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2022-2023 ISO Reliability Assessment - Study Results

Study Area: PG&E Bulk b
P S
Thermal Overioads 0 &> California ISO

Overloaded Facility Contingency Description Ctg Code Cate8Ory | ams | 2027-Hs | 2032-Hs | 2024-50p | 2027-50P | 2032-50P | 2032-wop | 2024-S0P- | 2024-HS- 1 2027:HS- 100 e | project & Potential Mitigation Solutions
. . ) g
Description Col HighRE HICEC
ROUND MT-RM_DRS #2 500KV LINE [ 95.46% <95% 95.42% <95% <95% <95% <95% 115.13% | <95% 95.73% | 95.41%
DIABLOCNYNSS GENERATOR & ROUND MT-RM_DRS #2 500KV LINE G-1/L-1 95.46% <95% <95% <95% <95% <95% <95% 115.13% |  <95% <95% <95%
D 9 ) o o o o o
ROUND MT 500.0 - RM_TM_11 5000 - 1 ROUND MT-RM_DRS #2 500KV LINE & RM_DRS #1 500/230KV BA L1/T-1 95.54% <95% 95.58% <95% <95% <95% <95% 115.55% | <95% 95.81% | 95.46%
ROUND MT-RM_DRS #2 500KV LINE & TABLE MTN-RM_DRS #2 50 L1/L-1 <95% <95% <95% <95% <95% <95% <95% 105.66% | <95% <95% <95%
ROUND MT-RM_DRS #2 500KV LINE & TABLE MTN-RM_DRS #1 50 L1/L-1 <95% <95% <95% <95% <95% <95% <95% 105.81% | <95% <95% <95%
ROUND MT-RM_DRS #2 500KV LINE & ROUND MT #1 500/230KkV L1/T-1 <95% <95% <95% <95% <95% <95% <95% 110.06% | <95% <95% <95%
ROUND MT-RM_DRS #2 500KV LINE & TABLE MTN-RM_DRS #2 50 L1/L-1 106.02% | 99.66% | 105.93% | <95% <95% <95% <95% 128.84% | 101.53% | 106.49% | 105.65%
ROUND MT-RM_DRS #2 500KV LINE & TABLE MTN-RM_DRS #1 50 L1/L-1 106.18% | 99.81% | 106.09% | <95% <95% <95% <95% 129.02% | 101.67% | 106.65% | 105.81%
RM TM 11500.0- RM DRS 500.0- 1 ROUND MT-RM_DRS #2 500KV LINE & ROUND MT #1 500/230KkV L1/T-1 107.57% | 101.59% | 108.26% | <95% <95% <95% <95% 134.2% | 105.39% | 108.58% | 110.49%
. - ROUND MT-RM_DRS #2 500KV LINE L1 116.4% | 109.36% | 116.35% | <95% <95% <95% <95% 140.38% | 111.36% | 116.72% | 116.35%
DIABLOCNYNSS GENERATOR & ROUND MT-RM_DRS #2 500KV LINE G-1/L-1 116.4% <95% <95% <95% <95% <95% <95% 140.38% | 111.36% | <95% <95%
ROUND MT-RM_DRS #2 500KV LINE & RM_DRS #1 500/230KV BA L-1/T-1 116.5% | 109.42% | 116.54% | <95% <95% <95% <95% 140.9% | 111.47% | 116.82% | 116.4% ) -
SPS to bypass series cap on remaining Round Mtn-
ROUND MT-RM_DRS #1 500KV LINE [ 95.48% <95% 95.44% <95% <95% <95% <95% 115.15% |  <95% 95.75% | 95.44% -
Table Mtn 500KV line on overload.
DIABLOCNYNSS GENERATOR & ROUND MT-RM _DRS #1 500KV LINE G-1/L-1 95.48% <95% <95% <95% <95% <95% <95% 115.15% |  <95% <95% <95%
9 9 o o o o
ROUND MT 500.0 - RM_TM_21 5000 - 2 ROUND MT-RM_DRS #1 500KV LINE & RM_DRS #1 500/230KV BA L1/T-1 95.56% <95% 95.6% <95% <95% <95% <95% 115.58% | <95% 95.83% | 95.48%
ROUND MT-RM_DRS #1 500KV LINE & TABLE MTN-RM_DRS #2 50 L1/L-1 <95% <95% <95% <95% <95% <95% <95% 105.68% | <95% <95% <95%
ROUND MT-RM_DRS #1 500KV LINE & ROUND MT-MALIN #2 500K L1/L-1 <95% <95% <95% <95% <95% <95% <95% 105.75% |  <95% <95% <95%
ROUND MT-RM_DRS #1 500KV LINE & TABLE MTN-RM_DRS #1 50 L1/L-1 <95% <95% <95% <95% <95% <95% <95% 105.83% | <95% <95% <95%
ROUND MT-RM_DRS #1 500KV LINE & TABLE MTN-RM_DRS #2 50 L1/L-1 106.04% | 99.68% | 105.96% | <95% <95% <95% <95% 128.86% | 101.54% | 106.51% | 105.67%
ROUND MT-RM_DRS #1 500KV LINE & ROUND MT-MALIN #2 500K L1/L-1 106.16% | 100.25% | 106.59% | <95% <95% <95% <95% 128.95% | 101.1% | 107.17% | 105.75%
ROUND MT-RM_DRS #1 500KV LINE & TABLE MTN-RM_DRS #1 50 L1/L-1 106.2% | 99.83% | 106.12% | <95% <95% <95% <95% 129.04% | 101.69% | 106.67% | 105.83%
RM_TM_21 500.0 - RM_DRS 500.0 - 2 ROUND MT-RM_DRS #1 500KV LINE L1 116.42% | 109.39% | 116.38% <95% <95% <95% <95% 140.41% | 111.38% | 116.75% | 116.37%
DIABLOCNYNSS GENERATOR & ROUND MT-RM _DRS #1 500KV LINE G-1/L-1 116.42% | <95% <95% <95% <95% <95% <95% 140.41% | 111.38% | <95% <95%
ROUND MT-RM_DRS #1 500KV LINE & RM_DRS #1 500/230KV BA L1/T-1 116.52% | 109.45% | 116.57% | <95% <95% <95% <95% 140.93% | 111.49% | 116.85% | 116.43%
ROUND MT-RM_DRS #1 500KV LINE & ROUND MT #1 500/230KkV L1/T-1 <95% <95% 95.77% <95% <95% <95% <95% 120.08% | <95% 96.38% | 97.17%
o o o o o o o o
CHCGO PK 115.0 - HIGGINS 115.0 - 1 TABLE MTN-VACA-DIX #1 500KV LINE & TABLE MTN-RM_DRS #1 L1/L-1 <95% <95% <95% <95% <95% <95% <95% <95% <95% 100.04% | <95% [0 0ol generation
TABLE MTN-VACA-DIX #1 500KV LINE & TABLE MTN-RM_DRS #2 L1/L-1 <95% <95% <95% <95% <95% <95% <95% <95% <95% 100.06% |  <95%
TABLE MTN-VACA-DIX #1 500KV LINE & TABLE MTN #5 500/23 L1/L-1 97.07% <95% <95% <95% <95% <95% <95% <95% <95% 108.5% <95%
TABLE MTN-VACA-DIX #1 500KV LINE L1 97.36% <95% <95% <95% <95% <95% <95% <95% <95% 108.5% <95%
TABLE MTN-VACA-DIX #1 500KV LINE & TABLE MTN 500KV SHU L1/L-1 97.36% <95% <95% <95% <95% <95% <95% <95% <95% 108.5% <95%
TABLE MTN-VACA-DIX #1 500KV LINE & VACA-DIX #11 500/23 L1/L-1 97.83% | 95.26% <95% <95% <95% <95% <95% <95% <95% 109.92% | <95%
TABLE MTN-VACA-DIX #1 500KV LINE & TABLE MTN-RM_DRS #1 L1/L-1 100.37% | 96.5% <95% <95% <95% <95% <95% <95% <95% 110.63% | <95%
TABLE MTN-VACA-DIX #1 500KV LINE & TABLE MTN-RM_DRS #2 L1/L-1 100.41% | 96.52% <95% <95% <95% <95% <95% <95% <95% 110.66% | <95%
TABLE MTN-VACA-DIX #1 500KV LINE & VACA-DIX-TESLA #1 5 L1/L-1 100.42% | 98.18% <95% <95% <95% <95% <95% <95% <95% 117.04% | <95%
ROUND MT-MALIN #1 500KV LINE & ROUND MT #1 500/230KV B L1/T-1 101.12% |  <95% <95% <95% <95% <95% <95% <95% <95% 101.99% | <95%
OLINDA-TRACY #1 500KV LINE & OLINDA #1 500/230KV BANK L1/T-1 101.78% | <95% <95% <95% <95% <95% <95% <95% <95% 102.11% | <95%
OLINDA-CAPTJACK #1 500KV LINE & OLINDA #1 500/230KV BA L1/T-1 101.86% | <95% <95% <95% <95% <95% <95% <95% <95% 102.16% | <95%
g " L o o o o o o o o o
DELEVAN 230.0 - CORTINA 230.0 - 1 OLINDA-TRACY #1 500KV LINE & OLINDA-CAPTIACK #1 500KV L1/L-1 102.0% <95% <95% <95% <95% <95% <95% <95% <95% 10232% | <95% |G\ 005300 linefs) to prevent loop flow
OLINDA-TRACY #1 500KV LINE L1 107.89% | 96.32% <95% <95% <95% <95% <95% <95% <95% 108.84% | <95%
DIABLOCNYNSS GENERATOR & OLINDA-TRACY #1 500KV LINE G-1/L-1 107.89% | <95% <95% <95% <95% <95% <95% <95% <95% <95% <95%
OLINDA-TRACY #1 500KV LINE & OLINDA 500KV SHUNT L1/L-1 107.89% | 96.32% <95% <95% <95% <95% <95% <95% <95% 108.84% | <95%
OLINDA-TRACY #1 500KV LINE & TRACY #1 500/230KV BANK L1/T-1 107.9% | 96.32% <95% <95% <95% <95% <95% <95% <95% 108.86% | <95%
OLINDA-TRACY #1 500KV LINE & TRACY-LOSBANOS #1 500KV L L1/L-1 107.93% | 96.32% <95% <95% <95% <95% <95% <95% <95% 109.04% |  <95%
OLINDA-TRACY #1 500KV LINE & TRACY-TESLA #1 500KV LINE L1/L-1 108.59% | 96.76% <95% <95% <95% <95% <95% <95% <95% 109.61% | <95%
OLINDA-TRACY #1 500KV LINE & TRACY 500KV SHUNT L1/L-1 108.93% | 97.12% <95% <95% <95% <95% <95% <95% <95% 110.0% <95%
TABLE MTN-TESLA #1 500KV LINE & TABLE MTN-RM _DRS #1 50 L1/L-1 <95% <95% <95% <95% <95% <95% <95% <95% <95% 100.84% | <95%
TABLE MTN-TESLA #1 500KV LINE & TABLE MTN-RM _DRS #2 50 L1/L-1 <95% <95% <95% <95% <95% <95% <95% <95% <95% 100.88% | <95%
VACA-DIX #11 & #12 500/230KV BANK L1/L-1 <95% <95% <95% <95% <95% <95% <95% <95% <95% 102.25% |  <95%
/ /
TABLE MTN-TESLA #1 500KV LINE & TRACY-TESLA #1 500KV L L1/L-1 <95% <95% <95% <95% <95% <95% <95% <95% <95% 103.55% | <95%
/
TRACY #1 500/230KV BANK & TRACY 500KV SHUNT L1/L-1 96.23% | 107.46% | <95% <95% <95% <95% <95% <95% <95% 123.43% | <95%
TESLA-LOSBANOS #1 500KV LINE & TESLA #2 500/230KV BANK L1/T-1 96.43% | 108.11% | <95% <95% <95% <95% <95% <95% <95% 124.53% |  <95%
TRACY #1 & #2 500/230KV BANK L1/L-1 96.61% | 107.87% | <95% <95% <95% <95% <95% <95% <95% 123.71% |  <95%
TABLE MTN-VACA-DIX #1 500KV LINE & TABLE MTN #5 500/23 L1/L-1 96.64% | 107.86% | <95% <95% <95% <95% <95% <95% <95% 124.55% |  <95%
/ /
TABLE MTN-VACA-DIX #1 500KV LINE L1 96.79% | 107.88% | <95% <95% <95% <95% <95% <95% <95% 124.57% |  <95%
TABLE MTN-VACA-DIX #1 500KV LINE & TABLE MTN 500KV SHU L1/L-1 96.79% | 107.88% | <95% <95% <95% <95% <95% <95% <95% 124.57% | <95%
TABLE MTN-VACA-DIX #1 500KV LINE & VACA-DIX #11 500/23 L1/L-1 96.95% | 108.09% | <95% <95% <95% <95% <95% <95% <95% 125.13% | <95%
TABLE MTN-TESLA #1 500KV LINE & TESLA #2 500/230KV BAN L1/T-1 96.97% | 108.68% | <95% <95% <95% <95% <95% <95% <95% 124.85% | <95%
TABLE MTN-VACA-DIX #1 500KV LINE & TABLE MTN-RM_DRS #1 L1/L-1 97.04% | 108.08% | <95% <95% <95% <95% <95% <95% <95% 124.9% <95%
TABLE MTN-VACA-DIX #1 500KV LINE & TABLE MTN-RM_DRS #2 L1/L-1 97.04% | 108.08% | <95% <95% <95% <95% <95% <95% <95% 124.91% |  <95%
TABLE MOUNTAIN 500/230KV & TESLA 500/230KV L1/L-1 97.2% | 109.15% | <95% <95% <95% <95% <95% <95% <95% 124.97% |  <95%
TRACY-TESLA #1 500KV LINE & TESLA #2 500/230KV BANK L1/T-1 97.27% | 108.81% | <95% <95% <95% <95% <95% <95% <95% 124.55% | <95%
TESLA E #2 500/230KV TRANSFORMER L1 97.74% | 109.22% | <95% <95% <95% <95% <95% <95% <95% 125.03% |  <95%
TESLA 500/230KV & LOS BANOS 500/230KV L1/L-1 97.82% | 109.36% | <95% <95% <95% <95% <95% <95% <95% 125.03% | <95%
TABLE MTN-VACA-DIX #1 500KV LINE & VACA-DIX-TESLA #1 5 L1/L-1 97.91% | 109.29% | <95% <95% <95% <95% <95% <95% <95% 128.17% |  <95%
VACA-DIX #11 & #12 500/230KV BANK L1/L-1 98.0% | 109.72% | <95% <95% <95% <95% <95% <95% <95% 127.81% | <95%
VACA DIXON 500/230KV & TESLA 500/230KV L1/L-1 98.35% | 109.97% | <95% <95% <95% <95% <95% <95% <95% 126.25% |  <95%
TABLE - VACA 500 + OTHERS Extreme 98.45% | 109.59% | <95% <95% <95% <95% <95% <95% <95% 127.01% |  <95%
TESLA 500/230KV & TRACY 500/230KV L1/L-1 98.53% | 110.14% | <95% <95% <95% <95% <95% <95% <95% 126.04% | <95%
MTCALF E 115.0 - PIERCY 115.0- 1 TESLA #2 & #4 500/230KV BANK L-1/L-1 99.37% 111.14% <95% <95% <95% <95% <95% <95% <95% 127.18% <95% |Open-end on one side to break excessive flow
TESLA C #6 500/230KV TRANSFORMER L1 101.28% | 112.37% | <95% <95% 95.5% <95% <95% <95% <95% 129.56% | <95%
DIABLOCNYNSS GENERATOR & TESLA C #6 500/230KV TRANSFORME G-1/L-1 101.28% | <95% <95% <95% <95% <95% <95% <95% <95% <95% <95%
ROUND MT-MALIN #1 500KV LINE P1 223 [ <95% 107.07% | <95% <95% <95% <95% <95% <95% <95% 123.04% |  <95%
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TESLA D #4 500/230KV TRANSFORMER [ <95% 107.09% <95% <95% <95% <95% <95% <95% <95% 122.87% <95%
ROUND MT-RM_DRS #1 500KV LINE & ROUND MT-MALIN #1 500K L1/L-1 <95% 107.12% <95% <95% <95% <95% <95% <95% <95% 123.1% <95%
ROUND MT-RM_DRS #2 500KV LINE & ROUND MT-MALIN #1 500K L1/L-1 <95% 107.12% <95% <95% <95% <95% <95% <95% <95% 123.1% <95%
METCALF-MOSSLAND #1 500KV LINE & MOSSLAND-LOSBANOS #1 L1/L-1 <95% 107.59% <95% <95% <95% <95% <95% <95% <95% <95% <95%
PATH 26 TRIPLE LINE OUTAGE Extreme <95% 108.99% <95% <95% <95% <95% <95% <95% <95% <95% <95%
TABLE MOUNTAIN 500/230KV & VACA DIXON 500/230KV L1/L-1 <95% <95% <95% <95% <95% <95% <95% <95% <95% 122.78% <95%
OLINDA-TRACY #1 500KV LINE & OLINDA-CAPTJACK #1 500KV L1/L-1 <95% <95% <95% <95% <95% <95% <95% <95% <95% 122.79% <95%
OLINDA-CAPTIACK #1 500KV LINE [ <95% <95% <95% <95% <95% <95% <95% <95% <95% 122.8% <95%
OLINDA-CAPTJACK #1 500KV LINE & OLINDA 500KV SHUNT L1/L-1 <95% <95% <95% <95% <95% <95% <95% <95% <95% 122.8% <95%
VACA-DIX #11 500/230KV TRANSFORMER [ <95% <95% <95% <95% <95% <95% <95% <95% <95% 122.82% <95%
OLINDA-TRACY #1 500KV LINE & TRACY-TESLA #1 500KV LINE L1/L-1 <95% <95% <95% <95% <95% <95% <95% <95% <95% 122.83% <95%
TRACY 500KV SHUNT [ <95% <95% <95% <95% <95% <95% <95% <95% <95% 122.84% <95%
VACA-DIX #12 500/230KV TRANSFORMER [ <95% <95% <95% <95% <95% <95% <95% <95% <95% 122.91% <95%
ROUND MT-MALIN #1 500KV LINE & ROUND MT #1 500/230KV B L1/T-1 <95% <95% <95% <95% <95% <95% <95% <95% <95% 123.01% <95%
LOSBANOS-GATES #1 500KV LINE & LOSBANOS-MIDWAY #1 500K L1/L-1 <95% <95% <95% <95% <95% <95% <95% <95% <95% 123.4% <95%
OLINDA-TRACY #1 500KV LINE & TRACY 500KV SHUNT L1/L-1 <95% <95% <95% <95% <95% <95% <95% <95% <95% 123.44% <95%
ROUND MT-RM_DRS #2 500KV LINE & TABLE MTN-RM_DRS #1 50 L-1/L-1 104.97% | 99.78% | 106.06% <95% <95% <95% <95% 127.64% | 100.63% | 106.58% | 105.82%
ROUND MT-RM_DRS #1 500KV LINE & TABLE MTN-RM_DRS #1 50 L-1/L-1 104.99% | 99.8% | 106.08% <95% <95% <95% <95% 127.67% | 100.65% | 106.6% | 105.85%
TABLE MTN-RM_DRS #1 500KV LINE L1 106.08% | 100.82% | 107.19% <95% <95% <95% <95% 128.86% | 101.67% | 107.67% | 106.97%
RM_TM_22 500.0 - RM_DRS 500.0 - 2 DIABLOCNYNSS GENERATOR & TABLE MTN-RM_DRS #1 500KV LINE G-1/L-1 106.08% <95% <95% <95% <95% <95% <95% 128.86% | 101.67% <95% <95%
TABLE MTN-RM_DRS #1 500KV LINE & TABLE MTN 500KV SHUNT L-1/L-1 106.08% | 100.82% | 107.19% <95% <95% <95% <95% 128.86% | 101.67% | 107.67% | 106.97%
TABLE MTN-RM_DRS #1 500KV LINE & RM_DRS #1 500/230KV B L-1/T-1 106.82% | 100.91% | 107.38% <95% <95% <95% <95% 130.34% | 102.38% | 107.84% | 107.04%
TABLE MTN-RM_DRS #1 500KV LINE & TABLE MTN #5 500/230K L-1/T-1 108.92% 101.02% 107.29% <95% <95% <95% <95% 135.17% 105.83% 107.88% 107.05% [SPS to bypass series cap on remaining Rount Mtn-
ROUND MT-RM_DRS #2 500KV LINE & TABLE MTN-RM_DRS #2 50 L-1/L-1 104.82% | 99.63% | 105.9% <95% <95% <95% <95% 127.47% | 100.48% | 106.42% | 105.66% |Table Mtn 500kV line on overload.
ROUND MT-RM_DRS #1 500KV LINE & TABLE MTN-RM_DRS #2 50 L1/L-1 104.84% | 99.65% | 105.92% <95% <95% <95% <95% 127.49% | 100.5% [ 106.44% | 105.68%
TABLE MTN-RM_DRS #2 500KV LINE L1 105.92% | 100.66% | 107.03% <95% <95% <95% <95% 128.67% | 101.52% | 107.51% | 106.8%
RM_TM_12 500.0 - RM_DRS 500.0 - 1 DIABLOCNYNSS GENERATOR & TABLE MTN-RM_DRS #2 500KV LINE G-1/L-1 105.92% <95% <95% <95% <95% <95% <95% 128.67% | 101.52% <95% <95%
TABLE MTN-RM_DRS #2 500KV LINE & TABLE MTN 500KV SHUNT L-1/L-1 105.92% | 100.66% | 107.03% <95% <95% <95% <95% 128.67% | 101.52% | 107.51% | 106.8%
TABLE MTN-RM_DRS #2 500KV LINE & RM_DRS #1 500/230KV B P6 1 2-45 L1/T-1 106.66% | 100.76% | 107.22% <95% <95% <95% <95% 130.16% | 102.23% | 107.68% | 106.87%
TABLE MTN-RM_DRS #2 500KV LINE & TABLE MTN #5 500/230K P6 1 2-7 L1/T-1 108.77% | 100.87% | 107.12% <95% <95% <95% <95% 135.0% | 105.68% | 107.72% | 106.89%
TRACY-TESLA #1 500KV LINE & TESLA-METCALF #1 500KV LIN P6 1 1-19 L1/L-1 95.39% <95% 97.32% <95% <95% <95% <95% <95% <95% <95% 100.44%
TESLA-METCALF #1 500KV LINE & METCALF #11 500/230KV BANK P2 3-3 95.73% <95% 97.33% <95% <95% <95% <95% <95% <95% 95.22% | 100.38%
TESLA-METCALF #1 500KV LINE & METCALF #11 500/230KV BA P61 2-15 L-1/T-1 95.73% <95% 97.33% <95% <95% <95% <95% <95% <95% 95.22% | 100.38%
TABLE MTN-TESLA #1 500KV LINE & TESLA-METCALF #1 500KV P6 1 1-14 L1/L-1 97.29% | 95.14% | 97.84% <95% <95% <95% <95% <95% <95% 95.74% | 101.14%
TESLA-METCALF #1 500KV LINE & TESLA #2 500/230KV BANK P2 32 97.9% 96.96% | 99.51% <95% <95% <95% <95% <95% <95% 97.66% | 102.87%
CAYETANO 230.0 - USWP-JRW 230.0 - 1 TESLA-METCALF #1 500KV LINE & TESLA #2 500/230KV BANK P6 1 2-11 L1/T-1 97.9% 96.96% | 99.51% <95% <95% <95% <95% <95% <95% 97.66% | 102.87%
VACA-DIX-TESLA #1 500KV LINE & TESLA-METCALF #1 500KV P6 1 1-17 L-1/L-1 101.8% | 99.91% | 106.79% <95% <95% <95% <95% <95% <95% 99.52% <95%
TESLA-METCALF & MOSSLAND-LOSBANOS #1 500KV LINES P6 1 1-100 L-1/L-1 102.34% | 100.58% [ 110.5% <95% <95% <95% <95% <95% <95% 104.18% <95% _|Eliminate excessive 230kV loop flow by opening up
TESLA-METCALF #1 500KV LINE & METCALF-MOSSLAND #1 500K P6 1 1-23 L1/L-1 104.21% | 101.85% <95% <95% <95% <95% <95% <95% <95% 104.07% <95% _|Lonetree-USWP 230kV line
VACA-DIX-TESLA #1 500KV LINE & TESLA #2 500/230KV BANK P61 2-9 L-1/T-1 <95% <95% 98.87% <95% <95% <95% <95% <95% <95% <95% 100.07%
VACA-DIX-TESLA #1 500KV LINE & TRACY-TESLA #1 500KV LI P61 1-16 L1/L-1 <95% <95% 99.87% <95% <95% <95% <95% <95% <95% <95% 101.16%
VACA-DIX-TESLA #1 500KV LINE & TESLA-METCALF #1 500KV P6 1 1-17 L1/L-1 100.1% <95% 101.37% <95% <95% <95% <95% <95% <95% <95% <95%
LONETREE 230.0 - USWP-JRW 230.0 - 1 TESLA-METCALF & MOSSLAND-LOSBANOS #1 500KV LINES P6 1 1-100 L-1/L-1 100.58% <95% 104.88% <95% <95% <95% <95% <95% <95% <95% <95%
TESLA-METCALF #1 500KV LINE & METCALF-MOSSLAND #1 500K P6 1 1-23 L1/L-1 102.43% <95% <95% <95% <95% <95% <95% <95% <95% <95% <95%
CAYETANO 230.0 - NDUBLIN 230.0 - 1 VACA-DIX-TESLA #1 500KV LINE & TESLA-METCALF #1 500KV P6 1 1-17 L1/L-1 96.54% <95% 100.94% <95% <95% <95% <95% <95% <95% <95% <95%
TESLA-METCALF & MOSSLAND-LOSBANOS #1 500KV LINES P6 1 1-100 L1/L-1 97.13% | 95.56% | 104.69% <95% <95% <95% <95% <95% <95% 98.66% <95%
VACA-DIX-TESLA #1 500KV LINE & TESLA-METCALF #1 500KV P6 1 1-17 L-1/L-1 102.67% | 95.65% | 107.22% <95% <95% <95% <95% <95% <95% <95% <95% ‘ ,
excessive 230kV loop flow by opening up Los
LS PSTAS 230.0 - NEWARK D 230.0 - 1 TESLA-METCALF & MOSSLAND-LOSBANOS #1 500KV LINES P6 1 1-100 L-1/L-1 103.35% 96.56% 113.56% <95% <95% <95% <95% <95% <95% 98.41% <95% Costas - Los Positas 230KV line
TESLA-METCALF #1 500KV LINE & METCALF-MOSSLAND #1 500K P6 1 1-23 L1/L-1 106.0% | 98.35% <95% <95% <95% <95% <95% <95% <95% 98.2% <95%
TESLA-METCALF #1 500KV LINE & TESLA-LOSBANOS #1 500KV P6 1 1-21 L1/L-1 96.82% <95% <95% <95% <95% <95% <95% <95% <95% <95% <95%
NEWARK E 230.0 - NWK DIST 230.0 - 1 TESLA-METCALF & MOSSLAND-LOSBANOS #1 500KV LINES P6 1 1-100 L-1/L-1 108.11% 97.22% 124.26% <95% <95% 104.78% <95% <95% <95% 105.09% <95%
TESLA-METCALF #1 500KV LINE & METCALF-MOSSLAND #1 500K P6 1 1-23 L-1/L-1 113.21% 100.97% <95% <95% <95% <95% <95% <95% <95% 104.85% <95% Redispatch San Jose generation after first contingency
NWK DIST 230.0 - LS ESTRS 230.0- 1 TESLA-METCALF & MOSSLAND-LOSBANOS #1 500KV LINES P6 1 1-100 L1/L-1 105.68% <95% 119.73% <95% <95% 104.39% <95% <95% <95% 100.34% <95%
TESLA-METCALF #1 500KV LINE & METCALF-MOSSLAND #1 500K P6 1 1-23 L1/L-1 111.26% | 96.77% <95% <95% <95% <95% <95% <95% <95% 99.77% <95%
VACA-DIX 500.0 - VD_TS_11500.0 - 1 TABLE MTN-TESLA #1 500KV LINE & TRACY-TESLA #1 500KV L P61 1-13 L1/L-1 102.09% <95% <95% <95% <95% <95% <95% <95% <95% <95% <95% _[System redispatch
METCALF 500.0 - METCALF 230.0 - 13 METCALF #11 & #12 500/230KV BANK P6_2 2-2 L-1/L1 125.03% | 114.73% | 115.94% | 118.56% | 126.35% <95% <95% 112.33% | 135.42% | 126.85% | 133.45% |Redispatch San Jose generation after first contingency
TABLE MTN-VACA-DIX #1 500KV LINE & VACA-DIX #11 500/23 P6_1 2-13 L-1/L-1 <95% 98.64% <95% <95% <95% <95% <95% <95% <95% 106.02% <95%
TABLE MTN-VACA-DIX #1 500KV LINE & TABLE MTN #5 500/23 P6_1 2-4 L-1/L-1 <95% 98.64% <95% <95% <95% <95% <95% <95% <95% 106.01% <95%
TABLE MTN-VACA-DIX #1 500KV LINE P12-2 -1 <95% 98.65% <95% <95% <95% <95% <95% <95% <95% 106.03% <95%
TABLE MTN-VACA-DIX #1 500KV LINE & TABLE MTN 500KV SHU P6_1 3-0 L-1/L-1 <95% 98.65% <95% <95% <95% <95% <95% <95% <95% 106.03% <95%
TABLE MTN-VACA-DIX #1 500KV LINE & VACA-DIX-TESLA #1 5 P6_1 1-22 L-1/L-1 <95% 98.68% <95% <95% <95% <95% <95% <95% <95% 106.04% <95%
TABLE MTN-TESLA #1 500KV LINE & TABLE MTN-RM_DRS #1 50 P6_1 1-9 L-1/L-1 <95% 98.7% <95% <95% <95% <95% <95% <95% <95% 105.9% <95%
TABLE MTN-TESLA #1 500KV LINE & TABLE MTN-RM_DRS #2 50 P6_1 1-10 L-1/L-1 <95% 98.71% <95% <95% <95% <95% <95% <95% <95% 105.91% <95%
TABLE MTN-TESLA #1 500KV LINE & TRACY-TESLA #1 500KV L P6_1 1-13 L-1/L-1 <95% 98.73% <95% <95% <95% <95% <95% <95% <95% 105.97% <95%
TABLE MTN-TESLA #1 500KV LINE & TESLA-METCALF #1 500KV P61 1-14 L-1/L-1 <95% 98.75% <95% <95% <95% <95% <95% <95% <95% 105.95% <95%
TABLE MTN-TESLA #1 500KV LINE & TESLA #2 500/230KV BAN P6_1 2-8 L-1/T-1 <95% 98.76% <95% <95% <95% <95% <95% <95% <95% 105.94% <95%
STA. E 115.0-STA. G 115.0 - 1 TABLE MTN-VACA-DIX #1 500KV LINE & TABLE MTN-RM_DRS #1 P6 117 L1/L-1 <95% 98.82% <95% <95% <95% <95% <95% <95% <95% 106.26% <95%
TABLE MTN-VACA-DIX #1 500KV LINE & TABLE MTN-RM_DRS #2 P6_1 1-8 L-1/L-1 <95% 98.82% <95% <95% <95% <95% <95% <95% <95% 106.26% <95%
ROUND MT-MALIN #1 500KV LINE & ROUND MT #1 500/230KV B P6_1 2-2 L-1/T-1 <95% 98.82% <95% <95% <95% <95% <95% <95% <95% 106.02% <95%
OLINDA-CAPTJACK #1 500KV LINE & OLINDA #1 500/230KV BA P6_1 2-38 L-1/T-1 <95% 98.99% <95% <95% <95% <95% <95% <95% <95% 106.16% <95%
OLINDA-TRACY #1 500KV LINE & OLINDA #1 500/230KV BANK P6_1 2-37 L-1/T-1 <95% 99.01% <95% <95% <95% <95% <95% <95% <95% 106.18% <95%
OLINDA-TRACY #1 500KV LINE & OLINDA-CAPTJACK #1 500KV P6_1 1-72 L-1/L-1 <95% 99.04% <95% <95% <95% <95% <95% <95% <95% 106.22% <95%
OLINDA-TRACY #1 500KV LINE & TRACY-TESLA #1 500KV LINE P6_1 1-73 L-1/L-1 <95% 99.1% <95% <95% <95% <95% <95% <95% <95% 106.32% <95%
OLINDA-TRACY #1 500KV LINE & TRACY #1 500/230KV BANK P6_1 2-39 L-1/T-1 <95% 99.35% <95% <95% <95% <95% <95% <95% <95% 106.59% <95%

October 31, 2022

Page 2 of 14



Page 3
2022-2023 ISO Reliability Assessment - Study Results

Study Area: PG&E Bulk i B
Thermal Overioads > California 1SO
OLINDA-TRACY #1 500KV LINE [ <95% 99.38% <95% <95% <95% <95% <95% <95% <95% 106.62% |  <95%
OLINDA-TRACY #1 500KV LINE & OLINDA 500KV SHUNT L1/L-1 <95% 99.38% <95% <95% <95% <95% <95% <95% <95% 106.62% | <95%
OLINDA-TRACY #1 500KV LINE & TRACY-LOSBANOS #1 500KV L L1/L-1 <95% 99.46% <95% <95% <95% <95% <95% <95% <95% 106.71% |  <95%
OLINDA-TRACY #1 500KV LINE & TRACY 500KV SHUNT L1/L-1 <95% 99.71% <95% <95% <95% <95% <95% <95% <95% 207.00% | <95% | o1 oconfiguration
TABLE MTN-VACA-DIX #1 500KV LINE & VACA-DIX #11 500/23 L1/L-1 <95% 98.64% <95% <95% <95% <95% <95% <95% <95% 106.02% | <95%
TABLE MTN-VACA-DIX #1 500KV LINE & TABLE MTN #5 500/23 L1/L-1 <95% 98.64% <95% <95% <95% <95% <95% <95% <95% 106.01% | <95%
TABLE MTN-VACA-DIX #1 500KV LINE [ <95% 98.65% <95% <95% <95% <95% <95% <95% <95% 106.03% | <95%
TABLE MTN-VACA-DIX #1 500KV LINE & TABLE MTN 500KV SHU L1/L-1 <95% 98.65% <95% <95% <95% <95% <95% <95% <95% 106.03% | <95%
TABLE MTN-VACA-DIX #1 500KV LINE & VACA-DIX-TESLA #1 5 L1/L-1 <95% 98.68% <95% <95% <95% <95% <95% <95% <95% 106.04% |  <95%
TABLE MTN-TESLA #1 500KV LINE & TABLE MTN-RM _DRS #1 50 L1/L-1 <95% 98.7% <95% <95% <95% <95% <95% <95% <95% 105.9% <95%
TABLE MTN-TESLA #1 500KV LINE & TABLE MTN-RM _DRS #2 50 L1/L-1 <95% 98.71% <95% <95% <95% <95% <95% <95% <95% 105.91% | <95%
TABLE MTN-TESLA #1 500KV LINE & TRACY-TESLA #1 500KV L L1/L-1 <95% 98.73% <95% <95% <95% <95% <95% <95% <95% 105.97% |  <95%
TABLE MTN-TESLA #1 500KV LINE & TESLA-METCALF #1 500KV L1/L-1 <95% 98.75% <95% <95% <95% <95% <95% <95% <95% 105.95% | <95%
TABLE MTN-TESLA #1 500KV LINE & TESLA #2 500/230KV BAN L1/T-1 <95% 98.76% <95% <95% <95% <95% <95% <95% <95% 105.94% |  <95%
STA. E 115.0 - STA. G 115.0 - 2 TABLE MTN-VACA-DIX #1 500KV LINE & TABLE MTN-RM_DRS #1 L1/L-1 <95% 98.82% <95% <95% <95% <95% <95% <95% <95% 106.26% | <95%
TABLE MTN-VACA-DIX #1 500KV LINE & TABLE MTN-RM_DRS #2 L1/L-1 <95% 98.82% <95% <95% <95% <95% <95% <95% <95% 106.26% | <95%
ROUND MT-MALIN #1 500KV LINE & ROUND MT #1 500/230KV B L1/T-1 <95% 98.82% <95% <95% <95% <95% <95% <95% <95% 106.02% | <95%
OLINDA-CAPTJACK #1 500KV LINE & OLINDA #1 500/230KV BA L1/T-1 <95% 98.99% <95% <95% <95% <95% <95% <95% <95% 106.16% |  <95%
OLINDA-TRACY #1 500KV LINE & OLINDA #1 500/230KV BANK L1/T-1 <95% 99.01% <95% <95% <95% <95% <95% <95% <95% 106.18% |  <95%
OLINDA-TRACY #1 500KV LINE & OLINDA-CAPTIACK #1 500KV L1/L-1 <95% 99.04% <95% <95% <95% <95% <95% <95% <95% 106.22% |  <95%
OLINDA-TRACY #1 500KV LINE & TRACY-TESLA #1 500KV LINE L1/L-1 <95% 99.1% <95% <95% <95% <95% <95% <95% <95% 106.32% | <95%
OLINDA-TRACY #1 500KV LINE & TRACY #1 500/230KV BANK L1/T-1 <95% 99.35% <95% <95% <95% <95% <95% <95% <95% 106.59% |  <95%
OLINDA-TRACY #1 500KV LINE [ <95% 99.38% <95% <95% <95% <95% <95% <95% <95% 106.62% |  <95%
OLINDA-TRACY #1 500KV LINE & OLINDA 500KV SHUNT L1/L-1 <95% 99.38% <95% <95% <95% <95% <95% <95% <95% 106.62% | <95%
OLINDA-TRACY #1 500KV LINE & TRACY-LOSBANOS #1 500KV L L1/L-1 <95% 99.46% <95% <95% <95% <95% <95% <95% <95% 106.71% |  <95%
OLINDA-TRACY #1 500KV LINE & TRACY 500KV SHUNT L1/L-1 <95% 99.71% <95% <95% <95% <95% <95% <95% <95% 107.02% | <95%
TRACY-LOSBANOS #1 500KV LINE & MOSSLAND-LOSBANOS #1 50 L1/L-1 <95% <95% <95% <95% <95% 100.22% |  <95% <95% <95% <95% <95%
TESLA-LOSBANOS #1 500KV LINE & MOSSLAND-LOSBANOS #1 50 L1/L-1 <95% <95% <95% <95% <95% 105.37% | <95% <95% <95% <95% <95%
RIO 0SO 115.0 - BRNSWCKP 115.0 - 2 MANNING-MIDWAY #2 500KV LINE & GATES-MIDWAY #1 500KV L L1/L-1 <95% <95% <95% <95% <95% 108.57% | <95% <95% <95% <95% <95% | g oak 115 kV line loop flow.
MANNING-GATES #1 500KV LINE & MANNING-MIDWAY #2 500KV L1/L-1 <95% <95% <95% <95% <95% 108.98% | <95% <95% <95% <95% <95%
LOSBANOS-MANNING #1 500KV LINE & LOSBANOS-MANNING #2 5 L1/L-1 <95% <95% <95% <95% <95% 109.43% |  <95% <95% <95% <95% <95%
TRACY-LOSBANOS #1 500KV LINE & TESLA-LOSBANOS #1 500KV L1/L-1 <95% <95% <95% <95% <95% 112.52% |  <95% <95% <95% <95% <95%
TESLA-METCALF & MOSSLAND-LOSBANOS #1 500KV LINES L1/L-1 <95% <95% 98.19% <95% <95% 107.29% |  <95% <95% <95% <95% <95%
LOSBANOS-MANNING #1 500KV LINE & LOSBANOS-MANNING #2 5 L1/L-1 <95% <95% <95% <95% <95% 100.16% |  <95% <95% <95% <95% <95%
NRS 400 115.0 - NRS 230.0 - 1 TRACY-LOSBANOS #1 500KV LINE & TESLA-LOSBANOS #1 500KV L-1/L-1 <95% <95% <95% <95% <95% 100.95% <95% <95% <95% <95% <95% Redispatch San Jose generation after first contingency
TRACY-LOSBANOS #1 500KV LINE & MOSSLAND-LOSBANOS #1 50 L1/L-1 <95% <95% <95% <95% <95% 101.43% |  <95% <95% <95% <95% <95% _|and/or reduce HVDC link output
TESLA-METCALF #1 500KV LINE & METCALF-MOSSLAND #1 500K L1/L-1 <95% <95% <95% <95% <95% 101.45% |  <95% <95% <95% <95% <95%
TESLA-LOSBANOS #1 500KV LINE & MOSSLAND-LOSBANOS #1 50 L1/L-1 <95% <95% <95% <95% <95% 102.74% | <95% <95% <95% <95% <95%
PITSBG E 230.0 - SANMATEO 230.0 - 1 TESLA-METCALF & MOSSLAND-LOSBANOS #1 500KV LINES L1/L-1 <95% <95% 102.63% | <95% <95% <95% <95% <95% <95% <95% <95%
CASTROVL 230.0 - NEWARK E 230.0 - 1 TESLA-METCALF & MOSSLAND-LOSBANOS #1 500KV LINES L1/L-1 <95% <95% 100.43% |  <95% <95% <95% <95% <95% <95% <95% <95%
MORAGA 230.0 - CASTROVL 230.0 - 1 TESLA-METCALF & MOSSLAND-LOSBANOS #1 500KV LINES L-1/L-1 <95% <95% 108.72% |  <95% <95% <95% <95% <95% <95% <95% <95% A ) )
TESLA-METCALF & MOSSLAND-LOSBANOS #1 500KV LINES P6 1 1100 e <05% <o5% | 108.7% | <95% <05% <95% <95% <95% <05% <95% <95% 1 San Jose generation after first contingency
NEWARK E 230.0 - PPASSJCT 230.0 - 2 TESLA-METCALF #1 500KV LINE & TESLA #2 500/230KV BANK P2 3-2 <95% <95% <95% <95% <95% <95% <95% <95% <95% <95% 105.47%
TESLA-METCALF #1 500KV LINE & TESLA #2 500/230KV BANK P6 1 2-11 L1/T-1 <95% <95% <95% <95% <95% <95% <95% <95% <95% <95% 105.47%
TESLA-METCALF & MOSSLAND-LOSBANOS #1 500KV LINES P6 1 1-100 L1/L-1 <95% <95% 103.31% |  <95% <95% 176.44% |  <95% <95% <95% <95% <95%
LOSBANOS-GATES #3 500KV LINE & LOSBANOS-GATES #1 500KV P6 1 1-48 L1/L-1 <95% <95% <95% <95% 100.43% | <95% <95% <95% <95% <95% <95%
MOSSLAND-LOSBANOS #1 500KV LINE & LOSBANOS #1 500/230K P6 1 2-24 L1/T-1 <95% <95% <95% <95% 104.02% | 122.23% | <95% <95% <95% <95% <95%
METCALF-MOSSLAND #1 500KV LINE & MOSSLAND #9 500/230KV P6 1 2-19 L1/T-1 <95% <95% <95% <95% 105.79% | 105.62% | <95% <95% <95% <95% <95%
MOSSLAND-LOSBANOS #1 500KV LINE & MOSSLAND #9 500/230KV P2 35 <95% <95% <95% <95% 106.07% | 112.17% | <95% <95% <95% <95% <95%
MOSSLAND-LOSBANOS #1 500KV LINE & MOSSLAND #9 500/230K L1/T-1 <95% <95% <95% <95% 106.07% | 112.17% | <95% <95% <95% <95% <95%
METCALF-MOSSLAND #1 500KV LINE & MOSSLAND-LOSBANOS #1 L1/L-1 <95% <95% <95% <95% 106.4% | 127.11% | <95% <95% <95% <95% <95%
MOSSLAND-LOSBANOS #1 500KV LINE & DALLASES-MOSSLAND #1 L1/L-1 <95% <95% <95% <95% 106.93% | 113.45% | <95% <95% <95% <95% <95%
MOSSLAND-LOSBANOS #1 500KV LINE L1 <95% <95% <95% <95% 107.08% | 122.21% | <95% <95% <95% <95% <95% ) ) )
MOSSLNSW 230.0 - LASAGLSRCTR 230.0- 1 MOSSLAND-LOSBANOS #1 500KV LINE & LOSBANOS-GATES #3 50 e <05% <05% <05% <o5% | 110.57% | 12521% | <95% <95% <05% <05% <05% 1 San Jose generation after first contingency
MOSSLAND-LOSBANOS #1 500KV LINE & LOSBANOS-MIDWAY #1 5 L1/L-1 <95% <95% <95% <95% 113.73% |  <95% <95% <95% <95% <95% <95%
MOSSLAND-LOSBANOS #1 500KV LINE & LOSBANOS-GATES #1 50 L1/L-1 <95% <95% <95% <95% 116.2% <95% <95% <95% <95% <95% <95%
TRACY-LOSBANOS #1 500KV LINE & MOSSLAND-LOSBANOS #1 50 L1/L-1 <95% <95% <95% <95% 130.24% | 152.59% | <95% <95% <95% <95% <95%
TRACY-LOSBANOS #1 500KV LINE & TESLA-LOSBANOS #1 500KV L1/L-1 <95% <95% <95% <95% <95% 124.14% | <95% <95% <95% <95% <95%
MOSSLAND-LOSBANOS #1 500KV LINE & LOSBANOS-MANNING #1 L1/L-1 <95% <95% <95% <95% <95% 128.39% | <95% <95% <95% <95% <95%
MOSSLAND-LOSBANOS #1 500KV LINE & LOSBANOS-MANNING #2 L1/L-1 <95% <95% <95% <95% <95% 128.39% | <95% <95% <95% <95% <95%
LOSBANOS-MANNING #1 500KV LINE & LOSBANOS-MANNING #2 5 L1/L-1 <95% <95% <95% <95% <95% 140.66% | <95% <95% <95% <95% <95%
TESLA-LOSBANOS #1 500KV LINE & MOSSLAND-LOSBANOS #1 50 L1/L-1 <95% <95% <95% <95% <95% 165.18% |  <95% <95% <95% <95% <95%
AMES BS1 115.0 - WHISMAN 115.0 - 1 TESLA-METCALF & MOSSLAND-LOSBANOS #1 500KV LINES L-1/L-1 <95% <95% 101.68% | <95% <95% 11533% | <95% <95% <95% <95% <95% - ‘ .
h San Jose generation after first contingency
AMES BS2 115.0 - MT VIEW 115.0 - 1 TESLA-METCALF & MOSSLAND-LOSBANOS #1 500KV LINES L1/L-1 <95% <95% 106.59% |  <95% <95% 113.34% |  <95% <95% <95% <95% <95%
TRACY 500.0 - TCY MP2 500.0 - 2 TRACY-TESLA #1 500KV LINE & TRACY #1 500/230KV BANK L-1/T-1 <95% <95% 103.5% <95% <95% <95% <95% <95% 105.89% |  <95% 118.9%% |_ 1 e load on 500/230 Tracy thmr by local switching
TCY MP2 500.0 - TRCY PMP 230.0 - 2 TRACY-TESLA #1 500KV LINE & TRACY #1 500/230KV BANK L-1/T-1 <95% <95% 102.19% |  <95% <95% <95% <95% <95% 104.59% |  <95% 118.24%
LOSBANOS-MIDWAY #1 500KV LINE & DIABLOCNYNSS-MIDWAY #2 L1/L-1 <95% <95% <95% 95.89% | 109.88% | <95% <95% <95% <95% <95% <95%
LOSBANOS-MIDWAY #1 500KV LINE & DIABLOCNYNSS-MIDWAY #3 L1/L-1 <95% <95% <95% 96.05% | 110.2% <95% <95% <95% <95% <95% <95%
TESLA-LOSBANOS #1 500KV LINE & LOSBANOS-MIDWAY #1 500K L1/L-1 <95% <95% <95% 99.88% | 104.84% | <95% <95% <95% <95% <95% <95%
LOSBANOS-MIDWAY #1 500KV LINE & MIDWAY-WIRLWIND #3 500 L1/L-1 <95% <95% <95% 100.25% | 105.14% | <95% <95% <95% <95% <95% <95%
LOSBANOS-GATES #3 500KV LINE & LOSBANOS-MIDWAY #1 500K L1/L-1 <95% <95% <95% 100.27% | 105.08% | <95% <95% <95% <95% <95% <95%
MOSSLAND-LOSBANOS #1 500KV LINE & LOSBANOS-MIDWAY #1 5 L1/L-1 <95% <95% <95% 100.43% | 105.04% | <95% <95% <95% <95% <95% <95%
LOSBANOS-MIDWAY #1 500KV LINE & MIDWAY-VINCENT #2 500K L1/L-1 <95% <95% <95% 100.48% | 105.52% | <95% <95% <95% <95% <95% <95%
GATES 500.0 - GT_MW_11500.0 - 1 LOSBANOS-MIDWAY #1 500KV LINE & MIDWAY-VINCENT #1 500KV <95% <95% <95% 100.52% | 105.54% <95% <95% <95% <95% <95% <95%
LOSBANOS-MIDWAY #1 500KV LINE & MIDWAY-VINCENT #1 500K L1/L-1 <95% <95% <95% 100.52% | 105.54% | <95% <95% <95% <95% <95% <95% | System redispatch
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Study Area: PG&E Bulk &M i B
Thermal Overloads - California ISO
LOSBANOS-MIDWAY #1 500KV LINE & LOSBANOS #1 500/230KV BA <95% <95% <95% 100.82% | 106.3% <95% <95% <95% <95% <95% <95%
LOSBANOS-MIDWAY #1 500KV LINE & LOSBANOS #1 500/230KV L-1/T-1 <95% <95% <95% 100.82% | 106.3% <95% <95% <95% <95% <95% <95%
LOSBANOS-MIDWAY #1 500KV LINE [ <95% <95% <95% 101.25% | 105.92% <95% <95% <95% <95% <95% <95%
DIABLOCNYNSS GENERATOR & LOSBANOS-MIDWAY #1 500KV LINE G-1/L-1 <95% <95% <95% 101.25% <95% <95% <95% <95% <95% <95% <95%
LOSBANOS-MIDWAY #1 500KV LINE & MIDWAY #11 500/230KV B L-1/T-1 <95% <95% <95% 101.96% | 103.86% <95% <95% <95% <95% <95% <95%
TRACY-LOSBANOS #1 500KV LINE & LOSBANOS-MIDWAY #1 500K L1/L-1 <95% <95% <95% <95% 105.04% <95% <95% <95% <95% <95% <95%
MIDWAY 500.0 - GT_MW._11 500.0- 1 LOSBANOS-MIDWAY #1 500KV LINE & DIABLOCNYNSS-MIDWAY #2 L1/L-1 <95% <95% <95% <95% 102.8% <95% <95% <95% <95% <95% <95%
LOSBANOS-MIDWAY #1 500KV LINE & DIABLOCNYNSS-MIDWAY #3 L1/L-1 <95% <95% <95% <95% 103.12% <95% <95% <95% <95% <95% <95%
ROUND MT-TABLE MTN #1 500KV LINE & ROUND MT-TABLE MTN L1/L-1 <95% <95% <95% <95% 118.93% <95% <95% <95% <95% <95% <95%
RM_DRS-RM_DRS #1 500KV LINE & RM_DRS-RM_DRS #2 500KV L L1/L-1 <95% <95% <95% <95% 118.93% <95% <95% <95% <95% <95% <95%
ROUND MT-TABLE MTN #1 500KV LINE & RM_DRS-ROUND MT #2 L1/L-1 <95% <95% <95% <95% 118.94% <95% <95% <95% <95% <95% <95%
ROUND MT-TABLE MTN #2 500KV LINE & RM_DRS-ROUND MT #1 L1/L-1 <95% <95% <95% <95% 118.94% <95% <95% <95% <95% <95% <95%
ROUND MT 500.0 - RD MT 1M 500.0 - 1 RM_DRS-ROUND MT #1 500KV LINE & RM_DRS-RM_DRS #2 500KV L1/L-1 <95% <95% <95% <95% 118.95% <95% <95% <95% <95% <95% <95%
RM_DRS-ROUND MT #2 500KV LINE & RM_DRS-RM_DRS #1 500KV L1/L-1 <95% <95% <95% <95% 118.95% <95% <95% <95% <95% <95% <95%
RM_DRS-ROUND MT #1 500KV LINE & RM_DRS-ROUND MT #2 500 L1/L-1 <95% <95% <95% <95% 118.96% <95% <95% <95% <95% <95% <95%
ROUND MT-RM_DRS #2 500KV LINE & ROUND MT-MALIN #2 500K L1/L-1 <95% <95% <95% <95% <95% 107.27% <95% <95% <95% <95% <95%
ROUND MT-RM_DRS #1 500KV LINE & ROUND MT-RM_DRS #2 500 L1/L-1 <95% <95% <95% <95% <95% 107.64% <95% <95% <95% <95% <95%
TABLE MTN-RM_DRS #1 500KV LINE & TABLE MTN-RM_DRS #2 5 L1/L-1 <95% <95% <95% <95% <95% 116.31% <95% <95% <95% <95% <95% | ceduce area generation
ROUND MT-TABLE MTN #1 500KV LINE & RM_DRS-ROUND MT #2 L1/L-1 <95% <95% <95% <95% 115.4% <95% <95% <95% <95% <95% <95%
ROUND MT-TABLE MTN #2 500KV LINE & RM_DRS-ROUND MT #1 L1/L-1 <95% <95% <95% <95% 115.4% <95% <95% <95% <95% <95% <95%
RM_DRS-ROUND MT #1 500KV LINE & RM_DRS-ROUND MT #2 500 L1/L-1 <95% <95% <95% <95% 115.41% <95% <95% <95% <95% <95% <95%
RM_DRS-ROUND MT #1 500KV LINE & RM_DRS-RM_DRS #2 500KV L1/L-1 <95% <95% <95% <95% 115.43% <95% <95% <95% <95% <95% <95%
RD MT 1M 500.0 - ROUND MT 230.0 - 1 RM_DRS-ROUND MT #2 500KV LINE & RM_DRS-RM_DRS #1 500KV L1/L-1 <95% <95% <95% <95% 115.43% <95% <95% <95% <95% <95% <95%
ROUND MT-TABLE MTN #1 500KV LINE & ROUND MT-TABLE MTN L1/L-1 <95% <95% <95% <95% 115.44% <95% <95% <95% <95% <95% <95%
RM_DRS-RM_DRS #1 500KV LINE & RM_DRS-RM_DRS #2 500KV L L1/L-1 <95% <95% <95% <95% 115.44% <95% <95% <95% <95% <95% <95%
ROUND MT-RM_DRS #2 500KV LINE & ROUND MT-MALIN #2 500K L1/L-1 <95% <95% <95% <95% <95% 104.55% <95% <95% <95% <95% <95%
ROUND MT-RM_DRS #1 500KV LINE & ROUND MT-RM_DRS #2 500 L1/L-1 <95% <95% <95% <95% <95% 104.92% <95% <95% <95% <95% <95%
TABLE MTN-RM_DRS #1 500KV LINE & TABLE MTN-RM_DRS #2 5 L1/L-1 <95% <95% <95% <95% <95% 112.2% <95% <95% <95% <95% <95%
ROUND MT-MALIN #2 500KV LINE & ROUND MT #1 500/230KV BAN <95% <95% <95% 97.69% | 103.18% <95% <95% <95% <95% <95% <95%
OLINDA 500.0 - OLINDAW 230.0 - 1 ROUND MT-MALIN #2 500KV LINE & ROUND MT #1 500/230KV B L-1/T-1 <95% <95% <95% 97.69% | 103.18% <95% <95% <95% <95% <95% <95% _|Reduce area generation
ROUND MOUNTAIN 500/230KV & TABLE MOUNTAIN 500/230KV L1/L-1 <95% <95% <95% 102.75% | 98.96% <95% <95% <95% <95% <95% <95%
ROUND MT-MALIN #1 500KV LINE & ROUND MT-MALIN #2 500KV L1/L-1 <95% <95% <95% <95% <95% 115.6% <95% <95% <95% <95% <95%
STAGG-J1 230.0 - EIGHT MI 230.0 - 1 TABLE MTN #5 & #6 500/230KV BANK L1/L-1 <95% <95% <95% <95% 113.16% | 98.74% <95% <95% <95% <95% <95%
TABLE MOUNTAIN 500/230KV & TESLA 500/230KV L-1/L-1 <95% <95% <95% 100.13% <95% <95% <95% <95% <95% <95% <95% Presently covered by Table Mountain #1 SPS
EIGHT MI 230.0 - TESLAE 230.0- 1 ROUND MOUNTAIN 500/230KV & TABLE MOUNTAIN 500/230KV L-1/L-1 <95% <95% <95% 101.48% <95% <95% <95% <95% <95% <95% <95%
TABLE MTN #5 & #6 500/230KV BANK L1/L-1 <95% <95% <95% <95% 110.2% | 140.7% <95% <95% <95% <95% <95%
LOSBANOS-GATES #3 500KV LINE & LOSBANOS-GATES #1 500KV L1/L-1 <95% <95% <95% 102.75% | 128.12% <95% <95% <95% <95% <95% <95%
LOSBANOS 500.0- LB MW 11 500.0- 1 GATES-DIABLOCNYNSS #1 500KV LINE & GATES-MIDWAY #1 500 L1/L-1 <95% <95% <95% 122.28% | 112.12% <95% <95% <95% <95% <95% <95%
LOSBANOS-GATES #1 500KV LINE & GATES-MIDWAY #1 500KV LIN <95% <95% <95% <95% 102.08% <95% <95% <95% <95% <95% <95%
LOSBANOS-GATES #1 500KV LINE & GATES-MIDWAY #1 500KV L L1/L-1 <95% <95% <95% <95% 102.08% <95% <95% <95% <95% <95% <95%
LB MW 11500.0- LB MW 12 500.0- 1 GATES-DIABLOCNYNSS #1 500KV LINE & GATES-MIDWAY #1 500 L1/L-1 <95% <95% <95% 108.5% | 99.52% <95% <95% <95% <95% <95% <95%
LOSBANOS-GATES #3 500KV LINE & LOSBANOS-GATES #1 500KV L1/L-1 <95% <95% <95% <95% 113.44% <95% <95% <95% <95% <95% <95%
LB MW 12500.0- LB MW 13 500.0- 1 GATES-DIABLOCNYNSS #1 500KV LINE & GATES-MIDWAY #1 500 L1/L-1 <95% <95% <95% 108.5% | 99.52% <95% <95% <95% <95% <95% <95%
LOSBANOS-GATES #3 500KV LINE & LOSBANOS-GATES #1 500KV L1/L-1 <95% <95% <95% <95% 113.44% <95% <95% <95% <95% <95% <95%
LOSBANOS-GATES #3 500KV LINE & LOSBANOS-GATES #1 500KV L1/L-1 <95% <95% <95% 103.79% | 129.21% <95% <95% <95% <95% <95% <95% _|System redispatch
MIDWAY 500.0 - LB MW 13 500.0- 1 GATES-DIABLOCNYNSS #1 500KV LINE & GATES-MIDWAY #1 500 L1/L-1 <95% <95% <95% 123.49% | 113.24% <95% <95% <95% <95% <95% <95%
LOSBANOS-GATES #1 500KV LINE & GATES-MIDWAY #1 500KV LIN <95% <95% <95% <95% 103.05% <95% <95% <95% <95% <95% <95%
LOSBANOS-GATES #1 500KV LINE & GATES-MIDWAY #1 500KV L L1/L-1 <95% <95% <95% <95% 103.05% <95% <95% <95% <95% <95% <95%
LOSBANOS 500.0 - LB_GT_11500.0- 1 LOSBANOS-GATES #3 500KV LINE & LOSBANOS-MIDWAY #1 500K L1/L-1 <95% <95% <95% 110.27% | 137.55% <95% <95% <95% <95% <95% <95%
GATES 500.0 - LB_GT_11500.0 - 1 LOSBANOS-GATES #3 500KV LINE & LOSBANOS-MIDWAY #1 500K L1/L-1 <95% <95% <95% 110.01% | 136.73% <95% <95% <95% <95% <95% <95%
LB_MW_11 500.0 - LB_MW_12 500.0 - 2 LOSBANOS-GATES #3 500KV LINE & MANNING-GATES #1 500KV L1/L-1 <95% <95% <95% <95% <95% 103.22% <95% <95% <95% <95% <95%
LB_MW_12 500.0 - LB_MW_13 500.0 - 2 LOSBANOS-GATES #3 500KV LINE & MANNING-GATES #1 500KV L1/L-1 <95% <95% <95% <95% <95% 103.22% <95% <95% <95% <95% <95%
MIDWAY 500.0 - LB_MW_13 500.0 - 2 LOSBANOS-GATES #3 500KV LINE & MANNING-GATES #1 500KV L1/L-1 <95% <95% <95% <95% <95% 117.58% <95% <95% <95% <95% <95%
MANNING 500.0 - LB_MW_11 500.0 - 2 LOSBANOS-GATES #3 500KV LINE & MANNING-GATES #1 500KV L-1/L-1 <95% <95% <95% <95% <95% 116.24% <95% <95% <95% <95% <95% | System redispatch
LOSBANOS-GATES #3 500KV LINE & LOSBANOS-GATES #1 500KV L1/L-1 <95% <95% <95% 102.54% | 139.57% <95% <95% <95% <95% <95% <95%
TESLA-LOSBANOS #1 500KV LINE & LOSBANOS-GATES #1 500KV L1/L-1 <95% <95% <95% <95% 101.35% <95% <95% <95% <95% <95% <95%
MOSSLAND-LOSBANOS #1 500KV LINE & LOSBANOS-GATES #1 50 L1/L-1 <95% <95% <95% <95% 105.16% <95% <95% <95% <95% <95% <95%
PANOCHE 230.0 - GATES E 230.0 - 1 LOSBANOS-GATES #3 500KV LINE & LOSBANOS-MIDWAY #1 500K L-1/L-1 <95% <95% <95% <95% 107.49% <95% <95% <95% <95% <95% <95%
LOSBANOS-GATES #1 500KV LINE & LOSBANOS-MIDWAY #1 500K L1/L-1 <95% <95% <95% <95% 113.07% <95% <95% <95% <95% <95% <95%
LOSBANOS-GATES #3 500KV LINE & MANNING-GATES #1 500KV L1/L-1 <95% <95% <95% <95% <95% 139.98% <95% <95% <95% <95% <95%
MANNING-GATES #1 500KV LINE & MANNING-MIDWAY #2 500KV L1/L-1 <95% <95% <95% <95% <95% 173.19% <95% <95% <95% <95% <95%
LOSBANOS-GATES #3 500KV LINE & LOSBANOS-GATES #1 500KV L1/L-1 <95% <95% <95% 108.95% | 148.28% <95% <95% <95% <95% <95% <95%
TESLA-LOSBANOS #1 500KV LINE & LOSBANOS-MIDWAY #1 500K L1/L-1 <95% <95% <95% <95% 100.84% <95% <95% <95% <95% <95% <95%
TRACY-LOSBANOS #1 500KV LINE & MOSSLAND-LOSBANOS #1 50 L1/L-1 <95% <95% <95% <95% 102.68% <95% <95% <95% <95% <95% <95% _|System redispatch
MOSSLAND-LOSBANOS #1 500KV LINE & LOSBANOS-MIDWAY #1 5 L1/L-1 <95% <95% <95% <95% 104.81% <95% <95% <95% <95% <95% <95%
TRACY-LOSBANOS #1 500KV LINE & LOSBANOS-GATES #1 500KV L <95% <95% <95% <95% 105.42% <95% <95% <95% <95% <95% <95%
PANOCHE 230.0 - GATES E 230.0- 2 TRACY-LOSBANOS #1 500KV LINE & LOSBANOS-GATES #1 500KV L1/L-1 <95% <95% <95% <95% 105.42% <95% <95% <95% <95% <95% <95%
TESLA-LOSBANOS #1 500KV LINE & LOSBANOS-GATES #1 500KV L1/L-1 <95% <95% <95% <95% 107.68% <95% <95% <95% <95% <95% <95%
MOSSLAND-LOSBANOS #1 500KV LINE & LOSBANOS-GATES #1 50 L1/L-1 <95% <95% <95% <95% 111.73% <95% <95% <95% <95% <95% <95%
LOSBANOS-GATES #3 500KV LINE & LOSBANOS-MIDWAY #1 500K L1/L-1 <95% <95% <95% <95% 114.2% <95% <95% <95% <95% <95% <95%
LOSBANOS-GATES #1 500KV LINE & LOSBANOS-MIDWAY #1 500K L1/L-1 <95% <95% <95% <95% 120.13% <95% <95% <95% <95% <95% <95%
LOSBANOS-GATES #3 500KV LINE & MANNING-GATES #1 500KV L1/L-1 <95% <95% <95% <95% <95% 148.73% <95% <95% <95% <95% <95%
MANNING-GATES #1 500KV LINE & MANNING-MIDWAY #2 500KV L1/L-1 <95% <95% <95% <95% <95% 184.01% <95% <95% <95% <95% <95%
LOSBANOS-MIDWAY #1 500KV LINE & GATES-MIDWAY #1 500KV L1/L-1 <95% <95% <95% 95.3% | 114.59% <95% <95% <95% <95% <95% <95%
CATES F 930 01 - MIPWAY-E 230 01~ 1 GATES-DIABLOCNYNSS #1 500KV LINE & GATES-MIDWAY #1 500 L1/L-1 <95% <95% <95% 129.04% | 120.28% <95% <95% <95% <95% <95% <95% | cornrm
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N MANNING-MIDWAY #2 500KV LINE & GATES-MIDWAY #1 500KV L P6 1 1-50 L1/L1 <95% <95% <95% <95% <95% | 125.79% | <95% <95% <95% <95% <g5gp | IEe
GATES #11 & #12 500/230KV BANK P6 2 2-3 L1/L-1 <95% <95% <95% <95% <95% <95% <95% <95% 105.18% <95% <95%
ARCO 230.0 - MIDWAY-E 230.0 - 1 GATES-DIABLOCNYNSS #1 500KV LINE & GATES-MIDWAY #1 500 P61 1-47 L1/L-1 <95% <95% <95% 120.14% <95% <95% <95% <95% <95% <95% <95%
GATES #11 & #12 500/230KV BANK P6 2 2-3 L1/L-1 <95% <95% <95% <95% <95% <95% <95% <95% 105.99% <95% <95% _|System redispatch
CARRIZO 115.0 - SN LS OB 115.0- 1 GATES-DIABLOCNYNSS #1 500KV LINE & GATES-MIDWAY #1 500 P61 1-47 L1/L-1 <95% <95% <95% 102.96% <95% <95% <95% <95% <95% <95% <95%
MW_WRLWND_32 500.0 - WIRLWIND 500.0 - 3 MIDWAY-VINCENT #1 500KV LINE & MIDWAY-VINCENT #2 500KV P6_1 1-66 L1/L-1 <95% <95% <95% 124.07% | 137.29% | 104.32% <95% 123.69% <95% <95% <95% _|Refer to SCE bulk results
SANDHLWJCT 230.0 - TESLA D 230.0- 1 VACA-DIX #11 & #12 500/230KV BANK P6 2 2-1 L-1/L-1 <95% <95% <95% 115.9% <95% <95% <95% 100.88% <95% <95% <95%
SANDHLWICT 230.0 - DELTAPMP 230.0 - 1 VACA-DIX #11 & #12 500/230KV BANK P6 2 2-1 L1/L-1 <95% <95% <95% 116.2% <95% <95% <95% 102.7% | 100.06% <95% <95% _|Reduce area load
TABLE MTN-VACA-DIX #1 500KV LINE & VACA-DIX-TESLA #1 5 P6 1 1-22 L1/L-1 <95% <95% <95% <95% <95% <95% <95% <95% 100.17% <95% <95%
TABLE MOUNTAIN 500/230KV & TESLA 500/230KV P6 2 2-12 L1/L-1 <95% <95% <95% <95% 114.45% | 121.73% <95% <95% <95% <95% <95%
TABLE MTN D #5 500/230KV TRANSFORMER P1 36 [ <95% <95% <95% <95% 114.65% | 120.96% <95% <95% <95% <95% <95%
TABLE MTN #5 500/230KV BANK & TABLE MTN 500KV SHUNT P62 3-0 L1/L-1 <95% <95% <95% <95% 114.65% | 120.96% <95% <95% <95% <95% <95%
TABLE MOUNTAIN 500/230KV & VACA DIXON 500/230KV P6 2 2-11 L1/L-1 <95% <95% <95% <95% 114.74% | 121.02% <95% <95% <95% <95% <95%
TABLE MTN-VACA-DIX #1 500KV LINE & TABLE MTN #5 500/23 P61 2-8 L1/L-1 <95% <95% <95% <95% 118.46% | 123.1% <95% <95% <95% <95% <95%
TABLE MTN 500.0 - TABLE MTN6M 500.0 - 6 TABLE MTN-TESLA #1 500KV LINE & TABLE MTN #5 500/230KV P6 1 2-9 L-1/T-1 <95% <95% <95% <95% 118.5% 124.37% <95% <95% <95% <95% <95%
ROUND MOUNTAIN 500/230KV & TABLE MOUNTAIN 500/230KV P6 2 2-10 L1/L-1 <95% <95% <95% <95% 118.75% | 123.78% <95% <95% <95% <95% <95%
ROUND MT-TABLE MTN #2 500KV LINE & TABLE MTN #5 500/23 _ L1/L-1 <95% <95% <95% <95% 118.89% <95% <95% <95% <95% <95% <95%
ROUND MT-TABLE MTN #1 500KV LINE & TABLE MTN #5 500/23 P61 2-6 L1/L-1 <95% <95% <95% <95% 118.93% <95% <95% <95% <95% <95% <95%
TABLE MTN-RM_DRS #2 500KV LINE & TABLE MTN #5 500/230K P61 2-7 L-1/T-1 <95% <95% <95% <95% <95% 119.12% <95% <95% <95% <95% <95%
TABLE MTN-RM_DRS #1 500KV LINE & TABLE MTN #5 500/230K P61 2-6 L-1/T-1 <95% <95% <95% <95% <95% 119.14% <95% <95% <95% <95% <95%
TABLE MOUNTAIN 500/230KV & TESLA 500/230KV P6 2 2-12 L1/L-1 <95% <95% <95% <95% 111.79% | 121.04% <95% <95% <95% <95% <95% | b esently covered by Table Mountain #1 5P
TABLE MTN D #5 500/230KV TRANSFORMER P1 36 [ <95% <95% <95% <95% 112.07% | 120.39% <95% <95% <95% <95% <95%
TABLE MOUNTAIN 500/230KV & VACA DIXON 500/230KV P6 2 2-11 L1/L-1 <95% <95% <95% <95% 112.07% | 120.4% <95% <95% <95% <95% <95%
TABLE MTN #5 500/230KV BANK & TABLE MTN 500KV SHUNT P62 3-0 L1/L-1 <95% <95% <95% <95% 112.07% | 120.39% <95% <95% <95% <95% <95%
ROUND MT-TABLE MTN #2 500KV LINE & TABLE MTN #5 500/23 L1/L-1 <95% <95% <95% <95% 115.24% <95% <95% <95% <95% <95% <95%
TABLE MTN6M 500.0 - TABLE MTN E 230.0 - 6 ROUND MT-TABLE MTN #1 500KV LINE & TABLE MTN #5 500/23 L-1/L-1 <95% <95% <95% <95% 115.28% <95% <95% <95% <95% <95% <95%
TABLE MTN-VACA-DIX #1 500KV LINE & TABLE MTN #5 500/23 L1/L-1 <95% <95% <95% <95% 115.36% | 122.56% <95% <95% <95% <95% <95%
TABLE MTN-TESLA #1 500KV LINE & TABLE MTN #5 500/230KV B L1/T-1 <95% <95% <95% <95% 115.36% | 123.4% <95% <95% <95% <95% <95%
ROUND MOUNTAIN 500/230KV & TABLE MOUNTAIN 500/230KV P6 2 2-10 L1/L-1 <95% <95% <95% <95% 115.72% | 123.03% <95% <95% <95% <95% <95%
TABLE MTN-RM_DRS #2 500KV LINE & TABLE MTN #5 500/230K P61 2-7 L-1/T-1 <95% <95% <95% <95% <95% 119.01% <95% <95% <95% <95% <95%
TABLE MTN-RM_DRS #1 500KV LINE & TABLE MTN #5 500/230K P61 2-6 L1/T-1 <95% <95% <95% <95% <95% 119.03% <95% <95% <95% <95% <95%
TABLE MTN 500.0 - TABLE MTN5M 500.0 - 5 TABLE MTN E #6 500/230KV TRANSFORMER P1 37 -1 <95% <95% <95% <95% 116.93% | 122.88% <95% <95% <95% <95% <95%
TABLE MTN5M 500.0 - TABLE MTN D 230.0 - 5 TABLE MTN E #6 500/230KV TRANSFORMER P1 37 [ <95% <95% <95% <95% 111.23% | 120.95% <95% <95% <95% <95% <95%
LOSBANOS 500.0 - GATES 500.0 - 3 LOSBANOS-MANNING #1 500KV LINE & LOSBANOS-MANNING #2 5 P6_1 1-43 L-1/L-1 <95% <95% <95% <95% <95% 110.09% <95% <95% <95% <95% <95% _|System redispatch
TRACY-TESLA #1 500KV LINE & TESLA-LOSBANOS #1 500KV LI P6_1 1-29 L-1/L-1 <95% <95% <95% <95% 96.42% | 101.06% <95% <95% <95% <95% <95%
WESTLEY 230.0 - Q124455 230.0 - 1 TRACY-LOSBANOS #1 500KV LINE & MOSSLAND-LOSBANOS #1 50 P6_1 1-37 L-1/L-1 <95% <95% <95% <95% 114.42% | 123.75% <95% <95% <95% <95% <95%
TESLA-LOSBANOS #1 500KV LINE & MOSSLAND-LOSBANOS #1 50 P61 1-34 L-1/L-1 <95% <95% <95% <95% <95% 134.24% <95% <95% <95% <95% <95%
TRACY-LOSBANOS #1 500KV LINE & TESLA-LOSBANOS #1 500KV P6_1 1-29 L-1/L-1 <95% <95% <95% <95% <95% 158.94% <95% <95% <95% <95% <95%
TRACY-LOSBANOS #1 500KV LINE & MOSSLAND-LOSBANOS #1 50 P6_1_1-37 1-1/L1 <95% <95% <95% <95% 99.58% [ 118.3% <95% <95% <95% <95% <95% _|Local generation redispatch
QUINTO_SS 230.0 - Q1244s5 230.0- 1 TESLA-LOSBANOS #1 500KV LINE & MOSSLAND-LOSBANOS #1 50 P6_1 1-34 L-1/L-1 <95% <95% <95% <95% <95% 129.14% <95% <95% <95% <95% <95%
TRACY-LOSBANOS #1 500KV LINE & TESLA-LOSBANOS #1 500KV P6_1 1-29 L-1/L-1 <95% <95% <95% <95% <95% 154.88% <95% <95% <95% <95% <95%
TESLA E 230.0 - WESTLEY 230.0- 1 TESLA-LOSBANOS #1 500KV LINE & MOSSLAND-LOSBANOS #1 50 P61 1-34 L-1/L-1 <95% <95% <95% <95% <95% 103.44% <95% <95% <95% <95% <95%
TRACY-LOSBANOS #1 500KV LINE & TESLA-LOSBANOS #1 500KV P6_1 1-29 L-1/L-1 <95% <95% <95% <95% <95% 111.92% <95% <95% <95% <95% <95%
LOSBANOS-MIDWAY #1 500KV LINE & GATES-MIDWAY #1 500KV P6_1 1-57 L-1/L-1 <95% <95% <95% <95% 112.65% <95% <95% <95% <95% <95% <95%
GATES F 230.0 - ARCO 230.0- 1 GATES-DIABLOCNYNSS #1 500KV LINE & GATES-MIDWAY #1 500 P6_1 1-56 L-1/L-1 <95% <95% <95% <95% 117.41% <95% <95% <95% <95% <95% <95% | Open line to prevent loop flow
MANNING-MIDWAY #2 500KV LINE & GATES-MIDWAY #1 500KV L P6_1 1-50 L-1/L-1 <95% <95% <95% <95% <95% 114.74% <95% <95% <95% <95% <95%
CALFLATSSS 230.0 - GATES D 230.0 - 1 LOSBANOS-MIDWAY #1 500KV LINE & GATES-MIDWAY #1 500KV P6_1 1-57 L-1/L-1 <95% <95% <95% <95% 100.94% <95% <95% <95% <95% <95% <95% Open monitored line
GATES-DIABLOCNYNSS #1 500KV LINE & GATES-MIDWAY #1 500 P6_1 1-56 L-1/L-1 <95% <95% <95% <95% 103.37% <95% <95% <95% <95% <95% <95%
RIO 0SO 230.0 - LOCKFORD 230.0 - 1 TABLE MTN #5 & #6 500/230KV BANK P6_2 2-0 1-1/L1 <95% <95% <95% <95% 99.7% | 122.48% <95% <95% <95% <95% <95%
ATLANTC 230.0 - GOLDHILL 230.0 - 1 TABLE MTN #5 & #6 500/230KV BANK P6_2 2-0 1-1/L1 <95% <95% <95% <95% 98.19% | 114.19% <95% <95% <95% <95% <95%
GOLDHILL 230.0 - EIGHT MI 230.0 - 1 TABLE MTN #5 & #6 500/230KV BANK P6_2 2-0 1-1/L1 <95% <95% <95% <95% 109.69% | 116.32% <95% <95% <95% <95% <95%
GOLDHILL 230.0 - LODI 230.0 - 1 TABLE MTN #5 & #6 500/230KV BANK P6_2 2-0 1-1/L1 <95% <95% <95% <95% 110.22% | 116.87% <95% <95% <95% <95% <95% _|System redispatch
BRIGHTON 230.0 - BELLOTA 230.0 - 1 TABLE MTN #5 & #6 500/230KV BANK P6_2 2-0 1-1/L1 <95% <95% <95% <95% 109.1% <95% <95% <95% <95% <95% <95%
BELLOTA 230.0 - WEBER 230.0 - 1 TABLE MTN #5 & #6 500/230KV BANK P6_2 2-0 1-1/L1 <95% <95% <95% <95% 104.89% <95% <95% <95% <95% <95% <95%
HEDGE 230.0 - PROCTER 230.0 - 1 TABLE MTN #5 & #6 500/230KV BANK P6_2 2-0 1-1/L1 <95% <95% <95% <95% 103.13% <95% <95% <95% <95% <95% <95%
LOSBANOS-MANNING #2 500KV LINE & MANNING-MIDWAY #2 500 P6_1 1-88 L-1/L-1 <95% <95% <95% <95% <95% 100.33% <95% <95% <95% <95% <95%
ROUND MT-MALIN #1 500KV LINE & ROUND MT-MALIN #2 500KV P6_1 1-5 L-1/L-1 <95% <95% <95% <95% <95% 100.37% <95% <95% <95% <95% <95%
TABLE MTN-RM_DRS #1 500KV LINE & TABLE MTN #5 500/230K P6_1 2-6 L-1/T-1 <95% <95% <95% <95% <95% 100.38% <95% <95% <95% <95% <95%
TABLE MOUNTAIN 500/230KV & VACA DIXON 500/230KV P6_2 2-11 L-1/L-1 <95% <95% <95% <95% <95% 100.38% <95% <95% <95% <95% <95%
TABLE MTN D #5 500/230KV TRANSFORMER P1.3-6 [ <95% <95% <95% <95% <95% 100.39% <95% <95% <95% <95% <95%
TABLE MTN #5 500/230KV BANK & TABLE MTN 500KV SHUNT P6_2 3-0 L-1/L-1 <95% <95% <95% <95% <95% 100.39% <95% <95% <95% <95% <95%
LOSBANOS-MANNING #1 500KV LINE & MANNING-GATES #1 500K P6_1 1-85 L-1/L-1 <95% <95% <95% <95% <95% 100.45% <95% <95% <95% <95% <95%
METCALF-MOSSLAND #1 500KV LINE & MOSSLAND-LOSBANOS #1 P6_1 1-26 L-1/L-1 <95% <95% <95% <95% <95% 100.46% <95% <95% <95% <95% <95%
MOSSLAND-LOSBANOS #1 500KV LINE P1 2-12 [ <95% <95% <95% <95% <95% 100.48% <95% <95% <95% <95% <95%
TABLE MTN E #6 500/230KV TRANSFORMER P1.3-7 [ <95% <95% <95% <95% <95% 100.48% <95% <95% <95% <95% <95%
MOSSLAND-LOSBANOS #1 500KV LINE & LOSBANOS #1 500/230K P6_1 2-23 L-1/T-1 <95% <95% <95% <95% <95% 100.5% <95% <95% <95% <95% <95%
MOSSLAND-LOSBANOS #1 500KV LINE & MOSSLAND #9 500/230KV P2 3-5 <95% <95% <95% <95% <95% 100.58% <95% <95% <95% <95% <95%
MOSSLAND-LOSBANOS #1 500KV LINE & MOSSLAND #9 500/230K P6_1 2-19 L-1/T-1 <95% <95% <95% <95% <95% 100.58% <95% <95% <95% <95% <95%
TESLA-METCALF & MOSSLAND-LOSBANOS #1 500KV LINES P6_1 1-100 L-1/L-1 <95% <95% <95% <95% <95% 100.72% <95% <95% <95% <95% <95%
TRACY-TESLA #1 500KV LINE & TESLA-LOSBANOS #1 500KV LI P6_1 1-20 L-1/L-1 <95% <95% <95% <95% <95% 100.74% <95% <95% <95% <95% <95%
TABLE MOUNTAIN 500/230KV & TESLA 500/230KV P6_2_2-12 1-1/L1 <95% <95% <95% <95% <95% 100.81% <95% <95% <95% <95% <95%
LOSBANOS-GATES #3 500KV LINE & LOSBANOS-MANNING #1 500 P6_1 1-41 L-1/L-1 <95% <95% <95% <95% <95% 100.97% <95% <95% <95% <95% <95%
LOSBANOS-GATES #3 500KV LINE & LOSBANOS-MANNING #2 500 P6_1 1-42 L-1/L-1 <95% <95% <95% <95% <95% 100.97% <95% <95% <95% <95% <95%
MOSSLAND-LOSBANOS #1 500KV LINE & LOSBANOS-GATES #3 50 P6_1 1-38 L-1/L-1 <95% <95% <95% <95% <95% 100.98% <95% <95% <95% <95% <95%
ROUND MOUNTAIN 500/230KV & TABLE MOUNTAIN 500/230KV P6_2 2-10 L-1/L-1 <95% <95% <95% <95% <95% 101.03% <95% <95% <95% <95% <95%
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TABLE MTN-TESLA #1 500KV LINE & TESLA-LOSBANOS #1 500K P6 1 1-15 L1/L-1 <95% <95% <95% <95% <95% 101.14% | <95% <95% <95% <95% <95%
MOSSLAND-LOSBANOS #1 500KV LINE & LOSBANOS-MANNING #1 P6 1 1-39 L1/L-1 <95% <95% <95% <95% <95% 101.23% | <95% <95% <95% <95% <95%
MOSSLAND-LOSBANOS #1 500KV LINE & LOSBANOS-MANNING #2 P6 1 1-40 L1/L-1 <95% <95% <95% <95% <95% 101.23% | <95% <95% <95% <95% <95%
TRACY-LOSBANOS #1 500KV LINE & TRACY #1 500/230KV BANK P6 1 2-42 L1/T-1 <95% <95% <95% <95% <95% 101.29% | <95% <95% <95% <95% <95%
VACA-DIX-TESLA #1 500KV LINE & TESLA-LOSBANOS #1 500KV L P2 31 <95% <95% <95% <95% <95% 101.45% |  <95% <95% <95% <95% <95%
MANTECA 115.0 - VIERRA 115.0 - 1 VACA-DIX-TESLA #1 500KV LINE & TESLA-LOSBANOS #1 500KV P6 1 1-18 L-1/L-1 <95% <95% <95% <95% <95% 101.45% <95% <95% <95% <95% <95% |Redispatch Sn Jose generation after first contingency.
TRACY-LOSBANOS #1 500KV LINE P1 27 [ <95% <95% <95% <95% <95% 101.46% | <95% <95% <95% <95% <95%
TRACY-LOSBANOS #1 500KV LINE & TRACY 500KV SHUNT P6 1 3-11 L1/L-1 <95% <95% <95% <95% <95% 101.46% |  <95% <95% <95% <95% <95%
TRACY-LOSBANOS #1 500KV LINE & LOSBANOS #1 500/230KV B P6 1 2-21 L1/T-1 <95% <95% <95% <95% <95% 101.48% | <95% <95% <95% <95% <95%
TESLA-METCALF #1 500KV LINE & TESLA-LOSBANOS #1 500KV P6 1 1-21 L1/L-1 <95% <95% <95% <95% <95% 101.51% | <95% <95% <95% <95% <95%
LOSBANOS-GATES #3 500KV LINE & MANNING-GATES #1 500KV P6 1 1-44 L1/L-1 <95% <95% <95% <95% <95% 101.51% | <95% <95% <95% <95% <95%
TESLA-LOSBANOS #1 500KV LINE P1 29 [ <95% <95% <95% <95% <95% 101.53% | <95% <95% <95% <95% <95%
TESLA-LOSBANOS #1 500KV LINE & LOSBANOS #1 500/230KV B P6 1 2-22 L1/T-1 <95% <95% <95% <95% <95% 101.55% | <95% <95% <95% <95% <95%
MANNING-GATES #1 500KV LINE & MANNING-MIDWAY #2 500KV P6 1 1-89 L1/L-1 <95% <95% <95% <95% <95% 101.73% | <95% <95% <95% <95% <95%
TRACY-LOSBANOS #1 500KV LINE & LOSBANOS-GATES #3 500KV P6 1 1-31 L1/L-1 <95% <95% <95% <95% <95% 101.93% | <95% <95% <95% <95% <95%
TESLA-LOSBANOS #1 500KV LINE & LOSBANOS-GATES #3 500KV L P2 36 <95% <95% <95% <95% <95% 102.0% <95% <95% <95% <95% <95%
TESLA-LOSBANOS #1 500KV LINE & LOSBANOS-GATES #3 500KV L1/L-1 <95% <95% <95% <95% <95% 102.0% <95% <95% <95% <95% <95%
TRACY-LOSBANOS #1 500KV LINE & LOSBANOS-MANNING #1 500 L1/L-1 <95% <95% <95% <95% <95% 102.18% |  <95% <95% <95% <95% <95%
TRACY-LOSBANOS #1 500KV LINE & LOSBANOS-MANNING #2 500 L1/L-1 <95% <95% <95% <95% <95% 102.18% |  <95% <95% <95% <95% <95%
MANNING-MIDWAY #2 500KV LINE & GATES-MIDWAY #1 500KV L L1/L-1 <95% <95% <95% <95% <95% 102.19% | <95% <95% <95% <95% <95%
TESLA-LOSBANOS #1 500KV LINE & LOSBANOS-MANNING #1 500 L1/L-1 <95% <95% <95% <95% <95% 102.24% | <95% <95% <95% <95% <95%
TESLA-LOSBANOS #1 500KV LINE & LOSBANOS-MANNING #2 500 L1/L-1 <95% <95% <95% <95% <95% 102.24% | <95% <95% <95% <95% <95%
TESLA-LOSBANOS #1 500KV LINE & TESLA #2 500/230KV BANK L1/T-1 <95% <95% <95% <95% <95% 102.3% <95% <95% <95% <95% <95%
TRACY-TESLA #1 500KV LINE & TRACY-LOSBANOS #1 500KV LI L1/L-1 <95% <95% <95% <95% <95% 102.33% | <95% <95% <95% <95% <95%
LOSBANOS-MANNING #1 500KV LINE & MANNING-MIDWAY #2 500 L1/L-1 <95% <95% <95% <95% <95% 102.41% | <95% <95% <95% <95% <95%
LOSBANOS-MANNING #2 500KV LINE & MANNING-GATES #1 500K L1/L-1 <95% <95% <95% <95% <95% 102.56% | <95% <95% <95% <95% <95%
TRACY-LOSBANOS #1 500KV LINE & MOSSLAND-LOSBANOS #1 50 L1/L-1 <95% <95% <95% <95% <95% 104.86% | <95% <95% <95% <95% <95%
LOSBANOS-MANNING #1 500KV LINE & LOSBANOS-MANNING #2 5 L1/L-1 <95% <95% <95% <95% <95% 105.69% | <95% <95% <95% <95% <95%
TESLA-LOSBANOS #1 500KV LINE & MOSSLAND-LOSBANOS #1 50 L1/L-1 <95% <95% <95% <95% <95% 105.86% | <95% <95% <95% <95% <95%
TRACY-LOSBANOS #1 500KV LINE & TESLA-LOSBANOS #1 500KV L1/L-1 <95% <95% <95% <95% <95% 107.69% |  <95% <95% <95% <95% <95%
TABLE MTN #5 & #6 500/230KV BANK L1/L-1 <95% <95% <95% <95% <95% 115.59% |  <95% <95% <95% <95% <95%
TESLA-LOSBANOS #1 500KV LINE & MOSSLAND-LOSBANOS #1 50 L1/L-1 <95% <95% <95% <95% <95% 100.72% |  <95% <95% <95% <95% <95%
RPN INCN 115.0 - RPNJ2 115.0 - 1 LOSBANOS-MANNING #1 500KV LINE & LOSBANOS-MANNING #2 5 L1/L-1 <95% <95% <95% <95% <95% 101.25% |  <95% <95% <95% <95% <95% *local generation.
TRACY-LOSBANOS #1 500KV LINE & TESLA-LOSBANOS #1 500KV L1/L-1 <95% <95% <95% <95% <95% 103.55% | <95% <95% <95% <95% <95%
TABLE MTN #5 & #6 500/230KV BANK L1/L-1 <95% <95% <95% <95% <95% 113.92% |  <95% <95% <95% <95% <95%
MOSSLAND-LOSBANOS #1 500KV LINE & LOSBANOS-MANNING #1 L1/L-1 <95% <95% <95% <95% <95% 110.02% | <95% <95% <95% <95% <95%
TESLA-LOSBANOS #1 500KV LINE & LOSBANOS-MANNING #1 500 L1/L-1 <95% <95% <95% <95% <95% 110.44% |  <95% <95% <95% <95% <95%
TRACY-LOSBANOS #1 500KV LINE & LOSBANOS-MANNING #1 500 L1/L-1 <95% <95% <95% <95% <95% 111.71% | <95% <95% <95% <95% <95%
LOSBANOS 500.0 - LB_MN_21 500.0 - 2 LOSBANOS-MANNING #1 500KV LINE & MANNING-MIDWAY #2 500 L1/L-1 <95% <95% <95% <95% <95% 114.35% |  <95% <95% <95% <95% <95%
LOSBANOS-MANNING #1 500KV LINE & MANNING #1 500/230KV L1/T-1 <95% <95% <95% <95% <95% 115.9% <95% <95% <95% <95% <95%
LOSBANOS-MANNING #1 500KV LINE [ <95% <95% <95% <95% <95% 117.27% | <95% <95% <95% <95% <95%
LOSBANOS-MANNING #1 500KV LINE & LOSBANOS #1 500/230KV L1/T-1 <95% <95% <95% <95% <95% 121.1% <95% <95% <95% <95% <95%
LOSBANOS-GATES #3 500KV LINE & LOSBANOS-MANNING #1 500 L1/L-1 <95% <95% <95% <95% <95% 152.43% | <95% <95% <95% <95% <95%
LOSBANOS-MANNING #1 500KV LINE & MANNING-MIDWAY #2 500 L1/L-1 <95% <95% <95% <95% <95% 101.53% | <95% <95% <95% <95% <95%
LOSBANOS-MANNING #1 500KV LINE & MANNING #1 500/230KV L1/T-1 <95% <95% <95% <95% <95% 102.88% | <95% <95% <95% <95% <95%
MANNING 500.0 - LB_MN_21 500.0- 1 LOSBANOS-MANNING #1 500KV LINE L-1 <95% <95% <95% <95% <95% 104.09% <95% <95% <95% <95% <95%
LOSBANOS-MANNING #1 500KV LINE & LOSBANOS #1 500/230KV L1/T-1 <95% <95% <95% <95% <95% 107.49% |  <95% <95% <95% <95% <95%
LOSBANOS-GATES #3 500KV LINE & LOSBANOS-MANNING #1 500 L-1/L-1 <95% <95% <95% <95% <95% 135.29% | <95% <95% <95% <95% <95% | For 2023SOP, system redispatch by lowering S->N
LOSBANOS-MANNING #2 500KV LINE & MANNING-GATES #1 500K L1/L-1 <95% <95% <95% <95% <95% 104.02% | <95% <95% <95% <95% <95% _|flow.
LOSBANOS-MANNING #2 500KV LINE & MANNING-MIDWAY #2 500 L1/L-1 <95% <95% <95% <95% <95% 107.25% |  <95% <95% <95% <95% <95%
MOSSLAND-LOSBANOS #1 500KV LINE & LOSBANOS-MANNING #2 L1/L-1 <95% <95% <95% <95% <95% 110.02% | <95% <95% <95% <95% <95%
TESLA-LOSBANOS #1 500KV LINE & LOSBANOS-MANNING #2 500 L1/L-1 <95% <95% <95% <95% <95% 110.44% |  <95% <95% <95% <95% <95%
LOSBANOS 500.0 - LB_MN_11500.0 - 1 TRACY-LOSBANOS #1 500KV LINE & LOSBANOS-MANNING #2 500 L-1/L-1 <95% <95% <95% <95% <95% 111.71% <95% <95% <95% <95% <95%
LOSBANOS-MANNING #2 500KV LINE & MANNING #1 500/230KV L1/T-1 <95% <95% <95% <95% <95% 115.9% <95% <95% <95% <95% <95%
LOSBANOS-MANNING #2 500KV LINE [ <95% <95% <95% <95% <95% 117.27% | <95% <95% <95% <95% <95%
LOSBANOS-MANNING #2 500KV LINE & LOSBANOS #1 500/230KV L1/T-1 <95% <95% <95% <95% <95% 121.1% <95% <95% <95% <95% <95%
LOSBANOS-GATES #3 500KV LINE & LOSBANOS-MANNING #2 500 L1/L-1 <95% <95% <95% <95% <95% 152.43% | <95% <95% <95% <95% <95%
LOSBANOS-MANNING #2 500KV LINE & MANNING #1 500/230KV L1/T-1 <95% <95% <95% <95% <95% 102.88% | <95% <95% <95% <95% <95%
MANNING 500.0 - LB_MN_11 500.0 - 1 LOSBANOS-MANNING #2 500KV LINE [ <95% <95% <95% <95% <95% 104.09% | <95% <95% <95% <95% <95%
LOSBANOS-MANNING #2 500KV LINE & LOSBANOS #1 500/230KV L1/T-1 <95% <95% <95% <95% <95% 107.49% |  <95% <95% <95% <95% <95%
LOSBANOS-GATES #3 500KV LINE & LOSBANOS-MANNING #2 500 L1/L-1 <95% <95% <95% <95% <95% 135.29% | <95% <95% <95% <95% <95%
MANNING-GATES #1 500KV LINE & MANNING-MIDWAY #2 500KV L1/L-1 <95% <95% <95% <95% <95% 100.44% |  <95% <95% <95% <95% <95%
TABLE MTN #5 & #6 500/230KV BANK L1/L-1 <95% <95% <95% <95% <95% 100.64% |  <95% <95% <95% <95% <95%
PANOCHE1 115.0 - PANOCHET 115.0 - 1 LOSBANOS-MANNING #1 500KV LINE & MANNING-MIDWAY #2 500 L-1/L-1 <95% <95% <95% <95% <95% 108.67% <95% <95% <95% <95% <95%
LOSBANOS-MANNING #2 500KV LINE & MANNING-GATES #1 500K L1/L-1 <95% <95% <95% <95% <95% 109.17% | <95% <95% <95% <95% <95%
MANNING-MIDWAY #2 500KV LINE & GATES-MIDWAY #1 500KV L L1/L-1 <95% <95% <95% <95% <95% 110.5% <95% <95% <95% <95% <95% | il local generation.
MANNING-GATES #1 500KV LINE & MANNING-MIDWAY #2 500KV L1/L-1 <95% <95% <95% <95% <95% 100.55% |  <95% <95% <95% <95% <95%
TABLE MTN #5 & #6 500/230KV BANK L1/L-1 <95% <95% <95% <95% <95% 100.8% <95% <95% <95% <95% <95%
MENDOTA 115.0 - PANOCHET 115.0 - 1 LOSBANOS-MANNING #1 500KV LINE & MANNING-MIDWAY #2 500 L-1/L-1 <95% <95% <95% <95% <95% 108.81% <95% <95% <95% <95% <95%
LOSBANOS-MANNING #2 500KV LINE & MANNING-GATES #1 500K L1/L-1 <95% <95% <95% <95% <95% 109.3% <95% <95% <95% <95% <95%
MANNING-MIDWAY #2 500KV LINE & GATES-MIDWAY #1 500KV L L1/L-1 <95% <95% <95% <95% <95% 110.63% | <95% <95% <95% <95% <95%
MANNING 500.0 - LB_GT_11500.0 - 1 MANNING-MIDWAY #2 500KV LINE & MANNING #1 500/230KV BA L-1/T-1 <95% <95% <95% <95% <95% 101.62% | <95% <95% <95% <95% <95%
TRACY-TESLA #1 500KV LINE & TESLA-LOSBANOS #1 500KV LI L1/L-1 <95% <95% <95% <95% <95% 100.26% |  <95% <95% <95% <95% <95%
TESLA-LOSBANOS #1 500KV LINE & LOSBANOS-MANNING #1 500 L1/L-1 <95% <95% <95% <95% <95% 101.09% | <95% <95% <95% <95% <95%
TESLA-LOSBANOS #1 500KV LINE & LOSBANOS-MANNING #2 500 L1/L-1 <95% <95% <95% <95% <95% 101.09% | <95% <95% <95% <95% <95%
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Study Area: PG&E Bulk Y i B
Thermal Overioads o California ISO
MANNING-MIDWAY #2 500KV LINE & GATES-MIDWAY #1 500KV L P61 1-50 L1/L-1 <95% <95% <95% <95% <95% 107.12% <95% <95% <95% <95% <95%
TRACY-LOSBANOS #1 500KV LINE & MOSSLAND-LOSBANOS #1 50 P61 1-30 L1/L-1 <95% <95% <95% <95% <95% 109.28% <95% <95% <95% <95% <95%
BELLOTA 230.0 - COTTLE 230.0- 1 LOSBANOS-MANNING #1 500KV LINE & MANNING-MIDWAY #2 500 P6 1 1-86 L-1/L-1 <95% <95% <95% <95% <95% 112.52% <95% <95% <95% <95% <95%
LOSBANOS-MANNING #2 500KV LINE & MANNING-GATES #1 500K P6 1 1-87 L1/L-1 <95% <95% <95% <95% <95% 113.96% <95% <95% <95% <95% <95%
TESLA-LOSBANOS #1 500KV LINE & MOSSLAND-LOSBANOS #1 50 P61 1-34 L1/L-1 <95% <95% <95% <95% <95% 114.78% <95% <95% <95% <95% <95%
LOSBANOS-MANNING #1 500KV LINE & LOSBANOS-MANNING #2 5 P61 1-43 L1/L-1 <95% <95% <95% <95% <95% 118.42% <95% <95% <95% <95% <95% || ocal reconfiauration
TRACY-LOSBANOS #1 500KV LINE & TESLA-LOSBANOS #1 500KV P6 1 1-29 L1/L-1 <95% <95% <95% <95% <95% 126.28% <95% <95% <95% <95% <95% €
GATES #11 & #12 500/230KV BANK P6 2 2-3 L1/L-1 <95% <95% <95% <95% <95% <95% <95% <95% 107.15% <95% <95%
MANNING-MIDWAY #2 500KV LINE & GATES-MIDWAY #1 500KV L P61 1-50 L1/L-1 <95% <95% <95% <95% <95% 103.22% <95% <95% <95% <95% <95%
TRACY-LOSBANOS #1 500KV LINE & MOSSLAND-LOSBANOS #1 50 P61 1-30 L1/L-1 <95% <95% <95% <95% <95% 105.16% <95% <95% <95% <95% <95%
LOSBANOS-MANNING #1 500KV LINE & MANNING-MIDWAY #2 500 P6 1 1-86 L1/L-1 <95% <95% <95% <95% <95% 108.54% <95% <95% <95% <95% <95%
MELONES 230.0 - COTTLE 230.0 - 1 LOSBANOS-MANNING #2 500KV LINE & MANNING-GATES #1 500K P6 1 1-87 L1/L-1 <95% <95% <95% <95% <95% 109.97% <95% <95% <95% <95% <95%
’ : TESLA-LOSBANOS #1 500KV LINE & MOSSLAND-LOSBANOS #1 50 P61 1-34 L1/L-1 <95% <95% <95% <95% <95% 110.55% <95% <95% <95% <95% <95%
LOSBANOS-MANNING #1 500KV LINE & LOSBANOS-MANNING #2 5 P61 1-43 L1/L-1 <95% <95% <95% <95% <95% 114.33% <95% <95% <95% <95% <95%
TRACY-LOSBANOS #1 500KV LINE & TESLA-LOSBANOS #1 500KV P61 1-29 L1/L-1 <95% <95% <95% <95% <95% 122.06% <95% <95% <95% <95% <95%
GATES #11 & #12 500/230KV BANK L1/L-1 <95% <95% <95% <95% <95% <95% <95% <95% 111.62% <95% <95%
COBURN 230.0 - LASAGUILASS 230.0 - 1 TESLA-METCALF & MOSSLAND-LOSBANOS #1 500KV LINES L1/L-1 <95% <95% <95% <95% <95% 105.69% <95% <95% <95% <95% <95%
PANOCHE 230.0 - LASAGUILASS 230.0 - 1 TESLA-LOSBANOS #1 500KV LINE & MOSSLAND-LOSBANOS #1 50 L1/L-1 <95% <95% <95% <95% <95% 104.83% <95% <95% <95% <95% <95%
TESLA-METCALF & MOSSLAND-LOSBANOS #1 500KV LINES L1/L-1 <95% <95% <95% <95% <95% 112.69% <95% <95% <95% <95% <95%
TRACY-LOSBANOS #1 500KV LINE & MOSSLAND-LOSBANOS #1 50 L1/L-1 <95% <95% <95% <95% <95% 96.7% <95% <95% <95% <95% <95% | Local var support
PANOCHE 230.0 - LASAGUILASS 230.0 - 2 TESLA-LOSBANOS #1 500KV LINE & MOSSLAND-LOSBANOS #1 50 L-1/L-1 <95% <95% <95% <95% <95% 105.55% <95% <95% <95% <95% <95%
TESLA-METCALF & MOSSLAND-LOSBANOS #1 500KV LINES L1/L-1 <95% <95% <95% <95% <95% 113.47% <95% <95% <95% <95% <95%
LASAGUILASS 230.0 - LASAGLSRCTR 230.0 - 1 TESLA-METCALF & MOSSLAND-LOSBANOS #1 500KV LINES L1/L-1 <95% <95% <95% <95% <95% 98.49% <95% <95% <95% <95% <95%
MOSSLAND 500.0 - LOSBANOS 500.0 - 1 TRACY-LOSBANOS #1 500KV LINE & TESLA-LOSBANOS #1 500KV L1/L-1 <95% <95% <95% <95% <95% 118.94% <95% <95% <95% <95% <95%
MANNING-MIDWAY #2 500KV LINE & GATES-MIDWAY #1 500KV L L1/L-1 <95% <95% <95% <95% <95% 103.7% <95% <95% <95% <95% <95%
TRACY-LOSBANOS #1 500KV LINE & MOSSLAND-LOSBANOS #1 50 L1/L-1 <95% <95% <95% <95% <95% 104.52% <95% <95% <95% <95% <95%
LOSBANOS-MANNING #1 500KV LINE & MANNING-MIDWAY #2 500 L1/L-1 <95% <95% <95% <95% <95% 111.78% <95% <95% <95% <95% <95%
WARNERVL 230.0 - WILSONRCTR 230.0 - 1 TESLA-LOSBANOS #1 500KV LINE & MOSSLAND-LOSBANOS #1 50 L1/L-1 <95% <95% <95% <95% <95% 112.26% <95% 95.3% <95% <95% <95%
LOSBANOS-MANNING #2 500KV LINE & MANNING-GATES #1 500K L1/L-1 <95% <95% <95% <95% <95% 114.06% <95% <95% <95% <95% <95%
LOSBANOS-MANNING #1 500KV LINE & LOSBANOS-MANNING #2 5 L1/L-1 <95% <95% <95% <95% <95% 121.05% <95% <95% <95% <95% <95%
TRACY-LOSBANOS #1 500KV LINE & TESLA-LOSBANOS #1 500KV L1/L-1 <95% <95% <95% <95% <95% 129.88% <95% 117.03% <95% <95% <95%
TESLA-METCALF #1 500KV LINE & TESLA-LOSBANOS #1 500KV L-1/L-1 <95% <95% <95% <95% <95% <95% <95% 107.74% <95% <95% <95% Insertion of Wilson series reactor and local
MANNING-MIDWAY #2 500KV LINE & GATES-MIDWAY #1 500KV L L1/L-1 <95% <95% <95% <95% <95% 102.71% <95% <95% <95% <95% <95% _|reconfiguration.
TRACY-LOSBANOS #1 500KV LINE & MOSSLAND-LOSBANOS #1 50 L1/L-1 <95% <95% <95% <95% <95% 103.53% <95% <95% <95% <95% <95%
LOSBANOS-MANNING #1 500KV LINE & MANNING-MIDWAY #2 500 L1/L-1 <95% <95% <95% <95% <95% 110.72% <95% <95% <95% <95% <95%
WILSONRCTR 230.0 - WILSONPGAE 230.0 - 2 TESLA-LOSBANOS #1 500KV LINE & MOSSLAND-LOSBANOS #1 50 L-1/L-1 <95% <95% <95% <95% <95% 111.19% <95% <95% <95% <95% <95%
LOSBANOS-MANNING #2 500KV LINE & MANNING-GATES #1 500K L1/L-1 <95% <95% <95% <95% <95% 112.98% <95% <95% <95% <95% <95%
LOSBANOS-MANNING #1 500KV LINE & LOSBANOS-MANNING #2 5 L1/L-1 <95% <95% <95% <95% <95% 119.91% <95% <95% <95% <95% <95%
TRACY-LOSBANOS #1 500KV LINE & TESLA-LOSBANOS #1 500KV L1/L-1 <95% <95% <95% <95% <95% 128.65% <95% <95% <95% <95% <95%
TESLA-METCALF #1 500KV LINE & TESLA-LOSBANOS #1 500KV L1/L-1 <95% <95% <95% <95% <95% <95% <95% 106.48% <95% <95% <95%
WILSONRCTR 230.0 - WILSON 230.0 - BP TRACY-LOSBANOS #1 500KV LINE & TESLA-LOSBANOS #1 500KV L-1/L-1 <95% <95% <95% <95% <95% <95% <95% 115.71% <95% <95% <95%
TRACY-LOSBANOS #1 500KV LINE & MOSSLAND-LOSBANOS #1 50 L1/L-1 <95% <95% <95% <95% <95% 109.81% <95% <95% <95% <95% <95%
QUINTO_SS 230.0 - LOSBANOS 230.0 - 1 TESLA-LOSBANOS #1 500KV LINE & MOSSLAND-LOSBANOS #1 50 L-1/L-1 <95% <95% <95% <95% <95% 120.46% <95% <95% <95% <95% <95% |System redispatch
TRACY-LOSBANOS #1 500KV LINE & TESLA-LOSBANOS #1 500KV L1/L-1 <95% <95% <95% <95% <95% 145.97% <95% <95% <95% <95% <95%
TRACY-LOSBANOS #1 500KV LINE & MOSSLAND-LOSBANOS #1 50 L1/L-1 <95% <95% <95% <95% <95% 101.12% <95% <95% <95% <95% <95%
TESLA-LOSBANOS #1 500KV LINE & MOSSLAND-LOSBANOS #1 50 L1/L-1 <95% <95% <95% <95% <95% 106.33% <95% <95% <95% <95% <95%
RIO OSO 115.0 - BRNSWKTP 115.0- 1 MANNING-MIDWAY #2 500KV LINE & GATES-MIDWAY #1 500KV L L1/L-1 <95% <95% <95% <95% <95% 109.62% <95% <95% <95% <95% <95%
MANNING-GATES #1 500KV LINE & MANNING-MIDWAY #2 500KV L1/L-1 <95% <95% <95% <95% <95% 110.06% <95% <95% <95% <95% <95% _|Break 115kV line loop flow
LOSBANOS-MANNING #1 500KV LINE & LOSBANOS-MANNING #2 5 L1/L-1 <95% <95% <95% <95% <95% 110.48% <95% <95% <95% <95% <95%
TRACY-LOSBANOS #1 500KV LINE & TESLA-LOSBANOS #1 500KV L1/L-1 <95% <95% <95% <95% <95% 113.6% <95% <95% <95% <95% <95%
DTCH FL2 TP 115.0 - BRNSWKTP 115.0 - 1 TRACY-LOSBANOS #1 500KV LINE & TESLA-LOSBANOS #1 500KV L1/L-1 <95% <95% <95% <95% <95% 100.85% <95% <95% <95% <95% <95%
RPN JNCN 115.0 - VLYHMTP1115.0 - 1 TABLE MTN #5 & #6 500/230KV BANK L1/L-1 <95% <95% <95% <95% <95% 109.33% <95% <95% <95% <95% <95% _|Presently covered by Table Mountain #1 SPS
TRACY 500.0 - LOSBANOS 500.0 - 1 TESLA-LOSBANOS #1 500KV LINE & MOSSLAND-LOSBANOS #1 50 L1/L-1 <95% <95% <95% <95% <95% 127.24% <95% <95% <95% <95% <95% _[System redispatch
LOSBANOS 230.0 - PANOCHE 230.0 - 2 LOSBANOS-MANNING #1 500KV LINE & LOSBANOS-MANNING #2 5 L1/L-1 <95% <95% <95% <95% <95% 158.81% <95% <95% <95% <95% <95%
) ) GATES #11 & #12 500/230KV BANK L-1/L-1 <95% <95% <95% <95% <95% <95% <95% <95% 110.07% <95% <95% ) ) )
System redispatch and local reconfiguration
LOSBANOS 230.0 - DS AMIGO 230.0 - 1 LOSBANOS-MANNING #1 500KV LINE & LOSBANOS-MANNING #2 5 L1/L-1 <95% <95% <95% <95% <95% 143.31% <95% <95% <95% <95% <95%
PANOCHE 230.0 - DS AMIGO 230.0 - 1 GATES #11 & #12 500/230KV BANK L1/L-1 <95% <95% <95% <95% <95% <95% <95% <95% 130.17% <95% <95%
PANOCHE1 115.0 - KAMM 115.0 - 1 MANNING-GATES #1 500KV LINE & MANNING-MIDWAY #2 500KV L-1/L-1 <95% <95% <95% <95% <95% 105.3% <95% <95% <95% <95% <95%
CHENYT 115.0 - PANOCHE2 115.0 - 1 MANNING-GATES #1 500KV LINE & MANNING-MIDWAY #2 500KV L1/L-1 <95% <95% <95% <95% <95% 100.89% <95% <95% <95% <95% <95% | Curtail local generation.
KAMM 115.0 - CANTUA 115.0 - 1 MANNING-GATES #1 500KV LINE & MANNING-MIDWAY #2 500KV L1/L-1 <95% <95% <95% <95% <95% 102.59% <95% <95% <95% <95% <95%
GOLDHILL 230.0 - LAKE 230.0 - 1 TABLE MTN #5 & #6 500/230KV BANK L1/L-1 <95% <95% <95% <95% <95% 119.87% <95% <95% <95% <95% <95%
BRIGHTON 230.0 - LOCKJ1 230.0 - 1 TABLE MTN #5 & #6 500/230KV BANK L1/L-1 <95% <95% <95% <95% <95% 130.41% <95% <95% <95% <95% <95% || o cal reconfiauration
LOCKJ1 230.0 - LOCKFORD 230.0 - 1 TABLE MTN #5 & #6 500/230KV BANK L1/L-1 <95% <95% <95% <95% <95% 113.28% <95% <95% <95% <95% <95% €
STAGG-J2 230.0 - TESLA E 230.0 - 1 TABLE MTN #5 & #6 500/230KV BANK L1/L-1 <95% <95% <95% <95% <95% 103.88% <95% <95% <95% <95% <95%
ROUND MT-RM_DRS #2 500KV LINE & TABLE MTN-RM_DRS #1 50 L1/L-1 <95% <95% <95% <95% <95% <95% <95% 103.28% <95% <95% <95%
ROUND MT-RM_DRS #1 500KV LINE & TABLE MTN-RM_DRS #1 50 L1/L-1 <95% <95% <95% <95% <95% <95% <95% 103.3% <95% <95% <95%
TABLE MTN-RM_DRS #1 500KV LINE [ <95% <95% <95% <95% <95% <95% <95% 104.3% <95% <95% <95%
TABLE MTN 500.0 - RM_TM_22 500.0 - 2 DIABLOCNYNSS GENERATOR & TABLE MTN-RM_DRS #1 500KV LINE G-1/L-1 <95% <95% <95% <95% <95% <95% <95% 104.3% <95% <95% <95%
TABLE MTN-RM_DRS #1 500KV LINE & TABLE MTN 500KV SHUNT L1/L-1 <95% <95% <95% <95% <95% <95% <95% 104.3% <95% <95% <95%
TABLE MTN-RM_DRS #1 500KV LINE & RM_DRS #1 500/230KV B L1/T-1 <95% <95% <95% <95% <95% <95% <95% 105.41% <95% <95% <95%
TABLE MTN-RM_DRS #1 500KV LINE & TABLE MTN #5 500/230K L1/T-1 <95% <95% <95% <95% <95% <95% <95% 109.45% <95% <95% <95%
ROUND MT-RM_DRS #2 500KV LINE & TABLE MTN-RM_DRS #2 50 L1/L-1 <95% <95% <95% <95% <95% <95% <95% 103.13% <95% <95% <95%
ROUND MT-RM_DRS #1 500KV LINE & TABLE MTN-RM_DRS #2 50 L1/L-1 <95% <95% <95% <95% <95% <95% <95% 103.15% <95% <95% <95%
TABLE MTN-RM_DRS #2 500KV LINE L1 <95% <95% <95% <95% <95% <95% <95% 104.15% <95% <95% <95% )
System redispatch
TABLE MTN 500.0 - RM_TM_12 500.0 - 1 DIABLOCNYNSS GENERATOR & TABLE MTN-RM_DRS #2 500KV LINE G-1/L-1 <95% <95% <95% <95% <95% <95% <95% 104.15% <95% <95% <95%

California 1SO/IOP

October 31, 2022

Page 7 of 14



2022-2023 ISO Reliability Assessment - Study Results

Page 8

Study Area: PG&E Bulk
o> : :
Thermal Overloads - Ca | ncorn ia ISO
TABLE MTN-RM_DRS #2 500KV LINE & TABLE MTN 500KV SHUNT P61 3-3 L1/L-1 <95% <95% <95% <95% <95% <95% <95% 104.15% <95% <95% <95%
TABLE MTN-RM_DRS #2 500KV LINE & RM_DRS #1 500/230KV B P6_1 2-45 L-1/T-1 <95% <95% <95% <95% <95% <95% <95% 105.26% <95% <95% <95%
TABLE MTN-RM_DRS #2 500KV LINE & TABLE MTN #5 500/230K P61 2-7 L-1/T-1 <95% <95% <95% <95% <95% <95% <95% 109.29% <95% <95% <95%
ROUND MT-RM_DRS #1 500KV LINE & ROUND MT-MALIN #2 500K P61 1-2 L1/L-1 <95% <95% <95% <95% <95% <95% <95% 106.19% <95% <95% <95%
ROUND MT-MALIN #2 500KV LINE P1 2-27 [ <95% <95% <95% <95% <95% <95% <95% 106.77% <95% <95% <95%
MN RM 11500.0- MN RM 12 500.0- 1 DIABLOCNYNSS GENERATOR & ROUND MT-MALIN #2 500KV LINE P3 2-27 G-1/L-1 <95% <95% <95% <95% <95% <95% <95% 106.77% <95% <95% <95%
- - ROUND MT-RM_DRS #1 500KV LINE & ROUND MT #1 500/230KV L1/T-1 <95% <95% <95% <95% <95% <95% <95% 112.77% <95% <95% <95%
ROUND MT-MALIN #2 500KV LINE & ROUND MT #1 500/230KV BAN <95% <95% <95% <95% <95% <95% <95% 113.45% <95% <95% <95%
ROUND MT-MALIN #2 500KV LINE & ROUND MT #1 500/230KV B L1/T-1 <95% <95% <95% <95% <95% <95% <95% 113.45% <95% <95% <95%
GATES 500/230KV & MIDWAY 11 500/230KV L1/L-1 <95% <95% <95% <95% <95% <95% <95% <95% 103.74% <95% <95%
GATES-MIDWAY #1 500KV LINE & MIDWAY #11 500/230KV BANK L-1/T-1 <95% <95% <95% <95% <95% <95% <95% <95% 104.08% <95% <95%
GATES-MIDWAY #1 500KV LINE & MIDWAY-VINCENT #2 500KV L L1/L-1 <95% <95% <95% <95% <95% <95% <95% <95% 107.24% <95% <95%
GATES-MIDWAY #1 500KV LINE & MIDWAY-VINCENT #1 500KV L L1/L-1 <95% <95% <95% <95% <95% <95% <95% <95% 107.26% <95% <95%
LOSBANOS-GATES #3 500KV LINE & GATES #11 500/230KV BAN L1/T-1 <95% <95% <95% <95% <95% <95% <95% <95% 107.43% <95% <95%
LOSBANOS-GATES #1 500KV LINE & GATES #11 500/230KV BAN L1/T-1 <95% <95% <95% <95% <95% <95% <95% <95% 107.44% <95% <95%
GATES F #12 500/230KV TRANSFORMER [ <95% <95% <95% <95% <95% <95% <95% <95% 107.54% <95% <95%
DIABLOCNYNSS GENERATOR & GATES F #12 500/230KV TRANSFORM G-1/L-1 <95% <95% <95% <95% <95% <95% <95% <95% 107.54% <95% <95%
GATES-MIDWAY #1 500KV LINE & MIDWAY-WIRLWIND #3 500KV L1/L-1 <95% <95% <95% <95% <95% <95% <95% <95% 107.55% <95% <95%
GATESBK11JCT #11 500/230KV TRANSFORMER [ <95% <95% <95% <95% <95% <95% <95% <95% 107.61% <95% <95%
DIABLOCNYNSS GENERATOR & GATESBK11JCT #11 500/230KV TRAN G-1/L-1 <95% <95% <95% <95% <95% <95% <95% <95% 107.61% <95% <95%
¥ E o o o o o o o o o o
BELRDG J 115.0 - MIDWAY 115.0- 1 GATES-MIDWAY #1 500KV LINE [ <95% <95% <95% <95% <95% <95% <95% <95% 107.83% <95% <95% || ocal reconfiguration
DIABLOCNYNSS GENERATOR & GATES-MIDWAY #1 500KV LINE G-1/L-1 <95% <95% <95% <95% <95% <95% <95% <95% 107.83% <95% <95%
GATES-DIABLOCNYNSS #1 500KV LINE & GATES #11 500/230KV L1/T-1 <95% <95% <95% <95% <95% <95% <95% <95% 107.86% <95% <95%
GATES-MIDWAY #1 500KV LINE & DIABLOCNYNSS-MIDWAY #3 50 L1/L-1 <95% <95% <95% <95% <95% <95% <95% <95% 108.25% <95% <95%
LOSBANOS-GATES #3 500KV LINE & GATES-MIDWAY #1 500KV L L1/L-1 <95% <95% <95% <95% <95% <95% <95% <95% 108.45% <95% <95%
GATES-MIDWAY #1 500KV LINE & DIABLOCNYNSS-MIDWAY #2 50 L1/L-1 <95% <95% <95% <95% <95% <95% <95% <95% 108.66% <95% <95%
LOS BANOS 500/230KV & GATES 500/230KV L1/L-1 <95% <95% <95% <95% <95% <95% <95% <95% 108.84% <95% <95%
LOSBANOS-GATES #1 500KV LINE & GATES-MIDWAY #1 500KV LIN <95% <95% <95% <95% <95% <95% <95% <95% 110.04% <95% <95%
LOSBANOS-GATES #1 500KV LINE & GATES-MIDWAY #1 500KV L L1/L-1 <95% <95% <95% <95% <95% <95% <95% <95% 110.04% <95% <95%
GATES-MIDWAY #1 500KV LINE & GATES #11 500/230KV BANK L1/T-1 <95% <95% <95% <95% <95% <95% <95% <95% 111.8% <95% <95%
GATES-DIABLOCNYNSS #1 500KV LINE & GATES-MIDWAY #1 500 L1/L-1 <95% <95% <95% <95% <95% <95% <95% <95% 111.91% <95% <95%
LOSBANOS-MIDWAY #1 500KV LINE & GATES-MIDWAY #1 500KV L1/L-1 <95% <95% <95% <95% <95% <95% <95% <95% 113.36% <95% <95%
GATES #11 & #12 500/230KV BANK L1/L-1 <95% <95% <95% <95% <95% <95% <95% <95% 132.82% <95% <95%
" " 1L o o o 5 o o o o o o
MOSSLNSW 230.0 - LASAGUILASS 230.0 - 2 TESLA-LOSBANOS #1 500KV LINE & MOSSLAND-LOSBANOS #1 50 L1/L-1 <95% <95% <95% <95% <95% <95% <95% <95% 101.02% <95% <95% || ocal reconfiguration
GATES #11 & #12 500/230KV BANK L1/L-1 <95% <95% <95% <95% <95% <95% <95% <95% 110.22% <95% <95%
VACA-DIX-TESLA #1 500KV LINE L1 <95% <95% <95% <95% <95% <95% <95% <95% <95% <95% 101.29%
VACA-DIX-TESLA #1 500KV LINE & TESLA-LOSBANOS #1 500KV L <95% <95% <95% <95% <95% <95% <95% <95% <95% <95% 101.8%
TULUCAY 230.0 - TLCYVACARCTR 230.0 - 1 VACA-DIX-TESLA #1 500KV LINE & TESLA-LOSBANOS #1 500KV L-1/L-1 <95% <95% <95% <95% <95% <95% <95% <95% <95% <95% 101.8%
VACA-DIX-TESLA #1 500KV LINE & TESLA #2 500/230KV BANK L-1/T-1 <95% <95% <95% <95% <95% <95% <95% <95% <95% <95% 102.33%
VACA-DIX-TESLA #1 500KV LINE & TRACY-TESLA #1 500KV LI L1/L-1 <95% <95% <95% <95% <95% <95% <95% <95% <95% <95% 103.18%
COLLNSVL #1 & #2 500/230KV BANK L-1/L-1 <95% <95% <95% <95% <95% <95% <95% <95% <95% <95% 100.9% . .
Local reactive support for 2035HS scenario.
VACA-DIX-TESLA #1 500KV LINE & VACA-DIX #11 500/230KV L-1/T-1 <95% <95% <95% <95% <95% <95% <95% <95% <95% <95% 101.39%
VACA-DIX-TESLA #1 500KV LINE L1 <95% <95% <95% <95% <95% <95% <95% <95% <95% <95% 105.95%
TLCYVACARCTR 230.0 - VACA-DIX 230.0 - BP VACA-DIX-TESLA #1 500KV LINE & TESLA-LOSBANOS #1 500KV L <95% <95% <95% <95% <95% <95% <95% <95% <95% <95% 106.49%
VACA-DIX-TESLA #1 500KV LINE & TESLA-LOSBANOS #1 500KV L1/L-1 <95% <95% <95% <95% <95% <95% <95% <95% <95% <95% 106.49%
VACA-DIX-TESLA #1 500KV LINE & TESLA #2 500/230KV BANK L-1/T-1 <95% <95% <95% <95% <95% <95% <95% <95% <95% <95% 107.04%
VACA-DIX-TESLA #1 500KV LINE & TRACY-TESLA #1 500KV LI P61 1-16 L1/L-1 <95% <95% <95% <95% <95% <95% <95% <95% <95% <95% 107.94%
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2022-2023 ISO Reliability Assessment - Study Results

Study Area: PG&E Bulk &> Cadlifornia ISO
High/Low Voltages
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios) Project &
" High/Low . . 2024 SP Hea Potential
Substation Contingency (All and Worst P6) Category Category Description 2024 Summer | 2027 Summer | 2032 Summer | 2024 Spring Off- | 2027 Spring Off- | 2032 Spring Off- | 2032 Winter Off- VY | 2024 Spring Off- | 2027 SP High ot
Voltage Renewable & Min Mitigation
Peak Peak Peak Peak Peak Peak Peak Peak COI CEC Forecast i
Gas Gen Solutions
DIABLO 500 KV Normal Conditions PO normal within limits | within limits | _within limits | _within limits_| within limits_| _within limits_| _within limits_| within limits | _within limits | _within limits_|>7> "
Two Statcoms on Gates P6 5-1/5-1 N/A 1.100 within limits | within limits | within limits_| within limits | within limits N/A N/A 1.100 feor tho firct
Two Statcoms on Round Mountain P6 S-1/5-1 within limits | within limits | within limits_| within limits | within limits | within limits_| within limits | within limits | within limits | within limits
GATES 500 kV/ Normal Conditions P6 S-1/s-1 within limits within limits within limits within limits within limits within limits within limits within limits within limits within limits.
GATES 500 kV Two Statcoms on Gates P6 5-1/5-1 N/A within limits | within limits_| within limits_| within limits | within limits_| within limits N/A N/A within limits
GATES 500 kV Two Statcoms on Round Mountain P6 5-1/5-1 within limits | within limits | within limits_| within limits | within limits | within limits_| within limits | within limits | within limits | within limits
MIDWAY 500 kV Normal Conditions P6 S-1/5-1 within limits | within limits | within limits_| within limits | within limits | within limits_| within limits | within limits | within limits | within limits
MIDWAY 500 kV Two Statcoms on Gates P6 S-1/5-1 N/A within limits | within limits_| within limits_| within limits | within limits_| within limits N/A N/A within limits
MIDWAY 500 kV Two Statcoms on Round Mountain P6 S-1/5-1 within limits | within limits | within limits_| within limits | within limits | within limits_| within limits | within limits | within limits | within limits
Round Mountain 500 kV Normal Conditions P6 S-1/5-1 within limits | within limits | within limits_| within limits | within limits | within limits_| within limits | within limits | within limits | within limits
Round Mountain 500 kV Two Statcoms on Gates P6 S-1/5-1 N/A within limits | within limits_| within limits_| within limits | within limits_| within limits N/A N/A within limits
Round Mountain 500 kV Two Statcoms on Round Mountain P6 S-1/5-1 within limits | within limits | within limits_| within limits | within limits | within limits_| within limits | within limits | within limits | within limits
Low voltag.es in the Las Aguilas- |Mosslanding-Los Banos 500 kV & Tesla- »6 L1 |ns.uh‘|c|ent. No Issue No lssue No Issue No Issue No Issue No Issue |n5.uff|c|ent. No lssue No Issue
Moss Landing area Metcalf 500 kv reactive margin reactive margin
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20222023 IS0 Reliability Assessment - Study Results
Study Area: PG&E Bulk

Bia it s
@ California IS0
Voltage Deviation

Vollage PU (Baselne Scenarios) Vollage PU (Sensitily Soenarios)
Project & Potenta Mitigation
Substation ontingency (Alland Worst P Category Category Description
ooy Desep 2023 summer Peak 2026 summer Peak 2031 Summer Peak | 2023 Spring Off-Peak | 2026 Spring Off-Peak | 2031 Spring Off-Peak | 2031 Winter Off- peak | 2023 5" Heawy Renewable ;56 g oy cec porecast| 2023 SPOP HiRenew & Salutions
&Min Gas Gen Min Gas Gen
NONE over 8%
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2022-2023 ISO Reliability Assessment - Study Results

Study Area: PG&E Bulk
Transient Stabili o Y . .
ty & Cadlifornia ISO
Contingency Category Category Description 2024-sOP 2027-HS 2032-HS 2032-SOP 2027-HS-HIiCEC 2024-sOP-COI //
P1_2-0. ROUND MT-RM_DRS #1 500KV LINE P1 L1 no issues no issues Pme,"t'a_' W,ECC/.NERC Pme.""a.l W_Ecc/_NERC no issues no issues Re'evalu,a‘e with 'nfreased pre-contingency var support at
criteria violation criteria violation Monta Vista 230kV in 2032 scenarios
Potential WECC/NERC Re-evaluate with increased pre-contingency var support at
P1_2-1. ROUND MT-RM_DRS #2 500KV LINE P1 L1 no issues no issues o / N/A no issues no issues : . P . gency PP
criteria violation Monta Vista 230kV in 2032 scenarios
P1 2-2. TABLE MTN-VACA-DIX #1 500KV LINE 1 L1 ho issues Pole.nua‘| W.ECC/.NERC Pcte‘ntla.l WECC(NERC Pole.nua‘| W.ECC/.NERC Pcte‘ntla.l WECC(NERC Pole.nua‘| W.ECC/.NERC Re—evalu‘ale with |n€reased pre—cc‘ntlngency var support at
- criteria violation criteria violation criteria violation criteria violation criteria violation Monta Vista 230kV in 2032 scenarios
P1_2-3. TABLE MTN-TESLA #1 500KV LINE p1 1 no issues Pote{'\tla‘l W.ECC/.NERC Poter\tla.l VYECC{NERC Pote{'\tla‘l W.ECC/.NERC Poter\tla.l VYECC{NERC Pote{'\tla‘l W.ECC/.NERC Significant # vol‘tage dlps.ln 203.2-SOP case. Lesser # for 2032
criteria violation criteria violation criteria violation criteria violation criteria violation HS. Area modeling to be investigated
P1_2-4. OLINDA-TRACY #1 500KV LINE P1 L1 no issues no issues Pcte,ntla_l W,ECC/.NERC Pme.n"a.l W_ECC/_NERC no issues no issues !le " .Tes!a 500KV voltage in 2032-50P warrants
criteria violation criteria violation investigation
. . . Voltage dips at Olinda, Tesla, Collinsville & Tracy 500kV
P1_2-5. VACA-DIX-TESLA #1 500KV LINE P1 L-1 no issues no issues Pcte‘ntla.l W,ECC/,NERC Pole.nua‘| W.ECC/.NERC Pcte‘ntla.l W,ECC/,NERC no issues suggests wider area concerns in 2032 SOP. Re-evaluation of
criteria violation criteria violation criteria violation K . .
var equipment settings and re-run required.
P1_2-6. TRACY-TESLA #1 500KV LINE p1 1 ho issues Pote{'\tla‘l W.ECC/.NERC Poter\tla.l VYECC{NERC N/A Poter\tla.l VYECC{NERC o issues Re-evalt{ate with increased pre-contingency var support at
criteria violation criteria violation criteria violation Montavis 230kV.
. . . . Excessive # of voltage dips >30 cycles seen for 2023SOP.
Potential WECC/NERC Potential WECC/NERC Potential WECC/NERC Potential WECC/NERC
P1_2-7. TRACY-LOSBANOS #1 500KV LINE P1 L1 no issues N / L / N / L / no issues Modeling and pre-contingency var settings to be re-
criteria violation criteria violation criteria violation criteria violation
evaluated
P1_2-8. TESLA-METCALF #1 500KV LINE p1 1 ho issues Pote{'\tla‘l W.ECC/.NERC N/A Pote{'\tla‘l W.ECC/.NERC Poter\tla.l VYECC{NERC o issues Significant # of voltage dips for 230kV and lower buses seen
criteria violation criteria violation criteria violation for 203250P.
. . . Excessive # of voltage dips >30 cycles seen for 2023SOP.
Potential WECC/NERC Potential WECC/NERC Potential WECC/NERC
P1_2-9. TESLA-LOSBANOS #1 500KV LINE P1 L1 no issues L / N/A N / B / no issues Modeling and pre-contingency var settings to be re-
criteria violation criteria violation criteria violation
evaluated
P1_2-10, METCALF-MOSSLAND #1 500KV LINE P1 L1 no issues no issues Potential WECC/NERC Potential WECC/NERC no issues no issues Voltage dips seen primarily at 60kv and lower buses for
criteria violation criteria violation 2032S0P and 2032HS cases
P1_2-12. LOSBANOS-GATES #3 500KV LINE P1 L1 no issues no issues Pme,"t'a_' W,ECC/.NERC Pme.""a.l W_Ecc/_NERC no issues no issues Re'evahfa‘e with increased pre-contingency var support at
- criteria violation criteria violation Montavis 230kV.
. . Voltage dips at Tesla 500kV and Collinsville, Pittsburgh and
Potential WECC/NERC Potential WECC/NERC
P1_2-13. LOSBANOS-GATES #1 500KV LINE P1 L1 no issues no issues otential WECC/ otential WECC/ no issues no issues adjacent 230KV buses seen in 203250P. Possible var support
criteria violation criteria violation o
required in Bay Area.
. . Voltage dips at Tesla 500kV and Collinsville, Pittsburgh and
Potential WECC/NERC Potential WECC/NERC
P1_2-14. LOSBANOS-MIDWAY #1 500KV LINE P1 L1 no issues no issues L / N / no issues no issues adjacent 230kV buses seen in 2032SOP. Possible var support
criteria violation criteria violation o
required in Bay Area.
. . . . . Voltage dips at Tesla 500kV and Collinsville, Pittsburgh and
P1_2-15. GATES-DIABLOCNYNSS #1 500KV LINE P1 L1 no issues Potential WECC/NERC Potential WECC/NERC Potential WECC/NERC Potential WECC/NERC Potential WECC/NERC | .. ent 230kV buses seen in 203250P. Possible var support
criteria violation criteria violation criteria violation criteria violation criteria violation I
required in Bay Area.
. . . . . Voltage dips at Tesla 500kV and Collinsville, Pittsburgh and
Potential WECC/NERC Potential WECC/NERC Potential WECC/NERC Potential WECC/NERC Potential WECC/NERC
P1_2-16. GATES-MIDWAY #1 500KV LINE P1 L1 no issues L / L / N / L / N / adjacent 230kV buses seen in 2032SOP. Possible var support
criteria violation criteria violation criteria violation criteria violation criteria violation I
required in Bay Area.
P1_2-17. DIABLOCNYNSS-MIDWAY #2 500KV LINE P1 L1 no issues no issues Potential WECC/NERC Potential WECC/NERC no issues no issues Voltage dip at Tesla 500kV may be acceptable for 20325P
criteria violation criteria violation and 2032HS.
P1_2-18. DIABLOCNYNSS-MIDWAY #3 500KV LINE P1 L1 no issues no issues Pcte,ntla_l W,ECC/.NERC Pme.n"a.l W_ECC/_NERC no issues no issues Voltage dips of concern seen c.nly at 230kV buses and below
- criteria violation criteria violation for 2032SP and 2032HS scenarios
P1_2-19. MIDWAY-VINCENT #1 500KV LINE p1 1 Poter\tla.l VYECC{NERC o issues Poter\tla.l VYECC{NERC Pote{'\tla‘l W.ECC/.NERC ho issues Pote{'\tla‘l W.ECC/.NERC Re-evalu?te with increased pre-contingency var support at
criteria violation criteria violation criteria violation criteria violation Monta Visa, Saratoga, etc at 230kV
Potential WECC/NERC Potential WECC/NERC Potential WECC/NERC
P1_2-20. MIDWAY-VINCENT #2 500KV LINE P1 L1 otential WECC/ otential WECC/ no issues no issues no issues otential WECC/ Variance with P1_2-19 requires investigation
criteria violation criteria violation criteria violation
Potential WECC/NERC Potential WECC/NERC Potential WECC/NERC
P1_2-21. MIDWAY-WIRLWIND #3 500KV LINE P1 L1 o / L / no issues no issues no issues N / Comparable results as P1_2-20
criteria violation criteria violation criteria violation
P1_3-5. VACA-DIX #11 500/230KV TRANSFORMER P1 T1 no issues no issues Potential WECC/NERC Potential WECC/NERC no issues no issues Voltage dips at Vaca Dixon, Collinsville, Tracy, Tesla 500kv
- criteria violation criteria violation noted for 2032S0P
Potential WECC/NERC Potential WECC/NERC Potential WECC/NERC
P1_3-6. VACA-DIX #12 500/230KV TRANSFORMER P1 T1 no issues no issues L / L / o / no issues Comparable results as P1_3-5
criteria violation criteria violation criteria violation
P1_3-8. TESLA D #4 500/230KV TRANSFORMER 1 T1 o issues o issues o issues Pole.nua‘| W.ECC/.NERC Pcte‘ntla.l WECC(NERC o issues Voltage dips at Vaca Dixon, Collinsville, Tracy, Tesla 500kV
- criteria violation criteria violation noted for 2032S0P
Potential WECC/NERC Potential WECC/NERC
P1_3-9. TESLA C #6 500/230KV TRANSFORMER P1 T1 no issues no issues no issues L / L / no issues Comparable results as P1_3-8
criteria violation criteria violation
P1_3-10. METCALF #11 500/230KV TRANSFORMER p1 T o issues Pole.nua‘| W.ECC/.NERC Pcte‘ntla.l WECC(NERC Pole.nua‘| W.ECC/.NERC Pcte‘ntla.l WECC(NERC o issues Voltage dips seen on Table Mtn, Vaca-Dixon, Collinsville,
- criteria violation criteria violation criteria violation criteria violation Tracey 500kV for 2032SOP.
Potential WECC/NERC Potential WECC/NERC Potential WECC/NERC
P1_3-12. METCALF #13 500/230KV TRANSFORMER P1 T1 no issues L / N/A L / o / no issues Comparable results as P1_3-10
criteria violation criteria violation criteria violation
P1_3-14. LOSBANOS #1 500/230KV TRANSFORMER P1 T1 no issues no issues N/A Potential WECC/NERC no issues no issues Voltage dips seen on Table Mtn, Vaca-Dixon, Collinsville,
criteria violation Tracey 500kV for 2032SOP
Potential WECC/NERC Potential WECC/NERC Potential WECC/NERC Potential WECC/NERC M. d additi | d i ti rt in the B
P6_1_1-12. TABLE MTN-TESLA #1 500KV LINE & VACA-DIX-TESLA #1 500K P6 L-1/L1 no issues otential Wt / N/A otential Wt / otential Wi / otential W/ / 2V need additional cynamic reactive support in the 5ay
criteria violation criteria violation criteria violation criteria violation Area
P6_1_1-13. TABLE MTN-TESLA #1 500KV LINE & TRACY-TESLA #1 500KV L 6 L1/ ho issues Pole.nua‘| W.ECC/.NERC N/A N/A Pcte‘ntla.l WECC(NERC Pole.nua‘| W.ECC/.NERC May need additional dynamic reactive support in the Bay
criteria violation criteria violation criteria violation Area
Potential WECC/NERC Potential WECC/NERC Potential WECC/NERC Potential WECC/NERC M. d additi | d i ti rt in the B
P6_1_1-14. TABLE MTN-TESLA #1 500KV LINE & TESLA-METCALF #1 500KV P6 L-1/L1 no issues otentia / N/A otentia / otentia / otentia / 2y need acditional dynamic reactive support in the Bay

criteria violation

criteria violation

criteria violation

criteria violation

Area
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2022-2023 ISO Reliability Assessment - Study Results

Study Area: PG&E Bulk
Transient Stabili o Y . .
ty & Cadlifornia ISO
P6_1_1-15. TABLE MTN-TESLA #1 S00KV LINE & TESLA-LOSBANOS #1 500K P6 L1/t ho issues Pote{'\tla‘l W.ECC/.NERC N/A Pote{'\tla‘l W.ECC/.NERC Poter\tla.l WFCC(NERC Pote{'\tla‘l W.ECC/.NERC May need additional dynamic reactive support in the Bay
criteria violation criteria violation criteria violation criteria violation Area
P6_1_1-16. VACA-DIX-TESLA #1 500KV LINE & TRACY-TESLA #1 S00KV LI 6 L1/ ho issues Pole.nua‘| W.ECC/.NERC N/A Pole.nua‘| W.ECC/.NERC Pcte‘ntla.l WECC(NERC o issues May need additional dynamic reactive support in the Bay
criteria violation criteria violation criteria violation Area
P6_1_1-17. VACA-DIX-TESLA #1 500KV LINE & TESLA-METCALF #1 500KV P6 Ve no issues Potential WECC/NERC N/A Potential WECG/NERC | - Potential WECC/NERC no issues May need additional dynamic reactive support in the Bay
criteria violation criteria violation criteria violation Area
P6_1_1-18. VACA-DIX-TESLA #1 500KV LINE & TESLA-LOSBANOS #1 500KV 6 L1/ no issues Pole.nua‘| W.ECC/.NERC N/A Pole.nua‘| W.ECC/.NERC Pcte‘ntla.l WECC(NERC o issues May need additional dynamic reactive support in the Bay
criteria violation criteria violation criteria violation Area
Potential WECC/NERC Potential WECC/NERC M. d additi | d i ti rt in the B
P6_1_1-19. TRACY-TESLA #1 500KV LINE & TESLA-METCALF #1 500KV LIN P6 L1/t no issues otential WECC/ N/A N/A otential WECC/ no issues ay need additional dynamic reactive support in the Bay
criteria violation criteria violation Area
P6_1_1-20. TRACY-TESLA #1 500KV LINE & TESLA-LOSBANOS #1 500KV LI P6 L-1/L1 no issues Potential WECC/NERC N/A N/A Potential WECC/NERC no issues May need additional dynamic reactive support in the Bay
criteria violation criteria violation Area
P6_1_1-21. TESLA-METCALF #1 500KV LINE & TESLA-LOSBANOS #1 500KV P6 L1/t no issues Potential WECC/NERC N/A Potential WECC/NERC Potential WECC/NERC no issues May need additional dynamic reactive support i the Bay
criteria violation criteria violation criteria violation Area
P6_1_1-74. OLINDA-TRACY #1 500KV LINE & TRACY-LOSBANOS #1 500KV L P6 L-1/L1 no issues Potential WECC/NERC N/A Potential WECC/NERC Potential WECC/NERC no issues May need additional dynamic reactive support in the Bay
criteria violation criteria violation criteria violation Area
P6_1_1-75. TRACY-TESLA #1 500KV LINE & TRACY-LOSBANOS #1 500KV LI P6 L1/t no issues Potential WECC/NERC Potential WECC/NERC N/A Potential WECC/NERC no issues May need additional dynamic reactive support in the Bay
criteria violation criteria violation criteria violation Area
P6_1_2-8. TABLE MTN-TESLA #1 500KV LINE & TESLA #2 500/230KV BAN 6 L1/T1 ho issues Pole.nua‘| W.ECC/.NERC Pcte‘ntla.l WECC(NERC N/A Pcte‘ntla.l WECC(NERC Pole.nua‘| W.ECC/.NERC May need additional dynamic reactive support in the Bay
criteria violation criteria violation criteria violation criteria violation Area
Potential WECC/NERC Potential WECC/NERC M. d additi | d i ti rt in the B
P6_1_2-9. VACA-DIX-TESLA #1 500KV LINE & TESLA #2 500/230KV BANK P6 L1/T1 no issues otential WECC/ N/A N/A otential WECC/ no issues 2y need additional dynamic reactive support in the Bay
criteria violation criteria violation Area
P6_1_2-11. TESLA-METCALF #1 500KV LINE & TESLA #2 500/230KV BANK 6 L1/T1 ho issues Pole.nua‘| W.ECC/.NERC Pcte‘ntla.l WECC(NERC N/A Pcte‘ntla.l WECC(NERC o issues May need additional dynamic reactive support in the Bay
criteria violation criteria violation criteria violation Area
P6_1_2-12. TESLA-LOSBANOS #1 500KV LINE & TESLA #2 500/230KV BANK P6 L1/T1 ho issues Pote{'\tla‘l W.ECC/.NERC Poter\tla.l VYECC{NERC Pote{'\tla‘l W.ECC/.NERC Poter\tla.l VYECC{NERC o issues May need additional dynamic reactive support in the Bay
criteria violation criteria violation criteria violation criteria violation Area
P6_1_2-15. TESLA-METCALF #1 500KV LINE & METCALF #11 500/230KV BA P6 L-1/T-1 no issues no issues Potential WECC/NERC Potential WECC/NERC no issues no issues May need additional dynamic reactive support in the Bay
criteria violation criteria violation Area
Potential WECC/NERC Potential WECC/NERC Potential WECC/NERC M. d additi I d i ti rt in the B
P6_1_2-39. OLINDA-TRACY #1 500KV LINE & TRACY #1 500/230KV BANK P6 L1/T1 no issues otential WECC/ N/A otential WECC/ otentlal WECC/ no issues 2y need additional dynamic reactive support in the Bay
criteria violation criteria violation criteria violation Area
P6_1_2-40. TRACY-TESLA #1 500KV LINE & TRACY #1 500/230KV BANK 6 L1/T1 ho issues Pole.nua‘| W.ECC/.NERC Pcte‘ntla.l WECC(NERC N/A Pcte‘ntla.l WECC(NERC o issues May need additional dynamic reactive support in the Bay
criteria violation criteria violation criteria violation Area
Potential WECC/NERC Potential WECC/NERC Potential WECC/NERC M. d additi I d i ti rt in the B
P6_1_2-41. TRACY-LOSBANOS #1 500KV LINE & TRACY #1 500/230KV BANK P6 L1/T1 no issues otential WECC/ otentlal WECC/ N/A otential WECC/ no issues 2y need additional dynamic reactive support in the Bay
criteria violation criteria violation criteria violation Area
Potential WECC/NERC
P6_1_2-42. ROUND MT-RM_DRS #1 500KV LINE & RM_DRS #1 500/230KV BA P6 L-1/T-1 no issues no issues D:'irlefia viclal/ion N/A no issues no issues Review of 2032 base case and var support requirements
Potential WECC/NERC
P6_1_2-43. ROUND MT-RM_DRS #2 500KV LINE & RM_DRS #1 500/230KV BA P6 L-1/T-1 no issues no issues criteria violat/ion N/A no issues no issues Review of 2032 base case and var support requirements
Potential WECC/NERC
P6_1_2-44. TABLE MTN-RM_DRS #1 500KV LINE & RM_DRS #1 500/230KV B P6 L-1/T-1 no issues no issues D:'irlefia viclal/ion N/A no issues no issues Review of 2032 base case and var support requirements
Potential WECC/NERC
P6_1_2-45. TABLE MTN-RM_DRS #2 500KV LINE & RM_DRS #1 500/230KV B P6 L-1/T-1 no issues no issues criteria violat/ion N/A no issues no issues Review of 2032 base case and var support requirements
P6_2_2-0. TESLA #2 & #4 500/230KV BANK P6 T-1/T-1 no issues no issues no issues N/A Potential WECC/NERC no issues May need additional dynamic reactive support in the Bay
criteria violation Area
Potential WECC/NERC Potential WECC/NERC Potential WECC/NERC M. d additi | d i ti rt in the B
P6_2_2-5. TRACY #1 & #2 500/230KV BANK P6 T-1/T-1 no issues otential WECC/ otentlal WECC/ N/A otential WECC/ no issues ay need additional dynamic reactive support in the Bay
criteria violation criteria violation criteria violation Area
. . Potential WECC/NERC . . . .
P6_2_2-10. ROUND MOUNTAIN 500/230KV & TABLE MOUNTAIN 500/230KV P6 T-1/T-1 no issues no issues criteria violation N/A no issues no issues Review of 2032 base case and var support requirements
Potential WECC/NERC Potential WECC/NERC
P6_2_2-11. TABLE MOUNTAIN 500/230KV & VACA DIXON 500/230KV P6 T-1YT-1 no issues no issues o / N/A o / no issues Review of 2032 base case and var support requirements
criteria violation criteria violation
Potential WECC/NERC Potential WECC/NERC
P6_2_2-12. TABLE MOUNTAIN 500/230KV & TESLA 500/230KV P6 T-1/T-1 no issues no issues © e‘n |a. . / N/A © e‘n |a. : / no issues Review of 2032 base case and var support requirements
criteria violation criteria violation
Potential WECC/NERC Potential WECC/NERC
P6_2_2-13. VACA DIXON 500/230KV & TESLA 500/230KV P6 T-1/T-1 no issues no issues o / N/A o / no issues Review of 2032 base case and var support requirements
criteria violation criteria violation
Potential WECC/NERC
P6_2_2-19. METCALF 500/230KV & MOSS LANDING 500/230KV P6 T-1/T-1 no issues no issues O Vicla‘/ion N/A no issues no issues Review of 2032 base case and var support requirements
Potential WECC/NERC
P6_2_2-20. MOSS LANDING 500/230KV & LOS BANOS 500/230KV P6 T-1/T-1 no issues no issues criteria violat/ion N/A no issues no issues Review of 2032 base case and var support requirements
Potential WECC/NERC
P6_2_2-21.LOS BANOS 500/230KV & GATES 500/230KV P6 T/T1 no issues no issues e Vicla‘/ion N/A no issues no issues Review of 2032 base case and var support requirements
Potential WECC/NERC
P6_2_2-22.1L0S BANOS 500/230KV & MIDWAY 11 500/230KV P6 T-1/T-1 no issues no issues / N/A no issues no issues Review of 2032 base case and var support requirements

criteria violation
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2022-2023 ISO Reliability Assessment - Study Results

Study Area: PG&E Bulk »
‘4 2 . .
Single Contingency Load Drop L4 CGlIl:OI‘nICI lso
Amount of Load Drop (MW)
C 2024 SP 2032 SP with
. ategory X . X X . X . " Mg "
Worst Contingency Category Description 2024 Summer | 2027 Summer | 2032 Summer | 2024 Winter | 2027 Winter | 2032 Winter | 2024 Spring | 2027 Spring | 2032 Spring | 2027 SP High Heavy 2024 OP Additional Potential Mitigation Solutions
Peak Peak Peak Peak Peak Peak Off-Peak Off-Peak Off-Peak | CEC Forecast | Renewable & |  Sensitivity Transportation
Min Gas Gen Electrification

No single contingency resulted in total load drop of more than 250 MW

California ISO/10P

October 31, 2022
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2022-2023 ISO Reliability Assessment - Study Results

Study Area:

PG&E Bulk

Single Source Substation with more than 100 MW Load

& California ISO

Substation

Load Served (MW)
2024 SP 2032 SP with
2024 Summer | 2027 Summer | 2032 Summer | 2024 Winter | 2027 Winter | 2032 Winter | 2024 Spring | 2027 Spring | 2032 Spring | 2027 SP High Heavy 2024 OP Additional
Peak Peak Peak Peak Peak Peak Off-Peak Off-Peak Off-Peak | CEC Forecast | Renewable & | Sensitivity | Transportation
Min Gas Gen Electrification

Potential Mitigation Solutions

No single source substation with more than 100 MW

California ISO/IOP

October 31, 2022
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2022-2023 1SO Reliability Assessment - Study Results

Study Area:
Thermal Overloads

PG&E Humboldt

Page 1

&> Cadlifornia ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

2024 SP
Overloaded Facility Contingency (All and Worst P6) Category | Category Description 2024 2027 2032 2_024 2_027 2924 2927 2932 Heavy 2024 OP 2_027 sp Project & Potential Mitigation Solutions
Summer | Summer | Summer |Spring Off-|Spring Off-| Winter Winter Winter | Renewable Sensitvit High CEC | 2035 ATE
Peak Peak Peak Peak Peak Peak Peak Peak & Min Gas Y Forecast
Gen
Bridgeville - Garberville 60 kV Li
“;s:‘\’/'LLeE_FR;L'TfQJ"T)E M€ 1p1-2:A1:5:_KEKAWAKA-GRBRVLLE-LYTNVLLE 60KV [0] Pl N-1 86 93 134 52 56 7 74 86 83 51 94 145 |Garberville Area Reinforcement
Bridgeville - Garberville 60 kV Li
(F;ASECLLEE_FR;L'T&;‘J"T)E "€ |p1-2:A1:5;_KEKAWAKA-GRBRVLLE-LYTNVLLE 60KV [0] P1 N-1 63 76 108 44 49 54 60 68 67 44 76 145  |Garberville Area Reinforcement
Bridgeville - Garberville 60 kV Li
(F;ASECLLEE_FR;L'T&;‘J"T)E M€ 1p1-2:A1:5:_KEKAWAKA-GRBRVLLE-LYTNVLLE 60KV [0] Pl N-1 57 7 101 ) 47 52 57 65 64 a2 7 145 |Garberville Area Reinforcement
Bridgeville - Garberville 60 kV Line | KEKAWAKA-GRBRVLLE-LYTNVLLE 60KV [0] & FAIRHAVN } .
P3 G-1/N-1 <100 <100 103 <100 | <100 | <100 | <100 | <100 <100 <100 <100 N/A  |continue t t
(BRDGVLLE-FRUTLDIT) 13.80KV GEN UNIT 1 / / ontinue to monitor
bridgevile - Garbervile 60 kV Ling |7 2/A1:3: BRIDGEVILLE-COTTONWOOD 115KV [1110] & P1-
AL2: g P6 -1 83 83 70 140 150 123 107 105 106 141 82 N/A ion Re-di
(BROGVLLE FRUTLDIT) 2:A1:2:_HUMBOLDT-TRINITY 115KV [1820] MOAS OPENED N-1-1 / Generation Re-dispatch
ON TRINITY_JESSTAP
Bridgeville-Cottonwood 115k |HUMBOLDT-TRINITY 115KV [1820] MOAS OPENED ON ) )
P3 -1/N- <100 <100 104 <100 | <100 | <100 | <100 | <100 <100 <100 <100 N/A
Line TRINITY_JESSTAP & HMBOBAYPPB 13.80KV GEN UNIT 7 G-1/N-1 / Continue to monitor
oridecville Cottonwood 115 ky _|P12AL4:_HUMBOLDT BAY-HUMBOLDT #L 115KV [1800] &
Lineg P1-2:A1:2:_HUMBOLDT-TRINITY 115KV [1820] MOAS P6 N-1-1 72 75 106 10 13 28 37 38 38 14 76 N/A  |continue to monitor
OPENED ON TRINITY_JESSTAP
Garberville-Kekawaka 60 kV Line P1-2:A1:24:_BRIDGEVILLE-GARBERVILLE 60KV [6220] MOAS P1 N-1 107 110 101 53 47 76 79 76 109 52 110 106 Garberville Area Reinforcement
OPENED ON BRDGVLLE_FRUTLDIT
) ~ |BRIDGEVILLE-GARBERVILLE 60KV [6220] MOAS OPENED ON ) )
- P3 -1/N- <100 111 101 <100 | <100 | <100 | <100 | <100 <100 <100 112.58 N/A
Garberville-Kekawaka 60 kV Line BRDGVLLE_FRUTLDJT & FAIRHAVN 13.80KV GEN UNIT 1 G-1/N-1 /) Garberville Area Reinforcement
} | BRIDGEVILLE-GARBERVILLE 60KV [6220] MOAS OPENED ON ; .
- P3 -1/N- <100 112 101 <100 | <100 | <100 | <100 | <100 <100 <100 110.47 N/A
Garberville-Kekawaka 60 kV Line BRDGVLLE_FRUTLDIT & HMBOBAYPPB 13.80KV GEN UNIT G-1/N-1 / Garberville Area Reinforcement
P5-5C:AL1:2:_BRIDGEVILLE 115-60KV BATT(FAILURE OF NON- Non-Redundent
Garbervile-Kekawaka 60V Line | ot o ( PS5 b(::te:y :SP:I; 107 110 101 53 48 76 79 76 108 53 111 106 |Install redundant battery supply
P1-2:A1:2:_HUMBOLDT-TRINITY 115KV [1820] MOAS
GRBRVLLE-KEKAWAKAICT 60KV |OPENED ON TRINITY_JESSTAP & P1-2:A1:3:_BRIDGEVILLE- P6 N-1-1 20 2 NConv 88 88 44 29 25 21 89 24 N/A  |Garberville Area Reinforcement
COTTONWOOD 115KV [1110]
[‘i::‘b"'dt Bay - Rio Dell Jt 60KV |51 5013, BRDGVLLE 115/60KV T8 1 P1 N-1 88 9% 103 86 74 68 68 75 83 91 9 125  |Garberville Area Reinforcement
[‘i::‘b"'dt Bay - Rio Dell Jct 60KV | 5. 71.18: BRDGVLLE 115KV - RING R3 & R2 P2 Bus/Breaker 81 87 111 9 86 72 70 77 86 98 87 127  |Garberville Area Reinforcement
[‘i::‘b"'dt Bay - Rio Dell Jct 60KV | ) 5. 71.19: BRDGVLLE 115KV - RING R1 & R2 P2 Bus/Breaker 81 87 110 9 86 72 70 77 86 98 87 127  |Garberville Area Reinforcement
[‘i::‘b"'dt Bay - Rio Dell Jct 60KV | ) 5. 71.20; BRDGVLLE 115KV - RING R1 & R3 P2 Bus/Breaker 81 87 110 9 86 72 70 77 86 98 87 127  |Garberville Area Reinforcement
[‘,umbOIdt Bay - Rio Dell et 60 kv ?RDGVLLE 115/60KVTB 1 & PAC.LUMB 13.80KkV GEN UNIT P3 G-1/N-1 <100 98 129 <100 | <100 | <100 | <100 | <100 <100 <100 99 N/A | Garberville Area Reinforcement
ne
[‘,umbOIdt Bay - Rio Dell et 60 kv ?RDGVLLE 115/60KVTB 1 & PAC.LUMB 13.80KV GEN UNIT P3 G-1/N-1 <100 88 108 <100 | <100 | <100 | <100 | <100 <100 <100 89 N/A | Garberville Area Reinforcement
ne
Humboldt Bay - Rio Dell Jct 60 kV [P1-2:A1:3: BRIDGEVILLE-COTTONWOOD 115KV [1110] & P1-[ N1 a1 o7 110 o a6 a6 o o3 a6 o o7 /A |Garberville Area Reinforcerment
Line 2:A1:1;_HUMBOLDT-BRIDGEVILLE 115KV [1810]
] P1-2:A1:1:_HUMBOLDT-BRIDGEVILLE 115KV [1810] & P1-
Humboldt Bay - Rio Dell Jct 60 kv ~
Li:'e" olct Bay - Rio Dell id 2:A1:2:_HUMBOLDT-TRINITY 115KV [1820] MOAS OPENED P6 N-1-1 20 28 32 145 158 110 9% 102 99 143 20 N/A | Generation Re-dispatch
ON TRINITY_JESSTAP
- ) P1-2:A1:4:_HUMBOLDT BAY-HUMBOLDT #1 115KV [1800] & .
- - P6 -1 NC 143 133 18 24 40 56 57 59 21 144 N/A
Humboldt-Trinity 115 kV Line P1-2:A1:3_BRIDGEVILLE-COTTONWOOD 115KV [1110] N-1-1 onv / Existing RAS
P1-2:A1:2:_HUMBOLDT-TRINITY 115KV [1820] MOAS
KEKAWAKAICT-LYTNVLLE 60 kV | OPENED ON TRINITY_JESSTAP & P1-2:A1:3:_BRIDGEVILLE- P6 N-1-1 21 2 NConv 83 83 43 28 25 20 89 25 N/A  |Garberville Area Reinforcement
COTTONWOOD 115KV [1110]
} —|P1-2:A1:24:_BRIDGEVILLE-GARBERVILLE 60KV [6220] MOAS ; .
- —~ P1 - 108 110 101 54 49 89 89 86 109 54 109 106
Kekawaka-Laytonville 60 kV Line OPENED ON BRDGVLLE_FRUTLDJT N-1 Garberville Area Reinforcement
)  |BRIDGEVILLE-GARBERVILLE 60KV [6220] MOAS OPENED ON ) :
- P3 -1/N- <100 111 101 <100 | <100 | <100 | <100 | <100 <100 <100 110 N/A
Kekawaka-Laytonville 60 kV Line BRDGVLLE_FRUTLDIT & FAIRHAVN 13.80KV GEN UNIT 1 G-1/N-1 / Garberville Area Reinforcement

California ISO/IOP
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2022-2023 1SO Reliability Assessment - Study Results

Study Area:
Thermal Overloads

PG&E Humboldt

Page 2

&> Cadlifornia ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

2024 SP
Overloaded Facility Contingency (All and Worst P6) Category | Category Description 2024 2027 2032 2_024 2_027 2924 2927 2932 Heavy 2024 OP 2_027 SP Project & Potential Mitigation Solutions
Summer | Summer | Summer |Spring Off-|Spring Off-| Winter Winter Winter | Renewable Sensitvit High CEC | 2035 ATE
Peak Peak Peak Peak Peak Peak Peak Peak & Min Gas Y| Forecast
Gen
BRIDGEVILLE-GARBERVILLE 60KV [6220] MOAS OPENED ON
Kekawaka-Laytonville 60 kV Line  [BRDGVLLE_FRUTLDJT & HMBOBAYPPB 13.80KV GEN UNIT P3 G-1/N-1 <100 109 102 <100 <100 <100 <100 <100 <100 <100 111 N/A Garberville Area Reinforcement
4
BRIDGEVILLE-GARBERVILLE 60KV [6220] MOAS OPENED ON
Kekawaka-Laytonville 60 kV Line  (BRDGVLLE_FRUTLDJT & HMBOBAYPPB 13.80KV GEN UNIT P3 G-1/N-1 <100 110 101 <100 <100 <100 <100 <100 <100 <100 111 N/A Garberville Area Reinforcement
4
P5-5C:A1:2:_BRIDGEVILLE 115-60KV BATT(FAILURE OF NON- Non-Redundent
Kekawaka-Laytonville 60KV Line | /ot ( PS5 b(::te:y :SP:I; 108 110 101 54 50 89 89 86 109 54 111 106 |Install redundant battery supply
Newburg-Rio Dell Tap 60 kV Line  [P2-2:A1:1:_HUMBOLDT 115KV SECTION MA P2 Bus/Breaker 126 128 112 87 86 29 17 7 9 84 129 122 Garberville Area Reinforcement
P2-3:A1:1:_HUMBOLDT - MA 115KV & HUMBOLDT-TRINITY
Newburg-Rio Dell Tap 60 kV Line LINE - P2 Bus/Breaker NConv NConv 121 92 95 29 16 10 7 89 NConv 129 Garberville Area Reinforcement
Newburg-Rio Dell Tap 60 kV Line |P2-3:A1:18:_BRDGVLLE 115KV - RING R3 & R2 P2 Bus/Breaker 81 86 78 97 82 71 68 69 91 102 84 N/A Sensitivity only
Newburg-Rio Dell Tap 60 kV Line [P2-3:A1:19:_BRDGVLLE 115KV - RING R1 & R2 P2 Bus/Breaker 81 86 78 97 82 71 68 69 91 102 84 N/A Sensitivity only
P2-3:A1:2:_HUMBOLDT - MA 115KV & HUMBOLDT BAY-
-Ri i - P2 126 128 112 87 86 29 17 7 9 84 129 122 i i
Newburg-Rio Dell Tap 60 kV Line HUMBOLDT #1 LINE Bus/Breaker Garberville Area Reinforcement
Newburg-Rio Dell Tap 60 kV Line |P2-3:A1:20:_BRDGVLLE 115KV - RING R1 & R3 P2 Bus/Breaker 81 86 78 97 82 71 68 69 91 102 84 N/A Sensitivity only
BRDGVLLE 115/60KV TB 1 & PAC.LUMB 13.80KV GEN UNIT
Newburg-Rio Dell Tap 60 kV Line / P3 G-1/N-1 <100 100 103 <100 <100 <100 <100 <100 <100 <100 100 N/A Garberville Area Reinforcement
P5-5:A1:1:_HUMBOLDT 115 KV BUS (FAILURE OF NON- Non-Redundent
Newburg-Rio Dell Tap 60 kv Line. |20l Pl ( PS5 on Reela“; en 126 128 112 87 86 29 17 7 9 84 129 122 |install redundant relay
P5-5C:A1:1:_HUMBOLDT 115KV BATT(FAILURE OF NON- Non-Redundent
Newburg-Rio Dell Tap 60 kV Li - PS5 NConv NConv 121 92 95 29 16 10 7 89 NConv 129 Install redundant batt |
ewburg-Rio Dell Tap ine | EDUNDENT BATT) battery supply nstall redundant battery supply
P1-2:A1:2:_HUMBOLDT-TRINITY 115KV [1820] MOAS
Newburg-Rio Dell Tap 60 kV Line  [OPENED ON TRINITY_JESSTAP & P1-2:A1:1:_HUMBOLDT- P6 N-1-1 17 19 54 164 179 123 102 105 109 160 19 N/A Generation Re-dispatch
BRIDGEVILLE 115KV [1810]
Rio Dell it - Bridgeville 60kV Line |, 1.1 L1iMBOLDT 115KV SECTION MA P2 Bus/Breaker 133 136 112 69 73 23 13 13 2 67 134 128 |Garberville Area Reinforcement
(CARLOTTA-PCLUMBER)
Rio Dell ict - Bridgeville 60 kV Line |, 1.1 11 \BOLDT 115KV SECTION MA P2 Bus/Breaker 139 146 124 65 69 20 8 17 4 63 146 128 |Garberville Area Reinforcement
(CARLOTTA-PCLUMBER)
Rio Dell it - Bridgeville 60kV Line |, 1.1 11i\MBOLDT 115KV SECTION MA P2 Bus/Breaker 139 145 124 65 68 20 8 12 5 62 146 128 |Garberville Area Reinforcement
(CARLOTTA-PCLUMBER)
Rio Dell ct - Bridgeville 60 kV Line |P2-3:A1:1: HUMBOLDT - MA 115KV & HUMBOLDT-TRINITY P2 Bus/Breaker NConv NConv 117 74 82 23 12 16 2 71 NConv 132 Garberville Area Reinforcement
(CARLOTTA-PCLUMBER) LINE
Rio Dell it - Bridgeville 60 kV Line |P2-3:A1:1: HUMBOLDT - MA 115KV & HUMBOLDT-TRINITY P2 Bus/Breaker NConv NConv 128 70 77 20 7 12 7 67 NConv 132 Garberville Area Reinforcement
(CARLOTTA-PCLUMBER) LINE
Rio Dell it - Bridgeville 60 kV Line |P2-3:A1:1: HUMBOLDT - MA 115KV & HUMBOLDT-TRINITY P2 Bus/Breaker NConv NConv 128 70 76 20 7 12 7 67 NConv 132 Garberville Area Reinforcement
(CARLOTTA-PCLUMBER) LINE
Rio Dell ct - Bridgeville 60 kV Line |P2-3:A1:2: HUMBOLDT - MA 115KV & HUMBOLDT BAY- P2 Bus/Breaker 133 136 112 69 73 23 13 13 2 67 134 128 |Garberville Area Reinforcement
(CARLOTTA-PCLUMBER) HUMBOLDT #1 LINE
Rio Dell ct - Bridgeville 60 kV Line |P2-3:A1:2: HUMBOLDT - MA 115KV & HUMBOLDT BAY- P2 Bus/Breaker 139 146 124 65 69 20 8 17 4 63 146 128 |Garberville Area Reinforcement
(CARLOTTA-PCLUMBER) HUMBOLDT #1 LINE
Rio Dell it - Bridgeville 60 kV Line |P2-3:A1:2: HUMBOLDT - MA 115KV & HUMBOLDT BAY- P2 Bus/Breaker 139 145 124 65 68 20 8 12 5 62 146 128 |Garberville Area Reinforcement
(CARLOTTA-PCLUMBER) HUMBOLDT #1 LINE
Rio Dell Jct - Bridgeville 60 kV Line [P5-5:A1:1:_HUMBOLDT 115 KV BUS (FAILURE OF NON- Ps5 Non-Redundent 133 136 112 69 73 23 13 13 2 67 134 128 Install redundant relay
(CARLOTTA-PCLUMBER) REDUNDENT RELAY) Relay
Rio Dell Jct - Bridgeville 60 kV Line [P5-5:A1:1:_HUMBOLDT 115 KV BUS (FAILURE OF NON- Ps5 Non-Redundent 139 146 124 65 69 2 g 17 2 63 146 128 Install redundant relay
(CARLOTTA-PCLUMBER) REDUNDENT RELAY) Relay
Rio Dell Jct - Bridgeville 60 kV Line [P5-5:A1:1:_HUMBOLDT 115 KV BUS (FAILURE OF NON- Ps5 Non-Redundent 139 145 124 65 68 2 g 1 5 62 146 128 Install redundant relay
(CARLOTTA-PCLUMBER) REDUNDENT RELAY) Relay
Rio Dell Jct - Bridgeville 60 kV Line [P5-5C:Al:1:_HUMBOLDT 115KV BATT(FAILURE OF NON- Ps5 Non-Redundent NConv NConv 117 74 22 23 1 16 2 71 NConv 132 Install redundant battery supply
(CARLOTTA-PCLUMBER) REDUNDENT BATT) battery supply
Rio Dell Jct - Bridgeville 60 kV Line [P5-5C:Al:1:_HUMBOLDT 115KV BATT(FAILURE OF NON- Ps5 Non-Redundent NConv NConv 128 70 77 2 7 1 7 67 NConv 132 Install redundant battery supply
(CARLOTTA-PCLUMBER) REDUNDENT BATT) battery supply
Rio Dell Jct - Bridgeville 60 kV Line [P5-5C:Al:1:_HUMBOLDT 115KV BATT(FAILURE OF NON- Ps5 Non-Redundent NConv NConv 128 70 76 2 7 1 7 67 NConv 132 Install redundant battery supply
(CARLOTTA-PCLUMBER) REDUNDENT BATT) battery supply

California ISO/IOP

October 31, 2022

Page 2 of 30



2022-2023 1SO Reliability Assessment - Study Results

Study Area:
Thermal Overloads

PG&E Humboldt

Page 3

&> Cadlifornia ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

2024 SP
Overloaded Facility Contingency (All and Worst P6) Category | Category Description 2024 2027 2032 2_024 2_027 2924 2927 2932 Heavy 2024 OP 2_027 SP Project & Potential Mitigation Solutions
Summer | Summer | Summer |Spring Off-|Spring Off-| Winter Winter Winter | Renewable Sensitvit High CEC | 2035 ATE
Peak Peak Peak Peak Peak Peak Peak Peak & Min Gas Y Forecast
Gen
Rio Dell Jct - Bridgeville 60 KV Line P1-2:A1:1:_HUMBOLDT-BRIDGEVILLE 115KV [1810] & P1-
(CARLOTTA-PCLUMBER] 2:A1:2;:_HUMBOLDT-TRINITY 115KV [1820] MOAS OPENED P6 N-1-1 26 23 89 134 151 106 86 83 88 131 34 N/A  |Generation Re-dispatch
ON TRINITY_JESSTAP
Rio Dell Tap 60 kV Line(SCOTIATP- (P1-2:A1:4:_HUMBOLDT BAY-HUMBOLDT #1 115KV [1800] & . .
P6 -1- 38 105 63 35 23 21 17 34 16 36 105 N/A -
RIODLLTP) P1-2:A1:3;_BRIDGEVILLE-COTTONWOOD 115KV [1110] N-1-1 / Generation Re-dispatch
Trinity-Maple Creek 60 kV Line [P2-2:A1:1:_HUMBOLDT 115KV SECTION MA P2 Bus/Breaker 99 102 98 29 36 2 8 27 21 25 103 105 Generation Re-dispatch
Trinity-Maple Creek 60 kV Line [P2-2:A1:1:_HUMBOLDT 115KV SECTION MA P2 Bus/Breaker 99 103 98 29 36 3 8 27 21 26 102 105 Generation Re-dispatch
Trinity-Maple Creek 60 kv Line |2 >:A%:2:_ HUMBOLDT - MA 115KV & HUMBOLDT BAY- P2 Bus/Breaker 99 102 98 29 36 2 8 27 21 25 103 105  |Generation Re-dispatch
HUMBOLDT #1 LINE
Trinity-Maple Creek 60 kv Line |2 >:A%:2:_ HUMBOLDT - MA 115KV & HUMBOLDT BAY- P2 Bus/Breaker 99 103 98 29 36 3 8 27 21 26 102 105  |Generation Re-dispatch
HUMBOLDT #1 LINE
Trinity-Maple Creek 60 kv Line | >->+A1:1:_HUMBOLDT 115 KV BUS (FAILURE OF NON- PS5 Non-Redundent 99 102 98 29 36 2 8 27 21 25 103 105  |install redundant relay
REDUNDENT RELAY) Relay
Trinity-Maple Creek 60 kv Line |22+~ 1:1:_-HUMBOLDT 115 KV BUS (FAILURE OF NON- PS5 Non-Redundent 99 103 98 29 36 3 8 27 21 26 102 105  [install redundant relay
REDUNDENT RELAY) Relay
P1-2:A1:2:_HUMBOLDT-TRINITY 115KV [1820] MOAS
Trinity-Maple Creek 60 kV Line OPENED ON TRINITY_JESSTAP & P1-2:A1:3:_BRIDGEVILLE- P6 N-1-1 28 28 NConv 71 89 37 20 18 16 64 31 N/A Continue to monitor
COTTONWOOD 115KV [1110]
Humboldt - Eureka 60 kV Line 114 Continue to monitor
(HUMBOLDT-HARRIS) P7-1:A1:2:_HUMBOLDT BAY & HUMBOLDT BAY LINES P7 DTCL <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
Humboldt - Eureka 60 kV Line 114 Continue to monitor
(HUMBOLDT-HARRIS) P7-1:A1:2:_HUMBOLDT BAY & HUMBOLDT BAY LINES P7 DTCL <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
Humboldt Bay - Humboldt No.1 60 kV 106 Continue to monitor
Line (HUMBOLDT-HMBLT JT) P7-1:A1:2:_HUMBOLDT BAY & HUMBOLDT BAY LINES P7 DTCL <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
Humboldt-Trinity 115 KV Line P7-1:A1:2:_HUMBOLDT BAY & HUMBOLDT BAY LINES P7 DTCL <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 102 |Continue to monitor
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2022-2023 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Coast/Los Padres
) N s »
High/Low Voltages ‘ 9 CO Irornia |SO
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
Substation Contingency (All and Worst P6) | Category Category Description 2024 2027 2032 2024 Spring | 2027 Spring | 2024 Winter 2927 2032|2024 SP Heavy 2024 OP 2027 SP High Project & Potential Mitigation Solutions
High/Low Voltage Summer | Summer | Summer OffPeak | Off-Peak Peak Winter Winter | Renewable & Sensitivit CEC Forecast 2035 ATE
Peak Peak Peak Peak Peak Min Gas Gen ¥
Systs djustment: It rt if
HUMBOLDT 115 kv Base Case PO Normal High 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 1.07 0.97 0.97 NA VS j";a Justments or voltage support
neede
. System adjustments or voltage support if
LOW GAP1 115 kV Base Case PO Normal High 1.01 1.01 0.99 1.00 1.01 1.01 1.00 1.00 1.07 1.00 1.01 NA needed
" System adjustments or voltage support if
BRDGVLLE 115 kV Base Case PO Normal High 1.00 1.00 0.98 1.00 1.00 1.00 0.99 0.99 1.07 1.00 1.00 NA ded
neede
. System adjustments or voltage support if
HMBOBAYPPB 115 kV Base Case PO Normal High 0.99 0.98 0.98 0.99 0.99 0.99 0.99 0.99 1.07 0.99 0.98 NA needed
" System adjustments or voltage support if
LP_FLKBD 60 kV Base Case PO Normal High 1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.05 1.03 1.03 NA ded
neede
JANS CRK 60 KV Base Case PO Normal High 1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.05 1.03 1.03 NA :gj::d’““mems or voltage support if
" System adjustments or voltage support if
ARCTAIT1 60 kV Base Case PO Normal High 1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.05 1.03 1.03 NA ded
neede
ARC_IT2X 60 kV Base Case PO Normal High 1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.05 1.03 1.03 NA :gj::d’““mems or voltage support if
" System adjustments or voltage support if
ARCTA_J2 60 kV Base Case PO Normal High 1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.05 1.03 1.03 NA ded
neede
. System adjustments or voltage support if
HUMBOLDT 60 kV Base Case PO Normal High 1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.06 1.03 1.03 NA needed
HARRIS 60 kV Base Case PO Normal High 1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.05 1.03 1.03 NA Sy“j";ad‘”“mems or voltage support if
neede
. System adjustments or voltage support if
HARRISST 60 kV Base Case PO Normal High 1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.05 1.03 1.03 NA needed
EUREKA 60 kv Base Case PO Normal High 1.03 1.03 1.02 1.03 1.04 1.03 1.03 1.03 1.05 1.03 1.03 NA Sy“j";ad‘”“mems or voltage support if
neede
. System adjustments or voltage support if
EUREKA A 60 kV Base Case PO Normal High 1.03 1.03 1.02 1.03 1.04 1.03 1.03 1.03 1.05 1.03 1.03 NA needed
" System adjustments or voltage support if
HMBLT JT 60 kV Base Case PO Normal High 1.03 1.03 1.03 1.04 1.04 1.03 1.03 1.03 1.05 1.04 1.03 NA ded
neede
. System adjustments or voltage support if
HMBLT BY 60 kV Base Case PO Normal High 1.03 1.03 1.02 1.04 1.04 1.03 1.03 1.03 1.05 1.04 1.02 NA needed
" System adjustments or voltage support if
HMBOBAYPPC 60 kV Base Case PO Normal High 1.03 1.03 1.02 1.04 1.04 1.03 1.03 1.03 1.05 1.04 1.02 NA ded
neede
. System adjustments or voltage support if
HMBOBAYPPA 60 kV Base Case PO Normal High 1.03 1.03 1.02 1.04 1.04 1.03 1.03 1.03 1.05 1.04 1.02 NA needed
" System adjustments or voltage support if
SCOTIATP 60 kV Base Case PO Normal High 1.03 1.03 0.99 1.03 1.03 1.02 1.01 1.01 1.05 1.03 1.03 NA ded
neede
RIO DELL 60 kV Base Case PO Normal High 1.03 1.03 0.99 1.03 1.03 1.02 1.01 1.01 1.05 1.03 1.03 NA :gj::d’““mems or voltage support if
" System adjustments or voltage support if
SWNS FLT 60 kV Base Case PO Normal High 1.00 1.00 0.97 1.00 1.00 0.99 0.99 0.98 1.05 1.00 1.00 NA ded
neede
. System adjustments or voltage support if
SCTIATP2 60 kV Base Case PO Normal High 1.03 1.03 0.99 1.03 1.03 1.02 1.01 1.01 1.05 1.03 1.03 NA needed
" System adjustments or voltage support if
BRDGVLLE 60 kV Base Case PO Normal High 0.99 0.99 0.96 0.99 0.99 0.98 0.98 0.97 1.05 0.99 0.99 NA ded
neede
FRUITLND 60 kV Base Case PO Normal Low 0.97 0.97 0.89 0.98 1.01 0.94 0.94 0.89 1.03 0.97 0.96 0.89 Continue to monitor
FRT SWRD 60 kV Base Case PO Normal Low 0.96 0.96 0.88 0.98 1.02 0.93 0.92 0.89 1.02 0.97 0.96 0.89 Continue to monitor
GRBRVLLE 60 kV Base Case PO Normal Low 0.97 0.97 0.88 0.99 1.03 0.92 0.90 0.88 1.03 0.98 0.97 0.89 Continue to monitor
KEKAWAKA 60 kV Base Case PO Normal Low 0.97 0.97 0.89 0.99 1.03 0.93 0.92 0.90 1.02 0.98 0.97 0.90 Continue to monitor
FRUITLND 60 kV Base Case PO Normal Low 0.97 0.97 0.89 0.98 1.01 0.94 0.94 0.89 1.03 0.97 0.96 0.89 Continue to monitor
FRT SWRD 60 kV Base Case PO Normal Low 0.96 0.96 0.88 0.98 1.02 0.93 0.92 0.89 1.02 0.97 0.96 0.89 Continue to monitor
GRBRVLLE 60 kV Base Case PO Normal Low 0.97 0.97 0.88 0.99 1.03 0.92 0.90 0.88 1.03 0.98 0.97 0.89 Continue to monitor
KEKAWAKA 60 kV Base Case PO Normal Low 0.97 0.97 0.89 0.99 1.03 0.93 0.92 0.90 1.02 0.98 0.97 0.90 Continue to monitor
FRUITLND 60 kV Base Case PO Normal Low 0.97 0.97 0.89 0.98 1.01 0.94 0.94 0.89 1.03 0.97 0.96 0.89 Continue to monitor
FRT SWRD 60 kV Base Case PO Normal Low 0.96 0.96 0.88 0.98 1.02 0.93 0.92 0.89 1.02 0.97 0.96 0.89 Continue to monitor
GRBRVLLE 60 kV Base Case PO Normal Low 0.97 0.97 0.88 0.99 1.03 0.92 0.90 0.88 1.03 0.98 0.97 0.89 Continue to monitor
KEKAWAKA 60 kV Base Case PO Normal Low Not Found 0.97 0.89 0.99 1.03 0.93 0.92 0.90 1.02 0.98 0.97 0.90 Continue to monitor
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2022-2023 1SO Reliability Assessment - Study Results

Study Area:

High/Low Voltages

PG&E Central Coast/Los Padres

& California 150

Voltage PU (Baseline Scenarios)

Voltage PU (Sensitivity Scenarios)

Substation Contingency (All and Worst P6) | Category Category Description 2024 2027 2032 2024 Spring | 2027 Spring | 2024 Winter 2927 2032|2024 SP Heavy 2024 OP 2027 SP High Project & Potential Mitigation Solutions
High/Low Voltage Summer | Summer | Summer OffPeak | Off-Peak Peak Winter Winter | Renewable & Sensitivit CEC Forecast 2035 ATE
Peak Peak Peak Peak Peak Min Gas Gen ¥
FRUITLND 60 kV Base Case PO Normal Low 0.97 0.97 0.89 0.98 1.01 0.94 0.89 1.03 0.97 0.96 0.89 Continue to monitor
FRT SWRD 60 kV Base Case PO Normal Low 0.96 0.96 0.88 0.98 1.02 0.93 0.89 1.02 0.97 0.96 0.89 Continue to monitor
GRBRVLLE 60 kV Base Case PO Normal Low 0.97 0.97 0.88 0.99 1.03 0.92 0.88 1.03 0.98 0.97 0.89 Continue to monitor
KEKAWAKA 60 kV Base Case PO Normal Low 0.97 0.97 0.89 0.99 1.03 0.93 0.90 1.02 0.98 0.97 0.90 Continue to monitor
FRUITLND 60 kV P1-L:AL:2:_PACLUMB P1 N-1 Low 0.97 0.97 0.88 0.98 1.01 0.94 0.94 0.89 1.03 0.97 0.96 0.88 Continue to monitor
13.80KV GEN UNIT 1
P1-1:A1:2:_PAC.LUMB
FRT SWRD 60 kV 13.80KV GEN UNIT 1 P1 N-1 Low 0.96 0.96 0.88 0.98 1.02 0.93 0.92 0.89 1.02 0.97 0.96 0.8 Continue to monitor
GRBRVLLE 60 kV P1-L:AL:2:_PACLUMB P1 N-1 Low 0.97 0.97 0.87 0.99 1.03 0.92 0.90 0.88 1.03 0.98 0.97 0.87 Continue to monitor
13.80KV GEN UNIT 1
P1-1:A1:2:_PAC.LUMB . .
KEKAWAKA 60 kV 13.80KV GEN UNIT 1 P1 N-1 Low 0.97 0.97 0.89 0.99 1.03 0.93 0.92 0.90 1.02 0.98 0.97 N/A Continue to monitor
FRUITLND 60 kV P1-L:AL:3:_PACLUMB P1 N-1 Low 0.97 0.97 0.88 0.98 1.01 0.94 0.94 0.89 1.03 0.97 0.96 0.88 Continue to monitor
13.80KV GEN UNIT 2
P1-1:A1:3:_PAC.LUMB
FRT SWRD 60 kV 13.80KV GEN UNIT 2 P1 N-1 Low 0.96 0.96 0.88 0.98 1.02 0.93 0.92 0.89 1.02 0.97 0.96 0.8 Continue to monitor
GRBRVLLE 60 kV P1-L:AL:3:_PACLUMB P1 N-1 Low 0.97 0.97 0.87 0.99 1.03 0.92 0.90 0.88 1.03 0.98 0.97 0.87 Continue to monitor
13.80KV GEN UNIT 2
P1-1:A1:3:_PAC.LUMB . .
KEKAWAKA 60 kV 13.80KV GEN UNIT 2 P1 N-1 Low 0.97 0.97 0.89 0.99 1.03 0.93 0.92 0.90 1.02 0.98 0.97 0.89 Continue to monitor
FRUITLND 60 kV P1-L:AL:4:_HMBOBAYPPB P1 N-1 Low 0.97 0.97 0.88 0.99 1.01 0.94 0.94 0.89 1.03 0.98 0.96 0.88 Continue to monitor
13.80KV GEN UNIT 5
P1-1:A1:4:_HMBOBAYPPB . .
KEKAWAKA 60 kV 13.80KV GEN UNIT§ P1 N-1 Low 0.97 0.97 0.89 1.00 1.03 0.93 0.92 0.90 1.02 0.99 0.97 0.89 Continue to monitor
FRUITLND 60 kV P1-L:ALS:_HMBOBAYPPB P1 N-1 Low 0.97 0.97 0.88 0.99 1.01 0.94 0.94 0.89 1.03 0.98 0.96 0.88 Continue to monitor
13.80KV GEN UNIT 6
P1-1:A1:5:_HMBOBAYPPB . .
FRT SWRD 60 kV 13.80KV GEN UNIT 6 P1 N-1 Low 0.96 0.96 0.88 0.99 1.02 0.93 0.92 0.89 1.02 0.98 0.96 0.88 Continue to monitor
GRBRVLLE 60 kV P1-L:ALS:_HMBOBAYPPB P1 N-1 Low 0.97 0.97 0.87 1.00 1.03 0.92 0.90 0.88 1.03 0.99 0.97 0.88 Continue to monitor
13.80KV GEN UNIT 6
P1-1:A1:5:_HMBOBAYPPB . .
KEKAWAKA 60 kV 13.80KV GEN UNIT 6 P1 N-1 Low 0.97 0.97 0.89 1.00 1.03 0.93 0.92 0.90 1.02 0.99 0.97 0.89 Continue to monitor
FRT SWRD 60 kV P1-2:A1:1: HUMBOLDT- P1 N-1 Low 1.00 1.00 0.90 1.01 1.02 0.95 0.94 0.90 1.01 1.00 1.00 0.90 Continue to monitor
BRIDGEVILLE 115KV [1810]
P1-2:A1:1:_HUMBOLDT- . .
GRBRVLLE 60 kV BRIDGEVILLE 115KV [1810] P1 N-1 Low 1.00 1.00 0.89 1.01 1.03 0.94 0.93 0.89 1.01 1.00 1.00 0.90 Continue to monitor
P1-2:A1:14:_HUMBOLDT-
MAPLE CREEK 60KV [7130
WILLWCRK 60 kV [ ! P1 N-1 Low 0.88 1.03 1.03 0.93 0.98 0.98 0.99 1.03 0.95 0.97 1.03 N/A Project: Willo Creek voltage support
MOAS OPENED ON
HUMBOLDT_MPLE CRK
P1-2:A1:14:_HUMBOLDT-
MAPLE CREEK 60KV [7130
HOOPA 60 kV [ ! P1 N-1 Low 0.87 1.03 1.02 0.92 0.98 0.98 0.99 1.03 0.95 0.96 1.03 N/A Project: Willo Creek voltage support
MOAS OPENED ON
HUMBOLDT_MPLE CRK
P1-2:A1:16:_HUMBOLDT BAY-
NEWBURG 60 kV RIO DELLICT 60KV [7100] P1 N-1 Low 1.01 1.00 0.89 1.00 1.01 1.00 0.99 0.95 1.05 1.00 1.00 0.87 Continue to monitor
MOAS OPENED ON EEL
RIVR_NEWBURG
P1-2:A1:2:_HUMBOLDT-
KEKAWAKA 60 kV TRINITY 115KV [1820] MOAS P1 N-1 Low 0.97 0.97 0.89 0.98 1.03 0.92 0.92 0.90 1.02 0.96 0.97 N/A Continue to monitor
OPENED ON TRINITY_JESSTAP
FRT SWRD 60 kV P1-2:A1:20:_ 60KV [9999] (2) P1 N-1 Low 0.96 0.96 0.88 1.00 1.02 0.94 0.93 0.90 1.02 0.99 0.96 N/A Continue to monitor
GRBRVLLE 60 kV P1-2:A1:20:_ 60KV [9999] (2) P1 N-1 Low 0.97 0.97 0.88 1.01 1.03 0.93 0.92 0.89 1.03 1.00 0.97 N/A Continue to monitor
P1-2:A1:21:_HUMBOLDT BAY-
RIO DELL JCT 60KV [7100
FRUITLND 60 kV [ ! P1 N-1 Low 0.97 0.97 0.89 0.99 1.01 0.95 0.94 0.90 1.03 0.98 0.97 N/A Continue to monitor
MOAS OPENED ON
NEWBURG_RIODLLTP
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2022-2023 1SO Reliability Assessment - Study Results

Study Area:

High/Low Voltages

PG&E Central Coast/Los Padres

& California 150

Substation

Contingency (All and Worst P6)

Category

Category Description

High/Low Voltage

Voltage PU (Baseline Scenarios)

Voltage PU (Sensitivity Scenarios)

2024
Summer
Peak

2027
Summer
Peak

2032

Summer

Peak

Off-Peak | Off-Peak

2024 Spring | 2027 Spring [ 2024 Winter

Peak

2027
Winter
Peak

2032
Winter
Peak

2024 SP Heavy

Renewable &
Min Gas Gen

2024 OP
Sensitivity

2027 SP High
CEC Forecast

2035 ATE

Project & Potential Mitigation Solutions

GRBRVLLE 60 kV

P1-2:A1:22:_RIO DELL JCT-
BRIDGEVILLE 60KV [7850]
MOAS OPENED ON
CARLOTTA_SWNS FLT

P1

N-1

Low

0.96

0.96

0.87

0.98 1.03

0.91

0.90

0.87

1.03

0.98

0.96

0.87

Continue to monitor

KEKAWAKA 60 kV

P1-2:A1:22:_RIO DELL JCT-
BRIDGEVILLE 60KV [7850]
MOAS OPENED ON
CARLOTTA_SWNS FLT

P1

N-1

0.96

0.96

0.88

0.99 1.03

0.93

0.91

0.89

1.02

0.98

0.96

0.88

Continue to monitor

GRBRVLLE 60 kV

P1-2:A1:23:_RIO DELLJCT-
BRIDGEVILLE 60KV [7850]
MOAS OPENED ON
CARLOTTA_SWNS FLT (2)

P1

N-1

Low

0.96

0.96

0.87

0.99 1.03

0.92

0.90

0.87

1.03

0.98

0.96

0.87

Continue to monitor

KEKAWAKA 60 kV

P1-2:A1:23:_RIO DELLJCT-
BRIDGEVILLE 60KV [7850]
MOAS OPENED ON
CARLOTTA_SWNS FLT (2)

P1

N-1

Low

0.96

0.96

0.88

0.99 1.03

0.93

0.92

0.89

1.02

0.98

0.96

N/A

Continue to monitor

FRUITLND 60 kV

P1-2:A1:24:_BRIDGEVILLE-
GARBERVILLE 60KV [6220]
MOAS OPENED ON
BRDGVLLE_FRUTLDJT

P1

N-1

0.41

1.03 1.03

1.03

0.39

Garberville Area Reinforcement

FRT SWRD 60 kV

P1-2:A1:24:_BRIDGEVILLE-
GARBERVILLE 60KV [6220]
MOAS OPENED ON
BRDGVLLE_FRUTLDJT

P1

N-1

Low

0.50

0.50

0.43

1.03 1.03

0.48

0.46

0.43

0.53

1.03

0.48

0.40

Garberville Area Reinforcement

GRBRVLLE 60 kV

P1-2:A1:24:_BRIDGEVILLE-
GARBERVILLE 60KV [6220]
MOAS OPENED ON
BRDGVLLE_FRUTLDJT

P1

N-1

Low

0.51

0.51

0.45

1.03 1.03

0.48

0.47

0.45

0.54

1.03

0.49

0.42

Garberville Area Reinforcement

KEKAWAKA 60 kV

P1-2:A1:24:_BRIDGEVILLE-
GARBERVILLE 60KV [6220]
MOAS OPENED ON
BRDGVLLE_FRUTLDJT

P1

N-1

1.03 1.03

1.03

0.48

Garberville Area Reinforcement

GRBRVLLE 60 kV

P1-2:A1:25:_BRIDGEVILLE-
GARBERVILLE 60KV [6220]
MOAS OPENED ON
FTSWRDJT_GRBRVLLE

P1

N-1

Low

0.78

0.74

0.54

1.03 1.03

0.54

0.54

0.54

0.90

1.03

0.73

0.51

Garberville Area Reinforcement

KEKAWAKA 60 kV

P1-2:A1:25:_BRIDGEVILLE-
GARBERVILLE 60KV [6220]
MOAS OPENED ON
FTSWRDJT_GRBRVLLE

P1

N-1

Low

0.80

0.76

0.58

1.03 1.03

0.59

0.59

0.58

0.90

1.03

0.74

0.56

Garberville Area Reinforcement

FRUITLND 60 kV

P1-2:A1:3:_BRIDGEVILLE-
COTTONWOOD 115KV [1110]

P1

N-1

0.97

0.96

0.84

0.96 1.00

0.92

0.92

0.87

1.03

0.95

0.96

0.83

Continue to monitor

FRT SWRD 60 kV

P1-2:A1:3:_BRIDGEVILLE-
COTTONWOOD 115KV [1110]

P1

N-1

Low

0.96

0.96

0.83

0.96 1.00

0.91

0.90

0.87

1.02

0.94

0.96

0.83

Continue to monitor

GRBRVLLE 60 kV

P1-2:A1:3:_BRIDGEVILLE-
COTTONWOOD 115KV [1110]

P1

N-1

Low

0.97

0.97

0.83

0.96 1.02

0.90

0.89

0.86

1.03

0.95

0.97

0.82

Continue to monitor

KEKAWAKA 60 kV

P1-2:A1:3:_BRIDGEVILLE-
COTTONWOOD 115KV [1110]

P1

N-1

0.97

0.97

0.84

0.96 1.02

0.91

0.91

0.88

1.02

0.95

0.97

0.84

Continue to monitor

HUMBOLDT 115 kV

P1-2:A1:4:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800]

P1

N-1

Low

0.95

0.96

0.83

0.97 0.97

0.96

0.96

0.96

1.07

0.97

0.96

0.65

Continue to monitor

LOW GAP1 115 kV

P1-2:A1:4:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800]

P1

N-1

Low

0.98

1.00

0.89

1.00 1.01

1.01

1.00

1.00

1.07

1.00

1.00

0.76

Continue to monitor

BRDGVLLE 115 kV

P1-2:A1:4:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800]

P1

N-1

Low

0.97

0.99

0.86

1.00 1.00

1.00

0.99

0.99

1.07

1.00

0.99

0.70

Continue to monitor

HUMBOLDT 60 kV

P1-2:A1:4:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800]

P1

N-1

1.02

1.03

0.89

1.03 1.03

1.03

1.03

1.03

1.06

1.03

1.03

0.69

Continue to monitor
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2022-2023 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Coast/Los Padres
HighlLow Votages & California 15O
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
Substation Contingency (All and Worst P6) | Category Category Description 2024 2027 2032 2024 Spring | 2027 Spring | 2024 Winter 2927 2032|2024 SP Heavy 2024 OP 2027 SP High Project & Potential Mitigation Solutions
High/Low Voltage Summer | Summer | Summer OffPeak | Off-Peak Peak Winter Winter | Renewable & Sensitivity | CEC Forecast 2035 ATE
Peak Peak Peak Peak Peak Min Gas Gen
HARRIS 60 kV P1-2:A1:4: HUMBOLDT BAY- P1 N-1 Low 1.02 1.03 0.89 1.03 1.03 1.03 1.03 1.03 1.05 1.03 1.03 0.69 Continue to monitor
HUMBOLDT #1 115KV [1800]
P1-2:A1:4:_HUMBOLDT BAY-
- - A . . A . . . . . . . .67 i i
EUREKA 60 kV HUMBOLDT #1 115KV [1800] P1 N-1 Low 1.02 1.03 0.88 1.03 1.04 1.03 1.03 1.03 1.05 1.03 1.03 0.6 Continue to monitor
EUREKA A 60 kV P1-2:A1:4: HUMBOLDT BAY- P1 N-1 Low 1.02 1.03 0.88 1.03 1.04 1.03 1.03 1.03 1.05 1.03 1.03 0.67 Continue to monitor
HUMBOLDT #1 115KV [1800]
P1-2:A1:4:_HUMBOLDT BAY-
- - A ! . A . . . . . . . .67 i i
HMBLT BY 60 kV HUMBOLDT #1 115KV [1800] P1 N-1 Low 1.01 1.03 0.88 1.04 1.04 1.03 1.03 1.03 1.05 1.04 1.02 0.6 Continue to monitor
HMBOBAYPPC 60 kV P1-2:A1:4: HUMBOLDT BAY- P1 N-1 Low 1.01 1.03 0.88 1.04 1.04 1.03 1.03 1.03 1.05 1.04 1.02 0.67 Continue to monitor
HUMBOLDT #1 115KV [1800]
P1-2:A1:4:_HUMBOLDT BAY-
- - . ! . A . . . . . . . .64 i i
HOOPA 60 kv HUMBOLDT #1 115KV [1800] P1 N-1 Low 0.97 1.03 0.89 1.00 1.01 1.01 1.01 1.03 1.02 1.00 1.03 0.6 Continue to monitor
HMBOBAYPPA 60 kV P1-2:A1:4: HUMBOLDT BAY- P1 N-1 Low 1.01 1.03 0.88 1.04 1.04 1.03 1.03 1.03 1.05 1.04 1.02 0.67 Continue to monitor
HUMBOLDT #1 115KV [1800]
P1-2:A1:4:_HUMBOLDT BAY-
- - A ! . A . . . . . . . .64 i i
EELRIVR 60 kV HUMBOLDT #1 115KV [1800] P1 N-1 Low 1.00 1.01 0.85 1.02 1.03 1.02 1.02 1.01 1.05 1.02 1.01 0.6 Continue to monitor
NEWBURG 60 kV P1-2:A1:4: HUMBOLDT BAY- P1 N-1 Low 1.00 1.01 0.85 1.02 1.03 1.02 1.01 1.01 1.05 1.02 1.01 0.64 Continue to monitor
HUMBOLDT #1 115KV [1800]
P1-2:A1:4:_HUMBOLDT BAY- . .
PCLUMBER 60 kV HUMBOLDT #1 115KV [1800] P1 N-1 Low 1.01 1.02 0.85 1.02 1.02 1.01 1.01 1.00 1.05 1.02 1.02 0.65 Continue to monitor
CARLOTTA 60 kV P1-2:A1:4: HUMBOLDT BAY- P1 N-1 Low 1.01 1.02 0.85 1.02 1.02 1.01 1.01 1.00 1.05 1.02 1.02 0.65 Continue to monitor
HUMBOLDT #1 115KV [1800]
P1-2:A1:4:_HUMBOLDT BAY- . .
RIO DELL 60 kV HUMBOLDT #1 115KV [1800] P1 N-1 Low 1.02 1.03 0.86 1.03 1.03 1.02 1.01 1.01 1.05 1.03 1.03 0.65 Continue to monitor
SWNS FLT 60 kV P1-2:A1:4: HUMBOLDT BAY- P1 N-1 Low 0.98 0.99 0.85 1.00 1.00 0.99 0.99 0.98 1.05 1.00 0.99 0.67 Continue to monitor
HUMBOLDT #1 115KV [1800]
P1-2:A1:4:_HUMBOLDT BAY- . .
SCTIATP2 60 kV HUMBOLDT #1 115KV [1800] P1 N-1 Low 1.02 1.03 0.86 1.03 1.03 1.02 1.01 1.01 1.05 1.03 1.03 0.66 Continue to monitor
BRDGVLLE 60 kV P1-2:A1:4: HUMBOLDT BAY- P1 N-1 Low 0.97 0.99 0.85 0.99 0.99 0.98 0.98 0.97 1.05 0.99 0.99 0.68 Continue to monitor
HUMBOLDT #1 115KV [1800]
P1-2:A1:4:_HUMBOLDT BAY- . .
FRUITLND 60 kV HUMBOLDT #1 115KV [1800] P1 N-1 Low 0.96 0.97 0.78 1.00 1.01 0.96 0.94 0.90 1.04 0.99 0.96 0.59 Continue to monitor
FRT SWRD 60 kV P1-2:A1:4: HUMBOLDT BAY- P1 N-1 Low 0.96 0.96 0.78 1.00 1.02 0.94 0.93 0.90 1.03 0.99 0.96 0.59 Continue to monitor
HUMBOLDT #1 115KV [1800]
P1-2:A1:4:_HUMBOLDT BAY- . .
GRBRVLLE 60 kV HUMBOLDT #1 115KV [1800] P1 N-1 Low 0.97 0.97 0.78 1.01 1.03 0.93 0.91 0.89 1.03 1.00 0.97 0.59 Continue to monitor
KEKAWAKA 60 kV P1-2:A1:4: HUMBOLDT BAY- P1 N-1 Low 0.97 0.97 0.80 1.01 1.03 0.94 0.93 0.90 1.03 1.00 0.97 0.63 Continue to monitor
HUMBOLDT #1 115KV [1800]
P1-2:A1:5:_KEKAWAKA-
FRUITLND 60 kV - P1 N-1 Le 0.95 0.94 0.69 1.00 1.01 0.88 0.85 0.77 1.03 1.00 0.94 0.65 Conti t it
GRBRVLLE-LYTNVLLE 60KV [0] ow ontinue to monitor
P1-2:A1:5:_KEKAWAKA-
FRT SWRD 60 kV - P1 N-1 Le 0.94 0.93 0.65 1.01 1.02 0.84 0.81 0.75 1.03 1.00 0.93 0.61 Conti t it
GRBRVLLE-LYTNVLLE 60KV [0] ow ontinue to monitor
P1-2:A1:5:_KEKAWAKA-
GRBRVLLE 60 kV - P1 N-1 Le 0.94 0.93 0.59 1.02 1.03 0.81 0.77 0.71 1.03 1.01 0.93 0.56 Conti t it
GRBRVLLE-LYTNVLLE 60KV [0] ow ontinue to monitor
P1-3:A1:1:_HUMBOLDT . .
FRUITLND 60 kV 115/60KV T8 1 P1 N-1 Low 0.97 0.97 0.89 0.99 1.01 0.95 0.94 0.90 1.03 0.98 0.96 N/A Continue to monitor
FRUITLND 60 kV P1-3:A1:2: HUMBOLDT P1 N-1 Low 0.97 0.97 0.89 0.99 1.01 0.95 0.94 0.90 1.03 0.98 0.97 N/A Continue to monitor
115/60KV TB 2
P1-3:A1:3:_BRDGVLLE . .
SWNS FLT 60 kV 115/60KV T8 1 P1 N-1 Low 1.00 0.99 0.86 1.02 1.02 0.97 0.96 0.90 1.02 1.01 0.99 0.76 Continue to monitor
BRDGVLLE 60 kV P1-3:AL:3:_BRDGVLLE P1 N-1 Low 0.99 0.99 0.84 1.02 1.02 0.96 0.95 0.88 1.01 1.01 0.99 0.74 Continue to monitor
115/60KV TB 1
P1-3:A1:3:_BRDGVLLE
= - . . . . . . . . . . . .64 il i
FRUITLND 60 kV 115/60KV T8 1 P1 N-1 Low 0.98 0.97 0.78 1.02 1.02 0.94 0.92 0.81 1.00 1.00 0.97 0.6 Continue to monitor
FRT SWRD 60 kV P1-3:AL:3:_BRDGVLLE P1 N-1 Low 0.98 0.97 0.77 1.03 1.03 0.93 0.91 0.81 1.00 1.01 0.97 0.64 Continue to monitor
115/60KV TB 1
P1-3:A1:3:_BRDGVLLE
— - . . .77 . . . . . . . . . i i
GRBRVLLE 60 kV 115/60KV T8 1 P1 N-1 Low 0.98 0.97 0.7 1.03 1.03 0.92 0.90 0.81 1.01 1.01 0.97 0.63 Continue to monitor
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2022-2023 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Coast/Los Padres
HighlLow Votages & California ISO
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
Substation Contingency (All and Worst P6) | Category Category Description 2024 2027 2032 2024 Spring | 2027 Spring | 2024 Winter 2927 2032|2024 SP Heavy 2024 OP 2027 SP High Project & Potential Mitigation Solutions
High/Low Voltage Summer | Summer | Summer OffPeak | Off-Peak Peak Winter Winter | Renewable & Sensitivit CEC Forecast 2035 ATE
Peak Peak Peak Peak Peak Min Gas Gen ¥
KEKAWAKA 60 kV P1-3:AL:3:_BRDGVLLE P1 N-1 Low 0.98 0.97 0.79 1.03 1.03 0.93 0.91 0.83 1.01 1.01 0.97 0.66 Continue to monitor
115/60KV TB 1
P1-3:A1:4:_HMBOBAYPPB . .
HUMBOLDT 115 kV 115/13.8KV T8 1 P1 N-1 Low 0.95 0.96 0.83 0.97 0.97 0.96 0.96 0.96 1.07 0.97 0.96 0.65 Continue to monitor
LOW GAP1 115 kV P1-3:A1:4: HMBOBAYPPB P1 N-1 Low 0.98 1.00 0.89 1.00 1.01 1.01 1.00 1.00 1.07 1.00 1.00 0.76 Continue to monitor
115/13.8KVTB 1
P1-3:A1:4:_HMBOBAYPPB . .
BRDGVLLE 115 kV 115/13.8KV T8 1 P1 N-1 Low 0.97 0.99 0.86 1.00 1.00 1.00 0.99 0.99 1.07 1.00 0.99 0.70 Continue to monitor
HUMBOLDT 60 kV P1-3:A1:4: HMBOBAYPPB P1 N-1 Low 1.02 1.03 0.89 1.03 1.03 1.03 1.03 1.03 1.06 1.03 1.03 0.69 Continue to monitor
115/13.8KVTB 1
P1-3:A1:4:_HMBOBAYPPB . .
HARRIS 60 kV 115/13.8KV T8 1 P1 N-1 Low 1.02 1.03 0.89 1.03 1.03 1.03 1.03 1.03 1.05 1.03 1.03 0.69 Continue to monitor
EUREKA 60 kV P1-3:A1:4: HMBOBAYPPB P1 N-1 Low 1.02 1.03 0.88 1.03 1.04 1.03 1.03 1.03 1.05 1.03 1.03 0.67 Continue to monitor
115/13.8KVTB 1
P1-3:A1:4:_HMBOBAYPPB
= - A . . A ! A A ! . A . .67 il i
EUREKA A 60 kV 115/13.8KV T8 1 P1 N-1 Low 1.02 1.03 0.88 1.03 1.04 1.03 1.03 1.03 1.05 1.03 1.03 0.6 Continue to monitor
HMBLT BY 60 kV P1-3:A1:4: HMBOBAYPPB P1 N-1 Low 1.01 1.03 0.88 1.04 1.04 1.03 1.03 1.03 1.05 1.04 1.02 0.67 Continue to monitor
115/13.8KVTB 1
P1-3:A1:4:_HMBOBAYPPB
= - A . . A ! A A ! . A . .67 il i
HMBOBAYPPC 60 kV 115/13.8KV T8 1 P1 N-1 Low 1.01 1.03 0.88 1.04 1.04 1.03 1.03 1.03 1.05 1.04 1.02 0.6 Continue to monitor
HOOPA 60 kV P1-3:A1:4: HMBOBAYPPB P1 N-1 Low 0.97 1.03 0.89 1.00 1.01 1.01 1.01 1.03 1.02 1.00 1.03 0.64 Continue to monitor
115/13.8KVTB 1
P1-3:A1:4:_HMBOBAYPPB
= - A . . A ! A A ! . A . .67 il i
HMBOBAYPPA 60 kV 115/13.8KV T8 1 P1 N-1 Low 1.01 1.03 0.88 1.04 1.04 1.03 1.03 1.03 1.05 1.04 1.02 0.6 Continue to monitor
EELRIVR 60 kV P1-3:A1:4: HMBOBAYPPB P1 N-1 Low 1.00 1.01 0.85 1.02 1.03 1.02 1.02 1.01 1.05 1.02 1.01 0.64 Continue to monitor
115/13.8KVTB 1
P1-3:A1:4:_HMBOBAYPPB
= - A . . A ! A A ! . A . .64 il i
NEWBURG 60 kV 115/13.8KV T8 1 P1 N-1 Low 1.00 1.01 0.85 1.02 1.03 1.02 1.01 1.01 1.05 1.02 1.01 0.6 Continue to monitor
PCLUMBER 60 kV P1-3:A1:4: HMBOBAYPPB P1 N-1 Low 1.01 1.02 0.85 1.02 1.02 1.01 1.01 1.00 1.05 1.02 1.02 0.65 Continue to monitor
115/13.8KVTB 1
P1-3:A1:4:_HMBOBAYPPB . .
CARLOTTA 60 kV 115/13.8KV T8 1 P1 N-1 Low 1.01 1.02 0.85 1.02 1.02 1.01 1.01 1.00 1.05 1.02 1.02 0.65 Continue to monitor
RIO DELL 60 kV P1-3:A1:4: HMBOBAYPPB P1 N-1 Low 1.02 1.03 0.86 1.03 1.03 1.02 1.01 1.01 1.05 1.03 1.03 0.65 Continue to monitor
115/13.8KVTB 1
P1-3:A1:4:_HMBOBAYPPB
= - . . . A ! . . . . A . .67 il i
SWNS FLT 60 kV 115/13.8KV T8 1 P1 N-1 Low 0.98 0.99 0.85 1.00 1.00 0.99 0.99 0.98 1.05 1.00 0.99 0.6 Continue to monitor
SCTIATP2 60 kV P1-3:A1:4: HMBOBAYPPB P1 N-1 Low 1.02 1.03 0.86 1.03 1.03 1.02 1.01 1.01 1.05 1.03 1.03 0.66 Continue to monitor
115/13.8KVTB 1
P1-3:A1:4:_HMBOBAYPPB . .
BRDGVLLE 60 kV 115/13.8KV T8 1 P1 N-1 Low 0.97 0.99 0.85 0.99 0.99 0.98 0.98 0.97 1.05 0.99 0.99 0.68 Continue to monitor
FRUITLND 60 kV P1-3:A1:4: HMBOBAYPPB P1 N-1 Low 0.96 0.97 0.78 1.00 1.01 0.96 0.94 0.90 1.04 0.99 0.96 0.59 Continue to monitor
115/13.8KVTB 1
P1-3:A1:4:_HMBOBAYPPB . .
FRT SWRD 60 kV 115/13.8KV T8 1 P1 N-1 Low 0.96 0.96 0.78 1.00 1.02 0.94 0.93 0.90 1.03 0.99 0.96 0.59 Continue to monitor
GRBRVLLE 60 kV P1-3:A1:4: HMBOBAYPPB P1 N-1 Low 0.97 0.97 0.78 1.01 1.03 0.93 0.91 0.89 1.03 1.00 0.97 0.59 Continue to monitor
115/13.8KVTB 1
P1-3:A1:4:_HMBOBAYPPB . .
KEKAWAKA 60 kV 115/13.8KV T8 1 P1 N-1 Low 0.97 0.97 0.80 1.01 1.03 0.94 0.93 0.90 1.03 1.00 0.97 0.63 Continue to monitor
FRT SWRD 60 kV P1-3:A1:7: HMBOBAYPPA P1 N-1 Low 0.96 0.96 0.88 1.00 1.02 0.94 0.93 0.90 1.02 0.99 0.96 N/A Continue to monitor
60/13.8KV TB 1
P1-3:A1:7:_HMBOBAYPPA . .
GRBRVLLE 60 kV 60/13.8KV T8 1 P1 N-1 Low 0.97 0.97 0.88 1.01 1.03 0.93 0.92 0.89 1.03 1.00 0.97 N/A Continue to monitor
P1-4:A1:4:_HUMBOLDT
60.00KV ID=7H & HUMBOLDT
FRUITLND 60 kV 60.00KV ID=5H & HUMBOLDT P1 N-1 Low 0.99 0.99 0.90 1.00 1.02 0.98 0.97 0.91 1.02 1.00 0.99 N/A Continue to monitor
60.00KV ID=1H & HUMBOLDT
60.00KV ID=V SHUNT DEVICES
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2022-2023 1SO Reliability Assessment - Study Results

Study Area:

High/Low Voltages

PG&E Central Coast/Los Padres

£ California 150

Substation

Contingency (All and Worst P6)

Category

Category Description

High/Low Voltage

Voltage PU (Baseline Scenarios)

Voltage PU (Sensitivity Scenarios)

2024
Summer
Peak

2027
Summer
Peak

2032

Summer

Peak

Off-Peak | Off-Peak

2024 Spring | 2027 Spring [ 2024 Winter

Peak

2027
Winter
Peak

2032
Winter
Peak

2024 SP Heavy

Renewable &
Min Gas Gen

2024 OP
Sensitivity

2027 SP High
CEC Forecast

2035 ATE

Project & Potential Mitigation Solutions

FRT SWRD 60 kV

P1-4:A1:4:_HUMBOLDT

60.00KV ID=7H & HUMBOLDT
60.00KV ID=5H & HUMBOLDT
60.00KV ID=1H & HUMBOLDT
60.00KV ID=V SHUNT DEVICES

P1

N-1

0.99

0.99

0.89

1.00 1.03

0.96

0.95

0.90

1.01

0.99 0.98

N/A

Continue to monitor

GRBRVLLE 60 kV

P1-4:A1:4:_HUMBOLDT

60.00KV ID=7H & HUMBOLDT
60.00KV ID=5H & HUMBOLDT
60.00KV ID=1H & HUMBOLDT
60.00KV ID=V SHUNT DEVICES

P1

N-1

Low

0.99

0.99

0.89

1.01 1.03

0.95

0.93

0.90

1.02

1.00 0.99

N/A

Continue to monitor

FRUITLND 60 kV

P1-4:A1:5:_GRBRVLLE 60.00KV
1D=8H & GRBRVLLE 60.00KV
ID=7H & GRBRVLLE 60.00KV
ID=5H & GRBRVLLE 60.00KV
ID=V SHUNT DEVICES

P1

N-1

Low

0.91

0.91

0.83

0.92 0.96

0.88

0.87

0.83

0.97

0.91 0.91

0.80

Continue to monitor

FRT SWRD 60 kV

P1-4:A1:5:_GRBRVLLE 60.00KV
ID=8H & GRBRVLLE 60.00KV
ID=7H & GRBRVLLE 60.00KV
ID=5H & GRBRVLLE 60.00KV
ID=V SHUNT DEVICES

P1

N-1

Low

0.89

0.89

0.81

0.91 0.96

0.85

0.83

0.82

0.95

0.90 0.89

0.78

Garberville Area Reinforcement

GRBRVLLE 60 kV

P1-4:A1:5:_GRBRVLLE 60.00KV
1D=8H & GRBRVLLE 60.00KV
ID=7H & GRBRVLLE 60.00KV
ID=5H & GRBRVLLE 60.00KV
ID=V SHUNT DEVICES

P1

Low

0.87

0.88

0.79

0.89 0.95

0.81

0.80

0.79

0.93

0.88 0.87

0.75

Garberville Area Reinforcement

KEKAWAKA 60 kV

P1-4:A1:5:_GRBRVLLE 60.00KV
ID=8H & GRBRVLLE 60.00KV
ID=7H & GRBRVLLE 60.00KV
ID=5H & GRBRVLLE 60.00KV
ID=V SHUNT DEVICES

P1

N-1

Low

0.89

0.89

0.81

0.91 0.96

0.84

0.83

0.82

0.94

0.90 0.89

0.78

Garberville Area Reinforcement

FRUITLND 60 kV

P2-1:A1:2:_BRIDGEVILLE-
COTTONWOOD 115KV [1110]
(FRSTGLEN-LOW GAP1)

P2

Bus/Breaker

0.97

0.97

0.84

0.96 1.00

0.93

0.92

0.87

1.03

0.95 0.96

0.82

Continue to monitor

FRT SWRD 60 kV

P2-1:A1:2:_BRIDGEVILLE-
COTTONWOOD 115KV [1110]
(FRSTGLEN-LOW GAP1)

P2

Bus/Breaker

Low

0.96

0.96

0.83

0.96 1.01

0.91

0.90

0.87

1.03

0.95 0.96

0.81

Continue to monitor

GRBRVLLE 60 kV

P2-1:A1:2:_BRIDGEVILLE-
COTTONWOOD 115KV [1110]
(FRSTGLEN-LOW GAP1)

P2

Bus/Breaker

Low

0.97

0.97

0.83

0.97 1.02

0.90

0.89

0.86

1.03

0.95 0.97

0.81

Continue to monitor

KEKAWAKA 60 kV

P2-1:A1:2:_BRIDGEVILLE-
COTTONWOOD 115KV [1110]
(FRSTGLEN-LOW GAP1)

P2

Bus/Breaker

0.97

0.97

0.84

0.97 1.02

0.91

0.91

0.88

1.02

0.96 0.97

0.83

Continue to monitor

HUMBOLDT 115 kV

P2-1:A1:3:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800]
(HMBOBAYPPB-HUMBOLDT)

P2

Bus/Breaker

Low

0.95

0.96

0.83

0.97 0.97

0.96

0.96

0.96

1.07

0.97 0.96

0.65

Continue to monitor

California 1SO/I0P
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2022-2023 1SO Reliability Assessment - Study Results

Study Area:

High/Low Voltages

PG&E Central Coast/Los Padres

& California 150

Substation

Contingency (All and Worst P6)

Category

Category Description

High/Low Voltage

Voltage PU (Baseline Scenarios)

Voltage PU (Sensitivity Scenarios)

2024
Summer
Peak

2027
Summer
Peak

2032
Summer
Peak

2024 Spring
Off-Peak

2027 Spring
Off-Peak

2024 Winter
Peak

2027
Winter
Peak

2032
Winter
Peak

2024 SP Heavy
Renewable &
Min Gas Gen

2024 OP
Sensitivity

2027 SP High
CEC Forecast

2035 ATE

Project & Potential Mitigation Solutions

LOW GAP1 115 kV

P2-1:A1:3:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800]
(HMBOBAYPPB-HUMBOLDT)

P2

Bus/Breaker

Low

0.98

1.00

0.89 1.00

1.01

1.01

1.00

1.00

1.07

1.00

1.00

0.76

Continue to monitor

BRDGVLLE 115 kV

P2-1:A1:3:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800]
(HMBOBAYPPB-HUMBOLDT)

P2

Bus/Breaker

0.97

0.99

0.86 1.00

1.00

1.00

0.99

0.99

1.07

1.00

0.99

0.70

Continue to monitor

HUMBOLDT 60 kV

P2-1:A1:3:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800]
(HMBOBAYPPB-HUMBOLDT)

P2

Bus/Breaker

Low

1.02

1.03

0.89 1.03

1.03

1.03

1.03

1.03

1.06

1.03

1.03

0.69

Continue to monitor

HARRIS 60 kV

P2-1:A1:3:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800]
(HMBOBAYPPB-HUMBOLDT)

P2

Bus/Breaker

Low

1.02

1.03

0.89 1.03

1.03

1.03

1.03

1.03

1.05

1.03

1.03

0.69

Continue to monitor

EUREKA 60 kV

P2-1:A1:3:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800]
(HMBOBAYPPB-HUMBOLDT)

P2

Bus/Breaker

1.02

1.03

0.88 1.03

1.04

1.03

1.03

1.03

1.05

1.03

1.03

0.67

Continue to monitor

EUREKA A 60 kV

P2-1:A1:3:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800]
(HMBOBAYPPB-HUMBOLDT)

P2

Bus/Breaker

Low

1.02

1.03

0.88 1.03

1.04

1.03

1.03

1.03

1.05

1.03

1.03

0.67

Continue to monitor

HMBLT BY 60 kV

P2-1:A1:3:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800]
(HMBOBAYPPB-HUMBOLDT)

P2

Bus/Breaker

Low

1.01

1.03

0.88 1.04

1.04

1.03

1.03

1.03

1.05

1.04

1.02

0.67

Continue to monitor

HMBOBAYPPC 60 kV

P2-1:A1:3:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800]
(HMBOBAYPPB-HUMBOLDT)

P2

Bus/Breaker

1.01

1.03

0.88 1.04

1.04

1.03

1.03

1.03

1.05

1.04

1.02

0.67

Continue to monitor

HOOPA 60 kv

P2-1:A1:3:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800]
(HMBOBAYPPB-HUMBOLDT)

P2

Bus/Breaker

Low

0.97

1.03

0.89 1.00

1.01

1.01

1.01

1.03

1.02

1.00

1.03

0.64

Continue to monitor

HMBOBAYPPA 60 kV

P2-1:A1:3:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800]
(HMBOBAYPPB-HUMBOLDT)

P2

Bus/Breaker

Low

1.01

1.03

0.88 1.04

1.04

1.03

1.03

1.03

1.05

1.04

1.02

0.67

Continue to monitor

EELRIVR 60 kV

P2-1:A1:3:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800]
(HMBOBAYPPB-HUMBOLDT)

P2

Bus/Breaker

1.00

1.01

0.85 1.02

1.03

1.02

1.02

1.01

1.05

1.02

1.01

0.64

Continue to monitor

SCOTIATP 60 kV

P2-1:A1:3:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800]
(HMBOBAYPPB-HUMBOLDT)

P2

Bus/Breaker

Low

1.02

1.03

0.86 1.03

1.03

1.02

1.01

1.01

1.05

1.03

1.03

0.65

Continue to monitor

NEWBURG 60 kV

P2-1:A1:3:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800]
(HMBOBAYPPB-HUMBOLDT)

P2

Bus/Breaker

Low

1.00

1.01

0.85 1.02

1.03

1.02

1.01

1.01

1.05

1.02

1.01

0.64

Continue to monitor

PCLUMBER 60 kV

P2-1:A1:3:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800]
(HMBOBAYPPB-HUMBOLDT)

P2

Bus/Breaker

1.01

1.02

0.85 1.02

1.02

1.01

1.01

1.00

1.05

1.02

1.02

0.65

Continue to monitor

CARLOTTA 60 kV

P2-1:A1:3:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800]
(HMBOBAYPPB-HUMBOLDT)

P2

Bus/Breaker

Low

1.01

1.02

0.85 1.02

1.02

1.01

1.01

1.00

1.05

1.02

1.02

0.65

Continue to monitor

California 1SO/I0P
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2022-2023 1SO Reliability Assessment - Study Results

Study Area:

High/Low Voltages

PG&E Central Coast/Los Padres

& California 150

Substation

Contingency (All and Worst P6)

Category

Category Description

High/Low Voltage

Voltage PU (Baseline Scenarios)

Voltage PU (Sensitivity Scenarios)

2024
Summer
Peak

2027
Summer
Peak

2032

Summer

Peak

Off-Peak | Off-Peak

2024 Spring | 2027 Spring [ 2024 Winter

Peak

2027
Winter
Peak

2032
Winter
Peak

2024 SP Heavy

Renewable &
Min Gas Gen

2024 OP
Sensitivity

2027 SP High
CEC Forecast

2035 ATE

Project & Potential Mitigation Solutions

RIO DELL 60 kv

P2-1:A1:3:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800]
(HMBOBAYPPB-HUMBOLDT)

P2

Bus/Breaker

Low

1.02

1.03

0.86

1.03 1.03

1.02

1.01

1.01

1.05

1.03 1.03

0.65

Continue to monitor

SWNS FLT 60 kV

P2-1:A1:3:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800]
(HMBOBAYPPB-HUMBOLDT)

P2

Bus/Breaker

0.98

0.99

0.85

1.00 1.00

0.99

0.99

0.98

1.05

1.00 0.99

0.67

Continue to monitor

SCTIATP2 60 kV

P2-1:A1:3:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800]
(HMBOBAYPPB-HUMBOLDT)

P2

Bus/Breaker

Low

1.02

1.03

0.86

1.03 1.03

1.02

1.01

1.01

1.05

1.03 1.03

0.66

Continue to monitor

BRDGVLLE 60 kV

P2-1:A1:3:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800]
(HMBOBAYPPB-HUMBOLDT)

P2

Bus/Breaker

Low

0.97

0.99

0.85

0.99 0.99

0.98

0.98

0.97

1.05

0.99 0.99

0.68

Continue to monitor

FRUITLND 60 kV

P2-1:A1:3:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800]
(HMBOBAYPPB-HUMBOLDT)

P2

Bus/Breaker

0.96

0.97

1.00 1.01

0.96

0.94

0.90

1.04

0.99 0.96

0.59

Continue to monitor

FRT SWRD 60 kV

P2-1:A1:3:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800]
(HMBOBAYPPB-HUMBOLDT)

P2

Bus/Breaker

Low

0.96

0.96

0.78

1.00 1.02

0.94

0.93

0.90

1.03

0.99 0.96

0.59

Continue to monitor

GRBRVLLE 60 kV

P2-1:A1:3:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800]
(HMBOBAYPPB-HUMBOLDT)

P2

Bus/Breaker

Low

0.97

0.97

0.78

1.01 1.03

0.93

0.91

0.89

1.03

1.00 0.97

0.59

Continue to monitor

KEKAWAKA 60 kV

P2-1:A1:3:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800]
(HMBOBAYPPB-HUMBOLDT)

P2

Bus/Breaker

0.97

0.97

0.80

1.01 1.03

0.94

0.93

0.90

1.03

1.00 0.97

0.63

Continue to monitor

FRUITLND 60 kV

P2-1:A1:50;_PACIFIC LUMBER
(SCOTIA) TAP 60KV [7852]
(SCTIATP2-SCOTIATP)

P2

Bus/Breaker

Low

0.97

0.97

0.88

0.98 1.01

0.94

0.93

0.88

1.03

0.97 0.96

0.87

Continue to monitor

FRT SWRD 60 kV

P2-1:A1:50;_PACIFIC LUMBER
(SCOTIA) TAP 60KV [7852]
(SCTIATP2-SCOTIATP)

P2

Bus/Breaker

Low

0.96

0.96

0.87

0.98 1.02

0.93

0.91

0.88

1.02

0.97 0.96

0.86

Continue to monitor

GRBRVLLE 60 kV

P2-1:A1:50;_PACIFIC LUMBER
(SCOTIA) TAP 60KV [7852]
(SCTIATP2-SCOTIATP)

P2

Bus/Breaker

0.97

0.97

0.87

0.99 1.03

0.92

0.90

0.87

1.03

0.98 0.97

0.86

Continue to monitor

KEKAWAKA 60 kV

P2-1:A1:50;_PACIFIC LUMBER
(SCOTIA) TAP 60KV [7852]
(SCTIATP2-SCOTIATP)

P2

Bus/Breaker

Low

0.97

0.97

0.88

0.99 1.03

0.93

0.92

0.89

1.02

0.98 0.97

0.88

Continue to monitor

LOW GAP1 115 kV

P2-2:A1:1:_HUMBOLDT 115KV
SECTION MA

P2

Bus/Breaker

Low

0.86

0.87

0.79

1.04 1.05

1.05

1.04

1.02

1.07

1.04 0.86

0.78

Garberville Area Reinforcement

BRDGVLLE 115 kV

P2-2:A1:1:_HUMBOLDT 115KV
SECTION MA

P2

Bus/Breaker

0.83

0.83

0.73

1.04 1.04

1.04

1.03

1.02

1.07

1.04 0.82

0.71

Garberville Area Reinforcement

HUMBOLDT 60 kV

P2-2:A1:1:_HUMBOLDT 115KV
SECTION MA

P2

Bus/Breaker

0.39

1.03 1.03

1.03

1.03

1.03

1.08

1.03 0.52

0.35

Garberville Area Reinforcement

HARRIS 60 kV

P2-2:A1:1:_HUMBOLDT 115KV
SECTION MA

P2

Bus/Breaker

Low

0.55

0.54

0.39

1.03 1.03

1.03

1.03

1.03

1.08

1.03 0.52

0.35

Garberville Area Reinforcement

EUREKA 60 kV

P2-2:A1:1:_HUMBOLDT 115KV
SECTION MA

P2

Bus/Breaker

Low

0.54

0.54

0.39

1.03 1.04

1.03

1.03

1.03

1.08

1.03 0.52

0.34

Garberville Area Reinforcement

EUREKA A 60 kV

P2-2:A1:1:_HUMBOLDT 115KV
SECTION MA

P2

Bus/Breaker

Low

0.54

0.54

0.39

1.03 1.04

1.03

1.03

1.03

1.08

1.03 0.52

0.34

Garberville Area Reinforcement

California 1SO/I0P
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2022-2023 1SO Reliability Assessment - Study Results

Study Area:

High/Low Voltages

PG&E Central Coast/Los Padres

£ California 150

Voltage PU (Baseline Scenarios)

Voltage PU (Sensitivity Scenarios)

Substation Contingency (All and Worst P6) | Category Category Description 2024 2027 2032 2024 Spring | 2027 Spring | 2024 Winter 2927 2032|2024 SP Heavy 2024 OP 2027 SP High Project & Potential Mitigation Solutions
High/Low Voltage Summer | Summer | Summer OffPeak | Off-Peak Peak Winter Winter | Renewable & Sensitivity | CEC Forecast 2035 ATE
Peak Peak Peak Peak Peak Min Gas Gen
HMBLT BY 60 kV ::&?lgtl&;:UMBOLDT 15kv P2 Bus/Breaker Low 0.55 0.54 0.39 1.04 1.04 1.03 1.03 1.03 1.07 1.04 0.52 0.35 Garberville Area Reinforcement
RDGE CBN 60 kV :é&?lﬁ)ll\;ll\:;:UMBOLDT 115Ky P2 Bus/Breaker Low 0.61 0.62 0.55 1.02 1.02 1.04 1.04 1.04 1.06 1.02 0.61 0.51 Garberville Area Reinforcement
IMPLE CRK 60 kV ::&?lgtl&;:UMBOLDT 15kv P2 Bus/Breaker Low 0.55 0.56 0.44 1.02 1.03 1.03 1.03 1.03 1.06 1.02 0.54 0.39 Garberville Area Reinforcement
RUSS RCH 60 kv :é&?lﬁ)ll\;ll\:;:UMBOLDT 115Ky P2 Bus/Breaker Low 0.54 0.55 0.43 1.02 1.02 1.03 1.03 1.03 1.06 1.02 0.53 0.39 Garberville Area Reinforcement
WILLWCRK 60 kV ::&?lgtl&;:UMBOLDT 15kv P2 Bus/Breaker Low 0.51 0.55 0.42 1.01 1.02 1.02 1.02 1.03 1.04 1.01 0.52 0.37 Garberville Area Reinforcement
HMBOBAYPPC 60 kV :é&?lﬁ)ll\;ll\:;:UMBOLDT 115Ky P2 Bus/Breaker Low 0.55 0.54 0.39 1.04 1.04 1.03 1.03 1.03 1.07 1.04 0.52 0.35 Garberville Area Reinforcement
HOOPA 60 kV ::&?lgtl&;:UMBOLDT 15kv P2 Bus/Breaker Low 0.50 0.53 0.41 1.00 1.01 1.01 1.01 1.03 1.04 1.00 0.51 0.35 Garberville Area Reinforcement
HMBOBAYPPA 60 kV :é&?lﬁ)ll\;ll\:;:UMBOLDT 115Ky P2 Bus/Breaker Low 0.55 0.54 0.39 1.04 1.04 1.03 1.03 1.03 1.07 1.04 0.52 0.35 Garberville Area Reinforcement
EEL RIVR 60 kV ::&?lgtl&;:UMBOLDT 15kv P2 Bus/Breaker Low 0.58 0.58 0.43 1.02 1.03 1.03 1.02 1.01 1.06 1.02 0.56 0.39 Garberville Area Reinforcement
SCOTIATP 60 kV :é&?lﬁ)ll\;ll\:;:UMBOLDT 115Ky P2 Bus/Breaker Low 0.68 0.68 0.51 1.03 1.03 1.03 1.02 1.02 1.06 1.03 0.66 0.48 Garberville Area Reinforcement
NEWBURG 60 kV ::&?lgtl&;:UMBOLDT 15kv P2 Bus/Breaker Low 0.61 0.60 0.45 1.02 1.03 1.03 1.02 1.01 1.06 1.02 0.58 0.42 Garberville Area Reinforcement
PCLUMBER 60 kV :é&?lﬁ)ll\;ll\:;:UMBOLDT 115Ky P2 Bus/Breaker Low 0.66 0.65 0.50 1.03 1.02 1.03 1.02 1.01 1.06 1.03 0.63 0.47 Garberville Area Reinforcement
CARLOTTA 60 kV ::&?lgtl&;:UMBOLDT 15kv P2 Bus/Breaker Low 0.66 0.65 0.50 1.03 1.02 1.03 1.02 1.01 1.06 1.03 0.63 0.47 Garberville Area Reinforcement
RIO DELL 60 kV :é&?lﬁ)ll\;ll\:;:UMBOLDT 115Ky P2 Bus/Breaker Low 0.68 0.68 0.51 1.03 1.03 1.03 1.02 1.02 1.06 1.03 0.66 0.48 Garberville Area Reinforcement
SWNS FLT 60 kV ::&?lgtl&;:UMBOLDT 15kv P2 Bus/Breaker Low 0.77 0.76 0.64 1.02 1.02 1.03 1.02 1.00 1.05 1.02 0.75 0.61 Garberville Area Reinforcement
SCTIATP2 60 kV :é&?lﬁ)ll\;ll\:;:UMBOLDT 115Ky P2 Bus/Breaker Low 0.68 0.68 0.51 1.03 1.03 1.03 1.02 1.02 1.06 1.03 0.66 0.48 Garberville Area Reinforcement
BRDGVLLE 60 kV ::&?lgtl&;:UMBOLDT 15kv P2 Bus/Breaker Low 0.81 0.81 0.69 1.02 1.02 1.03 1.02 0.99 1.05 1.02 0.80 0.67 Garberville Area Reinforcement
FRUITLND 60 kV :é&?lﬁ)ll\;ll\:;:UMBOLDT 115Ky P2 Bus/Breaker Low 0.81 0.81 0.60 1.02 1.02 0.99 0.98 0.92 1.03 1.01 0.80 0.58 Garberville Area Reinforcement
FRT SWRD 60 kV ::&?lgtl&;:UMBOLDT 15kv P2 Bus/Breaker Low 0.82 0.81 0.60 1.02 1.03 0.98 0.96 0.92 1.03 1.01 0.80 0.58 Garberville Area Reinforcement
GRBRVLLE 60 kV :é&?lﬁ)ll\;ll\:;:UMBOLDT 115Ky P2 Bus/Breaker Low 0.83 0.82 0.60 1.03 1.03 0.96 0.95 0.91 1.03 1.02 0.82 0.58 Garberville Area Reinforcement
KEKAWAKA 60 kV ::&?lgtl&;:UMBOLDT 15kv P2 Bus/Breaker Low 0.85 0.84 0.64 1.02 1.03 0.97 0.95 0.92 1.03 1.02 0.83 0.63 Garberville Area Reinforcement
P2-2:A1:11:_HMBOBAYPPB
HUMBOLDT 115 kV 13.8KV SECTION 1D P2 Bus/Breaker Low 0.95 0.96 0.83 0.97 0.97 0.96 0.96 0.96 1.07 0.97 0.96 0.6 Continue to monitor
LOW GAP1 115 kV P2-2:A1:11:_HMBOBAYPPB P2 Bus/Breaker Low 0.98 1.00 0.89 1.00 1.01 1.01 1.00 1.00 1.07 1.00 1.00 0.75 Continue to monitor
13.8KV SECTION 1D
P2-2:A1:11:_HMBOBAYPPB . .
BRDGVLLE 115 kV 13.8KV SECTION 1D P2 Bus/Breaker Low 0.98 0.99 0.86 1.00 1.00 1.00 0.99 0.99 1.07 1.00 0.99 0.69 Continue to monitor
P2-2:A1:11:_HMBOBAYPPB
HMBOBAYPPB 115 kV = P2 Bus/Breaker Low 0.95 0.96 0.83 0.97 0.97 0.96 0.96 0.96 1.07 0.97 0.96 0.64 Continue to monitor
13.8KV SECTION 1D
P2-2:A1:11:_HMBOBAYPPB . .
HUMBOLDT 60 kV 13.8KV SECTION 1D P2 Bus/Breaker Low 1.03 1.03 0.89 1.03 1.03 1.03 1.03 1.03 1.06 1.03 1.03 0.68 Continue to monitor
HARRIS 60 kV P2-2:A1:11:_HMBOBAYPPB P2 Bus/Breaker Low 1.02 1.03 0.89 1.03 1.03 1.03 1.03 1.03 1.05 1.03 1.03 0.68 Continue to monitor
13.8KV SECTION 1D
P2-2:A1:11:_HMBOBAYPPB . .
EUREKA 60 kv 13.8KV SECTION 1D P2 Bus/Breaker Low 1.02 1.03 0.88 1.03 1.04 1.03 1.03 1.03 1.05 1.03 1.03 0.66 Continue to monitor
P2-2:A1:11:_HMBOBAYPPB
EUREKA A 60 kV = P2 Bus/Breaker Low 1.02 1.03 0.88 1.03 1.04 1.03 1.03 1.03 1.05 1.03 1.03 0.66 Continue to monitor
13.8KV SECTION 1D
P2-2:A1:11:_HMBOBAYPPB . .
HMBLT BY 60 kV 13.8KV SECTION 1D P2 Bus/Breaker Low 1.02 1.03 0.88 1.04 1.04 1.03 1.03 1.03 1.05 1.04 1.02 0.66 Continue to monitor
California 1SO/I0P October 31, 2022 Page 12 of 30



2022-2023 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Coast/Los Padres
) N . .
High/Low Voltages ‘ 9 CO Irornia |SO
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
Substation Contingency (All and Worst P6) | Category Category Description 2024 2027 2032 2024 Spring | 2027 Spring | 2024 Winter 2927 2032|2024 SP Heavy 2024 OP 2027 SP High Project & Potential Mitigation Solutions
High/Low Voltage Summer | Summer | Summer OffPeak | Off-Peak Peak Winter Winter | Renewable & Sensitivit CEC Forecast 2035 ATE
Peak Peak Peak Peak Peak Min Gas Gen ¥
HMBOBAYPPC 60 kV P2-2:A1:11:_HMBOBAYPPB P2 Bus/Breaker Low 1.02 1.03 0.88 1.04 1.04 1.03 1.03 1.03 1.05 1.04 1.02 0.66 Continue to monitor
13.8KV SECTION 1D
P2-2:A1:11:_HMBOBAYPPB . .
HOOPA 60 kV 13.8KV SECTION 1D P2 Bus/Breaker Low 0.97 1.03 0.90 1.00 1.01 1.01 1.01 1.03 1.02 1.00 1.03 0.62 Continue to monitor
HMBOBAYPPA 60 kV P2-2:A1:11:_HMBOBAYPPB P2 Bus/Breaker Low 1.02 1.03 0.88 1.04 1.04 1.03 1.03 1.03 1.05 1.04 1.02 0.66 Continue to monitor
13.8KV SECTION 1D
P2-2:A1:11:_HMBOBAYPPB . .
EELRIVR 60 kV 13.8KV SECTION 1D P2 Bus/Breaker Low 1.00 1.01 0.85 1.02 1.03 1.02 1.02 1.01 1.05 1.02 1.01 0.63 Continue to monitor
SCOTIATP 60 kV P2-2:A1:11:_HMBOBAYPPB P2 Bus/Breaker Low 1.02 1.03 0.86 1.03 1.03 1.02 1.01 1.01 1.05 1.03 1.03 0.64 Continue to monitor
13.8KV SECTION 1D
P2-2:A1:11:_HMBOBAYPPB . .
NEWBURG 60 kV 13.8KV SECTION 1D P2 Bus/Breaker Low 1.00 1.01 0.85 1.02 1.03 1.02 1.01 1.01 1.05 1.02 1.01 0.62 Continue to monitor
PCLUMBER 60 kV P2-2:A1:11:_HMBOBAYPPB P2 Bus/Breaker Low 1.01 1.02 0.85 1.02 1.02 1.01 1.01 1.00 1.05 1.02 1.02 0.63 Continue to monitor
13.8KV SECTION 1D
P2-2:A1:11:_HMBOBAYPPB . .
CARLOTTA 60 kv 13.8KV SECTION 1D P2 Bus/Breaker Low 1.01 1.02 0.85 1.02 1.02 1.01 1.01 1.00 1.05 1.02 1.02 0.63 Continue to monitor
RIO DELL 60 kV P2-2:A1:11:_HMBOBAYPPB P2 Bus/Breaker Low 1.02 1.03 0.86 1.03 1.03 1.02 1.01 1.01 1.05 1.03 1.03 0.64 Continue to monitor
13.8KV SECTION 1D
P2-2:A1:11:_HMBOBAYPPB . .
SWNS FLT 60 kv 13.8KV SECTION 1D P2 Bus/Breaker Low 0.98 0.99 0.85 1.00 1.00 0.99 0.99 0.98 1.05 1.00 0.99 0.66 Continue to monitor
SCTIATP2 60 kV P2-2:A1:11:_HMBOBAYPPB P2 Bus/Breaker Low 1.02 1.03 0.86 1.03 1.03 1.02 1.01 1.01 1.05 1.03 1.03 0.64 Continue to monitor
13.8KV SECTION 1D
P2-2:A1:11:_HMBOBAYPPB
BRDGVLLE 60 kV 13.8KV SECTION 1D P2 Bus/Breaker Low 0.98 0.99 0.85 0.99 0.99 0.98 0.98 0.97 1.05 0.99 0.99 0.6 Continue to monitor
FRUITLND 60 kV P2-2:A1:11:_HMBOBAYPPB P2 Bus/Breaker Low 0.96 0.97 0.78 1.00 1.01 0.96 0.94 0.90 1.04 0.99 0.96 0.58 Continue to monitor
13.8KV SECTION 1D
P2-2:A1:11:_HMBOBAYPPB . .
FRT SWRD 60 kV 13.8KV SECTION 1D P2 Bus/Breaker Low 0.96 0.96 0.78 1.00 1.02 0.94 0.93 0.90 1.03 0.99 0.96 0.58 Continue to monitor
GRBRVLLE 60 kV P2-2:A1:11:_HMBOBAYPPB P2 Bus/Breaker Low 0.97 0.97 0.78 1.01 1.03 0.93 0.91 0.89 1.03 1.00 0.97 0.58 Continue to monitor
13.8KV SECTION 1D
P2-2:A1:11:_HMBOBAYPPB . .
KEKAWAKA 60 kV 13.8KV SECTION 1D P2 Bus/Breaker Low 0.97 0.97 0.80 1.01 1.03 0.94 0.93 0.90 1.03 1.00 0.97 0.63 Continue to monitor
P2-2:A1:12:_HMBOBAYPPA
FRT SWRD 60 kV = P2 Bus/Breaker Low 0.96 0.96 0.88 1.00 1.02 0.94 0.93 0.90 1.02 0.99 0.96 N/A Continue to monitor
13.8KV SECTION 1D
P2-2:A1:12:_HMBOBAYPPA . .
GRBRVLLE 60 kV 13.8KV SECTION 1D P2 Bus/Breaker Low 0.97 0.97 0.88 1.01 1.03 0.93 0.92 0.89 1.03 1.00 0.97 N/A Continue to monitor
FRUITLND 60 kV ::CilglNzl,DLOW GAP1 115KV P2 Bus/Breaker Low 0.97 0.96 0.84 0.96 1.00 0.92 0.92 0.87 1.03 0.95 0.96 0.83 Continue to monitor
FRT SWRD 60 kV ::C%I'IAOINZH_)LOW GAP1 115KV P2 Bus/Breaker Low 0.96 0.96 0.84 0.96 1.00 0.91 0.90 0.87 1.02 0.94 0.96 0.83 Continue to monitor
GRBRVLLE 60 kV ::CilglNzl,DLOW GAP1 115KV P2 Bus/Breaker Low 0.97 0.97 0.83 0.96 1.02 0.90 0.89 0.86 1.03 0.95 0.97 0.82 Continue to monitor
P2-2:A1:2:_LOW GAP1 115KV
KEKAWAKA 60 kV SECTION 1]‘3 P2 Bus/Breaker Low 0.97 0.97 0.84 0.96 1.02 0.91 0.91 0.88 1.02 0.95 0.97 0.84 Continue to monitor
P2-3:A1:1:_HUMBOLDT - MA
LOW GAP1 115 kV 115KV & HUMBOLDT-TRINITY P2 Bus/Breaker Low NConv NConv 0.78 1.04 1.04 1.05 1.04 1.02 1.07 1.04 NConv 0.77 Garberville Area Reinforcement
LINE
P2-3:A1:1:_HUMBOLDT - MA
BRDGVLLE 115 kV 115KV & HUMBOLDT-TRINITY P2 Bus/Breaker Low NConv NConv 0.72 1.04 1.04 1.04 1.03 1.02 1.07 1.04 NConv 0.70 Garberville Area Reinforcement
LINE
P2-3:A1:1:_HUMBOLDT - MA
HUMBOLDT 60 kV 115KV & HUMBOLDT-TRINITY P2 Bus/Breaker Low NConv NConv 0.36 1.03 1.03 1.03 1.03 1.03 1.08 1.03 NConv 0.31 Garberville Area Reinforcement
LINE
P2-3:A1:1:_HUMBOLDT - MA
HARRIS 60 kV 115KV & HUMBOLDT-TRINITY P2 Bus/Breaker Low NConv NConv 0.36 1.03 1.03 1.03 1.03 1.03 1.08 1.03 NConv 0.31 Garberville Area Reinforcement
LINE
P2-3:A1:1:_HUMBOLDT - MA
EUREKA 60 kV 115KV & HUMBOLDT-TRINITY P2 Bus/Breaker Low NConv NConv 0.36 1.03 1.04 1.03 1.03 1.03 1.08 1.03 NConv 0.31 Garberville Area Reinforcement
LINE

California 1SO/I0P
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2022-2023 1SO Reliability Assessment - Study Results

Study Area:

High/Low Voltages

PG&E Central Coast/Los Padres

& California IO

Substation

Contingency (All and Worst P6)

Category

Category Description

High/Low Voltage

Voltage PU (Baseline Scenarios)

Voltage PU (Sensitivity Scenarios)

2024
Summer
Peak

2027
Summer
Peak

2032

Summer

Peak

Off-Peak | Off-Peak

2024 Spring | 2027 Spring [ 2024 Winter

Peak

2027
Winter
Peak

2032
Winter
Peak

2024 SP Heavy

Renewable &
Min Gas Gen

2024 OP
Sensitivity

2027 SP High
CEC Forecast

2035 ATE

Project & Potential Mitigation Solutions

EUREKA A 60 kV

P2-3:A1:1:_HUMBOLDT - MA
115KV & HUMBOLDT-TRINITY
LINE

P2

Bus/Breaker

Low

NConv

NConv

0.35

1.03 1.04

1.03

1.03

1.03

1.08

1.03 NConv

0.31

Garberville Area Reinforcement

HMBLT BY 60 kV

P2-3:A1:1:_HUMBOLDT - MA
115KV & HUMBOLDT-TRINITY
LINE

P2

Bus/Breaker

NConv

NConv

0.36

1.04 1.04

1.03

1.03

1.03

1.07

1.04 NConv

0.32

Garberville Area Reinforcement

RDGE CBN 60 kV

P2-3:A1:1:_HUMBOLDT - MA
115KV & HUMBOLDT-TRINITY
LINE

P2

Bus/Breaker

Low

NConv

NConv

0.45

1.02 1.02

1.03

1.03

1.03

1.06

1.03 NConv

0.41

Garberville Area Reinforcement

MPLE CRK 60 kV

P2-3:A1:1:_HUMBOLDT - MA
115KV & HUMBOLDT-TRINITY
LINE

P2

Bus/Breaker

Low

NConv

NConv

0.38

1.02 1.03

1.03

1.03

1.03

1.06

1.02 NConv

0.33

Garberville Area Reinforcement

RUSS RCH 60 kV

P2-3:A1:1:_HUMBOLDT - MA
115KV & HUMBOLDT-TRINITY
LINE

P2

Bus/Breaker

NConv

NConv

0.38

1.02 1.02

1.02

1.03

1.03

1.06

1.02 NConv

0.32

Garberville Area Reinforcement

WILLWCRK 60 kV

P2-3:A1:1:_HUMBOLDT - MA
115KV & HUMBOLDT-TRINITY
LINE

P2

Bus/Breaker

Low

NConv

NConv

0.36

1.01 1.02

1.01

1.02

1.03

1.04

1.01 NConv

0.31

Garberville Area Reinforcement

HMBOBAYPPC 60 kV

P2-3:A1:1:_HUMBOLDT - MA
115KV & HUMBOLDT-TRINITY
LINE

P2

Bus/Breaker

Low

NConv

NConv

0.36

1.04 1.04

1.03

1.03

1.03

1.07

1.04 NConv

0.32

Garberville Area Reinforcement

HOOPA 60 kv

P2-3:A1:1:_HUMBOLDT - MA
115KV & HUMBOLDT-TRINITY
LINE

P2

Bus/Breaker

NConv

NConv

0.35

1.00 1.01

1.01

1.01

1.03

1.03

1.00 NConv

0.30

Garberville Area Reinforcement

HMBOBAYPPA 60 kV

P2-3:A1:1:_HUMBOLDT - MA
115KV & HUMBOLDT-TRINITY
LINE

P2

Bus/Breaker

Low

NConv

NConv

0.36

1.04 1.04

1.03

1.03

1.03

1.07

1.04 NConv

0.32

Garberville Area Reinforcement

EELRIVR 60 kV

P2-3:A1:1:_HUMBOLDT - MA
115KV & HUMBOLDT-TRINITY
LINE

P2

Bus/Breaker

Low

NConv

NConv

0.40

1.02 1.03

1.03

1.02

1.01

1.06

1.02 NConv

0.36

Garberville Area Reinforcement

SCOTIATP 60 kV

P2-3:A1:1:_HUMBOLDT - MA
115KV & HUMBOLDT-TRINITY
LINE

P2

Bus/Breaker

NConv

NConv

0.49

1.03 1.03

1.03

1.02

1.02

1.06

1.03 NConv

0.46

Garberville Area Reinforcement

NEWBURG 60 kV

P2-3:A1:1:_HUMBOLDT - MA
115KV & HUMBOLDT-TRINITY
LINE

P2

Bus/Breaker

Low

NConv

NConv

0.43

1.02 1.03

1.03

1.02

1.01

1.06

1.02 NConv

0.39

Garberville Area Reinforcement

PCLUMBER 60 kV

P2-3:A1:1:_HUMBOLDT - MA
115KV & HUMBOLDT-TRINITY
LINE

P2

Bus/Breaker

Low

NConv

NConv

0.48

1.02 1.02

1.03

1.02

1.01

1.06

1.02 NConv

0.44

Garberville Area Reinforcement

CARLOTTA 60 kV

P2-3:A1:1:_HUMBOLDT - MA
115KV & HUMBOLDT-TRINITY
LINE

P2

Bus/Breaker

NConv

NConv

0.48

1.02 1.02

1.03

1.02

1.01

1.06

1.02 NConv

0.44

Garberville Area Reinforcement

RIO DELL 60 kv

P2-3:A1:1:_HUMBOLDT - MA
115KV & HUMBOLDT-TRINITY
LINE

P2

Bus/Breaker

Low

NConv

NConv

0.49

1.03 1.03

1.03

1.02

1.02

1.06

1.03 NConv

0.46

Garberville Area Reinforcement

SWNS FLT 60 kV

P2-3:A1:1:_HUMBOLDT - MA
115KV & HUMBOLDT-TRINITY
LINE

P2

Bus/Breaker

Low

NConv

NConv

0.62

1.02 1.01

1.03

1.02

1.00

1.05

1.02 NConv

0.60

Garberville Area Reinforcement

SCTIATP2 60 kV

P2-3:A1:1:_HUMBOLDT - MA
115KV & HUMBOLDT-TRINITY
LINE

P2

Bus/Breaker

NConv

NConv

0.49

1.03 1.03

1.03

1.02

1.02

1.06

1.03 NConv

0.46

Garberville Area Reinforcement

BRDGVLLE 60 kV

P2-3:A1:1:_HUMBOLDT - MA
115KV & HUMBOLDT-TRINITY
LINE

P2

Bus/Breaker

Low

NConv

NConv

0.68

1.02 1.01

1.03

1.02

0.99

1.05

1.02 NConv

0.66

Garberville Area Reinforcement

FRUITLND 60 kV

P2-3:A1:1:_HUMBOLDT - MA
115KV & HUMBOLDT-TRINITY
LINE

P2

Bus/Breaker

Low

NConv

NConv

0.60

1.01 1.02

0.99

0.98

0.92

1.03

1.01 NConv

0.57

Garberville Area Reinforcement

FRT SWRD 60 kV

P2-3:A1:1:_HUMBOLDT - MA
115KV & HUMBOLDT-TRINITY
LINE

P2

Bus/Breaker

NConv

NConv

1.01 1.03

0.98

0.96

0.92

1.03

1.01 NConv

0.57

Garberville Area Reinforcement
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2022-2023 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Coast/Los Padres
HighlLow Votages & California 150
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
Substation Contingency (All and Worst P6) | Category Category Description 2024 2027 2032 2024 Spring | 2027 Spring | 2024 Winter 2927 2032|2024 SP Heavy 2024 OP 2027 SP High Project & Potential Mitigation Solutions
High/Low Voltage Summer | Summer | Summer OffPeak | Off-Peak Peak Winter Winter | Renewable & Sensitivity | CEC Forecast 2035 ATE
Peak Peak Peak Peak Peak Min Gas Gen
P2-3:A1:1:_HUMBOLDT - MA
GRBRVLLE 60 kV 115KV & HUMBOLDT-TRINITY P2 Bus/Breaker Low NConv NConv 0.59 1.02 1.03 0.96 0.95 0.91 1.03 1.02 NConv 0.57 Garberville Area Reinforcement
LINE
P2-3:A1:1:_HUMBOLDT - MA
KEKAWAKA 60 kV 115KV & HUMBOLDT-TRINITY P2 Bus/Breaker Low NConv NConv 0.64 1.02 1.03 0.97 0.95 0.92 1.03 1.01 NConv 0.62 Garberville Area Reinforcement
LINE
HUMBOLDT 115 kV 23’;‘2113:1&8;;RDG\/LLE 15KV P2 Bus/Breaker Low 0.96 0.96 0.79 0.97 0.97 0.97 0.97 0.97 1.07 0.97 0.96 0.78 Continue to monitor
HMBOBAYPPB 115 kV FP{IZ':;ARI;S;{ZBRDGVLLE 115KV - P2 Bus/Breaker Low 0.98 0.98 0.81 0.99 0.99 0.99 0.99 0.99 1.07 0.99 0.98 0.80 Continue to monitor
HUMBOLDT 60 kV 23’;‘2113:1&8;;RDG\/LLE 15KV P2 Bus/Breaker Low 1.03 1.03 0.84 1.03 1.03 1.03 1.03 1.03 1.06 1.03 1.03 0.83 Continue to monitor
HARRIS 60 kV FP{IZ':;ARI;S;{ZBRDGVLLE 115KV - P2 Bus/Breaker Low 1.03 1.03 0.84 1.03 1.03 1.03 1.03 1.03 1.05 1.03 1.03 0.82 Continue to monitor
EUREKA 60 kV 23’;‘2113:1&8;;RDG\/LLE 15KV P2 Bus/Breaker Low 1.03 1.03 0.82 1.03 1.04 1.03 1.03 1.03 1.05 1.03 1.03 0.80 Continue to monitor
EUREKA A 60 kV FP{IZ':;ARI;S;{ZBRDGVLLE 115KV - P2 Bus/Breaker Low 1.03 1.03 0.82 1.03 1.04 1.03 1.03 1.03 1.05 1.03 1.03 0.80 Continue to monitor
HMBLT BY 60 kV 23’;‘2113:1&8;;RDG\/LLE 15KV P2 Bus/Breaker Low 1.03 1.03 0.81 1.04 1.04 1.03 1.03 1.03 1.05 1.04 1.02 0.79 Continue to monitor
RDGE CBN 60 kV FP{IZ':;ARI;S;{ZBRDGVLLE 115KV - P2 Bus/Breaker Low 1.02 1.03 0.87 1.01 1.01 1.03 1.03 1.03 1.05 1.01 1.03 0.85 Continue to monitor
MPLE CRK 60 kV/ 23’;‘2113:1&8;;RDG\/LLE 15KV P2 Bus/Breaker Low 1.02 1.03 0.85 1.02 1.02 1.03 1.03 1.03 1.04 1.02 1.03 0.83 Continue to monitor
RUSS RCH 60 kV FP{IZ':;ARI;S;{ZBRDGVLLE 115KV - P2 Bus/Breaker Low 1.01 1.03 0.85 1.02 1.02 1.02 1.03 1.03 1.04 1.02 1.03 0.82 Continue to monitor
WILLWCRK 60 kV 23’;‘2113:1&8;;RDG\/LLE 15KV P2 Bus/Breaker Low 0.99 1.03 0.85 1.00 1.01 1.01 1.02 1.03 1.02 1.01 1.03 0.81 Continue to monitor
HMBOBAYPPC 60 kV FP{IZ':;ARI;S;{ZBRDGVLLE 115KV - P2 Bus/Breaker Low 1.03 1.03 0.81 1.04 1.04 1.03 1.03 1.03 1.05 1.04 1.02 0.79 Continue to monitor
HOOPA 60 kV 23’;‘2113:1&8;;RDG\/LLE 15KV P2 Bus/Breaker Low 0.99 1.03 0.84 1.00 1.01 1.01 1.01 1.03 1.02 1.00 1.03 0.80 Continue to monitor
HMBOBAYPPA 60 kV FP{IZ':;ARI;S;{ZBRDGVLLE 115KV - P2 Bus/Breaker Low 1.03 1.03 0.81 1.04 1.04 1.03 1.03 1.03 1.05 1.04 1.02 0.79 Continue to monitor
EELRIVR 60 kV 23’;‘2113:1&8;;RDG\/LLE 15KV P2 Bus/Breaker Low 1.01 1.01 0.75 1.02 1.03 1.01 1.01 0.99 1.03 1.02 1.01 0.72 Continue to monitor
SCOTIATP 60 kV FP{IZ':;ARI;S;{ZBRDGVLLE 115KV - P2 Bus/Breaker Low 1.03 1.03 0.73 1.03 1.03 1.01 1.00 0.97 1.04 1.03 1.03 0.69 Continue to monitor
NEWBURG 60 kV 23’;‘2113:1&8;;RDG\/LLE 15KV P2 Bus/Breaker Low 1.01 1.01 0.73 1.02 1.03 1.01 1.00 0.98 1.03 1.02 1.01 0.70 Continue to monitor
PCLUMBER 60 kV FP{IZ':;ARI;S;{ZBRDGVLLE 115KV - P2 Bus/Breaker Low 1.02 1.02 0.72 1.02 1.02 1.00 0.99 0.96 1.03 1.01 1.02 0.68 Continue to monitor
CARLOTTA 60 kV 23’;‘2113:1&8;;RDG\/LLE 15KV P2 Bus/Breaker Low 1.02 1.02 0.72 1.02 1.02 1.00 0.99 0.96 1.03 1.01 1.02 0.68 Continue to monitor
RIO DELL 60 kV FP{IZ':;ARI;S;{ZBRDGVLLE 115KV - P2 Bus/Breaker Low 1.03 1.03 0.73 1.03 1.03 1.01 1.00 0.97 1.04 1.03 1.03 0.69 Continue to monitor
SWNS FLT 60 kV 23’;‘2113:1&8;;RDG\/LLE 15KV P2 Bus/Breaker Low 1.00 1.00 0.65 1.00 1.01 0.96 0.95 0.89 1.01 1.00 1.00 0.62 Continue to monitor
SCTIATP2 60 kV FP{IZ':;ARI;S;{ZBRDGVLLE 115KV - P2 Bus/Breaker Low 1.03 1.03 0.73 1.03 1.03 1.01 1.00 0.97 1.04 1.03 1.03 0.69 Continue to monitor
BRDGVLLE 60 kV 23’;‘2113:1&8;;RDG\/LLE 15KV P2 Bus/Breaker Low 1.00 0.99 0.63 1.00 1.01 0.95 0.94 0.87 1.01 0.99 0.99 0.60 Continue to monitor
FRUITLND 60 kV FP{IZ':;ARI;S;{ZBRDGVLLE 115KV - P2 Bus/Breaker Low 0.98 0.98 0.56 0.99 1.02 0.93 0.91 0.81 1.00 0.98 0.98 0.53 Continue to monitor
FRT SWRD 60 kV 23’;‘2113:1&8;;RDG\/LLE 15KV P2 Bus/Breaker Low 0.98 0.98 0.56 1.00 1.02 0.91 0.89 0.81 1.00 0.98 0.97 0.53 Continue to monitor
GRBRVLLE 60 kV FP{IZ':;ARI;S;{ZBRDGVLLE 115KV - P2 Bus/Breaker Low 0.98 0.98 0.56 1.01 1.03 0.90 0.88 0.80 1.00 0.99 0.97 0.53 Continue to monitor
KEKAWAKA 60 kV 23’;‘2113:1&8;;RDG\/LLE 15KV P2 Bus/Breaker Low 0.98 0.97 0.60 1.01 1.03 0.92 0.90 0.83 1.00 0.99 0.97 0.57 Continue to monitor
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2022-2023 1SO Reliability Assessment - Study Results

Study Area:

High/Low Voltages

PG&E Central Coast/Los Padres

& California 150

Voltage PU (Baseline Scenarios)

Voltage PU (Sensitivity Scenarios)

Substation Contingency (All and Worst P6) | Category Category Description 2024 2027 2032 2024 Spring | 2027 Spring | 2024 Winter 2927 2032|2024 SP Heavy 2024 OP 2027 SP High Project & Potential Mitigation Solutions
High/Low Voltage Summer | Summer | Summer OffPeak | Off-Peak Peak Winter Winter | Renewable & Sensitivity | CEC Forecast 2035 ATE
Peak Peak Peak Peak Peak Min Gas Gen
HUMBOLDT 115 kV 23’;‘2111:1&9;;RDG\/LLE 15KV P2 Bus/Breaker Low 0.96 0.96 0.80 0.97 0.97 0.97 0.97 0.97 1.07 0.97 0.96 0.79 Continue to monitor
BRDGVLLE 115 kV FP{IZ':‘E;AF{I;S;{ZBRDGVLLE 115KV - P2 Bus/Breaker Low 0.97 0.97 0.80 0.97 0.97 0.97 0.97 0.97 1.08 0.97 0.97 0.79 Continue to monitor
HMBOBAYPPB 115 kV 23’;‘2111:1&9;;RDG\/LLE 15KV P2 Bus/Breaker Low 0.99 0.98 0.82 0.99 0.99 0.99 0.99 0.99 1.07 0.99 0.98 0.81 Continue to monitor
HUMBOLDT 60 kV FP{IZ':‘E;AF{I;S;{ZBRDGVLLE 115KV - P2 Bus/Breaker Low 1.03 1.03 0.86 1.03 1.03 1.03 1.03 1.03 1.06 1.03 1.03 0.84 Continue to monitor
HARRIS 60 kV 23’;‘2111:1&9;;RDG\/LLE 15KV P2 Bus/Breaker Low 1.03 1.03 0.85 1.03 1.03 1.03 1.03 1.03 1.05 1.03 1.03 0.84 Continue to monitor
EUREKA 60 kV FP{IZ':‘E;AF{I;S;{ZBRDGVLLE 115KV - P2 Bus/Breaker Low 1.03 1.03 0.84 1.03 1.04 1.03 1.03 1.03 1.05 1.03 1.03 0.82 Continue to monitor
EUREKA A 60 kV 23’;‘2111:1&9;;RDG\/LLE 15KV P2 Bus/Breaker Low 1.03 1.03 0.84 1.03 1.04 1.03 1.03 1.03 1.05 1.03 1.03 0.82 Continue to monitor
HMBLT BY 60 kV FP{IZ':‘E;AF{I;S;{ZBRDGVLLE 115KV - P2 Bus/Breaker Low 1.03 1.03 0.83 1.04 1.04 1.03 1.03 1.03 1.05 1.04 1.02 0.80 Continue to monitor
RDGE CBN 60 kV 23’;‘2111:1&9;;RDG\/LLE 15KV P2 Bus/Breaker Low 1.02 1.03 0.88 1.01 1.01 1.03 1.03 1.03 1.05 1.01 1.03 0.86 Continue to monitor
MPLE CRK 60 kV FP{IZ':‘E;AF{I;S;{ZBRDGVLLE 115KV - P2 Bus/Breaker Low 1.02 1.03 0.86 1.02 1.02 1.03 1.03 1.03 1.04 1.02 1.03 0.84 Continue to monitor
RUSS RCH 60 kV 23’;‘2111:1&9;;RDG\/LLE 15KV P2 Bus/Breaker Low 1.01 1.03 0.86 1.02 1.02 1.02 1.03 1.03 1.04 1.02 1.03 0.83 Continue to monitor
WILLWCRK 60 kV FP{IZ':‘E;AF{I;S;{ZBRDGVLLE 115KV - P2 Bus/Breaker Low 0.99 1.03 0.86 1.00 1.01 1.01 1.02 1.03 1.02 1.01 1.03 0.83 Continue to monitor
HMBOBAYPPC 60 kV 23’;‘2111:1&9;;RDG\/LLE 15KV P2 Bus/Breaker Low 1.03 1.03 0.83 1.04 1.04 1.03 1.03 1.03 1.05 1.04 1.02 0.80 Continue to monitor
HOOPA 60 kv FP{IZ':‘E;AF{I;S;{ZBRDGVLLE 115KV - P2 Bus/Breaker Low 0.99 1.03 0.85 1.00 1.01 1.01 1.01 1.03 1.02 1.00 1.03 0.81 Continue to monitor
HMBOBAYPPA 60 kV 23’;‘2111:1&9;;RDG\/LLE 15KV P2 Bus/Breaker Low 1.03 1.03 0.83 1.04 1.04 1.03 1.03 1.03 1.05 1.04 1.02 0.80 Continue to monitor
EELRIVR 60 kV FP{IZ':‘E;AF{I;S;{ZBRDGVLLE 115KV - P2 Bus/Breaker Low 1.01 1.01 0.76 1.02 1.03 1.01 1.01 0.99 1.03 1.02 1.01 0.73 Continue to monitor
SCOTIATP 60 kV 23’;‘2111:1&9;;RDG\/LLE 15KV P2 Bus/Breaker Low 1.03 1.03 0.74 1.03 1.03 1.01 1.00 0.97 1.04 1.03 1.03 0.70 Continue to monitor
NEWBURG 60 kV FP{IZ':‘E;AF{I;S;{ZBRDGVLLE 115KV - P2 Bus/Breaker Low 1.01 1.01 0.75 1.02 1.03 1.01 1.00 0.98 1.03 1.02 1.01 0.71 Continue to monitor
PCLUMBER 60 kV 23’;‘2111:1&9;;RDG\/LLE 15KV P2 Bus/Breaker Low 1.02 1.02 0.73 1.02 1.02 1.00 0.99 0.96 1.03 1.01 1.02 0.69 Continue to monitor
CARLOTTA 60 kV FP{IZ':‘E;AF{I;S;{ZBRDGVLLE 115KV - P2 Bus/Breaker Low 1.02 1.02 0.73 1.02 1.02 1.00 0.99 0.96 1.03 1.01 1.02 0.69 Continue to monitor
RIO DELL 60 kV 23’;‘2111:1&9;;RDG\/LLE 15KV P2 Bus/Breaker Low 1.03 1.03 0.74 1.03 1.03 1.01 1.00 0.97 1.04 1.03 1.03 0.70 Continue to monitor
SWNS FLT 60 kV FP{IZ':‘E;AF{I;S;{ZBRDGVLLE 115KV - P2 Bus/Breaker Low 1.00 1.00 0.66 1.00 1.01 0.96 0.95 0.89 1.01 1.00 1.00 0.62 Continue to monitor
SCTIATP2 60 kV 23’;‘2111:1&9;;RDG\/LLE 15KV P2 Bus/Breaker Low 1.03 1.03 0.74 1.03 1.03 1.01 1.00 0.97 1.04 1.03 1.03 0.70 Continue to monitor
BRDGVLLE 60 kV FP{IZ':‘E;AF{I;S;{ZBRDGVLLE 115KV - P2 Bus/Breaker Low 1.00 0.99 0.64 1.00 1.01 0.95 0.95 0.87 1.01 0.99 0.99 0.60 Continue to monitor
FRUITLND 60 kV 23’;‘2111:1&9;;RDG\/LLE 15KV P2 Bus/Breaker Low 0.98 0.98 0.57 0.99 1.02 0.93 0.91 0.81 0.99 0.98 0.98 0.53 Continue to monitor
FRT SWRD 60 kV FP{IZ':‘E;AF{I;S;{ZBRDGVLLE 115KV - P2 Bus/Breaker Low 0.98 0.98 0.57 1.00 1.02 0.91 0.90 0.81 1.00 0.98 0.97 0.53 Continue to monitor
GRBRVLLE 60 kV 23’;‘2111:1&9;;RDG\/LLE 15KV P2 Bus/Breaker Low 0.98 0.98 0.56 1.01 1.03 0.90 0.89 0.80 1.00 0.99 0.97 0.53 Continue to monitor
KEKAWAKA 60 kV FP{IZ':‘E;AF{I;S;{ZBRDGVLLE 115KV - P2 Bus/Breaker Low 0.98 0.97 0.60 1.01 1.03 0.92 0.90 0.83 1.00 0.99 0.97 0.57 Continue to monitor
P2-3:A1:2:_HUMBOLDT - MA
LOW GAP1 115 kV 115KV & HUMBOLDT BAY- P2 Bus/Breaker Low 0.86 0.87 0.79 1.04 1.05 1.05 1.04 1.02 1.07 1.04 0.86 0.78 Garberville Area Reinforcement
HUMBOLDT #1 LINE
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2022-2023 1SO Reliability Assessment - Study Results

Study Area:

High/Low Voltages

PG&E Central Coast/Los Padres

& California 150

Substation

Contingency (All and Worst P6)

Category

Category Description

High/Low Voltage

Voltage PU (Baseline Scenarios)

Voltage PU (Sensitivity Scenarios)

2024
Summer
Peak

2027
Summer
Peak

2032

Summer

Peak

Off-Peak | Off-Peak

2024 Spring | 2027 Spring [ 2024 Winter

Peak

2027
Winter
Peak

2032
Winter
Peak

2024 SP Heavy

Renewable &
Min Gas Gen

2024 OP
Sensitivity

2027 SP High
CEC Forecast

2035 ATE

Project & Potential Mitigation Solutions

BRDGVLLE 115 kV

P2-3:A1:2:_HUMBOLDT - MA
115KV & HUMBOLDT BAY-
HUMBOLDT #1 LINE

P2

Bus/Breaker

Low

0.83

0.83

0.73

1.04 1.04

1.04

1.03

1.02

1.07

1.04

0.82

0.71

Garberville Area Reinforcement

HUMBOLDT 60 kV

P2-3:A1:2:_HUMBOLDT - MA
115KV & HUMBOLDT BAY-
HUMBOLDT #1 LINE

P2

Bus/Breaker

0.39

1.03 1.03

1.03

1.03

1.03

1.08

1.03

0.35

Garberville Area Reinforcement

HARRIS 60 kV

P2-3:A1:2:_HUMBOLDT - MA
115KV & HUMBOLDT BAY-
HUMBOLDT #1 LINE

P2

Bus/Breaker

Low

0.55

0.54

0.39

1.03 1.03

1.03

1.03

1.03

1.08

1.03

0.52

0.35

Garberville Area Reinforcement

EUREKA 60 kV

P2-3:A1:2:_HUMBOLDT - MA
115KV & HUMBOLDT BAY-
HUMBOLDT #1 LINE

P2

Bus/Breaker

Low

0.54

0.54

0.39

1.03 1.04

1.03

1.03

1.03

1.08

1.03

0.52

0.34

Garberville Area Reinforcement

EUREKA A 60 kV

P2-3:A1:2:_HUMBOLDT - MA
115KV & HUMBOLDT BAY-
HUMBOLDT #1 LINE

P2

Bus/Breaker

0.39

1.03 1.04

1.03

1.03

1.03

1.08

1.03

0.34

Garberville Area Reinforcement

HMBLT BY 60 kV

P2-3:A1:2:_HUMBOLDT - MA
115KV & HUMBOLDT BAY-
HUMBOLDT #1 LINE

P2

Bus/Breaker

Low

0.55

0.54

0.39

1.04 1.04

1.03

1.03

1.03

1.07

1.04

0.52

0.35

Garberville Area Reinforcement

RDGE CBN 60 kV

P2-3:A1:2:_HUMBOLDT - MA
115KV & HUMBOLDT BAY-
HUMBOLDT #1 LINE

P2

Bus/Breaker

Low

0.61

0.62

0.55

1.02 1.02

1.04

1.04

1.04

1.06

1.02

0.61

0.51

Garberville Area Reinforcement

MPLE CRK 60 kV

P2-3:A1:2:_HUMBOLDT - MA
115KV & HUMBOLDT BAY-
HUMBOLDT #1 LINE

P2

Bus/Breaker

0.44

1.02 1.03

1.03

1.03

1.03

1.06

1.02

0.39

Garberville Area Reinforcement

RUSS RCH 60 kV

P2-3:A1:2:_HUMBOLDT - MA
115KV & HUMBOLDT BAY-
HUMBOLDT #1 LINE

P2

Bus/Breaker

Low

0.54

0.55

0.43

1.02 1.02

1.03

1.03

1.03

1.06

1.02

0.53

0.39

Garberville Area Reinforcement

WILLWCRK 60 kV

P2-3:A1:2:_HUMBOLDT - MA
115KV & HUMBOLDT BAY-
HUMBOLDT #1 LINE

P2

Bus/Breaker

Low

0.51

0.55

0.42

1.01 1.02

1.02

1.02

1.03

1.04

1.01

0.52

0.37

Garberville Area Reinforcement

HMBOBAYPPC 60 kV

P2-3:A1:2:_HUMBOLDT - MA
115KV & HUMBOLDT BAY-
HUMBOLDT #1 LINE

P2

Bus/Breaker

0.39

1.04 1.04

1.03

1.03

1.03

1.07

1.04

0.35

Garberville Area Reinforcement

HOOPA 60 kv

P2-3:A1:2:_HUMBOLDT - MA
115KV & HUMBOLDT BAY-
HUMBOLDT #1 LINE

P2

Bus/Breaker

Low

0.50

0.53

0.41

1.00 1.01

1.01

1.01

1.03

1.04

1.00

0.51

0.35

Garberville Area Reinforcement

HMBOBAYPPA 60 kV

P2-3:A1:2:_HUMBOLDT - MA
115KV & HUMBOLDT BAY-
HUMBOLDT #1 LINE

P2

Bus/Breaker

Low

0.55

0.54

0.39

1.04 1.04

1.03

1.03

1.03

1.07

1.04

0.52

0.35

Garberville Area Reinforcement

EELRIVR 60 kV

P2-3:A1:2:_HUMBOLDT - MA
115KV & HUMBOLDT BAY-
HUMBOLDT #1 LINE

P2

Bus/Breaker

0.43

1.02 1.03

1.03

1.02

1.01

1.06

1.02

0.39

Garberville Area Reinforcement

SCOTIATP 60 kV

P2-3:A1:2:_HUMBOLDT - MA
115KV & HUMBOLDT BAY-
HUMBOLDT #1 LINE

P2

Bus/Breaker

Low

0.68

0.68

0.51

1.03 1.03

1.03

1.02

1.02

1.06

1.03

0.66

0.48

Garberville Area Reinforcement

NEWBURG 60 kV

P2-3:A1:2:_HUMBOLDT - MA
115KV & HUMBOLDT BAY-
HUMBOLDT #1 LINE

P2

Bus/Breaker

Low

0.61

0.60

0.45

1.02 1.03

1.03

1.02

1.01

1.06

1.02

0.58

0.42

Garberville Area Reinforcement

PCLUMBER 60 kV

P2-3:A1:2:_HUMBOLDT - MA
115KV & HUMBOLDT BAY-
HUMBOLDT #1 LINE

P2

Bus/Breaker

0.66

0.65

1.03 1.02

1.03

1.02

1.01

1.06

1.03

0.63

0.47

Garberville Area Reinforcement

CARLOTTA 60 kV

P2-3:A1:2:_HUMBOLDT - MA
115KV & HUMBOLDT BAY-
HUMBOLDT #1 LINE

P2

Bus/Breaker

Low

0.66

0.65

0.50

1.03 1.02

1.03

1.02

1.01

1.06

1.03

0.63

0.47

Garberville Area Reinforcement

RIO DELL 60 kV

P2-3:A1:2:_HUMBOLDT - MA
115KV & HUMBOLDT BAY-
HUMBOLDT #1 LINE

P2

Bus/Breaker

Low

0.68

0.68

0.51

1.03 1.03

1.03

1.02

1.02

1.06

1.03

0.66

0.48

Garberville Area Reinforcement

SWNS FLT 60 kV

P2-3:A1:2:_HUMBOLDT - MA
115KV & HUMBOLDT BAY-
HUMBOLDT #1 LINE

P2

Bus/Breaker

0.64

1.02 1.02

1.03

1.02

1.00

1.05

1.02

0.61

Garberville Area Reinforcement

California 1SO/I0P
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2022-2023 1SO Reliability Assessment - Study Results

Study Area:

High/Low Voltages

PG&E Central Coast/Los Padres

& California 150

Voltage PU (Baseline Scenarios)

Voltage PU (Sensitivity Scenarios)

Substation Contingency (All and Worst P6) | Category Category Description 2024 2027 2032 2024 Spring | 2027 Spring | 2024 Winter 2927 2032|2024 SP Heavy 2024 OP 2027 SP High Project & Potential Mitigation Solutions
High/Low Voltage Summer | Summer | Summer OffPeak | Off-Peak Peak Winter Winter | Renewable & Sensitivit CEC Forecast 2035 ATE
Peak Peak Peak Peak Peak Min Gas Gen ¥
P2-3:A1:2:_HUMBOLDT - MA
SCTIATP2 60 kV 115KV & HUMBOLDT BAY- P2 Bus/Breaker Low 0.68 0.68 0.51 1.03 1.03 1.03 1.02 1.02 1.06 1.03 0.66 0.48 Garberville Area Reinforcement
HUMBOLDT #1 LINE
P2-3:A1:2:_HUMBOLDT - MA
BRDGVLLE 60 kV 115KV & HUMBOLDT BAY- P2 Bus/Breaker Low 0.81 0.81 0.69 1.02 1.02 1.03 1.02 0.99 1.05 1.02 0.80 0.67 Garberville Area Reinforcement
HUMBOLDT #1 LINE
P2-3:A1:2:_HUMBOLDT - MA
FRUITLND 60 kV 115KV & HUMBOLDT BAY- P2 Bus/Breaker Low 0.81 0.81 0.60 1.02 1.02 0.99 0.98 0.92 1.03 1.01 0.80 0.58 Garberville Area Reinforcement
HUMBOLDT #1 LINE
P2-3:A1:2:_HUMBOLDT - MA
FRT SWRD 60 kV 115KV & HUMBOLDT BAY- P2 Bus/Breaker Low 0.82 0.81 0.60 1.02 1.03 0.98 0.96 0.92 1.03 1.01 0.80 0.58 Garberville Area Reinforcement
HUMBOLDT #1 LINE
P2-3:A1:2:_HUMBOLDT - MA
GRBRVLLE 60 kV 115KV & HUMBOLDT BAY- P2 Bus/Breaker Low 0.83 0.82 0.60 1.03 1.03 0.96 0.95 0.91 1.03 1.02 0.82 0.58 Garberville Area Reinforcement
HUMBOLDT #1 LINE
P2-3:A1:2:_HUMBOLDT - MA
KEKAWAKA 60 kV 115KV & HUMBOLDT BAY- P2 Bus/Breaker Low 0.85 0.84 0.64 1.02 1.03 0.97 0.95 0.92 1.03 1.02 0.83 0.63 Garberville Area Reinforcement
HUMBOLDT #1 LINE
P2-3:A1:20:_BRDGVLLE 115KV -
HUMBOLDT 115 kV RING R1 & R’a P2 Bus/Breaker Low 0.96 0.96 0.79 0.97 0.97 0.97 0.97 0.97 1.07 0.97 0.96 0.77 Continue to monitor
P2-3:A1:20:_BRDGVLLE 115KV -
BRDGVLLE 115 kV RING R1 & R_3 P2 Bus/Breaker Low 1.02 1.02 0.65 1.02 1.03 0.97 0.96 0.89 1.03 1.01 1.02 0.61 Continue to monitor
P2-3:A1:20:_BRDGVLLE 115KV -
HMBOBAYPPB 115 kV RING R1 & R’a P2 Bus/Breaker Low 0.98 0.98 0.81 0.99 0.99 0.99 0.99 0.99 1.07 0.99 0.98 0.80 Continue to monitor
HUMBOLDT 60 kV Ef&igiﬁ:?;{:RDGVLLE 115KV - P2 Bus/Breaker Low 1.03 1.03 0.85 1.03 1.03 1.03 1.03 1.03 1.06 1.03 1.03 0.83 Continue to monitor
HARRIS 60 kV 23’;‘2111:2&0;:’“36\/&‘5 15KV P2 Bus/Breaker Low 1.03 1.03 0.84 1.03 1.03 1.03 1.03 1.03 1.05 1.03 1.03 0.82 Continue to monitor
EUREKA 60 kV Ef&igiﬁ:?;{:RDGVLLE 115KV - P2 Bus/Breaker Low 1.03 1.03 0.83 1.03 1.04 1.03 1.03 1.03 1.05 1.03 1.03 0.80 Continue to monitor
EUREKA A 60 kV 23’;‘2111:2&0;:’“36\/&‘5 15KV P2 Bus/Breaker Low 1.03 1.03 0.83 1.03 1.04 1.03 1.03 1.03 1.05 1.03 1.03 0.80 Continue to monitor
HMBLT BY 60 kV Ef&igiﬁ:?;{:RDGVLLE 115KV - P2 Bus/Breaker Low 1.03 1.03 0.82 1.04 1.04 1.03 1.03 1.03 1.05 1.04 1.02 0.79 Continue to monitor
RDGE CBN 60 kV 23’;‘2111:2&0;:’“36\/&‘5 15KV P2 Bus/Breaker Low 1.02 1.03 0.87 1.01 1.01 1.03 1.03 1.03 1.05 1.01 1.03 0.84 Continue to monitor
MPLE CRK 60 kV Ef&igiﬁ:?;{:RDGVLLE 115KV - P2 Bus/Breaker Low 1.02 1.03 0.85 1.02 1.02 1.03 1.03 1.03 1.04 1.02 1.03 0.82 Continue to monitor
RUSS RCH 60 kV 23’;‘2111:2&0;:’“36\/&‘5 15KV P2 Bus/Breaker Low 1.01 1.03 0.85 1.02 1.02 1.02 1.03 1.03 1.04 1.02 1.03 0.82 Continue to monitor
WILLWCRK 60 kV Ef&igiﬁ:?;{:RDGVLLE 115KV - P2 Bus/Breaker Low 0.99 1.03 0.85 1.00 1.01 1.01 1.02 1.03 1.02 1.01 1.03 0.81 Continue to monitor
HMBOBAYPPC 60 kV 23’;‘2111:2&0;:’“36\/&‘5 15KV P2 Bus/Breaker Low 1.03 1.03 0.82 1.04 1.04 1.03 1.03 1.03 1.05 1.04 1.02 0.79 Continue to monitor
HOOPA 60 kv Ef&igiﬁ:?;{:RDGVLLE 115KV - P2 Bus/Breaker Low 0.99 1.03 0.84 1.00 1.01 1.01 1.01 1.03 1.02 1.00 1.03 0.79 Continue to monitor
HMBOBAYPPA 60 kV 23’;‘2111:2&0;:’“36\/&‘5 15KV P2 Bus/Breaker Low 1.03 1.03 0.82 1.04 1.04 1.03 1.03 1.03 1.05 1.04 1.02 0.79 Continue to monitor
EELRIVR 60 kV Ef&igiﬁ:?;{:RDGVLLE 115KV - P2 Bus/Breaker Low 1.01 1.01 0.75 1.02 1.03 1.01 1.01 0.99 1.03 1.02 1.01 0.72 Continue to monitor
SCOTIATP 60 kV 23’;‘2111:2&0;:’“36\/&‘5 15KV P2 Bus/Breaker Low 1.03 1.03 0.73 1.03 1.03 1.01 1.00 0.97 1.04 1.03 1.03 0.69 Continue to monitor
NEWBURG 60 kV Ef&igiﬁ:?;{:RDGVLLE 115KV - P2 Bus/Breaker Low 1.01 1.01 0.74 1.02 1.03 1.01 1.00 0.98 1.03 1.02 1.01 0.70 Continue to monitor
PCLUMBER 60 kV 23’;‘2111:2&0;:’“36\/&‘5 15KV P2 Bus/Breaker Low 1.02 1.02 0.72 1.02 1.02 1.00 0.99 0.96 1.03 1.01 1.02 0.68 Continue to monitor
P2-3:A1:20:_BRDGVLLE 115KV -
CARLOTTA 60 kV RING R1 & R_3 P2 Bus/Breaker Low 1.02 1.02 0.72 1.02 1.02 1.00 0.99 0.96 1.03 1.01 1.02 0.68 Continue to monitor
P2-3:A1:20:_BRDGVLLE 115KV -
RIO DELL 60 kV RING R1 & R’a P2 Bus/Breaker Low 1.03 1.03 0.73 1.03 1.03 1.01 1.00 0.97 1.04 1.03 1.03 0.69 Continue to monitor
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2022-2023 1SO Reliability Assessment - Study Results

Study Area:

High/Low Voltages

PG&E Central Coast/Los Padres

‘\‘7 California 15O

Substation

Contingency (All and Worst P6)

Category

Category Description

High/Low Voltage

Voltage PU (Baseline Scenarios)

Voltage PU (Sensitivity Scenarios)

2024
Summer
Peak

2027
Summer
Peak

2032

Summer

Peak

Off-Peak | Off-Peak

2024 Spring | 2027 Spring [ 2024 Winter

Peak

2027
Winter
Peak

2032
Winter
Peak

2024 SP Heavy

Renewable &
Min Gas Gen

2024 OP
Sensitivity

2027 SP High
CEC Forecast

2035 ATE

Project & Potential Mitigation Solutions

SWNS FLT 60 kV

P2-3:A1:20:_BRDGVLLE 115KV -
RING R1 & R3

P2

Bus/Breaker

Low

1.00

1.00

0.66

1.00 1.01

0.96

0.95

0.89

1.01

1.00 1.00

0.61

Continue to monitor

SCTIATP2 60 kV

P2-3:A1:20: _BRDGVLLE 115KV -
RINGR1 &R3

P2

Bus/Breaker

1.03

1.03

0.74

1.03 1.03

1.01

1.00

0.97

1.04

1.03 1.03

0.69

Continue to monitor

BRDGVLLE 60 kV

P2-3:A1:20:_BRDGVLLE 115KV -
RING R1 & R3

P2

Bus/Breaker

1.00

0.99

0.64

1.00 1.01

0.95

0.94

0.87

1.01

0.99 0.99

0.59

Continue to monitor

FRUITLND 60 kV

P2-3:A1:20: _BRDGVLLE 115KV -
RINGR1 &R3

P2

Bus/Breaker

Low

0.98

0.98

0.56

0.99 1.02

0.93

0.91

0.81

1.00

0.98 0.98

0.53

Continue to monitor

FRT SWRD 60 kV

P2-3:A1:20:_BRDGVLLE 115KV -
RING R1 & R3

P2

Bus/Breaker

Low

0.98

0.98

0.56

1.00 1.02

0.91

0.89

0.81

1.00

0.98 0.97

0.52

Continue to monitor

GRBRVLLE 60 kV

P2-3:A1:20:_BRDGVLLE 115KV -
RINGR1 &R3

P2

Bus/Breaker

Low

0.98

0.98

0.56

1.01 1.03

0.90

0.88

0.80

1.00

0.99 0.97

0.53

Continue to monitor

KEKAWAKA 60 kV

P2-3:A1:20:_BRDGVLLE 115KV -
RING R1 & R3

P2

Bus/Breaker

Low

0.98

0.97

0.60

1.01 1.03

0.92

0.90

0.83

1.00

0.99 0.97

0.57

Continue to monitor

LOW GAP1 115 kV

P5-5:A1:1:_HUMBOLDT 115 KV
BUS (FAILURE OF NON-
REDUNDENT RELAY)

P5

Non-Redundent Relay

0.86

0.87

0.79

1.04 1.05

1.05

1.04

1.02

1.07

1.04 0.86

0.78

Install redundant relay

BRDGVLLE 115 kV

P5-5:A1:1:_HUMBOLDT 115 KV
BUS (FAILURE OF NON-
REDUNDENT RELAY)

P5

Non-Redundent Relay

Low

0.83

0.83

0.73

1.04 1.04

1.04

1.03

1.02

1.07

1.04 0.82

0.71

Install redundant relay

HUMBOLDT 60 kV

P5-5:A1:1:_HUMBOLDT 115 KV
BUS (FAILURE OF NON-
REDUNDENT RELAY)

P5

Non-Redundent Relay

Low

0.55

0.54

0.39

1.03 1.03

1.03

1.03

1.03

1.08

1.03 0.52

0.35

Install redundant relay

HARRIS 60 kV

P5-5:A1:1:_HUMBOLDT 115 KV
BUS (FAILURE OF NON-
REDUNDENT RELAY)

P5

Non-Redundent Relay

0.55

0.54

0.39

1.03 1.03

1.03

1.03

1.03

1.08

1.03 0.52

0.35

Install redundant relay

EUREKA 60 kV

P5-5:A1:1:_HUMBOLDT 115 KV
BUS (FAILURE OF NON-
REDUNDENT RELAY)

P5

Non-Redundent Relay

Low

0.54

0.54

0.39

1.03 1.04

1.03

1.03

1.03

1.08

1.03 0.52

0.34

Install redundant relay

EUREKA A 60 kV

P5-5:A1:1:_HUMBOLDT 115 KV
BUS (FAILURE OF NON-
REDUNDENT RELAY)

P5

Non-Redundent Relay

Low

0.54

0.54

0.39

1.03 1.04

1.03

1.03

1.03

1.08

1.03 0.52

0.34

Install redundant relay

HMBLT BY 60 kV

P5-5:A1:1:_HUMBOLDT 115 KV
BUS (FAILURE OF NON-
REDUNDENT RELAY)

P5

Non-Redundent Relay

0.55

0.54

0.39

1.04 1.04

1.03

1.03

1.03

1.07

1.04 0.52

0.35

Install redundant relay

RDGE CBN 60 kv

P5-5:A1:1:_HUMBOLDT 115 KV
BUS (FAILURE OF NON-
REDUNDENT RELAY)

P5

Non-Redundent Relay

Low

0.61

0.62

0.55

1.02 1.02

1.04

1.04

1.04

1.06

1.02 0.61

0.51

Install redundant relay

MPLE CRK 60 kV

P5-5:A1:1:_HUMBOLDT 115 KV
BUS (FAILURE OF NON-
REDUNDENT RELAY)

P5

Non-Redundent Relay

Low

0.55

0.56

0.44

1.02 1.03

1.03

1.03

1.03

1.06

1.02 0.54

0.39

Install redundant relay

RUSS RCH 60 kV

P5-5:A1:1:_HUMBOLDT 115 KV
BUS (FAILURE OF NON-
REDUNDENT RELAY)

P5

Non-Redundent Relay

0.54

0.55

0.43

1.02 1.02

1.03

1.03

1.03

1.06

1.02 0.53

0.39

Install redundant relay

WILLWCRK 60 kV

P5-5:A1:1:_HUMBOLDT 115 KV
BUS (FAILURE OF NON-
REDUNDENT RELAY)

P5

Non-Redundent Relay

Low

0.51

0.55

0.42

1.01 1.02

1.02

1.02

1.03

1.04

1.01 0.52

0.37

Install redundant relay

HMBOBAYPPC 60 kV

P5-5:A1:1:_HUMBOLDT 115 KV
BUS (FAILURE OF NON-
REDUNDENT RELAY)

P5

Non-Redundent Relay

Low

0.55

0.54

0.39

1.04 1.04

1.03

1.03

1.03

1.07

1.04 0.52

0.35

Install redundant relay

HOOPA 60 kV

P5-5:A1:1:_HUMBOLDT 115 KV
BUS (FAILURE OF NON-
REDUNDENT RELAY)

P5

Non-Redundent Relay

0.50

0.53

0.41

1.00 1.01

1.01

1.01

1.03

1.04

1.00 0.51

0.35

Install redundant relay

HMBOBAYPPA 60 kV

P5-5:A1:1:_HUMBOLDT 115 KV
BUS (FAILURE OF NON-
REDUNDENT RELAY)

P5

Non-Redundent Relay

Low

0.55

0.54

0.39

1.04 1.04

1.03

1.03

1.03

1.07

1.04 0.52

0.35

Install redundant relay

EELRIVR 60 kV

P5-5:A1:1:_HUMBOLDT 115 KV
BUS (FAILURE OF NON-
REDUNDENT RELAY)

P5

Non-Redundent Relay

Low

0.58

0.58

0.43

1.02 1.03

1.03

1.02

1.01

1.06

1.02 0.56

0.39

Install redundant relay

California 1SO/I0P
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2022-2023 1SO Reliability Assessment - Study Results

Study Area:

High/Low Voltages

PG&E Central Coast/Los Padres

& California 150

Voltage PU (Baseline Scenarios)

Voltage PU (Sensitivity Scenarios)

Substation Contingency (All and Worst P6) | Category Category Description 2024 2021 2032 2024 Spring | 2027 Spring | 2024 Winter 2927 2032|2024 SP Heavy 2024 OP 2027 SP High Project & Potential Mitigation Solutions
High/Low Voltage Summer | Summer | Summer OffPeak | Off-Peak Peak Winter Winter | Renewable & Sensitivity | CEC Forecast 2035 ATE
Peak Peak Peak Peak Peak Min Gas Gen

P5-5:A1:1:_HUMBOLDT 115 KV

SCOTIATP 60 kV BUS (FAILURE OF NON- P5 Non-Redundent Relay Low 0.68 0.68 0.51 1.03 1.03 1.03 1.02 1.02 1.06 1.03 0.66 0.48 Install redundant relay
REDUNDENT RELAY)
P5-5:A1:1:_HUMBOLDT 115 KV

NEWBURG 60 kV BUS (FAILURE OF NON- P5 Non-Redundent Relay Low 0.61 0.60 0.45 1.02 1.03 1.03 1.02 1.01 1.06 1.02 0.58 0.42 Install redundant relay
REDUNDENT RELAY)
P5-5:A1:1:_HUMBOLDT 115 KV

PCLUMBER 60 kV BUS (FAILURE OF NON- P5 Non-Redundent Relay Low 0.66 0.65 0.50 1.03 1.02 1.03 1.02 1.01 1.06 1.03 0.63 0.47 Install redundant relay
REDUNDENT RELAY)
P5-5:A1:1:_HUMBOLDT 115 KV

CARLOTTA 60 kV BUS (FAILURE OF NON- P5 Non-Redundent Relay Low 0.66 0.65 0.50 1.03 1.02 1.03 1.02 1.01 1.06 1.03 0.63 0.47 Install redundant relay
REDUNDENT RELAY)
P5-5:A1:1:_HUMBOLDT 115 KV

RIO DELL 60 kV BUS (FAILURE OF NON- P5 Non-Redundent Relay Low 0.68 0.68 0.51 1.03 1.03 1.03 1.02 1.02 1.06 1.03 0.66 0.48 Install redundant relay
REDUNDENT RELAY)
P5-5:A1:1:_HUMBOLDT 115 KV

SWNS FLT 60 kV BUS (FAILURE OF NON- P5 Non-Redundent Relay Low 0.77 0.76 0.64 1.02 1.02 1.03 1.02 1.00 1.05 1.02 0.75 0.61 Install redundant relay
REDUNDENT RELAY)
P5-5:A1:1:_HUMBOLDT 115 KV

SCTIATP2 60 kV BUS (FAILURE OF NON- P5 Non-Redundent Relay Low 0.68 0.68 0.51 1.03 1.03 1.03 1.02 1.02 1.06 1.03 0.66 0.48 Install redundant relay
REDUNDENT RELAY)
P5-5:A1:1:_HUMBOLDT 115 KV

BRDGVLLE 60 kV BUS (FAILURE OF NON- P5 Non-Redundent Relay Low 0.81 0.81 0.69 1.02 1.02 1.03 1.02 0.99 1.05 1.02 0.80 0.67 Install redundant relay
REDUNDENT RELAY)
P5-5:A1:1:_HUMBOLDT 115 KV

FRUITLND 60 kV BUS (FAILURE OF NON- P5 Non-Redundent Relay Low 0.81 0.81 0.60 1.02 1.02 0.99 0.98 0.92 1.03 1.01 0.80 0.58 Install redundant relay
REDUNDENT RELAY)
P5-5:A1:1:_HUMBOLDT 115 KV

FRT SWRD 60 kV BUS (FAILURE OF NON- P5 Non-Redundent Relay Low 0.82 0.81 0.60 1.02 1.03 0.98 0.96 0.92 1.03 1.01 0.80 0.58 Install redundant relay
REDUNDENT RELAY)
P5-5:A1:1:_HUMBOLDT 115 KV

GRBRVLLE 60 kV BUS (FAILURE OF NON- P5 Non-Redundent Relay Low 0.83 0.82 0.60 1.03 1.03 0.96 0.95 0.91 1.03 1.02 0.82 0.58 Install redundant relay
REDUNDENT RELAY)
P5-5:A1:1:_HUMBOLDT 115 KV

KEKAWAKA 60 kV BUS (FAILURE OF NON- P5 Non-Redundent Relay Low 0.85 0.84 0.64 1.02 1.03 0.97 0.95 0.92 1.03 1.02 0.83 0.63 Install redundant relay
REDUNDENT RELAY)
P5-5C:AL:L:_HUMBOLDT Non-Redundent battery

LOW GAP1 115 kV 115KV BATT(FAILURE OF NON- P5 Low NConv NConv 0.78 1.04 1.04 1.05 1.04 1.02 1.07 1.04 NConv 0.77 Install redundant battery supply
REDUNDENT BATT) supply
P5-5C:AL:L:_HUMBOLDT Non-Redundent battery

BRDGVLLE 115 kV 115KV BATT(FAILURE OF NON- P5 Low NConv NConv 0.72 1.04 1.04 1.04 1.03 1.02 1.07 1.04 NConv 0.70 Install redundant battery supply
REDUNDENT BATT) supply
P5-5C:AL:L:_HUMBOLDT Non-Redundent battery

HUMBOLDT 60 kV 115KV BATT(FAILURE OF NON- P5 Low NConv NConv 0.36 1.03 1.03 1.03 1.03 1.03 1.08 1.03 NConv 0.31 Install redundant battery supply
REDUNDENT BATT) supply
P5-5C:AL:1:_HUMBOLDT Non-Redundent battery

HARRIS 60 kV 115KV BATT(FAILURE OF NON- P5 Low NConv NConv 0.36 1.03 1.03 1.03 1.03 1.03 1.08 1.03 NConv 0.31 Install redundant battery supply
REDUNDENT BATT) supply
P5-5C:AL:L:_HUMBOLDT Non-Redundent battery

EUREKA 60 kV 115KV BATT(FAILURE OF NON- P5 Low NConv NConv 0.36 1.03 1.04 1.03 1.03 1.03 1.08 1.03 NConv 0.31 Install redundant battery supply
REDUNDENT BATT) supply
P5-5C:AL:L:_HUMBOLDT Non-Redundent battery

EUREKA A 60 kV 115KV BATT(FAILURE OF NON- P5 Low NConv NConv 0.35 1.03 1.04 1.03 1.03 1.03 1.08 1.03 NConv 0.31 Install redundant battery supply
REDUNDENT BATT) supply
P5-5C:AL:L:_HUMBOLDT Non-Redundent battery

HMBLT BY 60 kV 115KV BATT(FAILURE OF NON- P5 Low NConv NConv 0.36 1.04 1.04 1.03 1.03 1.03 1.07 1.04 NConv 0.32 Install redundant battery supply
REDUNDENT BATT) supply
P5-5C:AL:L:_HUMBOLDT Non-Redundent battery

RDGE CBN 60 kV 115KV BATT(FAILURE OF NON- P5 Low NConv NConv 0.45 1.02 1.02 1.03 1.03 1.03 1.06 1.03 NConv 0.41 Install redundant battery supply
REDUNDENT BATT) supply
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2022-2023 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Coast/Los Padres
HightLow Voltages ‘\‘% California IO
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
Substation Contingency (All and Worst P6) | Category Category Description 2024 2021 2032 2024 Spring | 2027 Spring | 2024 Winter 2927 2032|2024 SP Heavy 2024 OP 2027 SP High Project & Potential Mitigation Solutions
High/Low Voltage Summer | Summer | Summer OffPeak | Off-Peak Peak Winter Winter | Renewable & Sensitivity | CEC Forecast 2035 ATE
Peak Peak Peak Peak Peak Min Gas Gen

P5-5C:AL:L:_HUMBOLDT Non-Redundent battery

MPLE CRK 60 kV 115KV BATT(FAILURE OF NON- P5 Low NConv NConv 0.38 1.02 1.03 1.03 1.03 1.03 1.06 1.02 NConv 0.33 Install redundant battery supply
REDUNDENT BATT) supply
P5-5C:AL:1:_HUMBOLDT Non-Redundent battery

RUSS RCH 60 kV 115KV BATT(FAILURE OF NON- P5 Low NConv NConv 0.38 1.02 1.02 1.02 1.03 1.03 1.06 1.02 NConv 0.32 Install redundant battery supply
REDUNDENT BATT) supply
P5-5C:AL:1:_HUMBOLDT Non-Redundent battery

WILLWCRK 60 kV 115KV BATT(FAILURE OF NON- P5 Low NConv NConv 0.36 1.01 1.02 1.01 1.02 1.03 1.04 1.01 NConv 0.31 Install redundant battery supply
REDUNDENT BATT) supply
P5-5C:AL:1:_HUMBOLDT Non-Redundent battery

HMBOBAYPPC 60 kV 115KV BATT(FAILURE OF NON- P5 Low NConv NConv 0.36 1.04 1.04 1.03 1.03 1.03 1.07 1.04 NConv 0.32 Install redundant battery supply
REDUNDENT BATT) supply
P5-5C:A1:1:_HUMBOLDT Non-Redundent battery

HOOPA 60 kV 115KV BATT(FAILURE OF NON- P5 Low NConv NConv 0.35 1.00 1.01 1.01 1.01 1.03 1.03 1.00 NConv 0.30 Install redundant battery supply
REDUNDENT BATT) supply
P5-5C:A1:1:_HUMBOLDT Non-Redundent battery

HMBOBAYPPA 60 kV 115KV BATT(FAILURE OF NON- P5 Low NConv NConv 0.36 1.04 1.04 1.03 1.03 1.03 1.07 1.04 NConv 0.32 Install redundant battery supply
REDUNDENT BATT) supply
P5-5C:AL:L:_HUMBOLDT Non-Redundent battery

EELRIVR 60 kV 115KV BATT(FAILURE OF NON- P5 Low NConv NConv 0.40 1.02 1.03 1.03 1.02 1.01 1.06 1.02 NConv 0.36 Install redundant battery supply
REDUNDENT BATT) supply
P5-5C:AL:L:_HUMBOLDT Non-Redundent battery

SCOTIATP 60 kV 115KV BATT(FAILURE OF NON- P5 Low NConv NConv 0.49 1.03 1.03 1.03 1.02 1.02 1.06 1.03 NConv 0.46 Install redundant battery supply
REDUNDENT BATT) supply
P5-5C:Al1:1:_HUMBOLDT Non-Redundent battery

NEWBURG 60 kV 115KV BATT(FAILURE OF NON- P5 Low NConv NConv 0.43 1.02 1.03 1.03 1.02 1.01 1.06 1.02 NConv 0.39 Install redundant battery supply
REDUNDENT BATT) supply
P5-5C:AL:1:_HUMBOLDT Non-Redundent battery

PCLUMBER 60 kV 115KV BATT(FAILURE OF NON- P5 Low NConv NConv 0.48 1.02 1.02 1.03 1.02 1.01 1.06 1.02 NConv 0.44 Install redundant battery supply
REDUNDENT BATT) supply
P5-5C:AL:1:_HUMBOLDT Non-Redundent battery

CARLOTTA 60 kV 115KV BATT(FAILURE OF NON- P5 Low NConv NConv 0.48 1.02 1.02 1.03 1.02 1.01 1.06 1.02 NConv 0.44 Install redundant battery supply
REDUNDENT BATT) supply
P5-5C:A1:1:_HUMBOLDT Non-Redundent battery

RIO DELL 60 kV 115KV BATT(FAILURE OF NON- P5 Low NConv NConv 0.49 1.03 1.03 1.03 1.02 1.02 1.06 1.03 NConv 0.46 Install redundant battery supply
REDUNDENT BATT) supply
P5-5C:A1:1:_HUMBOLDT Non-Redundent battery

SWNS FLT 60 kV 115KV BATT(FAILURE OF NON- P5 Low NConv NConv 0.62 1.02 1.01 1.03 1.02 1.00 1.05 1.02 NConv 0.60 Install redundant battery supply
REDUNDENT BATT) supply
P5-5C:AL:L:_HUMBOLDT Non-Redundent battery

SCTIATP2 60 kV 115KV BATT(FAILURE OF NON- P5 Low NConv NConv 0.49 1.03 1.03 1.03 1.02 1.02 1.06 1.03 NConv 0.46 Install redundant battery supply
REDUNDENT BATT) supply
P5-5C:AL:L:_HUMBOLDT Non-Redundent battery

BRDGVLLE 60 kV 115KV BATT(FAILURE OF NON- P5 Low NConv NConv 0.68 1.02 1.01 1.03 1.02 0.99 1.05 1.02 NConv 0.66 Install redundant battery supply
REDUNDENT BATT) supply
P5-5C:AL:1:_HUMBOLDT Non-Redundent battery

FRUITLND 60 kV 115KV BATT(FAILURE OF NON- P5 Low NConv NConv 0.60 1.01 1.02 0.99 0.98 0.92 1.03 1.01 NConv 0.57 Install redundant battery supply
REDUNDENT BATT) supply
P5-5C:A1:1:_HUMBOLDT Non-Redundent battery

FRT SWRD 60 kV 115KV BATT(FAILURE OF NON- P5 Low NConv NConv 0.59 1.01 1.03 0.98 0.96 0.92 1.03 1.01 NConv 0.57 Install redundant battery supply
REDUNDENT BATT) supply
P5-5C:AL:L:_HUMBOLDT Non-Redundent battery

GRBRVLLE 60 kV 115KV BATT(FAILURE OF NON- P5 Low NConv NConv 0.59 1.02 1.03 0.96 0.95 0.91 1.03 1.02 NConv 0.57 Install redundant battery supply
REDUNDENT BATT) supply
P5-5C:AL:L:_HUMBOLDT Non-Redundent battery

KEKAWAKA 60 kV 115KV BATT(FAILURE OF NON- P5 Low NConv NConv 0.64 1.02 1.03 0.97 0.95 0.92 1.03 1.01 NConv 0.62 Install redundant battery supply
REDUNDENT BATT) supply
P5-5C:A1:2:_BRIDGEVILLE 115- Non-Redundent battery

FRUITLND 60 kV 60KV BATT(FAILURE OF NON- P5 Low 0.50 0.49 0.42 1.03 1.03 0.49 0.47 0.41 0.53 1.03 0.49 0.39 Install redundant battery supply
REDUNDENT BATT) supply
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2022-2023 1SO Reliability Assessment - Study Results

Study Area:

High/Low Voltages

PG&E Central Coast/Los Padres

& California 150

Voltage PU (Baseline Scenarios)

Voltage PU (Sensitivity Scenarios)

Substation Contingency (All and Worst P6) | Category Category Description 2024 2021 2032 2024 Spring | 2027 Spring | 2024 Winter 2927 2032|2024 SP Heavy 2024 OP 2027 SP High Project & Potential Mitigation Solutions
High/Low Voltage Summer | Summer | Summer OffPeak | Off-Peak Peak Winter Winter | Renewable & Sensitivit CEC Forecast 2035 ATE
Peak Peak Peak Peak Peak Min Gas Gen ¥
P5-5C:A1:2:_BRIDGEVILLE 115- Non-Redundent batten
FRT SWRD 60 kV 60KV BATT(FAILURE OF NON- P5 : 4 Low 0.50 0.50 0.43 1.03 1.03 0.48 0.46 0.43 0.53 1.03 0.50 0.40 Install redundant battery supply
REDUNDENT BATT) SUPPlY
P5-5C:A1:2:_BRIDGEVILLE 115- Non-Redundent batten
GRBRVLLE 60 kV 60KV BATT(FAILURE OF NON- P5 : 4 Low 0.51 0.51 0.45 1.03 1.03 0.48 0.47 0.45 0.54 1.03 0.51 0.42 Install redundant battery supply
REDUNDENT BATT) SUPPlY
P5-5C:A1:2:_BRIDGEVILLE 115- Non-Redundent batten
KEKAWAKA 60 kV 60KV BATT(FAILURE OF NON- P5 : 4 Low 0.55 0.54 0.50 1.03 1.03 0.53 0.52 0.50 0.57 1.03 0.54 0.48 Install redundant battery supply
REDUNDENT BATT) SUPPlY
P7-1:A1:1:_ARCATA-
FRUITLND 60 kV HUMBOLDT & FAIRHAVEN- P7 DCTL Low 0.97 0.97 0.89 0.97 1.01 0.94 0.89 1.03 0.96 0.96 N/A Continue to monitor
HUMBOLDT LINES
P7-1:A1:1:_ARCATA-
FRT SWRD 60 kV HUMBOLDT & FAIRHAVEN- P7 DCTL Low 0.96 0.96 0.88 0.97 1.02 0.93 0.88 1.02 0.96 0.96 N/A Continue to monitor
HUMBOLDT LINES
P7-1:A1:1:_ARCATA-
GRBRVLLE 60 kV HUMBOLDT & FAIRHAVEN- P7 DCTL Low 0.97 0.97 0.88 0.98 1.03 0.92 0.88 1.03 0.97 0.97 N/A Continue to monitor
HUMBOLDT LINES
P7-1:A1:1:_ARCATA-
KEKAWAKA 60 kV HUMBOLDT & FAIRHAVEN- P7 DCTL Low 0.97 0.97 0.89 0.98 1.03 0.93 0.89 1.02 0.97 0.97 N/A Continue to monitor
HUMBOLDT LINES
P7-1:A1:2:_HUMBOLDT BAY &
HUMBOLDT 115 kV - P7 DCTL Low 0.95 0.96 0.82 0.97 0.97 0.96 0.96 1.07 0.97 0.96 0.89 Continue to monitor
HUMBOLDT BAY LINES
P7-1:A1:2:_HUMBOLDT BAY & . .
LOW GAP1 115 kV HUMBOLDT BAY LINES P7 DCTL Low 0.98 1.00 0.89 Not Found 1.01 1.01 1.00 1.07 1.00 1.00 N/A Continue to monitor
P7-1:A1:2:_HUMBOLDT BAY &
BRDGVLLE 115 kV - P7 DCTL Low 0.97 0.99 0.86 1.00 1.00 1.00 0.99 1.07 1.00 0.99 N/A Continue to monitor
HUMBOLDT BAY LINES
P7-1:A1:2:_HUMBOLDT BAY & . .
HUMBOLDT 60 kV HUMBOLDT BAY LINES P7 DCTL Low 1.03 1.03 0.89 1.03 1.03 1.03 1.03 1.06 1.03 1.03 N/A Continue to monitor
HARRIS 60 kV P7-1:A1:2: HUMBOLDTBAY & P7 DCTL Low 1.02 1.03 0.88 1.03 1.03 1.03 1.03 1.05 1.03 1.03 N/A Continue to monitor
HUMBOLDT BAY LINES
P7-1:A1:2:_HUMBOLDT BAY &
- . . .87 . . . . . . . i i
EUREKA 60 kV HUMBOLDT BAY LINES P7 DCTL Low 1.01 1.03 0.8 1.03 1.04 1.03 1.03 1.05 1.03 1.03 N/A Continue to monitor
EUREKA A 60 kV P7-1:A1:2: HUMBOLDTBAY & P7 DCTL Low 1.01 1.03 0.86 1.03 1.04 1.03 1.03 1.05 1.03 1.03 N/A Continue to monitor
HUMBOLDT BAY LINES
P7-1:A1:2:_HUMBOLDT BAY & . .
HMBLT BY 60 kV HUMBOLDT BAY LINES P7 DCTL Low 1.01 1.02 0.86 1.04 1.04 1.03 1.03 1.05 1.04 1.02 N/A Continue to monitor
MPLE CRK 60 kV/ P7-1:A1:2: HUMBOLDTBAY & P7 DCTL Low 1.00 1.03 0.89 1.02 1.03 1.03 1.03 1.04 1.02 1.03 N/A Continue to monitor
HUMBOLDT BAY LINES
P7-1:A1:2:_HUMBOLDT BAY & . .
RUSS RCH 60 kV HUMBOLDT BAY LINES P7 DCTL Low 1.00 1.03 0.90 1.02 1.02 1.02 1.03 1.04 1.02 1.03 N/A Continue to monitor
P7-1:A1:2:_HUMBOLDT BAY &
WILLWCRK 60 kV - P7 DCTL Low 0.98 1.03 0.90 1.01 1.02 1.01 1.03 1.02 1.01 1.03 N/A Continue to monitor
HUMBOLDT BAY LINES
P7-1:A1:2:_HUMBOLDT BAY & . .
HMBOBAYPPC 60 kV HUMBOLDT BAY LINES P7 DCTL Low 1.01 1.02 0.86 1.04 1.04 1.03 1.03 1.05 1.04 1.02 N/A Continue to monitor
P7-1:A1:2:_HUMBOLDT BAY &
HOOPA 60 kV - P7 DCTL Low 0.97 1.03 0.89 1.00 1.01 1.01 1.03 1.02 1.00 1.03 N/A Continue to monitor
HUMBOLDT BAY LINES
P7-1:A1:2:_HUMBOLDT BAY & . .
HMBOBAYPPA 60 kV HUMBOLDT BAY LINES P7 DCTL Low 1.01 1.02 0.86 1.04 1.04 1.03 1.03 1.05 1.04 1.02 N/A Continue to monitor
EELRIVR 60 kV P7-1:A1:2: HUMBOLDTBAY & P7 DCTL Low 1.00 1.01 0.83 1.02 1.03 1.02 1.01 1.05 1.02 1.01 N/A Continue to monitor
HUMBOLDT BAY LINES
P7-1:A1:2:_HUMBOLDT BAY &
- . . .84 . . . . . . . i i
SCOTIATP 60 kV HUMBOLDT BAY LINES P7 DCTL Low 1.02 1.03 0.8 1.03 1.03 1.02 1.01 1.05 1.03 1.03 N/A Continue to monitor
P7-1:A1:2:_HUMBOLDT BAY &
NEWBURG 60 kV - P7 DCTL Low 1.00 1.01 0.83 1.02 1.03 1.02 1.01 1.05 1.02 1.01 N/A Continue to monitor
HUMBOLDT BAY LINES
P7-1:A1:2:_HUMBOLDT BAY & . .
PCLUMBER 60 kV HUMBOLDT BAY LINES P7 DCTL Low 1.00 1.01 0.83 1.02 1.02 1.01 1.00 1.05 1.02 1.01 N/A Continue to monitor
P7-1:A1:2:_HUMBOLDT BAY &
CARLOTTA 60 kV - P7 DCTL Low 1.00 1.01 0.83 1.02 1.02 1.01 1.00 1.05 1.02 1.01 N/A Continue to monitor
HUMBOLDT BAY LINES
P7-1:A1:2:_HUMBOLDT BAY &
- . . .84 . . . . . . . i i
RIO DELL 60 kV HUMBOLDT BAY LINES P7 DCTL Low 1.02 1.03 0.8 1.03 1.03 1.02 1.01 1.05 1.03 1.03 N/A Continue to monitor
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Study Area:

High/Low Voltages

PG&E Central Coast/Los Padres

‘\3 California 15O

Substation

Contingency (All and Worst P6)

Category

Category Description

High/Low Voltage

Voltage PU (Baseline Scenarios)

Voltage PU (Sensitivity Scenarios)

2024
Summer
Peak

2027
Summer
Peak

2032

Summer

Peak

Off-Peak | Off-Peak

2024 Spring | 2027 Spring [ 2024 Winter

Peak

2027
Winter
Peak

2032
Winter
Peak

2024 SP Heavy

Renewable &
Min Gas Gen

2024 OP
Sensitivity

2027 SP High
CEC Forecast

2035 ATE

Project & Potential Mitigation Solutions

SWNS FLT 60 kV

P7-1:A1:2:_HUMBOLDT BAY &
HUMBOLDT BAY LINES

P7

DCTL

Low

0.98

0.99

0.84

1.00 1.00

0.99

0.98

1.05

1.00 0.99

N/A

Continue to monitor

SCTIATP2 60 kV

P7-1:A1:2:_HUMBOLDT BAY &
HUMBOLDT BAY LINES

P7

DCTL

1.02

1.03

0.84

1.03 1.03

1.02

1.01

1.05

1.03 1.03

N/A

Continue to monitor

BRDGVLLE 60 kV

P7-1:A1:2:_HUMBOLDT BAY &
HUMBOLDT BAY LINES

P7

DCTL

0.97

0.99

0.84

0.99 0.99

0.98

0.97

1.05

0.99 0.99

N/A

Continue to monitor

FRUITLND 60 kV

P7-1:A1:2:_HUMBOLDT BAY &
HUMBOLDT BAY LINES

P7

DCTL

Low

0.96

0.97

0.77

1.00 1.01

0.95

0.90

1.04

0.99 0.96

0.84

Continue to monitor

FRT SWRD 60 kV

P7-1:A1:2:_HUMBOLDT BAY &
HUMBOLDT BAY LINES

P7

DCTL

Low

0.96

0.96

0.77

1.00 1.02

0.94

0.90

1.03

0.99 0.96

0.84

Continue to monitor

GRBRVLLE 60 kV

P7-1:A1:2:_HUMBOLDT BAY &
HUMBOLDT BAY LINES

P7

DCTL

Low

0.97

0.97

0.77

1.01 1.03

0.93

0.89

1.03

1.00 0.97

0.85

Continue to monitor

KEKAWAKA 60 kV

P7-1:A1:2:_HUMBOLDT BAY &
HUMBOLDT BAY LINES

P7

DCTL

Low

0.97

0.97

0.79

1.01 1.03

0.94

0.90

1.03

1.00 0.97

0.86

Continue to monitor

FRUITLND 60 kV

P7-1:A1:5:_ESSEX JCT-ARCATA-
FAIRHAVEN & FAIRHAVEN-
HUMBOLDT LINES

P7

DCTL

0.97

0.97

0.88

0.98 1.01

0.94

0.89

1.03

0.97 0.96

N/A

Continue to monitor

FRT SWRD 60 kV

P7-1:A1:5:_ESSEX JCT-ARCATA-
FAIRHAVEN & FAIRHAVEN-
HUMBOLDT LINES

P7

DCTL

Low

0.96

0.96

0.88

0.98 1.02

0.93

0.89

1.02

0.97 0.96

0.90

Continue to monitor

GRBRVLLE 60 kV

P7-1:A1:5:_ESSEX JCT-ARCATA-
FAIRHAVEN & FAIRHAVEN-
HUMBOLDT LINES

P7

DCTL

Low

0.97

0.97

0.87

0.99 1.03

0.92

0.88

1.03

0.98 0.97

0.90

Continue to monitor

KEKAWAKA 60 kV

P7-1:A1:5:_ESSEX JCT-ARCATA-
FAIRHAVEN & FAIRHAVEN-
HUMBOLDT LINES

P7

DCTL

0.97

0.97

0.89

0.99 1.03

0.93

0.90

1.02

0.98 0.97

N/A

Continue to monitor

FRUITLND 60 kV

P7-1:A1:6:_ARCATA-
HUMBOLDT & FAIRHAVEN-
HUMBOLDT & HUMBOLDT #1
LINES

P7

DCTL

Low

0.97

0.97

0.89

0.97 1.01

0.94

0.88

1.03

0.96 0.96

N/A

Continue to monitor

FRT SWRD 60 kV

P7-1:A1:6:_ARCATA-
HUMBOLDT & FAIRHAVEN-
HUMBOLDT & HUMBOLDT #1
LINES

P7

DCTL

Low

0.96

0.96

0.88

0.97 1.02

0.93

0.88

1.02

0.96 0.96

N/A

Continue to monitor

GRBRVLLE 60 kV

P7-1:A1:6:_ARCATA-
HUMBOLDT & FAIRHAVEN-
HUMBOLDT & HUMBOLDT #1
LINES

P7

DCTL

0.96

0.97

0.88

0.98 1.03

0.92

0.87

1.03

0.97 0.97

N/A

Continue to monitor

KEKAWAKA 60 kV

P7-1:A1:6:_ARCATA-
HUMBOLDT & FAIRHAVEN-
HUMBOLDT & HUMBOLDT #1
LINES

P7

DCTL

Low

0.97

0.97

0.89

0.98 1.03

0.93

0.89

1.02

0.97 0.97

N/A

Continue to monitor

BRDGVLLE 115 kV

P1-2:A1:4:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800] &
P1-2:A1:3:_BRIDGEVILLE-
COTTONWOOD 115KV [1110]

P6

N-1-1

Low

NConv

0.55

0.46

0.98 0.99

0.98

0.97

0.96

1.07

0.98 0.54

N/A

Generation redispatch

BRDGVLLE 60 kV

P1-2:A1:4:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800] &
P1-2:A1:3:_BRIDGEVILLE-
COTTONWOOD 115KV [1110]

P6

Low

NConv

0.55

0.46

0.98 0.99

0.97

0.97

0.95

1.06

0.98 0.55

N/A

Generation redispatch

CARLOTTA 60 kV

P1-2:A1:4:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800] &
P1-2:A1:3:_BRIDGEVILLE-
COTTONWOOD 115KV [1110]

P6

N-1-1

Low

NConv

0.59

0.47

1.02 1.02

1.01

1.00

1.00

1.05

1.02 0.58

N/A

Generation redispatch

California 1SO/I0P
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2022-2023 1SO Reliability Assessment - Study Results

Study Area:

High/Low Voltages

PG&E Central Coast/Los Padres

‘\3 California 15O

Substation

Contingency (All and Worst P6)

Category

Category Description

High/Low Voltage

Voltage PU (Baseline Scenarios)

Voltage PU (Sensitivity Scenarios)

2024
Summer
Peak

2027
Summer
Peak

2032

Summer

Peak

Off-Peak | Off-Peak

2024 Spring | 2027 Spring [ 2024 Winter

Peak

2027
Winter
Peak

2032
Winter
Peak

2024 SP Heavy

Renewable &
Min Gas Gen

2024 OP
Sensitivity

2027 SP High
CEC Forecast

2035 ATE

Project & Potential Mitigation Solutions

EELRIVR 60 kV

P1-2:A1:4:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800] &
P1-2:A1:3:_BRIDGEVILLE-
COTTONWOOD 115KV [1110]

P6

N-1-1

NConv

0.56

0.46

1.02 1.03

1.02

1.01

1.01

1.04

1.02 0.56

N/A

Generation redispatch

EUREKA 60 kV

P1-2:A1:4:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800] &
P1-2:A1:3:_BRIDGEVILLE-
COTTONWOOD 115KV [1110]

P6

N-1-1

Low

NConv

0.56

0.48

1.03 1.04

1.03

1.03

1.03

1.05

1.03 0.56

N/A

Generation redispatch

EUREKA A 60 kV

P1-2:A1:4:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800] &
P1-2:A1:3:_BRIDGEVILLE-
COTTONWOOD 115KV [1110]

P6

N-1-1

NConv

0.56

0.48

1.03 1.04

1.03

1.03

1.03

1.05

1.03 0.56

N/A

Generation redispatch

FRT SWRD 60 kV

P1-2:A1:4:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800] &
P1-2:A1:3:_BRIDGEVILLE-
COTTONWOOD 115KV [1110]

P6

N-1-1

Low

NConv

0.56

0.46

0.96 1.00

0.91

0.90

0.87

1.03

0.94 0.56

N/A

Generation redispatch

FRUITLND 60 kV

P1-2:A1:4:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800] &
P1-2:A1:3:_BRIDGEVILLE-
COTTONWOOD 115KV [1110]

P6

N-1-1

NConv

0.55

0.45

0.96 1.00

0.92

0.92

0.87

1.04

0.95 0.55

N/A

Generation redispatch

GRBRVLLE 60 kV

P1-2:A1:4:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800] &
P1-2:A1:3:_BRIDGEVILLE-
COTTONWOOD 115KV [1110]

P6

N-1-1

Low

NConv

0.57

0.48

0.96 1.02

0.90

0.89

0.86

1.03

0.95 0.57

N/A

Generation redispatch

HARRIS 60 kV

P1-2:A1:4:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800] &
P1-2:A1:3:_BRIDGEVILLE-
COTTONWOOD 115KV [1110]

P6

N-1-1

NConv

0.57

0.49

1.03 1.03

1.03

1.03

1.03

1.05

1.03 0.57

N/A

Generation redispatch

HMBLT BY 60 kV

P1-2:A1:4:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800] &
P1-2:A1:3:_BRIDGEVILLE-
COTTONWOOD 115KV [1110]

P6

N-1-1

Low

NConv

0.56

0.48

1.04 1.04

1.03

1.03

1.03

1.05

1.04 0.56

N/A

Generation redispatch

HMBOBAYPPA 60 kV

P1-2:A1:4:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800] &
P1-2:A1:3:_BRIDGEVILLE-
COTTONWOOD 115KV [1110]

P6

N-1-1

NConv

0.56

0.48

1.04 1.04

1.03

1.03

1.03

1.05

1.04 0.56

N/A

Generation redispatch

HMBOBAYPPC 60 kV

P1-2:A1:4:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800] &
P1-2:A1:3:_BRIDGEVILLE-
COTTONWOOD 115KV [1110]

P6

N-1-1

Low

NConv

0.56

0.48

1.04 1.04

1.03

1.03

1.03

1.05

1.04 0.56

N/A

Generation redispatch

HOOPA 60 kV

P1-2:A1:4:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800] &
P1-2:A1:3:_BRIDGEVILLE-
COTTONWOOD 115KV [1110]

P6

N-1-1

NConv

0.56

0.48

1.00 1.01

1.01

1.01

1.03

1.02

1.00 0.55

N/A

Generation redispatch

HUMBOLDT 115 kV

P1-2:A1:4:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800] &
P1-2:A1:3:_BRIDGEVILLE-
COTTONWOOD 115KV [1110]

P6

N-1-1

Low

NConv

0.53

0.46

0.97 0.97

0.96

0.96

0.97

1.07

0.97 0.53

N/A

Generation redispatch

California 1SO/I0P
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2022-2023 1SO Reliability Assessment - Study Results

Study Area:

High/Low Voltages

PG&E Central Coast/Los Padres

‘\3 California 15O

Substation

Contingency (All and Worst P6)

Category

Category Description

High/Low Voltage

Voltage PU (Baseline Scenarios)

Voltage PU (Sensitivity Scenarios)

2024
Summer
Peak

2027
Summer
Peak

2032

Summer

Peak

Off-Peak | Off-Peak

2024 Spring | 2027 Spring [ 2024 Winter

Peak

2027
Winter
Peak

2032
Winter
Peak

2024 SP Heavy

Renewable &
Min Gas Gen

2024 OP
Sensitivity

2027 SP High
CEC Forecast

2035 ATE

Project & Potential Mitigation Solutions

HUMBOLDT 60 kV

P1-2:A1:4:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800] &
P1-2:A1:3:_BRIDGEVILLE-
COTTONWOOD 115KV [1110]

P6

N-1-1

NConv

0.57

0.49

1.03 1.03

1.03

1.03

1.03

1.05

1.03 0.57

N/A

Generation redispatch

KEKAWAKA 60 kV

P1-2:A1:4:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800] &
P1-2:A1:3:_BRIDGEVILLE-
COTTONWOOD 115KV [1110]

P6

N-1-1

Low

NConv

0.61

0.54

0.96 1.02

0.91

0.91

0.88

1.03

0.95 0.61

N/A

Generation redispatch

LOW GAP1 115 kV

P1-2:A1:4:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800] &
P1-2:A1:2:_HUMBOLDT-
TRINITY 115KV [1820] MOAS
OPENED ON TRINITY_JESSTAP

P6

N-1-1

NConv

NConv

0.67

1.00 1.00

1.00

1.00

1.00

1.06

1.00 NConv

N/A

Generation redispatch

MPLE CRK 60 kV

P1-2:A1:4:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800] &
P1-2:A1:3:_BRIDGEVILLE-
COTTONWOOD 115KV [1110]

P6

N-1-1

Low

NConv

0.58

0.52

1.02 1.02

1.03

1.03

1.03

1.04

1.02 0.58

N/A

Generation redispatch

NEWBURG 60 kV

P1-2:A1:4:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800] &
P1-2:A1:3:_BRIDGEVILLE-
COTTONWOOD 115KV [1110]

P6

N-1-1

NConv

0.57

0.46

1.02 1.03

1.01

1.01

1.00

1.05

1.02 0.57

N/A

Generation redispatch

PCLUMBER 60 kV

P1-2:A1:4:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800] &
P1-2:A1:3:_BRIDGEVILLE-
COTTONWOOD 115KV [1110]

P6

N-1-1

Low

NConv

0.59

0.47

1.02 1.02

1.01

1.00

1.00

1.05

1.02 0.58

N/A

Generation redispatch

RDGE CBN 60 kv

P1-2:A1:4:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800] &
P1-2:A1:3:_BRIDGEVILLE-
COTTONWOOD 115KV [1110]

P6

N-1-1

NConv

0.62

0.58

1.01 1.01

1.03

1.03

1.03

1.05

1.01 0.62

N/A

Generation redispatch

RIO DELL 60 kv

P1-2:A1:4:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800] &
P1-2:A1:3:_BRIDGEVILLE-
COTTONWOOD 115KV [1110]

P6

N-1-1

Low

NConv

0.62

0.49

1.03 1.03

1.02

1.01

1.01

1.05

1.03 0.61

N/A

Generation redispatch

RIODLLTP 60 kV

P1-2:A1:4:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800] &
P1-2:A1:3:_BRIDGEVILLE-
COTTONWOOD 115KV [1110]

P6

NConv

0.59

0.47

1.02 1.02

1.01

1.01

1.00

1.05

1.02 0.58

N/A

Generation redispatch

RUSS RCH 60 kV

P1-2:A1:4:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800] &
P1-2:A1:3:_BRIDGEVILLE-
COTTONWOOD 115KV [1110]

P6

N-1-1

Low

NConv

0.58

0.51

1.01 1.02

1.02

1.03

1.03

1.04

1.02 0.58

N/A

Generation redispatch

SWNS FLT 60 kv

P1-2:A1:4:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800] &
P1-2:A1:3:_BRIDGEVILLE-
COTTONWOOD 115KV [1110]

P6

NConv

0.56

0.46

0.99 1.00

0.98

0.97

0.96

1.06

0.99 0.56

N/A

Generation redispatch

WILLWCRK 60 kV

P1-2:A1:4:_HUMBOLDT BAY-
HUMBOLDT #1 115KV [1800] &
P1-2:A1:3:_BRIDGEVILLE-
COTTONWOOD 115KV [1110]

P6

N-1-1

Low

NConv

0.57

0.49

1.00 1.01

1.01

1.02

1.03

1.02

1.00 0.57

N/A

Generation redispatch

California 1SO/I0P
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2022-2023 ISO Reliability Assessment - Study Results

Study Area: PG&E Humboldt
Voltage Deviation ‘\‘7 California ISO
Post Cont. Voltage Deviation % (Baseline Post Cont. Voltage Deviation %
Substation Contingency (All and Worst P6) Category DCatego.ry 2024 2027 2032 2024 Spring | 2027 Spring | 2024 Winter | 2027 Winter | 2032 Winter 2024 SP Heavy 2027 SP High CEC Project & Potential Mitigation Solutions
escription Summer | Summer | Summer Renewable & Min | 2024 OP Sensitivity 2035 ATE
Peak Peak Peak Off-Peak | Off-Peak Peak Peak Peak Gas Gen Forecast
HOOPA 60 kV :tsﬂééf;T::;ﬂB?;ETMAPLE CREEK 60KV [7130] MOAS OPENED ON P1 N-1 12 <8 <8 <8 4 <8 <8 <8 <8 <8 <8 N/A Project: Willo Creek voltage support
WILLWCRK 60 kV :tsﬂééf;T::;ﬂB?;ETMAPLE CREEK 60KV [7130] MOAS OPENED ON P1 N-1 11 <8 <8 <8 4 <8 <8 <8 <8 <8 <8 N/A Project: Willo Creek voltage support
NEWBURG 60 kV ?J];\;ZE:ER];\GII;_HN%’\\;IVZ?J;Z BAY-RIO DELL JCT 60KV [7100] MOAS OPENED P1 N-1 <8 <8 10 <8 2 <8 <8 <8 <8 <8 <8 11 Continue to monitor
FRT SWRD 60 kV :;s&sﬁiﬁ;:ﬁﬁgf:lLLEGARBERWLLE 60KV [6220] MOAS OPENED ON P1 N-1 48 48 52 <8 -1 48 49 52 48 <8 50 48 Garberville Area Reinforcement
FRUITLND 60 kV :;s&sﬁiﬁ;:ﬁﬁgf:lLLEGARBERWLLE 60KV [6220] MOAS OPENED ON P1 N-1 48 49 53 <8 -2 48 49 54 48 <8 50 50 Garberville Area Reinforcement
GRBRVLLE 60 kV :;s&sﬁiﬁ;:ﬁﬁgf:lLLEGARBERWLLE 60KV [6220] MOAS OPENED ON P1 N-1 47 48 49 <8 0 47 48 49 47 <8 49 46 Garberville Area Reinforcement
KEKAWAKA 60 kV :;s&sﬁiﬁ;:ﬁﬁgf:lLLEGARBERWLLE 60KV [6220] MOAS OPENED ON P1 N-1 43 44 44 <8 0 43 43 44 44 <8 45 N/A Garberville Area Reinforcement
GRBRVLLE 60 kV E%éaiﬁfigi::\iﬁ:lLLEGARBERWLLE 60KV [6220] MOAS OPENED ON P1 N-1 19 24 39 <8 0 41 41 39 13 <8 25 37 Garberville Area Reinforcement
KEKAWAKA 60 kV E%éaiﬁfigi::\iﬁ:lLLEGARBERWLLE 60KV [6220] MOAS OPENED ON P1 N-1 18 22 35 <8 0 36 36 35 12 <8 23 N/A Garberville Area Reinforcement
BRDGVLLE 60 kV P1-2:A1:4:_HUMBOLDT BAY-HUMBOLDT #1 115KV [1800] P1 N-1 <8 <8 12 <8 0 <8 <8 <8 <8 <8 <8 28 Continue to monitor
BRDGVLLE 115 kV P1-2:A1:4:_HUMBOLDT BAY-HUMBOLDT #1 115KV [1800] Pl N-1 <8 <8 12 <8 0 <8 <8 <8 <8 <8 <8 N/A Continue to monitor
CARLOTTA 60 kV P1-2:A1:4:_HUMBOLDT BAY-HUMBOLDT #1 115KV [1800] P1 N-1 <8 <8 14 <8 0 <8 <8 <8 <8 <8 <8 33 Continue to monitor
EEL RIVR 60 kV P1-2:A1:4:_HUMBOLDT BAY-HUMBOLDT #1 115KV [1800] Pl N-1 <8 <8 14 <8 0 <8 <8 <8 <8 <8 <8 35 Continue to monitor
EUREKA 60 kV P1-2:A1:4:_HUMBOLDT BAY-HUMBOLDT #1 115KV [1800] P1 N-1 <8 <8 14 <8 0 <8 <8 <8 <8 <8 <8 35 Continue to monitor
EUREKA A 60 kV P1-2:A1:4:_HUMBOLDT BAY-HUMBOLDT #1 115KV [1800] Pl N-1 <8 <8 14 <8 0 <8 <8 <8 <8 <8 <8 35 Continue to monitor
FRT SWRD 60 kV P1-2:A1:4:_HUMBOLDT BAY-HUMBOLDT #1 115KV [1800] P1 N-1 <8 <8 12 <8 0 <8 <8 <8 <8 <8 <8 30 Continue to monitor
FRUITLND 60 kV P1-2:A1:4:_HUMBOLDT BAY-HUMBOLDT #1 115KV [1800] Pl N-1 <8 <8 12 <8 0 <8 <8 <8 <8 <8 <8 30 Continue to monitor
GRBRVLLE 60 kV P1-2:A1:4:_HUMBOLDT BAY-HUMBOLDT #1 115KV [1800] P1 N-1 <8 <8 12 <8 0 <8 <8 <8 <8 <8 <8 29 Continue to monitor
HARRIS 60 kV P1-2:A1:4:_HUMBOLDT BAY-HUMBOLDT #1 115KV [1800] Pl N-1 <8 <8 14 <8 0 <8 <8 <8 <8 <8 <8 34 Continue to monitor
HMBLT BY 60 kV P1-2:A1:4:_HUMBOLDT BAY-HUMBOLDT #1 115KV [1800] P1 N-1 <8 <8 14 <8 0 <8 <8 <8 <8 <8 <8 35 Continue to monitor
HMBOBAYPPA 60 kV P1-2:A1:4:_HUMBOLDT BAY-HUMBOLDT #1 115KV [1800] Pl N-1 <8 <8 14 <8 0 <8 <8 <8 <8 <8 <8 N/A Continue to monitor
HMBOBAYPPC 60 kV P1-2:A1:4:_HUMBOLDT BAY-HUMBOLDT #1 115KV [1800] P1 N-1 <8 <8 14 <8 0 <8 <8 <8 <8 <8 <8 N/A Continue to monitor
HOOPA 60 kV P1-2:A1:4:_HUMBOLDT BAY-HUMBOLDT #1 115KV [1800] Pl N-1 <8 <8 13 <8 0 <8 <8 <8 <8 <8 <8 38 Continue to monitor
HUMBOLDT 60 kV P1-2:A1:4:_HUMBOLDT BAY-HUMBOLDT #1 115KV [1800] P1 N-1 <8 <8 14 <8 0 <8 <8 <8 <8 <8 <8 N/A Continue to monitor
HUMBOLDT 115 kV P1-2:A1:4:_HUMBOLDT BAY-HUMBOLDT #1 115KV [1800] Pl N-1 <8 <8 14 <8 1 <8 <8 <8 <8 <8 <8 N/A Continue to monitor
KEKAWAKA 60 kV P1-2:A1:4:_HUMBOLDT BAY-HUMBOLDT #1 115KV [1800] P1 N-1 <8 <8 10 <8 0 <8 <8 <8 <8 <8 <8 N/A Continue to monitor
LOW GAP1 115 kV P1-2:A1:4:_HUMBOLDT BAY-HUMBOLDT #1 115KV [1800] Pl N-1 <8 <8 10 <8 -1 <8 <8 <8 <8 <8 <8 22 Continue to monitor
NEWBURG 60 kV P1-2:A1:4:_HUMBOLDT BAY-HUMBOLDT #1 115KV [1800] P1 N-1 <8 <8 14 <8 0 <8 <8 <8 <8 <8 <8 34 Continue to monitor
PCLUMBER 60 kV P1-2:A1:4:_HUMBOLDT BAY-HUMBOLDT #1 115KV [1800] Pl N-1 <8 <8 14 <8 0 <8 <8 <8 <8 <8 <8 N/A Continue to monitor
RIO DELL 60 kV/ P1-2:A1:4:_HUMBOLDT BAY-HUMBOLDT #1 115KV [1800] P1 N-1 <8 <8 14 <8 0 <8 <8 <8 <8 <8 <8 33 Continue to monitor
SCOTIATP 60 kV P1-2:A1:4:_HUMBOLDT BAY-HUMBOLDT #1 115KV [1800] Pl N-1 <8 <8 14 <8 0 <8 <8 <8 <8 <8 <8 N/A Continue to monitor
SCTIATP2 60 kV P1-2:A1:4:_HUMBOLDT BAY-HUMBOLDT #1 115KV [1800] P1 N-1 <8 <8 14 <8 0 <8 <8 <8 <8 <8 <8 N/A Continue to monitor
SWNS FLT 60 kv P1-2:A1:4:_HUMBOLDT BAY-HUMBOLDT #1 115KV [1800] Pl N-1 <8 <8 12 <8 0 <8 <8 <8 <8 <8 <8 N/A Continue to monitor
FRT SWRD 60 kV P1-2:A1:5:_KEKAWAKA-GRBRVLLE-LYTNVLLE 60KV [0] P1 N-1 <8 <8 27 <8 0 9 12 16 <8 <8 <8 27 Continue to monitor
FRUITLND 60 kV P1-2:A1:5:_KEKAWAKA-GRBRVLLE-LYTNVLLE 60KV [0] Pl N-1 <8 <8 23 <8 0 <8 9 13 <8 <8 <8 24 Continue to monitor
GRBRVLLE 60 kV P1-2:A1:5:_KEKAWAKA-GRBRVLLE-LYTNVLLE 60KV [0] P1 N-1 <8 <8 33 <8 <8 12 15 20 <8 <8 <8 32 Continue to monitor
BRDGVLLE 60 kV P1-3:A1:3:_BRDGVLLE 115/60KV TB 1 Pl N-1 <8 <8 12 <8 <8 <8 <8 9 <8 <8 <8 22 Continue to monitor
FRT SWRD 60 kV P1-3:A1:3:_BRDGVLLE 115/60KV TB 1 P1 N-1 <8 <8 13 <8 <8 <8 <8 8 <8 <8 <8 25 Continue to monitor
FRUITLND 60 kV P1-3:A1:3:_BRDGVLLE 115/60KV TB 1 Pl N-1 <8 <8 13 <8 <8 <8 <8 9 <8 <8 <8 25 Continue to monitor
GRBRVLLE 60 kV P1-3:A1:3:_BRDGVLLE 115/60KV TB 1 P1 N-1 <8 <8 13 <8 <8 <8 <8 <8 <8 <8 <8 0 Continue to monitor
KEKAWAKA 60 kV P1-3:A1:3:_BRDGVLLE 115/60KV TB 1 Pl N-1 <8 <8 11 <8 <8 <8 <8 <8 <8 <8 <8 N/A Continue to monitor
SWNS FLT 60 kV/ P1-3:A1:3:_BRDGVLLE 115/60KV TB 1 P1 N-1 <8 <8 11 <8 <8 <8 <8 8 <8 <8 <8 N/A Continue to monitor
BRDGVLLE 60 kV P1-3:A1:4:_HMBOBAYPPB 115/13.8KV TB 1 Pl N-1 <8 <8 12 <8 <8 <8 <8 <8 <8 <8 <8 28 Continue to monitor
BRDGVLLE 115 kV P1-3:A1:4:_HMBOBAYPPB 115/13.8KV TB 1 P1 N-1 <8 <8 12 <8 <8 <8 <8 <8 <8 <8 <8 N/A Continue to monitor
CARLOTTA 60 kV P1-3:A1:4:_HMBOBAYPPB 115/13.8KV TB 1 Pl N-1 <8 <8 14 <8 <8 <8 <8 <8 <8 <8 <8 33 Continue to monitor
EEL RIVR 60 kV P1-3:A1:4:_HMBOBAYPPB 115/13.8KV TB 1 P1 N-1 <8 <8 14 <8 <8 <8 <8 <8 <8 <8 <8 35 Continue to monitor
EUREKA 60 kV P1-3:A1:4:_HMBOBAYPPB 115/13.8KV TB 1 Pl N-1 <8 <8 14 <8 <8 <8 <8 <8 <8 <8 <8 35 Continue to monitor
EUREKA A 60 kV P1-3:A1:4:_HMBOBAYPPB 115/13.8KV TB 1 P1 N-1 <8 <8 14 <8 <8 <8 <8 <8 <8 <8 <8 35 Continue to monitor
FRT SWRD 60 kV P1-3:A1:4:_HMBOBAYPPB 115/13.8KV TB 1 Pl N-1 <8 <8 12 <8 <8 <8 <8 <8 <8 <8 <8 30 Continue to monitor
FRUITLND 60 kV P1-3:A1:4:_HMBOBAYPPB 115/13.8KV TB 1 P1 N-1 <8 <8 12 <8 <8 <8 <8 <8 <8 <8 <8 30 Continue to monitor
GRBRVLLE 60 kV P1-3:A1:4:_HMBOBAYPPB 115/13.8KV TB 1 Pl N-1 <8 <8 12 <8 <8 <8 <8 <8 <8 <8 <8 29 Continue to monitor
HARRIS 60 kV P1-3:A1:4:_HMBOBAYPPB 115/13.8KV TB 1 P1 N-1 <8 <8 14 <8 <8 <8 <8 <8 <8 <8 <8 34 Continue to monitor
HMBLT BY 60 kV P1-3:A1:4:_HMBOBAYPPB 115/13.8KV TB 1 Pl N-1 <8 <8 14 <8 <8 <8 <8 <8 <8 <8 <8 35 Continue to monitor
HMBOBAYPPA 60 kV P1-3:A1:4:_HMBOBAYPPB 115/13.8KV TB 1 P1 N-1 <8 <8 14 <8 <8 <8 <8 <8 <8 <8 <8 N/A Continue to monitor
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2022-2023 ISO Reliability Assessment - Study Results

Study Area: PG&E Humboldt
. o of s
Voltage Deviation = Cohfornlo ISO
Post Cont. Voltage Deviation % (Baseline Post Cont. Voltage Deviation %
Categon I "
Substation Contingency (All and Worst P6) Category g _y 2024 2027 2032 2024 Spring | 2027 Spring| 2024 Winter | 2027 Winter | 2032 Winter 2024 SP Heavy 2027 SP High CEC Project & Potential Mitigation Solutions
Description Summer | Summer | Summer Renewable & Min | 2024 OP Sensitivity 2035 ATE
Off-Peak | Off-Peak Peak Peak Peak Forecast
Peak Peak Peak Gas Gen
HMBOBAYPPC 60 kV P1-3:A1:4:_HMBOBAYPPB 115/13.8KV TB 1 P1 N-1 <8 <8 14 <8 <8 <8 <8 <8 <8 <8 <8 N/A Continue to monitor
HOOPA 60 kV P1-3:A1:4:_HMBOBAYPPB 115/13.8KV TB 1 Pl N-1 <8 <8 13 <8 <8 <8 <8 <8 <8 <8 <8 38 Continue to monitor
HUMBOLDT 60 kV P1-3:A1:4:_HMBOBAYPPB 115/13.8KV TB 1 P1 N-1 <8 <8 14 <8 <8 <8 <8 <8 <8 <8 <8 N/A Continue to monitor
HUMBOLDT 115 kV P1-3:A1:4:_HMBOBAYPPB 115/13.8KV TB 1 Pl N-1 <8 <8 14 <8 <8 <8 <8 <8 <8 <8 <8 N/A Continue to monitor
KEKAWAKA 60 kV P1-3:A1:4:_HMBOBAYPPB 115/13.8KV TB 1 P1 N-1 <8 <8 10 <8 <8 <8 <8 <8 <8 <8 <8 N/A Continue to monitor
LOW GAP1 115 kV P1-3:A1:4:_HMBOBAYPPB 115/13.8KV TB 1 Pl N-1 <8 <8 10 <8 <8 <8 <8 <8 <8 <8 <8 22 Continue to monitor
NEWBURG 60 kV P1-3:A1:4:_HMBOBAYPPB 115/13.8KV TB 1 P1 N-1 <8 <8 14 <8 <8 <8 <8 <8 <8 <8 <8 34 Continue to monitor
PCLUMBER 60 kV P1-3:A1:4:_HMBOBAYPPB 115/13.8KV TB 1 Pl N-1 <8 <8 14 <8 <8 <8 <8 <8 <8 <8 <8 N/A Continue to monitor
RIO DELL 60 kV/ P1-3:A1:4:_HMBOBAYPPB 115/13.8KV TB 1 P1 N-1 <8 <8 14 <8 <8 <8 <8 <8 <8 <8 <8 33 Continue to monitor
SCOTIATP 60 kV P1-3:A1:4:_HMBOBAYPPB 115/13.8KV TB 1 Pl N-1 <8 <8 14 <8 <8 <8 <8 <8 <8 <8 <8 N/A Continue to monitor
SCTIATP2 60 kV P1-3:A1:4:_HMBOBAYPPB 115/13.8KV TB 1 P1 N-1 <8 <8 14 <8 <8 <8 <8 <8 <8 <8 <8 N/A Continue to monitor
SWNS FLT 60 kv P1-3:A1:4:_HMBOBAYPPB 115/13.8KV TB 1 Pl N-1 <8 <8 12 <8 <8 <8 <8 <8 <8 <8 <8 N/A Continue to monitor
P1-4:A1:5:_GRBRVLLE 60.00KV ID=8H & GRBRVLLE 60.00KV ID=7H & N N
FRT SWRD 60 kV GRBRVLLE 60.00KV ID=5H & GRBRVLLE 60.00KV ID=V SHUNT DEVICES P1 N-1 <8 <8 8 <8 <8 9 9 8 <8 <8 <8 0 Continue to monitor
GRBRVLLE 60 kV P1-4:A1:5:_GRERVLLE 60.00KV ID=8H & GRBRVLLE 60.00KV ID=7H & P1 N-1 10 10 11 10 <8 11 12 10 10 10 10 0 Garberville Area Reinforcement
GRBRVLLE 60.00KV ID=5H & GRBRVLLE 60.00KV ID=V SHUNT DEVICES v !
P1-4:A1:5:_GRBRVLLE 60.00KV ID=8H & GRBRVLLE 60.00KV ID=7H &
KEKAWAKA 60 kV - P1 N-1 9 8 9 8 <8 10 10 9 8 9 8 N/A Garberville Area Reinforcement

GRBRVLLE 60.00KV ID=5H & GRBRVLLE 60.00KV ID=V SHUNT DEVICES
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2022-2023 ISO Reliability Assessment - Study Results

Study Area: PG&E Humboldt
Transient Stabilit . .
v £ Cdlifornia ISO
Transient Stability Performance
Baseline Scenarios Sensitivity Scenarios
Contingency Category Category Description Potential Mitigation Solutions
. . 2024 SP Heavy Renewable & .
2024 Spring Off-Peak 2027 Summer Peak 2032 Summer Peak 2032 Spring Off-Peak Min Gas Gen 2027 SP High CEC Forecast

In accordance with TPL-001-4- Requirement R2.6, this area relies on the past studies from the 2020-21 Transmission Planning Process.

http://www.caiso.com/Documents/BoardApproved2020-2021TransmissionPlan.pdf
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2022-2023 ISO Reliability Assessment - Study Results

Study Area: PG&E Humboldt ™
‘A 3 . .
Single Contingency Load Drop L = CCIlIFOI’nIG ISO
Amount of Load Drop (MW)
c 2024 SP
. ategory . . ) X X , e .
Worst Contingency Category Description | 2024 Summer | 2027 Summer | 2032 Summer | 2024 Spring | 2027 Spring | 2024 Winter | 2027 Winter | 2032 Winter Heavy 2024 OP | 2027 SP High Potential Mitigation Solutions
Peak Peak Peak Off-Peak Off-Peak Peak Peak Peak Renewable & | Sensitivity | CEC Forecast
Min Gas Gen

No single contingency resulted in total load drop of more than 250 MW
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2022-2023 I1SO Reliability Assessment - Study Results

Study Area:

PG&E Humboldt

Single Source Substation with more than 100 MW Load

‘\% California I1SO

Substation

Load Served (MW)
2024 SP
2024 Summer | 2027 Summer | 2032 Summer [ 2024 Spring | 2027 Spring | 2024 Winter | 2027 Winter | 2032 Winter Heavy 2024 OP | 2027 SP High
Peak Peak Peak Off-Peak Off-Peak Peak Peak Peak Renewable & | Sensitivity | CEC Forecast
Min Gas Gen

Potential Mitigation Solutions

No single source substation with more than 100 MW
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2022-2023 1SO Reliability Assessment - Study Results
Study Area: PG&E North Valley
Thermal Overloads

&> California ISO

Loading % (Baseline Scenarios) Loading % (Sensitivity Scenarios)
. . . N . . 2024 SP Heavy . N L .
Overloaded Facility Contingency (All and Worst P6) Category | Category Description [ 2024 Summer | 2027 Summer | 2032 Summer |2024 Spring Off| 2027 Spring Off: 2035 ATE 2027 SP High R ble & 2024 OP Project & Potential Mitigation Solutions
Peak Peak Peak Peak Peak CEC Forecast e.newa N Sensitivity
Min Gas Gen
3152 COTWD_2D 115 31466
- COTWD_E 230/60KV TB 3 & COTWD_E2 230/60KV TB 2 P6 N-1-1 <100 111 166 <100 <100 115 <100 <100 |Operating solution
JESSUPJL 11511 <100
Benton-Deschutes 60 kV Line P2-4:A3:22; COTWD_F2 SECTION 2F & COTWD_E2 P24 |Bus Tie Breaker Fault 38 48 116 12 147 104 54 72 56 Continue to monitor
SECTION 2E 230KV
. . Non-Redundant
Benton-Deschutes 60 kV Line P5-5(DC):A3:3:_Station P5 Battery Supply NConv NConv NConv NConv NConv NConv NConv 20 74 Install redundent battery supply
P5-5:A3:10;_COTTONWOOD 230KV BUS SECTION Non-Redundant
Benton-Deschutes 60 kV Li oy PS5 NCon NCon NCon NCon NCon NCon NCon 20 76 Install Redundant Rel.
enton-Deschutes ine E/G/WAPA/F (FAILURE OF NON-REDUNDENT RELAY) Relay v v v v v v v nstall Redundant Relay
Caribou No.11 230/115/60kV | P2-1:A3:21;_CARIBOU-TABLE MTN 230KV [4440] b2 Line Section w/o NConv NConv NConv NConv NConv NConv NConv NConv PO cting RAS
Transformer (BELDENTP-TABLE MTN D) Fault
ga”b‘:“ No.11230/115/60KV. |, 5 A3.28: TABLE MTN D 230KV SECTION 10 P2-2 Bus NConv NConv NConv NConv NConv NConv NConv NConv NConv |Existing RAS
ranstformer
Caribou No-11 230/L15/60 KV 15 3 13.57. TABLE MTN D - 1D 230KV & LINE pa3  |NonBusTieBreaker| —yeon, NConv NConv NConv NConv NConv NConv NConv |Existing RAS
Transformer Fault <100
Caribou No.11 230/115/60 kv P2-4:A3:23: TABLE MTN D SECTION 1D & TABLE MTN E P2-4 Bus Tie Breaker Fault NConv NConv NConv NConv NConv NConv NConv NConv NConv Existing RAS
Transformer SECTION 1E 230KV
Caribou No.11 230/115/60 kV
aribou No /115/ P2-4:A3:6:_TABLE MTN D 230KV - SECTION 1D & 2D P24 |Bus Tie Breaker Fault|  NConv NConv NConv NConv NConv NConv NConv NConv |Existing RAS
Transformer <100
Caribou No.11 230/115/60kV | P5-5:A3:7:_TABLE MTN 230KV BUS SECTION D/E (FAILURE os Non-Redundant NConv NConv NConv NConv NConv NConv NConv RN cting RAS
Transformer OF NON-REDUNDENT RELAY) Relay <100
P2-1:A3:21;_CARIBOU-TABLE MTN 230KV [4440] NConv
Caribou-Plumas Jct 60 KV Line | (BELDENTP-TABLE MTN D) P2-1 Line Section w/o Faul| <100 <100 <100 <100 <100 <100 <100 <100 Monitor future forecast
Caribou-Plumas Jct 60 kV Line P2-2:A3:28:_TABLE MTN D 230KV SECTION 1D P2-2 Bus <100 <100 <100 <100 <100 <100 <100 <100 NConv Monitor future forecast
P2-4:A3:23:_TABLE MTN D SECTION 1D & TABLE MTN E NComv
Caribou-Plumas Jct 60 kV Line SECTION 1E 230KV P2-4 Bus-Tie-Breaker <100 <100 <100 <100 <100 <100 <100 <100 Monitor future forecast
Cascade-Benton-Deschute 60 kV | P2-4:A3:22: COTWD_F2 SECTION 2F & COTWD_E2 P24 |Bus Tie Breaker Fault <100 <100 116 <100 147 <100 <100 <100 <100 Continue to monitor
line SECTION 2E 230KV
(.iascade-Benton-Deschute 60 kv |COTTONWOOD 230KV BUS SECTION E/G (FAILURE OF NON p5 Non-Redundant NConv NConv NConv NConv NConv <100 NConv <100 <100 Operating solution
line REDUNDENT RELAY) Relay
Cascade-Benton-Deschute 60 kv
I_:an e-Benton-Deschute COTWD_E 230/60KV TB 3 & COTWD_E2 230/60KV T8 2 P6 N-1-1 146 149 21 <100 108 <100 153 <100 <100 |Operating solution
1l
Cascade-Cottonwood 115 KV Line | . orronwD 60KV - SECTION 10 & 1E P2-4  |Bus Tie Breaker Fault <100 <100 Nconv <100 <100 <100 <100 <100 |Continue to monitor
(31459 31469) <100
Cascade-Cott d 115 KV Li
ascade-Lottonwoo "€ | COTWD_E 230/60KV TB 3 & COTWD_E2 230/60KV T8 2 P6 N-1-1 116 110 170 <100 <100 116 <100 <100 Operating solution
(31459 31469) <100
Cascade-Craig View 115 KV Line 1,0 /o ns.1. station PS Non-Redundant NConv NConv NConv 60 N/A NConv NConv NConv |install redundent battery supply
(Path 25) Battery Supply <100
Cascade-Craig View 115 kV Line P5-5:A3:10:_COTTONWOOD 230KV BUS SECTION P5 Non-Redundant NConv NConv NConv NConv N/A NConv 43 24 Operating solution
(Path 25) E/G/WAPA/F (FAILURE OF NON-REDUNDENT RELAY) Relay <100
Cascade-Craig View 115 KV pq (nc):a3:3;_station Ps Non-Redundant NConv NConv NConv NConv N/A NConv a2 85 Install redundent battery supply
(Path 25) Battery Supply <100
Cascade-Deschutes 60 kV Line | P2-4:A3:22:_COTWD_F2 SECTION 2F & COTWD_E2
- - - P2-4  |Bus Tie Breaker Fault 2 81 182 30 162 87 <100 <100 |Continue to monit
(31578 31592) SECTION 2E 230KV us Tie Breaker Fau <100 ontinue to monitor
Cascade-Deschutes 60 kV Line P5-5:A3:10:_COTTONWOOD 230KV BUS SECTION p5 Non-Redundant NConv NConv NConv NConv NConv NConv <100 <100 Operating solution
(31578 31592) E/G/WAPA/F (FAILURE OF NON-REDUNDENT RELAY) Relay <100
Cascade-Deschutes 60 kV Line P5-5:A3:11:_COTTONWOOD 115KV BUS 1/BUS 2 (FAILURE p5 Non-Redundant NConv 78 NConv NConv oy 2 NConv NConv Operating solution
(31578 31592) OF NON-REDUNDENT RELAY) Relay <100
Cascade-Deschutes 60 kVLine e ¢y 031 Station PS Non-Redundant NConv NConv NConv 36 17 NConv NConv NConv |Install redundent battery supply
(31578 31592) Battery Supply <100
Cascade-Deschutes 60 kV Li Non-Redundant
ascade-beschutes M€ |ps-5(DC):A3:24:_Station Ps on-Redundan 65 67 NConv 51 2 71 40 53 Install redundent battery supply
(31578 31592) Battery Supply <100
Cascade-Deschutes 60 kVLine ¢ ¢y 03:3: Station PS Non-Redundant NConv NConv NConv NConv NConv NConv a 9 Install redundent battery supply
(31578 31592) Battery Supply <100
Cascade-Deschutes 60 kV Line . .
COTWD_E 230/60KV TB 3 & COTWD_E2 230/60KV TB 2 P6 N-1-1 223 228 366 108 172 233 <100 <100 |Operating solution
(31578 31592) <100
C.ottonwood-Benton No.1 60 kv P5-5:A3:10:_COTTONWOOD 230KV BUS SECTION P5 Non-Redundant NConv NConv NConv NConv NConv NConv <100 <100 Operating solution
Line (31570 31572) E/G/WAPA/F (FAILURE OF NON-REDUNDENT RELAY) Relay <100
Cottonwood-Benton No.1 60 kV Non-Redundant
P5-5(DC):A3:3:_Stati PS5 NConv NConv NConv NConv NConv NConv 18 43 Install redundent batts I
Line (31570 31572) (DC):A3:3:_Station Battery Supply <100 nstall redundent battery supply
Cottonwood-Benton No.1 60 kV
COTWD_E 230/60KV TB 3 & COTWD_E2 230/60KV TB 2 3 N-1-1 <100 <100 148 <100 <100 <100 <100 <100 |Continue to monit
Line (31570 31572) _E 230/ - / <100 ontinue to monitor
Cottonwood-Round Mountain 230 g (pc).a3:2:_station Ps Non-Redundant NConv NConv NConv 2 61 NConv NConv NConv NConv [Install redundent battery supply
kV Line Battery Supply
Cutt?nwood—Round Mountain 230 |[ROUND MOUNTAIN 230KV BUS 1 & 2 SEC. E (FAILURE OF P5 Non-Redundant NConv NConv NConv NConv NConv <100 NConv NConv NConv Operating solution
KV Line NON-REDUNDENT RELAY) Relay
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2022-2023 1SO Reliability Assessment - Study Results

Study Area:
Thermal Overloads

PG&E North Valley

Page 2

&> California ISO

Loading % (Baseline Scenarios) Loading % (Sensitivity Scenarios)
. . . N . . 2024 SP Heavy . N L .
Overloaded Facility Contingency (All and Worst P6) Category | Category Description [ 2024 Summer | 2027 Summer | 2032 Summer |2024 Spring Off| 2027 Spring Off: 2035 ATE 2027 SP High R ble & 2024 OP Project & Potential Mitigation Solutions
Peak Peak Peak Peak Peak CEC Forecast e.newa N Sensitivity
Min Gas Gen
. . . Non-Redundant
Delevan-Cortina 230 kV Line P5-5(DC):A3:2:_Station P5 NConv NConv NConv 58 6 NConv NConv NConv Install redundent battery supply
Battery Supply <100
P7-1:A3:4_S Creek-Notre D -Table M tail
Delevan-Cortina 230 kV Line —>ycamore treeiciotre Dame-Table Mountain P7 DCTL 102 106 123 59 12 107 47 59 Operating solution
and Table Mountain-Butte No.2 115 kV Lines <100
Glenn No.1 60 kV Line P1-2:A3:99:_GLENN #5 60KV [8427] P1 N-1 <100 100 103 48 12 114 101 27 48 Operating solution
P1-1:A3:56:_CSCHYDR 9.11KV GEN UNIT1 & P1-
Glenn No.1 60 kV Line - P3 N-1/G-1 <100 111 119 <100 <100 <100 <100 <100 Operating solution
2:A3:99:_GLENN #5 60KV [8427] <100
Keswick-Cascade 60 kV Line P2-4:A3:8:_COTWDPGE 115KV - SECTION 2D & 1D P24 |Bus Tie Breaker Fault 106 <100 <100 NConv <100 <100 <100 NConv Ncony |Project: Cottonwood 115 kV Bus Sectionalizing
(31564 31566) Breakers Project
Keswick-Cascade 60 kV Line P5-5:A3:11:_COTTONWOOD 115KV BUS 1/BUS 2 (FAILURE p5 Non-Redundant NConv 82 NConv NConv 79 NConv %0 NConv NConv Operating solution
(31564 31566) OF NON-REDUNDENT RELAY) Relay
Keswick-C; de 60 kV Li Non-Redundant
eswicktascade ine P5-5(DC):A3:24:_Station P5 on-redundan 45 46 NConv 39 65 NConv 53 43 37 Install redundent battery supply
(31564 31566) Battery Supply
Keswick-Cascade 60 kV Line P6: CASCADE-COTTONWOOD 115KV [1240] & CASCADE- 6 N-1-1 163 161 <100 <100 <100 <100 <100 <100 <100 Operating solution
(31564 31566) BENTON-DESCHUTES 60KV [6310]
Oroville-Th lito-Tabl. Line Secti
rovite-Thermalio-'able P2-1:A3:29:_TABLE MTN E-THM JCT 230KV [1] NO FAULT |  P2-1 ine Section w/o 89 89 103 114 92 103 121 91 116 |Continue to monitor
Mountain No.3 230 kV Line Fault
. . Non-Redundant
Round Mountain 500/230 kV Bank | P5-5(DC):A3:2:_Station P5 Battery Supply NConv NConv NConv 64 117 <100 NConv NConv NConv Install redundent battery supply
Sycamore Creek-Notre Dame- o) 1 x5 65, BiTTE SYCAMORE CREEK 115KV [1190] Line Section w/o
Table Mountain 115 kV Line (CHI(‘ZOT‘PZ—.B_UTTE) P2-1 Fault 90 93 104 58 15 <100 93 39 58 Continue to monitor
(31497 31498)
Sycamore Creek-Notre Dame- . .
Table Mountain 115 kV Line P2-2:A3:49:_TBLE MTN 115KV SECTION 1D P22 Bus 86 89 104 51 9 <100 89 e 51 1:':5 Mountain SPS recommended in 2017-2018
(31497 31498)
Sycamore Creek-Notre Dame-
Table Mountain 115 kV Line P2-2:A3:45:_BUTTE 115KV SECTION MD P2-2 Bus 90 93 104 58 15 <100 93 39 58 Continue to monitor
(31497 31498)
Sycamore Creek-Notre Dame- PO . " :
Table Mountain 115 KV Line EZ'\;;.AS.M.JUTTE - MD 115KV & TABLE MTN-BUTTE #1 P23 Non—BuiTwitBreaker 115 117 132 <100 <100 <100 118 <100 <100 1:[;\5 Mountain SPS recommended in 2017-2018
au
(31497 31498)
Sycamore Creek-Notre Dame-
Table Mountain 115 kV Line P2-4:A3:12:_BUTTE 115KV - SECTION MD & ME P2-4 Bus Tie Breaker Fault 93 96 108 58 15 <100 96 39 58 Continue to monitor
(31497 31498)
Sycamore Creek-Notre Dame- . .
Table Mountain 115 kV Line TABLE MTN-BUTTE #2 115KV [3920] & TABLE MTN-BUTTE 6 N-1-1 <100 <100 103 <100 <100 <100 <100 <100 <100 Table Mountain SPS recommended in 2017-2018
#1 115KV [3910] TPP
(31497 31498)
Iab‘efm"“"tam N3 230/115 KV 1) 5. A3:28:_TABLE MTN D 230KV SECTION 1D P22 Bus NConv NConv NConv NConv 69 NConv NConv NConv NConv |Existing RAS
ransformer
Table Mountain No.3 230/115 kV [P2-3:A3:26:_TABLE MTN D - 1D 230KV & CARIBOU-TABLE 023 Non-Bus Tie Breaker 79 NConv NConv 3 69 NConv NConv 31 26 Existing RAS
Transformer MTN LINE Fault
T.ab\e Mountain-Butte No.1 115 kV|TABLE MTN-BUTTE #2 115KV [3920] & SYCAMORE CREEK- 6 N-1-1 117 121 140 <100 <100 <100 122 <100 <100 Table Mountain SPS recommended in 2017-2018
Line (31500 31501) NOTRE DAME-TABLE MTN 115KV [4314] TPP
T.ab\e Mountain-Butte No.1 115 kV P7-1:A3:4_Sycamovre Creek-Notre Dame-Tab\e Mountain 7 DeTL 117 191 140 <100 <100 <100 122 <100 <100 Table Mountain SPS recommended in 2017-2018
Line (31500 31501) and Table Mountain-Butte No.2 115 kV Lines TPP
Table Mountain-Paradise 115 KV |5, , x3.49; TBLE MTN 115KV SECTION 10 P22 Bus 89 93 109 51 9 <100 93 45 51 |continue to monitor
Line (31478 31494)
T.ab\e Mountain-Paradise 115 kV  |P2-3:A3:51:_TBLE MTN - 1D 115KV & TABLE MTN-BUTTE P23 Non-Bus Tie Breaker 89 93 108 51 8 <100 93 45 51 Continue to monitor
Line (31478 31494) #1 LINE Fault
T.ab\e Mountain-Paradise 115 kV  [TABLE MTN-BUTTE #1 115KV [3910] & TABLE MTN-BUTTE 6 N-1-1 <100 <100 107 <100 <100 <100 <100 <100 <100 Continue to monitor
Line (31478 31494) #2 115KV [3920]
Trinity-K ick 60 kV Line (31556 Non-Redundant
rinity-Keswid ine P5-5(DC):A3:24:_Station Ps on-Recundan 14 75 NConv 19 70 <100 82 2 17 Install redundent battery supply
31564) Battery Supply
;TQS;KESW'“ 60KV Line (31556 151 5:a3:70: CASCADE-BENTON-DESCHUTES 60KV [6310] P6 N-1-1 158 160 <100 <100 <100 <100 <100 <100 <100 |Operating solution
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2022-2023 ISO Reliability Assessment - Study Results

Study Area: PG&E North Valley
High/Low Voltages “‘v Cadlifornia 1ISO
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
2024 sp
Substation Contingency (All and Worst P6) Category Category Description High/Low 2024 2027 2032 ?024 %027 %027 sp Heavy 2024 OP Project & Potential Mitigation Solutions
Voltage Summer | Summer | Summer [Spring Off-|Spring Off-| 2035 ATE | High CEC Renewable & | Sensitivity
Peak Peak Peak Peak Peak Forecast )
Min Gas Gen

AMERESCO 60 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 System adjustments or voltage support if needed
AMERESCOTAP 60 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 System adjustments or voltage support if needed
ANITA 60 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 System adjustments or voltage support if needed
BCKS CRK 230 kv Basecase PO Normal Condition High <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 System adjustments or voltage support if needed
BELDEN 230 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 System adjustments or voltage support if needed
BELDENTP 230 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 System adjustments or voltage support if needed
BIG BAR 60 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 <1.05 <1.05 System adjustments or voltage support if needed
BIGBENTP 115 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 System adjustments or voltage support if needed
BTTE CRK 60 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 System adjustments or voltage support if needed
BUTTE 115 kv Basecase PO Normal Condition High <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 System adjustments or voltage support if needed
BUTTVLLY 115 kv Basecase PO Normal Condition High <1.05 <1.05 <1.05 <1.05 <1.05 System adjustments or voltage support if needed
CANAL TP 60 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 . System adjustments or voltage support if needed
CARBOU M 230 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 System adjustments or voltage support if needed
CARIBOU 115 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 System adjustments or voltage support if needed
CARIBOU 230 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 <1.05 <1.05 System adjustments or voltage support if needed
CEDR CRK 60 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 System adjustments or voltage support if needed
CHALLNGE 60 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 System adjustments or voltage support if needed
CHICOTP2 115 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 <1.05 <1.05 System adjustments or voltage support if needed
CLARK RD 60 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 <1.05 <1.05 System adjustments or voltage support if needed
CLOV TAP 60 kV Basecase PO Normal Condition High System adjustments or voltage support if needed
CNTRVLLE 60 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 System adjustments or voltage support if needed
CORNING 60 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 <1.05 System adjustments or voltage support if needed
COWCK TP 60 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 <1 <1.05 System adjustments or voltage support if needed
CR CANAL 60 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 <1.05 . . System adjustments or voltage support if needed
CRESTA 230 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 System adjustments or voltage support if needed
DE SABLA 60 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 System adjustments or voltage support if needed
DRHM JCA 60 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 System adjustments or voltage support if needed
DRHMSW45 60 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 <1.05 <1.05 System adjustments or voltage support if needed
ELKCREEK 60 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 <1.05 System adjustments or voltage support if needed
FORBSTWN 115 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 System adjustments or voltage support if needed
FRBSTNTP 115 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 System adjustments or voltage support if needed
FRSTGLEN 115 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 <1.05 <1.05 System adjustments or voltage support if needed
GPH-BC 115 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 System adjustments or voltage support if needed
GRIZZLY1 115 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 System adjustments or voltage support if needed
GRIZZLYT4-2 115 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 <1.05 <1.05 System adjustments or voltage support if needed
GROUSCRK 60 kV Basecase PO Normal Condition High <1.05 <1.05 System adjustments or voltage support if needed
HONCJT1 115 kV Basecase PO Normal Condition High System adjustments or voltage support if needed
HONCJT3 115 kV Basecase PO Normal Condition High <1.05 System adjustments or voltage support if needed
HONCUT 115 kv Basecase PO Normal Condition High <1.05 <1.05 System adjustments or voltage support if needed
HYAMPOM 60 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 <1.05 <1.05 System adjustments or voltage support if needed
HYMPOMIT 60 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 System adjustments or voltage support if needed
JACINTO 60 kV Basecase PO Normal Condition High <1.05 System adjustments or voltage support if needed
KANAKAJT 115 kV Basecase PO Normal Condition High <1.05 System adjustments or voltage support if needed
KILARC 60 kV Basecase PO Normal Condition High System adjustments or voltage support if needed
MALACHA1 115 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 <1.05 <1.05 System adjustments or voltage support if needed
MALACHA?2 115 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 <1.05 <1.05 System adjustments or voltage support if needed
MCNE JCT 60 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 System adjustments or voltage support if needed
NDAME J 115 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 System adjustments or voltage support if needed
NEO REDT 60 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 System adjustments or voltage support if needed
NORD 1 115 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 System adjustments or voltage support if needed
NOTRDAME 115 kV Basecase PO Normal Condition High <1.05 <1.05 System adjustments or voltage support if needed
OLSEN JCT 60 kV Basecase PO Normal Condition High <1.05 <1.05 System adjustments or voltage support if needed
OLSENHYDRO 60 kV Basecase PO Normal Condition High <1.05 <1.05 System adjustments or voltage support if needed
OWID 115 kV Basecase PO Normal Condition High <1.05 <1.05 System adjustments or voltage support if needed
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2022-2023 ISO Reliability Assessment - Study Results

Study Area: PG&E North Valley
High/Low Voltages &> Cadlifornia ISO
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
2024 2027 2032 2024 2027 2027 sp 20245p
Substation Contingency (All and Worst P6) Category Category Description High/Low Heavy 2024 OP Project & Potential Mitigation Solutions
Summer | Summer | Summer [Spring Off-|Spring Off-| 2035 ATE | High CEC .
Voltage Renewable & | Sensitivity
Peak Peak Peak Peak Peak Forecast )
Min Gas Gen

PALERMO 115 kV Basecase PO Normal Condition High . System adjustments or voltage support if needed
PALERMO 230 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 System adjustments or voltage support if needed
PARADSE 115 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 <1.05 System adjustments or voltage support if needed
POE 230 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 <1.05 System adjustments or voltage support if needed
RASN JNT 60 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 . System adjustments or voltage support if needed
RED B JT 60 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 System adjustments or voltage support if needed
RED BLFF 60 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 System adjustments or voltage support if needed
RK CJT1 230 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 System adjustments or voltage support if needed
RK CJT2 230 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 System adjustments or voltage support if needed
ROCKCK 1 230 kV Basecase PO Normal Condition High System adjustments or voltage support if needed
ROCKCK 2 230 kV Basecase PO Normal Condition High System adjustments or voltage support if needed
SLYCREEK 115 kv Basecase PO Normal Condition High System adjustments or voltage support if needed
SYCAMORE 115 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 System adjustments or voltage support if needed
TABLE MTN D 230 kv Basecase PO Normal Condition High <1.05 <1.05 <1.05 <1.05 <1.05 System adjustments or voltage support if needed
TABLE MTN E 230 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 <1.05 <1.05 System adjustments or voltage support if needed
TAP 65 60 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 <1.05 <1.05 System adjustments or voltage support if needed
TBL MT2M 230 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 <1.05 <1.05 System adjustments or voltage support if needed
TBLE MTN 60 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 <1.05 <1.05 System adjustments or voltage support if needed
TKO TAP 60 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 System adjustments or voltage support if needed
TRINITY 115 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 System adjustments or voltage support if needed
TRINITY 60 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 System adjustments or voltage support if needed
TYLER 60 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 System adjustments or voltage support if needed
WHITMORE 60 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 System adjustments or voltage support if needed
WILDWOOD 115 kV Basecase PO Normal Condition High <1.05 <1.05 <1.05 System adjustments or voltage support if needed
WILLOWS 60 kV Basecase PO Normal Condition High <1.05 <1.05 System adjustments or voltage support if needed
WOODLEAFJCT 115 kV Basecase PO Normal Condition High System adjustments or voltage support if needed
WYANDJT3 115 kV Basecase PO Normal Condition High System adjustments or voltage support if needed
WYANDTTE 115 kV Basecase PO Normal Condition High System adjustments or voltage support if needed

P1-1:A3:10:_NEO REDB 13.80KV
CANAL TP 60 kv GEN UNIT 1_ P1 N-1 Low 0.90 1.00 1.01 1.00 1.05 N/A 0.99 0.93 1.00 Project: Tyler 60kV capacitor

P1-1:A3:10:_NEO REDB 13.80KV
CR CANAL 60 kv GEN UNIT 1_ P1 N-1 Low 0.89 1.00 1.01 1.00 1.05 N/A 0.99 0.93 1.00 Project: Tyler 60kV capacitor

P1-1:A3:10:_NEO REDB 13.80KV
NEO REDT 60 kV GEN UNIT 1_ P1 N-1 Low 0.90 1.00 1.01 1.00 1.05 N/A 0.99 0.93 1.00 Project: Tyler 60kV capacitor

P1-1:A3:10:_NEO REDB 13.80KV
RASN JNT 60 kV GEN UNIT 1_ P1 N-1 Low 0.90 1.00 1.01 1.00 1.05 N/A 0.99 0.93 1.00 Project: Tyler 60kV capacitor

P1-1:A3:10:_NEO REDB 13.80KV
TYLER 60 kV GEN UNIT 1_ P1 N-1 Low 0.90 1.00 1.01 1.00 1.05 N/A 1.00 0.93 1.00 Project: Tyler 60kV capacitor

P1-2:A3:24:_CARIBOU-TABLE MTN
CHESTER 60 kV 230KV [4446] P1 N-1 Low 0.85 NConv NConv 0.91 0.90 N/A NConv 0.85 0.91 Existing RAS

P1-2:A3:24:_CARIBOU-TABLE MTN
COLLINSPINE 60 kV o P1 N-1 Low 0.84 NConv NConv 0.91 0.90 N/A NConv 0.84 0.91 Existing RAS

230KV [4440]

P1-2:A3:24:_CARIBOU-TABLE MTN
COLLINSPNICT 60 kV o P1 N-1 Low 0.85 NConv NConv 0.91 0.90 N/A NConv 0.85 0.91 Existing RAS

230KV [4440]

P1-2:A3:24:_CARIBOU-TABLE MTN
HMLTN BR 60 kv 230KV [4446] P1 N-1 Low 0.89 NConv NConv 0.95 0.94 N/A NConv 0.89 0.94 Existing RAS

P1-2:A3:24:_CARIBOU-TABLE MTN
ULTR WSD 60 kv 230KV [4446] P1 N-1 Low 0.89 NConv NConv 0.95 0.94 N/A NConv 0.89 0.94 Existing RAS

P1-2:A3:24:_CARIBOU-TABLE MTN
WESTWOOD 60 kv o P1 N-1 Low 0.89 NConv NConv 0.94 0.94 N/A NConv 0.89 0.94 Existing RAS

230KV [4440]

P1-2:A3:71:_KESWICK-CASCADE
KESWICK 60 kV 60KV [7260] MOAS OPENED ON P1 N-1 Low 0.97 0.96 0.89 0.98 1.02 N/A 0.95 1.05 0.98 Continue to monitor

CASCADE_STLLWATR

P1-2:A3:71:_KESWICK-CASCADE
STLLWATR 60 kV 60KV [7260] MOAS OPENED ON P1 N-1 Low 0.96 0.95 0.88 0.98 1.02 N/A 0.94 1.04 0.97 Continue to monitor

CASCADE_STLLWATR
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2022-2023 ISO Reliability Assessment - Study Results

Study Area:
High/Low Voltages

PG&E North Valley

&> California I1SO

Substation

Contingency (All and Worst P6)

Category

Category Description

High/Low
Voltage

Voltage PU (Baseline Scenarios)

Voltage PU (Sensitivity Scenarios)

2024
Summer
Peak

2027
Summer
Peak

2032
Summer
Peak

2024
Spring Off-
Peak

2027
Spring Off-
Peak

2024 sp
Heavy
Renewable &
Min Gas Gen

2027 SP
High CEC
Forecast

2035 ATE

2024 OP
Sensitivity

Project & Potential Mitigation Solutions

ANTLER 60 kV

P2-2:A3:37:_CASCADE 115KV
SECTION MA

P2-2

Bus Section

Low

0.93

0.92 0.90 0.94

1.01

0.89 0.92 0.99

0.94

Continue to monitor

BIG MDWS 60 kV

P2-3:A3:21:_CARIBOU - 1D 230KV &
CARIBOU-TABLE MTN LINE

P2-3

Non-Bus Tie Breaker
Fault

Low

0.90

NConv NConv 0.95

0.95

N/A NConv 0.90

0.95

Existing RAS

CHESTER 60 kV

P2-1:A3:19:_CARIBOU-TABLE MTN
230KV [4440] (CARIBOU-BELDENTP)

P2-1

Line Section w/o Fault

Low

0.85

NConv NConv >0.9

>0.9

N/A NConv 0.85

>0.9

Existing RAS

COLLINSPINE 60 kV

P2-1:A3:19:_CARIBOU-TABLE MTN
230KV [4440] (CARIBOU-BELDENTP)

P2-1

Line Section w/o Fault

Low

0.84

NConv NConv >0.9

0.90

N/A NConv 0.84

>0.9

Existing RAS

HMLTN BR 60 kV

P2-1:A3:19:_CARIBOU-TABLE MTN
230KV [4440] (CARIBOU-BELDENTP)

P2-1

Line Section w/o Fault

Low

0.89

NConv NConv >0.9

>0.9

N/A NConv 0.89

>0.9

Existing RAS

PPL 60 kV

P2-2:A3:37:_CASCADE 115KV
SECTION MA

P2-2

Bus Section

0.93

0.92 0.90 0.94

1.01

0.89 0.92 0.99

0.94

Continue to monitor

ULTR WSD 60 kV

P2-1:A3:19:_CARIBOU-TABLE MTN
230KV [4440] (CARIBOU-BELDENTP)

P2-1

Line Section w/o Fault

Low

0.89

NConv NConv >0.9

N/A NConv 0.89

Existing RAS

WESTWOOD 60 kV

P2-1:A3:19:_CARIBOU-TABLE MTN
230KV [4440] (CARIBOU-BELDENTP)

P2-1

Line Section w/o Fault

Low

0.89

NConv NConv 0.94

0.94

N/A NConv 0.89

0.94

Existing RAS

CASCADE  115kV

P1-1:A3:10:_NEO REDB 13.80KV
GEN UNIT 1 & P1-
2:A3:42:_CASCADE-COTTONWOOD
115KV [1240]

P3

N-1/G-1

0.89

>0.9 >0.9 >0.9

>0.9

N/A >0.9 >0.9

>0.9

Install reactive support or SPS (Cascade 115kV Area)

NEO REDT  60kV

P1-1:A3:10:_NEO REDB 13.80KV
GEN UNIT 1 & P1-
3:A3:13:_COTWD_E 230/60KV TB 3

P3

N-1/G-1

Low

0.89

N/A >0.9 >0.9

Project: Tyler 60kV capacitor

RASN JNT  60kV

P1-1:A3:10:_NEO REDB 13.80KV
GEN UNIT 1 & P1-
3:A3:13:_COTWD_E 230/60KV TB 3

P3

N-1/G-1

Low

0.89

Project: Tyler 60kV capacitor

TYLER  60kV

P1-1:A3:10:_NEO REDB 13.80KV
GEN UNIT 1 & P1-
3:A3:13:_COTWD_E 230/60KV TB 3

P3

N-1/G-1

Low

0.89

N/A >0.9 >0.9

Project: Tyler 60kV capacitor

CASCADE  115kV

P1-1:A3:47:_VOLTA1l-2 9.11KV GEN
UNIT 1 & P1-2:A3:42:_CASCADE-
COTTONWOOD 115KV [1240]

P3

N-1/G-1

Low

>0.9

0.89 >0.9 >0.9

>0.9

N/A 0.88 >0.9

>0.9

Install reactive support or SPS (Cascade 115kV Area)

LS MLIJT 60kv

P1-1:A3:47:_VOLTA1-2 9.11KV GEN
UNIT1&P1-
2:A3:81:_COTTONWOOD-RED
BLUFF 60KV [6660] MOAS OPENED
ON RED B JT_RED BLFF

P3

N-1/G-1

Low

Continue to monitor

VINA 60kV

P1-1:A3:47:_VOLTA1l-2 9.11KV GEN
UNIT1&P1-
2:A3:81:_COTTONWOOD-RED
BLUFF 60KV [6660] MOAS OPENED
ON RED B JT_RED BLFF

P3

N-1/G-1

>0.9

>0.9 0.88 >0.9

>0.9

N/A >0.9 >0.9

>0.9

Continue to monitor

RED BLFF  60kV

P1-1:A3:49:_SOUTHG 4.16KV GEN
UNIT1&P1-
2:A3:81:_COTTONWOOD-RED
BLUFF 60KV [6660] MOAS OPENED
ON RED B JT_RED BLFF

P3

N-1/G-1

Low

N/A >0.9 >0.9

Continue to monitor
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2022-2023 ISO Reliability Assessment - Study Results

Study Area: PG&E North Valley
High/Low Voltages ‘\‘7 California ISO
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
2024 sp
Substation Contingency (All and Worst P6) Category Category Description High/Low 2024 2027 2032 ?024 %027 2927 sp Heavy 2024 OP Project & Potential Mitigation Solutions
Summer | Summer | Summer |Spring Off-|Spring Off-| 2035 ATE | High CEC o
Voltage Renewable & | Sensitivity
Peak Peak Peak Peak Peak Forecast )
Min Gas Gen
P1-1:A3:79:_COLEMAN 6.60KV
GEN UNIT 1 & P1-
LS MLNSJ  60kV 2:A3:81:_COTTONWOOD-RED P3 N-1/G-1 Low >0.9 >0.9 0.89 >0.9 >0.9 N/A >0.9 >0.9 >0.9 Continue to monitor
BLUFF 60KV [6660] MOAS OPENED
ON RED B JT_RED BLFF
. Non-Redundant Battery .
KESWICK 60 kV P5-5(DC):A3:15:_Station P5 Supply Low 0.97 0.96 0.89 0.99 1.02 0.88 0.95 1.05 0.98 Install station back-up battery
STLLWATR 60 kv P5-5(DC):A3:15:_Station P5 'S\‘L?:’;E/e‘j”"dam Battery Low 0.96 0.95 0.88 0.98 1.02 0.86 0.94 1.05 097 |install station back-up battery
COLLINSPINE 60 kV P5-5(DC):A3:2:_Station P5 'S\‘L?:’;E/e‘j”"dam Battery Low NConv | NConv | NConv 0.9 0.90 N/A NConv NConv NConv |Install station back-up battery
P5-5:A3:11:_COTTONWOOD 115KV
ANTLER 60 kV BUS 1/BUS 2 (FAILURE OF NON- P5 Non-Redundant Relay Low NConv 0.89 NConv NConv >0.9 N/A 0.88 NConv NConv Operating solution
REDUNDENT RELAY)
P5-5:A3:11:_COTTONWOOD 115KV
CASCADE 115 kv BUS 1/BUS 2 (FAILURE OF NON- P5 Non-Redundant Relay Low NConv 0.86 NConv NConv >0.9 N/A 0.85 NConv NConv Operating solution
REDUNDENT RELAY)
P5-5:A3:11:_COTTONWOOD 115KV
MTN GATE 60 kV BUS 1/BUS 2 (FAILURE OF NON- P5 Non-Redundant Relay Low NConv 0.89 NConv NConv >0.9 N/A 0.88 NConv NConv Operating solution
REDUNDENT RELAY)
P5-5:A3:11:_COTTONWOOD 115KV
PPL 60 kV BUS 1/BUS 2 (FAILURE OF NON- P5 Non-Redundant Relay Low NConv 0.89 NConv NConv >0.9 N/A 0.88 NConv NConv Operating solution
REDUNDENT RELAY)
P5-5:A3:2:_CARIBOU 230 KV BUS
CHESTER 60 kV (FAILURE OF NON-REDUNDENT P5 Non-Redundant Relay Low 0.85 NConv 0.90 >0.9 >0.9 0.90 NConv 0.84 >0.9 Install Redundant Relay
RELAY)
P5-5:A3:2:_CARIBOU 230 KV BUS
COLLINSPINE 60 kV (FAILURE OF NON-REDUNDENT P5 Non-Redundant Relay Low 0.84 NConv 0.90 >0.9 >0.9 0.89 NConv 0.84 >0.9 Install Redundant Relay
RELAY)
P5-5:A3:2:_CARIBOU 230 KV BUS
HMLTN BR 60 kV (FAILURE OF NON-REDUNDENT P5 Non-Redundant Relay Low 0.89 NConv 0.95 >0.9 >0.9 N/A NConv 0.89 >0.9 Install Redundant Relay
RELAY)
P5-5:A3:2:_CARIBOU 230 KV BUS
ULTR WSD 60 kV (FAILURE OF NON-REDUNDENT P5 Non-Redundant Relay Low 0.89 NConv >0.9 >0.9 >0.9 N/A NConv 0.88 >0.9 Install Redundant Relay
RELAY)
P5-5:A3:2:_CARIBOU 230 KV BUS
WESTWOOD 60 kV (FAILURE OF NON-REDUNDENT P5 Non-Redundant Relay Low 0.89 NConv >0.9 >0.9 >0.9 N/A NConv 0.88 >0.9 Install Redundant Relay
RELAY)
P5-5:A3:7:_TABLE MTN 230KV BUS
BIG MDWS 60 kV SECTION D/E (FAILURE OF NON- P5 Non-Redundant Relay Low 0.90 NConv 0.95 >0.9 >0.9 N/A NConv 0.90 >0.9 Install Redundant Relay
REDUNDENT RELAY)
P1-2:A3:42:_CASCADE-
CASCADE  115kV COTTONWOOD 115KV [1240] & P1- P6 N-1-1 Low 0.89 0.88 >0.9 >0.9 >0.9 N/A 0.88 >0.9 >0.9 Operating solution
3:A3:39:_TRINITY 115/60KV TB 1
P1-3:A3:12:_COTWD_E2 230/60KV
DIRYVLLE 60kV TB 2 & P1-3:A3:13:_COTWD_E P6 N-1-1 Low 0.86 0.90 0.56 >0.9 >0.9 N/A 0.89 >0.9 >0.9 Operating solution
230/60KV TB 3
P1-3:A3:12:_COTWD_E2 230/60KV
GERBER  60kV TB 2 & P1-3:A3:13:_COTWD_E P6 N-1-1 Low 0.85 0.90 0.55 >0.9 >0.9 N/A 0.89 >0.9 >0.9 Operating solution
230/60KV TB 3
P1-3:A3:12:_COTWD_E2 230/60KV
LPSPI  60kV TB 2 & P1-3:A3:13:_COTWD_E P6 N-1-1 Low 0.86 >0.9 0.57 >0.9 >0.9 N/A >0.9 >0.9 >0.9 Operating solution

230/60KV TB 3
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2022-2023 ISO Reliability Assessment - Study Results

Study Area: PG&E North Valley
. ™ 5 .
High/Low Voltages ‘\ “ CCI'IFOr‘n ia ISO
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
2024 2027 2032 2024 2027 2027 sp 20245p
Substation Contingency (All and Worst P6) Category Category Description High/Low Heavy 2024 OP Project & Potential Mitigation Solutions
Summer | Summer | Summer |Spring Off-|Spring Off-| 2035 ATE | High CEC o
Voltage Renewable & | Sensitivity
Peak Peak Peak Peak Peak Forecast )
Min Gas Gen

P1-3:A3:12:_COTWD_E2 230/60KV

LS MLNSJ  60kV TB 2 & P1-3:A3:13:_COTWD_E P6 N-1-1 Low 0.85 0.89 0.54 >0.9 >0.9 N/A 0.88 >0.9 >0.9 Operating solution
230/60KV TB 3
P1-3:A3:12:_COTWD_E2 230/60KV

RWSNJ2  60kV TB 2 & P1-3:A3:13:_COTWD_E P6 N-1-1 Low 0.86 >0.9 0.58 >0.9 >0.9 N/A >0.9 >0.9 >0.9 Operating solution
230/60KV TB 3
P1-3:A3:12:_COTWD_E2 230/60KV

VINA 60kV TB 2 & P1-3:A3:13:_COTWD_E P6 N-1-1 Low 0.84 0.88 0.53 >0.9 >0.9 N/A 0.88 >0.9 >0.9 Operating solution
230/60KV TB 3
P7-1:A3:6_Table Mountain-Paradise

BIG MDWS 60 kV 115 kV Line and Caribou-Table P7 DCTL Low 0.89 NConv NConv >0.9 >0.9 N/A NConv 0.89 0.95 Operating solution
Mountain 230 kV Line
P7-1:A3:6_Table Mountain-Paradise

CHESTER 60 kV 115 kV Line and Caribou-Table P7 DCTL Low 0.83 NConv NConv >0.9 >0.9 N/A NConv 0.84 0.91 Operating solution
Mountain 230 kV Line
P7-1:A3:6_Table Mountain-Paradise

COLLINSPINE 60 kV 115 kV Line and Caribou-Table P7 DCTL Low 0.83 NConv NConv >0.9 0.90 N/A NConv 0.83 0.90 Operating solution
Mountain 230 kV Line
P7-1:A3:6_Table Mountain-Paradise

GANSNER 60 kV 115 kV Line and Caribou-Table P7 DCTL Low 0.90 NConv NConv >0.9 >0.9 N/A NConv >0.9 >0.9 Operating solution
Mountain 230 kV Line
P7-1:A3:6_Table Mountain-Paradise

HMLTN BR 60 kV 115 kV Line and Caribou-Table P7 DCTL Low 0.88 NConv NConv >0.9 >0.9 N/A NConv 0.88 0.94 Operating solution
Mountain 230 kV Line
P7-1:A3:6_Table Mountain-Paradise

ULTR WSD 60 kV 115 kV Line and Caribou-Table P7 DCTL Low 0.88 NConv NConv >0.9 >0.9 N/A NConv 0.88 0.94 Operating solution
Mountain 230 kV Line
P7-1:A3:6_Table Mountain-Paradise

WESTWOOD 60 kV 115 kV Line and Caribou-Table P7 DCTL Low 0.88 NConv NConv >0.9 >0.9 N/A NConv 0.88 0.94 Operating solution
Mountain 230 kV Line

California I1SO/IOP

October 31, 2022
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2022-2023 ISO Reliability A

t - Study Result

Study Area: PG&E North Valley

ati B e 08
Voltage Deviation & California ISO

Post Cont. Voltage Deviation % (Baseline Scenarios) Post Cont. Voltage Deviation % (Sensitivity Scenarios)
: ; Category 2024 2027 2032 . . ) 2024 SP Heavy . Iy -
Substation Contingency (All and Worst PG, Categol " Project & Potential Mitigation Solutions
gency { ) gory Description Summer Summer Summer 2024 Spring| 2027 Spring 2035 ATE 2027 SP High CEC Renewable & Min [ 2024 OP Sensitivity ! 9
Off-Peak | Off-Peak Forecast
Peak Peak Peak Gas Gen

TYLER 60 kV EK?{?IOLNEO REDB 13.80KV GEN P1 N-1 13 <8 <8 <8 <8 NA <8 <8 <8 Project: Tyler 60kV capacitor

California ISO/IOP

October 31, 2022
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2022-2023 ISO Reliability Assessment - Study Results

Study Area:

Transient Stability

PG&E North Valley

& California ISO

Contingency

Category

Category Description

Transient Stability Performance

Baseline Scenarios

Sensitivity Scenarios

2024 Spring Off-Peak

2027 Summer Peak

2032 Summer Peak 2032 Spring Off-Peak

2027 SP High CEC Forecast 2024 OP Sensitivity

Potential Mitigation Solutions

In accordance with TPL-001-4- Requirement R2.6, this area relies on the past studies from the 2019-20 Transmission Planning Process for transient stability studies:

|htt ://www.caiso.com/Documents/AppendixC-BoardApprovedt2019-2020TransmissionPlan.pdf

California I1SO/IOP

October 31, 2022
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2022-2023 ISO Reliability Assessment - Study Results

Study Area:

Single Contingency Load Drop

PG&E North Valley

& California ISO

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)

2024 Summer
Peak

2027 Summer
Peak

2032 Summer
Peak

2024 Winter
Peak

2027 Winter
Peak

2032 Winter
Peak

2024 Spring
Off-Peak

2027 Spring
Off-Peak

2032 Spring
Off-Peak

2027 SP High
CEC Forecast

2024 SP
Heavy
Renewable &
Min Gas Gen

2024 OP
Sensitivity

2032 SP with
Additional
Transportation
Electrification

Potential Mitigation Solutions

No single contingency resulted in total load drop of more than 250 MW

California ISO/10P

October 31, 2022
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2022-2023 ISO Reliability Assessment - Study Results

Study Area:

PG&E North Valley

Single Source Substation with more than 100 MW Load

{% California ISO

Substation

Load Served (MW)
2024 SP 2032 SP with
2024 Summer | 2027 Summer | 2032 Summer | 2024 Winter | 2027 Winter | 2032 Winter | 2024 Spring | 2027 Spring | 2032 Spring | 2027 SP High Heavy 2024 OP Additional
Peak Peak Peak Peak Peak Peak Off-Peak Off-Peak Off-Peak | CEC Forecast | Renewable & | Sensitivity | Transportation
Min Gas Gen Electrification

Potential Mitigation Solutions

No single source substation with more than 100 MW

California ISO/IOP

October 31, 2022
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2022-2023 ISO Reliability Assessment - Study
Study Area:
Thermal Overloads

Results
PG&E North Coast & North Bay

Page 1

&> California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

. . Category 2024 SP Heavy . e
Overloaded Facilit Contingency (All and Worst P§ Categor b i o 2 Project & Potential Mitigation Solutions
y gency ) 9ory Description | 2024 Summer Peak | 2027 Summer Peak | 2032 Summer Peak | 2024 Winter Peak | 2027 Winter Peak | 2032 Winter Peak | 224 ﬁzgzg Off- | 2027 ff;g:g Off ssate | D% f;;f:‘ CEC | Renewable & Min | 2024 OP Sensiivity ! 9
Gas Gen
NC
Clear Lake - Eagle Rock 60 kV (Clear Lake 60 KV|P2-2:A2:21:_EGLE RCK 115KV SECTION MA P22 |Bus <100 <100 <100 <100 <100 <100 <100 <100 o <00 <100 <100 Coninue to monitor
Clear Lake - Eagle Rock 60 kV (Clear Lake 60 KV|P2-3:A2:26:_EGLE ROK - MA 115KV & EGLE ROK-FULTON-SILVERDO L] __P2-3__|Non-Bus-Tie Breake| <100 <100 <100 <100 <100 <100 <100 <100 Neoww___|<100 <100 <100 Continue to monitor
Clear Lake - Eagle Rock 60 kV (Clear Lake 60 KV|P2-3:A2:27:_EGLE ROK - MA 115KV & EAGLE ROCK-REDBUD LINE P23 [Non-Bus-Tie Breakel <100 <100 <100 <100 <100 <100 <100 <100 NConv___|<100 <100 <100 Coninue to monitor
Clear Lake - Eagle Rock 60 kV (Clear Lake 60 KV|P2-3:A2:26:_EGLE ROK - MA 115KV & EGLE RCK-HOMSTKTP-CORTINA| __P2:3__|Non-Bus-Tie Breake| <100 <100 <100 <100 <100 <100 <100 <100 Neoww___|<100 <100 <100 Continue to monior
Clear Lake - Eagle Rock 60 kV (Clear Lake 60 KV|P2-4:A2:5:_MENDOCNO 115KV - SECTION 1D & 2D P24 [BusTieBreaker _|<100 <100 <100 <100 <100 <100 <100 <100 158 <100 <100 <100 Coninue to monitor
Clear Lake - Eagle Rock 60 kV (Clear Lake 60 KV|P5-52:A2:8:_EAGLE ROCK 115KV(FAILURE OF NON-REDUNDENT RELA| _ P5-5__|Non-Redundant Relg| <100 <100 <100 <100 <100 <100 <100 <100 Neowv___|<100 <100 <100 Continue to monitor
Clear Lake - Eagle Rock 60 kV (Clear Lake 60 KV|P5-52:A2:12._ MENDOCINO 115 KV BUS 182 (FAILURE OF NON-REDUN| P55 |Non-Redundant Rele| <100 <100 <100 <100 <100 <100 <100 <100 156 <100 <100 <100 Coninue to monitor
Clear Lake - Eagle Rock 60 kV (Clear Lake 60 KV|P7-1:A2:23:_EAGLE ROCK -REDBUD & CORTINAMENDOCINO #1 LINES|__P7-1__|DTOL <100 <100 <100 <100 <100 <100 <100 <100 155 <100 <100 <100 Continue to monitor
Clear Lake - Eagle Rock 60 kV (Clear Lake 60 | P5-52:A2:9:_ FULTON BUS 115 kV 1 & 2 SECTION D(FAILURE OF NON- Non-Redundant e I o o W - N w A e o W )
KV sub to Konoct Sub 60 kV) REDUNDENT RELAY) P5 Relay onv onv. onv. / onv Project: Clear Lake 60 kV System Reinforcement
Clear Lake - Eagle Rock 60 kV (Clear Lake 60 | EAGLE ROCK-REDBUD 115KV [1480] & GEYSERS #3-CLOVERDALE Review Project: Clear Lake 60 kV System
KV'sub to Konocti Sub 60 kV) 115KV [1650] MOAS OPENED ON AIDLINJCT_AIDLINGYSR Pe Nt 126 14 140 <100 <100 <100 108 <100 N/A 114 <100 101 Reinforcement
Cordelia # 260 KV ( Tulucay Jot 60 KV to Cordeli P1-2:A2:68:_TULUCAY-NAPA #2 60KV [8190] P2 [N <100 <100 <100 <100 <100 <100 <100 <100 103 <100 <100 <100 Continue to monior
Cordelia # 2 60 KV ( Tulucay Jct 60 kV to Cordel P1-2:A6:24:_TULUCAY-NAPA #2 60KV [8190] P2 [N <100 <100 <100 <100 <100 <100 <100 <100 103 <100 <100 <100 Coninue to montor
Cordelia # 2 60 KV ( Tulucay Jct 60 KV to Cordeli P7-1:A6:12:_TULUCAY-NAPA #2 & BASALT #160 KV LINES P71 [oTcL <100 <100 <100 <100 <100 <100 <100 <100 103 <100 <100 <100 Continue to monitor
Corona- Lakevill 115KV Line P2-4:A27:_FULTON 115KV - SECTION 2D & 1D o4 | Bus T; Srake' 109 116 149 80 01 118 <100 <100 179 17 <100 <100 SPS, battery storage or line capacity increase
P5-52:A21:_FULTON 230 KV BAAH BUS #1 (FAILURE OF NON- Non-Redundant
Coronas Lakevile 115KV Line Ao UNDEA RELAY) P5 v 103 110 130 69 83 107 69 2% 193 m 53 65 Install Redundant Relay
P5-52:A29:_FULTON BUS 115 KV 1 & 2 SECTION D(FAILURE OF NON- Non-Redundant
Coronas Lakevile 115KV Line REDUNDENT RELAY P5 Ray NConv NConv 102 60 NConv 86 57 38 18 NConv s4 57 Install Redundant Relay
Corona- Lakevile 115KV Line P5-56(DC):A2:1:_Station ps | MNomRedundant 108 115 146 80 % 118 7 50 210 116 7 7 Install redundent battery supply
Battery Supply
P5-52:A2:10:_ FULTON BUS 115 KV 1 & 2 SECTION E/F FAILURE OF Non-Redundant
Corona Lakevile 115KV Line NON.REBUNDENT RELAY) P5 Ray NConv NConv 146 80 NConv 118 75 50 NConv NConv 73 75 Install Redundant Relay
Corona- Lakeville 115KV Line :WUSL!I\? ;:'GSZAO;‘TA ROSA #2 115KV [1630] & FULTON-SANTA ROSA #1 P6 N-1-1 109 116 150 <100 <100 118 <100 <100 N/A 117 <100 <100 SPS, battery storage or line capacity increase
Coronas Lakevile 115KV Line 'SN';QZ” 5:_FULTON-SANTAROSA #1 & FULTON-SANTAROSA#2 P7 peTL 109 116 150 80 % 18 7 50 177 117 73 75 SPS, battery storage or line capacity increase
Corona- Lakeville 115KV Line mé:m 5:_FULTON-SANTA ROSA #1 & FULTON-SANTA ROSA #2 p7 pCTL 109 116 150 80 90 118 <100 <100 177 117 <100 <100 SPS, battery storage or line capacity increase
Cortina - Mendocino 115 kV Line P2-2:A2:21:_EGLE RCK 115KV SECTION MA P22 [Bus <100 <100 <100 <100 <100 <100 <100 <100 Neowv___|<100 <100 <100 Continue to monior
Cortina - Mendocino 115 kV Line P2-2:A2:21:_EGLE RCK 115KV SECTION MA P22 [Bus <100 <100 <100 <100 <100 <100 <100 <100 Neonv___|<100 <100 <100 Conine to monitor
Cortina - Mendocino 115 kV Line P2-3:A2:28:_EGLE RCK - MA 115KV & EGLE RCK-HOMSTKTP-CORTINA | P2-3__ | Non-Bus-Tie Breake| <100 <100 <100 <100 <100 <100 <100 <100 Neowv___|<100 <100 <100 Continue to monitor
Cortina - Mendocino 115 kV Line P2-3:A2:26:_EGLE RCK - MA 115KV & EGLE RCK-FULTON-SILVERDO LI P2-3 | Non-Bus-Tie Breake|<100 <100 <100 <100 <100 <100 <100 <100 NConv___|<100 <100 <100 Coninue to monitor
Cortina - Mendocino 115 kV Line P2-3:A2:27:_EGLE RCK - MA 115KV & EAGLE ROCK-REDBUD LINE P2-3__[Non-Bus-Tie Breakel <100 <100 <100 <100 <100 <100 <100 <100 Neowv___|<100 <100 <100 Continue to monitor
Cortina - Mendocino 115 kV Line P2-3:A2:28:_EGLE RCK - MA 115KV & EGLE RCK-HOMSTKTP-CORTINA | P2-3 | Non-Bus-Tie Breake| <100 <100 <100 <100 <100 <100 <100 <100 NConv___|<100 <100 <100 Coninue to monitor
Cortina - Mendocino 115 kV Line P2-3:A2:26:_EGLE RCK - MA 115KV & EGLE RCK-FULTON-SILVERDO LI P2-3__ | Non-Bus-Tie Breake] <100 <100 <100 <100 <100 <100 <100 <100 Neowv___|<100 <100 <100 Continue to monitor
Cortina - Mendocino 115 kV Line P2-3:A2:27:_EGLE RCK - MA 115KV & EAGLE ROCK-REDBUD LINE P23 [Non-Bus-Tie Breakel <100 <100 <100 <100 <100 <100 <100 <100 NConv___|<100 <100 <100 Coninue to monitor
Cortina - Mendocino 115 kV Line P2-3:A2:28:_EGLE RCK - MA 115KV & EGLE RCK-HOMSTKTP-CORTINA | P2:3 | Non-Bus-Tie Breake|<100 <100 <100 <100 <100 <100 <100 <100 Neenv o0 <100 <100 Continue to monitor
Cortina - Mendocino 115 kV Line P5-52:A28:_EAGLE ROCK 115KV(FAILURE OF NON-REDUNDENT RELA| _P5-5 | Non-Redundant Rele| <100 <100 <100 <100 <100 <100 <100 <100 NConv___|<100 <100 <100 Coninue to monitor
Cortina - Mendocino 115 kV Line P5-50(DC)A22:_Station P55 [Non-Redundant Reld|<100 <100 <100 <100 <100 <100 <100 <100 Neowv___|<100 <100 <100 Continue to monitor
Cortina - Mendocino 115 kV Line P5-50(DC)A28:_Station P55 [Non-Redundant Reld<100 <100 <100 <100 <100 <100 <100 <100 NConv___|<100 <100 <100 Coninue to monitor
Cortina - Mendocino 115 kV Line P5-52:A2:8:_EAGLE ROCK 115KV(FAILURE OF NON-REDUNDENT RELA| _P5-5__|Non-Redundant Relz| <100 <100 <100 <100 <100 <100 <100 <100 Neowv___|<100 <100 <100 Continue to monitor
Cortina - Mendocino 115 kV Line P5-5c(DC)A22:_Station P55 [Non-Redundant Reld<100 <100 <100 <100 <100 <100 <100 <100 NConv___|<100 <100 <100 Coninue to monitor
Cortina - Mendocino 115 kV Line Station P55 [Non-Redundant Reld|<100 <100 <100 <100 <100 <100 <100 <100 Neoww___|<100 <100 <100 Continue to monior
Cortina - Mendocino 115 kV Line ULTON 230 KV BAAH BUS #1 (FAILURE OF NON-REDUND| __P5-5__|Non-Redundant Rele| <100 <100 <100 <100 <100 <100 <100 <100 106 <100 <100 <100 Coninue to monitor
Cortina - Mendocino 115 kV Line ULTON 230 KV BAAH BUS #1 (FAILURE OF NON-REDUND| _P5-5__ | Non-Redundant Relg| <100 <100 <100 <100 <100 <100 <100 <100 105 <100 <100 <100 Continue to monitor
Cortina - Mendocino 115 kV Line P7-1:A2:3,_EAGLE ROCK-CORTINA & EAGLE ROCK-REDBUD LINES (2) | P7-1__|pTCL <100 <100 <100 <100 <100 <100 <100 <100 101 <100 <100 <100 Coninue to monitor
Eagle Rock - Cortina 115 kV (Highland to Highiar| P5-56(DC):A2:2:_Station P55 __[Non-Redundant Reld<100 <100 <100 <100 <100 <100 <100 <100 Neoww___|<100 <100 <100 Continue to monitor
Eagle Rock - Cortina 115 kV (Highland to Highiar| P5-56(DC):A2:2:_Station P55 [Non-Redundant Reld<100 <100 <100 <100 <100 <100 <100 <100 NConv___|<100 <100 <100 Coninue to monitor
Eagle Rock - Cortina 115 kV (Highland to Highiar| P5-52:A2:1:_FULTON 230 KV BAAH BUS #1 (FAILURE OF NON-REDUND| _ P5-5__|Non-Redundant Rel¢| <100 <100 <100 <100 <100 <100 <100 <100 111 <100 <100 <100 Continue to monior
EAGLE ROCK 116/60 KV BANK NO.1 P1-2:A2 15:_GEYSERS #3-CLOVERDALE 115KV [1650 MOAS OPENED (| P12 [Nt <100 <100 <100 <100 <100 <100 <100 <100 102 <100 <100 <100 Coninue to monitor
EAGLE ROCK 116/60 KV BANK NO.1 P2-1:A2:25:_GEYSERS #3-CLOVERDALE 115KV [1650] (CLOVRDLE-AIDI| _ P2-1__|Line Section wio Fau <100 <100 <100 <100 <100 <100 <100 <100 103 <100 <100 <100 Continue to monitor
EAGLE ROCK 116/60 KV BANK NO.1 P2-3:A2:25_AIDLINGYSR - 1D 115KV & MISSION POWER TAP LINE P23 [Non-Bus-Tie Breakel<100 <100 <100 <100 <100 <100 <100 <100 102 <100 <100 <100 Coninue to monitor
EAGLE ROCK 116/60 KV BANK NO.1 P2-4:A2:5:_MENDOCNO 115KV - SECTION 1D & 20 P24 [BusTie-Breaker _|<100 <100 <100 <100 <100 <100 <100 <100 109 <100 <100 <100 Continue to monitor
EAGLE ROCK 116/60 KV BANK NO.1 P5-52:A2:12_ MENDOCINO 115 KV BUS 182 (FAILURE OF NON-REDUN| _ P5-5 | Non-Redundant Rele| <100 <100 <100 <100 <100 <100 <100 <100 108 <100 <100 <100 Coninue to monitor
GEYSERS #3-CLOVERDALE 115KV [1650] MOAS OPENED ON )
EAGLE ROCK 115/60 KV BANK NO.1 ADLINICT ADLINGYSR & EAGLE ROCK REDBUD 115KV [1460] 2 P6 N1 107 104 127 <100 <100 <100 <100 <100 N/A 105 <100 <100 Generation redispatch
EAGLE ROCK 116/60 KV BANK NO.1 P7-1:A2:23_EAGLE ROCK -REDBUD & CORTINA-MENDOCINO #1 LINE]|_P7-1_|DTCL <100 <100 <100 <100 <100 <100 <100 <100 106 <100 <100 <100 Continue to monior
EAGLE ROCK 116/60 KV BANK NO. P7-1:A2:4_MENDOCINO-REDBUD 8 CORTINAMENDOCINO #1 LINES | P7-1__|pTCL <100 <100 <100 <100 <100 <100 <100 <100 100 <100 <100 <100 Coninue to monitor
Eagle Rock- Futon- Siverado 115 kv (Eagle rock|P5-52:A2:1:_FULTON 230 KV BAAH BUS #1 (FAILURE OF NON- Non-Redundant
e e REDUNOINT RELRY) P5 oy 2 95 105 59 64 64 80 72 123 % 84 86 Install Redundant Relay
Eagle Rock- Fulton- Siverado 115 kv (Eagle rock| . ) Non-Redundant o o e o 2 s - s e 00 o 05
o o Roon e 2 116 ) P5-5c(DC)A22:_Station P5 ety Sy onv onv Install redundent battery supply
Eagle Rock- Fulton- Siverado 115 kv (Eagle rock ) )
FULTON 230/115KV T8 9 & FULTON 230/115KV T8 4 P6 N-t-1 <100 106 Neonv <100 <100 <100 <100 <100 N/A <100 <100 <100 Operating solution
subto Ricon Jot Jot2 115 k)
Eagle Rock- Fulon- Siverado 115 kv (Eagle rock|P5-52:A2:1:_FULTON 230 KV BAAH BUS #1 (FAILURE OF NON-REDUND| P55 |Non-Redundant Rele| <100 <100 <100 <100 <100 <100 <100 <100 104 <100 <100 <100 Continue to monitor
CORTINA-MENDOCINO #1 115KV [1330] MOAS OPENED ON
Eagle R°°k(;RL?;::’LLE :\gﬁgit’;“k 15KV, CERNJ1_LUCERNE & GEYSERS #3-CLOVERDALE 115KV [1650] P6 N-1-1 101 108 123 <100 <100 <100 <100 <100 N/A 108 <100 <100 Operating solution
MOAS OPENED ON AIDLINJCT_AIDLINGYSR
Futton - Hopland 60 KV (Hopland Jot 60KV |54 5 45 10. Gl £ RCK-FULTON-SILVERDO 115KV [0] Pt ] 87 84 37 66 7 29 88 100 N/A 88 100 105 Sensitivity study
Cloverdale Jct 60 kV)
Fulton - Hopland 60 KV (Hopland Jct 60 kVio | P2-3:A62_SILVERDO - 1E 115KV & SILVERDO-FULTON-EGLE RCK i} Non-Bus Tie o
G it oy P23 o T 87 84 37 66 7 2 88 100 N/A 88 100 105 Sensitivity study

California 1SO/I0P

October 31, 2022

Page 10f 18




2022-2023 ISO Reliability Assessment - Study
Study Area:
Thermal Overloads

Results
PG&E North Coast & North Bay

Page 2

&> California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

. . Category 2024 SP Heavy . e
Overloaded Facilit Contingency (All and Worst P§ Categor b i o 2 Project & Potential Mitigation Solutions
Y oency { ) oo Description | 2024 Summer Peak | 2027 Summer Peak | 2032 Summer Peak | 2024 Winter Peak | 2027 Winter Peak | 2032 Winter Peak | 202* ﬁzgzg off- | 2027 ff;g:g O P f;;f:‘ CEC | Renewable & Min | 2024 OP Sensitity ! o
Gas Gen

Fulton - Hopland 60 KV (Hopland Jct 60 KV 1o Clo|P2-4:A2:8:_FULTON 116KV - SECTION 2F & 1F P24 |BusTieBreaker _|<100 <100 <100 <100 <100 <100 <100 <100 122 <100 <100 <100 Continue o monior
Fulton - Hopland 60 KV (Hopland Jct 60 KV to Clo|P2-4:A2:8:_FULTON 115KV - SECTION 2F & 1F P24__|BusTieBreaker__|<100 <100 <100 <100 <100 <100 <100 <100 [E2) <100 <100 <100 Continue to montor
Fulton - Hopland 60 KV (Hopland Jct 60 KV to Clo|P2-4:A2:8:_FULTON 116KV - SECTION 2F & 1F P24 |Bus-TieBreaker _|<100 <100 <100 <100 <100 <100 <100 <100 11 <100 <100 <100 Continue o monior
Fulton - Hopland 60 KV (Hopland Jct 60KV to_|P5-5:A2%_FULTON BUS 115 KV 1 & 2 SECTION D(FAILURE OF NON- Non-Redundant
Cloverdale Jot 60 kV) REDUNDENT RELAY) P5 Relay NConv NConv 126 172 NConv 84 227 202 128 NConv 200 231 Install Redundant Relay
Fulton - Hopland 60 KV (Hopland Jot 60KV 1o |P5-5:A2:10:_ FULTON BUS 115 KV 1 & 2 SECTION EJF(FAILURE OF Non-Redundant " " » 7 " - o e " " o oa
Cloverdale Jct 60 kV) NON-REDUNDENT RELAY) i Relay o o o o o Install Redundant Relay
Fulton - Hopland 60 KV (Hopland Jct 60 KV to - Non-Redundant
Cloverdalo ot 8D KY) P5-50(DC):A2:17:_Station P5 Batry Soppy 87 84 37 66 74 29 88 100 N/A 88 100 105 Install redundent battery supply
Fulton - Hopland 60 kV (Hopiand Jct 0KV 0 | ) Non-Redundant . M . - 74 2 a 100 A o 00 05
Gz 80 0 P5-56(DC):A6:5:_Station P ety Sy / Install redundent battery supply
Ef;':’;d::ﬂz’&mv (Hopland JetB0KV1o | ¢ Rk FULTON-SILVERDO 115KV [0] & FULTON 230/116KV T8 8 P N1t 100 <100 <100 <100 <100 <100 <100 <100 N/A <100 <100 <100 |continue to monitor
Fulton - Hopland 60 KV (Hopland Jct 60KV 1o | EGLE RCK-HOMSTKTP-CORTINA 115KV [0] & EGLE RCK-FULTON- N 100 00 0 100 100 100 o 2o A 100 10 "
Cloverdale Jct 60 kV) SILVERDO 115KV [0] Pe N1 < < < < < < / < Continue to monitor
Fulton - Hopland 60 KV (Hopland Jct 60KV 1o |P7-1:A2:5:_GEYSERS #17-FULTON & EAGLE ROCK-FULTON- )
Cloverdale Jct 60 kV) SILVERADO LINES P7 DCTL 91 89 41 69 77 30 92 104 N/A 92 104 110 Continue to monitor
Fulton - Hopland 60 KV (Hopland Jt60 KV 1o |P7-1:A2:6:_GEYSERS #9-LAKEVILLE & EAGLE ROCK-FULTON- o % - 74 o - . m A 100 n T
Cloverdale Jct 60 kV) SILVERADO LINES i pet / Continue to monitor
Fulton -Calistoga 60 kV (Fulton Sub 60KV to St. |5 o ) Base Case 116 127 95 52 s1 2 s6 3 115 126 99 56 Review the power factor in near term base cases
Helena Jot 60 kV)
:‘it:a'ig'i;é?s'ﬁo KV (Fulton Sub B0 KV10 St |51 5 r6: 12 SILVERDO-FULTON-EGLE RCK 115KV [0] P1 N-1 116 127 81 49 48 39 48 26 N/A 11 85 48 Review the power factor in near term base cases
T GBI 098 DUV MU STOBURV ST Tp1.3:4:26:_FULTON 115/60KV TB 1 P1 Nt 116 127 81 49 a8 39 8 26 N/A 111 85 48 Review the power factor in near term base cases
:‘;‘I':r"‘a'?;'i;(‘]°3§'6° KV (Fulon Sub BOKV 10 St |y 309 57. FULTON 115/60KV TB 2 Pt Nt 116 127 81 a9 a8 39 18 2 N/A 111 85 a8 Review the power factor in near term base cases
:“e‘l';’:a'f;";‘o"f\jfo KV (Fulton Sub 80KV 10 St |y 509 5. FULTON 230/115KV TB9 Pt Nt 116 127 85 a9 8 39 18 2% 104 1 85 a8 Review the power factor in near term base cases
:‘;‘I'::a'?;";(‘ffs'so KV (Fulton Sub B0KV10 St |51 5 p 65 | AKEVILLE #1 60KV [7360] Pl N1 101 111 2 56 55 63 s0 19 N/A 1m 63 51 Review the power factor in near term base cases
Fulton -Calistoga 60 kV (Fulton Sub 60 KV 1o St I|P1-2A2:66:_LAKEVILLE #1 60KV [7360] P2 N1 <100 <100 <100 <100 <100 <100 <100 <100 7 <100 <100 <100 Continue to monior
Fulton -Calistoga 60 kV (Fulton Sub 60 KV o St H{P1-2:A2:66:_LAKEVILLE #1 60KV [7360] P2 [N <100 <100 <100 <100 <100 <100 <100 <100 124 <100 <100 <100 Continue o monior
Fulton -Calistoga 60 KV (Fulton Sub 60 KV o St H{P1-2:A2:2:_FULTON-GEYSR16-GEYSR12-GEYSR14 230KV [0] P2 N1 <100 <100 <100 <100 <100 <100 <100 <100 110 <100 <100 <100 Continue to monitor
Fulton -Calistoga 60 KV (Fulton Sub 60 KV to St I[P1-2:A2:32:_CORONA-LAKEVILLE 115KV (43111 P2 [N <100 <100 <100 <100 <100 <100 <100 <100 103 <100 <100 <100 Continue o monior
Fulton -Calistoga 60 KV (Fulton Sub 60 KV 1o St I|P1-2A2:3:_GEYSR18-LAKEVILE-GEYSR20-GEYSR13 230KV [0 MOAS O __P1-2__|N-1 <100 <100 <100 <100 <100 <100 <100 <100 102 <100 <100 <100 Continue to montor
Fulton -Calistoga 60 kV (Fulton Sub 60 KV 1o St H{P2-1:A2:3:_GEYSERS #12-FULTON 230KV [4750] (CRTT3_18-FULTON) | P2-1__|Line Seclion wio Fau[<100 <100 <100 <100 <100 <100 <100 <100 110 <100 <100 <100 Continue o monitor
:“e‘l';’:a'f;";‘o"fc'so KV (Fulton Sub 80KV 10 8t | o, 5 12.98; FULTON 116KV SECTION 1F P22 Bus 116 127 81 49 48 39 48 % N/A 111 85 48 Review the power factor in near term base cases
Fulton -Calistoga 60 kV (Fullon Sub 60 KV o L H{P2-2:A2:5:_NCPAZ 230KV SECTION 1D P22 |Bus <100 <100 <100 <100 <100 <100 <100 <100 110 <100 <100 <100 Continue o monitor
Fulton -Calistoga 60 KV (Fulton Sub 60 KV 10 8t | o, 5.7 . £ TON 230KV - MIDDLE BREAKER BAY 3 P23 Non-Bus Tie 116 127 84 49 8 39 8 2% N/A 111 85 a8 Review the power factor In near term base cases
Helena Jot 60 kV) Breaker Fault
Futton -Calistoga 60 KV (Fulton Sub 0KV 10 St |, 545 4. E(jL TON 230KV - MIDDLE BREAKER BAY 8 P23 Non-Bus Tie 116 127 85 29 18 39 18 2 N/A 111 85 a8 Review the power factor in near term base cases
Helena Jct 60 kV) Breaker Fault
Fulton -Calistoga 60 kV (Fulton Sub 60 KV 1o St |P2-3A6:2:_SILVERDO - 1€ 115KV & SILVERDO-FULTON-EGLE RCK 23 Non-Bus Tie e P o - » - " % WA o - o Reviow the power factar i near term base cases
Helena Jot 60 kV) UNE Breaker Fault
Fulton -Calistoga 60 kV (Fullon Sub 60 KV 1o St I[P2-3A2:1:_GEYSR12 - 1D 230KV & FULTON-GEYSR16-GEYSR12-GEYSH|__ P2:3__|Non-Bus-Tie Breake( <100 <100 <100 <100 <100 <100 <100 <100 110 <100 <100 <100 Continue o monior
Fulton -Calistoga 60 KV (Fulton Sub 60 KV 1o St I{P2-3A2:3:_GEYSR14 - 1D 230KV & FULTON-GEYSR16-GEYSR12-GEYSH|__P2:3__|Non-Bus-Tie Breake <100 <100 <100 <100 <100 <100 <100 <100 110 <100 <100 <100 Continue to montor
Fulton -Calistoga 60 kV (Fulton Sub 60 KV o S, H{P2-3:A2:3:_FULTON 230KY - MIDDLE BREAKER BAY 7 P23 |Non-Bus-Tie Breake<100 <100 <100 <100 <100 <100 <100 <100 110 <100 <100 <100 Continue o monior
Fulton -Calistoga 60 kV (Fulton Sub 60 KV to St ULTON 230 KV BAAH BUS #1 (FAILURE OF NON- Non-Redundant
Helena Jot 60 kV) REDUNDENT RELAY) P5 Relay 128 142 112 53 53 47 56 31 92 142 97 56 Install Redundant Relay
Fulton -Calistoga 60 kV (Fulton Sub 60 KV 1o St |P5-5:A2:2._FULTON 230 KV BAAH BUS #2 (FAILURE OF NON- Non-Redundant 100 e o o " " " % s 1 o "
Helena Jct 60 kV) REDUNDENT RELAY) P Relay Install Redundant Relay
Fulton -Calistoga 60 KV (Fulton Sub 60 KV 10 St |P5-52:A2:5:_SANTAROSA 115 KV(FAILURE OF NON-REDUNDENT b5 | NomRedundant e o7 o - » - " % WA e - o nstall Redundant Relay
Helena Jot 60 kV) RELAY) Relay
Fulton Calistoga 60 KV (Fulton Sub 60 KV 0 SL. | ) Non-Redundant 6 1 o o " N " % o m o "
Helena Jct 60 kV) P5-50(DC)AZT: Station Ps Battery Supply Install redundent battery supply
Fulton -Calistoga 60 kV (Fulton Sub 60 KV to St N Non-Redundant
e P5.50(DC)A2:2:_Station Ps o oy 1m 128 NConv a9 8 a8 s 2% NConv 130 8 a8 Install edundent battery supply
Fulton Calistoga 60 KV (Fulton Sub 60 KV 0 SL. | ) Non-Redundant 6 1 o o " N " % A m o "
Helena Jct 60 kV) P5-50(DC):AG:5: Station P5 Battery Supply / Install redundent battery supply
Fulton -Calistoga 60 kV (Fulon Sub 60 KV 1o St I[P5-52:A2:11:_ LAKEVILLE 115 KV BUS 182 (FAILURE OF NON-REDUNDE|__P5-5__|Non-Redundant Rek| <100 <100 <100 <100 <100 <100 <100 <100 04 <100 <100 <100 Continue to monitor
Fulton -Calistoga 60 kV (Fulton Sub 60 KV 1o St H{P5-5:A2:14:_ LAKEVILLE 230 KV BUS 182 SECTION E(FAILURE OF NON|__P5-5__|Non-Redundant Rel|<100 <100 <100 <100 <100 <100 <100 <100 104 <100 <100 <100 Continue to monitor
Fulton -Calistoga 60 KV (Fulton Sub 60 KV o St I[P5-52:A2:12_ MENDOCINO 115 KV BUS 182 (FAILURE OF NON-REDUN| _P5-5__|Non-Redundant Rele| <100 <100 <100 <100 <100 <100 <100 <100 102 <100 <100 <100 Continue to monitor
TUTOMT=CATSTONa DU RV THTOM SU0RURV 105t TE | TON 230/115KV TB 4 & FULTON 230/115KV TB 9 P6 N-1-1 <100 <100 108 <100 <100 <100 <100 <100 N/A <100 <100 <100 Continue to monitor
Fulton -Calistoga 60 KV (Fulton Sub 60 KV 10 SLH{P7-1:A2:11:_GEYSERS #12-FULTON & GEYSERS #9-LAKEVILLE LINES | __P7-1_[DTCL, <100 <100 <100 <100 <100 <100 <100 <100 120 <100 <100 <100 Continue o monitor
Fulton -Calistoga 60 KV (Fullon Sub 60 KV o SL I PT1__|oTeL <100 <100 <100 <100 <100 <100 <100 <100 118 <100 <100 <100 Continue o monior
Fulton -Calistoga 60 KV (Fulton Sub 60 KV o SL I PT1__|DTCL <100 <100 <100 <100 <100 <100 <100 <100 113 <100 <100 <100 Continue to montor
Fulton -Calistoga 60 KV (Fulton Sub 60 KV o SLH{P7-1:A6:10;_LAKEVILLE-SOBRANTE #2 & IGNACIO-SOBRANTE 230KV L| _P7-1__[DTCL <100 <100 <100 <100 <100 <100 <100 <100 106 <100 <100 <100 Continue o monior
Fulton -Calistoga 60 KV (Fulton Sub 60 KV o SLH{P7-1:A6:17:_IGNACIO-SOBRANTE 230KV & LAKEVILLE-SOBRANTE #22| __P7-1_[DTCL, <100 <100 <100 <100 <100 <100 <100 <100 105 <100 <100 <100 Continue to montor
Fulton- Molino- Cotati 60 KV(Molno sub 60 KV 1o |P1-2:A2:65:_LAKEVILLE #2 60KV [7340] MOAS OPENED ON PETLMAA_| P12 |N-1 <100 <100 <100 <100 <100 <100 <100 <100 109 <100 <100 <100 Continue o monior
Fulton- Molino- Cotati 60 kV(Molno sub 60 KV to | P1-2A2:65:_LAKEVILLE #2 6KV [7340] MOAS OPENED ON PETLMAA | __P1-2__|N-1 <100 <100 <100 <100 <100 <100 <100 <100 102 <100 <100 <100 Continue to montor
Fulton- Molino- Cotati 60 KV(Molno sub 60 KV 1o | P2-4:A2:8:_FULTON 116KV - SECTION 2F & 1F P24 |BusTieBreaker _|<100 <100 <100 <100 <100 <100 <100 <100 246 <100 <100 <100 Continue o monitor
Fulton- Molino- Cotati 60 KV{Molno sub 60 KV o | P24__|BusTieBreaker__|<100 <100 <100 <100 <100 <100 <100 <100 230 <100 <100 <100 Continue to montor
Fulton- Molino- Cotati 60 kV(Molno sub 60 KV o | P24 |Bus-TieBreaker _|<100 <100 <100 <100 <100 <100 <100 <100 226 <100 <100 <100 Continue o monior
Fulton- Molino- Cotati 60 kV(Molno sub 60 KV to | P5-52:A2:10;_ FULTON BUS 115 KV 1 & 2 SECTION EJF(FAILURE OF Non-Redundant
Molino Jct 60 kV) NON-REDUNDENT RELAY) P5 Relay NConv NConv 243 NConv NConv 167 <100 NConv NConv NConv NConv NConv Install Redundant Relay
Fulton- Molino- Cotali 60 KV(Molno sub 60 KV 1o |P5-50(DC):A2Z2:_Station P55 |Non-Redundant Rek|<100 <100 <100 <100 <100 <100 <100 <100 Neonv___|<100 <100 <100 Continue o monior
Fulton- Molino- Cotati 60 KV(Molno sub 60 KV 1o |P5-50(DC):A22._Station P5-5__|Non-Redundant Rek| <100 <100 <100 <100 <100 <100 <100 <100 Neonv__[<100 <100 <100 Continue to monitor
Fulton- Molino- Cotati 60 KV(Molno sub 60 KV 1o | P5-50(DC):A2:2:_Station P55__|Non-Redundant Rek[<100 <100 <100 <100 <100 <100 <100 <100 Neonv___|<100 <100 <100 Continue o monitor
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2022-2023 ISO Reliability Assessment - Study Results

Study Area:
Thermal Overloads

PG&E North Coast & North Bay

Page3

&> California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

i ; Category ) 2024 5P Heay ' il Mitiati
Overloaded Faciity Contingency (Alland Worst P6) Category Description | 2024 Summer Peak | 2027 Summer Peak | 2032 Summer Peak | 2024 Winter Peak | 2027 Winter Peak | 2032 Winter Peak | 202* ﬁzgzg Off- | 2027 ff;g:g Off ssate | D% f;;f:‘ CEC | Renewable & M{n 2024 OP Sensitivity Project & Potential Miigation Soluons
Gas Gen
Fulton- Molino- Cotati 60 kV(Molno sub 60 kV to |P5-56(DC):A2:2:_Station P55 [Non-Redundant Reld<100 <100 <100 <100 <100 <100 <100 <100 NConv___|<100 <100 <100 Coninue to monitor
Fulton- Molino- Cotati 60 kV(Molino sub 60 KV to |P5-5a:A2:9:_FULTON BUS 115 kV 1 & 2 SECTION D(FAILURE OF NON-F|__ P5-5__|Non-Redundant Rele| <100 <100 <100 <100 <100 <100 <100 <100 240 <100 <100 <100 Continue to monitor
Fulton- Molino- Cotati 60 kV(Molno sub 60 kV to |P5-5a:A2:9:_ FULTON BUS 115KV 1& 2 SECTION D(FAILURE OF NON-F| P55 |Non-Redundant Rele| <100 <100 <100 <100 <100 <100 <100 <100 223 <100 <100 <100 Conine to monitor
Fulton- Molino- Cotati 60 kV(Molino sub 60 KV to |P5-5a:A2:9:_ FULTON BUS 115 kV 1 & 2 SECTION D(FAILURE OF NON-F|__ P55 __|Non-Redundant Rele| <100 <100 <100 <100 <100 <100 <100 <100 22 <100 <100 <100 Continue to monitor
Fulton- Molino- Cotati 60 kV(Molno sub 60 kV to |P5-5a:A2:1:_FULTON 230 KV BAAH BUS #1 (FAILURE OF NON-REDUND| P55 _|Non-Redundant Rele| <100 <100 <100 <100 <100 <100 <100 <100 125 <100 <100 <100 Coninue to monitor
Fulton- Molino- Cotati 60 kV(Molino sub 60 KV to |P5-5a:A2:1:_FULTON 230 KV BAAH BUS #1 (FAILURE OF NON-REDUND| _ P5-5__|Non-Redundant Rele| <100 <100 <100 <100 <100 <100 <100 <100 130 <100 <100 <100 Continue to monitor
Fulton- Molino- Cotati 60 kV(Molno sub 60 kV to |P5-5a:A2:1:_FULTON 230 KV BAAH BUS #1 (FAILURE OF NON-REDUND| P55 _|Non-Redundant Rele| <100 <100 <100 <100 <100 <100 <100 <100 119 <100 <100 <100 Coninue to monitor
mm J‘;"gz‘zvc)"‘a“ 60 kV(Molino sub 80 KV o | ¢, 7N 530/115K TB 9 & FULTON 230/115KV TB 4 P6 N-1-1 <100 <100 104 <100 <100 <100 <100 <100 N/A <100 <100 <100 Operating solution
Fulton- Pueblo 115 kV (FULTON 115KV to RINC( P5-56(DC):A2:2:_Station P55 [Non-Redundant Reld<100 <100 <100 <100 <100 <100 <100 <100 Neonv___|<100 <100 <100 Coninue to monitor
Fulton- Pueblo 115 kV (FUTON 115KV to RINC(P5-56(DC):A2:2:_Station P55 __[Non-Redundant Reld|<100 <100 <100 <100 <100 <100 <100 <100 Neow___|<100 <100 <100 Continue to monior
Fulon- Santa Rosa No.1 115 KV (Fulon 115kv | FULTON-SANTA ROSA #2 115KV [1630] & CORONA-LAKEVILLE 118KV | pe o 116 2 150 100 00 e 100 100 WA 120 100 <100 |5ps, batery storage orine capacity increase
sub to Monoroe 1 115 kv Tap) [4311]
Fulton- Santa Rosa No-1 115 k (Fulton 115kv | CORONA-LAKEVILLE 115KV [4311] & FULTON-SANTAROSA #1 15KV P6 N-1-1 115 123 158 <100 <100 114 <100 <100 N/A 124 <100 <100 SPS, battery storage or line capacity increase
subto Monoroe 1115 kv Tap) [1620]
Garbervile-Laytonvile 60KV ine P7-1:A2:2._EAGLE ROCK-CORTINA & CORTINA-MENDOCINO #1 LINES | P7-1__|pTCL <100 <100 <100 <100 <100 <100 <100 <100 104 <100 <100 <100 Coninue to monitor
Geyser # 12.- Fulton 230 KV (Fulton - Geyser#14]Base Case, Base__|P0 <100 <100 <100 <100 <100 <100 <100 <100 102 <100 <100 <100 Continue to monitor
Geyser # 12 - Fulton 230 KV (Fulton - Geyser#14|Base Case Base _|PO <100 <100 <100 <100 <100 <100 <100 <100 104 <100 <100 <100 Coninue to monitor
Geyser # 12.- Fulton 230 KV (Fulton - Geyser#14|Base Case Base__|P0 <100 <100 <100 <100 <100 <100 <100 <100 102 <100 <100 <100 Continue to monitor
Geyser # 12 - Fulton 230 KV (Fulton - Geyser#14|Base Case Base _|PO <100 <100 <100 <100 <100 <100 <100 <100 104 <100 <100 <100 Coninue to monitor
GEYSER # 3 - CLOVERDALE 115K (CLOVERD/|P2-4:A2:5:_MENDOCNO 115KV - SECTION 1D & 20 P24 [BusTie-Breaker _|<100 <100 <100 <100 <100 <100 <100 <100 102 <100 <100 <100 Continue to monitor
GEYSER # 3 - CLOVERDALE 115K (CLOVERD/|P7-1:A2:23:_EAGLE ROCK -REDBUD & CORTINAMENDOCINO #1 LINES|__P7-1__|DTCL <100 <100 <100 <100 <100 <100 <100 <100 125 <100 <100 <100 Coninue to monitor
GEYSER # 3- CLOVERDALE 115K (CLOVERD/|P7-1:A2:4:_MENDOCINO-REDBUD & CORTINAMENDOCINO #1 LINES | _P7-1__|DTOL <100 <100 <100 <100 <100 <100 <100 <100 102 <100 <100 <100 Continue to monitor
GEYSER # 3 - CLOVERDALE 115K EAGLE ROCK-REDBUD 115KV [1480] & CORTINA-MENDOCINO #1
(CLOVERDALE 115KV to MPE TAP115KV) 115KV [1330] MOAS OPENED[DN U]JCERNJl_LUCERNE P6 N-1-1 <100 <100 103 <100 <100 <100 <100 <100 N/A <100 <100 <100 Continue to monitor
GEYSER # 3 - CLOVERDALE 115K P7-1:A2:23:_EAGLE ROCK -REDBUD & CORTINA-MENDOCINO #1 .
(CLOVERDALE 11KV to MPE TAP115KV) LINES - P7 DCTL 85 93 102 55 60 70 76 48 N/A 94 62 75 Continue to monitor
Geyser56-MPE Tep 115 kV P7-1:A2:23_EAGLE ROCK -REDBUD & CORTINA-MENDOCINO #1LINEY|__P7-1__|pTCL <100 <100 <100 <100 <100 <100 <100 <100 128 <100 <100 <100 Conine to monitor
Hartley - Clear Lake 60KV P2-4:A2:5:_MENDOCNO 115KV - SECTION 1D & 20 P24 [BusTie-Breaker _|<100 <100 <100 <100 <100 <100 <100 <100 s <100 <100 <100 Continue to monitor
Harlley - Clear Lake 60KV P5-52:A2:12_ MENDOCINO 115 KV BUS 182 (FAILURE OF NON-REDUN| _ P5-5 | Non-Redundant Rele| <100 <100 <100 <100 <100 <100 <100 <100 125 <100 <100 <100 Conine to monitor
Hartley - Clear Lake 60KV P7-1:A2:23_EAGLE ROCK -REDBUD & CORTINA-MENDOCINO #1 LINE]|_P7-1_|DTCL <100 <100 <100 <100 <100 <100 <100 <100 108 <100 <100 <100 Continue to monior
HOPLAND BANK 115/60.00 BANK NO.2 P1-2:A2:54_KONOCTIEAGLE ROCK 60KV [6861] P2 [N <100 <100 <100 <100 <100 <100 <100 <100 107 <100 <100 <100 Coninue to monitor
HOPLAND BANK 115/60.00 BANK NO.2 P1-2:A2:19:_EGLE RCK-FULTON-SILVERDO 116KV [0] P2 [N <100 <100 <100 <100 <100 <100 <100 <100 102 <100 <100 <100 Continue to monitor
HOPLAND BANK 115/60.00 BANK NO.2 P1-2:A6:12:_SILVERDO-FULTON-EGLE RCK 116KV [0] P2 [N <100 <100 <100 <100 <100 <100 <100 <100 102 <100 <100 <100 Conine to monitor
HOPLAND BANK 115/60.00 BANK NO.2 P1-3:A2:25:_EGLE RCK 115/60KV T8 1 P3N <100 <100 <100 <100 <100 <100 <100 <100 108 <100 <100 <100 Continue to monior
HOPLAND BANK 115/60.00 BANK NO.2 P2-1:A2:30;_EAGLE ROCK-FULTON-SILVERADO 116KV [4392] (EGLERC| _ P2-1__|Line Section wio Fau(<100 <100 <100 <100 <100 <100 <100 <100 103 <100 <100 <100 Conine to monitor
HOPLAND BANK 115/60.00 BANK NO.2 P2-3:A6:2._SILVERDO - 1E 115KV & SILVERDO-FULTON-EGLE RCKLINI|__ P2-3__ | Non-Bus-Tie Breake] <100 <100 <100 <100 <100 <100 <100 <100 102 <100 <100 <100 Continue to monitor
HOPLAND BANK 115/60.00 BANK NO.2 P2-3:A2:31:_FULTON - 2D 115KV & EGLE RCK-FULTON-SILVERDO LINE| __ P2-3__ | Non-Bus-Tie Breake| <100 <100 <100 <100 <100 <100 <100 <100 102 <100 <100 <100 Coninue to monitor
HOPLAND BANK 115/60.00 BANK NO.2 P2-4:A2:5_ MENDOCNO 115KV - SECTION 1D & 2 P24 B“ST"fa ‘jrake' % 98 95 88 9% 105 9 65 114 99 78 92 Continue to monitor
HOPLAND BANK 115/60.00 BANK NO.2 P2-4:A2:8,_FULTON 115K - SECTION 2F & 1F P24 [BusTieBreaker _|<100 <100 <100 <100 <100 <100 <100 <100 122 <100 <100 <100 Coninue to monitor
HOPLAND BANK 115/60.00 BANK NO.2 :Zﬁsﬁ;ﬁﬁn@#gg&? 5KV 182 SECTION EIF(FAILURE OF P5 N"“'RRZ‘I’:y”dE"' NConv NConv 137 155 NConv 152 158 150 NConv NConv 147 162 Install Redundant Relay
HOPLAND BANK 115/60.00 BANK NO.2 :g’gmé';ﬁ; Eézm?cwc T15KVBUS 182 (FAILURE OF NON- P5 N°“'RReef:y"“a’“ 93 101 100 %0 98 108 9% 66 122 102 79 9 Install Redundant Relay
HOPLAND BANK 115/60.00 BANK NO.2 :@’;ECZD:E;TFESE\Z BUS 115 V1 & 2 SECTION D(FAILURE OF NON- P5 N"“'RRZ‘I’:y”dE"' NConv NConv 154 158 NConv 154 158 149 151 NConv 148 163 Install Redundant Relay
HOPLAND BANK 115/60.00 BANK NO.2 P5.56(DC):A22._Station P5 ”é‘;’:g;":‘:‘:;:' 83 79 NConv 69 7 106 69 50 N/A 81 61 7 Install redundent battery supply
HOPLAND BANK 115/60.00 BANK NO.2 P5-50(DC)A2:17:_Station P55 __[Non-Redundant Reld|<100 <100 <100 <100 <100 <100 <100 <100 102 <100 <100 <100 Continue to monior
HOPLAND BANK 115/60.00 BANK NO.2 P5-5c(DC):AB:5:_Station P55 [Non-Redundant Reld<100 <100 <100 <100 <100 <100 <100 <100 102 <100 <100 <100 Coninue to monitor
HOPLAND BANK 115/60.00 BANK NO.2 P7-1:A2:6:_GEYSERS #3-LAKEVILLE & EAGLE ROCK-FULTON-SILVERA| _P7-1__|pTCL <100 <100 <100 <100 <100 <100 <100 <100 108 <100 <100 <100 Continue to monior
HOPLAND BANK 115/60.00 BANK NO.2 P7-1:A25,_GEYSERS #17-FULTON & EAGLE ROCK-FULTON-SILVERAD| _ P7-1__|pTCL <100 <100 <100 <100 <100 <100 <100 <100 105 <100 <100 <100 Coninue to monitor
HOPLAND BANK 1156000 BANK No2  [FULTON 84S :Eﬁw &2 SECTION EIF(FAILURE OF NON- P N““'szf:y”da"' NConv NConv 137 155 NConv 152 158 150 N/A NConv 147 162 r:;"‘a‘:;‘“‘;"::kzg"“‘ toincrease capacity of
MENDOGINO-UKIAH 115K [2420] MOAS OPENED ON Maintenance project to increase capacity of
HOPLAND BANK 115/60.00 BANK NO.2 MENDOCNO_CALPELLA & GEYSERS #3-CLOVERDALE 116KV [1650] P6 Ne1-1 123 134 157 <100 <100 107 106 <100 N/A 134 <100 106 Hopland Bonki2
MOAS OPENED ON AIDLINJCT_AIDLINGYSR
IGNACIO 230/115.00 BANK # 4 P1-3:A6:5._IGNACIO 230/1 15KV TB 6 P13 [N <100 <100 <100 <100 <100 <100 <100 <100 110 <100 <100 <100 Coninue to monitor
IGNACIO 230/115.00 BANK # 6 :4_IGNACIO 230/115KV TB 4 P3N <100 <100 <100 <100 <100 <100 <100 <100 109 <100 <100 <100 Continue to monitor
Ignacio - Mare Isand No.2 (Ignacio sub to Harnit{ Base Case Base [P0 <100 <100 <100 <100 <100 <100 <100 <100 122 <100 <100 <100 Coninue to monitor
gnacio - Mare Island No.2 (Ignacio sub to HamitqBase Case Base__|P0 <100 <100 <100 <100 <100 <100 <100 <100 122 <100 <100 <100 Continue to monitor
Ignacio - Mare iand No.2 (Ignacio sub to Harnitq Base Case Base _|PO <100 <100 <100 <100 <100 <100 <100 <100 122 <100 <100 <100 Conine to monitor
gnacio - Mare land No.2 (Ignacio sub to HamitqBase Case Base__|P0 <100 <100 <100 <100 <100 <100 <100 <100 122 <100 <100 <100 Continue to monior
Ignacio - Mare Isand No.2 (Ignacio sub to Harnit{ Base Case Base _|PO <100 <100 <100 <100 <100 <100 <100 <100 115 <100 <100 <100 Coninue to monitor
gnacio - Mare sland No.2 (Ignacio sub to HamitqBase Case Base__|P0 <100 <100 <100 <100 <100 <100 <100 <100 11 <100 <100 <100 Continue to monitor
Ignacio - Mare iand No.2 (Ignacio sub to Harnit{ Base Case Base [P0 <100 <100 <100 <100 <100 <100 <100 <100 115 <100 <100 <100 Conine to monitor
gnaci - Mare Island No.2 (Ignacio sub to HamitqBase Case Base__|P0 <100 <100 <100 <100 <100 <100 <100 <100 11 <100 <100 <100 Continue to monitor
Ignacio - Mare Isiand No.2 (ignacio sub to P1-3:A6:5:_IGNACIO 230/115KV TB 6 P1 Nt 77 81 106 31 29 a1 3 10 135 83 8 3 Continue to moritor
Hailton Wetiands sub)
gnacio - Mare Island No.2 (Ignacio sub to Hamitq P1-2:A22:_FULTON-GEYSR16-GEYSR12-GEYSR14 230KV [0] P2 [N <100 <100 <100 <100 <100 <100 <100 <100 133 <100 <100 <100 Continue to monior
Ignacio - Mare iand No.2 (Ignacio sub to Harnit] 6:_IGNACIO-SOBRANTE 230KV [4920] P2 [N <100 <100 <100 <100 <100 <100 <100 <100 131 <100 <100 <100 Coninue to monitor
gnacio - Mare Island No.2 (Ignacio sub to Hamitq P1-2:A2:3:_GEYSR18-LAKEVILE-GEYSR20-GEYSRI3 230KV 0] MOAS O P12 |N-1 <100 <100 <100 <100 <100 <100 <100 <100 31 <100 <100 <100 Continue to monitor
gnacio - Mare iand No.2 (Ignacio sub to Hamitq P1-2:A6:1:_TULUCAY-VACA 230KV [5600] P2 [N <100 <100 <100 <100 <100 <100 <100 <100 128 <100 <100 <100 Conine to monitor
Ignaci - Mare Island No.2 (Ignacio sub to Hamit P1-2:A2:2:_FULTON-GEYSR16-GEYSR12-GEYSR14 230KV [0] P2 [N <100 <100 <100 <100 <100 <100 <100 <100 109 <100 <100 <100 Continue to monitor
gnacio - Mare Isfand No.2 (Ignacio sub to Hamitq P1-2:A6:6:_IGNACIO-SOBRANTE 230KV [4920] P2 [N <100 <100 <100 <100 <100 <100 <100 <100 107 <100 <100 <100 Coninue to monitor
gnacio - Mare Island No.2 (Ignacio sub to Hamitq P1-2:A2:3:_GEYSR18-LAKEVILE-GEYSR20-GEYSRI3 230KV 0] MOAS O P12 |N-1 <100 <100 <100 <100 <100 <100 <100 <100 107 <100 <100 <100 Continue to monitor
gnacio - Mare Isiand No.2 (Ignacio sub to Hamitq P1-2:A6:1:_TULUCAY-VACA 230KV [5600] P2 [N <100 <100 <100 <100 <100 <100 <100 <100 104 <100 <100 <100 Coninue to monitor
gnaci - Mare land No.2 (Ignacio sub to Hamitq P2-1:A2:3:_GEYSERS #12-FULTON 230KV [4750] (CRTT3_18-FULTON) | _ P2-1__|Line Section wio Fau| <100 <100 <100 <100 <100 <100 <100 <100 133 <100 <100 <100 Continue to monitor
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&> California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

i i Category ) 2024 SP Heav) " ial Mitgati
Overloaded Faciity Contingency (Alland Worst P6) Category Description | 2024 Summer Peak | 2027 Summer Peak | 2032 Summer Peak | 2024 Winter Peak | 2027 Winter Peak | 2032 Winter Peak | 202* ﬁzgzg Off- | 2027 ff;g:g Off ssate | D% f;;f:‘ CEC | Renewable & M{n 2024 OP Sensitivity Project & Potential Miigation Soluons
Gas Gen
Ignacio - Mare Island No.2 (Ignacio sub to Harit| P2-2:A2:5_NCPA2 230KV SECTION 1D P22 |Bus <100 <100 <100 <100 <100 <100 <100 <100 133 <100 <100 <100 Continue to montor
Ignacio - Mare Island No.2 (Ignacio sub o P2-3:A2:1;_GEYSR12 - 1D 230KV & FULTON-GEYSR16-GEYSR12- Non-Bus Tie ]
:ammm Wellnds ub) (g GEVSRILINE P23 Bretor Faut 75 79 104 31 29 41 3 10 133 80 48 43 Continue to monitor
Ignacio - Mare Isiand No.2 (ignacio sub to P2-3:A2:9; FULTON 230KV - MIDDLE BREAKER BAY 7 P23 Non-Bus Tie 75 79 104 31 29 a1 3 10 133 EY 8 43 Continue to monitor
Hamilton Wetlands sub) Breaker Fault
Ignacio - Mare Island No.2 (Ignacio sub to Hamil P2-3:A2:4:_GEYSR16 - 1D 230KV 8 FULTON-GEYSR16-GEYSR12-GEYSH]___P2-3__|Non-Bus-Tie Breake|<100 <100 <100 <100 <100 <100 <100 <100 133 <100 <100 <100 Continue fo monitor
Ignacio - Mare Island No.2 (Ignacio sub to Hamit( P2-3:A2:3;_GEYSR14 - 1D 230KV & FULTON-GEYSR16-GEYSRI2-GEYSH]__P2-3 _|Non-Bus-Tie Breake|<100 <100 <100 <100 <100 <100 <100 <100 109 <100 <100 <100 Continue to monitor
Ignacio - Mare Island No.2 (Ignacio sub to Hamiig GEYSR16 - 1D 230KV & FULTON-GEYSRI6-GEYSR12-GEYSI| __P2-3__|Non-Bus-Tie Breake <100 <100 <100 <100 <100 <100 <100 <100 109 <100 <100 <100 Contine fo monitor
Ignacio - Mare Island No.2 (Ignacio sub to Harit LAKEVILE 230KV - SECTION 2E & 2D P24 |BusTie-Breaker _|<100 <100 <100 <100 <100 <100 <100 <100 140 <100 <100 <100 Continue to montor
Ignacio - Mare Island No.2 (Ignacio sub to Hamiig _LAKEVILE 230KV - SECTION 1E & 2E P2-4__|Bus-Tie-Breaker _|<100 <100 <100 <100 <100 <100 <100 <100 138 <100 <100 <100 Continue fo monitor
Ignacio - Mare Island No.2 (Ignacio sub to Harit LAKEVILE 230KV - SECTION 1E & 1D P24 |BusTie-Breaker _|<100 <100 <100 <100 <100 <100 <100 <100 133 <100 <100 <100 Continue to montor
Ignacio - Mare Island No.2 (Ignacio sub to Hamiig LAKEVILE 230KV - SECTION 2E & 2D P2-4__|Bus-Tie-Breaker _|<100 <100 <100 <100 <100 <100 <100 <100 114 <100 <100 <100 Continue fo monitor
Ignacio - Mare Island No.2 (Ignacio sub to Haritg LAKEVILE 230KV - SECTION 1E & 2E P24 |BusTie-Breaker _|<100 <100 <100 <100 <100 <100 <100 <100 112 <100 <100 <100 Continue to montor
Ignacio - Mare Island No.2 (Ignacio sub o FULTON BUS 115KV 1 & 2 SECTION E/F(FAILURE OF Non-Redundant
e o by (9 NON.REBUNDENT RELAY) ( P5 Ray 75 79 103 31 29 4 43 10 NConv 80 48 a3 Install Redundant Relay
Ignacio - Mare Island No.2 (Ignacio sub to P5-5a:A2:14: _ LAKEVILLE 230 kV BUS 182 SECTION E(FAILURE OF Non-Redundant
gammon Wotknda ub) (9 NONREDUNDENT RELAY) ( P5 Aoty 75 79 105 31 29 a1 43 10 138 80 48 43 Install Redundant Relay
Ignacio - Mare Island No.2 (Ignacio sub o P5-5a:A2:1:_FULTON 230 KV BAAH BUS #1 (FAILURE OF NON- Non-Redundant
e o by (9 REDUNDENT RELAY) ( P5 Ray 75 79 104 31 29 4 43 10 142 80 48 a3 Install Redundant Relay
Ignacio - Mare Island No.2 (Ignacio sub to P5-5a:A2:2:_FULTON 230 KV BAAH BUS #2 (FAILURE OF NON- Non-Redundant
gammon Wotknda ub) (9 REDUNDENT RELAY) ( P5 Aoty 75 79 105 31 29 a1 a3 10 133 80 8 a3 Install Redundant Relay
Ea”;fl‘gn mfa':i”:u':)" 2 (lgnacio sub to P5.50(DC):A2:1:_Station P5 'é‘;’:‘:;ds“‘js;;' 75 81 106 3 29 a 3 10 139 82 8 a3 Install redundent battery supply
Ignacio - Mare Island No.2 (Ignacio sub to Hamit| P5-5a:A2:13;_ LAKEVILLE 230 kV BUS 182 SECTION D(FAILURE OF NON __P5-5__| Non-Redundant Rele| <100 <100 <100 <100 <100 <100 <100 <100 129 <100 <100 <100 Continue to montor
Ignacio - Mare Island No.2 (Ignacio sub to Hamiig LAKEVILLE 230 kV BUS 182 SECTION D(FAILURE OF NON __P5-5__| Non-Redundant Rele| <100 <100 <100 <100 <100 <100 <100 <100 105 <100 <100 <100 Contine fo monitor
Ignacio - Mare Island No.2 (Ignacio sub to Harit( EVSERS #12-FULTON & GEYSERS #9-LAKEVILLELINES | P7-1__|DTCL <100 <100 <100 <100 <100 <100 <100 <100 144 <100 <100 <100 Continue to montor
Ignacio - Mare Island No.2 (Ignacio sub to Hami P7-1:A6:10;_LAKEVILLE-SOBRANTE #2 & IGNACIO-SOBRANTE 230KVL| _ P7-1__[DTCL <100 <100 <100 <100 <100 <100 <100 <100 140 <100 <100 <100 Continue fo monitor
Ignacio - Mare Island No.2 (Ignacio sub to Hamilt{ P7-1:A6:2:_LAKEVILLE-IGNACIO #1 & IGNACIO-SOBRANTE LINES P7-1__|pTCL <100 <100 <100 <100 <100 <100 <100 <100 137 <100 <100 <100 Continue to montor
Ignacio - Mare Island No.2 (Ignacio sub to Hami P7-1:A2:21:_FULTON - HOPLAND 60 KV & GEYSER 12- FULTON& GEY{ __P7-1__|DTCL <100 <100 <100 <100 <100 <100 <100 <100 137 <100 <100 <100 Continue fo monitor
Ignacio - Mare Island No.2 (Ignacio sub to Hamit{ P7-1:A6:17:_IGNACIO-SOBRANTE 230KV & LAKEVILLE-SOBRANTE #22] _ P7-1__|DTCL <100 <100 <100 <100 <100 <100 <100 <100 137 <100 <100 <100 Continue to montor
Ignacio - Mare Island No.2 (Ignacio sub to Hami P7-1:A2:17:_GEYSER 12 - FULTON& GEYSER 17 - FULTON 230KVLINE[ __P7-1__[DTCL <100 <100 <100 <100 <100 <100 <100 <100 135 <100 <100 <100 Continue fo monitor
Ignacio - Mare Island No.2 (Ignacio sub to Hamit( P7-1:A2:11:_GEYSERS #12-FULTON & GEYSERS #O-LAKEVILLELINES | P7-1__|DTCL <100 <100 <100 <100 <100 <100 <100 <100 117 <100 <100 <100 Continue to montor
Ignacio - Mare Island No.2 (Ignacio sub to Hami P7-1:A6:10;_LAKEVILLE-SOBRANTE #2 & IGNACIO-SOBRANTE 230KVL| _ P7-1__[DTCL <100 <100 <100 <100 <100 <100 <100 <100 114 <100 <100 <100 Continue fo monitor
Ignacio - Mare Island No.2 (Ignacio sub to Hamilt{ P7-1:A6:2:_LAKEVILLE-IGNACIO #1 & IGNACIO-SOBRANTE LINES P7-1__|pTCL <100 <100 <100 <100 <100 <100 <100 <100 112 <100 <100 <100 Continue to montor
Ignacio - Mare Island No.2 (Ignacio sub to Hami P7-1:A2:21:_FULTON - HOPLAND 60 KV & GEYSER 12- FULTON& GEY{ __P7-1__|DTCL <100 <100 <100 <100 <100 <100 <100 <100 112 <100 <100 <100 Continue fo monitor
Ignacio - Mare Island No.2 (Ignacio sub to Hamit( P7-1:A2:17:_GEYSER 12 - FULTON& GEYSER 17 - FULTON 230 KVLINE| __P7-1__|DTCL <100 <100 <100 <100 <100 <100 <100 <100 110 <100 <100 <100 Continue to montor
Ignacio- Skaggs Isiand 115KV Line No 1 Base Case Base _|PO <100 <100 <100 <100 <100 <100 <100 <100 115 <100 <100 <100 Continue fo monitor
Ignacio- Skaggs Isiand 115KV Line No 1 Base Case Base PO <100 <100 <100 <100 <100 <100 <100 <100 115 <100 <100 <100 Continue to montor
Ignacio- Skaggs Island 115KV Line No 1 Base Case Base _|PO <100 <100 <100 <100 <100 <100 <100 <100 115 <100 <100 <100 Continue fo monitor
Ignacio- Skaggs Isiand 115KV Line No 1 Base Case Base PO <100 <100 <100 <100 <100 <100 <100 <100 115 <100 <100 <100 Continue to monitor
Ignacio- Skaggs Isiand 115KV Line No 1 P1-2:A2:2;_FULTON-GEYSR16-GEYSR12-GEYSR14 230KV [0] P12 [N <100 <100 <100 <100 <100 <100 <100 <100 108 <100 <100 <100 Contine fo monitor
Ignacio- Skaggs Isiand 115KV Line No 1 P1-2:A6:6:_IGNACIO-SOBRANTE 230KV [4920] P12 |NA <100 <100 <100 <100 <100 <100 <100 <100 107 <100 <100 <100 Continue to montor
Ignacio- Skaggs Isiand 115KV Line No 1 3,_GEYSR18-LAKEVILE-GEYSR20-GEYSR13 230KV [0 MOAS O P12__|N-1 <100 <100 <100 <100 <100 <100 <100 <100 106 <100 <100 <100 Continue fo monitor
Ignacio- Skaggs Isiand 115KV Line No 1 P1-2:A6:1:_TULUCAY-VACA 230KV [5800] P12 |NA <100 <100 <100 <100 <100 <100 <100 <100 104 <100 <100 <100 Continue to montor
Ignacio- Skaggs Isiand 115KV Line No 1 _IGNACIO 230/115KV TB 6 P13 [N <100 <100 <100 <100 <100 <100 <100 <100 110 <100 <100 <100 Continue fo monitor
Ignacio- Skaggs Isiand 115KV Line No 1 GEYSERS #12-FULTON 230KV [4750] (CR1T3_18-FULTON) | P21 |Line Section wio Fau[<100 <100 <100 <100 <100 <100 <100 <100 108 <100 <100 <100 Continue to montor
Ignacio- Skaggs Island 115KV Line No 1 NCPA2 230KV SECTION 1D P22 |Bus <100 <100 <100 <100 <100 <100 <100 <100 108 <100 <100 <100 Continue fo monitor
Ignacio- Skaggs Isiand 115KV Line No 1 GEYSR12- 1D 230KV & FULTON-GEYSR16-GEYSR12-GEYS___P2:3 | Non-Bus-Tie Breake <100 <100 <100 <100 <100 <100 <100 <100 108 <100 <100 <100 Continue to montor
Ignacio- Skaggs Isiand 115KV Line No 1 _LAKEVILE 230KV - SECTION 2E & 2D P2-4__|Bus-Tie-Breaker _|<100 <100 <100 <100 <100 <100 <100 <100 114 <100 <100 <100 Continue fo monitor
Ignacio- Skaggs Isiand 115KV Line No 1 LAKEVILE 230KV - SECTION 1E & 2E P24 |BusTie-Breaker _|<100 <100 <100 <100 <100 <100 <100 <100 112 <100 <100 <100 Continue to montor
Ignacio- Skaggs Isiand 115KV Line No 1 ULTON 230 KV BAAH BUS #1 (FAILURE OF NON-REDUND| _ P5-5__|Non-Redundant Rele <100 <100 <100 <100 <100 <100 <100 <100 115 <100 <100 <100 Continue fo monitor
Ignacio- Skaggs Isiand 115KV Line No 1 P5-50(DC):A2:1:_Station P55 | Non-Redundant Rele| <100 <100 <100 <100 <100 <100 <100 <100 113 <100 <100 <100 Continue to montor
Ignacio- Skaggs Isiand 115KV Line No 1 P5-5a:A2: 14, LAKEVILLE 230 kV BUS 182 SECTION E(FAILURE OF NON__P5-5__|Non-Redundant Rele| <100 <100 <100 <100 <100 <100 <100 <100 112 <100 <100 <100 Continue fo monitor
Ignacio- Skaggs Isiand 115KV Line No 1 P5-5a:A2:2:_FULTON 230 KV BAAH BUS #2 (FAILURE OF NON-REDUND| P55 | Non-Redundant Rele| <100 <100 <100 <100 <100 <100 <100 <100 108 <100 <100 <100 Continue to montor
Ignacio- Skaggs Island 115KV Line No 1 LAKEVILLE 230 kV BUS 182 SECTION D(FAILURE OF NON __P5-5__| Non-Redundant Rele| <100 <100 <100 <100 <100 <100 <100 <100 105 <100 <100 <100 Contine fo monitor
Ignacio- Skaggs Isiand 115KV Line No 1 P7-1:A2:11:_GEYSERS #12-FULTON & GEYSERS #9-LAKEVILLELINES | P7-1__|DTCL <100 <100 <100 <100 <100 <100 <100 <100 117 <100 <100 <100 Continue to montor
Ignacio- Skaggs Isiand 115KV Line No 1 : P7-1__|DTCL <100 <100 <100 <100 <100 <100 <100 <100 114 <100 <100 <100 Continue fo monitor
Ignacio- Skaggs Isiand 115KV Line No 1 P7-1:A6:2:_LAKEVILLE-IGNACIO #1 & IGNACIO-SOBRANTE LINES P7-1__|pTCL <100 <100 <100 <100 <100 <100 <100 <100 112 <100 <100 <100 Continue to monitor
Ignacio- Skaggs Island 115KV Line No 1 P7-1:A2:21-_FULTON - HOPLAND 60 KV & GEYSER 12- FULTON& GEY{ __P7-1__[DTCL <100 <100 <100 <100 <100 <100 <100 <100 112 <100 <100 <100 Continue fo monitor
Ignacio- Skaggs Isiand 115KV Line No 1 P7-1:A2:17:_GEYSER 12- FULTON& GEYSER 17 - FULTON 230 KVLINE| _P7-1__|DTCL <100 <100 <100 <100 <100 <100 <100 <100 110 <100 <100 <100 Continue to montor
Ignacio-Las Galinas 116KV Line 1 P1-2:A6:16:_IGNACIO-SAN RAFAEL #1 115KV [1850] Pl2_ [N <100 <100 <100 <100 <100 <100 <100 <100 108 <100 <100 <100 Continue fo monitor
Ignacio-Las Galinas 116KV Line 1 P7-1:A6:19._IGNACIO - SAN RAFAEL #1 & IGNACIO - ALTO LINES P7-1__|pTCL <100 <100 <100 <100 <100 <100 <100 <100 107 <100 <100 <100 Continue to montor
Ignacio-San Rafael 115KV Line No 1 P1-2:A6:16._IGNACIO-LAS GALLINAS 115KV [1860] P12 [N <100 <100 <100 <100 <100 <100 <100 <100 12 <100 <100 <100 Continue fo monitor
IGNACO A 115/60.00 KV BANK No. 2 Base case PO Base Case 66 66 41 85 86 55 105 103 N/A a2 61 85 Re-adjust Bank Var flow
1GNACO A 115/60.00 kV BANK No. 2 P1-3:A6:4:_IGNACIO 230/115KV TB 4 Pl N-1 7 68 a 92 92 56 111 107 N/A 50 69 93 Re-adjust Bank Var flow
IGNACO B_115/60.00 KV BANK No. 1 Base case PO Base Case 59 59 34 77 77 45 103 101 N/A 37 55 86 Re-adjust Bank Var flow
1GNACO B 115/60.00 kY BANK No. 1 P1-3:A6:4:_IGNACIO 230/115KV TB 4 Pl N-1 63 60 34 83 82 46 106 103 N/A 44 62 o1 Re-adjust Bank Var flow
IGNACO B_115/60.00 KV BANK No. 1 IGNACIO 230/115KV TB 4 Pl N1 <100 <100 <100 <100 <100 <100 111 107 N/A <100 <100 <100 Re-adjust Bank Var flow
Konocti - Eagle Rock 60KV Base Case Base _|PO <100 <100 <100 <100 <100 <100 <100 <100 104 <100 <100 <100 Contine fo monitor
Konocti - Eagle Rock 60kV Base Case Base PO <100 <100 <100 <100 <100 <100 <100 <100 104 <100 <100 <100 Continue to montor
Konocti - Eagle Rock 60KV Base Case Base _|PO <100 <100 <100 <100 <100 <100 <100 <100 104 <100 <100 <100 Continue fo monitor
Konocti - Eagle Rock 60kV Base Case Base PO <100 <100 <100 <100 <100 <100 <100 <100 104 <100 <100 <100 Continue to montor
Konocti - Eagle Rock 60KV P1-2:A2:165._GEYSERS #3-CLOVERDALE 115KV [1650] MOAS OPENED (| P1-2__|N-A <100 <100 <100 <100 <100 <100 <100 <100 114 <100 <100 <100 Continue fo monitor
Konocti - Eagle Rock 60kV P1-2:A2:14;_UKIAH-HOPLAND-CLOVERDALE 115KV [4050] P12 |NA <100 <100 <100 <100 <100 <100 <100 <100 109 <100 <100 <100 Continue to montor
Konocti - Eagle Rock 60KV P1-2:A2:40;_MENDOCINO-HARTLEY 60KV [7510] P12 [N <100 <100 <100 <100 <100 <100 <100 <100 102 <100 <100 <100 Continue fo monitor
Konocti - Eagle Rock 60kV P1-2:A2:18:_CORTINA-MENDOCINO #1 115KV [1330] MOAS OPENED ON__ P12 |N-1 <100 <100 <100 <100 <100 <100 <100 <100 100 <100 <100 <100 Continue to monitor
Konocti - Eagle Rock 60KV P2-1:A2:25._GEYSERS #3-CLOVERDALE 115KV [1650] (CLOVRDLE-AIDL| __P2-1__|Line Section wio Fau|<100 <100 <100 <100 <100 <100 <100 <100 115 <100 <100 <100 Contine fo monitor
Konocti - Eagle Rock 60kV P2-2:A2:19;_CLOVRDLE 115KV SECTION 1D P22 |Bus <100 <100 <100 <100 <100 <100 <100 <100 108 <100 <100 <100 Continue to montor
Konocti - Eagle Rock 60KV P2-3:A2:25._AIDLINGYSR - 1D 115KV & MISSION POWER TAP LINE P2-3__|Non-Bus-Tie Breake]|<100 <100 <100 <100 <100 <100 <100 <100 114 <100 <100 <100 Continue fo monitor
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&> California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

i i Category ) 2024 SP Heav) " ial Mitgati
Overloaded Faciity Contingency (Alland Worst P6) Category Description | 2024 Summer Peak | 2027 Summer Peak | 2032 Summer Peak | 2024 Winter Peak | 2027 Winter Peak | 2032 Winter Peak | 202* ﬁzgzg Off- | 2027 ff;g:g Off ssate | D% f;;f:‘ CEC | Renewable & M{n 2024 OP Sensitivity Project & Potential Miigation Soluons
Gas Gen
Konocti - Eagle Rock 60kV P2-3:A2:66._GEYSERS34 115KV - RING R2 & R3 P2-3__|Non-Bus-Tie Breake|<100 <100 <100 <100 <100 <100 <100 <100 110 <100 <100 <100 Continue to montor
Konocti - Eagle Rock 60KV P2-3:A2:65._GEYSERS34 115KV - RING R2 & R1 P2-3__|Non-BusTie Breake|<100 <100 <100 <100 <100 <100 <100 <100 110 <100 <100 <100 Continue fo monitor
Konocti - Eagle Rock 60kV P2-3:A2:23;_CLOVRDLE - 1D 115KV & UKIAH-HOPLAND-CLOVERDALE L] P2-3 _|Non-Bus-Tie Breake|<100 <100 <100 <100 <100 <100 <100 <100 110 <100 <100 <100 Continue to montor
Konocti - Eagle Rock 60KV P2-3:A2:21-_UKIAH - 1E 115KV & UKIAH-HOPLAND-CLOVERDALE LINE | P2-3__|Non-Bus-Tie Breake]| <100 <100 <100 <100 <100 <100 <100 <100 108 <100 <100 <100 Continue fo monitor
Konocti - Eagle Rock 60kV P2-4:A2:5:_MENDOCNO 115KV - SECTION 1D & 2D po4 | BusTieBreaker 83 104 99 63 69 78 80 a2 128 105 66 80 Review Project: Clear Lake 60 kV System
Fault Reinforcement
Koot - Eagle Rock 60KV :@’;ECZD:&&; ;‘EEL”R()’C'NO 115 KVBUS 182 (FAILURE OF NON- P5 N"“'RRZ‘I’:y”dE"' 82 104 98 63 69 78 79 P 127 105 66 79 Install Redundant Relay
Konocti - Eagle Rock 60kV :g'giﬁé':ﬁ;:'élsu BUS 115kV 1 & 2 SECTION D(FAILURE OF NON- P5 N°"'RRif:y"da"' NConv NConv 99 66 NConv 66 81 50 109 NConv 72 81 Install Redundant Relay
Konocti - Eagle Rock 60KV :Zﬁsé;&b?#gg&g)s 15KV1 &2 SECTION EFFFAILURE OF P5 N”"’;:f:y”da"' NConv NConv 9 63 NConv 62 77 8 NConv NConv 69 77 Install Redundant Relay
Konocti - Eagle Rock 60kV P5-50(DC):A26:_Station P55 | Non-Redundant Rele| <100 <100 <100 <100 <100 <100 <100 <100 109 <100 <100 <100 Continue to monior
Konocti - Eagle Rock 60KV P5-5a:A2:3;_CLOVERDALE 115 KV(FAILURE OF NON-REDUNDENT REL|__P5-5__|Non-Redundant Rele| <100 <100 <100 <100 <100 <100 <100 <100 109 <100 <100 <100 Continue fo monitor
Konocti - Eagle Rock 60kV fa?ﬁiﬁﬁgtﬁ)&g‘ti;gg&ggﬂ;wé:sugpﬁgﬁs [? :‘80] P6 N-1-1 120 118 141 <100 <100 <100 <100 <100 N/A 119 <100 <100 ::/:::;’:11:::: Clear Lake 60 kV System
Konact - Eagle Rack 60KV P7-1:A2:23:_EAGLE ROCK -REDBUD & CORTINA-MENDOCINO #1 . et o o 108 o o n 2 " 0 o 00 00 Review Project: Clear Lake 60 kV System
LINES Reinforcement
Konocti - Eagle Rock 60kV P7-1:A2:4_MENDOCINO-REDBUD & CORTINA-MENDOCINO#1LINES | P7-1__|DTCL <100 <100 <100 <100 <100 <100 <100 <100 113 <100 <100 <100 Continue to monior
Konocti - Eagle Rock 60KV P7-1:A2:14_MENDOCINO-UKIAH & UKIAH-HOPLAND-CLOVERDALE LIN|__ P7-1__[DTCL <100 <100 <100 <100 <100 <100 <100 <100 102 <100 <100 <100 Continue fo monitor
Konocti - Eagle Rock 60kV EAGLE ROCK-CORTINA & EAGLE ROCK-REDBUD LINES (2) | P7-1__|DTCL <100 <100 <100 <100 <100 <100 <100 <100 101 <100 <100 <100 Continue to monior
Lakevill - Ignacio #2 230KV :_LAKEVILLE-IGNACIO #1 & IGNACIO-SOBRANTE LINES P7-1__[oTCL <100 <100 <100 <100 <100 <100 <100 <100 118 <100 <100 <100 Contine fo monitor
LAKEVILLE #2 60KV FULTON-GEYSR16-GEYSR12-GEYSR14 230KV [0] P12 |NA <100 <100 <100 <100 <100 <100 <100 <100 107 <100 <100 <100 Continue to monior
LAKEVILLE #2 60KV GEYSERS #12-FULTON 230KV [4750] (CR1T3_18-FULTON) | _ P21 |Line Section wio Fau[<100 <100 <100 <100 <100 <100 <100 <100 107 <100 <100 <100 Contine fo monitor
LAKEVILLE #2 60KV GEYSR12- 1D 230KV & FULTON-GEYSR16-GEYSR12-GEYSH___P2:3__|Non-Bus-Tie Breake <100 <100 <100 <100 <100 <100 <100 <100 107 <100 <100 <100 Continue to monior
LAKEVILLE #2 60KV GEYSR14 - 1D 230KV & FULTON-GEYSRI6-GEYSR12-GEYSI| __P2-3__|Non-Bus-Tie Breake <100 <100 <100 <100 <100 <100 <100 <100 107 <100 <100 <100 Continue fo monitor
LAKEVILLE #2 60KV FULTON 115KV - SECTION 2F & 1F P24 |BusTie-Breaker _|<100 <100 <100 <100 <100 <100 <100 <100 367 <100 <100 <100 Continue to monior
LAKEVILLE #2 60KV P2-4A2:11:_LAKEVLLE 115KV - SECTION 1D & 2D P2-4__|Bus Tie-Breaker _|<100 <100 <100 <100 <100 <100 <100 <100 113 <100 <100 <100 Continue fo monitor
LAKEVILLE #2 60KV P5-5a:A2:10;_FULTON BUS 115KV 1 & 2 SECTION E/F(FAILURE OF NO| P55 | Non-Redundant Rele| <100 <100 <100 <100 <100 <100 <100 <100 NConv___[<100 <100 <100 Continue to monior
LAKEVILLE #2 60KV P5-50(DC):A22._Station P55__|Non-Redundant Reld|<100 <100 <100 <100 <100 <100 <100 <100 NConv___|<100 <100 <100 Contine fo monitor
LAKEVILLE #2 60KV P5-5a:A2:9;_ FULTON BUS 115 kV 18 2 SECTION D(FAILURE OF NON-F| P55 | Non-Redundant Rele| <100 <100 <100 <100 <100 <100 <100 <100 359 <100 <100 <100 Continue to monior
LAKEVILLE #2 60KV FULTON 230 KV BAAH BUS #1 (FAILURE OF NON-REDUND| _ P5-5__|Non-Redundant Relg <100 <100 <100 <100 <100 <100 <100 <100 278 <100 <100 <100 Continue fo monitor
LAKEVILLE #2 60KV ULTON 230 KV BAAH BUS #2 (FAILURE OF NON-REDUND| _ P5-5 | Non-Redundant Relg[ <100 <100 <100 <100 <100 <100 <100 <100 126 <100 <100 <100 Continue to monior
LAKEVILLE #2 60KV P7-1:A2:21-_FULTON - HOPLAND 60 KV & GEYSER 12- FULTON& GEY{ __P7-1__[DTCL <100 <100 <100 <100 <100 <100 <100 <100 119 <100 <100 <100 Continue fo monitor
LAKEVILLE #2 60KV P7-1:A2:17:_GEYSER 12- FULTON& GEYSER 17 - FULTON 230 KVLINE| _P7-1__|DTCL <100 <100 <100 <100 <100 <100 <100 <100 112 <100 <100 <100 Continue to monior
LAKEVILLE #2 60KV P7-1:A2:10;_FULTON-IGNACIO #1 & FULTON-LAKEVILLE LINES P7-1_[oTCL <100 <100 <100 <100 <100 <100 <100 <100 105 <100 <100 <100 Continue fo monitor
LAKEVILLE #2 60KV P7-1:A2:11;_GEYSERS #12-FULTON & GEYSERS #9-LAKEVILLELINES | P7-1__|DTCL <100 <100 <100 <100 <100 <100 <100 <100 104 <100 <100 <100 Continue to monior
LAKEVILLE #2 60KV P7-1:A2:2;_EAGLE ROCK-CORTINA & CORTINAMENDOCINO #1 LINES | P7-1__[DTCL <100 <100 <100 <100 <100 <100 <100 <100 100 <100 <100 <100 Continue fo monitor
LAKEVILLE #2 60 kV (Petaluma Jot 60 KV to Petd P1-2:A2:64;_LAKEVILLE-PETALUMA C 60KV [7350] P12 |NA <100 <100 <100 <100 <100 <100 <100 <100 116 <100 <100 <100 Continue to monior
LAKEVILLE #2 60 KV (Petaluma Jot 60 KV o Petd P1-2:A2:64;_LAKEVILLE-PETALUMA C BOKV [7350] Pl2_ [N <100 <100 <100 <100 <100 <100 <100 <100 116 <100 <100 <100 Continue fo monitor
LAKEVILLE #2 60 kV (Petaluma Jct 60 KV to et P2-4:A2:8:_FULTON 115KV - SECTION 2F & 1F P24 |BusTie-Breaker _|<100 <100 <100 <100 <100 <100 <100 <100 247 <100 <100 <100 Continue to monior
LAKEVILLE #2 60 kV (Pefaluma Jct 60 KV to Pelq P2-4:A2:8:_FULTON 115KV - SECTION 2F & 1F P2-4__|Bus Tie-Breaker _|<100 <100 <100 <100 <100 <100 <100 <100 241 <100 <100 <100 Continue fo monitor
LAKEVILLE #2 60 kV (Petaluma Jct 60 KV to et P2-4:A2:8:_FULTON 115KV - SECTION 2F & 1F P24 |BusTie-Breaker _|<100 <100 <100 <100 <100 <100 <100 <100 167 <100 <100 <100 Continue to monior
LAKEVILLE #2 60 kV (Petaluma Jet 0KV 10| 5c/ncy:pg: staion ps | MNomRedundant N/A N/A Neonv N/A N/A 102 N/A N/A N/A N/A N/A N/A |install edundent battery supply
Petaluma A) Battery Supply
;’:EEY:‘:LE'”Z BOKV (Petaluma Jot 60 kV to :g'giﬁé';ﬁ;tﬁ':fw KVBAAH BUS #1 (FAILURE OF NON- P5 N°"'RRif:y"da"' NConv NConv 122 NConv NConv 70 NConv NConv 187 NConv NConv NConv Install Redundant Relay
:Ae:(améf'“ BOKY (Petaluma Jot 60 K to :@'SECZD:E;TFEEK\Z BUS 115 V1 & 2 SECTION D(FAILURE OF NON- P5 N"“’;:f:y”da"' NConv NConv 225 NConv NConv 155 NConv NConv 242 NConv NConv NConv Install Redundant Relay
LAKEVILLE #2 60 kV (Petaluma Jct 60 kVto | P5-5a:A210:_ FULTON BUS 115 KV 1 & 2 SECTION E/F(FAILURE OF Non-Redundant
Petaura ) ( NON.REDUNDENT RELAY) ( P5 Rolay 5 5 156 2 2 104 2 1 NConv 5 4 2 Install Redundant Relay
LAKEVILLE 230/60 kV Bank # 3 P1-3:A26_LAKEVILE 230/60KV T8 5 P13 [N <100 <100 <100 <100 <100 <100 <100 <100 107 <100 <100 <100 Continue fo monitor
LAKEVILLE 230/60 kV Bank # 3 P2-2:A2:14_LAKEVILE 230KV SECTION 1D P22 |Bus <100 <100 <100 <100 <100 <100 <100 <100 109 <100 <100 <100 Continue to monior
LAKEVILLE 230/60 kV Bank # 3 P2-4A2:2;_LAKEVILE 230KV - SECTION 1E 8 1D P2-4__|Bus Tie-Breaker _|<100 <100 <100 <100 <100 <100 <100 <100 112 <100 <100 <100 Contine fo monitor
LAKEVILLE 230/60 kV Bank# 3 P24 |BusTie-Breaker _|<100 <100 <100 <100 <100 <100 <100 <100 109 <100 <100 <100 Continue to monitor
LAKEVILLE 230/60 kV Bank # 3 P2-4__|Bus Tie-Breaker _|<100 <100 <100 <100 <100 <100 <100 <100 104 <100 <100 <100 Continue fo monitor
LAKEVILLE 230/60 kV Bank # 3 P5-5a:A2:10;_FULTON BUS 115KV 1 & 2 SECTION E/F(FAILURE OF NO| P55 | Non-Redundant Rele| <100 <100 <100 <100 <100 <100 <100 <100 NConv___[<100 <100 <100 Continue to monior
LAKEVILLE 230/60 kV Bank # 3 P5-5a:A2 14;_ LAKEVILLE 230 kV BUS 182 SECTION E(FAILURE OF NON __P5-5__|Non-Redundant Rele| <100 <100 <100 <100 <100 <100 <100 <100 111 <100 <100 <100 Contine fo monitor
LAKEVILLE 230/60 kV Bank# 3 P5-5a:A2:9;_ FULTON BUS 115 kV 18 2 SECTION D(FAILURE OF NON-F| P55 | Non-Redundant Rele| <100 <100 <100 <100 <100 <100 <100 <100 102 <100 <100 <100 Continue to monior
Mendocino - Philo Jct - Hopland 60 -4:A2:5_MENDOCNO 115KV - SECTION 1D & 2D P2-4__|Bus-Tie-Breaker _|<100 <100 <100 <100 <100 <100 <100 <100 151 <100 <100 <100 Continue fo monitor
Mendocino - Philo Jct - Hopland 60 52:A2:12:_ MENDOCINO 115 KV BUS 182 (FALURE OF NON-REDUN| _ P5-5 _|Non-Redundant Relg[ <100 <100 <100 <100 <100 <100 <100 <100 152 <100 <100 <100 Continue to montor
Mendocino - Philo Jct - Hopland 60 1A2:23._EAGLE ROCK -REDBUD & CORTINAMENDOCINO #1 LINES|__P7-1__[DTCL <100 <100 <100 <100 <100 <100 <100 <100 107 <100 <100 <100 Continue fo monitor
mﬁ::;’;&\zg‘:;zw?:‘ﬁx :S Teoky) :zﬁj:ggj@ggggjﬁ 115KV 1 &2 SECTION EIF(FAILURE OF P5 N°"'RRif:y"da"' NConv NConv 73 35 NConv 24 52 0 N/A NConv 3 52 Install Redundant Relay
Mendocino - Pio - Hopland 60 MENDOCINO-UKIAH 115KV [2420] MOAS OPENED ON
KV(Mendorino Sub 60KV 6 UKIAH JT s0ky) |'VENDOCNO_CALPELLA & GEYSERS #3.CLOVERDALE 115KV [1650) P6 N-1-1 104 124 146 <100 <100 <100 <100 <100 N/A 125 <100 <100 Operating solution
MOAS OPENED ON AIDLINJCT_AIDLINGYSR
Mendocino -Clearlake 60 kV (Mendocino Sub 60 | P1-2:A2:54;_KONOCTI-EAGLE ROCK 60KV [6861] P12 |NA <100 <100 <100 <100 <100 <100 <100 <100 115 <100 <100 <100 Continue to montor
Mendocino -Clearlake 60 kV (Mendocino Sub 60 | P1-3:A2:25:_EGLE RCK 11560KV TB 1 P13 [N <100 <100 <100 <100 <100 <100 <100 <100 115 <100 <100 <100 Continue fo monitor
Mendocino -Clearlake 60 kV (Mendocino Sub 60 | P2-2:A2:21:_EGLE RCK 115KV SECTION MA P22 |Bus <100 <100 <100 <100 <100 <100 <100 <100 NConv___[<100 <100 <100 Continue to monior
Mendocino -Clearlake 60 kV (Mendocino Sub 60 | P2-2:A2:21:_EGLE RCK 115KV SECTION MA P22 |Bus <100 <100 <100 <100 <100 <100 <100 <100 NConv___[<100 <100 <100 Continue fo monitor
Mendocino -Cleariake 60 kV (Mendocino Sub 80 | £ & oA 115KV & EGLE RCK-HOMSTKTP-CORTINA LINE P23 Non-Bus Tie <100 <100 NConv <100 <100 <100 <100 <100 N/A <100 <100 <100 Continue to monitor
KV to Upper Lake Sub 60 Kv) Breaker Fault
Mendocino -Clearlake 60 kV (Mendocino Sub 60 | P2-3:A2:26;_EGLE RCK - MA 115KV & EGLE RCK-FULTON-SILVERDOLI] __P2-3__|Non-Bus-Tie Breake]| <100 <100 <100 <100 <100 <100 <100 <100 Neonv__|<100 <100 <100 Contine fo monitor
Mendocino -Clearlake 60 kV (Mendocino Sub 60 | P2-3:A2:27:_EGLE RCK - MA 115KV & EAGLE ROCK-REDBUD LINE P2-3__|Non-Bus-Tie Breake|<100 <100 <100 <100 <100 <100 <100 <100 NConv___[<100 <100 <100 Continue to monior
Mendocino -Clearlake 60 kV (Mendocino Sub 60 | P2-3:A2:28:_EGLE RCK - MA 115KV & EGLE RCK-HOMSTKTP-CORTINA| __P2-3__|Non-Bus-Tie Breake]| <100 <100 <100 <100 <100 <100 <100 <100 NConv___|<100 <100 <100 Contine fo monitor
Mendocino -Clearlake 60 kV (Mendocino Sub 60 | P2-3:A2:26;_EGLE RCK - MA 115KV & EGLE RCK-FULTON-SILVERDOLI]___P2-3 | Non-Bus-Tie Breake| <100 <100 <100 <100 <100 <100 <100 <100 NConv___[<100 <100 <100 Continue to monior
Mendocino -Clearlake 60 kV (Mendocino Sub 60 | P2-3:A2:27:_EGLE RCK - MA 115KV & EAGLE ROCK-REDBUD LINE P2-3__|Non-Bus-Tie Breake]|<100 <100 <100 <100 <100 <100 <100 <100 NConv___[<100 <100 <100 Continue fo monitor
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2022-2023 ISO Reliability Assessment - Study Results

Study Area:
Thermal Overloads

PG&E North Coast & North Bay

Page 6

&> California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

i i Category ) 2024 SP Hea ' ial Mitoati
Overloaded Faciity Contingency (Alland Worst P6) Category Description | 2024 Summer Peak | 2027 Summer Peak | 2032 Summer Peak | 2024 Winter Peak | 2027 Winter Peak | 2032 Winter Peak | 202* ﬁzgzg Off- | 2027 ff;g:g Off ssate | D% f;;f:‘ CEC | Renewable & M{n 2024 OP Sensitivity Project & Potential Miigation Soluons
Gas Gen
Mendocino -Clearlake 60 KV (Mendocino Sub 60 |P2-3:A2:28:_EGLE RCK - MA 115KV & EGLE RCK-HOMSTKTP-CORTINA | __P2-3__|Non-Bus-Tie Breake <100 <100 <100 <100 <100 <100 <100 <100 NConv___|<100 <100 <100 Continue to monior
Wendocino -Clearlake 60 KV (Mendocino Sub 60 |P5-5a:A2:8:_EAGLE ROCK 115KV(FAILURE OF NON-REDUNDENT RELA| _ P5-5__|Non-Redundant Relg| <100 <100 <100 <100 <100 <100 <100 <100 NConv__|<100 <100 <100 Confinue to monitor
Mendocino -Clearlake 60 KV (Mendocino Sub 60 |P5-6c(DC):A2:8._Station P55 |Non-Redundant Relg[<100 <100 <100 <100 <100 <100 <100 <100 NConv___[<100 <100 <100 Continue to monior
Wendocino -Clearlake 60 KV (Mendocino Sub 60 |P5-5a:A2:8:_EAGLE ROCK 115KV(FAILURE OF NON-REDUNDENT RELA| _ P5-5__|Non-Redundant Relg| <100 <100 <100 <100 <100 <100 <100 <100 NConv___|<100 <100 <100 Confinue to monitor
Mendocino -Clearlake 60 KV (Mendocino Sub 60 |P5-6c(DC):A2:8._Station P55 |Non-Redundant Relg[<100 <100 <100 <100 <100 <100 <100 <100 NConv___|<100 <100 <100 Continue to monior
Wendocino -Clearlake 60 kV (Mendocino Sub 60 |P5-5d:A2:T:_P5-5d: No BF Relay Eagle Rock 115KV CB 142 P55__|Non-Redundant Reld| <100 <100 <100 <100 <100 <100 <100 <100 113 <100 <100 <100 Confinue to monitor
Monte Rio- Fulton 60 KV(Moino Back Tie) ___|P1-2:A2:59._FULTON-MOLINO-COTATI 60KV [6910] MOAS OPENED ON| __ P1-2__|N-1 <100 <100 <100 <100 <100 <100 <100 <100 108 <100 <100 <100 Continue to monior
Wonte Rio- Fulton 60 KV(Molino Back Tie) __|P7-1:A2:12:_FULTON-SANTA ROSA #1 & FULTON-MOLINO-COTATILINE|__P7-1__|DTCL <100 <100 <100 <100 <100 <100 <100 <100 108 <100 <100 <100 Confinue to monitor
Monte Rio- Fulton 60 KV(Wohler Jct 60 Kv to Mor| P1-2:A2:59:_FULTON-MOLINO-COTATI 60KV [6910] MOAS OPENED ON| __ P1-2__|N-1 <100 <100 <100 <100 <100 <100 <100 <100 110 <100 <100 <100 Continue to monior
Monte Rio- Fulton 60 KV(Wohler Jct 60 K to Mor| P1-2:A2:59:_FULTON-MOLINO-COTATI 60KV [6910] MOAS OPENEDON| _ P1-2__|N-1 <100 <100 <100 <100 <100 <100 <100 <100 109 <100 <100 <100 Confinue to monitor
Monte Rio- Fulton 60 KV(Wohler Jct 60 K to Mor| P7-1:A2:12._FULTON-SANTA ROSA #1 8 FULTON-MOLINO-COTATILINE|__P7-1__[DTCL <100 <100 <100 <100 <100 <100 <100 <100 110 <100 <100 <100 Continue to monior
Wonte Rio- Fulton 60 KV(Wohler Jct 60 Kv to Mor| P7-1:A2:12:_FULTON-SANTA ROSA #1 & FULTON-MOLINO-COTATILINE|__P7-1__|DTCL <100 <100 <100 <100 <100 <100 <100 <100 109 <100 <100 <100 Confinue to monitor
Sana Rosa- Corona 118 kv (Santa Rosa 118KV |5 4,457 FuLTON 115KV - SECTION 2D & 1D po4 | BusTieBreaker 17 125 162 7% 87 114 7 55 194 126 80 3 $PS, battery storage or line capacity increase
sub to Pennygrove Sub 115 kv) Fault
Santa Rosa- Corona 115 kv (Santa Rosa 115kv_|P5-5a:A2:1:_FULTON 230 KV BAAH BUS #1 (FAILURE OF NON- Non-Redundant
P e (kv' REUNOINT RELRY) ( P5 Ray 11 118 140 65 78 103 72 27 209 119 57 68 Install Redundant Relay
Sota ?,‘;:ygcr‘;g‘gu';?:‘; Sf"‘a Rosa 115KV |ps e ipCyA2:1: Station P5 ”é‘;’:‘g;“s“‘:‘:;:‘ 116 124 158 76 86 114 79 sa 29 125 79 80 Install redundent battery supply
::;“; i‘;iy;‘;’:’:g:s?:‘; Sf”‘a Rosa 115ky :Zﬁéﬁ;&b@i‘ggg&f 15KV1 &2 SECTION EFFFAILURE OF P5 N"“’;:f:y”da"' NConv NConv 158 76 NConv 114 80 55 NConv NConv 80 80 Install Redundant Relay
Santa Rosa- Corona 115 kv (Santa Rosa 115kv s|P5-6a:A2:9._ FULTON BUS 115 KV 1 & 2 SECTION D(FAILURE OF NON-F|__P5-5__|Non-Redundant Rele| <100 <100 <100 <100 <100 <100 <100 <100 125 <100 <100 <100 Continue to monior
Santa Rosa- Corona 115 kv (Santa Rosa 115kv s|P5-5a:A2:9:_FULTON BUS 115 KV 1 & 2 SECTION D(FAILURE OF NON-F|__P5-5__|Non-Redundant Relg| <100 <100 <100 <100 <100 <100 <100 <100 113 <100 <100 <100 Confinue to monitor
Santa Rosa- Corona 115 kv (Santa Rosa 115kv | FULTON-SANTA ROSA #2 115KV [1630] & FULTON-SANTA ROSA #1
sub to Pennygrove Sub 115 i‘/' 115KV [1620] [ ] P6 N-1-1 117 125 162 <100 <100 114 <100 <100 N/A 126 <100 <100 SPS, battery storage or line capacity increase
Santa Rosa- Corona 115 kv (Santa Rosa 115k |P7-1:A2:15: FULTON-SANTAROSA #1 & FULTON-SANTA ROSA #2 P7 DCTL 117 125 162 <100 86 114 <100 <100 192 126 <100 <100 SPS, battery storage or line capacity increase
sub to Pennygrove Sub 115 ky) LINES
Santa Rosa- Corona 115 kv (Santa Rosa 115kv s|P2-4:A2.7:_FULTON 115KV - SECTION 2D & 1D P2-4__|Bus-Tie-Breaker _|<100 <100 <100 <100 <100 <100 <100 <100 141 <100 <100 <100 Continue to monior
Santa Rosa- Corona 115 kv (Santa Rosa 115kv 5| P2-4:A2.7:_FULTON 115KV - SECTION 2D & 1D P2-4__|Bus-Tie-Breaker _|<100 <100 <100 <100 <100 <100 <100 <100 137 <100 <100 <100 Confinue to monitor
Santa Rosa- Corona 115 kv (Santa Rosa 115kv s|P5-6a:A2:10._FULTON BUS 115 KV 1& 2 SECTION E/F(FALURE OF NO|__ P5-5__|Non-Redundant Rel¢| <100 <100 <100 <100 <100 <100 <100 <100 NConv___[<100 <100 <100 Continue to monior
Santa Rosa- Corona 115 kv (Santa Rosa 115kv s|P5-5a:A2:10:_ FULTON BUS 115 KV 1& 2 SECTION E/F(FALURE OF NO|_ P5-5__|Non-Redundant Relg| <100 <100 <100 <100 <100 <100 <100 <100 NConv___|<100 <100 <100 Confinue to monitor
Santa Rosa- Corona 115 kv (Santa Rosa 115kv s|P5-6c(DC):A2:1:_Station P55 |Non-Redundant Relg[<100 <100 <100 <100 <100 <100 <100 <100 167 <100 <100 <100 Continue to monior
Santa Rosa- Corona 115 kv (Santa Rosa 115kv s|P5-66(DC):A2:1:_Station P55__|Non-Redundant Reld|<100 <100 <100 <100 <100 <100 <100 <100 163 <100 <100 <100 Confinue to monitor
Santa Rosa- Corona 115 kv (Santa Rosa 115kv | _FULTON 230 KV BAAH BUS #1 (FAILURE OF NON-REDUND| __ P5:5__|Non-Redundant Relg[<100 <100 <100 <100 <100 <100 <100 <100 145 <100 <100 <100 Continue to monior
Santa Rosa- Corona 115 kv (Santa Rosa 115kv | FULTON 230 KV BAAH BUS #1 (FAILURE OF NON-REDUND| _ P55__|Non-Redundant Relz| <100 <100 <100 <100 <100 <100 <100 <100 1a1 <100 <100 <100 Confinue to monitor
Santa Rosa- Corona 115 kv (Santa Rosa 116kv s|P7-1:A2:15:_FULTON-SANTA ROSA #1 8 FULTON-SANTAROSA#2LINE|___P7-1__[DTCL <100 <100 <100 <100 <100 <100 <100 <100 139 <100 <100 <100 Continue to monior
Santa Rosa- Corona 115 kv (Santa Rosa 115kv s|P7-1:A2:16:_FULTON-SANTA ROSA #1 & FULTON-SANTAROSA#2LINE|___P7-1__|DTCL <100 <100 <100 <100 <100 <100 <100 <100 135 <100 <100 <100 Confinue to monitor
Sonoma - Publo 115 KV P5-5a:A2:1:_FULTON 230 KV BAAH BUS #1 (FAILURE OF NON-REDUND| __P55__|Non-Redundant Relz| <100 <100 <100 <100 <100 <100 <100 <100 131 <100 <100 <100 Continue to monior
Tulucay - Napa #2 60 KV (Tulucay 60 kV to Base case PO Base Case 124 78 89 53 51 60 81 41 100 78 99 82 Operating solution
Basalt 60 kV)
Tulucay - Napa #2 60 KV (Tulucay 60KV 1o |P1-2:A266_TULUCAY-NAPA #1 60KV [8180] MOAS OPENED ON Review project: Tulucay - Napa #2 60 kV Capacity
Basalt ‘éo kV)p ( Y TULCY JT_CRD-JCT [ ] P1 N-1 133 97 111 62 63 74 <100 50 N/A 97 105 88 Increase
Tulucay - Napa #2 60 KV (Tulucay 60KV 1o | P1-2:A6:22:_TULUCAY-NAPA #1 60KV [8180] MOAS OPENED ON Review project: Tulucay - Napa #2 60 kV Capacity
asa 60 k\/)p (Toeay TULCAY1_TULCY JT e i s 36 * s o & * & ot /A 8 108 o Increase
Tulucay - Napa #2 60 KV (Tulucay 60KV 1o |P1-2:A6:24_TULUCAY-NAPA #1 60KV [8180] MOAS OPENED ON Review project: Tulucay - Napa #2 60 kV Capacity
Basalt ‘go kv)p ( Y TULCY JT_CRD-CT [ I P1 N-1 133 97 111 62 63 74 87 50 N/A 97 105 88 Increase
Tulucay - Napa #2 60 KV (Tulucay 60KV 1o | P1-2:A2:66:_TULUCAY-NAPA #1 60KV [8180] MOAS OPENED ON Review project: Tulucay - Napa #2 60 kV Capacity
asa 60 k\/)p (Toeay TULCAY1_TULCY JT e i s 136 * s o & * & ot /A 8 108 o Increase
Tulucay - Napa #2 60 KV (Tulucay 60 KV to Basal|P1-2:A267_TULUCAY-NAPA #1 60KV [6180] MOAS OPENED ONTULCH| P12 [Nt <100 <100 <100 <100 <100 <100 <100 <100 128 <100 <100 <100 Continue to monior
Tulucay - Napa #2 60 KV (Tulucay 60 KV to Basal| P1-2:A6:23:_TULUCAY-NAPA #1 60KV [6180] MOAS OPENED ONTULCH P12 |N-1 <100 <100 <100 <100 <100 <100 <100 <100 128 <100 <100 <100 Confinue to monitor
Tulucay - Napa #2 60 KV (Tulucay 60 KV to Basal|P1-2:A269._TULUCAY-NAPA #1 60KV [6180] MOAS OPENED ONTULCY P12 [Nt <100 <100 <100 <100 <100 <100 <100 <100 126 <100 <100 <100 Continue to monior
Tulucay - Napa #2 60 KV (Tulucay 60 KV to Basal| P1-2:A6:25._TULUCAY-NAPA #1 60KV [6180] MOAS OPENED ONTULCY P12 |N-1 <100 <100 <100 <100 <100 <100 <100 <100 126 <100 <100 <100 Confinue to monitor
Tulucay - Napa #2 60 KV (Tulucay 60 KV to Basal P1-2:A6:1:_TULUCAY-VACA 230KV [5800] P12 [N <100 <100 <100 <100 <100 <100 <100 <100 104 <100 <100 <100 Continue to monior
Tulucay - Napa #2 60 KV (Tulucay 60 KV to Basal|P1-2/A267:_TULUCAY-NAPA #1 60KV [6180] MOAS OPENED ONTULCH P12 |N-1 <100 <100 <100 <100 <100 <100 <100 <100 103 <100 <100 <100 Confinue to monitor
Tulucay - Napa #2 60 KV (Tulucay 60 KV to Basal|P1-2:A6:23_TULUCAY-NAPA #1 60KV [6180] MOAS OPENED ONTULCH| P12 [Nt <100 <100 <100 <100 <100 <100 <100 <100 103 <100 <100 <100 Continue to monior
Tulucay - Napa #2 60 KV (Tulucay 60 KV to Basal| P1-2:A2:69:_TULUCAY-NAPA #1 60KV [6180] MOAS OPENED ONTULCY P12 |N-1 <100 <100 <100 <100 <100 <100 <100 <100 100 <100 <100 <100 Confinue to monitor
Tulucay - Napa #2 60 KV (Tulucay 60 KV to Basal|P1-2:A6:25._TULUCAY-NAPA #1 60KV [6180] MOAS OPENED ONTULCY P12 [Nt <100 <100 <100 <100 <100 <100 <100 <100 100 <100 <100 <100 Continue to monior
Tulucay - Napa #2 60 KV (Tulucay 60 KV to Basal| P2-1:A6:1:_TULUCAY-VACA 230KV [5800] (TULUCAY-TLCYVACARCTR) | _ P2-1__|Line Section wio Fay|<100 <100 <100 <100 <100 <100 <100 <100 104 <100 <100 <100 Confinue to monitor
Tulucay - Napa #2 60 KV (Tulucay 60 KV to Basal|P2-2:A2:12:_LAKEVILE 230KV SECTION 2E P22 |Bus <100 <100 <100 <100 <100 <100 <100 <100 104 <100 <100 <100 Continue to monior
Tulucay - Napa #2 60 KV (Tulucay 60 KV to Basal] :_LAKEVILE - 2E 230KV & FULTON-LAKEVILLE LINE P2-3__|Non-BusTie Breake]|<100 <100 <100 <100 <100 <100 <100 <100 104 <100 <100 <100 Confinue to montor
Tulucay - Napa #2 60 KV (Tulucay 60 KV to Basal| P2-3:A2:15:_LAKEVILE - 2E 230KV & GEYSR18-LAKEVILE-GEYSR20-GEY| P23 _|Non-Bus-Tie Breake| <100 <100 <100 <100 <100 <100 <100 <100 104 <100 <100 <100 Continue to monior
Tulucay - Napa #2 60 KV (Tulucay 60 KV to Basal|P2-4:A2:1:_LAKEVILE 230KV - SECTION 1E & 2E P2-4__|Bus-Tie-Breaker _|<100 <100 <100 <100 <100 <100 <100 <100 107 <100 <100 <100 Confinue to montor
Tulucay - Napa #2 60 KV (Tulucay 60KV o |P1-1:A2:12:_GEYSER17 13.80KV GEN UNIT 1 & P1-2:A267:_TULUCAY- Review project: Tulucay - Napa #2 60 kV Capacity
Bassn 0 kV)p (Tueey NAPA #1 60KV [8180] MOAS OPENED ON TULCAY1_TULCY JT P G-1/N-1 <100 <100 14 <100 <100 <100 <100 <100 N/A <100 <100 <100 Increase
Tulucay - Napa #2 60 KV (Tulucay 60KV o |P1-1:A2:14:_GEYSER20 13.80KV GEN UNIT 1 & P1-2:A2:66:_TULUCAY-
Basat ‘go kv)p (Tulucay NAPA #1 63KV (3180] MOAS OPENED ON TULCAYA. TULGY JT P3 G-1/N-1 136 <100 <100 <100 <100 <100 <100 <100 N/A <100 <100 <100 Project: Tulucay - Napa #2 60 KV Capacity Increase
Tulucay - Napa #2 60 KV (Tulucay 60 KV to Basal| P5-5a:A2:1:_FULTON 230 KV BAAH BUS #1 (FAILURE OF NON-REDUND| P55 | Non-Redundant Relz| <100 <100 <100 <100 <100 <100 <100 <100 109 <100 <100 <100 Continue to monior
Tulucay - Napa #2 60 KV (Tulucay 60 KV to Basal P5-5a:A2:14:_ LAKEVILLE 230 kV BUS 12 SECTION E(FAILURE OF NON __P55__|Non-Redundant Relz| <100 <100 <100 <100 <100 <100 <100 <100 107 <100 <100 <100 Confinue to monitor
Tulucay - Napa #2 60 KV (Tulucay 60 KV to Basal| P5-50(DC):A2:1:_Station P55 |Non-Redundant Relg[<100 <100 <100 <100 <100 <100 <100 <100 107 <100 <100 <100 Continue to monior
Tulucay - Napa #2 60 KV (Tulucay 60 KV to Basal P5-5a:A2:2_FULTON 230 KV BAAH BUS #2 (FAILURE OF NON-REDUND| _ P55 __|Non-Redundant Relz| <100 <100 <100 <100 <100 <100 <100 <100 104 <100 <100 <100 Confinue to monitor
Tulucay - Napa #2 60 KV (Tulucay 60 KV to Basal| P7-1:A2:11_GEYSERS #12-FULTON 8 GEYSERS #9-LAKEVILLELINES | P7-1__|DTCL <100 <100 <100 <100 <100 <100 <100 <100 109 <100 <100 <100 Continue to monior
Tulucay - Napa #2 60 KV (Tulucay 60 KV to Basal| P7-1:A6:20:_VACA- LAKEVILLE #1 & TULUCAY - VACA 230 KV LINE P7-1__[oTCL <100 <100 <100 <100 <100 <100 <100 <100 107 <100 <100 <100 Confinue to monitor
Tulucay - Napa #2 60 KV (Tulucay 60 KV to Basal| P7-1:A6:10:_LAKEVILLE-SOBRANTE #2 & IGNACIO-SOBRANTE 230KV L] _ P7-1__|DTCL <100 <100 <100 <100 <100 <100 <100 <100 106 <100 <100 <100 Continue to monior
Tulucay - Napa #2 60 KV (Tulucay 60 KV to Basal| P7-1:A221:_FULTON - HOPLAND 60 KV & GEYSER 12- FULTON& GEY{ __P7-1__|DTCL <100 <100 <100 <100 <100 <100 <100 <100 106 <100 <100 <100 Confinue to monitor
Tulucay - Napa #2 60 KV (Tulucay 60 KV to Basal| P7-1:A6:17:_IGNACIO-SOBRANTE 230KV & LAKEVILLE-SOBRANTE #22] __P7-1__|DTCL <100 <100 <100 <100 <100 <100 <100 <100 106 <100 <100 <100 Continue to monior
Tulucay - Vaca 230 kV. P2-4:A2:3:_LAKEVILE 230KV - SECTION 2E & 2D P24 Bus-Tie-Breaker__|<100 <100 <100 <100 <100 <100 <100 <100 117 <100 <100 <100 Confinue to monitor
Tulucay - Vaca 230 kV. P2-4:A2:1:_LAKEVILE 230KV - SECTION 1E & 2E P24 Bus-Tie-Breaker _|<100 <100 <100 <100 <100 <100 <100 <100 123 <100 <100 <100 Continue to monitor
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2022-2023 ISO Reliability Assessment - Study
Study Area:
Thermal Overloads

Results
PG&E North Coast & North Bay

Page 7

&> California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

. . Category 2024 SP Heavy . e
Overloaded Facilit Contingency (All and Worst P§ Categor b i o 2 Project & Potential Mitigation Solutions
y gency ) 9ory Description | 2024 Summer Peak | 2027 Summer Peak | 2032 Summer Peak | 2024 Winter Peak | 2027 Winter Peak | 2032 Winter Peak | 224 ﬁzgtg Off- | 2027 ff;g:g O P f;;f:‘ CEC | Renewable & Min | 2024 OP Sensitity ! o
Gas Gen
P5-5a0A2:14:_ LAKEVILLE 230 kV BUS 182 SECTION E(FAILURE OF Non-Redundant Project: Vaca Dixon-Lakeville 230 kV corroidor
- 103 109 98 100 100 100 100 100 123 112 95 107
Tulucay - Vaca 230 kV/ NON-REDUNDENT RELAY) P5 Relay < < < < < series compensation
VACA-LAKEVILLE #1 230KV [5840] & GEYSR18-LAKEVILE-GEYSR20- Project: Vaca Dixon-Lakeville 230 kv corroidor
Tulucay - Vaca 230 KV CEv8R1S 230KV 0] MOAS OLENED O 19T 5 SANTHEE P6 N1 102 <100 <100 <100 <100 <100 <100 <100 N/A <100 <100 <100 o
Tulucay - Vaca 230 kV P7-1:A2:11_GEYSERS #12-FULTON & GEYSERS #9-LAKEVILLE LINES |P7-1 bTCL <100 <100 <100 <100 <100 <100 <100 <100 i <100 <100 <100 Continue to monior
Tulucay - Vaca 230 kV P7-1:A6:10:_LAKEVILLE-SOBRANTE #2 8 IGNACIO-SOBRANTE 230KV L [P7-1 bTCL <100 <100 <100 <100 <100 <100 <100 <100 110 <100 <100 <100 Coninue to monitor
Tulucay - Vaca 230 kV P7-1:A6:17:_IGNACIO-SOBRANTE 230KV & LAKEVILLE-SOBRANTE #22] _P7-1_|DTCL <100 <100 <100 <100 <100 <100 <100 <100 106 <100 <100 <100 Continue to monitor
Ukiah-Hopland-Cloverdale 115 kV (Ukiah sub 11| P7-1:A2:23:_EAGLE ROCK -REDBUD & CORTINAMENDOCINO #1 LINES|___P7-1__|DTCL <100 <100 <100 <100 <100 <100 <100 <100 128 <100 <100 <100 Coninue to monitor
Ukiah-Hopland-Cloverdale 115 kV (Ukiah sub 11| P7-1:A2:23:_EAGLE ROCK -REDBUD & CORTINAMENDOCINO #1 LINES|__P7-1__|DTOL <100 <100 <100 <100 <100 <100 <100 <100 102 <100 <100 <100 Continue to monitor
. GEYSR18-LAKEVILE-GEYSR20-GEYSR13 230KV [O] MOAS OPENED ON| e n 100 106 100 100 100 100 100 100 WA 108 100 100 Project: Vaca Dixon-Lakeville 230 kV corroidor
VacarLakevile #1 230KV G13TT1_8_SANTAFE & TULUCAY-VACA 230KV [5800] N1 < < < < < < < / < < series compensation
aco-Vacarle-samesonNorh Tower MKV |y 4616 NRTH TWR 115KV SECTION 1€ P22 Bus 109 108 56 82 88 33 119 106 N/A 112 152 154 Project: North Tower 115KV Looping project
\L/‘anf'va"a"“‘eda'"e”"“""" Tower 15KV | o, 5:A6:18:_NRTH TWR 115KV SECTION 1G P22 Bus 109 108 56 82 88 33 119 106 N/A 12 152 154 Project: North Tower 115kV Looping project
\L/‘:Za-vacawHe-Jameson-Nonh Tower 115KV 15, 4, A6:5:_NRTH TWR 115KV - SECTION 1E & 1F P24 Bus T:a S‘r‘eaker 109 108 56 82 88 33 119 106 N/A 112 152 154 Project: North Tower 115kV Looping project
\L/‘anf'va"a"“‘eda'"e”"“""" Tower 115KV |55 4:A6:6:_NRTH TWR 115KV - SECTION 1F & 16 P24 | Bus Tfa ‘jrake' 109 108 56 82 88 33 119 106 N/A 12 152 154 Project: North Tower 115kV Looping project
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2022-2023 1SO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay
i e 3 . .
High/Low Voltages ‘\“1 California ISO
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
" " o 2024 2027 2032 N 20245p . N S .
Substation Contingency (All and Worst P6) Category | Category Description . R 3 2027 SP High Heavy 2024 OP Project & Potential Mitigation Solutions
High/Low Voltage Summer | Summer | Summer Spring Off-| Spring Off-| 2035 ATE L
CEC Forecast | Renewable & |  Sensitivity
Peak Peak Peak .
Min Gas Gen
MENDOCNO 115 kV Basecase PO Base Case High <1.05 <1.05 <1.05 <1.05 Sy“jn; adjustments or voltage support if
neede
. System adjustments or voltage support if
CALPELLA 115 kv Basecase PO Base Case High <1.05 <1.05 <1.05 <1.05 needed
HPLND JT 115 kv Basecase PO Base Case High <1.05 <1.05 <1.05 <1.05 <1.05 Sy“jn; adjustments or voltage support if
neede
. System adjustments or voltage support if
LUCERNE 115 kv Basecase PO Base Case High <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 needed
INDIN VL 115 kV Basecase PO Base Case High <1.05 <1.05 <1.05 <1.05 <1.05 Sy“jn; adjustments or voltage support if
neede
. System adjustments or voltage support if
FRT BRGG 60 kV Basecase PO Base Case High <1.05 <1.05 <1.05 <1.05 needed
BIG RIVR 60 kV Basecase PO Base Case High <1.05 <1.05 <1.05 <1.05 Sysfn;ad’““me"ts or voltage support if
neede
ELK 60 kV Basecase PO Base Case High <1.05 <105 | <105 <105 |SYstem adjustments or voltage support if
needed
PNT ARNA 60 kV Basecase PO Base Case High <1.05 <1.05 <1.05 <1.05 Sy“jn; adjustments or voltage support if
neede
GARCIA 60 kV Basecase PO Base Case High <1.05 <105 | <105 <1.05 :V:::j adjustments or voltage support if
MLNO JCT 60 kV Basecase PO Base Case High <1.05 <1.05 <1.05 <1.05 Sy“jn; adjustments or voltage support if
neede
CALISTGA 60 kV/ Basecase PO Base Case Low 0.82 0.79 0.90 0.89 0.90 >0.9 >0.9 >0.9 N/A 0.80 0.85 >0.9 Voltage support
P1-2:A2:32:_CORONA-LAKEVILLE 115KV . N
PENNGRVE 115 kV 14311) - P1 N-1 Low 0.97 0.97 0.90 1.00 0.99 0.93 1.05 1.04 0.86 0.97 0.99 1.04 Continue to monitor
P1-2:A2:32:_CORONA-LAKEVILLE 115KV
CORONA 115 kv [4311] - P1 N-1 Low 0.97 0.96 0.90 0.99 0.98 0.93 1.05 1.04 0.85 0.96 0.99 1.04 Continue to monitor
P1-2:A2:43:_LAYTONVILLE-WILLITS 60KV . N
LYTNVLLE 60 kv (8360] P1 N-1 Low 0.99 0.99 0.79 0.71 0.62 0.49 1.02 1.04 0.59 0.99 0.99 1.01 Continue to monitor
COVELO6 60 kV F;;Z;?Z:AS:_LAYTONWLLE_WILL'TS BOKY P1 N-1 Low 0.99 0.98 0.78 0.70 0.61 0.49 1.01 1.04 0.57 0.98 0.99 1.01 Continue to monitor
HARTLEY 60 kV P1-3:A2:25:_EGLE RCK 115/60KV TB 1 P1 N-1 Low 0.98 0.95 0.90 0.98 0.96 0.93 0.98 1.02 0.87 0.95 0.98 0.98 Continue to monitor
CLER LKE 60 kV [Pslé;z;’?2:54:_KONOCT|-EAGLE ROCK 60KV P1 N-1 Low 0.98 0.95 0.89 0.97 0.96 0.92 0.98 1.01 0.87 0.95 0.97 0.97 Continue to monitor
P1-2:A2:54:_KONOCTI-EAGLE ROCK 60KV . N
KONOCTI6 60 kV (6861] - P1 N-1 Low 0.96 0.95 0.88 0.95 0.94 0.90 0.95 1.02 0.84 0.96 0.94 0.95 Continue to monitor
LOWR LKE 60 kV [Pslé;z;’?2:54:_KONOCT|-EAGLE ROCK 60KV P1 N-1 Low 0.96 0.97 0.89 0.94 0.94 0.91 0.95 1.03 0.86 0.97 0.93 0.94 Continue to monitor
EGLE RCK 60 kV P1-3:A2:25:_EGLE RCK 115/60KV TB 1 P1 N-1 Low 0.96 0.96 0.88 0.95 0.94 0.90 0.95 1.02 0.84 0.96 0.94 0.95 Continue to monitor
GUALALA 60 kV P1-3:A2:2:_FULTON 230/115KV TB 9 P1 N-1 Low 1.00 0.99 0.88 1.00 0.99 0.92 1.01 1.05 0.81 0.99 1.03 1.01 Continue to monitor
P1-2:A2:35:_SONOMA-PUEBLO 115KV Review the power factor in near term base
PUEBLO 115 kv P1 N-1 Low 0.90 0.90 0.96 0.99 0.99 0.90 1.03 1.03 N/A 0.90 0.94 1.02 cases
HIGHWAY 115 kv :5:_IGNACIO 230/115KV TB 6 P1 N-1 Low 0.93 0.92 0.86 0.99 0.99 0.93 0.98 1.02 0.80 0.92 0.95 0.98 Continue to monitor
NTWR ALT 115 kV _IGNACIO 230/115KV TB 6 P1 N-1 Low 0.93 0.92 0.86 0.99 0.98 0.93 0.98 1.02 0.80 0.92 0.94 0.98 Continue to monitor
P1-1:A2:10:_GEYSER14 13.80KV GEN UNIT
CALISTGA 60 kv 1 - P1 N-1 Low 0.82 0.78 0.89 0.89 0.90 0.96 0.96 1.03 N/A 0.79 0.85 0.95 Voltage support
P2-4:A2:7:_FULTON 115KV - SECTION 2D . | .
MONROE1 115 kV & 1D - P2-4 Bus Tie Breaker Fault Low 0.86 0.85 0.76 0.93 0.92 0.83 0.96 0.98 0.72 0.85 0.90 0.96 Switch in the Fulton SVD (230 kV)
P2-4:A2:7:_FULTON 115KV - SECTION 2D
MONROE2 115 kV & 10 - P2-4 Bus Tie Breaker Fault Low 0.86 0.85 0.76 0.93 0.92 0.83 0.96 0.98 0.72 0.85 0.90 0.96 Operating solution
P2-4:A2:7:_FULTON 115KV - SECTION 2D . . .
SNTA RSA 115 kV & 1D - P2-4 Bus Tie Breaker Fault Low 0.86 0.85 0.77 0.93 0.92 0.83 0.96 0.98 0.72 0.85 0.90 0.96 Operating solution
P2-4:A2:7:_FULTON 115KV - SECTION 2D
STNY PTP 115 kv & 10 - P2-4 Bus Tie Breaker Fault Low 0.87 0.87 0.79 0.94 0.93 0.85 0.96 0.98 0.75 0.87 0.91 0.96 Operating solution
P2-4:A2:7:_FULTON 115KV - SECTION 2D . . .
STONY PT 115 kV & 1D - P2-4 Bus Tie Breaker Fault Low 0.87 0.87 0.79 0.94 0.93 0.85 0.96 0.98 0.75 0.86 0.91 0.96 Operating solution
P2-4:A2:7:_FULTON 115KV - SECTION 2D
BELLVUE 115 kV & 10 - P2-4 Bus Tie Breaker Fault Low 0.88 0.88 0.80 0.94 0.93 0.86 0.96 0.98 0.77 0.87 0.92 0.96 Operating solution
P2-4:A2:11:_LAKEVLLE 115KV - SECTION . . N
PENNGRVE 115 kV 10& 2D - P2-4 Bus Tie Breaker Fault Low 0.97 0.97 0.89 0.99 0.98 0.93 1.05 1.05 0.85 0.97 1.00 1.04 Continue to monitor
P2-4:A2:7:_FULTON 115KV - SECTION 2D
PENNGRVE 115 kv & 10 - P2-4 Bus Tie Breaker Fault Low 0.91 0.91 0.85 0.95 0.94 0.89 0.97 0.98 0.83 0.90 0.94 0.97 Continue to monitor
CORONA 115 kV P2-2:A2:36:_LAKEVLLE 115KV SECTION 1D P2-2 Bus Low 0.97 0.96 0.89 0.99 0.98 0.93 1.05 1.04 0.85 0.96 0.99 1.04 Continue to monitor
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2022-2023 1SO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay
High/Low Voltages &> California ISO
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
2024 2027 2032 2024 2027 2032 2024 2027 20245p
Substation Contingency (All and Worst P6 Categor Category Description i Project & Potential Mitigation Solutions
gency ( ) gory gory P High/Low Voltage Summer | Summer | Summer Winter Winter Winter [ Spring Off-{ Spring Off{ 2035 ATE 2027 SP High Heavy 202f1‘O‘P ) 8
CEC Forecast | Renewable & |  Sensitivity
Peak Peak Peak Peak Peak Peak Peak Peak .
Min Gas Gen

P2-4:A2:11:_LAKEVLLE 115KV - SECTION . . N
SONOMA 115 kV 10& 2D - P2-4 Bus Tie Breaker Fault Low 0.92 0.92 0.84 0.96 0.94 0.91 1.03 1.05 0.78 0.92 0.96 1.02 Continue to monitor
WILLITS 60 kV Fl’IZ;;:A;):S:_MENDOCNO 115KV - SECTION P2-4 Bus Tie Breaker Fault Low 0.98 0.93 0.88 0.99 0.98 0.90 1.02 1.03 0.57 0.93 1.00 0.99 Continue to monitor

P2-2:A2:16:_MENDOCNO 115KV SECTION . N
LYTNVLLE 60 kv 0 - P2-2 Bus Low 0.99 0.98 0.89 0.97 0.96 0.93 1.02 1.02 0.75 0.98 1.01 1.01 Continue to monitor
COVELO6 60 kV Zé’z:Azjlaj‘MENDOCNO 115KV SECTION P2-2 Bus Low 0.99 0.97 0.88 0.96 0.95 0.92 1.01 1.02 0.73 0.97 1.01 1.00 Continue to monitor
HARTLEY 60 kV P2-2:A2:21:_EGLE RCK 115KV SECTION MA P2-2 Bus Low 0.98 0.97 0.90 0.98 0.96 0.93 0.98 1.02 NConv 0.97 0.98 0.99 Continue to monitor
CLER LKE 60 kV P2-2:A2:21:_EGLE RCK 115KV SECTION MA P2-2 Bus Low 0.98 0.97 0.89 0.97 0.96 0.92 0.98 1.02 NConv 0.97 0.97 0.99 Continue to monitor
KONOCTI6 60 kV P2-2:A2:21:_EGLE RCK 115KV SECTION MA P2-2 Bus Low 0.96 0.97 0.88 0.95 0.94 0.91 0.95 1.02 NConv 0.97 0.95 0.96 Continue to monitor
LOWR LKE 60 kV P2-2:A2:21:_EGLE RCK 115KV SECTION MA P2-2 Bus Low 0.96 0.99 0.89 0.94 0.94 091 0.95 1.03 NConv 0.99 0.93 0.96 Continue to monitor
EGLE RCK 60 kV P2-2:A2:21:_EGLE RCK 115KV SECTION MA P2-2 Bus Low 0.96 0.97 0.88 0.95 0.94 0.91 0.95 1.02 NConv 0.97 0.95 0.96 Continue to monitor
GUALALA 60 kv P2-2:A2:36:_LAKEVLLE 115KV SECTION 1D P2-2 Bus Low 1.00 0.99 0.90 1.00 1.00 0.94 1.02 1.05 N/A 0.99 1.04 1.01 Continue to monitor

P2-4:A2:5:_MENDOCNO 115KV - SECTION . . N
WILLITSJ 60 kV 10& 2D - P2-4 Bus Tie Breaker Fault Low 0.98 0.93 0.88 1.00 0.98 0.91 1.02 1.03 0.57 0.93 1.00 0.99 Continue to monitor
PUEBLO 115 kV ié";’;ﬁll:‘LAKEVLLE 115KV - SECTION P2-4 Bus Tie Breaker Fault Low 0.95 0.94 0.87 0.97 0.95 0.93 1.03 1.05 0.82 0.94 0.98 1.02 Continue to monitor

P2-3:A2:7:_GEYSR20 - 1D 230KV &
HGHWY J2 115 kv GEYSR18-LAKEVILE-GEYSR20-GEYSR13 P2-3 Non-Bus Tie Breaker Fault Low 0.95 0.94 0.89 1.01 1.00 0.95 1.02 1.04 N/A 0.94 0.96 1.00 Continue to monitor

LINE
HIGHWAY 115 kV P2-2:A2:5:_NCPA2 230KV SECTION 1D P2-2 Bus Low 0.95 0.94 0.88 1.01 1.00 0.95 1.02 1.04 0.81 0.94 0.96 1.00 Continue to monitor
NTWR ALT 115 kV P2-2:A2:10:_GEYSR17 230KV SECTION 1D P2-2 Bus Low 0.96 0.95 0.90 1.01 1.01 0.96 1.02 1.04 N/A 0.95 0.97 1.00 Continue to monitor
MEYERTP2 115 kV P2-2:A2:5:_NCPA2 230KV SECTION 1D P2-2 Bus Low 0.94 0.94 0.88 1.00 1.00 0.95 1.01 1.04 0.81 0.94 0.96 1.00 Continue to monitor
CALISTGA 60 kv P2-2:A2:26:_FULTON 115KV SECTION 1D P2-2 Bus Low 0.82 0.79 0.86 0.89 0.89 0.93 0.94 1.02 N/A 0.79 0.83 0.95 Voltage support

P1-1:A2:12:_GEYSER17 13.80KV GEN UNIT
ANNAPOLS  60kV 1 & P1-2:A2:2:_FULTON-GEYSR16- P3 G-1/N-1 Low >0.9 >0.9 0.88 >0.9 >0.9 >0.9 >0.9 >0.9 N/A >0.9 >0.9 >0.9 Continue to monitor
GEYSR12-GEYSR14 230KV [0]

P1-1:A2:12:_GEYSER17 13.80KV GEN UNIT

CALISTGA  60kV 18 P1-3:A2:2:_FULTON 230/115KV TB 9 P3 G-1/N-1 Low 0.80 0.77 0.85 >0.9 >0.9 >0.9 >0.9 >0.9 N/A 0.77 >0.9 >0.9 Voltage support
P1-1:A2:17:_POTTRVLY 2.40KV GEN UNIT . N

CLER LKE  60kV 38 P1-3:A2:25: EGLE RCK 115/60KV T8 1 P3 G-1/N-1 Low >0.9 >0.9 0.89 >0.9 >0.9 >0.9 >0.9 >0.9 N/A >0.9 >0.9 >0.9 Continue to monitor
P1-1:A2:12:_GEYSER17 13.80KV GEN UNIT

CORONA  115kV 1 & P1-2:A2:32:_CORONA-LAKEVILLE P3 G-1/N-1 Low >0.9 >0.9 0.88 >0.9 >0.9 >0.9 >0.9 >0.9 N/A >0.9 >0.9 >0.9 Continue to monitor
115KV [4311]
P1-1:A2:12:_GEYSER17 13.80KV GEN UNIT

COVELO6  60kV 1 & P1-2:A2:43:_LAYTONVILLE-WILLITS P3 G-1/N-1 Low >0.9 >0.9 0.72 >0.9 0.54 0.48 >0.9 >0.9 N/A >0.9 >0.9 >0.9 Continue to monitor
60KV [8360]
P1-1:A2:8:_GEYSER12 13.80KV GEN UNIT

DUNBAR  60kV 1 & P1-2:A2:65:_LAKEVILLE #1 60KV P3 G-1/N-1 Low 0.84 0.82 0.89 >0.9 >0.9 >0.9 >0.9 >0.9 N/A 0.82 >0.9 >0.9 Switch in the Fulton SVD (230 kV)
[7360]
P1-1:A2:17:_POTTRVLY 2.40KV GEN UNIT

EGLE RCK  60kV -~ P3 G-1/N-1 Low >0.9 >0.9 0.88 >0.9 >0.9 >0.9 >0.9 >0.9 N/A >0.9 >0.9 >0.9 Continue to monitor

3 & P1-3:A2:25:_EGLE RCK 115/60KV TB 1

P1-1:A2:12:_GEYSER17 13.80KV GEN UNIT
GUALALA  60kV 1 & P1-2:A2:2:_FULTON-GEYSR16- P3 G-1/N-1 Low >0.9 >0.9 0.85 >0.9 >0.9 >0.9 >0.9 >0.9 N/A >0.9 >0.9 >0.9 Continue to monitor
GEYSR12-GEYSR14 230KV [0]

P1-1:A2:17:_POTTRVLY 2.40KV GEN UNIT

HARTLEY  60kV 3 & P1-3:A2:25:_EGLE RCK 115/60KV TB 1

P3 G-1/N-1 Low >0.9 >0.9 0.90 >0.9 >0.9 >0.9 >0.9 >0.9 N/A >0.9 >0.9 >0.9 Continue to monitor

P1-1:A2:12:_GEYSER17 13.80KV GEN UNIT

HIGHWAY - 115k 1 & P1-3:A6:5:_IGNACIO 230/115KV TB 6

P3 G-1/N-1 Low >0.9 >0.9 0.86 >0.9 >0.9 >0.9 >0.9 >0.9 N/A >0.9 >0.9 >0.9 Continue to monitor
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2022-2023 1SO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay
High/Low Voltages &> California ISO
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
2024 2027 2032 2024 2027 2032 2024 2027 20245p
Substation Contingency (All and Worst P6 Categor Category Description i Project & Potential Mitigation Solutions
gency ( ) gory gory P High/Low Voltage Summer | Summer | Summer Winter Winter Winter [ Spring Off-{ Spring Off{ 2035 ATE 2027 SP High Heavy 202f1‘O‘P ) 8
CEC Forecast | Renewable & |  Sensitivity
Peak Peak Peak Peak Peak Peak Peak Peak .
Min Gas Gen
P1-1:A2:17:_POTTRVLY 2.40KV GEN UNIT
KONOCTI6  60kV - P3 G-1/N-1 Le >0.9 >0.9 0.88 >0.9 >0.9 >0.9 >0.9 >0.9 N/A >0.9 >0.9 >0.9 Contil t it
3 & P1-3:A2:25:_EGLE RCK 115/60KV TB 1 / ow / ontinue to monitor
P1-1:A2:17:_POTTRVLY 2.40KV GEN UNIT
LOWR LKE  60kV - P3 G-1/N-1 Le >0.9 >0.9 0.89 >0.9 >0.9 >0.9 >0.9 >0.9 N/A >0.9 >0.9 >0.9 Contil t it
38 P1-3:A2:25:_EGLE RCK 115/60KV TB 1 / o / ontinue tomonitor
P1-1:A2:12:_GEYSER17 13.80KV GEN UNIT
LYTNVLLE 60kV 1 & P1-2:A2:43:_LAYTONVILLE-WILLITS P3 G-1/N-1 Low >0.9 >0.9 0.73 >0.9 0.55 0.49 >0.9 >0.9 N/A >0.9 >0.9 >0.9 Continue to monitor
60KV [8360]
P1-1:A2:12:_GEYSER17 13.80KV GEN UNIT
MEYERTP2 115kV 18 P13 * _IGNACIO 230/115KV T8 6 P3 G-1/N-1 Low >0.9 >0.9 0.85 >0.9 >0.9 >0.9 >0.9 >0.9 N/A >0.9 >0.9 >0.9 Continue to monitor
P1-1:A2:12:_GEYSER17 13.80KV GEN UNIT
NTWRALT  115kV iy P3 G-1/N-1 Le >0.9 >0.9 0.85 >0.9 >0.9 >0.9 >0.9 >0.9 N/A >0.9 >0.9 >0.9 Contil t it
18 P1-3:A6:5:_IGNACIO 230/115KV T8 6 / o / ontinue tomonitor
P1-1:A2:12:_GEYSER17 13.80KV GEN UNIT
PENNGRVE  115kV 1 & P1-2:A2:32:_CORONA-LAKEVILLE P3 G-1/N-1 Low >0.9 >0.9 0.89 >0.9 >0.9 >0.9 >0.9 >0.9 N/A >0.9 >0.9 >0.9 Continue to monitor
115KV [4311]
P1-1:A2:10:_GEYSER14 13.80KV GEN UNIT
PUEBLO  115kV 1 & P1-2:A2:35:_SONOMA-PUEBLO 115KV P3 G-1/N-1 Low 0.90 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 N/A >0.9 >0.9 >0.9 Operating solution
[3810]
P1-1:A2:12:_GEYSER17 13.80KV GEN UNIT
ST.HELNA  60kV 1 & P1-2:A2:2:_FULTON-GEYSR16- P3 G-1/N-1 Low >0.9 0.89 0.90 >0.9 >0.9 >0.9 >0.9 >0.9 N/A 0.89 >0.9 >0.9 Fulton-Calistoga Maintenance project
GEYSR12-GEYSR14 230KV [0]
R Non-Redundant Battery
DUNBAR 60 kV P5-5¢(DC):A2:2:_Station P5 Supply Low 0.83 0.79 NConv 0.93 0.95 0.81 0.99 1.05 NConv 0.79 0.92 0.98 Install redundent battery supply
FULTON 115 kv PS-5a:A2:L:_FULTON 230 KVBAAHBUSHL| oo |\ gedundant Relay Low 0.88 0.87 0.80 >09 >09 085 >09 509 0.54 0.87 >09 509 |install Redundant Relay
(FAILURE OF NON-REDUNDENT RELAY)
P5-5a:A2:10:_ FULTON BUS 115KV 1 & 2
SNTA RSA 115 kV SECTION E/F(FAILURE OF NON- P5 Non-Redundant Relay Low NConv NConv 0.78 >0.9 NConv 0.83 >0.9 >0.9 NConv NConv >0.9 >0.9 Install Redundant Relay
REDUNDENT RELAY)
P5-5a:A2:10:_ FULTON BUS 115KV 1 & 2
STONY PT 115 kV SECTION E/F(FAILURE OF NON- P5 Non-Redundant Relay Low NConv NConv 0.81 >0.9 NConv 0.85 >0.9 >0.9 NConv NConv >0.9 >0.9 Install Redundant Relay
REDUNDENT RELAY)
P5-5a:A2:10:_ FULTON BUS 115KV 1 & 2
PENNGRVE 115 kV SECTION E/F(FAILURE OF NON- P5 Non-Redundant Relay Low NConv NConv 0.87 >0.9 NConv 0.89 >0.9 >0.9 NConv NConv >0.9 >0.9 Install Redundant Relay
REDUNDENT RELAY)
. Non-Redundant Battery
PTTR VLY 60 kV P5-5¢(DC):A2:3:_Station P5 Supply Low 0.86 0.36 0.54 NConv NConv NConv NConv >0.9 NConv 0.36 0.49 0.42 Install redundent battery supply
R Non-Redundant Battery
WILLITS 60 kV P5-5¢(DC):A2:3:_Station P5 Supply Low 0.82 0.39 0.49 NConv NConv NConv NConv >0.9 NConv 0.39 0.53 0.44 Install redundent battery supply
. Non-Redundant Battery
LYTNVLLE 60 kV P5-5¢(DC):A2:3:_Station P5 Supply Low 0.83 0.46 0.52 NConv NConv NConv NConv >0.9 NConv 0.46 0.59 0.48 Install redundent battery supply
P5-5a:A2:10:_ FULTON BUS 115KV 1 & 2
COVELO6 60 kV SECTION E/F(FAILURE OF NON- P5 Non-Redundant Relay Low NConv NConv 0.90 >0.9 NConv >0.9 >0.9 >0.9 NConv NConv >0.9 >0.9 Install Redundant Relay
REDUNDENT RELAY)
P5-5a:A2:10:_ FULTON BUS 115KV 1 & 2
GUALALA 60 kv SECTION E/F(FAILURE OF NON- P5 Non-Redundant Relay Low NConv NConv 0.30 0.29 NConv 0.35 0.28 0.50 NConv NConv 0.36 0.28 Install Redundant Relay
REDUNDENT RELAY)
P5-5a:A2:10:_ FULTON BUS 115KV 1 & 2
FORT RSS 60 kV SECTION E/F(FAILURE OF NON- P5 Non-Redundant Relay Low NConv NConv 0.33 0.30 NConv 0.38 0.29 0.50 NConv NConv 0.36 0.29 Install Redundant Relay
REDUNDENT RELAY)
P5-5a:A2:10:_ FULTON BUS 115KV 1 & 2
SLMN CRK 60 kV SECTION E/F(FAILURE OF NON- P5 Non-Redundant Relay Low NConv NConv 0.33 0.30 NConv 0.38 0.29 0.50 NConv NConv 0.36 0.29 Install Redundant Relay
REDUNDENT RELAY)
P5-5a:A2:10:_ FULTON BUS 115KV 1 & 2
MONTE RO 60 kV/ SECTION E/F(FAILURE OF NON- P5 Non-Redundant Relay Low NConv NConv 0.35 0.31 NConv 0.40 0.29 0.50 NConv NConv 0.37 0.30 Install Redundant Relay
REDUNDENT RELAY)
P5-5a:A2:10:_ FULTON BUS 115KV 1 & 2
WOHLER 60 kv SECTION E/F(FAILURE OF NON- P5 Non-Redundant Relay Low NConv NConv 0.38 0.32 NConv 0.43 0.31 0.50 NConv NConv 0.37 0.31 Install Redundant Relay

REDUNDENT RELAY)
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2022-2023 1SO Reliability Assessment - Study Results

Study Area:
High/Low Voltages

PG&E North Coast & North Bay

& Cdlifornia 1ISO

Substation

Contingency (All and Worst P6)

Category

Category Description

High/Low Voltage

Voltage PU (Baseline Scenarios)

Voltage PU (Sensitivity Scenarios)

2024
Summer
Peak

2027
Summer
Peak

2032
Summer
Peak

2024
Winter
Peak

2027
Winter
Peak

2032
Winter
Peak

2024
Spring Off
Peak

2027
Spring Off|
Peak

2035 ATE

2027 SP High
CEC Forecast

2024 sP
Heavy
Renewable &
Min Gas Gen

2024 OP
Sensitivity

Project & Potential Mitigation Solutions

WHLR TAP 60 kV

P5-5a:A2:10:_ FULTON BUS 115KV 1 & 2
SECTION E/F(FAILURE OF NON-
REDUNDENT RELAY)

P5

Non-Redundant Relay

NConv

NConv

0.38 0.32 NConv 0.43

0.31

0.50

NConv

NConv

0.37

0.31

Install Redundant Relay

MIRABEL 60 kV

P5-5a:A2:10:_ FULTON BUS 115KV 1 & 2
SECTION E/F(FAILURE OF NON-
REDUNDENT RELAY)

P5

Non-Redundant Relay

Low

NConv

NConv

0.38 0.32 NConv 0.43

0.31

0.50

NConv

NConv

0.37

0.31

Install Redundant Relay

MOLINO 60 kv

P5-5a:A2:10:_ FULTON BUS 115KV 1 & 2
SECTION E/F(FAILURE OF NON-
REDUNDENT RELAY)

P5

Non-Redundant Relay

Low

NConv

NConv

0.42 0.32 NConv 0.46

0.31

0.51

NConv

NConv

0.38

0.32

Install Redundant Relay

GYSRVLLE 60 kV

P5-5a:A2:10:_ FULTON BUS 115KV 1 & 2
SECTION E/F(FAILURE OF NON-
REDUNDENT RELAY)

P5

Non-Redundant Relay

NConv

NConv

0.41 0.36 NConv 0.46

0.33

0.50

NConv

NConv

0.40

0.33

Install Redundant Relay

GYSR 1-2 60 kv

P5-5a:A2:10:_ FULTON BUS 115KV 1 & 2
SECTION E/F(FAILURE OF NON-
REDUNDENT RELAY)

P5

Non-Redundant Relay

Low

NConv

NConv

0.41 0.36 NConv 0.46

0.33

0.50

NConv

NConv

0.40

0.33

Install Redundant Relay

WINDSOR 60 kv

P5-5a:A2:10:_ FULTON BUS 115KV 1 & 2
SECTION E/F(FAILURE OF NON-
REDUNDENT RELAY)

P5

Non-Redundant Relay

Low

NConv

NConv

0.41 0.35 NConv 0.46

0.32

0.50

NConv

NConv

0.39

0.32

Install Redundant Relay

FCHMNTP2 60 kv

P5-5a:A2:10:_ FULTON BUS 115KV 1 & 2
SECTION E/F(FAILURE OF NON-
REDUNDENT RELAY)

P5

Non-Redundant Relay

NConv

NConv

0.41 0.36 NConv 0.47

0.33

0.50

NConv

NConv

0.40

0.33

Install Redundant Relay

FULTON 60 kv

P5-5a:A2:10:_ FULTON BUS 115KV 1 & 2
SECTION E/F(FAILURE OF NON-
REDUNDENT RELAY)

P5

Non-Redundant Relay

Low

NConv

NConv

0.40 0.33 NConv 0.45

0.31

0.50

NConv

NConv

0.38

0.31

Install Redundant Relay

FTCH MTN 60 kv

P5-5a:A2:10:_ FULTON BUS 115KV 1 & 2
SECTION E/F(FAILURE OF NON-
REDUNDENT RELAY)

P5

Non-Redundant Relay

Low

NConv

NConv

0.42 0.36 NConv 0.47

0.33

0.50

NConv

NConv

0.40

0.33

Install Redundant Relay

HDSBGTP1 60 kv

P5-5a:A2:10:_ FULTON BUS 115KV 1 & 2
SECTION E/F(FAILURE OF NON-
REDUNDENT RELAY)

P5

Non-Redundant Relay

NConv

NConv

0.42 0.36 NConv 0.47

0.33

0.51

NConv

NConv

0.40

0.33

Install Redundant Relay

FTCHMTNP 60 kv

P5-5a:A2:10:_ FULTON BUS 115KV 1 & 2
SECTION E/F(FAILURE OF NON-
REDUNDENT RELAY)

P5

Non-Redundant Relay

Low

NConv

NConv

0.43 0.37 NConv 0.48

0.34

0.51

NConv

NConv

0.41

0.34

Install Redundant Relay

LAGUNA 60 kv

P5-5a:A2:10:_ FULTON BUS 115KV 1 & 2
SECTION E/F(FAILURE OF NON-
REDUNDENT RELAY)

P5

Non-Redundant Relay

Low

NConv

NConv

0.49 0.31 NConv 0.53

0.31

0.50

NConv

NConv

0.38

0.31

Install Redundant Relay

COTATI 60 kv

P5-5a:A2:10:_ FULTON BUS 115KV 1 & 2
SECTION E/F(FAILURE OF NON-
REDUNDENT RELAY)

P5

Non-Redundant Relay

NConv

NConv

0.57 0.31 NConv 0.60

0.31

0.50

NConv

NConv

0.38

0.32

Install Redundant Relay

LAGUNATP 60 kv

P5-5a:A2:10:_ FULTON BUS 115KV 1 & 2
SECTION E/F(FAILURE OF NON-
REDUNDENT RELAY)

P5

Non-Redundant Relay

Low

NConv

NConv

0.49 0.31 NConv 0.53

0.31

0.50

NConv

NConv

0.38

0.31

Install Redundant Relay

PETC_JCT 60 kV

P5-5a:A2:10:_ FULTON BUS 115KV 1 & 2
SECTION E/F(FAILURE OF NON-
REDUNDENT RELAY)

P5

Non-Redundant Relay

Low

NConv

NConv

0.72 >0.9 NConv 0.74

>0.9

>0.9

NConv

NConv

>0.9

>0.9

Install Redundant Relay

PETLMA A 60 kV

P5-5a:A2:10:_ FULTON BUS 115KV 1 & 2
SECTION E/F(FAILURE OF NON-
REDUNDENT RELAY)

P5

Non-Redundant Relay

NConv

NConv

0.73 >0.9 NConv 0.75

NConv

NConv

Install Redundant Relay

SNMA TAP 60 kv

P5-5a:A2:10:_ FULTON BUS 115KV 1 & 2
SECTION E/F(FAILURE OF NON-
REDUNDENT RELAY)

P5

Non-Redundant Relay

Low

NConv

NConv

0.56 0.31 NConv 0.59

0.31

0.50

NConv

NConv

0.38

0.32

Install Redundant Relay

SNMALDFL 60 kV

P5-5a:A2:10:_ FULTON BUS 115KV 1 & 2
SECTION E/F(FAILURE OF NON-
REDUNDENT RELAY)

P5

Non-Redundant Relay

Low

NConv

NConv

0.56 0.31 NConv 0.59

0.31

0.50

NConv

NConv

0.38

0.32

Install Redundant Relay

DUNBAR 60 kV

P5-5¢(DC):A2:2:_Station

PS5

Non-Redundant Battery
Supply

NConv >0.9 >0.9

NConv

Install redundent battery supply

HIGHWAY 115 kV

P5-5a:A2:10:_ FULTON BUS 115KV 1 & 2
SECTION E/F(FAILURE OF NON-
REDUNDENT RELAY)

PS5

Non-Redundant Relay

Low

NConv

NConv

0.88 >0.9 NConv >0.9

NConv

NConv

Install Redundant Relay

NTWR ALT 115 kV

P5-5a:A2:10:_ FULTON BUS 115KV 1 & 2
SECTION E/F(FAILURE OF NON-
REDUNDENT RELAY)

PS5

Non-Redundant Relay

Low

NConv

NConv

0.88 >0.9 NConv >0.9

>0.9

>0.9

NConv

NConv

>0.9

>0.9

Install Redundant Relay
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2022-2023 1SO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay
High/Low Voltages &> California ISO
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
2024 2027 2032 2024 2027 2032 2024 2027 20245p
Substation Contingency (All and Worst P6 Categor Category Description i Project & Potential Mitigation Solutions
gency ( ) gory gory P High/Low Voltage Summer | Summer | Summer Winter Winter Winter [ Spring Off-{ Spring Off{ 2035 ATE 2027 SP High Heavy 202f1‘O‘P ) 8
CEC Forecast | Renewable & |  Sensitivity
Peak Peak Peak Peak Peak Peak Peak Peak .
Min Gas Gen

P5-5a:A2:10:_ FULTON BUS 115KV 1 & 2
MEYERTP2 115 kV SECTION E/F(FAILURE OF NON- P5 Non-Redundant Relay Low NConv NConv 0.88 >0.9 NConv >0.9 >0.9 >0.9 NConv NConv >0.9 >0.9 Install Redundant Relay

REDUNDENT RELAY)

P5-5a:A2:10:_ FULTON BUS 115KV 1 & 2
ST.HELNA 60 kv SECTION E/F(FAILURE OF NON- P5 Non-Redundant Relay Low NConv NConv 0.35 0.28 NConv 0.41 0.28 0.49 NConv NConv 0.31 0.28 Install Redundant Relay

REDUNDENT RELAY)

P5-5a:A2:10:_ FULTON BUS 115KV 1 & 2
CALISTGA 60 kv SECTION E/F(FAILURE OF NON- P5 Non-Redundant Relay Low NConv NConv 0.30 0.24 NConv 0.36 0.25 0.48 NConv NConv 0.26 0.25 Install Redundant Relay

REDUNDENT RELAY)

P1-3:A2:2:_FULTON 230/115KV TB 9 & P1- . .
ANNAPOLS  60kV P6 N-1-1 Low 0.89 0.87 0.75 >0.9 >0.9 0.81 >0.9 >0.9 N/A 0.87 >0.9 >0.9 Operating solution

3:A2:1:_FULTON 230/115KV TB 4
P1-2:A2:25:_FULTON-SANTA ROSA #1
BELLVUE  115kV 115KV [1620] & P1-2:A2:26:_FULTON- P6 N-1-1 Low 0.88 0.88 0.80 >0.9 >0.9 0.86 >0.9 >0.9 N/A 0.87 >0.9 >0.9 Operating solution
SANTA ROSA #2 115KV [1630]
P1-3:A2:2:_FULTON 230/115KV TB 9 & P1-
3:A2:1:_FULTON 230/115KV TB 4
P1-2:A2:15:_GEYSERS #3-CLOVERDALE
115KV [1650] MOAS OPENED ON
AIDLINJCT_AIDLINGYSR & P1-
2:A2:11:_MENDOCINO-UKIAH 115KV
[2420] MOAS OPENED ON
MENDOCNO_CALPELLA
P1-2:A2:11:_MENDOCINO-UKIAH 115KV
[2420] MOAS OPENED ON
MENDOCNO_CALPELLA & P1-
2:A2:15:_GEYSERS #3-CLOVERDALE 115KV
[1650] MOAS OPENED ON
AIDLINJCT_AIDLINGYSR
_FULTON 230/115KV TB 9 & P1-
FULTON 230/115KV TB 4
2:_FULTON 230/115KV TB 9 & P1-
:_FULTON 230/115KV TB 4
2:_FULTON 230/115KV TB 9 & P1-
:_FULTON 230/115KV TB 4
2:_FULTON 230/115KV TB 9 & P1-
:_FULTON 230/115KV TB 4
GYSRVLLE  60kV 2:_FULTON 230/L15KV T8 9 & P1- P6 N-1-1 Low >0.9 0.90 0.83 >0.9 >0.9 0.88 >0.9 >0.9 N/A 0.90 >0.9 >0.9 Operating solution
3:A2:1:_FULTON 230/115KV TB 4
P1-2:A2:11:_MENDOCINO-UKIAH 115KV
[2420] MOAS OPENED ON
MENDOCNO_CALPELLA & P1-
2:A2:15:_GEYSERS #3-CLOVERDALE 115KV
[1650] MOAS OPENED ON
AIDLINJCT_AIDLINGYSR
P1-2:A2:35:_SONOMA-PUEBLO 115KV
PUEBLO 115kV [3810] & P1-2:A6:5:_IGNACIO-SOBRANTE P6 N-1-1 Low 0.90 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 N/A >0.9 >0.9 >0.9 Operating solution
230KV [4920]
P1-3:A2:2:_FULTON 230/115KV TB 9 & P1-
3:A2:1:_FULTON 230/115KV TB 4
SILVERDO  115kV P1-3:A2:1;_FULTON 230/115KV TB 4 & P1- P6 N-1-1 Low 0.90 0.89 0.83 >0.9 >0.9 0.87 >0.9 >0.9 N/A 0.89 >0.9 >0.9 SPS, battery storage or line capacity increase
3:A2:2:_FULTON 230/115KV TB 9 !
2:_FULTON 230/115KV TB 9 & P1-
3:A2:1:_FULTON 230/115KV TB 4
SNMALDFL  60kV P1-3:A2:2:_FULTON 230/115KVTB 9 & P1- P6 N-1-1 Low >0.9 0.89 0.88 >0.9 >0.9 >0.9 >0.9 >0.9 N/A 0.89 >0.9 >0.9 SPS, battery storage or line capacity increase
3:A2:1:_FULTON 230/115KV TB 4 !
P1-2:A2:25:_FULTON-SANTA ROSA #1
SNTARSA  115kV 115KV [1620] & P1-2:A2:26:_FULTON- P6 N-1-1 Low 0.86 0.85 0.76 >0.9 >0.9 0.83 >0.9 >0.9 N/A 0.85 >0.9 >0.9 Operating solution
SANTA ROSA #2 115KV [1630]
P1-3:A2:2:_FULTON 230/115KV TB 9 & P1-
3:A2:1:_FULTON 230/115KV TB 4
P1-2:A2:26:_FULTON-SANTA ROSA #2
STONY PT  115kV 115KV [1630] & P1-2:A2:25:_FULTON- P6 N-1-1 Low 0.87 0.87 0.79 >0.9 >0.9 0.85 >0.9 >0.9 N/A 0.86 >0.9 >0.9 Operating solution
SANTA ROSA #1 115KV [1620]

CALISTGA  60kV P6 N-1-1 Low 0.63 0.59 0.68 0.82 0.80 0.80 >0.9 >0.9 N/A 0.59 0.75 >0.9 Voltage support

CALPELLA  115kV P6 N-1-1 Low 0.72 0.68 0.59 0.84 0.82 0.76 0.78 0.86 N/A 0.67 0.79 0.78 Operating solution

CLOVRDLE  115kV P6 N-1-1 Low 0.74 0.70 0.61 0.84 0.83 0.77 0.80 0.87 N/A 0.70 0.80 0.80 Operating solution

COTATI  60kV P6 N-1-1 Low >0.9 0.89 0.88 >0.9 >0.9 >0.9 >0.9 >0.9 N/A 0.89 >0.9 >0.9 Operating solution

FORTRSS  60kV P6 N-1-1 Low 0.90 0.88 0.76 >0.9 >0.9 0.83 >0.9 >0.9 N/A 0.88 >0.9 >0.9 Operating solution

FULTON  115kV P6 N-1-1 Low 0.88 0.87 0.81 >0.9 >0.9 0.85 >0.9 >0.9 N/A 0.87 >0.9 >0.9 Operating solution

GUALALA  60kV P6 N-1-1 Low 0.88 0.86 0.71 >0.9 >0.9 0.79 >0.9 >0.9 N/A 0.86 >0.9 >0.9 Operating solution

HPLNDJT  115kV P6 N-1-1 Low 0.75 0.70 0.62 0.84 0.83 0.77 0.80 0.87 N/A 0.70 0.81 0.80 Operating solution

RINCON  115kV P6 N-1-1 Low 0.90 0.89 0.83 >0.9 >0.9 0.87 >0.9 >0.9 N/A 0.89 >0.9 >0.9 SPS, battery storage or line capacity increase

SLMN CRK  60kV P6 N-1-1 Low 0.90 0.88 0.77 >0.9 >0.9 0.83 >0.9 >0.9 N/A 0.88 >0.9 >0.9 SPS, battery storage or line capacity increase

ST.HELNA  60kV P6 N-1-1 Low 0.77 0.74 0.77 0.90 0.88 0.85 >0.9 >0.9 N/A 0.74 0.85 >0.9 Fulton-Calistoga Maintenance project
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2022-2023 1SO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay
B ™ " 5
High/Low Voltages &> California ISO
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
2024 2027 2032 2024 2027 2032 2024 2027 20245p
Substation Contingency (All and Worst P6 Categor Category Description i Project & Potential Mitigation Solutions
gency ( ) gory gory P High/Low Voltage Summer | Summer | Summer Winter Winter Winter [ Spring Off-{ Spring Off{ 2035 ATE 2027 SP High Heavy 202f1‘O‘P ) 8
CEC Forecast | Renewable & |  Sensitivity
Peak Peak Peak Peak Peak Peak Peak Peak .
Min Gas Gen
P1-2:A2:11:_MENDOCINO-UKIAH 115KV
[2420] MOAS OPENED ON
UKIAH 115kv MENDOCNO_CALPELLA & P1- P6 N-1-1 Low 0.73 0.68 0.59 0.83 0.82 0.76 0.78 0.86 N/A 0.68 0.79 0.78 Operating solution

2:A2:15:_GEYSERS #3-CLOVERDALE 115KV
[1650] MOAS OPENED ON
AIDLINJCT_AIDLINGYSR
FULTON 230 kV P7-1:A2:11: GEYSERS #12-FULTON & P7 DCTL Low 0.96 0.96 0.90 0.99 0.99 0.94 1.01 1.01 0.84 0.96 0.97 1.00 Continue to monitor
GEYSERS #9-LAKEVILLE LINES
P7-1:A2:15:_FULTON-SANTA ROSA #1 &
FULTON-SANTA ROSA #2 LINES
MONROE2 115 kV P7-1:A2:15:_FULTON-SANTA ROSA #1 & P7 DCTL Low 0.86 0.85 0.76 0.92 0.92 0.83 0.95 0.98 0.72 0.85 0.90 0.95 Operating solution
FULTON-SANTA ROSA #2 LINES
P7-1:A2:15:_FULTON-SANTA ROSA #1 &
FULTON-SANTA ROSA #2 LINES
STONY PT 115 kV P7-1:A2:15:_FULTON-SANTA ROSA #1 & P7 DCTL Low 0.87 0.87 0.79 0.93 0.93 0.85 0.95 0.98 0.76 0.86 0.91 0.95 Operating solution
FULTON-SANTA ROSA #2 LINES
P7-1:A2:15:_FULTON-SANTA ROSA #1 &
FULTON-SANTA ROSA #2 LINES
SONOMA 115 kV P7-1:A2:16:_LAKEVILLE-SONOMA #1 & P7 DCTL Low 0.92 0.92 0.86 0.95 0.94 0.92 1.02 1.04 0.82 0.92 0.96 1.02 Continue to monitor
LAKEVILLE-SONOMA #2 LINES
P7-1:A2:21:_FULTON - HOPLAND 60 KV &
STHELNJ2 115 kV GEYSER 12 - FULTON & GEYSER 17 - P7 DCTL Low 0.98 0.97 0.90 1.01 1.00 0.94 1.03 1.04 0.86 0.97 0.99 1.02 Continue to monitor
FULTON 230 KV LINES
P7-1:A2:23:_EAGLE ROCK -REDBUD &
CORTINA-MENDOCINO #1 LINES
COVELO6 60 kv P7-1:A2:23: EAGLE ROCK -REDBUD & P7 DCTL Low 0.98 0.99 0.87 0.96 0.95 0.91 1.01 1.02 0.50 0.97 1.01 1.00 Continue to monitor
CORTINA-MENDOCINO #1 LINES
P7-1:A2:11:_GEYSERS #12-FULTON &
GEYSERS #9-LAKEVILLE LINES
ANNAPOLS 60 kv P7-1:A2:11: GEYSERS #12-FULTON & P7 DCTL Low 1.00 0.99 0.86 1.01 1.01 0.93 1.02 1.04 0.75 0.99 1.04 1.01 Continue to monitor
GEYSERS #9-LAKEVILLE LINES
P7-1:A2:11:_GEYSERS #12-FULTON &
GEYSERS #9-LAKEVILLE LINES
SLMN JCT 60 kV P7-1:A2:11: GEYSERS #12-FULTON & P7 DCTL Low 1.01 1.00 0.89 1.02 1.02 0.95 1.02 1.04 0.79 1.00 1.04 1.02 Continue to monitor
GEYSERS #9-LAKEVILLE LINES
P7-1:A2:21:_FULTON - HOPLAND 60 KV &
SLMN CRK 60 kV GEYSER 12 - FULTON & GEYSER 17 - P7 DCTL Low 1.00 1.00 0.87 1.02 1.02 0.94 1.02 1.04 0.79 0.99 1.03 1.02 Continue to monitor
FULTON 230 KV LINES
P7-1:A2:21:_FULTON - HOPLAND 60 KV &
MONTE RO 60 kV GEYSER 12 - FULTON & GEYSER 17 - P7 DCTL Low 1.01 1.01 0.89 1.02 1.03 0.95 1.02 1.04 0.82 1.00 1.03 1.02 Continue to monitor
FULTON 230 KV LINES
P7-1:A2:21:_FULTON - HOPLAND 60 KV &
GYSRVLLE 60 kV GEYSER 12 - FULTON & GEYSER 17 - P7 DCTL Low 0.99 0.98 0.86 1.03 1.02 0.94 1.03 1.03 0.80 0.98 1.01 1.03 Continue to monitor
FULTON 230 KV LINES
P7-1:A2:21:_FULTON - HOPLAND 60 KV &
GYSR 1-2 60 kV GEYSER 12 - FULTON & GEYSER 17 - P7 DCTL Low 0.99 0.99 0.87 1.03 1.02 0.94 1.03 1.03 0.81 0.98 1.01 1.03 Continue to monitor
FULTON 230 KV LINES
P7-1:A2:21:_FULTON - HOPLAND 60 KV &
WINDSOR 60 kV GEYSER 12 - FULTON & GEYSER 17 - P7 DCTL Low 1.00 0.99 0.89 1.03 1.02 0.96 1.03 1.03 0.84 0.99 1.02 1.03 Continue to monitor
FULTON 230 KV LINES
P7-1:A2:21:_FULTON - HOPLAND 60 KV &
HDSBGTP2 60 kV GEYSER 12 - FULTON & GEYSER 17 - P7 DCTL Low 0.99 0.99 0.87 1.03 1.02 0.94 1.03 1.03 0.81 0.99 1.01 1.03 Continue to monitor
FULTON 230 KV LINES
P7-1:A2:21:_FULTON - HOPLAND 60 KV &
FTCH MTN 60 kv GEYSER 12 - FULTON & GEYSER 17 - P7 DCTL Low 0.99 0.99 0.87 1.03 1.02 0.94 1.03 1.03 0.81 0.99 1.01 1.03 Continue to monitor
FULTON 230 KV LINES
P7-1:A2:21:_FULTON - HOPLAND 60 KV &
HDSBGTP1 60 kV GEYSER 12 - FULTON & GEYSER 17 - P7 DCTL Low 0.99 0.99 0.87 1.03 1.02 0.94 1.03 1.03 0.81 0.99 1.01 1.03 Continue to monitor
FULTON 230 KV LINES
P7-1:A2:21:_FULTON - HOPLAND 60 KV &
SILVRDJ2 115 kV GEYSER 12 - FULTON & GEYSER 17 - P7 DCTL Low 0.98 0.97 0.90 1.01 1.00 0.95 1.03 1.04 0.86 0.97 0.99 1.02 Continue to monitor
FULTON 230 KV LINES

MONROE1 115 kV P7 DCTL Low 0.86 0.85 0.76 0.93 0.92 0.83 0.95 0.98 0.73 0.85 0.90 0.95 Operating solution

SNTARSA 115 kV P7 DCTL Low 0.86 0.85 0.76 0.93 0.92 0.83 0.95 0.98 0.73 0.85 0.90 0.95 Operating solution

PENNGRVE 115 kV P7 DCTL Low 0.91 0.90 0.85 0.95 0.94 0.89 0.97 0.98 0.83 0.90 0.94 0.97 Continue to monitor

LYTNVLLE 60 kv P7 DCTL Low 0.98 1.00 0.88 0.96 0.96 0.92 1.02 1.02 0.52 0.98 1.01 1.00 Continue to monitor

GUALALA 60 kV P7 DCTL Low 0.99 0.98 0.84 1.00 1.00 0.91 1.01 1.04 0.72 0.98 1.03 1.01 Continue to monitor

FORT RSS 60 kV P7 DCTL Low 1.01 1.00 0.88 1.02 1.02 0.94 1.02 1.04 0.78 0.99 1.04 1.02 Continue to monitor
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2022-2023 1SO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay
i ™ v 7
High/Low Voltages &> Cdlifornia ISO
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
2024 2027 2032 2024 2027 2032 2024 2027 20245p
Substation Contingency (All and Worst P6 Categor Category Description i Project & Potential Mitigation Solutions
gency ( ) gory gory P High/Low Voltage Summer | Summer | Summer Winter Winter Winter [ Spring Off-{ Spring Off{ 2035 ATE 2027 SP High Heavy 20240p ) 8

CEC Forecast | Renewable & |  Sensitivity

Peak Peak Peak Peak Peak Peak Peak Peak Min Gas Gen

P7-1:A2:21:_FULTON - HOPLAND 60 KV &
SILVERDO 115 kV GEYSER 12 - FULTON & GEYSER 17 - P7 DCTL Low 0.98 0.97 0.90 1.01 1.00 0.94 1.03 1.04 0.86 0.97 0.99 1.02 Continue to monitor
FULTON 230 KV LINES
P7-1:A2:21:_FULTON - HOPLAND 60 KV &
MONTCLLO 115 kV GEYSER 12 - FULTON & GEYSER 17 - P7 DCTL Low 0.98 0.97 0.90 1.01 1.00 0.94 1.03 1.04 0.86 0.97 0.99 1.02 Continue to monitor
FULTON 230 KV LINES

MNTCLOPH 115 kV P7-1:A2:11: GEYSERS #12-FULTON & P7 DCTL Low 0.98 0.97 0.90 1.01 1.00 0.94 1.03 1.04 0.85 0.97 0.99 1.02 Continue to monitor
GEYSERS #9-LAKEVILLE LINES
P7-1:A2:16:_LAKEVILLE-SONOMA #1 &
LAKEVILLE-SONOMA #2 LINES

LS GLLNS 115 kv P7-1:A2:11: GEYSERS #12-FULTON & P7 DCTL Low 0.98 0.97 0.90 1.01 1.01 0.95 1.03 1.04 0.83 0.97 0.99 1.01 Continue to monitor
GEYSERS #9-LAKEVILLE LINES
P7-1:A2:11:_GEYSERS #12-FULTON &
GEYSERS #9-LAKEVILLE LINES
HIGHWAY 115 kV P7-1:A2:11: GEYSERS #12-FULTON & P7 DCTL Low 0.93 0.92 0.84 1.00 0.99 0.93 1.01 1.04 0.75 0.92 0.95 0.99 Continue to monitor
GEYSERS #9-LAKEVILLE LINES
P7-1:A2:11:_GEYSERS #12-FULTON &
GEYSERS #9-LAKEVILLE LINES
CARQUINZ 115 kV P7-1:A2:11:_GEYSERS #12-FULTON & P7 DCTL Low 0.98 0.97 0.88 1.02 1.01 0.95 1.02 1.04 0.81 0.97 0.99 1.01 Continue to monitor
GEYSERS #9-LAKEVILLE LINES
P7-1:A2:11:_GEYSERS #12-FULTON &
GEYSERS #9-LAKEVILLE LINES
P7-1:A2:10:_FULTON-IGNACIO #1 &

CALISTGA 60 kv FULTON-LAKEVILLE LINES P7 DCTL Low 0.82 0.78 0.90 0.89 0.89 0.95 0.96 1.03 0.84 0.80 0.85 0.95 Voltage support

PUEBLO 115 kV P7 DCTL Low 0.95 0.94 0.89 0.97 0.95 0.94 1.02 1.04 0.85 0.94 0.98 1.01 Continue to monitor

SAN RAFL 115 kV P7 DCTL Low 0.98 0.97 0.89 1.01 1.01 0.95 1.03 1.04 0.83 0.97 0.99 1.01 Continue to monitor

NTWR ALT 115 kV P7 DCTL Low 0.93 0.92 0.84 1.00 0.99 0.92 1.01 1.04 0.75 0.92 0.95 0.99 Continue to monitor

ST.HELNA 60 kV P7 DCTL Low 0.91 0.89 0.88 0.96 0.97 0.96 0.99 1.03 0.79 0.89 0.93 0.99 Fulton-Calistoga Maintenance project

California 1SO/IOP October 31, 2022 Page 14 of 18



2022-2023 ISO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay
. ™ ’ .
Voltage Deviation t‘ s CGIIFOFI’\ICI ISO
Post Cont. Voltage Deviation % (Baseline Scenarios) Post Cont. Voltage Deviation % (Sensitivity Scenarios)
Substation Contingency (All and Worst P6) Category Categow 2024 2021 2032 2024 Winter | 2027 Winter | 2032 Winter | 2024 Spring | 2027 Spring 2027 SP High CEC 2024 8P Heavy " Project & Potential Mitigation Solutions
Description Summer Summer Summer 2035 ATE Renewable & Min | 2024 OP Sensitivity
Peak Peak Peak Off-Peak | Off-Peak Forecast
Peak Peak Peak Gas Gen
CALISTGA 60 kv P1-2:A2:65:_LAKEVILLE #1 60KV [7360] P1 N-1 <8 <8 10 <8 <8 <8 <8 <8 20 9 <8 <8 Voltage support
CORONA 115 kV r:;:lA]\Z:?:Z:_CORONA—LAKEVILLE 115KV P1 N-1 <8 <8 9 <8 <8 <8 <8 <8 12 <8 <8 <8 Continue to monitor
COVELO6 60 kv P1-2:A2:43:_LAYTONVILLE-WILLITS P1 N-1 <8 <8 13 27 36 44 <8 <8 33 <8 <8 <8 Continue to monitor
60KV [8360]
DUNBAR 60 kV P1-2:A2:65:_LAKEVILLE #1 60KV [7360] P1 N-1 14 16 14 <8 <8 <8 <8 <8 23 18 <8 <8 Switch in the Fulton SVD (230 kv)
KONOCTIE 60 kv P1-2:A2:54:_KONOCTI-EAGLE ROCK P1 N-1 <8 <8 11 <8 <8 <8 <8 <8 13 <8 <8 <8 Continue to monitor
60KV [6861]
LYTNVLLE 60 kV :é;(zv:?;;:;]_LAYTONVILLE’WILLITS P1 N-1 <8 <8 13 27 35 44 <8 <8 32 <8 <8 <8 Continue to monitor
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2022-2023 ISO Reliability Assessment - Study Results

Study Area:

Transient Stability

PG&E North Coast & North Bay

& Cdlifornia ISO

Contingency

Category

Category Description

Transient Stability Performance

Baseline Scenarios

Sensitivity Scenarios

2024 Spring Off-Peak

2027 Summer Peak

2032 Summer Peak 2032 Spring Off-Peak

2027 SP High CEC Forecast 2024 OP Sensitivity

Potential Mitigation Solutions

In accordance with TPL-001-4- Requirement R2.6, this area relies on the past studies from the 2019-20 Transmission Planning Process for transient stability studies:

|htt ://www.caiso.com/Documents/AppendixC-BoardApprovedt2019-2020TransmissionPlan.pdf

California I1SO/IOP

October 31, 2022
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2022-2023 ISO Reliability Assessment - Study Results

Study Area:

Single Contingency Load Drop

PG&E North Coast & North Bay

& California ISO

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)

2024 Summer
Peak

2027 Summer
Peak

2032 Summer
Peak

2024 Winter
Peak

2027 Winter
Peak

2032 Winter
Peak

2024 Spring
Off-Peak

2027 Spring
Off-Peak

2032 Spring
Off-Peak

2027 SP High
CEC Forecast

2024 SP
Heavy
Renewable &
Min Gas Gen

2024 OP
Sensitivity

2032 SP with
Additional
Transportation
Electrification

Potential Mitigation Solutions

No single contingency resulted in total load drop of more than 250 MW

California ISO/10P

October 31, 2022
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2022-2023 ISO Reliability Assessment - Study Results

Study Area:

Single Source Substation with more than 100 MW Load

PG&E North Coast & North Bay

“3; California ISO

Substation

Load Served (MW)
2024 SP 2032 SP with
2024 Summer | 2027 Summer | 2032 Summer | 2024 Winter | 2027 Winter | 2032 Winter | 2024 Spring | 2027 Spring | 2032 Spring | 2027 SP High Heavy 2024 OP Additional
Peak Peak Peak Peak Peak Peak Off-Peak Off-Peak Off-Peak | CEC Forecast | Renewable & | Sensitivity | Transportation
Min Gas Gen Electrification

Potential Mitigation Solutions

No single source substation with more than 100 MW

California ISO/IOP
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2022-2023 ISO Reliability Assessment - Study Results.

Study Area:
Thermal Overloads

PG&E Central Valley

Page 1

“‘v California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

i i . 2024 SP Heavy . " ial Mitiaati y
Overloaded Facili Contingency (All and Worst P6) Categor Category Description - 3 Project & Potential Mitigation Solutions
v 9ency ) oo goryBeserp 2024 Summer Peak | 2027 Summer Peak | 2032 Summer Peak | 2024 SPring Off | 2027 Spring Off- | goreyapjo g i | 2024 SPring O} 2027 SPHIGNCEC | 555y ’ o
Peak Peak Sensitivity Forecast
Gas Gen
AMFOR_SW-MARTELL 60kv WEST PNT 11.50KV GEN UNIT 2 & VALLEY SPRINGS-CLAY 60KV [8264] P3 <100 128 130 <100 <100 <100 <100 129 129 Existing operating procedure
AMFOR_SW-MARTELL 60kv SALT SPS 11.00KV GEN UNIT 1 & VALLEY SPRINGS-CLAY 60KV [8264] P3 127 <100 <100 <100 <100 <100 <100 <100 <100 Existing operating procedure
Bellota - Cottle 230 KV Line WARNERVILLE 230KV BUS (FAILURE OF NON-REDUNDENT RELAY) P5-5 Non-Redundant Relay 17 4 28 37 23 103 25 1" 1" Sensitivity Only

Bellota - Riverbank 115 kV Line TESLA 115KV - SECTION 2D & 1D P24 Bus Tie Breaker Fault <100 <100 <100 13 133 NConv 12 NConv NConv Tesla 115 kV Bus Upgrade

Bellota - Riverbank 115 kV Line TESLA 115KV BUS (FAILURE OF NON-REDUNDENT RELAY) P5-5 Non-Redundant Relay NConv NConv NConv 28 108 NConv 28 NConv NConv Tesla 115 KV Bus Upgrade
BELLOTA 230KkV/13.2-BLLTA_1M transformer | TESLA 115KV - SECTION 2D & 1D P24 Bus Tie Breaker Fault 84 NConv NConv 12 75 NConv " NConv NConv Tesla 115 kV Bus Upgrade

Bellota-Riverbank-Melones 115 kV Line BELLOTA 230KV - SECTION 1E & 2E P2-4 Bus Tie Breaker Fault 104 NConv NConv 68 38 46 68 118 118 SPS in 2019-2020 TPP

Bellota-Riverbank-Melones 115 kV Line TESLA 115KV - SECTION 2D & 1D P2-4 Bus Tie Breaker Fault 59 NConv NConv 25 219 NConv 25 NConv NConv Tesla 115 KV Bus Upgrade

Bellota-Riverbank-Melones 115 kV Line TESLA 115KV BUS (FAILURE OF NON-REDUNDENT RELAY) P5-5 Non-Redundant Relay NConv NConv NConv 56 179 NConv 56 NConv NConv Tesla 115 kV Bus Upgrade

Bellota-Riverbank-Melones 115 kV/ Line KASSON 115KV BUS (FAILURE OF NON-REDUNDENT RELAY) P5-5 Non-Redundant Relay 115 37 60 26 22 43 24 40 40 Install redundent relay

Bellota-Riverbank-Melones 115 kV Line SCHULTE SW STA-LAMMERS 115kV [3993] & SCHULTE SW STA-KASSON-MANTECA 115KV [7472] P6 N-1-1 185 <100 <100 <100 <100 <100 <100 <100 <100 Project: Vierra Looping in Project. Short term: Action Plan

Bellota-Riverbank-Melones 115 kV Line BELLOTA 230/115KV TB 2 & BELLOTA 230/115KV TB 1 P8 N-1-1 12 116 144 <100 <100 <100 <100 118 118 SPS in 2019-2020 TPP
Belltoa 230/115 kV Transformer No. 2 TESLA 115KV - SECTION 2D & 1D P2-4 Bus Tie Breaker Fault 18 19 48 12 74 NConv 1" NConv NConv Tesla 115 KV Bus Upgrade

: P1-1:A11:31:_GWFTRCY3 18.00KV & GWFTRCY1 13.80KV & GWFTRCY2 13.80KV GEN UNITS & P1- : "

BNTA CRB-WESTLEY 60 kV Line No 1 3A11:7: TESLAD 230/15KV TB 3 P11 N-1 <100 <100 <100 <100 <100 <100 <100 <100 153 Continue to monitor future forecast
BNTA_CRB- MNTCA_JT 60KV Line Base Case PO N-0 66 67 103 47 NIA 53 47 67 67 Continue to monitor future forecast
BNTA_CRB- MNTCA_JT 60 kV Line KASSON 115KV BUS (FAILURE OF NON-REDUNDENT RELAY) P5-5 Non-Redundant Relay 92 64 128 42 N/A 57 42 64 64 Continue to monitor future forecast
BNTA_CRB- MNTCA_JT 60 kV Line SCHULTE SW STA-LAMMERS 115KV [3993] & SCHULTE SW STA-KASSON-MANTECA 115KV [7472] P6 N-1-1 <100 <100 108 <100 <100 <100 <100 <100 <100 Continue to monitor future forecast

BRIGHTN-HOWARDJCT3 115KV Line No 1 | P2-2:A4:20:_W.SCRMNO 115KV SECTION DE P2-2 Bus <100 <100 <100 <100 <100 <100 <100 <100 111 Continue to monitor future forecast
BRIGHTN-HOWARDJCT3 115 kV Line No 1 |P2-3:A4:26:_W.SCRMNO - DE 115KV & BRIGHTN-W.SCRMNO LINE P2-3 Non-Bus-Tie Breaker <100 <100 <100 <100 <100 <100 <100 <100 147 Continue to monitor future forecast
BRIGHTN-HOWARDJCT3 115 kV Line No 1 [P5-5a:A5:5:_RIO 0SO 115 KV BUS (FAILURE OF NON-REDUNDENT RELAY) P5-5 Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 127 Continue to monitor future forecast
BRIGHTN-HOWARDJCT3 115 kV Line No 1 |P5-5d:A5:1:_No BF Relay Rio Oso 115KV CB 402 412 422 432 442 462 or 472 P5-5 Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 155 Continue to monitor future forecast
BRIGHTN-HOWARDJCT3 115kV Line No 1 [P7-1:A4:17_Rio Oso-West Sacramento 115 KV Line & West Sacramento-Brighton 115 KV Line P7-1 DTCL <100 <100 <100 <100 <100 <100 <100 <100 121 Continue to monitor future forecast
BRIGHTN-HOWARDJCT3 115kV W.SCRMNO - DE 115KV & BRIGHTN-W.SCRMNO LINE P2-3 Non-Bus Tie Breaker Fault 66 67 103 N/A 25 N/A N/A 90 90 Continue to monitor future forecast
BRIGHTN-HOWARDJCT3 115kV RIO 0SO 115KV - SECTION 2D & 1D P2-4 Bus Tie Breaker Fault N/A 98 118 79 N/A 53 80 N/A N/A Continue to monitor future forecast
BRIGHTN-HOWARDJCT3 115kV WOODLANDBIOM 13.80KV GEN UNIT 1 BRIGHTN-W.SCRMNO 115KV [0] P3 N-G-1 <100 <100 102 <100 <100 <100 <100 <100 <100 Continue to monitor future forecast
BRIGHTN-HOWARDJCT3 115kV RIO 0S0 115 KV BUS (FAILURE OF NON-REDUNDENT RELAY) P5-5 Non-Redundant Relay 126 128 105 73 9 48 74 123 123 SPS in 2017-2018 TPP
BRIGHTN-HOWARDJCT3 115kV WEST SACRAMENTO-DAVIS 115KV [4120] & WOODLAND-DAVIS 115KV [4210] P8 N-1-1 141 143 172 <100 <100 <100 90 124 124 SPS in 2017-2018 TPP
BRIGHTN-HOWARDJCT3 115kV Rio Oso-Woodland No. 1 115 KV Line & Rio Oso-Woodland No. 2 115 KV Line P7 DCTL 104 106 110 62 9 37 60 103 103 SPS in 2017-2018 TPP
Brighton - Davis 115 kV Line P2-3:A4:26: W.SCRMNO - DE 115KV & BRIGHTN-W.SCRMNO LINE P2-3 Non-Bus-Tie Breaker <100 <100 <100 <100 <100 <100 <100 <100 124 Continue to monitor future forecast
Brighton - Davis 115 kV Line P2-3:A4:26:_W.SCRMNO - DE 115KV & BRIGHTN-W.SCRMNO LINE P2-3 Non-Bus-Tie Breaker <100 <100 <100 <100 <100 <100 <100 <100 100 Continue to monitor future forecast
Brighton - Davis 115 kV Line RIO 0SO 115KV - SECTION 2D & 1D P2-4 Bus Tie Breaker Fault 136 N/A N/A 66 N/A 44 66 N/A N/A SPS in 2017-2018 TPP
Brighton - Davis 115 kV Line RIO 0S0 115 KV BUS (FAILURE OF NON-REDUNDENT RELAY) P5-5 Non-Redundant Relay 106 107 88 61 9 40 62 104 104 SPS in 2017-2018 TPP
Brighton - Davis 115 kV Line No BF Relay Rio Oso 115KV CB 402 412 422 432 442 462 or 472 P5-5 Non-Redundant Relay 15 "7 102 66 1" 44 66 m m Install redundent relay
Brighton - Davis 115 kV Line P5-5a:A5:5:_RIO 0SO 115 KV BUS (FAILURE OF NON-REDUNDENT RELAY) P5-5 Non-Redundant Relay N/A N/A N/A N/A N/A N/A N/A N/A 107 Continue to monitor future forecast
Brighton - Davis 115 kV Line P5-5d:A5:1:_No BF Relay Rio Oso 115KV CB 402 412 422 432 442 462 or 472 P5-5 Non-Redundant Relay N/A N/A N/A N/A N/A N/A N/A N/A 130 Continue to monitor future forecast
Brighton - Davis 115 kV Line P5-5d:A5:1:_No BF Relay Rio Oso 115KV CB 402 412 422 432 442 462 or 472 P5-5 Non-Redundant Relay N/A N/A N/A N/A N/A N/A N/A N/A 105 Continue to monitor future forecast
Brighton - Davis 115 kV Line WEST SACRAMENTO-DAVIS 115KV [4120] & WOODLAND-DAVIS 115KV [4210] P8 N-1-1 119 121 146 <100 <100 <100 <100 105 105 SPS in 2017-2018 TPP
Brighton - Davis 115 kV Line P7-1:A4:17_Rio Oso-West 115 KV Line & West Brighton 115 KV Line P7-1 DTCL N/A N/A N/A N/A N/A N/A N/A N/A 102 Continue to monitor future forecast
Brighton 230/115 kV Transformer No. 9 WOODLAND-DAVIS 115KV [4210] & BRIGHTON 230/115KV TB 10 P8 N-1-1 <100 <100 101 <100 <100 <100 <100 <100 <100 Continue to monitor future forecast
BRKRJCT-UCD_TP2 115KV Line No 1 P1-2:A4:31:_RIO OSO-WOODLAND #2 115KV [3470] & P1-2:A4:32:_BRIGHTN-W.SCRMNO 115KV [0] P12 N-1 <100 <100 <100 <100 <100 <100 <100 <100 117 Continue to monitor future forecast
BRKRJCT-UCD_TP2 115kV WOODLAND-DAVIS 115KV [4210] & WEST SACRAMENTO-DAVIS 115KV [4120] P6 N-1-1 19 121 147 <100 <100 <100 <100 106 106 SPS in 2017-2018 TPP
CARBONA- CRBNA JC 60 KV Line KASSON 115KV BUS (FAILURE OF NON-REDUNDENT RELAY) P5-5 Non-Redundant Relay 86 65 12 26 N/A 39 26 64 64 Continue to monitor future forecast
CHCGO PKHIGBINS 15Ky LineNo 1 (11517 PLACER-GOLD HILL #1 TISKVIS3401 12515 PLACER GOLD HILL #2 T1SKV P12 N1 <100 <100 <100 <100 <100 <100 <100 <100 159 |Continue to monitor future orecast
. P1-1:A5:14:_NARROWSPH2 13.80KV GEN UNIT 1 & P1-2:A5:52:_COLGATE-SMARTVILLE #1 60KV . "
COLGATE-NRRWS2TP 60 kV Line No 2 6510] MOAS OPENED ON COLGATE_NRRWS1TP P11 N-1 <100 <100 <100 <100 <100 <100 <100 <100 101 Continue to monitor future forecast
Cortina 230/115/60 KV Transformer No. 1 | CORTINA 230/115KV T8 4 P1 N1 105 NA NA 3 NA 2 103 NA NA Rt e 0 K Transfomer Baro.
Cortina 230/115/60 KV Transformer No. 1 | CORTINA 230/115KV T8 4 & WADHAM 13 80KV GEN UNIT 1 ] N-G-1 126 <100 <100 <100 <100 <100 <100 <100 A o K Transfomer Bk,
Cotina 230/115/60 KV Transformer No. 1~ WADHAM 1380KV GEN UNIT 1 & P1-3:A422:_CORTINA 115/60KV T8 5 ] N-G-1 101 <100 <100 <100 <100 <100 <100 <100 A o K Transfomer Bk,
Cortina 230/115/60 KV Transformer No. 1 | CORTINA 230/115KV T8 4 & TULUCAY-VACA 230KV [5800] Po N1 116 <100 <100 o <100 <100 % <100 A 0 K Transfomer Bk,
Cortina 80 kV Line No. 2 Base Case Base PO <100 <100 <100 <100 <100 <100 <100 <100 103 Continue to monitor future forecast
Cortina 60 kV Line No. 2 Base Case Base PO <100 <100 <100 <100 <100 <100 <100 <100 103 Continue to monitor future forecast
Cortina 80 kV Line No. 2 Base Case Base PO <100 <100 <100 <100 <100 <100 <100 <100 103 Continue to monitor future forecast
Cortina 60 kV Line No. 2 Base Case Base PO <100 <100 <100 <100 <100 <100 <100 <100 103 Continue to monitor future forecast

CRIWSLOLGUSTN T 60KV LineNo 1 |7 124 QTIOSSPY SASOKV GENUNITY & P1-ZAIZAT. SALADO CROWCREEKSWSTA 80KV .4 N1 <100 <100 <100 <100 <100 <100 <100 <100 104 Continue o monitor future orecast

CRWS LDJ-GUSTN JT 60KV Line No 1 P1-2:A12:19: CROW CREEK SW STA-FRONTIER SOLAR PV 60KV [7859] P1-2 N-1 <100 <100 <100 <100 <100 <100 <100 <100 116 Continue to monitor future forecast

CRWS LDJ-GUSTN JT 60 kV Line No 1 P1-2:A12:17:_SALADO-CROW CREEK SW STA 60KV [7858] P1-2 N-1 <100 <100 <100 <100 <100 <100 <100 <100 102 Continue to monitor future forecast

GWFTRCY3 18.00KV & GWFTRCY1 13.80KV & GWFTRCY2 13.80KV GEN UNITS &CROW CREEK SW . "
CRWS_LDJ-GUSTN_JT 60kV STAFRONTIER SOLAR PV 60KV [7859] P3 N-G-1 <100 <100 102 <100 <100 <100 <100 <100 <100 Continue to monitor future forecast
CURTISS-MI-WUK 115 KV BELLOTA 230/115KV TB 2 & BELLOTA 230/115KV TB 1 P6 N-1-1 <100 <100 107 <100 <100 <100 <100 <100 <100 SPS in 2019-2020 TPP
Del Mar - Atlantic 115 kV Line No. 2 Base Case PO N-0 83 86 110 40 6 52 40 82 82 Continue to monitor future forecast
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2022-2023 ISO Reliability Assessment - Study Results.

Study Area:
Thermal Overloads

PG&E Central Valley

Page 2

“‘v California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

i i . 2024 SP Heavy . " ial Mitiaati y
Overloaded Facili Contingency (All and Worst P6) Categor Category Description - a2 Project & Potential Mitigation Solutions
v 0ency ) oo gory Besap 2024 Summer Peak | 2027 Summer Peak | 2032 Summer Peak | 2024 SPring Of- | 2027 Spring Ofi | ey e g g | 2024 Spring OP | 2027 SP High CEC 2035 ATE ! o
Peak Peak Sensitivity Forecast
Gas Gen
Del Mar - Allanfic 115KV LineNo. 2| P1-2:A5:10;_ATLANTIC-GOLD HILL 230KV [4330] P12 N1 <100 <100 <100 <100 <100 <100 <100 <100 120 Continue to monilor future forecast
Del Mar - Atlantic 115 kV Line No. 2| P1-2:A5:11:_MIDDLE FORK-GOLD HILL 230KV [5140] P1-2 N-1 <100 <100 <100 <100 <100 <100 <100 <100 119 Continue to monitor future forecast
Del Mar - Allanfic 115KV LineNo.2___|P1-2:A5:2;_POE-RIO 0SO 230KV [5540] P12 N1 <100 <100 <100 <100 <100 <100 <100 <100 119 Continue to monilor future forecast
Del Mar - Allantic 115 kV Line No. 2| P1-2:A5:33._RIO OSO-LINCLN-SPI-LINC 115KV [0] P1-2 N-1 <100 <100 <100 <100 <100 <100 <100 <100 119 Continue to monitor future forecast
Del Mar - Allanfic 115KV LineNo. 2___|P1-4:A5:1:_GOLDHILL _SVD=V. P14 N1 <100 <100 <100 <100 <100 <100 <100 <100 119 Continue to monilor future forecast
Del Mar - Atlantic 115 kV Line No. 2| P2-2:A5:3:_GOLDHILL 230KV SECTION 2D P2-2 Bus <100 <100 <100 <100 <100 <100 <100 <100 123 Continue to monitor future forecast
Del Mar - Allantic 115KV LineNo. 2| P2-2:A5:4:_GOLDHILL 230KV SECTION 1D P2-2 Bus <100 <100 <100 <100 <100 <100 <100 <100 122 Continue to monilor future forecast
Del Mar - Atlantic 115 kV Line No. 2| P2-3:A5:10:_GOLDHILL - 2D 230KV & MIDDLE FORK-GOLD HILL LINE P2-3 Non-Bus-Tie Breaker <100 <100 <100 <100 <100 <100 <100 <100 123 Continue to monitor future forecast
Del Mar - Allanfic 115KV LineNo.2___|P2-3:A5:5:_RI0 OSO 230KV - MIDDLE BREAKER BAY 1 P2-3 Non-Bus-Tie Breaker <100 <100 <100 <100 <100 <100 <100 <100 122 Continue to monilor future forecast
Del Mar - Atlantic 115 kV Line No. 2| P2-4:A11:1:_BELLOTA 230KV - SECTION 1E & 2E P24 Bus-Tie-Breaker <100 <100 <100 <100 <100 <100 <100 <100 123 Continue to monitor future forecast
Del Mar - Allantic 115KV LineNo. 2| P2-4:A11:7:_TESLAE 230KV - SECTION 2E & 1E P24 Bus-Tie-Breaker <100 <100 <100 <100 <100 <100 <100 <100 123 Continue to monilor future forecast
Del Mar - Atlantic 115 kV Line No. 2| P5-6a:A11:6:_TESLA 230KV BUS E (FAILURE OF NON-REDUNDENT RELAY) P55 Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 123 Continue to monitor future forecast
Del Mar - Allantic 115KV LineNo. 2| P5-5a:A4:7:_BRIGHTON 230KV BUS (FAILURE OF NON-REDUNDENT RELAY) P55 Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 121 Continue to monilor future forecast
Del Mar - Atlantic 115 kV Line No. 2| P5-5a:A5:2:_RI0 OSO 230 KV BUS (FAILURE OF NON-REDUNDENT RELAY) P55 Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 123 Continue to monitor future forecast
Del Mar - Allanfic 115KV LineNo.2___| P5-5¢(DC):A4:2:_Station P55 Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 121 Continue to monilor future forecast
Del Mar - Atlantic 115 kV Line No. 2| ATLANTIC-GOLD HILL 230KV [4330] & RIO OSO-ATLANTIC 230KV [5590] P6 N-1-1 NConv NConv 119 <100 <100 <100 <100 <100 <100 Continue to monitor future forecast
Del Mar - Atlantic 115 kV LineNo.2 | P7-1:A11:17:_GOLD HILL-EIGHT MILE ROAD 230KV [4800] & GOLD HILL-LODI STIG 230KV [4810] P74t DTCL <100 <100 <100 <100 <100 <100 <100 <100 122 Continue to monitor future forecast
Del Mar - Atlantic 115 kV LineNo.2 | P7-1:A11:37:_LOCKEFORD-BELLOTA 230KV #1 [4990] & LOCKEFORD-BELLOTA 230KV #2 [4990] P74t DTCL <100 <100 <100 <100 <100 <100 <100 <100 123 Continue to monitor future forecast
Del Mar - Allantic 115KV LineNo. 2| P7-1:A11:9:_EIGHT MILE ROAD-TESLA 230KV [4660] & STAGG-TESLA 230KV [5680] P71 DTCL <100 <100 <100 <100 <100 <100 <100 <100 121 Continue to monilor future forecast
Del Mar - Atlantic 115 kV LineNo.2 | P7-1:A4:23:_GOLD HILL-EIGHT MILE ROAD 230KV [4800] & GOLD HILL-LODI STIG 230KV [4810] P74t DTCL <100 <100 <100 <100 <100 <100 <100 <100 122 Continue to monitor future forecast
Del Mar - Atlantic 115 kV Line No. 2| P7-1:A5:7_Atlantic-Gold Hill 230 KV Line & Rio Oso-Gold Hill 230 KV Line P71 DTCL <100 <100 <100 <100 <100 <100 <100 <100 121 Continue to monitor future forecast
Delevan-Cortina 230 KV Line VVACA-DIX 230KV - SECTION 2F & 2E P2-4 Bus Tie Breaker Fault 86 87 109 70 41 61 104 83 83 Continue to monitor future forecast
Delevan-Cortina 230 kV Line P5-5¢(DC):A4:1:_Station P5-5 Non-Redundant Relay 60 99 36 69 30 62 102 79 79 Sensitivity Only
Delevan-Cortina 230 kV Line Delevan-Vaca Dixon No.2 230 KV Line & Delevan-Vaca Dixon No.3 230 KV Line P7 DCTL 53 108 34 69 41 61 103 82 82 Project: Delevan-Cortina 230KV line
Delta Switching Yard - Tesla 230 kV Line | TESLA E 230KV SECTION 2E P22 Bus Fault 54 109 34 102 94 78 91 30 30 Genration Redispatch
Delta Switching Yard - Tesla 230 kV Line 'VACA-DIX 230KV SECTION NA P2-2 Bus Fault 28 25 24 117 80 86 106 33 33 Genration Redispatch
Delta Switching Yard - Tesla 230 kV Line | TESLA E - 2E 230KV & STAGG-TESLA line P2-3 Non-Bus Tie Breaker Fault 36 27 25 102 N/A 78 91 N/A N/A Genration Redispatch
Delta Switching Yard - Tesla 230 kV Line__| DLSWSTA 230KV - MIDDLE BREAKER BAY 2 P2-3 Non-Bus Tie Breaker Faull 2 NA NA 106 NA 105 108 NA NA Genration Redispatch
Delta Switching Yard - Tesla 230 kV Line | P5-5a:A4:6:_VACA-DIXON 230KV BUS (FAILURE OF NON-REDUNDENT RELAY) P55 Non-Redundant Relay 27 34 17 128 102 103 131 32 32 Genration Redispatch
Delta Switching Yard - Tesla 230 kV Line P5-5¢(DC):A4:1:_Station P5-5 Non-Redundant Relay 33 24 26 116 82 84 103 30 30 Install redundent relay
Delta Switching Yard - Tesla 230 kV Line__| TESLA 230KV BUS C (FAILURE OF NON-REDUNDENT RELAY) P55 Non-Redundant Relay 17 16 7 105 89 70 92 18 18 Genration Redispatch
Delta Switching Yard - Tesla 230 kV Line__| VACA-DIXON 230KV BUS (FAILURE OF NON-REDUNDENT RELAY) P55 Non-Redundant Relay 15 27 2 129 o7 91 129 21 21 Install redundent relay
Delta Switching Yard - Tesla 230 kV Line | Vaca-Peabody 230 KV Line & Vaca-Lambie Sw Sta 230 KV Line P7 DCTL 11 10 13 102 85 76 96 13 13 Genration Redispatch
Delta Switching Yard - Tesla 230 kV Line__|P7-T:A11:27;_TESLA-NEWARK #1 230KV [5720] & TESLA-RAVENSWOOD 230KV [5730] P7 DCTL 2 % 2 103 9 79 92 30 30 Genration Redispatch
Delta Switching Yard - Tesla 230 kV Line | BRENTWOOD-KELSO 230KV [4410] 8 KELSO-TESLA 230KV [4930] P7 DCTL 14 8 9 100 87 69 86 15 15 Genration Redispatch
Delta Switching Yard - Tesla 230 kV Line  Lambie Sw Sta-Birds Landing Sw Sta 230 KV Line & Peabody-Birds Landing Sw Sta 230 KV Line P7 DCTL 12 12 13 98 85 74 100 14 14 Sensitivity Only
Delta Switching Yard - Tesla 230 kV Line Birds Landing-CC Sub 230KV Line & Birds Landing-Contra Costa PP 230KV Line P7 DCTL 35 15 19 106 79 105 108 20 20 Genration Redispatch
) P1-1:A11:31_GWFTRCY3 18.00KV & GWFTRCY1 13 80KV & GWFTRCY2 13.80KV GEN UNITS & P1- ) )
DIXONPGE DIXON-J1 80KV Line No 1|7 - T ok [5740] Pt N1 <100 <100 <100 <100 <100 <100 <100 <100 146 Continue to monitor future forecast
Dixon-Vaca #1 & #2 60 KV DIXON-VACA #2 60KV [6740] P1 N-1 13 <100 <100 62 23 39 61 111 111 Project: Vaca Davis Area Reinforcement Project
- Short term: Action Plan
Dixon-Vaca #1 & #2 60 KV VACA-DXN-DIXON-J1-TRAVIS 60KV [0] MOAS OPENED ON TRAVIS_TRAVISJT P1 N-1 122 <100 <100 73 NA 51 72 NIA NA Project: Vaca Davis Area Reinforcement Project
- Short term: Action Plan
Dixon-Vaca #1 & #2 60 KV GWFTRCY3 18.00KV & GWFTRCY1 13.80KV & GWFTRCY2 13.80KV GEN UNITS & DIXON-VACA #2 3 N-G-A <100 <100 <100 <100 <100 <100 <100 m " Project: Vaca Davis Area Reinforcement Project
60KV [6740] - Short term: Action Plan
A\ GWFTRCY3 18.00KV & GWFTRCY1 13.80KV & GWFTRCY2 13.80KV GEN UNITS & VACA-DXN- G Project: Vaca Davis Area Reinforcement Project
Dixon-Vaca #18#260k/ DIXON-J1-TRAVIS 60KV [0] MOAS OPENED ON TRAVIS_TRAVISJT i Nt 2 10 <10 10 <10 <10 <10 <10 <19 |- Shottterm: Action Plen
Dixon-Vaca #1 60 kV P1-2:A4:53._DIXON-VACA #2 60KV [6740] P1-2 N-1 <100 <100 <100 <100 <100 <100 <100 <100 146 Continue to monitor future forecast
DPWIR_TP-DAVIS 115KV BRIGHTONDAVIS 115K\ [1140] MOAS OPENED ON HOWARDJCTS_BRKRJCT & WOODLAND- P6 NA1-1 %0 B 107 <100 <100 <100 <100 <100 <100 Continue to montor future forecast
DAVIS 115KV [4210]
Drum - Higgins 115 kV Line GOLDHILL 230KV - SECTION 2D & 1D P24 Bus Tie Breaker Fault 1 NA <100 195 146 9% 195 NConv NCony | Froject: Gold Hill 2307115 kV Transformer Additoin Project
Short term: Action Plan
Drum - Higgins 115 kV Line GOLD HILL 230 KV BUS (FAILURE OF NON-REDUNDENT RELAY) P55 Non-Redundant Relay NConv NConv <100 187 176 8 187 NConv NCony  [Frolect Gold il 23915 K Transtormer Addioin Project
Drum - Higgins 115 KV Line GOLD HILL 115 KV BUS (FAILURE OF NON-REDUNDENT RELAY) P55 Non-Redundant Relay 119 114 <100 4 64 % “ 137 137 Project: Gold Hil 230/115 kV Transformer Additoin Project.
Short term: Action Plan
Drum - Higgins 115 KV Line No BF Relay Gold Hill 115KV CB 172 or 392 P55 Non-Redundant Relay 119 114 <100 4 64 % “ 137 137 Project: Gold Hil 230/115 kV Transformer Additoin Project.
Short term: Action Plan
Drum - Higgins 115 KV Line GOLD HILL 115 KV BUS (FAILURE OF NON-REDUNDENT RELAY) P55 Non-Redundant Relay 105 % 9% 2% 89 21 2% 123 123 Project: Gold Hil 230/115 kV Transformer Additoin Project.
Short term: Action Plan
Drum - Higgins 115 kV Line P5-5a:A5:6:_ GOLD HILL 115 KV BUS (FAILURE OF NON-REDUNDENT RELAY) P55 Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 218 Continue to monilor future forecast
Drum - Higgins 115 kV Line P5-50:A5:2:_No BF Relay Gold Hill 115KV CB 172 0r 392 P55 Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 218 Continue to monitor future forecast
Drum - Higgins 115 kV Line P5-5a:A5:6:_ GOLD HILL 115 KV BUS (FAILURE OF NON-REDUNDENT RELAY) P55 Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 181 Continue to monilor future forecast
Drum - Higgins 115 kV Line P5-50:A5:2:_No BF Relay Gold Hill 115KV CB 172 0r 392 P55 Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 181 Continue to monitor future forecast
Drum - Higgins 115 kV Line P5-52:A5:6:_ GOLD HILL 115 KV BUS (FAILURE OF NON-REDUNDENT RELAY) P55 Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 160 Continue to monilor future forecast
Drum - Higgins 115 kV Line P5-50:A5:2:_No BF Relay Gold Hill 115KV CB 172 0r 392 P55 Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 160 Continue to monitor future forecast
Drum - Higgins 115 KV Line Placer-Gold Hill No. 1 115 KV Line and Placer-Gold Hll No. 2 115 KV Line p7 DeTL 119 114 115 4 64 u “ 137 137 System UpgradelPrefered esources/operatng souion a5
Drum - Higgins 115 kV Line P7-1:A5:19_Placer-Gold Hill No. 1 115 KV Line and Placer-Gold Hill No. 2 115 KV Line P71 DTCL <100 <100 <100 <100 <100 <100 <100 <100 217 Continue to monitor future forecast
Drum - Higgins 115 kV Line P7-1:A5:19_Placer-Gold Hill No. 1 115 KV Line and Placer-Gold Hill No. 2 115 KV Line P71 DTCL <100 <100 <100 <100 <100 <100 <100 <100 180 Continue to monitor future forecast
Drum - Higgins 115 kV Line P7-1:A5:19_Placer-Gold Hill No. 1 115 KV Line and Placer-Gold Hill No. 2 115 KV Line P71 DTCL <100 <100 <100 <100 <100 <100 <100 <100 159 Continue to monitor future forecast
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Page 3
2022-2023 ISO Reliability Assessment - Study Results.
Study Area: PG&E Central Valley

o B .
Thermal Overloads -’ California ISO
Loading % (Baseline Scenarios) Loading % (Sensitivity Scenarios)
i i . 2024 SP Heavy . " ial Mitiaati y
Overloaded Facili Contingency (All and Worst P6) Categor Category Description f. 3 Project & Potential Mitigation Solutions
v 0ency ) oo gory Besap 2024 Summer Peak | 2027 Summer Peak | 2032 Summer Peak | 2024 SPring Of- | 2027 Spring Ofi | ey e g g | 2024 Spring OP | 2027 SP High CEC 2035 ATE ! o
Peak Peak Sensitty Forecast
Gas Gen
Drum-Rio Oso 115KV No. 1Line | GOLDHILL 230KV - SECTION 2D & 1D P24 Bus Tie Breaker Fault 176 178 ) P 197 19 s NConv NCony |Froject Gold Hil 230/115 kV Transformer Addioin Project
Short term: Action Plan
Drum-Rio Oso 115KV No. 1Line | GOLDHILL 230KV - SECTION 2D & 1D P24 Bus Tie Breaker Fault NConv NConv NConv a 121 4 a NConv NCony |Froject Gold Hil 230/115 KV Transformer Addioin Project
Short term: Action Plan
Drum-Rio Oso 115 KV/No. Line | GOLD HILL 230 KV BUS (FAILURE OF NON-REDUNDENT RELAY) P55 Non-Redundant Relay NConv NConv <100 e 197 19 5 NConv NCony  [Frolect Gold il 23015 K Transtormer Addioin Project
Drum-Rio Oso 115 KV/No. Line | GOLD HILL 230 KV BUS (FAILURE OF NON-REDUNDENT RELAY) P55 Non-Redundant Relay NConv NConv <100 4 121 4 a NConv NGony  [Frolect Gold i 25915 K Transtormer Addioin Project
Drum - Rio Oso 115KV No. 1 Line__|P5-5a:A5:6:_GOLD HILL 115 KV BUS (FAILURE OF NON-REDUNDENT RELAY) P55 Non-Redundant Relay <100 <100 <10 <10 <100 <10 <10 <100 103 Continue to monitor future forecast
Drum -Rio Oso 115KV No. 1 Line___|P5-50:A6:2:_No BF Relay Gold Hil 115KV CB 172 0r 392 P55 Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 103 Continue to montor future forecast
Drum-Rio Oso 115KV No. 1Line | GOLDHILL 230/115KV TB 2 & GOLDHILL 230/1 15KV TB 1 P6 NA1-1 NConv NConv <100 <100 120 <100 <100 <100 <100 Project: Gold Hil 230/115 kV Transformer Addilin Project
Short term: Action Plan
Drum - Rio Oso 115 kV No. 1 Line P7-1:A5:19_Placer-Gold Hill No. 1 115 KV Line and Placer-Gold Hill No. 2 115 KV Line P71 DTCL <100 <100 <100 <100 <100 <100 <100 <100 102 Continue to monitor future forecast
Drum-Rio Oso 115KV No. 2Line___|P5-5a:A5:6:_ GOLD HILL 115 KV BUS (FAILURE OF NON-REDUNDENT RELAY) P55 Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 112 Continue to montor future forecast
Drum -Rio Oso 115KV No. 2 Line___|P5-50:A5:2:_No BF Relay Gold Hil 115KV CB 172 or 392 P55 Non-Redundant Relay <100 <100 <100 <10 <100 <100 <100 <100 12 Continue to montor future forecast
Drum -Rio 050 115 KV No. 2 Line | P7-1:A5:19_Placer-Gold HllNo. 1 115 KV Line and Placer-Gold Hill No. 2 115 KV Line P7-1 bTCL <100 <100 <100 <100 <100 <100 <100 <100 112 Continue to montor future forecast
DRUNDUTCHELATAJT 115 kV Line No 1 ;‘2920?5 17: PLACER-GOLD HILL #1 115KV [3340) & P1-2:A5:18:_PLACER-GOLD HILL #2 115KV P12 N1 <100 <100 <100 <100 <100 <100 <100 <100 217 Continue to montor future forecast
DUTCHELAT1JT-CHCGO PK 115 kV Line No 1 ;‘2920?5 17: PLACER-GOLD HILL#1 116KV [3340) & P1-2:A5:18:_PLACER-GOLD HILL #2 115KV P12 N1 <100 <100 <100 <100 <100 <100 <100 <100 180 Continue to montor future forecast
Eagle Rock - ﬁ“’g’;‘;:‘; ﬁé)v (Highiand fo. /A A DIXON 230KV BUS (FAILURE OF NON-REDUNDENT RELAY) P55 Non-Redundant Relay 50 % 37 68 2% 52 104 n 7 Sensitvity Only
Eight Mile - Slagg 230 KV Line EIGHT MILE ROAD-TESLA 230KV [4660] P1 N 7 NA NA % NA o1 101 NA NA Sensitvity Only
Eight Mile - Stagg 230 KV Line TESLA E 230KV SECTION 1 P22 Bus Fault NConv NConv NConv % 8 66 105 78 78 Sensitity Only
Eight Mile Road - Tesia 230 KV Line__|EIGHT MILE ROAD-STAGG 230KV [5002] (EIGHT MI-STAGG-J1) P21 Line Section wio Fault 7 7 59 % 81 6 106 7 7 Sensitity Only
Eight Mile Road - Tesia 230 KV Line___|STAGG-H - 1H 230KV & EIGHT MILE ROAD-STAGG line P23 | Non-Bus Tie Breaker Faul 69 68 48 % NA 63 106 NA NA Sensitity Only
Eight Mile Road - Tesia 230 kV Line___|EIGHT MILE ROAD-STAGG 230KV [5002] & STAGG-TESLA 230KV [5680] P7 DCTL 66 64 15 o 79 62 104 o7 67 Sensitity Only
Eldorado - Missouri Flat 115 KV No_1 Line _|P2-1A5:12. MISSOURI FLAT-GOLD HILL #1 115KV 126601 (GOLDHILL-CPM TAP] P21 Line Section wio Fault <100 <100 <100 <100 <100 <100 <100 <100 132 Continue to monitor future forecast
Eldorado - Missouri Flat 115 KV No.1 Line__|P2-1:A5:50: MISSOURIFLAT-GOLD HILL #1 115KV [2660] (SHPRINGT-CLRKSVLT) P21 Line Section wio Fault <100 <100 <100 <100 <100 <100 <100 <100 132 Continue to montor future forecast
Eldorado - Missouri Flat 115 KV No.1 Line__|P2-1:A5:11: MISSOURI FLAT-GOLD HILL #2 115KV [2670] (GOLDHILL-SHPRING2) P21 Line Section wio Fault <100 <10 <100 <100 <100 <100 <100 <100 113 Continue to montor future forecast
Eldorado - Missouri Flat 115 KV No_1 Line | P2-2A58: GOLDHILL 115KV SECTION 2F P22 Bus <100 <100 <100 <100 <100 <100 <100 <100 130 Continue to montor future forecast
Eldorado - Missouri Flat 115 kV No.1 Line__| P2-2A57:_GOLDHILL 115KV SECTION 1E P22 Bus <100 <10 <100 <100 <100 <100 <100 <100 113 Continue to montor future forecast
Eldorado - Missouri Flat 115 kV No_1 Line | P2-3:A5:13: GOLDHILL-1E 115KV & PLACER-GOLD HILL #2 LINE P23 Non-Bus-Tie Breaker <100 <100 <100 <100 <100 <100 <100 <100 113 Continue to montor future forecast
Eldorado - Missouri Flat 115 KV No.1 Line__|P2-4:A5:3; GOLDHILL 115KV - SECTION 1F &2F P24 Bus-Tie-Breaker <100 <10 <100 <100 <100 <100 <100 <100 131 Continue to montor future forecast
Eldorado - Missouri Flat 115 KV No. 2 Line__|P2-1:A5:12: MISSOURI FLAT-GOLD HILL #1 115KV [2660] (GOLDHILL-CPM TAP) P21 Line Section wio Fault <100 <100 <100 <100 <100 <100 <100 <100 143 Continue to montor future forecast
Eldorado - Missouri Flat 115 KV No. 2 Line__|P2-1A5:50: MISSOURI FLAT-GOLD HILL #1 115KV [2660] (SHPRINGT-CLRKSVLT) P21 Line Section wio Fault <100 <10 <100 <100 <100 <100 <100 <100 113 Continue to montor future forecast
Eldorado - Missouri Fat 115 KV No. 2 Line__|P2-1:A5:12: MISSOURIFLAT-GOLD HILL #1 115KV [2660] (GOLDHILL-CPM TAP) P21 Line Section wio Fault <100 <100 <100 <100 <100 <100 <100 <100 143 Continue to montor future forecast
Eldorado - Missouri Flat 115 KV No. 2 Line__|P2-1A5:50: MISSOURI FLAT-GOLD HILL #1 115KV [2660] (SHPRINGT-CLRKSVLT) P21 Line Section wio Fault <100 <10 <100 <100 <100 <100 <100 <100 113 Continue to montor future forecast
Eldorado - Missouri Flat 115 KV No. 2 Line__| P2-2A58; GOLDHILL 115KV SECTION 2F P22 Bus <100 <100 <100 <100 <100 <100 <100 <100 101 Continue to montor future forecast
Eldorado - Missouri Flat 115 kV No. 2 Line__| P2-2A58;_GOLDHILL 115KV SECTION 2F P22 Bus <100 <10 <100 <100 <100 <100 <100 <100 101 Continue to montor future forecast
Eldorado - Missouri Flat 115 KV No. 2 Line__| P2-3:A5:13; GOLDHILL - 1E 115KV & PLACER-GOLD HILL #2 LINE P23 Non-Bus-Tie Breaker <100 <100 <100 <100 <100 <100 <100 <100 102 Continue to montor future forecast
Eldorado - Missouri Flat 115 KV No. 2 Line__| P2-3A5:13;_GOLDHILL - 1E 115KV & PLACER-GOLD HILL #2 LINE P23 Non-Bus-Tie Breaker <100 <10 <100 <100 <100 <100 <100 <100 102 Continue to montor future forecast
Eldorado - Missouri Flat 115 KV No. 2 Line__|P2-4:A5:3: GOLDHILL 115KV - SECTION 1F & 2F P24 Bus-Tie-Breaker <100 <100 <100 <100 <100 <100 <100 <100 122 Continue to montor future forecast
Eldorado - Missouri Flat 115 kV No. 2 Line__|P2-4:A5:3:_GOLDHILL 115KV - SECTION 1F & 2F P24 Bus-Tie-Breaker <100 <10 <100 <100 <100 <100 <100 <100 122 Continue to montor future forecast
Gold Hill 230/115 KV Transformer No. 1 _|P2-2A5:8;_ GOLDHILL 115KV SECTION 2F P22 Bus <100 <100 <100 <100 <100 <100 <100 <100 108 Continue to montor future forecast
P1-2A5:34: DRUM-HIGGINS 115KV [4393] MOAS OPENED ON CHCGO PK_HIGGINS & P1- ! !
GOLDHILLHORSHE  f15kv LineNo 1|20t B e P12 N1 <100 <100 <100 <100 <100 <100 <100 <100 136 Continue to montor future forecast
GUSTN JT-NEWNAN 60KV P1-2A12:19__CROW CREEK SW STAFRONTIER SOLAR PV 60KV [7859] P12 [ <100 <10 <10 <10 <100 <10 <10 <10 116 Continue to monior future forecast
GUSTN JT-NEWMAN 60 KV P1-2A12:17;_SALADO-CROW CREEK SW STA 60KV [785] P12 N1 <100 <100 <100 <100 <100 <100 <100 <100 102 Continue to montor future forecast
GWFTRCY3 18.00KV & GWFTRCY1 13 80KV & GWFTRCY2 13 80KV GEN UNITS & CROW CREEK ! !
GUSTN JT-NEWMAN 60 kV SW STA-FRONTIER SOLAR PV 60KV [7859] P3 N-G-1 <100 <100 102 <100 <100 <100 <100 <100 <100 Continue to monitor future forecast
GUSTN JT-NEWMAN 60 kV Line No 1 ;L';é?m -Q1103SPV 34.50KV GEN UNIT 1 & P1-2A12:17:_SALADO-CROW CREEK SWSTA 60KV | - 4 N1 <100 <100 <100 <100 <100 <100 <100 <100 104 Continue to montor future forecast
Hammer - Country Club 60 kV/ STAGG 230KV BUS (FAILURE OF NON-REDUNDENT RELAY) P5-5 Non-Redundant Relay 0 0 123 0 0 0 0 0 0 Continue to monitor future forecast
Figgins - Bell 115 KV Line OLDHILL 230KV - SECTION 2D & 1D P24 Bus Tie Breaker Fault NA 0 179 122 80 [ 102 NConv NConv___|Continue to monitor future frecast
Higgins - Bell 115 kV Line GOLD HILL 230 KV BUS (FAILURE OF NON-REDUNDENT RELAY) P55 Non-Recundant Relay NConv NConv <100 142 % 7 142 NConv NCony  [Frolect Gold il 23915 K Transtormer Addioin Project
Figgins - Bell 115 KV Line P5-52:A555,_GOLD HILL 115 KV BUS (FAILURE OF NON-REDUNDENT RELAY) P55 Non-Redundant Relay <100 <100 <10 <100 <100 <10 <100 <100 18 Continue to monitor future forecast
Figgins - Bell 115 KV Line P5-50:A5:2: No BF Relay Gold Hill 115KV CB 172 or 392 P55 Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 128 Continue to montor future forecast
Higgins - Bell 115 kV Line P7-1:A5:19_Placer-Gold Hill No. 1 115 KV Line and Placer-Gold Hill No. 2 115 KV Line P71 DTCL <100 <100 <100 <100 <100 <100 <100 <100 146 Continue to monitor future forecast
HIGGINS-BELL PGE 115V Line No 1 512920’]“5 17:_PLACER-GOLD HILL #1 115KV [3340) & P1-2:A5:18:_PLACER-GOLD HILL #2 115KV P12 N1 <100 <100 <100 <100 <100 <100 <100 <100 147 Continue to montor future forecast
HOWARDJCT3-BRKRICT 115KV Line No 1 |P2:2:A4:20: W.SCRMNO 115KV SECTION DE P22 Bus <100 <100 <100 <100 <100 <100 <100 <100 1m Continue to montor future forecast
HOWARDJCT3-BRKRICT 115KV Ling No 1 |P2-3:A4:26: W.SCRMINO - DE 115KV & BRIGHTN-W.SCRMNO LINE P23 Non-Bus-Tie Breaker <100 <100 <100 <100 <100 <100 <100 <100 148 Continue to montor future forecast
HOWARDJCTS-BRKRICT 115KV Line No 1 |P5-5a:A5:5:_RIO 0SO 115 KV BUS (FAILURE OF NON-REDUNDENT RELAY) P55 Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 127 Continue to montor future forecast
HOWARDJCT3-BRKRICT 115KV Line No 1 |P5-5:A5:1: No BF Relay Rio Oso 115KV CB 402 412 422 432 442 462 or 472 P55 Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 155 Continue to montor future forecast
HOWARDJCT3-BRKRJCT 115KV Line No 1 [P7-1:A4:17_Rio Oso-West Sacramento 115 KV Line & West Sacramento-Brighton 115 KV Line P7-1 DTCL <100 <100 <100 <100 <100 <100 <100 <100 121 Continue to monitor future forecast
HOWARDICTS-BRKRICT 115K |W.SCRMNO - DE 116KV & BRIGHTN-W.SCRVNO LINE P23 | Non-Bus Tie Breaker Faul T8 127 69 NA % NA NA % 90 Operating solution
HOWARDJCT3-BRKRICT 115KV___|RI0 0SO 115KV - SECTION 2D & 1D P24 Bus Tie Breaker Faull NA % 118 79 NA 53 80 NA NA Continue to monitor future forecast
HOWARDJCT3-BRKRICT 115KV___|RI0 0SO 115 KV BUS (FAILURE OF NON-REDUNDENT RELAY) P55 Non-Redundant Relay 126 128 105 73 9 49 7 123 123 sPS in 2017-2018 TPP
HOWARDJCT3-BRKRJCT 115KV___|P5-56(DC):A4:12. Slation P55 Non-Redundant Relay 104 106 10 & 10 a7 60 103 103 Installredundent relay
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“‘v California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

California ISO/IOP

i i . 2024 SP Heavy . " ial Mitiaati y
Overloaded Facili Contingency (All and Worst P6) Categor Category Description - a2 Project & Potential Mitigation Solutions
v 9ency ) oo goryBeserp 2024 Summer Peak | 2027 Summer Peak | 2032 Summer Peak | 2024 SPring Off | 2027 Spring Off- | goreyapjo g i | 2024 SPring O} 2027 SPHIGNCEC | 555y ! o
Peak Peak Sensitivity Forecast
Gas Gen
HOWARDJCT3-BRKRJCT 115kV. P5-5d:A5:1:_No BF Relay Rio Oso 115KV CB 402 412 422 432 442 462 or 472 P5-5 Non-Redundant Relay 137 139 122 79 1" 53 80 132 132 Install redundent relay
HOWARDJCT3-BRKRJCT 115kV WEST SACRAMENTO-DAVIS 115KV [4120] & WOODLAND-DAVIS 115KV [4210] P8 N-1-1 141 143 172 <100 <100 <100 90 125 125 SPS in 2017-2018 TPP
HOWARDJCT3-BRKRJCT 115kV. Rio Oso-Woodland #1 115 KV Line & Rio Oso-Woodland #2 115 KV Line P7 DCTL 104 106 110 62 10 37 60 103 103 SPS on Briton
HOWARDJCT3-BRKRJCT 115kV Rio Oso-West 115 KV Line & West Brighton 115 KV Line P7 DCTL 97 98 117 67 24 36 57 90 90 Continue to monitor future forecast
Industrial 60 KV Tap Line LODI25_2_UNIT 1 & LOCKEFORD-INDUSTRIAL 60KV [7420] P3 N-G-1 <100 102 <100 <100 <100 <100 <100 <100 <100 Project: Lockeford-Lodi Project
Kasson - Carbona 60 kV Line KASSON 115KV BUS (FAILURE OF NON-REDUNDENT RELAY) P5-5 Non-Redundant Relay 101 75 130 35 0 46 35 75 75 Project: Vierra Looping in Project. Short term: Action Plan
Kasson - Louise 60 kV Line P5-5a:A11:17:_KASSON 115KV BUS (FAILURE OF NON-REDUNDENT RELAY) P5-5 Non-Redundant Relay N/A N/A N/A N/A N/A N/A N/A N/A 385 Continue to monitor future forecast
Kasson - Louise 60 kV Line SCHULTE SW STA-LAMMERS 115KV [3993] & SCHULTE SW STA-KASSON-MANTECA 115KV [7472] P6 N-1-1 122 <100 119 <100 <100 <100 <100 <100 <100 Project: Vierra Looping in Project. Short term: Action Plan
Kasson 115/60 kV Transformer No. 1 KASSON-LOUISE 60KV [7250] P1 N-1 N/A 80 107 N/A 47 N/A N/A 80 80 Continue to monitor future forecast
Kasson 115/60 kV Transformer No. 1 MANTECA 115/60KV TB 3 P1 N-1 80 85 12 49 66 59 49 86 86 Continue to monitor future forecast
Kasson 115/60 kV Transformer No. 1 P1-2:A11:92: MANTECA-LOUISE 60KV [7470] P1-2 N-1 <100 <100 <100 <100 <100 <100 <100 <100 137 Continue to monitor future forecast
Kasson 115/60 kV Transformer No. 1 P1-2:A11:103:_KASSON-LOUISE 60KV [7250] P1-2 N-1 <100 <100 <100 <100 <100 <100 <100 <100 135 Continue to monitor future forecast
Kasson 115/60 kV Transformer No. 1 P1-2:A11:55: MANTECA-VIERRA 115KV [2190] P1-2 N-1 <100 <100 <100 <100 <100 <100 <100 <100 121 Continue to monitor future forecast
Kasson 115/60 kV Transformer No. 1 P1-2:A1 ._VIERRA-TESLA 115KV [0] P1-2 N-1 <100 <100 <100 <100 <100 <100 <100 <100 107 Continue to monitor future forecast
Kasson 115/60 kV Transformer No. 1 P1-3:A11:29: MANTECA 115/60KV TB 3 P1-3 N-1 <100 <100 <100 <100 <100 <100 <100 <100 140 Continue to monitor future forecast
Kasson 115/60 kV Transformer No. 1 P2-1:A11:36:_SCHULTE SW STA-KASSON-MANTECA 115KV [7472] (MANTECA-LID JCT) P2-1 Line Section wio Fault <100 <100 <100 <100 <100 <100 <100 <100 122 Continue to monitor future forecast
Kasson 115/60 kV Transformer No. 1 MANTECA 115KV - RING R2 & R3 P2-3 Non-Bus Tie Breaker Fault 136 N/A N/A N/A 66 N/A N/A 86 86 Project: Vierra Looping in Project. Short term: Action Plan
Kasson 115/60 kV Transformer No. 1 P2-3:A11:105:_MANTECA 115KV - RING R2 & R3 P2-3 Non-Bus-Tie Breaker <100 <100 <100 <100 <100 <100 <100 <100 140 Continue to monitor future forecast
Kasson 115/60 kV Transformer No. 1 P2-3:A11:108:_MANTECA 115KV - RING R4 & R3 P2-3 Non-Bus-Tie Breaker <100 <100 <100 <100 <100 <100 <100 <100 140 Continue to monitor future forecast
Kasson 115/60 kV Transformer No. 1 P2-3:A11:20:_VIERRA 115KV - MIDDLE BREAKER BAY 1 P2-3 Non-Bus-Tie Breaker <100 <100 <100 <100 <100 <100 <100 <100 121 Continue to monitor future forecast
Kasson 115/60 kV Transformer No. 1 P2-4:A11:1: BELLOTA 230KV - SECTION 1E & 2E P2-4 Bus-Tie-Breaker <100 <100 <100 <100 <100 <100 <100 <100 115 Continue to monitor future forecast
Kasson 115/60 kV Transformer No. 1 P5-2d:A11:2: No BF Relav No BF Relav Tracv 115KV CB 162 P5-2 Non-Redundant Relav <100 <100 <100 <100 <100 <100 <100 <100 119 Continue to monitor future forecast
Kasson 115/60 kV Transformer No. 1 P5-2d:A5:1:_No BF Relay Stanislaus 115KV CB 112 122 or 132 P5-2 Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 117 Continue to monitor future forecast
Kasson 115/60 kV Transformer No. 1 P5-5a:A11:13:_TRACY 115KV BUS (FAILURE OF NON-REDUNDENT RELAY) P5-5 Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 120 Continue to monitor future forecast
Kasson 115/60 kV Transformer No. 1 VIERRA-TRACY-KASSON 115KV [4310] & SCHULTE SW STA-KASSON-MANTECA 115KV [7472] P6 N-1-1 106 <100 102 <100 <100 <100 <100 <100 <100 Project: Vierra Looping in Project. Short term: Action Plan
Kasson 115/60 kV Transformer No. 1 SCHULTE SW STA-KASSON-MANTECA 115KV [7472] & KASSON-LOUISE 60KV [7250] P7 DCTL 75 80 107 44 47 54 44 80 80 Continue to monitor future forecast
Kasson 115/60 kV Transformer No. 1 P7-1:A11:15:_SCHULTE SW STA-KASSON-MANTECA 115KV [7472] & KASSON-LOUISE 60KV [7250] P71 DTCL <100 <100 <100 <100 <100 <100 <100 <100 135 Continue to monitor future forecast
Kasson 115/60 kV Transformer No. 1 P7-1:A11:26:_TESLA-STOCKTON COGEN JCT 115KV [4010] & KASSON-LOUISE 60KV [7250] P71 DTCL <100 <100 <100 <100 <100 <100 <100 <100 136 Continue to monitor future forecast
Kasson 115/60 kV Transformer No. 1 T;ECE;)%%]*SCH“LTE SW STAKASSON-MANTECA 115KV [7472) & TESLA-SALADO-MANTECA P71 prCcL <100 <100 <100 <100 <100 <100 <100 <100 120 Continue to montor fuure forecast
GWFTRCY3 18.00KV & GWFTRCY1 13.80KV & GWFTRCY2 13.80KV GEN UNITS & P1- . "
KASSON 60/115 Transformer 3A11:29: MANTECA 115/60KV T8 3 P3 N-G-1 <100 <100 112 <100 <100 <100 <100 <100 <100 Continue to monitor future forecast
KNIGHT2-WODLNDJ2 115 kV LineNo2  [P1-2:A11:6: LOCKFORD-BRIGHTON 230KV [01 & P1-2:A4:9: RIO OSO-BRIGHTON 230KV [56001 P1-2 N-1 NIA N/A NIA N/A NIA N/A N/A NIA 109 Continue to monitor future forecast
Lammers - Kasson 115 kV Line SCHULTE SW STAKASSON-MANTECA 115KV [7472) & TESLA-TRACY 115KV [4020] MOAS OPENED P6 N-1-1 114 <100 96 <100 <100 <100 <100 <100 <100 Project: Vierra Looping in Project. Short term: Action Plan
ON LEPRINO_TRACY JC
Lawrence Lab 115 KV Tap #1 TESLA D 230KV - SECTION 1D & 2D P24 Bus Tie Breaker Fault NIA 85 m 42 144 41 40 62 62 Genration Redispatch
LINCLN-RBROCKLINJCT 115KV ATLANTIC-GOLD HILL 230KV [4330] & RIO OSO-ATLANTIC 230KV [5590] P6 N-1-1 NConv 104 137 <100 <100 <100 <100 9% 9% fz:fe'g Upgrade/Preferred resources/operating solution as
LINGLN-SPI JCT 115KV ATLANTIC-GOLD HILL 230KV [4330] & RIO OSO-ATLANTIC 230KV [5590] P6 N-1-1 NConv 131 109 <100 <100 <100 <100 124 124 fz:fe'g Upgrade/Preferred resources/operating solution as
Lincoln - Pleasant Grove 115 kV Line RIO OSO-ATLANTIC 230kV [5590] & ATLANTIC-GOLD HILL 230KV [4330] P6 N-1-1 122 <100 <100 <100 <100 <100 <100 <100 <100 Project: Reconductor Rio Oso-SPI Jet-Lincoln 115kV line
LLNLU450-LLNL TAP 115kV TESLA D 230KV - SECTION 1D & 2D P2-4 Bus Tie Breaker Fault 53 60 121 42 202 97 34 135 135 Genration Redispatch
LLNLU450-LLNL TAP 115KV TESLA D 230/115kV TB 1 & & GWFTRCY GEN UNITS P3 N-G-1 <100 <100 118 118 <100 <100 <100 <100 <100 Genration Redispatch
LLNLU450-LLNL TAP 115kV g’g;:?ﬁj?éiom{v & GWFTRCY1 13.80KV & GWFTRCY2 13.80KV GEN UNITS & TESLAD P3 N-G-1 <100 <100 125 <100 <100 <100 <100 <100 <100 Continue to monitor future forecast
LLNLU450-LLNL TAP 115kV TESLA 230KV BUS D (FAILURE OF NON-REDUNDENT RELAY) P5-5 Non-Redundant Relay 119 130 232 42 202 96 34 135 135 Genration Redispatch
LLNLU450-LLNL TAP 115KV TESLA D 230/115KV TB 1 & TESLA D 230/115KV TB 3 P6 N-1-1 107 125 176 <100 100 <100 <100 127 127 Genration Redispatch
Lockeford - Industrial 60 kV LODI25_2 UNIT 1 & LOCKEFORD-LODI#2 60KV [7440] (LOCKEFRD-VICTOR) P3 N-G-1 <100 105 <100 <100 <100 <100 <100 <100 <100 Project: Lockeford-Lodi Project
Lockeford No. 160 kV Line STAGG-D SECTION 1D & STAGG-E SECTION 1E 230KV P2-4 Bus Tie Breaker Fault 121 131 232 N/A 1 N/A N/A 1 1 Existing operating procedure
Lockeford No. 160 kV Line STAGG 230KV BUS (FAILURE OF NON-REDUNDENT RELAY) P5-5 Non-Redundant Relay 1 1 292 1 1 1 1 1 1 Continue to monitor future forecast
Lockeford No. 160 KV Line EIGHT MILE ROAD-STAGG 230KV [5002] & STAGG-TESLA 230KV [5680] P7 DCTL 1 1 300 1 1 1 1 1 1 Continue to monitor future forecast
Madison - Vaca 115 kV Lin P2-1:A4:46:_FULTON JCT-VACA 115KV [1590] (VACA-DIX-AMEGTAP) P2-1 Line Section w/o Fault <100 <100 <100 <100 <100 <100 <100 <100 104 Continue to monitor future forecast
Madison - Vaca 115 kV Lin P2-1:A4:46:_FULTON JCT-VACA 115KV [1590] (VACA-DIX-AMEGTAP) P2-1 Line Section wio Fault <100 <100 <100 <100 <100 <100 <100 <100 104 Continue to monitor future forecast
Manteca - Louise 60 kV Line KASSON 115KV SECTION 1D P22 Bus Fault 103 N/A N/A 73 N/A 82 1l N/A N/A Project: Vierra Looping in Project. Short term: Action Plan
Manteca - Louise 60 kV Line KASSON - 1D 115KV & LAMMERS-KASSON line P2-3 Non-Bus Tie Breaker Fault 112 N/A N/A 73 N/A 82 72 N/A N/A Project: Vierra Looping in Project. Short term: Action Plan
Manteca - Louise 60 kV Line BELLOTA 230KV - SECTION 1E & 2E P2-4 Bus Tie Breaker Fault 56 NConv NConv 12 50 41 13 119 119 SPS in 2019-2020 TPP
Manteca - Louise 60 kV Line TESLA 115KV - SECTION 2D & 1D P2-4 Bus Tie Breaker Fault 103 N/A N/A 22 117 NConv 22 NConv NConv Tesla 115 KV Bus Upgrade
Manteca - Louise 60 kV Line KASSON 115KV BUS (FAILURE OF NON-REDUNDENT RELAY) P5-5 Non-Redundant Relay 175 124 232 67 73 96 67 124 124 Install redundent relay
Manteca - Louise 60 kV Line TESLA 115KV BUS (FAILURE OF NON-REDUNDENT RELAY) P5-5 Non-Redundant Relay NConv NConv NConv 34 90 NConv 34 NConv NConv Tesla 115 KV Bus Upgrade
Manteca - Louise 60 kV Line KASSON 115KV BUS (FAILURE OF NON-REDUNDENT RELAY) P5-5 Non-Redundant Relay 132 13 151 59 46 67 59 116 116 Install redundent relay
Manteca - Louise 60 kV Line SCHULTE SW STA-LAMMERS 115KV [3993] & SCHULTE SW STA-KASSON-MANTECA 115KV [7472] P6 N-1-1 362 <100 <100 158 <100 223 159 <100 <100 Project: Vierra Looping in Project. Short term: Action Plan
Manteca - Louise 60 kV Line VIERRA-TESLA 115KV [0] & VIERRA-TRACY-KASSON 115KV [4310] P6 N-1-1 <100 121 142 <100 <100 <100 <100 121 121 Tesla 115 kV Bus Upgrade
Manteca - Louise 60 kV Line TESLA-SCHULTE SW STA #2 115KV [3970] & TESLA-SCHULTE SW STA #1 115KV [3982] P7 DCTL 19 51 50 4 53 140 6 53 53 Sensitivity Only
Manieca - Louise 60 kV Line SCHULTE SW STA-KASSON-MANTECA 115KV [7472] & TESLA-SALADO-MANTECA 115KV [40 P7 DetL 8 120 137 7 % 2 13 125 125 System UpgradelPrefered esources/operatng souion a5
Manteca 115/60 kV Transformer No. 3 KASSON 115KV BUS (FAILURE OF NON-REDUNDENT RELAY) P5-5 Non-Redundant Relay 92 84 139 45 63 59 45 84 84 Continue to monitor future forecast
Manteca 60 kV Line No. 1 Base Case Base PO <100 <100 <100 <100 <100 <100 <100 <100 166 Continue to monitor future forecast
Manteca 60 kV Line No. 1 Base Case Base PO <100 <100 <100 <100 <100 <100 <100 <100 166 Continue to monitor future forecast
Manteca 60 kV Line No. 1 Base Case Base PO <100 <100 <100 <100 <100 <100 <100 <100 166 Continue to monitor future forecast
Manteca 60 kV Line No. 1 Base Case Base PO <100 <100 <100 <100 <100 <100 <100 <100 166 Continue to monitor future forecast
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Page 5
2022-2023 ISO Reliability Assessment - Study Results.

Study Area: PG&E Central Valley o i .
Thermal Overloads - California ISO
Loading % (Baseline Scenarios) Loading % (Sensitivity Scenarios)
i i . 2024 SP Heavy . " ial Mitiaati y
Overloaded Facili Contingency (All and Worst P6) Categor Category Description - a2 Project & Potential Mitigation Solutions
v 0ency ) oo gory Besap 2024 Summer Peak | 2027 Summer Peak | 2032 Summer Peak | 2024 SPring Of- | 2027 Spring Ofi | ey e g g | 2024 Spring OP | 2027 SP High CEC 2035 ATE ! o
Peak Peak Sensitivity Forecast
Gas Gen

Manteca 60 KV Line No.1 P1-2:A11:46._VIERRA-TESLA 115KV [0] P12 N-1 <100 <100 <100 <100 <100 <100 <100 <100 146 Continue to monitor future forecast

Manteca 60 kV Line No. 1 A11:56:_LAMMERS-KASSON 115KV [3972] P1-2 N-1 <100 <100 <100 <100 <100 <100 <100 <100 146 Continue to monitor future forecast

Manteca 60 KV Line No.1 P1-2:A11:59:_TESLA-TRACY 115KV [4020] MOAS OPENED ON LEPRINO_TRACY JC P12 N-1 <100 <100 <100 <100 <100 <100 <100 <100 146 Continue to monitor future forecast

Manteca 60 kV Line No. 1 115KV [1] P1-2 N-1 <100 <100 <100 <100 <100 <100 <100 <100 148 Continue to monitor future forecast

Manteca 60 KV Line No.1 _SCHULTE SW STA-LAMMERS 115KV [3993] P12 N-1 <100 <100 <100 <100 <100 <100 <100 <100 149 Continue to monitor future forecast

Manteca 60 kV Line No. 1 _TESLA 115KV SECTION 1D P2-2 Bus <100 <100 <100 <100 <100 <100 <100 <100 149 Continue to monitor future forecast

Manteca 60 KV Line No.1 _TESLA- 2D 115KV & VIERRA-TESLA LINE P23 Non-Bus-Tie Breaker <100 <100 <100 <100 <100 <100 <100 <100 151 Continue to monitor future forecast

Manteca 60 kV Line No. 1 _TESLA- 1D 115KV & TESLA-SALADO-Q1103 LINE P2-3 Non-Bus-Tie Breaker <100 <100 <100 <100 <100 <100 <100 <100 149 Continue to monitor future forecast

Manteca 60 KV Line No.1 P2-3:A11:36:_ SCHULTE 115KV - MIDDLE BREAKER BAY 2 P23 Non-Bus-Tie Breaker <100 <100 <100 <100 <100 <100 <100 <100 149 Continue to monitor future forecast

Manteca 60 kV Line No. 1 P2-4:A11:1_BELLOTA 230KV - SECTION 1E 8 2€ P24 Bus-Tie-Breaker <100 <100 <100 <100 <100 <100 <100 <100 166 Continue to monitor future forecast

Manteca 60 KV Line No.1 P2-4:A11:8._TESLA D 230KV - SECTION 1D & 2D P24 Bus-Tie-Breaker <100 <100 <100 <100 <100 <100 <100 <100 152 Continue to monitor future forecast

Manteca 60 kV Line No. 1 KASSON 115KV BUS (FAILURE OF NON-REDUNDENT RELAY) P5-5 Non-Redundant Relay 86 61 131 38 41 52 39 60 60 Continue to monitor future forecast

Manteca 60 KV Line No.1 P5-5a:A11:17._KASSON 115KV BUS (FAILURE OF NON-REDUNDENT RELAY) P55 Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 158 Continue to monilor future forecast

Manteca 60 kV Line No. 1 P5-5a:A11:5_TESLA 230KV BUS D (FAILURE OF NON-REDUNDENT RELAY) P55 Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 152 Continue to monitor future forecast

Manteca 60 KV Line No. 1 SCHULTE SW STALLAMMERS 115KV [3993) & SCHULTE SW STA-KASSON-MANTECA 115KV [7472] P6 N-1-4 <100 <100 113 <100 <100 <100 <100 <100 <100 Continue to monitor future forecast

Manteca 60 kV Line No. 1 P7-1:A11:26:_TESLA-STOCKTON COGEN JCT 115KV [4010] & KASSON-LOUISE 60KV [7250] P74t DTCL <100 <100 <100 <100 <100 <100 <100 <100 146 Continue to monitor future forecast

Manteca 60 kV Line No. 1 T;EC‘[J&%%]*SCH“LTE SW STAKASSON-MANTECA 115KV [7472) & TESLA-SALADO-MANTECA P71 prCcL <100 <100 <100 <100 <100 <100 <100 <100 145 Continue to montor fuure forecast
MANTECA-INGRM C. 115KV SCHULTE SW STALLAMMERS 115KV [3993] & SCHULTE SW STA-KASSON-MANTECA 115KV [7472] P6 N-1-4 bt <100 <100 <100 <100 124 <100 <100 <100 Project: Vierra Looping in Project. Short term: Action Plan

Marysville - Plumas 60 kV E MRYSVE-MRYSVLLE #1 60KV [0] P1 N1 NA NA 130 NA NA NA NA NA NA Continue to monilor future forecast

Marysville - Plumas 60 kY PEASE-MARYSVILLE-HARTER 60KV [7770] P1 N1 102 108 N/A NA 16 NA NA 105 105 Project East Marysville 115/60 kV
MEDLIN J-NWNN JCT 60 kV SALADO-NEWMAN #2 60KV [7870] MOAS OPENED ON CRWS LDG_CRWS LDJ P1 N1 88 93 104 50 56 27 50 9% 9 Continue to monitor future forecast
MEDLIN J-NWMN JCT 60 kv P1-2:A12:16:_SALADO-NEWMAN #2 60KV [7870] MOAS OPENED ON CRWS LDG_CRWS LDJ P12 N-1 <100 <100 <100 <100 <100 <100 <100 <100 17 Continue to monitor future forecast
MEDLIN J-NWMN JCT 60 kv COVANTASTLS 1380KV GENUNIT 1 &SALADO-NEWMAN #2 60KV [7870] MOAS OPENED ON P3 N-G-1 <100 <100 104 <100 <100 <100 <100 <100 <100 Continue to monitor future forecast

CRWS LDG_CRWS LDJ
. GWFTRCY3 18.00KV & GWFTRCY1 13.80KV & GWFTRCY2 13.80KV GEN UNITS &MANTECA- N Project. Manteca-Ripon-Riverbank-Melones Area 115 kV Line
MELNS JB-RIVRBKJT 115KV MELONES 115KV [0] MOAS ORENED ON STANISLS FRGTNTP! P3 N-G-1 107 <100 <100 <100 <100 <100 <100 <100 <100 ing Pt
. MANTECA-MELONES 115KV [0] MOAS OPENED ON STANISLS_FRGTNTP1 & STANISLAUS- . )
MELNS JB-RIVRBKJT 115KV MANTEGA #2 15KV [3620] P6 N1t <100 100 <100 <100 105 <100 <100 o7 o7 Genration Redispatch
MELONES-MELNS JA 115kV BELLOTA 230/115KV TB 2 8 BELLOTA 230/115KV TB 1 P6 N-1-1 <100 <100 101 <100 <100 <100 <100 <100 <100 SPS in 2019-2020 TPP
Missouri Flat - Gold Hill 115KV No. 2 Line | P2-1:A5:12;_MISSOURI FLAT-GOLD HILL #1 115KV [2660] (GOLDHILL-CPM TAP) P2-1 Line Section wlo Fault <100 <100 <100 <100 <100 <100 <100 <100 103 Continue to monilor future forecast
Missouri Flat - Gold Hill 115 kV No. 2 Line | P2-1:A5:50;_MISSOURI FLAT-GOLD HILL #1 115KV [2660] (SHPRING1-CLRKSVLT) P21 Line Section wlo Fault <100 <100 <100 <100 <100 <100 <100 <100 103 Continue to monitor future forecast
Missouri Flat - Gold Hill 115KV No. 2 Line | P2-2:A5:8_ GOLDHILL 115KV SECTION 2F P2-2 Bus <100 <100 <100 <100 <100 <100 <100 <100 102 Continue to monitor future forecast
Missouri Flat - Gold Hill 115 kV No. 2 Line | P2-4:A5:3:_GOLDHILL 115KV - SECTION 1F 8 2F P24 Bus-Tie-Breaker <100 <100 <100 <100 <100 <100 <100 <100 103 Continue to monitor future forecast
MI-WUK-FBERBORD 115 kV. BELLOTA 230KV - SECTION 1E 8 2 P24 Bus Tie Breaker Fault 62 64 108 92 91 91 92 80 80 SPS in 2019-2020 TPP
MI-WUK-FBERBORD 115 kV. BELLOTA 230/115KV TB 1 & BELLOTA 230/115KV TB 2. P6 N-1-1 <100 <100 104 <100 <100 <100 <100 <100 <100 SPS in 2019-2020 TPP
MRYSVLLE-PLUMAS 60 KV Line No 1___|P1-2:A5:156:_E MRYSVE-MRYSVLLE #1 60KV 0] P12 N-1 <100 <100 <100 <100 <100 <100 <100 <100 143 Continue to monitor future forecast
MRYSVLLE-PLUMS 60kv GWFTRCYS 18.00KV & GWFTRCY1 13.80KV & GWFTRCY2 13.80KV GEN UNITS & EMRYSVE- P3 N-G-1 <100 <100 131 <100 <100 <100 <100 <100 <100 Continue to monitor future forecast
MRYSVLLE #1 60KV [0]

MRYSVLLE-PLUMS 60kv GRNLEAF2 13.80KV GEN UNIT 1 & PEASE-MARYSVILLE-HARTER 60KV [7770] P3 N-G-1 102 108 <100 <100 <100 <100 105 105 Project East Marysville 115/60 kV
Nicolaus - Catlett 60 kV Line Base Case Base PO <100 <100 <100 <100 <100 <100 <100 <100 142 Continue to monitor future forecast
Nicolaus - Catlett 60 kV Line Base Case Base PO <100 <100 <100 <100 <100 <100 <100 <100 142 Continue to monitor future forecast
Nicolaus - Catlett 60 kV Line Base Case Base PO <100 <100 <100 <100 <100 <100 <100 <100 142 Continue to monitor future forecast
Nicolaus - Catlett 60 kV Line Base Case Base PO <100 <100 <100 <100 <100 <100 <100 <100 142 Continue to monitor future forecast
Nicolaus - Callett 60 kV Line P1-2:A5:27_RIO 0SO-NICOLAUS 115KV [3440] P12 N-1 <100 <100 <100 <100 <100 <100 <100 <100 131 Continue to monitor future forecast
Nicolaus - Catlett 60 kV Line P2-3:A5:22:_RIO 0SO 115KV - MIDDLE BREAKER BAY 6 P2-3 Non-Bus-Tie Breaker <100 <100 <100 <100 <100 <100 <100 <100 131 Continue to monitor future forecast
Nicolaus - Callett 60 kV Line P2-3:A55:_RIO 0SO 230KV - MIDDLE BREAKER BAY 1 P23 Non-Bus-Tie Breaker <100 <100 <100 <100 <100 <100 <100 <100 125 Continue to monitor future forecast
Nicolaus - Catlett 60 kV Line P2-3:A5:87._ENICOLS 115KV - RING R1 & R2 P2-3 Non-Bus-Tie Breaker <100 <100 <100 <100 <100 <100 <100 <100 132 Continue to monitor future forecast
Nicolaus - Callett 60 kV Line P2-4:A11:1:_BELLOTA 230KV - SECTION 1E 8 2 P24 Bus-Tie-Breaker <100 <100 <100 <100 <100 <100 <100 <100 128 Continue to monitor future forecast
Nicolaus - Catlett 60 kV Line P2-4:A11.7__TESLAE 230KV - SECTION 2E & 1E P24 Bus-Tie-Breaker <100 <100 <100 <100 <100 <100 <100 <100 125 Continue to monitor future forecast
Nicolaus - Callett 60 kV Line P5-5a:A11:6:_TESLA 230KV BUS E (FAILURE OF NON-REDUNDENT RELAY) P55 Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 125 Continue to monilor future forecast
Nicolaus - Catlett 60 kV Line P5-5a:A5:2:_RIO 0SO 230 KV BUS (FAILURE OF NON-REDUNDENT RELAY) P55 Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 126 Continue to monitor future forecast
Nicolaus - Callett 60 kV Line P5-5a:A5:5:_RIO 0SO 115 KV BUS (FAILURE OF NON-REDUNDENT RELAY) P55 Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 130 Continue to monilor future forecast
Nicolaus - Catlett 60 kV Line P5-5c(DC):A4:12:_Station P55 Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 121 Continue to monitor future forecast
Nicolaus - Callett 60 kV Line P5-50:A5:1:_No BF Relay Rio Oso 115KV CB 402 412 422 432 442 462 or 472 P55 Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 130 Continue to monilor future forecast
Nicolaus - Caflett 60 kV Line P7-1:A11:37:_LOCKEFORD-BELLOTA 230KV #1 [4990] & LOCKEFORD-BELLOTA 230KV #2 [4990] P7-t DTCL <100 <100 <100 <100 <100 <100 <100 <100 127 Continue to monitor future forecast
Nicolaus - Catlett 60 kV Line P7-1:A4:16_Rio Oso-Woodland #1115 KV Line & Rio Oso-Woodland #2 115 KV Line P71 DTCL <100 <100 <100 <100 <100 <100 <100 <100 121 Continue to monitor future forecast
Nicolaus - Catlett 60 kV Line P7-1:A5:12_Rio Oso-Nicolaus 115 KV Line & Bogue-Rio Oso 115 KV Line P71 DTCL <100 <100 <100 <100 <100 <100 <100 <100 132 Continue to monitor future forecast
Nicolaus - Catlett 60 kV Line P7-1:A5:15_Rio Oso-Woodland No. 1 115 KV Line & Rio Oso-Woodland No. 2 115 KV Line P71 DTCL <100 <100 <100 <100 <100 <100 <100 <100 121 Continue to monitor future forecast
Nicolaus - Catlett 60 kV Line P7-1:A5:4_Poe-Rio Oso 230 KV Line & Cresta-Rio 0so 230 KV Line P7-1 DTCL <100 <100 <100 <100 <100 <100 <100 <100 5] Continue to monitor future forecast

Nicolaus - Ma’ys"",‘q‘foifaiz)"‘"e (Plumas-East | e ) o MARYSVILLE-HARTER 60KV [7770] P1 N-1 153 163 202 107 27 75 107 157 157 Project: East Marysville 115/60 kV

Nicolaus - Ma’ys"",‘q‘foifaiz)"‘"e (Plumas-East |51 5 ps:156:_E MRYSVE-MRYSVLLE #1 60KV [0] P12 N-1 <100 <100 <100 <100 <100 <100 <100 <100 220 Continue to monitor future forecast

Nicolaus - Marysville 60 kV Line (Plumas-East | GWFTRCY3 18.00KV & GWFTRCY1 13.80KV & GWFTRCY2 13.80KV GEN UNITS & EMRYSVE- o NG <00 <00 o <00 <00 <00 <00 <00 <00 Continue to monior fuure forecast
Nicolaus) MRYSVLLE #1 60KV [0]

Nicolaus - Ma’ys"",‘q‘foifaiz)"‘"e (Plumas-East | oNLEAF2 13.80KV GEN UNIT 1 & PEASE-MARYSVILLE-HARTER 60KV [7770] P3 N-G-1 154 163 <100 107 <100 <100 107 157 157 Project: East Marysville 115/60 kv

Nicolaus - Marysville 60 kV Line (Plumas-East | PALERMO-NICOLAUS 115KV [3210] MOAS OPENED ON PALERMO_E.MRY J2 & RIO 0SO- o6 Nt <00 <00 -~ <00 <00 <00 <00 <00 <00 Continue to monior fuure forecast
Nicolaus) NICOLAUS 115KV [3440]

Palermo-Nicolaus 115 kV Line P5-5a:A5:2:_RIO 0SO 230 KV BUS (FAILURE OF NON-REDUNDENT RELAY) P55 Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 101 Continue to monitor future forecast
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2022-2023 ISO Reliability Assessment - Study Results.

Study Area:
Thermal Overloads

PG&E Central Valley

Page 6

“‘v California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

i i . 2024 SP Heavy . " ial Mitiaati y
Overloaded Facili Contingency (All and Worst P6) Categor Category Description - 3 Project & Potential Mitigation Solutions
v 0ency ) oo gory Besap 2024 Summer Peak | 2027 Summer Peak | 2032 Summer Peak | 2024 SPring Of- | 2027 Spring Ofi | ey e g g | 2024 Spring OP | 2027 SP High CEC 2035 ATE ! o
Peak Peak Sensitvity Forecast
Gas Gen
PATTERSN-CRWS LDJ 60 kV CROW CREEK SW STA-FRONTIER SOLAR PV 60KV [7859] P1 N1 87 9 106 51 57 27 52 95 95 Continue to monitor future forecast
PATTERSN-CRWS LDJ 60 kY P1-2:A12:19:_ CROW CREEK SW STA-FRONTIER SOLAR PV 60KV [7859] P1-2 N-1 <100 <100 <100 <100 <100 <100 <100 <100 126 Continue to monitor future forecast
PATTERSN-CRWS LDJ 60 kV P1-2:A12:17:_SALADO-CROW CREEK SW STA 60KV [7858] P12 Nt <100 <100 <100 <100 <100 <100 <100 <100 2 Continue to monitor future forecast
P1-1:A11:31:_GWFTRCY3 18.00KV & GWFTRCY1 1380KV & GWFTRCY2 13.80KV GEN UNITS & ) )
PATTERSN-CRWS LDJ 60 kV CROW CREEK SW STA-FRONTIER SOLAR PV, 60K\ [7856) P3 NG <100 <100 109 <100 <100 <100 <100 <100 <100 Continue to monitor future forecast
PATTERSN-CRWWS LDJ 60 kV Line No 1 518';5’]”214 ~Q1103SPY 34.50KV GEN UNIT 1 & P1-2A12:17:_SALADO-CROW CREEK SWSTA 80KV | 4 N <100 <100 <100 <100 <100 <100 <100 <100 13 Continue to monitor future forecast
i . PALERMO-NICOLAUS 115KV [3210] MOAS OPENED ON PALERMO_E.MRY J2 & RIO 0SO- . ) )

Pease - Marysville - Harter 60 kV Line NICOLAUS 115KV [3440] P6 N-1-1 <100 <100 213 <100 <100 <100 <100 <100 <100 Continue to monitor future forecast
PEASETP-EMRYSVE 60 V Line No 1 | P1-2:A5:16:_PALERMO-NICOLAUS 115KV [3210] MOAS OPENED ON PALERMO_E MRY J2 P1-2 N-1 <100 <100 <100 <100 <100 <100 <100 <100 106 Continue to monitor future forecast
PEASETP-EMRYSVE 60KV Line No 1 __|P2-1:A5:7:_PALERMO-NICOLAUS 115KV [3210] (PALERMO-EMRY J2) P21 Line Section wio Fault <100 <100 <100 <100 <100 <100 <100 <100 106 Continue to monilor future forecast
PEASETP-EMRYSVE 60 kV Line No 1 | P5-5a:A5:4:_PEASE 115 KV BUS (FAILURE OF NON-REDUNDENT RELAY) P55 Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 105 Continue to monitor future forecast

Placer - Bell 115 kV Line GOLDHILL 230KV - SECTION 2D & 1D P24 Bus Tie Breaker Fault o " <100 160 o 8 160 NConv NCony |Froject Gold Hil 230/115 kV Transformer Addioin Project

Short term: Action Plan

Placer - Bell 115 kV Line GOLD HILL 230 KV BUS (FAILURE OF NON-REDUNDENT RELAY) P55 Non-Redundant Relay NConv NConv <100 160 o 8 160 NConv NCony  [Frolect Gold i 23915 K Transtormer Addioin Project
Placer - Bell 115 kV Line P5-52:A5:6:_ GOLD HILL 115 KV BUS (FAILURE OF NON-REDUNDENT RELAY) P55 Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 134 Continue to monilor future forecast
Placer - Bell 115k Line P5-50:A5:2:_No BF Relay Gold Hill 115KV CB 172 0r 392 P55 Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 134 Continue to monitor future forecast
Placer - Bell 115KV Line P7-1:A5:19_Placer-Gold Hill No. 1115 KV Line and Placer-Gold Hill No. 2 115 KV Line P7-1 DTCL <100 <100 <100 <100 <100 <100 <100 <100 132 Continue to monitor future forecast
Placer 115/60 kV Transformer No. 1 |Base Case Base PO <100 <100 <100 <100 <100 <100 <100 <100 113 Continue to monitor future forecast
Placer 115/60 kV Transformer No. 1 Base Case Base PO <100 <100 <100 <100 <100 <100 <100 <100 113 Continue to monitor future forecast
Placer 115/60 kV Transformer No. 1 | Base Case Base PO <100 <100 <100 <100 <100 <100 <100 <100 113 Continue to monitor future forecast
Placer 115/60 kV Transformer No. 1 Base Case Base PO <100 <100 <100 <100 <100 <100 <100 <100 113 Continue to monitor future forecast
Placer 115/60 KV Transformer No. 1 | P1-3:A5:34:_HALSEY 60/6.6KV T8 1 P1-3 N-1 <100 <100 <100 <100 <100 <100 <100 <100 114 Continue to monitor future forecast
Placer 115/60 kV Transformer No. 1 &2 HALSEY 60/6.6KV TB 1 P1 N-1 81 84 101 42 15 37 42 81 81 Continue to monitor future forecast
Placer 115/60 kV Transformer No. 182 | WISE_12.00KV GEN UNIT 1 & HALSEY 60/6.6KV TB 1 P3 N-G-1 <100 <100 101 <100 <100 <100 <100 <100 <100 Continue to monitor future forecast

PLACERBELL PGE 115Ky LneNo 1|25 17-PLACER COLDHILL#TTISI 018 PI-2ASE: PLACER COLDHILL #2115/ P12 N1 <100 <100 <100 <100 <100 <100 <100 <100 132 Continue o monitor future orecast

Q539SS-MEDLIN J 60 kV. SALADO-NEWMAN #2 60KV [7870] MOAS OPENED ON CRWS LDG_CRWS LDJ P1 N1 104 1 123 59 66 32 60 111 111 Existing operaling procedure

Q539SS-MEDLIN J 60 kV P1-2:A12:16:_SALADO-NEWMAN #2 60KV [7870] MOAS OPENED ON CRWS LDG_CRWS LDJ P12 ] <100 <100 <100 <100 <100 <100 <100 <100 138 Continue to monitor future forecast

COVANTASTLS 1380KV GEN UNIT 1 & SALADO-NEWMAN #2 60KV [7870] MOAS OPENED ON )

Q539SS-MEDLIN J 60 kV CRWS LDG CRWS LDJ P3 N-G-1 104 112 123 <100 <100 <100 <100 12 12 Existing operating procedure
QB53FJCT-DAVIS 115KV Line No 1 |P1-2:A4:9:_RIO OSO-BRIGHTON 230KV [5600] & P1-2:A4:1:_BRIGHTON-LOCKFORD 230KV [0] P12 ] <100 <100 <100 <100 <100 <100 <100 <100 123 Continue to monitor future forecast
QB53FJCT-DAVIS 115KV Line No1 | P5-6a:A4:7:_BRIGHTON 230KV BUS (FAILURE OF NON-REDUNDENT RELAY) P55 Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 124 Continue to monitor future forecast
QB53FJCT-DAVIS 115KV Line No | P5-6¢(DC):A4:2: Station P55 Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 124 Continue to monilor future forecast
QB53FJCT-DAVIS 115 kV Line No 1| P7-1:A4:17_Rio Oso-West 115 KV Line & West Brighton 115 KV Line P71 DTCL <100 <100 <100 <100 <100 <100 <100 <100 100 Continue to monitor future forecast
RBROCKLINJCT-PLSNT GR 115KV | ATLANTIC-GOLD HILL 230KV [4330] & RIO OSO-ATLANTIC 230KV [5590] P NA1-1 <100 116 152 <100 <100 <100 <100 1m 1m Systemn UpgradelPrefered esources/operatng souion a5

Rio Oso - Brighton 230 kV Line P5-50:A5:1:_No BF Relay Rio Oso 115KV CB 402 412 422 432 442 462 or 472 P55 Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 102 Continue to monilor future forecast

Rio Oso - West 115KV Line | P2-2:A4:18._BRIGHTN 115KV SECTION ME P2-2 Bus <100 <100 <100 <100 <100 <100 <100 <100 116 Continue to monitor future forecast
Rio Oso - West 115KV Line | P2-3:A4:23: BRIGHTN - ME 115KV & BRIGHTON-GRAND ISLAND #1 LINE P2-3 Non-Bus-Tie Breaker <100 <100 <100 <100 <100 <100 <100 <100 116 Continue to monitor future forecast
Rio Oso - West 115KV Line | P2-3:A4:24: BRIGHTN - ME 115KV & BRIGHTON-GRAND ISLAND #2 LINE P2-3 Non-Bus-Tie Breaker <100 <100 <100 <100 <100 <100 <100 <100 116 Continue to monitor future forecast
Rio Oso - West 115KV Line | P2-3:A4:25:_BRIGHTN - ME 115KV 8 BRIGHTON-DAVIS LINE P2-3 Non-Bus-Tie Breaker <100 <100 <100 <100 <100 <100 <100 <100 116 Continue to monitor future forecast
Rio Oso - West 115KV Line | P2-4:A4:10_BRIGHTN 115KV - SECTION ME & MD P24 Bus-Tie-Breaker <100 <100 <100 <100 <100 <100 <100 <100 116 Continue to monitor future forecast
Rio Oso - West 115KV Line__|BRIGHTON 230KV BUS (FAILURE OF NON-REDUNDENT RELAY) P55 Non-Redundant Relay 9 90 110 74 11 54 74 85 85 Continue to monitor future forecast
Rio Oso - West 115KV Line P5-5¢(DC):A4:2:_Station P5-5 Non-Redundant Relay 94 90 110 74 11 54 74 85 85 Continue to monitor future forecast
Rio Oso - West 115KV Line | P5-5a:A4:7: BRIGHTON 230KV BUS (FAILURE OF NON-REDUNDENT RELAY) P55 Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 146 Continue to monilor future forecast
Rio Oso - West 115KV Line | P5-6c(DC):A4:16:_Station P55 Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 116 Continue to monitor future forecast
Rio Oso - West 115KV Line | P5-5c(DC):A4:2:_Station P55 Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 146 Continue to monilor future forecast
Rio Oso - West 115KV Line__|RIO OSO-BRIGHTON 230KV [5600] & WOODLAND-DAVIS 115KV [4210] P6 N-1-1 100 89 109 <100 <100 <100 99 9% 9% Continue to monitor future forecast
Rio Oso - West 115KV Line | RIO OSO-BRIGHTON 230KV [5600] & RIO OSO-WOODLAND #2 115KV [3470] P6 N1 <100 <100 101 <100 <100 <100 <100 <100 <100 Continue to monitor future forecast
Rio Oso - Woodland 115 kV No. 1 P5-5a:A4:7:_BRIGHTON 230KV BUS (FAILURE OF NON-REDUNDENT RELAY) P55 Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 102 Continue to monitor future forecast
Rio Oso - Woodland 115 kV No. 1 P5-50(DC):A4:2:_Station P55 Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 102 Continue to monilor future forecast
Rio Oso - Woodland 115 kV No. 1 P5-5a:A4:7:_BRIGHTON 230KV BUS (FAILURE OF NON-REDUNDENT RELAY) P55 Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 108 Continue to monitor future forecast
Rio Oso - Woodland 115 kV No. 1 P5-50(DC):A4:2:_Station P55 Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 108 Continue to monilor future forecast
Rio Oso - Woodland 115 kV No. 2 P5-5a:A4:7:_BRIGHTON 230KV BUS (FAILURE OF NON-REDUNDENT RELAY) P55 Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 112 Continue to monitor future forecast
Rio Oso - Woodland 115 kV No. 2 P5-50(DC):A4:2:_Station P55 Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 2 Continue to monilor future forecast
Rio Oso - Woodland 115 kV No. 2 P5-5a:A4:7:_BRIGHTON 230KV BUS (FAILURE OF NON-REDUNDENT RELAY) P55 Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 112 Continue to monitor future forecast
Rio Oso - Woodland 115 kV No. 2 P5-50(DC):A4:2:_Station P55 Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 2 Continue to monilor future forecast

RIO OSO-KNIGHT1 115 kVLineNo 1 |P1-2:A11:6: LOCKFORD-BRIGHTON 230KV [0] & P1-2:A4:9: RIO OSO-BRIGHTON 230KV [5600] P12 ] <100 <100 <100 <100 <100 <100 <100 <100 105 Continue to monitor future forecast
RIO OSO-KNIGHT2 115 kVLineNo 2 |P1-2:A11:6: LOCKFORD-BRIGHTON 230KV [0] & P1-2:A4:9:_RIO OSO-BRIGHTON 230KV [5600] P12 ] <100 <100 <100 <100 <100 <100 <100 <100 109 Continue to monitor future forecast

RIO 0SO-SPI JCT 115 kV ATLANTIC-GOLD HILL 230KV [4330] & RIO OSO-ATLANTIC 230KV [5590] P6 N-1-1 116 124 105 <100 <100 <100 <100 18 118 fz:fe'g Upgrade/Preferred resources/operating solution as

. P1-2:A4:42:_BRIGHTON-DAVIS 115KV [1140] MOAS OPENED ON BRKRJCT_UCD_TP2 & P1- ) i ) )
RIO 0SO-W.SCRUNO 115 kV LineNo 1 | en “cu0 (el €CauNG 116KV 0] P12 ] <100 <100 <100 <100 <100 <100 <100 <100 116 Continue to monitor future forecast
RIO OSO-W.SCRMNO 115KV RIO OSO-BRIGHTON 230KV [5600] & WOODLAND-DAVIS 115KV [4210] P6 N-1-1 92 88 108 <100 <100 91 99 9 9 Continue to monitor future forecast
RIPONCOGENJT-VIERRAJCT1 115KV [SCHULTE SW STA-KASSON-MANTECA 115KV [7472] & SCHULTE SW STA-LAMMERS 115KV [3993] P6 N-1-4 <100 <100 101 <100 <100 <100 <100 <100 <100 Continue to monitor future forecast
Riverbank Jct - Manteca 115 kV Line TESLA 115KV - SECTION 2D & 1D P2-4 Bus Tie Breaker Fault 113 122 55 44 128 NConv 43 NConv NConv Tesla 115 KV Bus Upgrade
i GWFTRCY3 18.00KV & GWFTRCY1 13.80KV & GWFTRCY2 13.80KV GEN UNITS & MANTECA- N Project. Manteca-Ripon-Riverbank-Melones Area 115 kV Line
Riverbank Jot- Manteca 18KV Line |12 e ey o OAS OPENED ON STANISLS. FRGTNTPY P3 N-G-1 102 <100 <100 <100 <100 <100 <100 <100 <100 ing Pt
Riverbank Jct - Manteca 115 kV Line P5-5a:A11:14:_TESLA 115KV BUS (FAILURE OF NON-REDUNDENT RELAY) P5-5 Non-Redundant Relay NConv NConv NConv 15 93 NConv 15 NConv NConv Tesla 115 kV Bus Upgrade
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Page 7
2022-2023 ISO Reliability Assessment - Study Results.

Study Area: PG&E Central Valley o i .
Thermal Overloads & California ISO
Loading % (Baseline Scenarios) Loading % (Sensitivity Scenarios)
i i . 2024 SP Heavy . " ial Mitiaati y
Overloaded Facili Contingency (All and Worst P6) Categor Category Description - a2 Project & Potential Mitigation Solutions
v 9ency ) oo goryBeserp 2024 Summer Peak | 2027 Summer Peak | 2032 Summer Peak | 2024 SPring Off | 2027 Spring Off- | goreyapjo g i | 2024 SPring O} 2027 SPHIGNCEC | 555y ! o
Peak Peak Sensitivity Forecast
Gas Gen
Riverbank Jot - Manteca 115 kv Line | KASSON 115KV BUS (FAILURE OF NON-REDUNDENT RELAY) P55 Non-Redundant Relay 122 6 @ 79 57 75 7 63 6 Project Ma"‘.e"a';i;;f;'r"“’ba”k‘Me“’”es Area 115KV Line
Riverbark Jct- Manteca 115KV Line | SCHULTE SW STALLAMMERS 115KV [3093] & SCHULTE SW STAKASSON-MANTECA 115KV (7472 | PG N1 163 <100 <100 9 <100 100 % <100 A e o i elones rea TIOKY Lne
MANTECA-MELONES 115KV [0] MOAS OPENED ON STANISLS_FRGTNTP1 & STANISLAUS- Project: Manteca-Ripon-Riverbank-Melones Area 115 kV Line
Riverbank Jct - Manteca 115 kV Line MANTECA #2 115KV [3620] P8 N-1-1 108 <100 <100 13 105 108 101 <100 <100 ing Project
RPN_JNCN-RPNJ2 115 KV Line BELLOTA 230KV - SECTION 1E & 2E P2-4 Bus Tie Breaker Fault 131 NConv NConv 23 64 45 24 48 48 SPS in 2019-2020 TPP
RPN_JNCN-RPNJ2 115 kV Line TESLA 115KV - SECTION 2D & 1D P24 Bus Tie Breaker Fault 126 NConv NConv 36 143 NConv 37 NConv NConv Tesla 115 kV Bus Upgrade
RPN_JNCN-RPNJ2 115 kV Line TESLA 115KV BUS (FAILURE OF NON-REDUNDENT RELAY) P5-5 Non-Redundant Relay NConv NConv NConv 16 108 NConv 17 NConv NConv Tesla 115 KV Bus Upgrade
RPN_JNCN-RPNJ2 115 KV Line KASSON 115KV BUS (FAILURE OF NON-REDUNDENT RELAY) P55 Non-Redundant Relay 14 49 75 70 61 i 69 47 47 Project Ma"'.eca';s;;’:c’:ﬂ”e'ba"k'Me“’”es Area 115KV Line
RPN_JNCN-RPNJ2 115 KV Line SCHULTE SW STA-KASSON-MANTECA 115KV [7472] & SCHULTE SW STA-LAMMERS 115KV [3993] P6 N-1-1 147 <100 <100 <100 <100 101 <100 <100 <100 Project Ma"'.eca';s;;’:c’:ﬂ”e'ba"k'Me“’”es Area 115KV Line
¥ MANTECA-MELONES 115KV [0] MOAS OPENED ON STANISLS_FRGTNTP1 & STANISLAUS- 1. Project: Manteca-Ripon-Riverbank-Melones Area 115 KV Line
RPN_JNCN-RPNJ2 115KV Line MANTECA #2 115KV [3620] P6 N-1-1 <100 <100 <100 104 95 13 92 <100 <100 ing Project
RPN_JNCN-RPNJ2 115 KV Line TESLA-SCHULTE SW STA #2 115KV [3970] & TESLA-SCHULTE SW STA #1 115KV [3982] P7 DCTL 48 38 43 44 42 100 42 36 36 Sensitivity Only
RPNJ2-MANTECA 115 kv BELLOTA 230KV - SECTION 1E & 2E P2-4 Bus Tie Breaker Fault 7 NConv NConv 16 67 39 15 113 113 SPS in 2019-2020 TPP
RPNJ2-MANTECA 115 kv TESLA 115KV - SECTION 2D & 1D P24 Bus Tie Breaker Fault 31 41 100 7 142 NConv 8 NConv NConv Tesla 115 kV Bus Upgrade
RPNJ2-MANTECA 115 kv TESLA 115KV BUS (FAILURE OF NON-REDUNDENT RELAY) P5-5 Non-Redundant Relay NConv NConv NConv 34 107 NConv 34 NConv NConv Tesla 115 KV Bus Upgrade
RPNJ2-MANTECA 115 kv BELLOTA 230/115KV TB 1 & BELLOTA 230/115KV TB 2 P8 N-1-1 <100 107 <100 <100 <100 <100 <100 113 13 SPS in 2019-2020 TPP
RVRBK TP-TULLOCH 115kV. BELLOTA 230/115KV TB 2 & BELLOTA 230/115KV TB 1 P6 N-1-1 <100 145 190 <100 <100 <100 <100 147 147 SPS in 2019-2020 TPP
: P1-1:A11:31:_GWFTRCY3 18.00KV & GWFTRCY1 13.80KV & GWFTRCY2 13.80KV GEN UNITS & P1- : "
SALADO-PATTERSN 60 kV Line No 1 2:A12:19; CROW CREEK SW STA-FRONTIER SOLAR PV 60KV [7859] P11 N-1 N/A N/A N/A N/A N/A N/A N/A N/A 109 Continue to monitor future forecast
SALADO-PATTERSN 60 kV Line No 1 P1-2:A12:19: CROW CREEK SW STA-FRONTIER SOLAR PV 60KV [7859] P1-2 N-1 N/A N/A N/A N/A N/A N/A N/A N/A 108 Continue to monitor future forecast
SALADO-STNSLSRP 60KV Base Case PO N-0 95 107 68 26 101 93 24 32 32 Existing operating procedure
SALADO-STNSLSRP 60kV SALADO-NEWMAN #2 60KV [7870] MOAS OPENED ON CRWS LDG_CRWS LDJ P1 N-1 66 64 64 32 104 85 31 65 65 Existing operating procedure
SALADO-STNSLSRP 60KV SALADO-NEWMAN #2 60KV [7870] MOAS OPENED ON CRWS LDG_CRWS LDJ & COVANTASTLS P3 NG-1 <100 <100 107 107 <100 <100 <100 100 100 Existing operating procedure
13.80KV GEN UNIT 1
COVANTASTLS 13.80KV GEN UNIT 1 & SALADO-NEWMAN #2 60KV [7870] MOAS OPENED ON .
SALADO-STNSLSRP 60kV CRWS LDG_CRWS LDJ el P3 N-G-1 <100 <100 107 <100 <100 <100 <100 100 100 Existing operating procedure
Schulte - Kasson - Manteca 115 kV Line SCHULTE SW STA-LAMMERS 115KV [3993] P1 N-1 112 N/A N/A 54 N/A 51 55 N/A N/A Project: Vierra Looping in Project. Short term: Action Plan
Schulte - Kasson - Manteca 115 KV Line P1-2:A11:64: SCHULTE SW STA-LAMMERS 115KV [3993] P1-2 N-1 <100 <100 <100 <100 <100 <100 <100 <100 111 Continue to monitor future forecast
Schulte - Kasson - Manteca 115 kV Line SCHULTE 115KV - Middle Breaker Bay 2 P2-3 Non-Bus Tie Breaker Fault 101 N/A N/A 61 N/A 47 62 N/A N/A Project: Vierra Looping in Project. Short term: Action Plan
Schulte - Kasson - Manteca 115 KV Line P2-3:A11:36:_ SCHULTE 115KV - MIDDLE BREAKER BAY 2 P2-3 Non-Bus-Tie Breaker <100 <100 <100 <100 <100 <100 <100 <100 110 Continue to monitor future forecast
Schulte - Kasson - Manteca 115 kV Line STANISLS 13.80KV GEN UNIT 1 &SCHULTE SW STA-LAMMERS 115KV [3993] P3 N-G-1 103 <100 <100 <100 <100 <100 <100 <100 <100 Project: Vierra Looping in Project. Short term: Action Plan
Schulte - Kasson - Manteca 115 kV Line SCHULTE SW STA-LAMMERS 115KV [3993] & TESLA-TRACY 115KV [4020] MOAS OPENED ON P NA-1 148 115 129 <100 <100 <100 <100 116 16 System Upgrade/Preferred resourcesfoperating solution as.
LEPRINO_TRACY JC needed
Schulte - Kasson - Manteca 115kV Line | VIERRA-TESLA 115KV [0] & SCHULTE SW STA-LAMMERS 115KV [3993] P8 N-1-1 <100 120 138 <100 <100 <100 <100 122 122 Tesla 115 kV Bus Upgrade
SCHULTE-OWENSTP 2 115kv STANISLS 13.80KV GEN UNIT 1 & P1-2:A11:58:_SCHULTE SW STA-LAMMERS 115KV [3993] P3 N-G-1 121 <100 <100 <100 <100 <100 <100 <100 <100 Project: Vierra Looping in Project. Short term: Action Plan
Spring Gap-MI-WUK 115 kV Line BELLOTA 230KV - SECTION 1E & 2E P2-4 Bus Tie Breaker Fault N/A 89 105 96 97 85 96 86 86 SPS in 2019-2020 TPP
Spring Gap-MI-WUK 115 kV Line SCHULTE SW STA-LAMMERS 115kV [3993] & SCHULTE SW STA-KASSON-MANTECA 115KV [7472] P6 N-1-1 104 <100 <100 <100 <100 <100 <100 <100 <100 Project: Vierra Looping in Project. Short term: Action Plan
Spring Gap-MI-WUK 115 kV Line BELLOTA 230/115KV TB 2 & BELLOTA 230/115KV TB 1 P8 N-1-1 <100 <100 "7 <100 <100 <100 <100 <100 <100 SPS in 2019-2020 TPP
SPRNG GJ-MI-WUK 115kV BELLOTA 230/115KV TB 2 & BELLOTA 230/115KV TB 1 P6 N-1-1 <100 90 114 <100 <100 <100 <100 <100 <100 SPS in 2019-2020 TPP
Stanislaus - Manteca 115 kV Line No. 2 TESLA 115KV - SECTION 2D & 1D P24 Bus Tie Breaker Fault 90 90 117 34 59 NConv 34 NConv NConv Tesla 115 kV Bus Upgrade
Stanislaus - Manteca 115 kV Line No. 2 BELLOTA 230KV - SECTION 1E & 2E P24 Bus Tie Breaker Fault 142 NConv NConv 9 43 25 1" 76 76 SPS in 2019-2020 TPP
Stanislaus - Manteca 115 kV Line No. 2 TESLA 115KV - SECTION 2D & 1D P24 Bus Tie Breaker Fault 87 NConv NConv 16 216 NConv 16 NConv NConv Tesla 115 kV Bus Upgrade
Stanislaus - Manteca 115 kV Line No. 2 TESLA 115KV BUS (FAILURE OF NON-REDUNDENT RELAY) P5-5 Non-Redundant Relay NConv NConv NConv 23 167 NConv 23 NConv NConv Tesla 115 KV Bus Upgrade
Stanislaus - Manteca 115 kV Line No. 2 P5-5a:A11:17:_KASSON 115KV BUS (FAILURE OF NON-REDUNDENT RELAY) P5-5 Non-Redundant Relay 123 47 74 63 29 59 60 44 44 Project: Vierra Looping in Project. Short term: Action Plan
Stanislaus - Manteca 115 kV Line No. 2 SCHULTE SW STA-LAMMERS 115kV [3993] & SCHULTE SW STA-KASSON-MANTECA 115KV [7472] P8 N-1-1 170 <100 <100 95 <100 104 94 <100 <100 Project: Vierra Looping in Project. Short term: Action Plan
Stanislaus - Manteca 115 kV Line No. 2 TESLA-SCHULTE SW STA #2 115KV [3970] & TESLA-SCHULTE SW STA #1 115KV [3982] P7 DCTL 65 58 31 57 51 103 54 55 55 Sensitivity Only
Stanislaus-Melones-Manteca 115 kV Line No. 1 [BELLOTA 230KV - SECTION 1E & 2E P24 Bus Tie Breaker Fault 144 NConv NConv 8 40 28 10 67 67 SPS recommended in 2019-2020 TPP
Stanislaus-Melones-Manteca 115 kV Line No. 1 | TESLA 115KV - SECTION 2D & 1D P24 Bus Tie Breaker Fault 148 NConv NConv 18 208 NConv 18 NConv NConv Tesla 115 kV Bus Upgrade
Stanislaus-Melones-Manteca 115 kV Line No. 1 | STANISLS 13.80KV GEN UNIT 1 &STANISLS-MELONES-RIVRBKJT 115KV [0] P3 N-G-1 104 <100 <100 <100 <100 <100 <100 <100 <100 Project Ma"'.eca';s;;’:c’:ﬂ”e'ba"k'Me“’”es Area 115KV Line
Stanislaus-Melones-Manteca 115 kV Line No. 1 [TESLA 115KV BUS (FAILURE OF NON-REDUNDENT RELAY) P55 Non-Redundant Relay NConv NConv NConv 19 162 NConv 19 NConv NConv Tesla 115 kV Bus Upgrade
Stanislaus-Melones-Manteca 115 kV Line No. 1 [KASSON 115KV BUS (FAILURE OF NON-REDUNDENT RELAY) P55 Non-Redundant Relay 122 51 69 63 25 62 61 49 49 Project: Vierra Looping in Project. Short term: Action Plan
Stanislaus-Melones-Manteca 115 kV Line No. 1 [SCHULTE SW STA-LAMMERS 115kV [3993] & SCHULTE SW STA-KASSON-MANTECA 115KV [7472] P6 N-1-1 178 <100 <100 <100 <100 92 <100 <100 <100 Project: Vierra Looping in Project. Short term: Action Plan
Stanislaus-Melones-Manteca 115 kV Line No. 1 | STANISLS-MELONES-RIVRBKJT 115KV [0] & STANISLAUS-MANTECA #2 115KV [3820] P6 N-1-1 <100 <100 <100 106 104 104 94 <100 <100 Genration Redispatch
STNSLSRP-CROWCREEK_SS 60kv EEA)ng:\T‘/;iSSKV GEN UNIT 1 &SALADO-NEWMAN #2 60KV [7870] MOAS OPENED ON CRWS P3 N-G-1 <100 <100 103 <100 <100 <100 <100 <100 <100 Existing operating procedure
STNSLSRP-Q539SS 60 kV SALADO-NEWMAN #2 60KV [7870] MOAS OPENED ON CRWS LDG_CRWS LDJ P1 N-1 90 92 103 49 95 51 49 93 93 Existing operating procedure
STNSLSRP-Q539SS 60 kV P1-2:A12:16:_SALADO-NEWMAN #2 60KV [7870] MOAS OPENED ON CRWS LDG_CRWS LDJ P12 N-1 N/A NA N/A NA N/A NA N/A NA 110 Continue to monitor future forecast
Stockon A -Lockeford Belloa 115 KVLIN® g1 0TA - 10 115KV & GOLD HILL-BELLOTALOCKEFORD LINE P23 | Non-Bus Tie Breaker Faul NA 8 104 NA 15 NA NA 100 100 Continue o monitor future orecast
Stockon & -Lockeford- Beloa 115 KVLIN® g1 0TA - 10 115KV & BELLOTA-RVERBANK LINE P23 | Non-Bus Tie Breaker Faul NA £ 112 NA 10 NA NA &7 & SPS recommended in 201-2020 TPP
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2022-2023 ISO Reliability Assessment - Study Results.

Study Area: PG&E Central Valley o i .
Thermal Overloads & California ISO
Loading % (Baseline Scenarios) Loading % (Sensitivity Scenarios)
i i . 2024 SP Heavy . " ial Mitiaati y
Overloaded Facili Contingency (All and Worst P6) Categor Category Description - a2 Project & Potential Mitigation Solutions
v 9ency ) oo goryBeserp 2024 Summer Peak | 2027 Summer Peak | 2032 Summer Peak | 2024 SPring Off | 2027 Spring Off- | goreyapjo g i | 2024 SPring O} 2027 SPHIGNCEC | 555y ! o
Peak Peak Sensitivity Forecast
Gas Gen
Table M°“”“‘"‘Pegf;g;)kv Line (Peachton | o ASE 115 Kv BUS (FAILURE OF NON-REDUNDENT RELAY) P55 Non-Redundant Relay 11 104 0 165 7 8 165 107 107 Project: East Marysville 115160 kv
Table Mountain-Pease 60 kV Line (Peachton- [PEASE-RIO OSO 115KV [3270] MOAS OPENED on PEASE_E.MRY J1 & PALERMO-PEASE 115kV .
Gridley) 3220] MOAS OPENED on PEASE_ HONC JT1 P8 N-1-1 <100 <100 <100 100 <100 <100 100 <100 <100 Genration Redispatch
T £ P2 | palmo.pease 115 K Line amd Pease-Rio Oso 115 KV Line P7 DeTL 5 48 % 130 8@ 75 130 53 53 Genration Redispatch
. P1-2:A11:52:_SCHULTE SW STA-KASSON-MANTECA 115KV [7472] & P1-2:A11:64:_SCHULTE SW . "
TCHRT_T2-INGRM C. 115KV Line No 1 STALAMMERS 115KV [3993] P12 N-1 <100 <100 <100 <100 <100 <100 <100 <100 119 Continue to monitor future forecast
Tesla - Salado - Manteca 115 kV Line KASSON - 1D 115KV & SCHULTE SW STA-KASSON-MANTECA line P2-3 Non-Bus Tie Breaker Fault N/A 86 104 18 <100 42 18 <100 <100 Continue to monitor future forecast
Tesla - Salado - Manteca 115 kV Line KASSON - 1D 115KV & SCHULTE SW STA-KASSON-MANTECA line P2-3 Non-Bus Tie Breaker Fault 106 <100 <100 18 N/A 42 18 N/A N/A Project: Vierra Looping in Project. Short term: Action Plan
Tesla - Salado - Manteca 115 kV Line KASSON 115KV BUS (FAILURE OF NON-REDUNDENT RELAY) P5-5 Non-Redundant Relay 187 60 97 46 11 74 48 62 62 Project: Vierra Looping in Project. Short term: Action Plan
Tesla - Salado - Manteca 115 kV Line SCHULTE SW STA-KASSON-MANTECA 115kV [7472] & SCHULTE SW STA-LAMMERS 115KV [3993] P6 N-1-1 279 <100 <100 <100 <100 124 <100 <100 <100 Project: Vierra Looping in Project. Short term: Action Plan
Tesla - Salado - Manteca 115 kV Line TESLA-SCHULTE SW STA #2 115KV [3970] & TESLA-SCHULTE SW STA #1 115KV [3982] P7 DCTL 45 20 40 26 36 121 23 21 21 Sensitivity Only
Tesla - Salado - Manteca 115 kV Line TESLA-SCHULTE SW STA #2 115KV [3970] & TESLA-SCHULTE SW STA #1 115KV [3982] P7 DCTL 45 20 40 26 36 121 23 21 21 Sensitivity Only
Tesla - Salado 115 kV Line No. 1 TESLA 115KV SECTION 1D P2-2 Bus Fault 106 N/A N/A N/A 106 N/A N/A 38 38 Tesla 115 kV Bus Upgrade
Tesla - Salado 115kV Line No. 1 TESLA - 1D 115KV & TESLA-SCHULTE SW STA #1 line P2-3 Non-Bus Tie Breaker Fault 80 N/A N/A 39 N/A 110 36 N/A N/A Tesla 115 kV Bus Upgrade
Tesla - Salado 115 kV Line No. 1 TESLA - 1D 115KV & TESLA-LAWRENCE LAB LINE P2-3 Non-Bus Tie Breaker Fault N/A 35 73 N/A 106 N/A N/A 38 38 Tesla 115 kV Bus Upgrade
Tesla - Salado 115kV Line No. 1 SCHULTE 115KV - MIDDLE BREAKER BAY 1 P2-3 Non-Bus Tie Breaker Fault N/A 35 74 N/A 106 N/A N/A 35 35 Genration Redispatch
Tesla - Salado 115kV Line No. 1 GWFTRCYS 18.00KV & GWFTRCY1 13.80KV & GWFTRCY2 13.80KV GEN UNITS & TESLA-SCHULTE P3 N-G-1 113 <100 <100 <100 <100 <100 <100 <100 <100 Project: Vierra Looping in Project. Short term: Action Plan
SW STA #1 115KV [3980]
Tesla - Salado 115 kV Line No. 1 KASSON 115KV BUS (FAILURE OF NON-REDUNDENT RELAY) P5-5 Non-Redundant Relay 106 47 65 28 33 34 28 48 48 Project: Vierra Looping in Project. Short term: Action Plan
Tesla - Salado 115 kV Line No. 1 KASSON 115KV BUS (FAILURE OF NON-REDUNDENT RELAY) P5-5 Non-Redundant Relay 106 47 65 28 33 34 28 48 48 Project: Vierra Looping in Project. Short term: Action Plan
Tesla - Salado 115kV Line No. 1 SCHULTE SW STA-KASSON-MANTECA 115kV [7472] & SCHULTE SW STA-LAMMERS 115KV [3993] P6 N-1-1 148 <100 <100 <100 <100 <100 <100 <100 <100 Project: Vierra Looping in Project. Short term: Action Plan
Tesla - Salado 115 kV Line No. 1 SCHULTE SW STA-LAMMERS 115KV [3993] & SCHULTE SW STA-KASSON-MANTECA 115KV [7472] P6 N-1-1 147 <100 <100 <100 <100 <100 <100 <100 <100 Project: Vierra Looping in Project. Short term: Action Plan
Tesla-AEC_TP2 115kV TESLA 115KV SECTION 2D P2-2 Bus Fault N/A 28 19 N/A 114 N/A N/A 26 26 Tesla 115 kV Bus Upgrade
Tesla-AEC_TP2 115kV. TESLA - 2D 115KV & TESLA-SALADO-MANTECA LINE P2-3 Non-Bus Tie Breaker Fault N/A 19 7 N/A 114 N/A N/A 28 28 Tesla 115 KV Bus Upgrade
Tesla-AEC_TP2 115kV TESLA - 2D 115KV & TESLA-SCHULTE SW STA #2 LINE P2-3 Non-Bus Tie Breaker Fault N/A 21 80 N/A 15 N/A N/A 26 26 Tesla 115 kV Bus Upgrade
Tesla-AEC_TP2 115kV. TESLA - 2D 115KV & TESLA-MDWYWND #1 LINE P2-3 Non-Bus Tie Breaker Fault N/A 19 70 N/A 114 N/A N/A 26 26 Tesla 115 KV Bus Upgrade
Tesla-AEC_TP2 115kV SCHULTE 115KV - MIDDLE BREAKER BAY 2 P2-3 Non-Bus Tie Breaker Fault N/A 19 71 N/A 108 N/A N/A 38 38 Genration Redispatch
Tesla-RIPONCOHENJT 115 kV SCHULTE SW STA-LAMMERS 115KV [3993] & SCHULTE SW STA-KASSON-MANTECA 115KV [7472] P8 N-1-1 <100 19 116 <100 <100 <100 <100 <100 <100 Continue to monitor future forecast
UCD_TP2-DAVIS 115 kV Line No 1 P1-2:A4:24:_WOODLAND-DAVIS 115KV [4210] & P1-2:A4:32:_BRIGHTN-W.SCRMNO 115KV [0] P12 N-1 N/A NA N/A NA N/A NA N/A NA 115 Continue to monitor future forecast
VACA-VACAVILLE-JAMESON-NORTH TOWER 115KV [4100] MOAS OPENED ON HALE J1_HALE & . .
Vaca - Suisun - Jameson 115 kV Line VACA-SUISUN 115KV [4070] MOAS OPENED ON VACA-DIX_WEC (2) P& N-1-1 88 90 108 <100 <100 <100 <100 87 87 Continue to monitor future forecast
Vaca-Plainfield 60 kV line Base Case PO N-0 94 93 101 56 27 28 56 80 80 Continue to monitor future forecast
Vaca-Plainfield 60 kV line P1-4:A4:3: PLAINFLD SVI P1-4 N-1 <100 <100 <100 <100 <100 <100 <100 <100 106 Continue to monitor future forecast
Vaca-Plainfield 60 kV line P1-4:A4:3: PLAINFLD SVD=V P14 N-1 <100 <100 <100 <100 <100 <100 <100 <100 106 Continue to monitor future forecast
Vaca-Plainfield 60 kV line P1-4:A4:3: PLAINFLD _SVD=V P1-4 N-1 <100 <100 <100 <100 <100 <100 <100 <100 103 Continue to monitor future forecast
Valley Springs - Martell 60 kV Line No. 1 VALLEY SPRINGS-CLAY 60KV [8264] P1 N-1 147 N/A N/A 83 N/A 85 82 N/A N/A Existing operating procedure
Valley Springs - Martell 60 kV Line No. 1 PRDE 1-3 7.20KV GEN UNIT 2 & VALLEY SPRINGS-MARTELL #1 60KV [8240] P3 N-G-1 <100 <100 <100 <100 <100 <100 <100 100 100 Existing operating procedure
Vierra - Tracy - Kasson 115 kV Line TESLA-TRACY 115KV [4020] MOAS OPENED ON LEPRINO_TRACY JC (2) P1 N-1 108 103 12 N/A 16 N/A N/A 103 103 Tesla 115 KV Bus Upgrade
Vierra - Tracy - Kasson 115 KV Line P1-2:A11:59: TESLA-TRACY 115KV [4020] MOAS OPENED ON LEPRINO_TRACY JC P1-2 N-1 <100 <100 <100 <100 <100 <100 <100 <100 127 Continue to monitor future forecast
Vierra - Tracy - Kasson 115 kV Line P1-2:A11:63:_TESLA-TRACY 115KV [4020] MOAS OPENED ON LEPRINO_TRACY JC (2) P1-2 N-1 <100 <100 <100 <100 <100 <100 <100 <100 119 Continue to monitor future forecast
Vierra - Tracy - Kasson 115 KV Line TESLA-TRACY 115KV [4020] (TESLA-ELLS GTY) P2-1 Line Section w/o Fault N/A 37 17 N/A 23 N/A N/A 110 110 Sensitivity Only
Vierra - Tracy - Kasson 115 kV Line TESLA 115KV SECTION 1D P2-2 Bus Fault N/A 110 121 N/A 24 N/A N/A 112 112 Tesla 115 KV Bus Upgrade
Vierra - Tracy - Kasson 115 KV Line P2-2:A11:29: TESLA 115KV SECTION 1D P2-2 Bus N/A N/A N/A N/A N/A N/A N/A N/A 130 Continue to monitor future forecast
Vierra - Tracy - Kasson 115 kV Line TESLA - 1D 115KV & TESLA-SCHULTE SW STA #1 line P2-3 Non-Bus Tie Breaker Fault 111 N/A N/A 62 N/A 92 62 N/A N/A Tesla 115 KV Bus Upgrade
Vierra - Tracy - Kasson 115 KV Line TESLA - 1D 115KV & TESLA-TRACY LINE P2-3 Non-Bus Tie Breaker Fault N/A 12 124 N/A 22 N/A N/A 110 110 Tesla 115 kV Bus Upgrade
Vierra - Tracy - Kasson 115 kV Line P2-3:A11:29: TESLA - 1D 115KV & TESLA-SCHULTE SW STA #1 LINE P2-3 Non-Bus-Tie Breaker <100 <100 <100 <100 <100 <100 <100 <100 130 Continue to monitor future forecast
Vierra - Tracy - Kasson 115 KV Line P2-3:A11:30:_TESLA - 1D 115KV & TESLA-TRACY LINE P2-3 Non-Bus-Tie Breaker <100 <100 <100 <100 <100 <100 <100 <100 129 Continue to monitor future forecast
Vierra - Tracy - Kasson 115 kV Line P2-3:A1 ._TESLA - 1D 115KV & TESLA-LAWRENCE LAB LINE P2-3 Non-Bus-Tie Breaker <100 <100 <100 <100 <100 <100 <100 <100 130 Continue to monitor future forecast
Vierra - Tracy - Kasson 115 KV Line P2-3:A11:32: TESLA - 1D 115KV & TESLA-SALADO-Q1103 LINE P2-3 Non-Bus-Tie Breaker <100 <100 <100 <100 <100 <100 <100 <100 130 Continue to monitor future forecast
Viera-Tracy - Kasson 115k Line. |70 COGEN 13.80KV GEN UNIT & TESLATRACY 115KV [4020] MOAS OPENED ON ] N-G-1 <100 109 <100 <100 <100 <100 <100 <100 <100 |Project Viera Looping in Project Shortterm: Acton Plan
Vierra - Tracy - Kasson 115KV Line TESLA 115KV BUS (FAILURE OF NON-REDUNDENT RELAY) P5-5 Non-Redundant Relay NConv NConv NConv 51 16 NConv 51 NConv NConv Tesla 115 kV Bus Upgrade
Vierra - Tracy - Kasson 115 KV Line TESLA-SCHULTE SW STA #2 115KV [3970] & TESLA-SCHULTE SW STA #1 115KV [3982] P7 DCTL 0 34 0 81 121 0 78 33 33 Tesla 115 kV Bus Upgrade
VIERRA-MANTECA 115kv GWFTRCYS 18.00KV & GWFTRCY1 13.80KV & GWFTRCY2 13.80KV GEN UNITS & VIERRA-TRACY- | g NG-1 101 <100 <100 <100 <100 <100 <100 <100 Project: Vierra Looping in Project. Short term: Acton Plan
KASSON 115KV [4310]
VLLY_SPS-AMFOR_SW 60kv WEST PNT 11.50KV GEN UNIT 2 & VALLEY SPRINGS-CLAY 60KV [8264] P3 N-G-1 <100 148 147 <100 <100 <100 <100 149 149 Existing operating procedure
VLLY_SPS-AMFOR_SW 60kv SALT SPS 11.00KV GEN UNIT 1 & VALLEY SPRINGS-CLAY 60KV [8264] P3 N-G-1 148 <100 <100 <100 <100 <100 <100 <100 <100 Existing operating procedure
Weimar No. 160 kV Line P1-3:A5:36:_OXBOW 60/9.11KV TB 1 P1-3 N-1 <100 <100 <100 <100 <100 <100 <100 <100 104 Continue to monitor future forecast
WEMR SWS-FORST HL 60 kV Line No 1 |P1-1:A5:23: OXBOW F 9.11KV GEN UNIT 1 & Base Case P1-1 N-1 <100 <100 <100 <100 <100 <100 <100 <100 120 Continue to monitor future forecast
West - Brighton 115 kV Line P5-5a:A5:5:_RIO 0SO 115 KV BUS (FAILURE OF NON-REDUNDENT RELAY) P5-5 Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 106 Continue to monitor future forecast
West -Brighton 115KV Line  |P5-5d:A5:1:_No BF Relay Rio Oso 115KV CB 402 412 422 432 442 462 or 472 P5-5 Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 123 Continue to monitor future forecast
West Sacramento - Davis 115 kV Line [0t O DAVIS 115KV [1140] MOAS OPENED ON HOWARDJCT3 _BRKRUCT & WOODLAND- Po N1 @ £ 109 <100 <100 <100 <100 <100 <100 |Continue to monitor fture orecast
DAVIS 115KV [4210]
. 'WOODLAND-DAVIS 115KV [4210] & BRIGHTON-DAVIS 115KV [1140] MOAS OPENED ON . .
West Sacramento - Davis 115 kV Line HOWARDJCT3_BRKRICT P& N-1-1 90 92 107 <100 <100 <100 <100 <100 <100 Continue to monitor future forecast
WestSacamento - Davis 115 k/Line | DXHTER PR MSKV [THOTMOAS OPENED ONHOUARDUCTS BRIGCT & WOODLAYD- Po N1 <100 <100 109 <100 <100 <100 <100 <100 <100 |Continue o monitor future orecast
Woodland - Davis 115 KV Line RIO 0SO 115KV - SECTION 2D & 1D P2-4 Bus Tie Breaker Fault N/A 109 19 57 <100 50 58 <100 <100 SPS in 2017-2018 TPP
Woodland - Davis 115 KV Line No BF Relay Rio Oso 115KV CB 402 412 422 432 442 462 or 472 P5-5 Non-Redundant Relay 103 72 36 57 7 50 58 76 76 SPS in 2017-2018 TPP
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2022-2023 ISO Reliability Assessment - Study Results.

Study Area:
Thermal Overloads

PG&E Central Valley

Page 9

“‘7 California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

i i . 2024 SP Heavy . " ial Mitiaati y
Overloaded Facili Contingency (All and Worst P6) Categor Category Description f. 3 Project & Potential Mitigation Solutions
v 0ency ) oo gory Besap 2024 Summer Peak | 2027 Summer Peak | 2032 Summer Peak | 2024 SPring Of- | 2027 Spring Ofi | ey e g g | 2024 Spring OP | 2027 SP High CEC 2035 ATE ! o
Peak Peak Sensitivity Forecast
Gas Gen
Woodland - Davs 115 kV Line P5-52:A47._BRIGHTON 230KV BUS (FAILURE OF NON-REDUNDENT RELAY) P55 NonRedundant Relay <10 <10 <10 <10 <10 <10 <10 <10 m Continue to monior future forecast
Woodland - Davis 115 kV Line P5-50(DC)A42: Station P55 Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 1 Continue to montor future forecast
WOODLANDBIJT-BSSFACT 115 KVLine No ¢ 5 a4 RI0 0S0-BRIGHTON 230K\ [5600) & P1-244:1:_BRIGHTON-LOCKFORD 230KV (0] P12 N1 <100 <100 <100 <100 <100 <100 <100 <100 123 Continue to montor future forecast
WOODLANDBIT-BSSFACT 115 ¥VLine No | e 52047 BRIGHTON 230KV BUS (FAILURE OF NON-REDUNDENT RELAY) P55 Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 123 Continue to montor fuure forecast
WOODLANDBIMJT-BSSFACT 15 KVLine N | ps 6100y 42 staion P55 Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 123 Continue to montor fuure forecast
WOODLANDBMJT-Q653FJCT 115KV __|BRIGHTON 230KV BUS (FAILURE OF NON-REDUNDENT RELAY) P55 Non-Redundant Relay 109 7 @ % 7 o1 8 o7 67 Operating solution
WOODLANDBMJT-Q653FJCT 115kV P5-5¢(DC):A4:2:_Station P5-5 Non-Redundant Relay 109 76 92 89 7 61 89 67 67 Operating solution
BRIGHTON-DAVIS 115KV [1140] MOAS OPENED ON HOWARDJCT3_BRKRJCT & WEST -
woooLanesT-cesaricT ftsey (SR P NA1-1 112 <100 91 <100 <100 <100 <100 <100 <100 SPS recommended in 2017-2018 TPP
BRIGHTON-DAVIS 115KV [1140] MOAS OPENED ON HOWARDJCT3 BRKRJCT & WEST -
woooLanbesT-cesaricT ttsey (SR P NA1-1 112 <100 <100 <100 <100 <100 <100 <100 <100 SPS recommended in 2017-2018 TPP
WOODLANDBMJT-Q653FJCT 115KV ___|Rio Oso-Brighton 230 KV Line & Rio Oso-Lockeford 230 KV Ling P7 DCTL 88 & 75 75 7 81 102 57 5 Sensitvity Only
WOODLANDBMJT-WOODLD 115 KV Line No 1 |P1-2A49: RIO OSO-BRIGHTON 230KV [5600] & P1-2:A4:1:_BRIGHTON-LOCKFORD 230KV (0] P12 N1 <100 <100 <100 <100 <100 <100 <100 <100 1m Continue to montor future forecast
A P2-4A11:8._TESLAD 230KV - SECTION 1D & 2D P24 Bus-Tie-Breaker <100 <100 <100 <100 <100 <100 <100 <100 25 Continue to montor future forecast
ENA PS5 5a:A115_TESLA 230KV BUS D (FAILURE OF NON-REDUNDENT RELAY) P55 Non-Redundant Relay <100 <10 <100 <10 <100 <100 <100 <100 224 Continue to montor future forecast
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2022-2023 ISO Reliability Assessment - Study Results

Study Area: PG&E Central Valley
Hight.ow Voltages & California ISO
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
Substation Contingency (All and Worst P6) Category | Category Description H\;?j:;:‘;:v 2024 Summer Peak| 2027 Summer Peak| 2032 Summer Peak 2024 Spring Off- | 2027 Spring Off- Rzeorgv?;:zab‘gn 2024 Sp.ri.n.g OP | 2027 SP High CEC 2035 ATE Project & Potential Mitigation Solutions
Peak Peak Gas Gen Sensitivity Forecast

ALLEGHNY 60 kV/ PO N-0 H 1.03 1.03 1.01 1.04 1.08 1.02 1.04 1.04 N/A System or voltage support if needed
ALTA-CGE 60 kV Base Case PO N-0 H 1.03 1.02 1.04 1.05 1.07 1.04 1.04 1.03 N/A System or voltage support if needed
APPLE HL 115 kV PO N-0 H 1.03 1.03 1.02 1.05 1.06 1.03 1.05 1.04 N/A System or voltage support if needed
ATLANTC 230 kV. PO N-0 H 0.98 0.99 0.98 1.03 1.08 0.97 1.02 1.00 N/A System or voltage support if needed
ATLANTI 60 kV Basecase PO N0 H 1.00 102 1.00 108 104 099 1.07 1.04 NA 2:3::3 ::z’r‘t";friofgl';‘: ;::Sf“’me’ Voltage Regulator
ATLANTIC 115 kV PO N-0 H 1.01 1.02 1.00 1.05 1.10 0.99 1.05 1.02 N/A System or voltage support if needed
B.BTHNY- 60 kV Base Case PO N-0 H 1.03 1.02 1.04 1.05 1.07 1.04 1.04 1.03 N/A System or voltage support if needed
BANGOR 60 kV PO N-0 H 1.03 1.02 1.01 1.06 1.04 1.02 1.06 1.03 N/A System or voltage support if needed
BEARDSLY 115 KV PO N-0 H 1.04 1.04 1.04 1.05 1.06 1.05 1.05 1.04 N/A System or voltage support if needed
BELL PGE 115kV PO N-0 H 1.01 1.02 1.01 1.04 1.06 1.03 1.04 1.02 N/A System or voltage support if needed
BOGUE 115 kV PO N-0 H 1.03 1.03 1.03 1.04 1.06 1.04 1.04 1.03 N/A System or voltage support if needed
BRIGHTN 115 kV PO N-0 H 1.04 1.05 1.02 1.07 112 1.03 1.06 1.05 N/A System or voltage support if needed
BRIGHTON 230 kV PO N-0 H 0.98 0.99 0.97 1.01 1.07 0.98 1.01 0.99 N/A System or voltage support if needed
BRKR SLG 115kV PO N-0 H 1.01 1.02 1.00 1.05 111 1.02 1.05 1.02 N/A System or voltage support if needed
BRNSWALT 115 kV PO N-0 H 1.04 1.04 1.04 1.06 1.06 1.05 1.06 1.04 N/A System or voltage support if needed
BRUNSWCK 115 kV PO N-0 H 1.03 1.04 1.03 1.04 1.06 1.04 1.04 1.04 N/A System or voltage support if needed
BRWNS VY 60 kV PO N-0 H 1.02 1.02 1.02 1.04 1.05 1.02 1.03 1.03 N/A System or voltage support if needed
CAL CMNT 60 kV Base Case PO N-0 H 1.03 1.04 1.04 1.04 1.05 1.03 1.05 1.04 N/A System or voltage support if needed
CAMANCH 230 kV Base Case PO N-0 H 1.01 1.01 1.00 1.02 1.06 1.00 1.03 1.01 N/A System or voltage support if needed
CAMPUS 115 kV PO N-0 H 1.01 1.02 0.99 1.04 1.10 1.02 1.04 1.01 N/A System or voltage support if needed
CATARACT 115 kV Base Case PO N-0 H 1.03 1.03 1.01 1.05 1.06 1.02 1.05 1.03 N/A System or voltage support if needed
CHCGO PK 115kV PO N-0 H 1.04 1.04 1.04 1.05 1.06 1.05 1.05 1.04 N/A System or voltage support if needed
CHINESESTA 115 kV PO N-0 H 1.02 1.02 1.01 1.04 1.06 1.02 1.04 1.02 N/A System or voltage support if needed
CLMBA HL 60 kV/ PO N-0 H 1.04 1.04 1.03 1.05 1.09 1.03 1.05 1.05 N/A System or voltage support if needed
CLRKSVLE 115KV PO N-0 H 1.03 1.04 1.03 1.05 1.05 1.04 1.05 1.04 N/A System or voltage support if needed
CNTRY CB 60 kv Base Case PO N-0 H 1.03 1.04 1.04 1.05 1.05 1.04 1.05 1.04 N/A System or voltage support if needed
COLGATE 230 kV PO N-0 H 1.01 1.01 1.01 1.03 1.06 1.00 1.02 1.02 N/A System or voltage support if needed
COLGATE 60 kV PO N-0 H 1.05 1.04 1.04 1.06 1.09 1,03 1.05 105 N/A System or voltage support f needed
CORRAL 60 kV Base Case PO N-0 H 0.98 0.99 0.99 1.04 1.06 1.01 1.04 0.99 N/A System or voltage support if needed
CPM 115 kV PO N-0 H 1.04 1.04 1.04 1.05 1.05 1.04 1.05 1.05 N/A System or voltage support if needed
CROWCREEK SS 60 kV/ PO N-0 H 1.02 1.03 1.02 1.05 1.02 1.05 1.04 1.03 N/A System or voltage support if needed
CURTISS 115kV PO N-0 H 1.02 1.02 1.00 1.04 1.06 1.02 1.04 1.02 N/A System or voltage support if needed
DAVIS 115 kV PO N-0 H 1.01 1.02 0.99 1.04 1.10 1.02 1.04 1.02 N/A System or voltage support if needed
DEEPWATR 115kV PO N-0 H 1.02 1.03 1.01 1.05 111 1.03 1.05 1.02 N/A System or voltage support if needed
DEL MAR 60 kV/ PO N-0 H 0.99 1.00 0.98 1.08 1.05 0.97 1.07 1.02 N/A System or voltage support if needed
DIXONCAN 60 kV PO N-0 H 1.02 1.03 1.04 1.04 1.05 1.04 1.06 1.02 N/A System or voltage support if needed
DIXONPGE 60 kV PO N-0 H 1.02 1.03 1.04 1.04 1.05 1.04 1.06 1.02 N/A System or voltage support if needed
DMND SPR 115 kV PO N-0 H 1.03 1.03 1.02 1.05 1.06 1.03 1.05 1.04 N/A System or voltage support if needed
DOBBINS 60 kV PO N-0 H 1.05 1.04 1.04 1.06 1.09 1.03 1.05 1.05 N/A System or voltage support if needed
DONNELLS 115 kV PO N-0 H 1.04 1.04 1.05 1.05 1.06 1.05 1.05 1.04 N/A System or voltage support if needed
DRAKE 60 kV Basecase PO N-0 L 1.00 0.96 0.93 1.02 1.01 1.01 1.01 0.94 N/A System or voltage support if needed
DRUM 115 kV PO N-0 H 1.04 1.05 1.05 1.05 1.05 1.06 1.05 1.05 N/A System or voltage support if needed
DTCH FL2 115 kV PO N-0 H 1.04 1.05 1.05 1.05 1.05 1.05 1.05 1.05 N/A System or voltage support if needed
DUNNIGAN 60 kV Basecase PO N-0 L 0.98 0.93 0.89 1.00 1.00 1.00 1.00 0.91 N/A System or voltage support if needed
DUTCHFLAT1PH 115 kV PO N-0 H 1.04 1.04 1.05 1.05 1.05 1.05 1.05 1.04 N/A System or voltage support if needed
E.MRYSVE 115kV. PO N-0 H 1.04 1.05 1.04 1.05 1.06 1.05 1.06 1.05 N/A System or voltage support if needed
E.NICOLS 115 kV PO N-0 H 1.03 1.05 1.04 1.05 1.06 1.04 1.05 1.05 N/A System or voltage support if needed
EIGHT MI 230 kV Base Case PO N-0 H 1.00 0.99 0.99 1.03 1.06 0.98 1.02 1.00 N/A System or voltage support if needed
ELDORAD 115 kV/ PO N-0 H 1.03 1.03 1.02 1.05 1.06 1.03 1.05 1.04 N/A System or voltage support if needed
FLINT 115KV PO N-0 H 1.02 1.02 1.01 1.04 1.06 1.03 1.04 1.02 N/A System or voltage support if needed
FROGTOWN 115 kV Base Case PO N-0 H 1.02 1.02 1.00 1.05 1.06 1.01 1.05 1.02 N/A System or voltage support if needed
GOLDHILL 115kV PO N-0 H 1.04 1.05 1.04 1.04 1.05 1.04 1.04 1.05 N/A System or voltage support if needed
GOLDHILL 230 kV PO N-0 H 0.99 0.99 0.98 1.03 1.08 0.97 1.03 1.00 N/A System or voltage support if needed
GRAND IS 115 kV. PO N-0 H 1.03 1.04 1.01 1.06 113 1.02 1.06 1.04 N/A System or voltage support if needed
GREENLEAF1 115KV PO N-0 H 1.03 1.04 1.03 1.04 1.06 1.04 1.04 1.04 N/A System or voltage support if needed
GRSS VLY 60 kV PO N-0 H 1.03 1.02 1.00 1.05 1.09 1.01 1.05 1.03 N/A System or voltage support if needed
GUSTINE 60 kV Basecase PO N-0 L 0.96 0.97 0.94 1.01 0.98 1.02 1.00 0.97 N/A System or voltage support if needed
HAMMER 60 kV Base Case PO N-0 H 1.02 1.03 1.03 1.05 1.06 1.03 1.06 1.03 N/A System or voltage support if needed
HARINTON 60 kV/ Basecase PO N-0 L 1.00 0.96 0.93 1.02 1.01 1.01 1.02 0.95 N/A System or voltage support if needed
HERDLYN 60 kV Base Case PO N-0 H 1.03 1.02 1.04 1.05 1.07 1.04 1.04 1.03 N/A System or voltage support if needed
HIGGINS 115 KV PO N-0 H 1.02 1.02 1.01 1.04 1.06 1.03 1.04 1.02 N/A System or voltage support if needed
HORSESHE 115 kV PO N-0 H 1.03 1.03 1.02 1.04 1.05 1.03 1.04 1.04 N/A System or voltage support if needed
KNIGHTLD 115 kV PO N-0 H 1.02 1.03 1.01 1.05 1.07 1.03 1.04 1.03 N/A System or voltage support if needed
LIMESTNE 60 kV PO N-0 H 1.04 1.06 1.03 1.03 1.04 1.03 1.04 1.05 N/A System or voltage support if needed
LINCLN 115 kV PO N-0 H 1.02 1.03 1.01 1.06 1.07 1.02 1.05 1.03 N/A System or voltage support if needed
LINDEN 60 kV Base Case PO N-0 H 1.00 1.03 1.01 1.04 1.10 1.02 1.04 1.02 N/A System or voltage support if needed

California ISO/IOP

October 31, 2022

Page 10 of 26



2022-2023 ISO Reliability Assessment - Study Results

Study Area: PG&E Central Valley
Hight.ow Voltages & California ISO
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
Substation Contingency (All and Worst P6) Category | Category Description H\;?j:;:‘;:v 2024 Summer Peak| 2027 Summer Peak| 2032 Summer Peak 2024 Spring Off- | 2027 Spring Off- Rzeorgv?;:zab‘gn 2024 Sp.ri.n.g OP | 2027 SP High CEC 2035 ATE Project & Potential Mitigation Solutions
Peak Peak Gas Gen Sensitivity Forecast

MAINE-PR 60 kV PO N-0 H 1.03 1.04 1.05 1.04 1.05 1.05 1.06 1.03 N/A System adi or voltage support if needed
MDL_RIVR 60 kV Base Case PO N-0 H 0.98 0.97 1.00 1.03 1.05 1.01 1.02 0.98 N/A System adj or voltage support if needed
MELONES 115 kV PO N-0 H 1.02 1.02 1.01 1.05 1.06 1.02 1.05 1.03 N/A System adi or voltage support if needed
MIDLFORK 230 kV PO N-0 H 1.01 1.01 1.01 1.04 1.06 1.00 1.03 1.02 N/A System adj or voltage support if needed
MI-WUK 115 kV/ PO N-0 H 1.03 1.03 1.02 1.04 1.06 1.03 1.04 1.03 N/A System adi or voltage support if needed
MOBILCHE 115KV PO N-0 H 1.01 1.02 1.00 1.04 1.08 1.02 1.04 1.02 N/A System adj or voltage support if needed
MORMON 60 kV Base Case PO N-0 H 1.01 1.03 1.02 1.03 1.08 1.02 1.04 1.03 N/A System adii or voltage support if needed
MRYSVLLE 60 kV PO N-0 H 1.04 1.05 1.01 1.05 1.04 1.02 1.05 1.06 N/A System adji or voltage support if needed
MSHR 60V 60 kV Base Case PO N-0 H 0.99 1.00 1.01 1.07 1.09 1.00 1.08 1.00 N/A System adii or voltage support if needed
N.HOGAN 60 kv Base Case PO N-0 H 1.02 1.03 1.03 1.04 1.05 1.03 1.05 1.02 N/A System adj or voltage support if needed
NARRWS 160 kV PO N-0 H 1.02 1.01 1.01 1.04 1.06 1.02 1.04 1.03 N/A System adi or voltage support if needed
NARRWS 2 60 kV PO N-0 H 1.02 1.02 1.02 1.04 1.06 1.02 1.04 1.03 N/A System adj or voltage support if needed
NEWCSTLE 115 kV PO N-0 H 1.02 1.03 1.01 1.04 1.06 1.03 1.04 1.03 N/A System adi or voltage support if needed
NRRWS1TP 60 kV PO N-0 H 1.02 1.02 1.02 1.04 1.06 1.02 1.03 1.03 N/A System adj or voltage support if needed
OLETA 60 kV Base Case PO N-0 H 1.04 1.05 0.99 1.01 1.03 1.02 1.02 1.05 N/A System adii or voltage support if needed
OLIVHRST 115 kV PO N-0 H 1.05 1.06 1.01 1.06 1.06 1.02 1.06 1.06 N/A System adj or voltage support if needed
PARDEE A 60 kV Base Case PO N-0 H 1.05 1.06 1.06 1.05 1.05 1.05 1.05 1.06 N/A System adii or voltage support if needed
PEASE 115 kV PO N-0 H 1.05 1.05 1.01 1.06 1.06 1.01 1.06 1.05 N/A System adj or voltage support if needed
PEORIA 115 kV PO N-0 H 1.02 1.02 1.01 1.04 1.06 1.02 1.04 1.02 N/A System adi or voltage support if needed
PIKE CTY 60 kV. PO N-0 H 1.04 1.03 1.02 1.05 1.09 1.02 1.04 1.04 N/A System adj or voltage support if needed
PLACER 115 kV/ PO N-0 H 1.02 1.02 1.01 1.04 1.06 1.03 1.04 1.02 N/A System adij or voltage support if needed
PLAINFLDE 60 kV PO N-0 H 0.91 1.00 0.96 1.01 1.09 1.00 1.03 1.01 N/A System adj or voltage support if needed
PLSNT GR 115 kV PO N-0 H 1.01 1.02 1.00 1.05 1.09 1.00 1.05 1.02 N/A System adi or voltage support if needed
PNE GRVE 60 kV Base Case PO N-0 H 1.03 1.04 1.02 1.05 1.06 1.02 1.05 1.04 N/A System adj or voltage support if needed
POST 115 kV PO N-0 H 1.02 1.03 1.01 1.05 1.10 Not Found 1.04 1.03 N/A System adi or voltage support if needed
PRDEJCT 60 kV Base Case PO N-0 H 1.05 1.05 1.05 1.05 1.05 1.05 1.05 1.05 N/A System adj or voltage support if needed
QB53F 115 kV' PO N-0 H 1.01 1.02 0.99 1.04 1.09 1.02 1.04 1.02 N/A System adi or voltage support if needed
R.TRACK 115kV PO N-0 H 1.02 1.02 1.01 1.05 1.06 1.02 1.05 1.03 N/A System adj or voltage support if needed
RALSTON 230 kV PO N-0 H 1.01 1.01 1.00 1.03 1.06 1.00 1.03 1.01 N/A System adi or voltage support if needed
RBROCKLIN 115 kV PO N-0 H 1.01 1.02 1.00 1.05 1.09 1.00 1.05 1.02 N/A System adj or voltage support if needed
RIO 0SO 115 kV/ PO N-0 H 1.04 1.05 1.04 1.05 1.05 1.05 1.05 1.05 N/A System adij or voltage support if needed
RIO 0S0 230 kV. PO N-0 H 0.98 1.00 0.98 1.03 1.09 0.97 1.02 1.01 N/A System adj or voltage support if needed
ROCKLIN 60 kV PO N-0 H 1.00 1.02 1.00 1.08 1.04 0.99 1.07 1.03 N/A System adi or voltage support if needed
RVRBANK 115 kV/ PO N-0 H 1.04 1.04 1.03 1.05 1.06 1.04 1.05 1.04 N/A System adj or voltage support if needed
SALADO 60 kV PO N-0 H 1.04 1.04 1.03 1.05 1.04 1.05 1.05 1.04 N/A System adi or voltage support if needed
SANDBAR 115 kV. PO N-0 H 1.04 1.04 1.04 1.05 1.06 1.04 1.05 1.04 N/A System adj or voltage support if needed
SHPRING 115 kV/ PO N-0 H 1.03 1.04 1.02 1.05 1.05 1.03 1.05 1.04 N/A System adi or voltage support if needed
SIERRAPI 60 kV PO N-0 H 0.99 1.00 0.98 1.08 1.05 0.97 1.07 1.02 N/A System adj or voltage support if needed
SMRTSVLE 60 kV PO N-0 H 1.02 1.02 1.02 1.04 1.06 1.02 1.03 1.03 N/A System adi or voltage support if needed
SOUTHBY 60 kv Base Case PO N-0 H 1.04 1.02 1.04 1.05 1.07 1.04 1.04 1.03 N/A System adj or voltage support if needed
SPIJCT 115KV PO N-0 H 1.02 1.03 1.01 1.06 1.07 1.02 1.05 1.03 N/A System adi or voltage support if needed
SPICAMIN 115 kV PO N-0 H 1.03 1.03 1.02 1.05 1.06 1.03 1.05 1.04 N/A System adj or voltage support if needed
SPI-LINC 115 kV PO N-0 H 1.02 1.03 1.01 1.06 1.07 1.02 1.05 1.03 N/A System adi or voltage support if needed
SPISONORA 115 kV PO N-0 H 1.02 1.02 1.01 1.04 1.06 1.02 1.04 1.02 N/A System adj or voltage support if needed
SPRNG GP 115 kV PO N-0 H 1.04 1.04 1.04 1.05 1.06 1.04 1.05 1.04 N/A System adi or voltage support if needed
STAGG 60 kV Base Case PO N-0 H 1.04 1.05 1.05 1.05 1.05 1.05 1.05 1.05 N/A System adj or voltage support if needed
STAGG-D 230 kV Base Case PO N-0 H 0.99 0.99 0.99 1.03 1.05 0.98 1.02 0.99 N/A System adii or voltage support if needed
STANISLS 115 kV Base Case PO N-0 H 1.03 1.03 1.02 1.05 1.06 1.02 1.05 1.03 N/A System adj or voltage support if needed
STNSLSRP 60 kV PO N-0 H 1.02 1.03 1.02 1.05 1.03 1.05 1.04 1.03 N/A System adi or voltage support if needed
TAYLOR 60 KV PO N-0 H 1.00 1.02 1.00 1.08 1.04 0.99 1.07 1.04 N/A System adj or voltage support if needed
TIGR CRK 115 kV/ Base Case PO N-0 L 0.95 0.95 0.95 0.96 0.98 0.95 0.96 0.95 N/A System adi or voltage support if needed
TOSCO-PP 60 kV Base Case PO N-0 H 1.04 1.02 1.04 1.05 1.07 1.04 1.04 1.03 N/A System adj or voltage support if needed
TULLOCH 115 kV PO N-0 H 1.03 1.03 1.02 1.05 1.06 1.03 1.05 1.03 N/A System adi or voltage support if needed
UOP 60 kv Base Case PO N-0 H 1.03 1.04 1.04 1.05 1.05 1.04 1.05 1.04 N/A System adj or voltage support if needed
VACA-DXN 60 kV PO N-0 H 1.04 1.06 1.07 1.05 1.05 1.05 1.06 1.04 N/A System adi or voltage support if needed
VLLY SPS 60 kV Base Case PO N-0 H 1.04 1.05 1.05 1.04 1.05 1.04 1.05 1.05 N/A System adji or voltage support if needed
VSLDSW87 60 kV Base Case PO N-0 H 1.05 1.05 1.05 1.05 1.05 1.05 1.05 1.05 N/A System adii or voltage support if needed
W.SCRMNO 115 kV PO N-0 H 1.03 1.04 1.01 1.05 1.10 1.03 1.05 1.03 N/A System adj or voltage support if needed
WEST PNT 60 kV Base Case PO N-0 H 1.04 1.04 1.03 1.05 1.06 1.03 1.06 1.04 N/A System adii or voltage support if needed
WEST SDE 60 kv Base Case PO N-0 H 1.03 1.01 1.04 1.05 1.07 1.04 1.04 1.02 N/A System adj or voltage support if needed
WILLIAMS 60 KV PO N-0 H 1.04 1.01 0.99 1.05 1.03 1.04 1.05 1.01 N/A System adij or voltage support if needed
WINTERS 60 kV PO N-0 H 1.00 1.04 1.03 1.03 1.06 1.04 1.05 1.03 N/A System adj or voltage support if needed
WOODLD 115 kV PO N-0 H 1.01 1.02 1.00 1.04 1.08 1.02 1.04 1.02 N/A System adi or voltage support if needed
'YUBAGOLD 60 kV PO N-0 H 1.02 1.02 1.02 1.04 1.05 1.02 1.03 1.03 N/A System adj or voltage support if needed
ZAMORA 115 kV PO N-0 H 1.03 1.04 1.00 1.05 1.07 1.03 1.05 1.04 N/A System adij or voltage support if needed
APPLE HL 115 kV zi:}(::vsj):_MISSOURI FLAT-GOLD HILL #1 115KV [2660] (SHPRING1- P2 Line Section w/o Fault L 0.98 0.99 0.90 1.06 1.07 1.00 1.06 0.99 0.86 Continue to monitor future load forecast
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Study Area: PG&E Central Valley
i “ 3 5
HighLow Voltages & California ISO
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
" . . High/Low 2024 SP Heav N IR "
Substation Contingency (All and Worst P6; Categor Category Description i o i 3 Y i i Project & Potential Mitigation Solutions
gency ) oo gory Deserp Voltage | 2024 Summer Peak| 2027 Summer Peak| 2032 Summer Peak| 2024 Spring Ofi- | 2027 Spring Off- | g opye g i | 2024 Spring OP 2027 SP High CEC| 55 pe d o
Peak Peak Gas Gen Sensitivity Forecast
ARBUCKLE 60 kV P2-3:A4:60:_CORTINA 230KV - RING R1 & R4 P2 N““'B”S'::Lensreaker L 0.9 097 0.90 0.9 1.02 0.9 0.9 096 N/A Continue to monitor future load forecast
AUBURN 60 kV P2-4:A5:2:_GOLDHILL 115KV - SECTION 1F & 1E P2 Bus Tie Breaker Fault L >0.9 1.02 0.56 >0.9 1.03 >0.9 >0.9 1.02 N/A Continue to monitor future load forecast
P1-2:A11:58:_SCHULTE SW STA-LAMMERS 115KV [3993] & P1- N A N
AVENA 115 kV = P6 -1 0.59 0.9 0.9 0.9 0.9 0.82 0.9 0.9 N/A : :
2:A11:45:_SCHULTE SW STA-KASSON-MANTECA 115KV [7472] N-1-1 L > > > >4 >4 > / Project: Vierra Looping in Project. Short term: Action Plan
P7-1:A11:28:_TESLA-SCHULTE SW STA #2 115KV [3970] & TESLA- o
AVENA 115 kv - P7 L 0.98 1.00 0.98 1.03 1.04 0.83 1.03 1.00 N/A
SCHULTE SW STA #1 115KV [3982] DeTL / Sensitvty only
P1-2:A11:58:_SCHULTE SW STA-LAMMERS 115KV [3993] & P1- . o .
BANTA 60 kV - P6 -1 L 0.55 0.9 >0.9 0.9 >0.9 0.82 >0.9 0.9 N/A : :
2:A11:45;_SCHULTE SW STA-KASSON-MANTECA 115KV [7472] N-1-1 > > > / Project: Vierra Looping in Project. Short term: Action Plan
Project: Vierra Looping in Project. Short term: Action Plan
P5-5a:A11:17:_KASSON 115KV BUS (FAILURE OF NON-REDUNDENT
BANTA 60 kV RELAi’) - ( PS5 Non-Redundant Relay L 0.62 0.95 0.64 0.99 0.95 0.84 0.99 0.95 N/A - Continue to monitor future load forecast for the long term
issue
P7-1:A11:28:_TESLA-SCHULTE SW STA #2 115KV [3970) & TESLA- "
BANTA 60 kv - P7 L 1.02 1.03 1.03 1.03 1.03 0.84 1.04 1.04 N/A
SCHULTE SW STA #1 115KV [3982] DCTL / Senstity only
P1-2:A5:16:_PALERMO-NICOLAUS 115KV [3210] MOAS OPENED ON " .
BARRY 60 kV = P6 -1 L >0.9 0.9 0.63 0.9 >0.9 0.9 >0.9 0.9 N/A
PALERMO_E.MRY J2 & P1-2:A5:27:_RIO OSO-NICOLAUS 115KV [3440] N1 > > > > / Continue to monitor future load forecast
P1-2:A5:16:_PALERMO-NICOLAUS 115KV [3210] MOAS OPENED ON " .
BARRY 60 kV = P6 -1 L >0.9 >0.9 0.63 >0.9 >0.9 >0.9 >0.9 >0.9 N/A
PALERMO_E.MRY J2 & P1-2:A5:27:_RIO OSO-NICOLAUS 115KV [3440] N1 / Continue to monitor future load forecast
BEARDSLY 115 kV P2-4:A11:1:_BELLOTA 230KV - SECTION 1E & 2E P2 Bus Tie Breaker Fault L 1.02 1.01 0.78 1.05 1.09 1.03 1.05 1.01 1.04 SPS Recommended in 2019-2020 TPP
BELL PGE 115 kV P2-4:A5:2:_GOLDHILL 115KV - SECTION 1F & 1E P2 Bus Tie Breaker Fault L >0.9 1.00 0.58 >0.9 1.06 >0.9 >0.9 0.99 N/A Continue to monitor future load forecast
BELLOTA 115 kV PL-3:ALLS: BELLOTA 230/115KV TB 2 & P1-3:A11:8:_BELLOTA P6 N-1-4 L 0.86 087 051 >0.9 0.9 >0.9 0.9 086 N/A SPS Recommended in 2019-2020 TPP
230/115KV TB 1
BELLOTA 115 kV P2-4:A11:1:_BELLOTA 230KV - SECTION 1E & 2E P2 Bus Tie Breaker Fault L 0.88 0.87 0.51 113 117 0.90 1.13 0.86 N/A SPS Recommended in 2019-2020 TPP
BNTACRB 60 kV P1-2:AL1:52;_TESLA-SCHULTE SW STA #2 115KV [3970] & P1- P6 N-1-1 L >0.9 >0.9 >0.9 >0.9 >0.9 0.83 >0.9 >0.9 N/A Sensitivity only
2:A11:51:_TESLA-SCHULTE SW STA #1 115KV [3980]
Project: Vierra Looping in Project. Short term: Action Plan
P5-5a:A11:17:_KASSON 115KV BUS (FAILURE OF NON-REDUNDENT . ;
BNTA CRB 60 kV RELAY) - ( P5 Non-Redundant Relay L 0.61 0.94 0.62 0.98 1.00 0.83 0.98 0.95 N/A - Continue to monitor future load forecast for the long term
issue
BNTA CRB 60 kv P7-1:A11:28:_TESLA-SCHULTE SW STA #2 115KV [3970] & TESLA- P7 DCTL L 1.02 1.03 1.01 1.03 1.01 0.83 1.03 1.03 N/A only
SCHULTE SW STA #1 115KV [3982]
P1-2:A4:30:_RIO OSO-WOODLAND #1 115KV [3460] & P1-2:A5:35:_BELL- . .
BONNIE N 60 kV - - P6 -1 L >0.9 >0.9 0.89 >0.9 >0.9 >0.9 >0.9 >0.9 N/A
PLACER 115KV [4395) MOAS OPENED ON PLACER_BELL PGE b / Continue fomonior fuure load forecast
P1-2:A4:33:_WEST SACRAMENTO-DAVIS 115KV [4120] & P1- " .
BRKR SLG 115 kv - P6 -1 L >0.9 >0.9 0.86 >0.9 >0.9 >0.9 >0.9 >0.9 N/A
2:A4:24: WOODLAND-DAVIS 115KV [4210] N-1-1 / Continue to monitor future load forecast
P1-2:A11:52:_TESLA-SCHULTE SW STA #2 115KV [3970] & P1- . o .
CALVO 60 kv - P6 -1 L 0.55 0.9 >0.9 0.9 >0.9 0.82 >0.9 0.9 N/A : :
2:A11:51:_TESLA-SCHULTE SW STA #1 115KV [3980] N-1-1 > > > / Project: Vierra Looping in Project. Short term: Action Plan
Project: Vierra Looping in Project. Short term: Action Plan
P5-5a:A11:17:_KASSON 115KV BUS (FAILURE OF NON-REDUNDENT
CALVO 60 kv RELAi’) - ( PS5 Non-Redundant Relay L 0.64 0.96 0.67 1.00 0.96 0.85 0.99 0.96 N/A - Continue to monitor future load forecast for the long term
issue
P7-1:A11:28:_TESLA-SCHULTE SW STA #2 115KV [3970) & TESLA- "
CALVO 60 kv - P7 L 1.02 1.03 1.03 1.04 1.03 0.84 1.04 1.04 N/A
SCHULTE SW STA #1 115KV [3982] DCTL / Senstity only
CAMANCHE 115 kv PL-3:ALLS: BELLOTA 230/115KV TB 2 & P1-3:A11:8:_BELLOTA P6 N-1-4 L 0.86 087 0.50 >0.9 0.9 >0.9 0.9 087 N/A SPS Recommended in 2019-2020 TPP
230/115KV TB 1
CAMANCHE 115 kv P2-4:A11:1:_BELLOTA 230KV - SECTION 1E & 2E P2 Bus Tie Breaker Fault L 0.88 0.87 0.50 114 1.18 0.90 114 0.86 N/A SPS Recommended in 2019-2020 TPP
P1-2:A4:24:_WOODLAND-DAVIS 115KV [4210] & P1-2:A4:33:_WEST .
CAMPUS 115 kV - - P6 -1 L 0.89 0.89 0.82 0.9 >0.9 0.9 >0.9 0.9 N/A -
SACRAMENTO-DAVIS 115KV [4120] N-1-1 > > > / SPS Recommended in 2019-2020 TPP
CAPEHORN 60 kV P2-4:A5:2:_GOLDHILL 115KV - SECTION 1F & 1E P2 Bus Tie Breaker Fault L >0.9 1.01 0.89 >0.9 1.02 >0.9 >0.9 1.01 N/A Continue to monitor future load forecast
P1-2:A4:30:_RIO OSO-WOODLAND #1 115KV [3460] & P1-2:A5:35:_BELL- " .
CAPEHORN 60 kv - - P6 -1 L >0.9 >0.9 0.85 >0.9 >0.9 >0.9 >0.9 >0.9 N/A
PLACER 115KV [4395] MOAS OPENED ON PLACER_BELL PGE N1 / Continue to monifor fuure load forecast
Project: Vierra Looping in Project. Short term: Action Plan
P5-5a:A11:17:_KASSON 115KV BUS (FAILURE OF NON-REDUNDENT
CARBONA 60 kv RELAi’) - ( PS5 Non-Redundant Relay L 0.59 0.93 0.59 0.99 0.90 0.82 0.98 0.93 N/A - Continue to monitor future load forecast for the long term
issue
P7-1:A11:28:_TESLA-SCHULTE SW STA #2 115KV [3970) & TESLA- "
CARBONA 60 kv - P7 L 1.01 1.02 1.00 1.03 0.99 0.82 1.03 1.02 N/A
SCHULTE SW STA #1 115KV [3982] DCTL / Senstity only
P1-2:A11:45:_SCHULTE SW STA-KASSON-MANTECA 115KV [7472] & P1- . R N
CATARACT 115 kV " P6 -1 0.74 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 N/A : :
2:A11:58:_SCHULTE SW STA-LAMMERS 115KV [3993] N-1-1 L / Project: Vierra Looping in Project. Short term: Action Plan
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2022-2023 ISO Reliability Assessment - Study Results

Study Area: PG&E Central Valley
i ™ 2 .
High/Low Voltages & California ISO
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
" . . High/Low 2024 SP Heav N IR "
Substation Contingency (All and Worst P6; Categor Category Description i . i 3 Y i i Project & Potential Mitigation Solutions
gency ) gory gory Descrpl Votage  |2024 Summer Peak| 2027 Summer Peak| 2032 Summer peak| 2024 SPring Off- | 2027 Spring Off- | o0 e g vin | 2024 SPring OP 12027 P High CEC| 5 ! 9
Peak Peak Sensitivity Forecast
Gas Gen
CATARACT 115 kV P2-4:A11:1:_BELLOTA 230KV - SECTION 1E & 2E 2] Bus Tie Breaker Fault L 0.98 0.97 0.79 1.06 1.08 0.99 1.06 0.97 N/A SPS Recommended in 2019-2020 TPP
PS5-5a:A11:17:_KASSON 115KV BUS (FAILURE OF NON-REDUNDENT
CATARACT 115 kV RELAY) - ( P5 Non-Redundant Relay L 0.88 1.02 0.95 1.04 1.05 0.97 1.04 1.02 N/A Project: Vierra Looping in Project. Short term: Action Plan
P1-2:A5:16:_PALERMO-NICOLAUS 115KV [3210] MOAS OPENED ON " ]
CATLETT 60 kv Iy P6 -1 L >0.9 0.9 0.62 0.9 >0.9 0.9 >0.9 0.9 N/A
PALERMO_E.MRY J2 & P1-2:A5:27:_RIO OSO-NICOLAUS 115KV [3440] N1 ” ” ” ” / Continue to monifor fuure load forecast
CDCRSTN 115 kv PL-3:ALL:8:_BELLOTA 230/115KV TB 1 & P1-3:A11:9:_BELLOTA P6 N-1-4 L 0.85 085 048 >0.9 0.9 088 0.9 085 N/A SPS Recommended in 2019-2020 TPP
230/115KV TB 2
CDCRSTN 115 kv PL-3:A11:9:_BELLOTA 230/115KV TB 2 & P1-3:A11:8:_BELLOTA P6 N-1-4 L 0.85 085 048 >0.9 0.9 088 0.9 085 N/A SPS Recommended in 2019-2020 TPP
230/115KV TB 1
CDCRSTN 115 kV P2-4:A11:1:_BELLOTA 230KV - SECTION 1E & 2E P2 Bus Tie Breaker Fault L 0.86 0.85 0.48 114 117 0.88 113 0.85 N/A SPS Recommended in 2019-2020 TPP
CHCGO PK 115 kV P2-4:A5:2:_GOLDHILL 115KV - SECTION 1F & 1E 2] Bus Tie Breaker Fault L >0.9 1.03 0.81 >0.9 1.06 >0.9 >0.9 1.03 N/A Continue to monitor future load forecast
CHINESESTA 115 kV P2-4:A11:1:_BELLOTA 230KV - SECTION 1E & 2E P2 Bus Tie Breaker Fault L 0.95 0.95 0.72 1.05 1.09 0.98 1.05 0.95 0.9 SPS Recommended in 2019-2020 TPP
CHINESESTA 115 kV PL-3:ALL:9: BELLOTA 230/115KV TB 2 & P1-3:A11:8:_BELLOTA P6 N-1-1 L >0.9 >0.9 074 >0.9 >0.9 >0.9 >0.9 >0.9 N/A SPS Recommended in 20192020 TPP
230/115KV TB 1
P1-2:A11:45:_SCHULTE SW STA-KASSON-MANTECA 115KV [7472] & P1- o A )
CLAMMNA 115 kv = P6 -1 L 053 0.9 >0.9 0.9 >0.9 0.77 >0.9 0.9 N/A : :
2:A11:58: SCHULTE SW STA-LAMMERS 115KV [3993] N-1-1 > > > / Project: Vierra Looping in Project. Short term: Action Plan
P7-1:A11:28:_TESLA-SCHULTE SW STA #2 115KV [3970] & TESLA- "
CLAMMNA 115 kv - P7 L 0.98 1.00 0.98 1.03 1.03 0.78 1.02 1.01 N/A
SCHULTE SW STA #1 115KV [3982] per 4 Sensiiiy ony
P1-2:A11:14:_STAGG-TESLA 230KV [5680] & P1-2:A11:16:_EIGHT MILE ) )
CNTRYCB 60 kV iy - P6 -1 L >0.9 >0.9 036 >0.9 >0.9 >0.9 >0.9 >0.9 N/A
ROAD-STAGG 230KV [5002] N-1-1 / Continue to monitor future load forecast
CNTRY CB 60 kV P2-4:A11:23:_STAGG-D SECTION 1D & STAGG-E SECTION 1E 230KV P2 Bus Tie Breaker Fault L N/A N/A 0.41 N/A N/A N/A N/A N/A N/A Continue to monitor future load forecast
CNTRY CB 60 kV P5-5a:A11:3:_STAGG 230KV BUS (FAILURE OF NON-REDUNDENT RELAY) P5 Non-Redundant Relay L N/A N/A 0.46 N/A N/A N/A N/A N/A N/A Continue to monitor future load forecast
CNTRY CB 60 kV P5-5d:A11:1:_No BF Relay STAGG 230 KV CB252 Ps Non-Redundant Relay L N/A N/A 0.46 N/A N/A N/A N/A N/A N/A Continue to monitor future load forecast
P7-1:A11:33:_EIGHT MILE ROAD-STAGG 230KV [5002] & STAGG-TESLA . )
CNTRY CB 60 kV 230KV [5680]* 15002] pP7 DCTL L N/A N/A 0.36 N/A N/A N/A N/A N/A N/A Continue to monitor future load forecast
CORTINA 230 kv P2-3:A4:57;_CORTINA 230KV - RING R2 & R3 P2 ND”’B"i;LT‘Breake' L 0.9 0.92 0.87 0.9 1.06 0.9 0.9 093 0388 Continue to monitor future load forecast
P2-1:A5:12:_MISSOURI FLAT-GOLD HILL #1 115KV [2660] (GOLDHILL-CPM
CPM 115 kV TAP) - [ d P2 Line Section w/o Fault L 0.97 0.98 0.87 1.07 1.08 0.99 1.07 0.98 0.83 Continue to monitor future load forecast
CURTISS 115 kV P2-4:A11:1:_BELLOTA 230KV - SECTION 1E & 2E P2 Bus Tie Breaker Fault L 0.96 0.96 0.73 105 1.09 0.98 1.05 0.96 1.00 SPS Recommended in 2019-2020 TPP
CURTISS 115 kv PL-3:A11:9:_BELLOTA 230/115KV TB 2 & P1-3:A11:8:_BELLOTA P6 N-1-1 L >0.9 09 074 09 509 09 509 509 N/A SPS Recommended in 2019-2020 TPP
230/115KV TB 1
P1-2:A4:24:_WOODLAND-DAVIS 115KV [4210] & P1-2:A4:33:_WEST )
DAVIS 115 kV - - P6 -1 L 0.89 0.90 0.82 >0.9 >0.9 >0.9 >0.9 >0.9 N/A -
SACRAMENTO-DAVIS 115KV [4120] N-1-1 / SPS Recommended in 2019-2020 TPP
DEEPWATR 115 kv :é;;_:y:32:—BR'GHTN'W'SCRMNO LISKV (0] & P1-4:A4:13:_W.SCRMNO P6 N-1-4 L >0.9 >0.9 0.89 >0.9 0.9 >0.9 0.9 >0.9 N/A Continue to monitor future load forecast
P1-2:A5:6:_RIO OSO-ATLANTIC 230KV [5590] & P1-2:A5:10:_ATLANTIC- ) v
DEL MAR 60 kV - - P6 -1 L >0.9 >0.9 0.77 >0.9 >0.9 >0.9 >0.9 >0.9 N/A
GOLD HILL 230KV [4330] N-1-1 / Continue to monitor future load forecast
P2-1:A5:50:_MISSOURI FLAT-GOLD HILL #1 115KV [2660] (SHPRING1-
DIMOND_1 115 kV CLRKSVLT) - [ 1 P2 Line Section w/o Fault L 0.97 0.98 0.87 1.06 1.08 0.99 1.06 0.98 0.83 Continue to monitor future load forecast
DONNELLS 115 kV P2-4:A11:1:_BELLOTA 230KV - SECTION 1E & 2E P2 Bus Tie Breaker Fault L 1.02 1.02 0.79 1.05 1.09 1.04 1.05 1.02 1.05 SPS Recommended in 2019-2020 TPP
DRAKE 60 kV P2-3:A4:60:_CORTINA 230KV - RING R1 & R4 P2 N°“'B”:Lensreake' L 0.9 095 0.88 0.9 101 0.9 0.9 094 0.92 Continue to monitor future load forecast
P1-3:A4:21:_CORTINA 230/115KV TB 6 & P1-3:A4:4:_CORTINA 230/115KV| . )
DRAKE 60 kV T84 - / - / P6 N-1-1 L >0.9 >0.9 0.88 >0.9 >0.9 >0.9 >0.9 >0.9 N/A Continue to monitor future load forecast
DUNNIGAN 60 kv P1-2:A4:10:_CORTINA-VACA 230KV [4540] P1 N-1 L 0.98 0.93 0.89 1.00 1.00 1.00 1.00 0.91 0.88 Continue to monitor future load forecast
DUNNIGAN 60 kv P2-3:A4:60:_CORTINA 230KV - RING R1 & R4 P2 N°“'B”:Lensreake' L 0.9 092 084 0.9 1.00 0.9 0.9 091 0.88 Continue to monitor future load forecast
PS-5a:A4:6:_VACA-DIXON 230KV BUS (FAILURE OF NON-REDUNDENT
DUNNIGAN 60 kV RELAY) - ( P5 Non-Redundant Relay L 0.97 0.92 0.88 0.99 1.01 1.00 0.99 0.90 N/A Continue to monitor future load forecast
DUNNIGAN 60 kV P5-5¢(DC):A4:4:_Station PS5 Non-Redundant Relay L 0.97 0.92 0.88 0.99 1.01 1.00 0.99 0.90 N/A Continue to monitor future load forecast
DUNNIGAN 60 kV :;’::MALCORTWA 230/115KVTB 4 & PL-3:A4:21;_CORTINA230/L1SKV N-1-1 L >0.9 >0.9 0.84 >0.9 0.9 >0.9 0.9 090 N/A Continue to monitor future load forecast
DUNNIGAN 60 kv P7-1:A4:18_CORTINA-VACA and DELEVAN-VACA 1 p7 DCTL L 0.98 0.93 0.89 1.00 1.00 1.00 1.00 0.91 0.88 Continue to monitor future load forecast
DUNNIGAN 60 kv E?‘LA":S—“’ga" Creek-Delevan 230 KV Line & Delevan-Cortina 230 kV P7 peTL L 0.98 092 0.90 101 100 099 100 0.90 N/A Continue to monitor future load forecast
ine
DUTCHFLAT1PH 115 kV P2-4:A5:2:_GOLDHILL 115KV - SECTION 1F & 1E P2 Bus Tie Breaker Fault L >0.9 1.04 0.87 >0.9 1.05 >0.9 >0.9 1.04 N/A Continue to monitor future load forecast
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2022-2023 ISO Reliability Assessment - Study Results

Study Area: PG&E Central Valley
i “ 3 5
HighiLow Voltages & California ISO
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
) ) -, High/Low 2024 SP Hea ) ) ! AR, '
Substation Contingency (All and Worst P6) Category | Category Description V?:Itage 2024 Summer Peak| 2027 Summer Peak| 2032 Summer Peak 2024 Spring Off- | 2027 Spring Off- Renewable & V;Tn 2024 Spring OP | 2027 SP High CEC 2035 ATE Project & Potential Mitigation Solutions
Peak Peak Sensitivity Forecast
Gas Gen
E.MRYSVE 115 kV P2-1:A5:15:_PALERMO-NICOLAUS 115KV [3210] (E.MRYSVE-E.MRY J2) P2 Line Section w/o Fault L >0.9 >0.9 0.88 >0.9 >0.9 >0.9 >0.9 >0.9 0.87 Continue to monitor future load forecast
E.MRYSVE 115 kv P1-2:A5:16:_PALERMO-NICOLAUS 115KV [3210] MOAS OPENED ON P6 N-1-4 L >0.9 >0.9 0.66 >0.9 0.9 >0.9 0.9 >0.9 N/A Continue to monitor future load forecast
PALERMO_E.MRY J2 & P1-2:A5:27:_RIO 0SO-NICOLAUS 115KV [3440]
E.NICOLS 60 kV P1-2:A5:16:_PALERMO-NICOLAUS 115KV [3210] MOAS OPENED ON P6 N-1-4 L >0.9 >0.9 0.66 >0.9 0.9 >0.9 0.9 >0.9 N/A Continue to monitor future load forecast
PALERMO_E.MRY J2 & P1-2:A5:27:_RIO 0SO-NICOLAUS 115KV [3440]
EIGHT MI 230 kv Z;)l’écl[;gaElGHT MILE ROAD-TESLA 230KV [4660] & STAGG-TESLA P7 DCTL L 0.97 0.98 0.96 1.04 114 0.90 1.03 0.98 N/A System adjustments or voltage support if needed
ELLS GTY 115 kV P2-2:A11:31:_TESLA 115KV SECTION 1D P2 Bus Fault L 0.96 N/A N/A 0.99 N/A 0.89 0.99 N/A N/A Tesla 115 kV Bus Upgrade
ELLSGTY 115 kv P2-3:A11:26:_TESLA - 1D 115KV & TESLA-SCHULTE SW STA #1 line P2 N“”'B”:Lensreake’ L 0.96 N/A N/A 099 N/A 089 0.99 N/A N/A Tesla 115 kV Bus Upgrade
FLINT 115 kv P2-4:A5:2:_GOLDHILL 115KV - SECTION 1F & 1E P2 Bus Tie Breaker Fault L >0.9 1.00 0.57 >0.9 1.06 >0.9 >0.9 1.00 N/A Continue to monitor future load forecast
FORST HL 60 kv P2-4:A5:2:_GOLDHILL 115KV - SECTION 1F & 1E P2 Bus Tie Breaker Fault L >0.9 1.00 0.86 >0.9 1.04 >0.9 >0.9 1.00 N/A Continue to monitor future load forecast
FORST HL 60 kv P1-1:A5:23: OXBOW F 9.11KV GEN UNIT 1 & P1-2:A5:74:_DRUM- P3 N-G-1 L >0.9 >0.9 0.88 >0.9 >0.9 >0.9 >0.9 >0.9 N/A Continue to monitor future load forecast
SPAULDING 60KV [6770]
FORST HL 60 kv P1-2:A4:30:_RIO 0SO-WOODLAND H1 115KV [3460] & P1-2:A5:35:_BELL- P6 N-1-1 L >09 509 0.77 509 09 509 09 509 N/A Continue to monitor future load forecast
PLACER 115KV [4395] MOAS OPENED ON PLACER_BELL PGE
P1-2:A11:45:_SCHULTE SW STA-KASSON-MANTECA 115KV [7472] & P1- . P -
TOWN 115 kV iy P6 -1~ L 0.74 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 N/A Project: Vierra Looping in Project. Short term: Action Plan
FROG 2:A11:58:_SCHULTE SW STA-LAMMERS 115KV [3993] N1 ! png !
FROGTOWN 115 kv PL-3:ALLS: BELLOTA 230/115KV TB 2 & P1-3:A11:8:_BELLOTA P6 N1 L >0.9 509 076 509 509 509 509 509 N/A SPS Recommended in 2019-2020 TPP
230/115KV TB 1
FROGTOWN 115 kV P2-4:A11:1:_BELLOTA 230KV - SECTION 1E & 2E P2 Bus Tie Breaker Fault L 0.96 0.96 0.77 1.06 1.09 0.98 1.06 0.96 N/A SPS Recommended in 2019-2020 TPP
FROGTOWN 115 kV :;E)AM:N:—KASSON 115KV BUS (FAILURE OF NON-REDUNDENT P5 Non-Redundant Relay L 0.88 1.01 0.94 1.03 1.05 0.96 1.03 1.01 N/A Project: Vierra Looping in Project. Short term: Action Plan
P1-2:A11:45:_SCHULTE SW STA-KASSON-MANTECA 115KV [7472] & P1- L P -
MYER 60 kV iy P6 -1 L 0.58 >0.9 >0.9 >0.9 >0.9 0.84 >0.9 >0.9 N/A Project: Vierra Looping in Project. Short term: Action Plan
GRON 2:A11:58:_SCHULTE SW STA-LAMMERS 115KV [3993] N1 ! ping 4
GRONMYER 60 kv P1-2:AL1:58:_SCHULTE SW STA-LAMMERS 115KV [3993] & P1- P6 N-1-1 L 0.57 >0.9 >0.9 >0.9 >0.9 0.84 >0.9 >0.9 N/A Project: Vierra Looping in Project. Short term: Action Plan
2:A11:45:_SCHULTE SW STA-KASSON-MANTECA 115KV [7472]
P EDUNDENT Project: Vierra Looping in Project. Short term: Action Plan
GRONMYER 60 kV PS-52:A11:17:_KASSON 115KV BUS (FAILURE OF NON-R PS5 Non-Redundant Relay L 0.72 1.00 0.81 1.02 1.01 0.91 1.02 1.01 N/A - Continue to monitor future load forecast for the long term
RELAY) issue
GRONMVYER 60 kV P7-1:A11:28:_TESLA-SCHULTE SW STA #2 115KV [3970] & TESLA- P7 DCTL L 1.02 1.03 1.03 1.04 1.03 0.86 1.04 1.04 N/A Sensitivity only
SCHULTE SW STA #1 115KV [3982]
GUSTINE 60 kV P1-2:A12:16:_SALADO-NEWMAN #2 60KV [7870] MOAS OPENED ON P1 N-1 L 0.91 0.90 0.89 0.98 0.94 1.01 0.97 0.90 0.87 Continue to monitor future load forecast
CRWS LDG_CRWS LDJ
P1-1:A11:31:_GWFTRCY3 18.00KV & GWFTRCY1 13.80KV & GWFTRCY2
GUSTINE 60 kv 13.80KV GEN UNITS & P1-2:A12:19:_CROW CREEK SW STA-FRONTIER P3 N-G-1 L 0.88 0.85 0.83 >0.9 >0.9 >0.9 >0.9 0.85 N/A Project: Vierra Looping in Project. Short term: Action Plan
SOLAR PV_60KV [7859]
GWFTRACY 115 kv P1-2:ALL:51:_TESLA-SCHULTE SW STA #1 115KV [3980] & P1- P6 N-1-1 L >0.9 >0.9 0.9 >0.9 0.9 077 0.9 >0.9 N/A Sensitivity only
2:A11:52:_TESLA-SCHULTE SW STA #2 115KV [3970]
GWFTRACY 115 kV P7-1:A11:28:_TESLA-SCHULTE SW STA #2 115KV [3970] & TESLA- P7 DCTL L 1.00 1.01 1.00 1.03 1.03 0.77 1.02 1.02 N/A Sensitivity only
SCHULTE SW STA #1 115KV [3982]
HALSEY 60 kv P2-4:A5:2:_GOLDHILL 115KV - SECTION 1F & 1E P2 Bus Tie Breaker Fault L >0.9 1.02 0.56 >0.9 1.03 >0.9 >0.9 1.02 N/A Continue to monitor future load forecast
HAMMER 60 kv P1-2:A11:14:_STAGG-TESLA 230KV [5680] & P1-2:A11:16:_EIGHT MILE P6 N-1-1 L 0.9 >0.9 037 >0.9 0.9 >0.9 0.9 >0.9 N/A Continue to monitor future load forecast
ROAD-STAGG 230KV [5002]
HAMMER 60 kv P2-4:A11:23:_STAGG-D SECTION 1D & STAGG-E SECTION 1E 230KV P2 Bus Tie Breaker Fault L N/A N/A 0.42 N/A N/A N/A N/A N/A N/A Continue to monitor future load forecast
HAMMER 60 kv P5-5a:A11:3:_STAGG 230KV BUS (FAILURE OF NON-REDUNDENT RELAY) PS5 Non-Redundant Relay L N/A N/A 0.47 N/A N/A N/A N/A N/A N/A Continue to monitor future load forecast
HAMMER 60 kv P7-L:ALLi33:_EIGHT MILE ROAD-STAGG 230KV [5002] & STAGG-TESLA P7 DCTL L N/A N/A 038 N/A N/A N/A N/A N/A N/A Continue to monitor future load forecast
230KV [5680]
HARINTON 60 kv P2-3:A4:60:_CORTINA 230KV - RING R1 & R4 P2 ND”’B"i;LT‘Breake' L 0.9 0.96 0.89 0.9 1.01 0.9 0.9 0.95 093 Continue to monitor future load forecast
HARINTON 60 kV :’j:AA:u:—CORTWA 230/11SKVTB 6 & P1-3:A4:4:_CORTINA230/11SKV g N-1-4 L >0.9 >0.9 0.89 >0.9 0.9 >0.9 0.9 >0.9 N/A Continue to monitor future load forecast
HIGGINS 115 kV P2-4:A5:2:_GOLDHILL 115KV - SECTION 1F & 1E P2 Bus Tie Breaker Fault L >0.9 1.01 0.65 >0.9 1.06 >0.9 >0.9 1.00 N/A Continue to monitor future load forecast
HIHEINZ 115 kv P1-2:A11:45:_SCHULTE SW STA-KASSON-MANTECA 115KV [7472] & P1- P6 N-1-1 L 0.52 >0.9 >0.9 >0.9 >0.9 0.76 >0.9 >0.9 N/A Project: Vierra Looping in Project. Short term: Action Plan
2:A11:58:_SCHULTE SW STA-LAMMERS 115KV [3993]
-2:A11:46: 8 -2:A11:64: - tem Upgrade/ Preferred Resources/Operating Solution
WIHEINZ 115 KV P1-2:A11:46:_VIERRA-TESLA 115KV [0] & P1-2:A11:64:_SCHULTE SW STA. v6 N L 509 509 0 509 509 509 509 509 N/A System Upg u perating Soluti
LAMMERS 115KV [3993] as needed
HORSESHE 115 kv P2-4:A5:2:_GOLDHILL 115KV - SECTION 1F & 1E P2 Bus Tie Breaker Fault L >0.9 0.99 0.54 >0.9 1.07 >0.9 >0.9 0.99 N/A Continue to monitor future load forecast
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2022-2023 ISO Reliability Assessment - Study Results

Study Area: PG&E Central Valley
i “ 3 5
High/Low Voltages & California ISO
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
- High/Low . e "
Substation Contingency (All and Worst P6) Category | Category Description V?:Itage 2024 Summer Peak| 2027 Summer Peak| 2032 Summer Peak 2024 Spring Off- | 2027 Spring Off- Rzeorgv?;:zab‘gn 2024 Spring OP | 2027 SP High CEC 2035 ATE Project & Potential Mitigation Solutions
Peak Peak Sensitivity Forecast
Gas Gen
HOWLANDRD 115 kv PL-2:ALL:AG: VIERRA-TESLA 115KV (0] & PL-2:ALLIG4:_SCHULTE SW STA-)  pg N-1-4 L >0.9 >0.9 0.88 >0.9 0.9 >0.9 0.9 >0.9 N/A Continue to monitor future load forecast
LAMMERS 115KV [3993]
HOWLANDRD 115 kv ;;T‘;;\MAT*KASSON 115KV BUS (FAILURE OF NON-REDUNDENT PS5 Non-Redundant Relay L N/A 0.96 0.88 N/A 1.02 N/A N/A 0.97 N/A Continue to monitor future load forecast
INEPRSN 60 kv P1-1:A11:25: PRDE 1-3 7.20KV GEN UNIT 1 & P1-2:AL1:75: VALLEY P3 N-G-1 L 0.89 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 N/A Project: Vierra Looping in Project. Short term: Action Plan
SPRINGS-MARTELL #1 60KV [8240]
INGRM C. 115 kv Ezia;;\u:n:,mssow 115KV BUS (FAILURE OF NON-REDUNDENT Ps | Non-Redundant Relay L 0.89 098 0.94 101 1.02 0.96 101 099 N/A Project: Vierra Looping in Project, Short term: Action Plan
INGRM C. 115 kV P1-2:AL1:58:_SCHULTE SW STA-LAMMERS 115KV [3993] & P1- P6 N-1-1 L 0.79 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 N/A Project: Vierra Looping in Project. Short term: Action Plan
2:A11:45:_SCHULTE SW STA-KASSON-MANTECA 115KV [7472]
KASSON 115 KV P1-2:A11:45:_SCHULTE SW STA-KASSON-MANTECA 115KV [7472] & P1- v6 N L e 509 509 509 509 087 509 209 N/A Project: Vierra Looping in Project. Shortterm: Acton Plan
2:A11:50:_LAMMERS-KASSON 115KV [3972]
KASSON 115 kv P1-2:A11:45:_SCHULTE SW STA-KASSON-MANTECA 115KV [7472] & P1- P6 N-1-1 L 0.52 >0.9 >0.9 >0.9 >0.9 0.76 >0.9 >0.9 N/A Project: Vierra Looping in Project. Short term: Action Plan
2:A11:58:_SCHULTE SW STA-LAMMERS 115KV [3993]
KASSON 115 kV P2-4:A11:8:_TESLA D 230KV - SECTION 1D & 2D P2 Bus Tie Breaker Fault L 0.98 0.98 0.94 1.01 1.02 0.90 1.01 0.98 N/A Sensitivity only
CA111 OF NON-REDUNDENT Project: Vierra Looping in Project. Short term: Action Plan
KASSON 115 kv PS-52:A11:17:_KASSON 115KV BUS (FAILURE : P5 Non-Redundant Relay L 0.60 0.91 0.60 0.98 0.92 0.79 0.97 0.92 N/A - Continue to monitor future load forecast for the long term
RELAY) issue
KASSON 115 kV P5-5a:A11:5:_TESLA 230KV BUS D (FAILURE OF NON-REDUNDENT RELAY) P5 Non-Redundant Relay L 0.97 0.98 0.94 1.01 1.02 0.90 1.01 0.98 N/A Sensitivity only
KASSON 115 kV P7-1:A11:28:_TESLA-SCHULTE SW STA #2 115KV [3970] & TESLA- P7 DCTL L 0.99 1.01 0.98 1.02 1.03 0.78 1.02 1.01 N/A Sensitivity only
SCHULTE SW STA #1 115KV [3982]
5a:A11:17: KASSON 115KV BUS (FAILURE OF NON-REDUNDENT Project: Vierra Looping in Project. Short term: Action Plan
KASSON 60 kv PS-5a:ALL1T: | ( B PS5 Non-Redundant Relay L 0.62 0.95 0.64 0.99 0.95 0.84 0.99 0.95 N/A - Continue to monitor future load forecast for the long term
RELAY) issue
KASSON 60 KV P7-1:A11:28:_TESLA-SCHULTE SW STA #2 115KV [3970) & TESLA- 7 DETL L 102 103 103 103 103 084 104 104 N/A Sensitiy only
SCHULTE SW STA #1 115KV [3982]
P1-2:A4:32:_BRIGHTN-W.SCRMNO 115KV [0] & P1-2:A11:15:_VALLEY System Upgrade/ Preferred Resources/Operating Solution
KMPUDGREEN 115 kV - - P6 -1 L >0.9 0.90 0.87 >0.9 >0.9 >0.9 >0.9 >0.9 N/A
SPRINGS-BELLOTA 230KV [5860] N1 as needed
-2:A11:52: - - - erating Solution
LAMMERS 115 kv P1-2:A11:52:_SCHULTE SW STA-KASSON-MANTECA 115KV [7472] & P1. P6 N1t L 509 0.90 0.80 509 50.9 509 50.9 50.9 N/A System Upgrade/ Preferred Resources/Op 9
2:A11:64:_SCHULTE SW STA-LAMMERS 115KV [3993] as needed
LAMMERS 115 kv PL-2:ALL:45: SCHULTE SW STA-KASSON-MANTECA 115KV [7472] & P1- P6 N-1-1 L 0.50 509 09 509 509 0.74 09 509 N/A Project: Vierra Looping in Project, Short term: Action Plan
2:A11:58:_SCHULTE SW STA-LAMMERS 115KV [3993]
P7-1:A11:28:_TESLA-SCHULTE SW STA #2 115KV [3970] & TESLA- o
LAMMERS 115 kV - P7 L 1.00 1.01 1.00 1.02 1.03 0.77 1.02 1.01 N/A Sensitivity onl;
SCHULTE SW STA #1 115KV [3982] bet yony
P1-2:A11:59:_TESLA-TRACY 115KV [4020] MOAS OPENED ON
LEPRINO 115 kV LEPRINO_TRACY JC & P1-2:A11:64:_SCHULTE SW STA-LAMMERS 115KV P6 N-1-1 L >0.9 >0.9 0.90 >0.9 >0.9 >0.9 >0.9 >0.9 N/A Continue to monitor future load forecast
[3993]
LEPRINO 115 kV P2-2:A11:31:_TESLA 115KV SECTION 1D P2 Bus Fault L 0.96 N/A N/A 0.99 N/A 0.89 0.99 N/A N/A Tesla 115 kV Bus Upgrade
LEPRINO 115 kV P2-4:A11:8:_TESLA D 230KV - SECTION 1D & 2D P2 Bus Tie Breaker Fault L 0.97 0.97 0.91 1.00 1.02 0.90 1.00 0.98 N/A Sensitivity only
LEPRINO 115 kv P5-5a:A11:5:_TESLA 230KV BUS D (FAILURE OF NON-REDUNDENT RELAY) P5 Non-Redundant Relay L 0.97 0.97 0.91 1.00 1.02 0.90 1.00 0.98 N/A Sensitivity only
up 115 kv PL-2:ALL:AG: VIERRA-TESLA 115KV (0] & PL-2:ALLIGA:_SCHULTE SW STA-|  pg N-1-4 L >0.9 >0.9 0.89 >0.9 0.9 >0.9 0.9 >0.9 N/A Continue to monitor future load forecast
LAMMERS 115KV [3993]
LINDEN 60 kv P1-2:A11:20:_BELLOTA-WARNERVILLE 230KV [4380] P1 N-1 L N/A 1.03 1.01 N/A 1.10 N/A N/A 1.02 N/A System adj or voltage support if needed
LINDEN 60 kv :iliijfll:ll:—WARNERV‘LLE 230KV BUS (FAILURE OF NON-REDUNDENT P5 Non-Redundant Relay L 1.00 1.03 1.01 1.04 110 1.02 1.04 1.02 N/A System adjustments or voltage support if needed
LINDEN 60 kV :;-01};\//&};:7232:]_TE5LA-NEWARK #1230KV [5720] & TESLA-RAVENSWOOD P7 DCTL L 1.00 1.02 1.01 1.04 1.10 1.02 1.04 1.02 N/A System adjustments or voltage support if needed
LINDEN 60 kV :;&ﬁC}Z;QEfOHLE'MELONES 230KV [4530] & BELLOTA-WARNERVILLE P7 DCTL L NConv 1.03 1.01 1.04 1.10 1.02 1.04 1.02 N/A System adjustments or voltage support if needed
LOCKFORD 115 kV PL-3:ALL:8:_BELLOTA 230/115KV TB 1 & P1-3:A11:9:_BELLOTA P6 N-1-4 L 0.86 086 0.50 >0.9 0.9 090 0.9 086 N/A SPS Recommended in 2019-2020 TPP
230/115KV TB 2
LOCKFORD 115 kV PL-3:A11:9:_BELLOTA 230/115KV TB 2 & P1-3:A11:8:_BELLOTA P6 N-1-4 L 0.86 086 0.50 >0.9 0.9 090 0.9 086 N/A SPS Recommended in 2019-2020 TPP
230/115KV TB 1
P1-1:A11:1:_Q1109 0.48KV GEN UNIT 1 & P1-2:A11:4:_LOCKEFORD- Project: Lockeford - Lodi Area 230 kV Project. Short term:
LOCKFORD 230 kV - - P3 N-G-1 L 0.90 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 N/A i
BELLOTA 230KV [4990] Action Plan
LOCKFORD 115 kv P2-4:A11:1:_BELLOTA 230KV - SECTION 1E & 2E P2 Bus Tie Breaker Fault L 0.87 0.86 0.49 114 118 0.89 114 0.86 N/A SPS Recommended in 2019-2020 TPP
Project: Lockeford - Lodi Area 230 kV Project. Short term:
LOCKFORD 230 kV P1-2:A11:4:_LOCKEFORD-BELLOTA 230KV [4990] P1 N-1 L 0.90 N/A N/A 0.97 N/A 0.89 0.95 N/A N/A Acﬁlon Plan !
LOCKFORD 230 kV P2-2:A11:8:_BELLOTA 230KV SECTION 2E P2 Bus Fault L 0.90 0.91 0.97 0.97 1.01 0.89 0.95 0.92 N/A SPS in 2019-2020 TPP
- i Project: Lockeford - Lodi Area 230 kV Project. Short term:
LOCKFORD 230 kV P2-3:A11:89:_LOCKFORD 230KV - Ring R3 & R4 P2 Non-Bus Tie Breaker L 0.89 N/A N/A 0.96 N/A 0.87 0.95 N/A N/A 3 g
Fault Action Plan
- [ Project: Lockeford - Lodi Area 230 kV Project. Short term:
LOCKFORD 230 kv P2-3:A11:90:_LOCKFORD 230KV - Ring R3 & R2 P2 Non B"SF;LT‘B’eake' L 0.90 N/A N/A 096 N/A 087 0.95 N/A N/A Am:m Pl !
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2022-2023 ISO Reliability Assessment - Study Results

Study Area: PG&E Central Valley
i ™ 2 .
HighLow Voltages & California ISO
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
" . - High/Low . e "
Substation Contingency (All and Worst P6) Category | Category Description V?:Itage 2024 Summer Peak| 2027 Summer Peak| 2032 Summer Peak 2024 Spring Off- | 2027 Spring Off- Rzne()rgv?:l:zab‘gn 2024 Spring OP | 2027 SP High CEC 2035 ATE Project & Potential Mitigation Solutions
Peak Peak Gas Gen Sensitivity Forecast
LOCKFORD 230 kV P2-4:A11:1:_BELLOTA 230KV - SECTION 1E & 2E P2 Bus Tie Breaker Fault L 0.89 0.91 0.90 0.96 1.02 0.88 0.95 0.92 N/A SPS Recommended in 2019-2020 TPP
LOCKFORD 230 kV P2-4:A11:3;_BELLOTA 230KV - SECTION 2E & 2D P2 Bus Tie Breaker Fault L 0.90 091 097 0.96 1.01 0.89 095 092 N/A i'c‘:i':r?:;a"r‘mm - Lodi Area 230 kV Project. Shortterm:
LOCKFORD 230 KV P7-1:A11:11:_BRIGHTON-BELLOTA 230KV [4420] & LOCKEFORD-BELLOTA 7 L . - 091 Fontingency Invalid 0.96 102 05 0.95 092 /A Project: Lockeford - Lodi Area 230 KV Project. Short term:
230KV [4990] Action Plan
P1-2:A11:45:_SCHULTE SW STA-KASSON-MANTECA 115KV [7472] & P1- . . - . .
LOUISE 60 kv - P6 -1+ L 0.57 >0.9 >0.9 >0.9 >0.9 0.84 >0.9 >0.9 N/A : :
2:A11:58: SCHULTE SW STA-LAMMERS 115KV [3993] N-1-1 / Project: Vierra Looping in Project. Short term: Action Plan
Project: Vierra Looping in Project. Short term: Action Plan
P5-5a:A11:17:_KASSON 115KV BUS (FAILURE OF NON-REDUNDENT
LOUISE 60 kv 2 - ( PS5 Non-Redundant Relay L 0.70 0.99 0.76 1.01 0.99 0.89 1.01 1.00 N/A - Continue to monitor future load forecast for the long term
RELAY) issue
P7-1:A11:28:_TESLA-SCHULTE SW STA #2 115KV [3970] & TESLA- o
LOUISE 60 kV ot P7 L 1.03 1.04 1.03 1.04 1.03 0.86 1.04 1.04 N/A
SCHULTE SW STA #1 115KV [3982] DCTL / Senstity only
P1-2:A11:45:_SCHULTE SW STA-KASSON-MANTECA 115KV [7472] & P1- . . - N .
LYOTH-SP 60 kV = P6 -1~ 0.88 0.9 0.9 0.9 0.9 0.9 0.9 0.9 N/A o :
2:A11:50:_LAMMERS-KASSON 115KV [3972] N-1-1 L > > > >4 > >4 > / Project: Vierra Looping in Project. Short term: Action Plan
P1-2:A11:45:_SCHULTE SW STA-KASSON-MANTECA 115KV [7472] & P1- . . - . .
LYOTH-SP 60 kV - P6 -1+ L 0.54 >0.9 >0.9 >0.9 >0.9 0.81 >0.9 >0.9 N/A : :
2:A11:58: SCHULTE SW STA-LAMMERS 115KV [3993] N-1-1 / Project: Vierra Looping in Project. Short term: Action Plan
Project: Vierra Looping in Project. Short term: Action Plan
P5-5a:A11:17:_KASSON 115KV BUS (FAILURE OF NON-REDUNDENT
LYOTH-SP 60 kV 2 - ( PS5 Non-Redundant Relay L 0.61 0.94 0.62 0.99 0.95 0.83 0.99 0.94 N/A - Continue to monitor future load forecast for the long term
RELAY) issue
P7-1:A11:28:_TESLA-SCHULTE SW STA #2 115KV [3970] & TESLA- o
LYOTH-SP 60 kv ot P7 L 1.01 1.03 1.01 1.03 1.03 0.83 1.03 1.03 N/A
SCHULTE SW STA #1 115KV [3982] DCTL / Senstity only
P1-2:A11:45:_SCHULTE SW STA-KASSON-MANTECA 115KV [7472] & P1- . . - N .
MANTECA 115 kV = P6 -1~ 0.83 0.9 0.9 0.9 0.9 0.88 0.9 0.9 N/A o :
2:A11:50:_LAMMERS-KASSON 115KV [3972] N-1-1 L > > > >4 >4 > / Project: Vierra Looping in Project. Short term: Action Plan
P1-2:A11:45:_SCHULTE SW STA-KASSON-MANTECA 115KV [7472] & P1- . . - . .
MANTECA 115 kV - P6 -1+ L 0.55 >0.9 >0.9 >0.9 >0.9 0.79 >0.9 >0.9 N/A : :
2:A11:58: SCHULTE SW STA-LAMMERS 115KV [3993] N-1-1 / Project: Vierra Looping in Project. Short term: Action Plan
MANTECA 115 kV P2-4:A11:8:_TESLA D 230KV - SECTION 1D & 2D P2 Bus Tie Breaker Fault L 0.97 0.97 0.93 1.01 1.02 0.90 1.01 0.97 N/A Sensitivity only
Project: Vierra Looping in Project. Short term: Action Plan
P5-5a:A11:17:_KASSON 115KV BUS (FAILURE OF NON-REDUNDENT . .
MANTECA 115 kV a - ( P5 Non-Redundant Relay L 0.74 0.95 0.87 0.99 1.02 0.87 0.99 0.96 N/A - Continue to monitor future load forecast for the long term
RELAY) issue
MANTECA 115 kV P5-5a:A11:5:_TESLA 230KV BUS D (FAILURE OF NON-REDUNDENT RELAY) P5 Non-Redundant Relay L 0.96 0.97 0.93 1.01 1.02 0.89 1.01 0.97 N/A Sensitivity only
P7-1:A11:28:_TESLA-SCHULTE SW STA #2 115KV [3970] & TESLA- o
MANTECA 115 kV ot P7 L 0.98 1.00 0.98 1.02 1.03 0.80 1.02 1.00 N/A
SCHULTE SW STA #1 115KV [3982] DCTL / Senstity only
Project: Vierra Looping in Project. Short term: Action Plan
P5-5a:A11:17:_KASSON 115KV BUS (FAILURE OF NON-REDUNDENT
MANTECA 60 kV 2 - ( PS5 Non-Redundant Relay L 0.74 1.02 0.84 1.02 1.02 0.92 1.02 1.02 N/A - Continue to monitor future load forecast for the long term
RELAY) issue
P7-1:A11:28:_TESLA-SCHULTE SW STA #2 115KV [3970] & TESLA- o
MANTECA 60 kV ot P7 L 1.03 1.03 1.03 1.04 1.03 0.86 1.04 1.04 N/A
SCHULTE SW STA #1 115KV [3982] DCTL / Senstity only
P1-1:A11:15:_STCKNBIOMASS 13.80KV GEN UNIT 1 & P1-
MARTELL 60 kV - P3 N-G-1 L 0.88 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 N/A isti i
2:A11:75:_VALLEY SPRINGS-MARTELL #1 60KV [8240] / Existing Operating Procedue
P1-1:A11:16:_WEST PNT 11.50KV GEN UNIT 1 & P1-2:A11:82:_VALLEY
MARTELL 60 kV - - P3 N-G-1 L >0.9 0.89 >0.9 >0.9 >0.9 >0.9 >0.9 0.89 N/A istir i
SPRINGS-MARTELL #1 60KV [8240] / Existing Operating Procedure
P1-1:A11:25:_PRDE 1-3 7.20KV GEN UNIT 1 & P1-2:A11:75:_VALLEY
MARTELL 60 kV - - P3 N-G-1 L 0.86 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 N/A isti i
SPRINGS-MARTELL #1 60KV [8240] / Existing Operating Procedure
MARTELL 60 kV P1-2:A11:75:_VALLEY SPRINGS-MARTELL #1 60KV [8240] P1 N-1 L 0.88 0.89 N/A 1.02 N/A 0.98 1.02 0.89 N/A Existing Operating Procedure
P1-1:A11:25:_PRDE 1-3 7.20KV GEN UNIT 1 & P1-2:A11:75:_VALLEY
MCSP 60 kv - - P3 N-G-1 L 0.89 0.9 >0.9 0.9 >0.9 0.9 >0.9 0.9 N/A st {
SPRINGS-MARTELL #1 60KV [8240] > > > > / Existing Operating Procedure
P1-1:A11:26:_PRDE 1-3 7.20KV GEN UNIT 2 & P1-2:A11:75:_VALLEY
MCSP 60 kv - - P3 N-G-1 L 0.90 0.9 >0.9 0.9 >0.9 0.9 >0.9 0.9 N/A st {
SPRINGS-MARTELL #1 60KV [8240] > > > > / Existing Operating Procedure
MI-WUK 115 kv P2-4:A11:1:_BELLOTA 230KV - SECTION 1E & 2E P2 Bus Tie Breaker Fault L 0.98 0.98 0.75 1.05 1.09 1.00 1.04 0.98 1.01 SPS Recommended in 2019-2020 TPP
MI-WUK 115 kv P1-3:A11:9:_BELLOTA 230/115KV TB 2 & P1-3:A11:8:_BELLOTA 6 N-1-1 L 50.9 509 0.76 509 50.9 509 50.9 50.9 N/A SPS Recommended in 2019-2020 TPP
230/115KV TB 1
MRYSVLLE 60 kV P1-2:A5:156:_E.MRYSVE-MRYSVLLE #1 60KV [0] P1 N-1 L >0.9 >0.9 0.87 >0.9 >0.9 >0.9 >0.9 >0.9 0.84 Continue to monitor future load forecast
P1-1:A4:16:_WOODLANDBIOM 13.80KV GEN UNIT 1 & P1-
MRYSVLLE 60 kV - P3 N-G-1 L >0.9 >0.9 0.86 >0.9 >0.9 >0.9 >0.9 >0.9 N/A i i
2:A5:156: E.MRYSVE-MRYSVLLE #1 60KV [0] / Continue to monitor future load forecast
P1-2:A5:16:_PALERMO-NICOLAUS 115KV [3210] MOAS OPENED ON . "
MRYSVLLE 60 kV - P6 -1~ L >0.9 >0.9 0.78 >0.9 >0.9 >0.9 >0.9 >0.9 N/A
PALERMO_E.MRY J2 & P1-2:A5:27:_RIO OSO-NICOLAUS 115KV [3440] Nt / Continue to monitor fulure lsad forecast
P1-2:A11:14:_STAGG-TESLA 230KV [5680] & P1-2:A11:16:_EIGHT MILE . "
MSHR 60V 60 kV = - P6 -1+ L >0.9 0.9 0.52 0.9 >0.9 0.9 >0.9 0.9 N/A
ROAD-STAGG 230KV [5002] N-1-1 > > > > / Continue to monitor future load forecast
P1-2:A11:16:_EIGHT MILE ROAD-STAGG 230KV [5002] & P1- . "
MSHR 60V 60 kV - P6 -1+ L >0.9 0.9 0.53 0.9 >0.9 0.9 >0.9 0.9 N/A
2:A11:12: STAGG-TESLA 230KV [5680] N-1-1 > > > > / Continue to monitor future load forecast
MSHR 60V 60 kV P1-3:A11:16:_STAGG-E 230/60KV TB 4 P1 N-1 L 0.99 0.99 1.00 1.07 1.10 0.99 1.08 0.99 N/A System adj or voltage support if needed
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2022-2023 ISO Reliability Assessment - Study Results

Study Area: PG&E Central Valley
i ™ . .
HighiLow Voltages & California ISO
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
) ) -, High/Low 2024 SP Hea ) ) ! AR, '
Substation Contingency (All and Worst P6) Category | Category Description V?:I(age 2024 Summer Peak| 2027 Summer Peak| 2032 Summer Peak 2024 Spring Off- | 2027 Spring Off- Renewable & V;Tn 2024 Spring OP | 2027 SP High CEC 2035 ATE Project & Potential Mitigation Solutions
Peak Peak Sensitivity Forecast
Gas Gen
MSHR 60V 60 kV P1-2:A11:95:_STAGG-HAMMER 60KV [8100] P1 N-1 L N/A 0.98 1.00 N/A 1.11 N/A N/A 0.97 N/A System or voltage support if needed
MSHR 60V 60 kv P2-4:A11:23:_STAGG-D SECTION 1D & STAGG-E SECTION 1E 230KV P2 Bus Tie Breaker Fault L N/A N/A 0.55 N/A N/A N/A N/A N/A N/A Continue to monitor future load forecast
MSHR 60V 60 kV P5-5a:A11:3:_STAGG 230KV BUS (FAILURE OF NON-REDUNDENT RELAY) PS5 Non-Redundant Relay L N/A N/A 0.58 N/A N/A N/A N/A N/A N/A Continue to monitor future load forecast
MSHR 60V 60 kV P5-5d:A11:1:_No BF Relay STAGG 230 KV CB252 P5 Non-Redundant Relay L N/A N/A 0.58 N/A N/A N/A N/A N/A N/A Continue to monitor future load forecast
MSHR 60V 60 kV P7-LALL:33:_EIGHT MILE ROAD-STAGG 230KV [5002] & STAGG-TESLA p7 pcTL L N/A N/A 053 N/A N/A N/A N/A N/A N/A Continue to monitor future load forecast
230KV [5680]
P1-2:A11:45:_SCHULTE SW STA-KASSON-MANTECA 115KV [7472] & P1- Y - "  And
DLESW 60 kv = P6 -1 L 0.90 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 N/A Project: Vierra Looping in Project. Short term: Action Plan
Mmss 2:A11:50:_LAMMERS-KASSON 115KV [3972] N1 ! Png 4
Project: Vierra Looping in Project. Short term: Action Plan
MSSDLESW 60 kV z;iav.;\ll.H;KASSON 115KV BUS (FAILURE OF NON-REDUNDENT P5 Non-Redundant Relay L 0.69 0.99 0.75 1.01 0.99 0.89 1.01 1.00 N/A - Continue to monitor future load forecast for the long term
issue
P7-1:A11:28:_TESLA-SCHULTE SW STA #2 115KV [3970] & TESLA- o
MSSDLESW 60 kV ~ P7 L 1.03 1.04 1.03 1.04 1.03 0.85 1.04 1.04 N/A Sensitivity only
SCHULTE SW STA #1 115KV [3982] bet yony
MTN_QUAR 60 kv P2-4:A5:2:_GOLDHILL 115KV - SECTION 1F & 1E P2 Bus Tie Breaker Fault L >0.9 1.02 0.55 >0.9 1.03 >0.9 >0.9 1.02 N/A Continue to monitor future load forecast
NEWCSTLE 115 kv P2-4:A5:2:_GOLDHILL 115KV - SECTION 1F & 1E P2 Bus Tie Breaker Fault L >0.9 1.00 0.56 >0.9 1.06 >0.9 >0.9 0.99 N/A Continue to monitor future load forecast
P1-2:A12:16:_SALADO-NEWMAN #2 60KV [7870] MOAS OPENED ON - "
NEWMAN 60 kv - P1 N-1 L 0.91 0.90 0.90 0.98 0.93 101 0.98 0.90 0.89 Existing Operating Procedure
CRWS LDG_CRWS LDJ 95 9
NEWMAN 60 kV P1-2:A12:19:_CROW CREEK SW STA-FRONTIER SOLAR PV 60KV [7859] P1 N-1 L 0.91 0.89 0.89 0.97 0.93 1.00 0.97 0.89 0.84 Existing Operating Procedure
P1-1:A11:31:_GWFTRCY3 18.00KV & GWFTRCY1 13.80KV & GWFTRCY2
NEWMAN 60 kV 13.80KV GEN UNITS & P1-2:A12:19:_CROW CREEK SW STA-FRONTIER P3 N-G-1 L >0.9 0.88 0.87 >0.9 >0.9 >0.9 >0.9 0.88 N/A Existing Operating Procedure
SOLAR PV_60KV [7859]
-2:A11:52: - - - stem Upgrade/ Preferred Resources/Operating Solution
OIGLASS 115 KV P1-2:A11:52;_SCHULTE SW STA-KASSON-MANTECA 115KV [7472] & P1 o6 Nt L 09 - 080 00 209 05 09 05 A Sy Py perating
2:A11:64:_SCHULTE SW STA-LAMMERS 115KV [3993] as needed
Ol GLASS 115 kv P1-2:A11:45:_SCHULTE SW STA-KASSON-MANTECA 115KV [7472] & P1- 6 N-1-1 L 0.50 509 50.9 509 50.9 0.74 50.9 50.9 N/A Project: Vierra Looping in Project, Short term: Action Plan
2:A11:58:_SCHULTE SW STA-LAMMERS 115KV [3993]
P7-1:A11:28:_TESLA-SCHULTE SW STA #2 115KV [3970] & TESLA- o
OI GLASS 115 kv ~ P7 L 1.00 1.01 0.99 1.02 1.03 0.77 1.02 1.01 N/A Sensitivity only
SCHULTE SW STA #1 115KV [3982] bet yony
OXBOW 60 kv P2-4:A5:2:_GOLDHILL 115KV - SECTION 1F & 1E P2 Bus Tie Breaker Fault L >0.9 1.00 0.87 >0.9 1.05 >0.9 >0.9 1.01 N/A Continue to monitor future load forecast
P1-2:A5:22:_PALERMO-PEASE 115KV [3220] MOAS OPENED ON
PEASE 115 kV PEASE_HONC JT1 & P1-2:A5:23:_PEASE-RIO 0SO 115KV [3270] MOAS P6 N-1-1 L >0.9 >0.9 >0.9 >0.9 >0.9 0.90 >0.9 >0.9 N/A Sensitivity only
OPENED ON PEASE_E.MRY J1
PEASE 115 kV/ P7-1:A5:20_Palermo-Pease 115 KV Line amd Pease-Rio Oso 115 KV Line P7 DCTL L 0.97 0.97 0.96 0.97 1.06 0.90 0.97 0.97 N/A System adjustments or voltage support if needed
PENRYN 60 kV P2-4:A5:2:_GOLDHILL 115KV - SECTION 1F & 1E P2 Bus Tie Breaker Fault L >0.9 1.01 0.53 >0.9 1.03 >0.9 >0.9 1.01 N/A Continue to monitor future load forecast
PEORIA 115 kV P2-4:A11:1:_BELLOTA 230KV - SECTION 1E & 2E P2 Bus Tie Breaker Fault L 0.95 0.94 0.72 1.05 1.09 0.97 1.05 0.94 0.9 SPS Recommended in 2019-2020 TPP
PEORIA 115 kV P1-3:A11:9:_BELLOTA 230/115KV TB 2 & P1-3:A11:8:_BELLOTA 6 N-1-1 L 50.9 509 0.74 509 50.9 509 50.9 50.9 N/A SPS Recommended in 2019-2020 TPP
230/115KV TB 1
PLACER 115 kV P2-4:A5:2:_GOLDHILL 115KV - SECTION 1F & 1E P2 Bus Tie Breaker Fault L >0.9 1.00 0.57 >0.9 1.06 >0.9 >0.9 0.99 N/A Continue to monitor future load forecast
Project: Vierra Looping in Project. Short term: Action Plan
PLACER 115 kV zziav';\ 6:_GOLD HILL 115 KV BUS (FAILURE OF NON-REDUNDENT P5 Non-Redundant Relay L 0.90 0.90 0.90 1.02 1.08 0.99 1.02 0.88 N/A - Continue to monitor future load forecast for the long term
issue
Project: Gold Hill 230/115 kV Transformer Addition Project.
PLACER 115 kv P5-5d:A5:2:_No BF Relay Gold Hill 115KV CB 172 or 392 PS5 Non-Redundant Relay L 0.90 0.90 >09 1.02 1.08 0.99 1.02 0.88 N/A Sh;n torm: Adion Plan !
-2:A5:18: - -2:A5:17: - tem Upgrade/ Preferred Resources/Operating Solution
PLACER 115 kV P1-2:A5:18:_PLACER-GOLD HILL #2 115KV [4290] & P1-2:A5:17:_PLACER 6 N-1-1 L 50.9 0.90 0.90 509 50.9 509 50.9 509 N/A Syste gl i perating Soluti
GOLD HILL #1 115KV [3340] as needed
PLACER 115 kv P7-1:A5:v19_PIacer-GoId Hill No. 1 115 KV Line and Placer-Gold Hill No. 2 7 DeTL L 0.90 0.90 0.89 102 1.08 0.99 102 0.88 053 System Upgrade/ Preferred Resources/Operating Solution
115KV Line as needed
PLACER 60 kV P2-4:A5:2:_GOLDHILL 115KV - SECTION 1F & 1E P2 Bus Tie Breaker Fault L >0.9 1.02 0.57 >0.9 1.03 >0.9 >0.9 1.02 N/A Continue to monitor future load forecast
PLSNT GR 115 kV P1-2:A5:6:_RIO OSO-ATLANTIC 230KV [S590] & P1-2:AS:10:_ATLANTIC- P6 N-1-1 L 509 >0.9 085 >0.9 0.9 >0.9 0.9 >0.9 N/A Continue to monitor future load forecast
GOLD HILL 230KV [4330]
PLUMAS 60 kv P1-2:A5:16:_PALERMO-NICOLAUS 115KV [3210] MOAS OPENED ON P6 N-1-4 L >0.9 >0.9 0.61 >0.9 0.9 >0.9 0.9 >0.9 N/A Continue to monitor future load forecast
PALERMO_E.MRY J2 & P1-2:A5:27:_RIO OSO-NICOLAUS 115KV [3440]
POST 115 kV ;1/'02CAzSZLBmGHTN'W'SCRMNO 115KV [0 & P1-&:A%:13:_W.SCRMNO P6 N-1-1 L 509 >0.9 0.90 >0.9 0.9 >0.9 0.9 >0.9 N/A Continue to monitor future load forecast
Q1109 115 kv ::/ﬁl;lée:;gi"LOTA 230/115KVTB 2 & P1-3:A11:8:_BELLOTA P6 N-1-1 L 0.86 087 051 0.9 0.9 >0.9 >0.9 0.86 N/A SPS Recommended in 2019-2020 TPP
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2022-2023 ISO Reliability Assessment - Study Results

Study Area: PG&E Central Valley
i ™ 2 .
HighLow Voltages & California ISO
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
" . . High/Low 2024 SP Heav N IR "
Substation Contingency (All and Worst P6; Categor Category Description i o i 3 Y i i Project & Potential Mitigation Solutions
gency ) oo gory Deserp Voltage | 2024 Summer Peak| 2027 Summer Peak| 2032 Summer Peak| 2024 Spring Ofi- | 2027 Spring Off- | g opye g i | 2024 Spring OP 2027 SP High CEC| 55 pe d o
Peak Peak Sensitivity Forecast
Gas Gen
Q109 115 kv P1-3:A11:8:_BELLOTA 230/115KV TB 1 & P1-3:A11:9:_BELLOTA 6 N-1-1 L 0.86 087 051 509 50.9 509 50.9 0.86 N/A SPS Recommended in 2019-2020 TPP
230/115KV TB 2
Q1109 115 kv P2-4:A11:1:_BELLOTA 230KV - SECTION 1E & 2E P2 Bus Tie Breaker Fault L 0.88 0.87 0.51 113 117 0.90 113 0.86 N/A SPS Recommended in 2019-2020 TPP
R.TRACK 115 kv P2-4:A11:1:_BELLOTA 230KV - SECTION 1E & 2E P2 Bus Tie Breaker Fault L 0.94 0.94 0.72 1.06 110 0.97 1.06 0.94 0.99 SPS Recommended in 2019-2020 TPP
RTRACK 115 kv P1-3:A11:9:_BELLOTA 230/115KV TB 2 & P1-3:A11:8:_BELLOTA 6 N-1-1 L 50.9 509 0.73 509 50.9 509 50.9 50.9 N/A SPS Recommended in 2019-2020 TPP
230/115KV TB 1
RIO 0SO 230 kv P5-5a:A5:2:_RIO 0SO 230 KV BUS (FAILURE OF NON-REDUNDENT RELAY) P5 Non-Redundant Relay L 0.93 1.02 0.87 1.03 1.20 0.90 1.01 1.03 N/A Continue to monitor future load forecast
P1-2:A11:45:_SCHULTE SW STA-KASSON-MANTECA 115KV [7472] & P1- . . - . .
RIPON 115 kv - P6 -1+ L 0.82 0.9 >0.9 0.9 >0.9 0.88 >0.9 0.9 N/A : :
2:A11:50; LAMMERS-KASSON 115KV [3872] N-1-1 > > > / Project: Vierra Looping in Project. Short term: Action Plan
P1-2:A11:45:_SCHULTE SW STA-KASSON-MANTECA 115KV [7472] & P1- . . - N .
RIPON 115 kv - P6 -1~ 0.55 0.9 0.9 0.9 0.9 0.79 0.9 0.9 N/A o :
2:A11:58:_SCHULTE SW STA-LAMMERS 115KV [3993] N-1-1 L > > > >4 >4 > / Project: Vierra Looping in Project. Short term: Action Plan
P2-3:A11:19:_KASSON - 1D 115KV & SCHULTE SW STA-KASSON- - i
RIPON 115 kV ot P2 Non-Bus Tie Breaker L 0.90 N/A N/A 1.01 N/A 093 1.01 N/A N/A Project: Vierra Looping in Project. Short term: Action Plan
MANTECA line Fault
RIPON 115 kv P2-4:A11:1:_BELLOTA 230KV - SECTION 1E & 2E P2 Bus Tie Breaker Fault L 0.97 0.97 0.88 1.03 1.05 0.96 1.03 0.98 N/A SPS Recommended in 2019-2020 TPP
RIPON 115 kv P2-4:A11:8:_TESLA D 230KV - SECTION 1D & 2D P2 Bus Tie Breaker Fault L 0.96 0.96 0.92 1.01 1.03 0.89 1.00 0.96 N/A only
Project: Vierra Looping in Project. Short term: Action Plan
P5-5a:A11:17:_KASSON 115KV BUS (FAILURE OF NON-REDUNDENT
RIPON 115 kV RELAi’) - ( PS5 Non-Redundant Relay L 0.73 0.95 0.86 0.99 1.02 0.87 0.99 0.95 N/A - Continue to monitor future load forecast for the long term
issue
RIPON 115 kv P5-5a:A11:5:_TESLA 230KV BUS D (FAILURE OF NON-REDUNDENT RELAY) P5 Non-Redundant Relay L 0.96 0.96 0.92 1.01 1.03 0.89 1.00 0.96 N/A Sensitivity only
P7-1:A11:28:_TESLA-SCHULTE SW STA #2 115KV [3970] & TESLA- o
RIPON 115 kv ~ P7 L 0.97 0.99 0.97 1.02 1.04 0.80 1.02 0.99 N/A
SCHULTE SW STA #1 115KV [3982] DeTL / Sensitvty only
P1-2:A5:6:_RIO OSO-ATLANTIC 230KV [5590] & P1-2:A5:10:_ATLANTIC- . "
ROCKLIN 60 kv - - P6 -1+ L >0.9 0.9 0.79 0.9 >0.9 0.9 >0.9 0.9 N/A
GOLD HILL 230KV [4330] N-1-1 > > > > / Continue to monitor future load forecast
ROLLINS 60 kV P2-4:A5:2:_GOLDHILL 115KV - SECTION 1F & 1E P2 Bus Tie Breaker Fault L >0.9 1.02 0.90 >0.9 1.02 >0.9 >0.9 1.02 N/A Continue to monitor future load forecast
RVRBANK 115 kV P2-4:A11:1:_BELLOTA 230KV - SECTION 1E & 2E P2 Bus Tie Breaker Fault L 0.89 0.88 0.53 113 118 0.91 113 0.87 0.99 SPS Recommended in 2019-2020 TPP
RVRBANK 115 kv PL-3:ALL:8: BELLOTA 230/115KV TB 1 & P1-3:A11:9: BELLOTA P6 N-1-1 L 0.89 088 0.54 >0.9 509 >0.9 >0.9 088 N/A SPS Recommended in 2019-2020 TPP
230/115KV TB 2
SANDBAR 115 kV P2-4:A11:1:_BELLOTA 230KV - SECTION 1E & 2E P2 Bus Tie Breaker Fault L 101 1.01 0.78 1.05 1.09 1.03 1.05 1.01 1.04 SPS Recommended in 2019-2020 TPP
SCHULTE 115 kv P1-2:ALL:51:_TESLA-SCHULTE SW STA #1 115KV [3980] & P1- P6 N-1-1 L >0.9 >0.9 0.9 >0.9 0.9 077 0.9 >0.9 N/A Sensitivity only
2:A11:52: TESLA-SCHULTE SW STA #2 115KV [3970]
SCHULTE 115 kv P1-2:A11:52: TESLA-SCHULTE SW STA #2 115KV [3970] & P1- P6 N-1-1 L >0.9 >0.9 0.9 >0.9 0.9 077 0.9 >0.9 N/A Sensitivity only
2:A11:51: TESLA-SCHULTE SW STA #1 115KV [3980]
P7-1:A11:28:_TESLA-SCHULTE SW STA #2 115KV [3970] & TESLA- o
SCHULTE 115 kv ot P7 L 1.00 1.01 1.00 1.03 1.03 0.77 1.02 1.02 N/A
SCHULTE SW STA #1 115KV [3982] DCTL / Senstity only
P1-2:A11:14:_STAGG-TESLA 230KV [5680] & P1-2:A11:16:_EIGHT MILE . "
SEBASTIA 60 kV - - P6 -1~ L >0.9 >0.9 033 >0.9 >0.9 >0.9 >0.9 >0.9 N/A
ROAD-STAGG 230KV [5002] N-1-1 /! Continue to monitor future load forecast
P1-2:A11:16:_EIGHT MILE ROAD-STAGG 230KV [5002] & P1- . "
SEBASTIA 60 kV it P6 -1~ L >0.9 >0.9 033 >0.9 >0.9 >0.9 >0.9 >0.9 N/A
2:A11:14: STAGG-TESLA 230KV [5680] N-1-1 /! Continue to monitor future load forecast
SEBASTIA 60 kV P2-4:A11:23:_STAGG-D SECTION 1D & STAGG-E SECTION 1E 230KV P2 Bus Tie Breaker Fault L N/A N/A 0.38 N/A N/A N/A N/A N/A N/A Continue to monitor future load forecast
SEBASTIA 60 kV P5-5a:A11:3:_STAGG 230KV BUS (FAILURE OF NON-REDUNDENT RELAY) P5 Non-Redundant Relay L N/A N/A 0.43 N/A N/A N/A N/A N/A N/A Continue to monitor future load forecast
SEBASTIA 60 kV P5-5d:A11:1:_No BF Relay STAGG 230 KV CB252 P5 Non-Redundant Relay L N/A N/A 0.43 N/A N/A N/A N/A N/A N/A Continue to monitor future load forecast
P7-1:A11:33:_EIGHT MILE ROAD-STAGG 230KV [5002] & STAGG-TESLA . "
SEBASTIA 60 kV 230KV [5680]* 15002] P7 DCTL L N/A N/A 033 N/A N/A N/A N/A N/A N/A Continue to monitor future load forecast
SHADYGLN 60 kv P2-4:A5:2:_GOLDHILL 115KV - SECTION 1F & 1E P2 Bus Tie Breaker Fault L >0.9 1.01 0.89 >0.9 1.02 >0.9 >0.9 1.01 N/A Continue to monitor future load forecast
P1-2:A4:30:_RIO OSO-WOODLAND #1 115KV [3460] & P1-2:A5:35:_BELL- . "
SHADYGLN 60 kv - - P6 -1+ L >0.9 >0.9 0.85 >0.9 >0.9 >0.9 >0.9 >0.9 N/A
PLACER 115KV [4395] MOAS OPENED ON PLACER_BELL PGE N1 / Continue to monifor fuure load forecast
P2-1:A5:50:_MISSOURI FLAT-GOLD HILL #1 115KV [2660] (SHPRING1-
SHPRING 115 kV CLRKSVLT) - ! d P2 Line Section w/o Fault L 0.97 0.97 0.87 1.06 1.08 0.99 1.06 0.98 0.83 Continue to monitor future load forecast
P2-1:A5:50:_MISSOURI FLAT-GOLD HILL #1 115KV [2660] (SHPRING1-
SHPRING1 115 kV CLRKSVLT) - L 1 P2 Line Section w/o Fault L 0.97 0.97 0.87 1.06 1.08 0.99 1.06 0.98 0.83 Continue to monitor future load forecast
P1-2:A11:14:_STAGG-TESLA 230KV [5680] & P1-2:A11:16:_EIGHT MILE . "
SHW 60 kv - - P6 -1~ L >0.9 >0.9 033 >0.9 >0.9 >0.9 >0.9 >0.9 N/A
ROAD-STAGG 230KV [5002] N-1-1 /! Continue to monitor future load forecast
P1-2:A11:16:_EIGHT MILE ROAD-STAGG 230KV [5002] & P1- . "
SHW 60 kv it P6 -1~ L >0.9 >0.9 033 >0.9 >0.9 >0.9 >0.9 >0.9 N/A
2:A11:14: STAGG-TESLA 230KV [5680] N-1-1 /! Continue to monitor future load forecast
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2022-2023 ISO Reliability Assessment - Study Results

Study Area: PG&E Central Valley
HightLow Voltages & Cdlifornia ISO
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
" . . High/Low ) 2024 SP Hea . ) N IR "
Substation Contingency (All and Worst P6) Category | Category Description V?:I(age 2024 Summer Peak| 2027 Summer Peak| 2032 Summer Peak 2024 Spring Off- | 2027 Spring Off- Renewable & V;Tn 2024 Spring OP | 2027 SP High CEC 2035 ATE Project & Potential Mitigation Solutions
Peak Peak Sensitivity Forecast
Gas Gen
SHW 60 kv P2-4:A11:23:_STAGG-D SECTION 1D & STAGG-E SECTION 1E 230KV P2 Bus Tie Breaker Fault L N/A N/A 0.37 N/A N/A N/A N/A N/A N/A Continue to monitor future load forecast
SHW 60 kv P5-5a:A11:3:_STAGG 230KV BUS (FAILURE OF NON-REDUNDENT RELAY) P5 Non-Redundant Relay L N/A N/A 0.43 N/A N/A N/A N/A N/A N/A Continue to monitor future load forecast
SHW 60 kv P5-5d:A11:1:_No BF Relay STAGG 230 KV CB252 Ps Non-Redundant Relay L N/A N/A 0.43 N/A N/A N/A N/A N/A N/A Continue to monitor future load forecast
SHW 60 kv Z;)tcg;z}jmm MILE ROAD-STAGG 230KV [5002] & STAGG-TESLA pP7 DCTL L N/A N/A 033 N/A N/A N/A N/A N/A N/A Continue to monitor future load forecast
SIERRAPI 60 kV P1-2:A5:6:_RIO OSO-ATLANTIC 230KV [5590] & P1-2:A5:10:_ATLANTIC- P6 N-1-1 L >0.9 >0.9 077 >0.9 >0.9 >0.9 >0.9 >0.9 N/A Continue to monitor future load forecast
GOLD HILL 230KV [4330]
SJ COGEN 115 kv P2-4:A11:1:_BELLOTA 230KV - SECTION 1E & 2E P2 Bus Tie Breaker Fault L 0.86 0.85 0.47 114 118 0.88 113 0.84 0.98 SPS Recommended in 2019-2020 TPP
SLTSPRG 115 kv P1-2:A4:32:_BRIGHTN-W.SCRMNO 115KV [0] & P1-2:A11:15: VALLEY P6 N-1-1 L >0.9 090 0.87 09 509 09 509 09 N/A SPS Recommended in 2019-2020 TPP
SPRINGS-BELLOTA 230KV [5860]
SLTSPRG 115 kv P1-3:A5:3:_RIO 05O 230/115KV TB 1 & P1-2:A11:15: VALLEY SPRINGS- P6 N-1-4 L >0.9 >0.9 0.87 >0.9 0.9 >0.9 0.9 >0.9 N/A Continue to monitor future load forecast
BELLOTA 230KV [5860]
SLTSPRG 115 kv P1-3:A5:4:_RIO 05O 230/115KV TB 2 & P1-2:A11:15: VALLEY SPRINGS- P6 N-1-4 L >0.9 >0.9 0.87 >0.9 0.9 >0.9 0.9 >0.9 N/A Continue to monitor future load forecast
BELLOTA 230KV [5860]
SNDBR JT 115 kV P2-4:A11:1:_BELLOTA 230KV - SECTION 1E & 2E P2 Bus Tie Breaker Fault L 1.01 101 0.78 1.05 1.09 1.03 1.05 1.01 1.04 SPS Recommended in 2019-2020 TPP
SPICAMIN 115 kV zi:}(::\fj):_wssoukl FLAT-GOLD HILL #1 115KV [2660] (SHPRING1- P2 Line Section w/o Fault L 0.98 0.99 0.90 1.06 1.07 1.00 1.06 1.00 0.86 Continue to monitor future load forecast
SPISONORA 115 kV P2-4:A11:1:_BELLOTA 230KV - SECTION 1E & 2E P2 Bus Tie Breaker Fault L 0.96 0.96 0.73 1.05 1.09 0.98 1.05 0.96 1.00 SPS Recommended in 2019-2020 TPP
SPRNG GP 115 kV P2-4:A11:1:_BELLOTA 230KV - SECTION 1E & 2E P2 Bus Tie Breaker Fault L 1.01 101 0.78 1.05 1.09 103 1.05 Lol 1.04 SPS Recommended in 2019-2020 TPP
SPRNG GP 115 kV PL-3:A11:9:_BELLOTA 230/115KV TB 2 & P1-3:A11:8:_BELLOTA P6 N-1-1 L >0.9 09 0.80 09 509 09 509 09 N/A SPS Recommended in 2019-2020 TPP
230/115KV TB 1
STAGG 60 kV P1-2:ALL:14:_STAGG-TESLA 230KV [5680] & P1-2:A11:16:_EIGHT MILE P6 N-1-4 L >0.9 >0.9 036 >0.9 0.9 >0.9 0.9 >0.9 N/A Continue to monitor future load forecast
ROAD-STAGG 230KV [5002]
STAGG 60 kV P1-2:ALL:16:_EIGHT MILE ROAD-STAGG 230KV [5002] & P1- P6 N-1-4 L >0.9 >0.9 036 >0.9 0.9 >0.9 0.9 >0.9 N/A Continue to monitor future load forecast
2:A11:14:_STAGG-TESLA 230KV [5680]
STAGG 60 kV P2-4:A11:23:_STAGG-D SECTION 1D & STAGG-E SECTION 1E 230KV P2 Bus Tie Breaker Fault L N/A N/A 0.41 N/A N/A N/A N/A N/A N/A Continue to monitor future load forecast
STAGG 60 kV P5-5a:A11:3:_STAGG 230KV BUS (FAILURE OF NON-REDUNDENT RELAY) P5 Non-Redundant Relay L N/A N/A 0.46 N/A N/A N/A N/A N/A N/A Continue to monitor future load forecast
STAGG 60 kV P5-5d:A11:1:_No BF Relay STAGG 230 KV CB252 Ps Non-Redundant Relay L N/A N/A 0.46 N/A N/A N/A N/A N/A N/A Continue to monitor future load forecast
STAGG 60 kv Z;)tcg;z}jmm MILE ROAD-STAGG 230KV [5002] & STAGG-TESLA pP7 DCTL L N/A N/A 0.36 N/A N/A N/A N/A N/A N/A Continue to monitor future load forecast
STAGG-D 230 kV P1-2:A11:14:_STAGG-TESLA 230KV [5680] & P1-2:A11:16:_EIGHT MILE P6 N-1-1 L >0.9 >0.9 032 >0.9 >0.9 >0.9 >0.9 >0.9 N/A Continue to monitor future load forecast
ROAD-STAGG 230KV [5002]
STAGG-D 230 kV P1-2:A11:16:_EIGHT MILE ROAD-STAGG 230KV [5002] & P1- P6 N-1-1 L 0.9 >0.9 032 >0.9 0.9 >0.9 0.9 >0.9 N/A Continue to monitor future load forecast
2:A11:14:_STAGG-TESLA 230KV [5680]
System Upgrade/ Preferred Resources/Operating Solution
STAGG-D 230 kV P2-4:A11:7:_TESLA E 230KV - SECTION 2E & 1E 2] Bus Tie Breaker Fault L 0.96 0.97 094 104 115 O 1.04 057 N/A a:neededpg peretne
STAGG-D 230 kV PS5-5a:A11:6:_TESLA 230KV BUS E (FAILURE OF NON-REDUNDENT RELAY) P5 Non-Redundant Relay L 0.96 0.97 0.94 1.04 115 0.89 1.04 0.97 N/A Sensitivity only
STAGG-D 230 kv Z;)tcg;z}jmm MILE ROAD-STAGG 230KV [5002] & STAGG-TESLA pP7 DCTL L N/A N/A 0.32 N/A N/A N/A N/A N/A N/A Continue to monitor future load forecast
STAGG-D 230 kV P7-LALLIS:_EIGHT MILE ROAD-TESLA 230KV [4660] & STAGG-TESLA P7 DCTL L 0.96 0.97 0.95 1.04 114 0.89 1.03 0.97 N/A Sensitivity only
230KV [5680]
STAGG-E 230 kv P1-2:A11:14:_STAGG-TESLA 230KV [5680] & P1-2:A11:16:_EIGHT MILE P6 N-1-1 L 0.9 >0.9 032 >0.9 0.9 >0.9 0.9 >0.9 N/A Continue to monitor future load forecast
ROAD-STAGG 230KV [5002]
STAGG-E 230 kv P1-2:A11:16:_EIGHT MILE ROAD-STAGG 230KV [5002] & P1- P6 N-1-1 L 0.9 >0.9 032 >0.9 0.9 >0.9 0.9 >0.9 N/A Continue to monitor future load forecast
2:A11:14:_STAGG-TESLA 230KV [5680]
P1-2:A11:26:_EIGHT MILE ROAD-TESLA 230KV [4660] & P1- .
STAGG-E 230 kv - 3 -1~ L >0.9 >0.9 >0.9 >0.9 >0.9 0.89 >0.9 >0.9 N/A Sensitivity only
2:A11:8: STAGG-TESLA 230KV [5680] N1 yony
P1-2:A11:8:_STAGG-TESLA 230KV [5680] & P1-2:A11:26:_EIGHT MILE .
STAGG-E 230 kv N - 3 -1-1 L >0.9 >0.9 >0.9 >0.9 >0.9 0.89 >0.9 >0.9 N/A Sensitivity only
ROAD-TESLA 230KV [4660] N yomy
STAGG-E 230 kv P2-4:A11:7:_TESLA E 230KV - SECTION 2E & 1E P2 Bus Tie Breaker Fault L 0.96 0.97 0.94 1.04 115 0.89 104 0.97 N/A System adjustments or voltage support if needed
STAGG-E 230 kV PS5-5a:A11:6:_TESLA 230KV BUS E (FAILURE OF NON-REDUNDENT RELAY) P5 Non-Redundant Relay L 0.96 0.97 0.94 1.04 115 0.89 1.04 0.97 N/A Sensitivity only
STAGG-E 230 kv Z;)tcg;z}jmm MILE ROAD-STAGG 230KV [5002] & STAGG-TESLA pP7 DCTL L N/A N/A 0.32 N/A N/A N/A N/A N/A N/A Continue to monitor future load forecast
STAGG-E 230 kV P7-LALLIS:_EIGHT MILE ROAD-TESLA 230KV [4660] & STAGG-TESLA P7 DCTL L 0.96 0.97 0.95 1.04 114 0.89 1.03 0.97 N/A Sensitivity only
230KV [5680]
STAGG-F 230 kv P1-2:A11:14:_STAGG-TESLA 230KV [5680] & P1-2:A11:16:_EIGHT MILE P6 N-1-1 L 0.9 >0.9 032 >0.9 0.9 >0.9 0.9 >0.9 N/A Continue to monitor future load forecast
ROAD-STAGG 230KV [5002]
STAGG-F 230 kv P1-2:A11:16:_EIGHT MILE ROAD-STAGG 230KV [5002] & P1- P6 N-1-1 L 0.9 >0.9 032 >0.9 0.9 >0.9 0.9 >0.9 N/A Continue to monitor future load forecast
2:A11:14: STAGG-TESLA 230KV [5680]
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2022-2023 ISO Reliability Assessment - Study Results

Study Area: PG&E Central Valley
) i 3 ’ ;
High/Low Voltages & California ISO
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
' ) -, High/Low 2024 SP Hea v ) ' A )
Substation Contingency (All and Worst P6) Category | Category Description V?:Itage 2024 Summer Peak| 2027 Summer Peak| 2032 Summer Peak 2024 Spring Off- | 2027 Spring Off- Renewable & V;Tn 2024 Spring OP | 2027 SP High CEC 2035 ATE Project & Potential Mitigation Solutions
Peak Peak Sensitivity Forecast
Gas Gen

STAGG-F 230 kV P1-2:A11:26:_EIGHT MILE ROAD-TESLA 230KV [4660] & P1- P6 N-1-1 L >0.9 >0.9 0.9 >0.9 0.9 0.89 0.9 >0.9 N/A Sensitivity only
2:A11:8:_STAGG-TESLA 230KV [5680]

STAGGF 230 kv P1-2:A11:8:_STAGG-TESLA 230KV [5680] & P1-2:A11:26:_EIGHT MILE o6 N . 09 09 09 09 09 - 09 09 N/A Sensiiy orly
ROAD-TESLA 230KV [4660]

STAGG-F 230 kV P2-4:A11:7:_TESLA E 230KV - SECTION 2E & 1E P2 Bus Tie Breaker Fault L 0.96 0.97 0.94 1.04 115 0.89 1.04 0.97 N/A System adjustments or voltage support if needed

STAGG-F 230 kV P5-5a:A11:6:_TESLA 230KV BUS E (FAILURE OF NON-REDUNDENT RELAY) PS Non-Redundant Relay L 0.96 097 0.94 1.04 115 089 1.04 097 N/A Sensitivity only

STAGG-F 230 kv :;&CE:;]—E'GHT MILE ROAD-STAGG 230KV [5002] & STAGG-TESLA P7 peTL L N/A N/A 032 N/A N/A N/A N/A N/A N/A Continue to monitor future load forecast

STAGGF 230 kv P7-1:A11:9:_EIGHT MILE ROAD-TESLA 230KV [4660] & STAGG-TESLA b7 oCTL . 096 097 095 Los - - 103 097 N/A Sensiiy orly
230KV [5680]

STAGG-H 230 kV P1-2:ALL:14:_STAGG-TESLA 230KV [5680] & P1-2:A11:16:_EIGHT MILE P6 N-1-1 L >0.9 >0.9 032 >0.9 0.9 >0.9 0.9 >0.9 N/A Continue to monitor future load forecast
ROAD-STAGG 230KV [5002]

STAGG-H 230 kV P1-2:ALL:16:_EIGHT MILE ROAD-STAGG 230KV [5002] & P1- P6 N-1-1 L >0.9 >0.9 032 >0.9 0.9 >0.9 0.9 >0.9 N/A Continue to monitor future load forecast
2:A11:14: STAGG-TESLA 230KV [5680]

STAGG-H 230 kv P1-2:A11:26:_EIGHT MILE ROAD-TESLA 230KV [4660] & P1- P6 N-1-1 L >0.9 >0.9 0.9 >0.9 0.9 0.89 0.9 >0.9 N/A Sensitivity only
2:A11:8: STAGG-TESLA 230KV [5680]

STAGGH 230 kv P1-2:A11:8:_STAGG-TESLA 230KV [5680] & P1-2:A11:26:_EIGHT MILE o6 N . 09 09 09 09 09 - 09 09 N/A Sensiiy orly
ROAD-TESLA 230KV [4660]

STAGG-H 230 kv P2-4:A11:7:_TESLA E 230KV - SECTION 2E & 1E P2 Bus Tie Breaker Fault L 0.96 0.97 0.95 1.04 115 0.89 1.04 0.97 N/A System adjustments or voltage support if needed

STAGG-H 230 kv P5-5a:A11:6:_TESLA 230KV BUS E (FAILURE OF NON-REDUNDENT RELAY) PS Non-Redundant Relay L 0.96 097 0.95 1.04 115 089 1.04 097 N/A Sensitivity only

STAGG-H 230 kv :;&CE:;]—E'GHT MILE ROAD-STAGG 230KV [5002] & STAGG-TESLA P7 peTL L N/A N/A 032 N/A N/A N/A N/A N/A N/A Continue to monitor future load forecast

STAGGH 230 kv P7-1:A11:9:_EIGHT MILE ROAD-TESLA 230KV [4660] & STAGG-TESLA b7 oCTL . 096 097 095 Loa - - Loa 0.97 N/A Sensiiy orly
230KV [5680]

STANISLS 115 kv PL-2:A1L:45: SCHULTE SW STA-KASSON-MANTECA 115KV [7472] & P1- P6 N-1-1 L 073 509 0.9 509 0.9 509 0.9 0.9 N/A Project: Vierra Looping in Project. Short term: Action Plan
2:A11:58:_SCHULTE SW STA-LAMMERS 115KV [3993]

STANISLS 115 kV P1-2:AL1:58:_SCHULTE SW STA-LAMMERS 115KV [3993] & P1- 3 N-1-1 L 0.73 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 N/A Project: Vierra Looping in Project. Short term: Action Plan
2:A11:45:_SCHULTE SW STA-KASSON-MANTECA 115KV [7472]

STANISLS 115 kv PL-3:ALL:8:_BELLOTA 230/115KV TB 1 & P1-3:A11:9:_BELLOTA P6 N-1-1 L >0.9 09 079 09 509 09 509 509 N/A SPS Recommended in 2019-2020 TPP
230/115KkV T8 2

STANISLS 115 kv PL-3:A11:9:_BELLOTA 230/115KV TB 2 & P1-3:A11:8:_BELLOTA P6 N-1-1 L >0.9 09 079 09 >0.9 09 509 509 N/A SPS Recommended in 2019-2020 TPP
230/115kV TB 1

STANISLS 115 kv P2-4:A11:1:_BELLOTA 230KV - SECTION 1E & 2E P2 Bus Tie Breaker Fault L 0.98 098 0.80 1.06 1.08 099 1.06 098 N/A SPS Recommended in 2019-2020 TPP

STANISLS 115 kV :;TY:)AMJI_KASSON 115KV BUS (FAILURE OF NON-REDUNDENT P5 Non-Redundant Relay L 0.88 1.02 0.95 1.04 1.05 0.97 1.04 1.02 N/A Project: Vierra Looping in Project. Short term: Action Plan

STCKTNJB 115 kv PL-3:A11:8:_BELLOTA 230/115KV TB 1 & P1-3:A11:9:_BELLOTA P6 N-1-4 L 0.85 086 049 >0.9 0.9 0.89 0.9 >0.9 N/A SPS Recommended in 2019-2020 TPP
230/115KkV T8 2

STCKTNJB 115 kv PL-3:A11:9:_BELLOTA 230/115KV TB 2 & P1-3:A11:8:_BELLOTA P6 N-1-4 L 0.85 086 049 >0.9 0.9 >0.9 0.9 >0.9 N/A SPS Recommended in 2019-2020 TPP
230/115kV TB 1

STCKTNJB 115 kV P2-4:A11:1:_BELLOTA 230KV - SECTION 1E & 2E P2 Bus Tie Breaker Fault L 0.86 085 0.49 114 118 089 114 085 N/A SPS Recommended in 2019-2020 TPP

STKTONA 115 kv PL-3:ALL8: BELLOTA 230/115KV TB 1 & P1-3:A11:9: BELLOTA P6 N-1-1 L 0.84 0.84 047 >0.9 0.9 088 0.9 0.84 N/A SPS Recommended in 20192020 TPP
230/115KV T8 2

STKTONA 115 kv PL-3:ALL9: BELLOTA 230/115KV TB 2 & P1-3:A11:8:_BELLOTA P6 N-1-1 L 0.84 0.84 047 >0.9 0.9 0.88 >0.9 0.84 N/A SPS Recommended in 20192020 TPP
230/115kV T8 1

STKTON A 115 kv EIZ’\;E‘:AM:M:_BELLOTA- 1D 115KV & GOLD HILL-BELLOTA-LOCKEFORD » Nnn»BusF;LT‘Breaker L N/A 0.9 - N/A 105 N/A NJA 092 N/A SPS Recommended in 2019-2020 TPP

STKTON A 115 kv P2-4:A11:1:_BELLOTA 230KV - SECTION 1E & 2E P2 Bus Tie Breaker Fault L 085 084 047 114 118 087 113 084 N/A SPS Recommended in 2019-2020 TPP

STKTONB 115 kv PL-3:ALL8: BELLOTA 230/115KV TB 1 & P1-3:A11:9: BELLOTA P6 N-1-1 L 085 085 049 >0.9 0.9 0.89 >0.9 0.85 N/A SPS Recommended in 20192020 TPP
230/115KV T8 2

STKTONB 115 kv PL-3:ALL:9: BELLOTA 230/115KV TB 2 & P1-3:A11:8:_BELLOTA P6 N-1-1 L 0.85 0.85 049 >0.9 0.9 0.89 0.9 0.85 N/A SPS Recommended in 20192020 TPP
230/115kV T8 1

STKTON B 115 kv P2-4:A11:1:_BELLOTA 230KV - SECTION 1E & 2E P2 Bus Tie Breaker Fault L 0.86 0385 0.49 114 118 0.89 1.14 085 N/A SPS Recommended in 2019-2020 TPP

STNCOGN 115 kv PL-3:ALL:8:_BELLOTA 230/115KV TB 1 & P1-3:A11:9:_BELLOTA P6 N-1-1 L 0.84 085 048 >0.9 0.9 088 0.9 084 N/A SPS Recommended in 2019-2020 TPP
230/115KkV T8 2

STNCOGN 115 kv PL-3:A11:9:_BELLOTA 230/115KV TB 2 & P1-3:A11:8:_BELLOTA P6 N-1-1 L 0.84 085 048 >0.9 0.9 088 0.9 084 N/A SPS Recommended in 2019-2020 TPP
230/115kV TB 1

STN COGN 115 kv P2-4:A11:1:_BELLOTA 230KV - SECTION 1E & 2E P2 Bus Tie Breaker Fault L 0.86 085 047 114 118 088 113 084 N/A SPS Recommended in 2019-2020 TPP

TAYLOR 60 kv P1-2:A5:6:_RIO OSO-ATLANTIC 230KV [5590] & P1-2:A5:10:_ATLANTIC- P6 N-1-1 L 0.9 >0.9 0.80 >0.9 0.9 >0.9 0.9 >0.9 N/A Continue to monitor future load forecast
GOLD HILL 230KV [4330]

TERMNOUS 60 kv P1-2:A11:14:_STAGG-TESLA 230KV [5680] & P1-2:A11:16:_EIGHT MILE P6 N-1-1 L 0.9 >0.9 033 >0.9 0.9 >0.9 0.9 >0.9 N/A Continue to monitor future load forecast
ROAD-STAGG 230KV [5002]

TERMNOUS 60 kv P2-4:A11:23:_STAGG-D SECTION 1D & STAGG-E SECTION 1E 230KV P2 Bus Tie Breaker Fault L N/A N/A 0.38 N/A N/A N/A N/A N/A N/A Continue to monitor future load forecast
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2022-2023 ISO Reliability Assessment - Study Results

Study Area: PG&E Central Valley
HightLow Voltages & Cdlifornia ISO
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
! ) . High/Low 2024 SP Hea ) ) ! R, )
Substation Contingency (All and Worst P6) Category | Category Description V?:Itage 2024 Summer Peak| 2027 Summer Peak| 2032 Summer Peak 2024 Spring Off- | 2027 Spring Off- Renewable & V;Tn 2024 Spring OP | 2027 SP High CEC 2035 ATE Project & Potential Mitigation Solutions
Peak Peak Sensitivity Forecast
Gas Gen

TERMNOUS 60 kv P5-5a:A11:3:_STAGG 230KV BUS (FAILURE OF NON-REDUNDENT RELAY) PS5 Non-Redundant Relay L N/A N/A 0.43 N/A N/A N/A N/A N/A N/A Continue to monitor future load forecast

TERMNOUS 60 kv Z;)l};cl[;;&g]ﬁElGHT MILE ROAD-STAGG 230KV [5002] & STAGG-TESLA pP7 DCTL L N/A N/A 0.34 N/A N/A N/A N/A N/A N/A Continue to monitor future load forecast
P1-2:A11:46:_VIERRA-TESLA 115KV [0] & P1-2:A11:64:_SCHULTE SW STA- . )

TESLAMTR 115 kV - = P6 -1-1 L >0.9 >0.9 0.88 >0.9 >0.9 >0.9 >0.9 >0.9 N/A Continue to monitor future load forecast
LAMMERS 115KV [3993] N

TESLAMTR 115 kv :;E)AM:N:—KASSON LI5KV BUS (FAILURE OF NON-REDUNDENT P5 Non-Redundant Relay L 1.03 0.96 0.88 1.03 1.02 1.02 1.03 0.97 N/A Continue to monitor future load forecast

THURMAN SS 230 kv P1-2:A11:10: LOCKEFORD-BELLOTA 230KV [4990] & P1- P6 N-1-4 L >0.9 >0.9 0.90 >0.9 0.9 >0.9 0.9 >0.9 N/A Continue to monitor future load forecast
2:A11:5:_BELLOTA-LOCKFORD 230KV [0]

THURMAN 55 230 kV P7-1:A11:37:_LOCKEFORD-BELLOTA 230KV #1 [490] & LOCKEFORD- P7 peTL L Bus Invalid Bus Invalid 0.90 Bus Invalid Bus Invalid Bus Invalid Bus Invalid Bus Invalid N/A Continue to monitor future load forecast
BELLOTA 230KV #2 [4990]

TIGR CRK 115 kv P1-2:A4:32:_BRIGHTN-W.SCRMNO 115KV [0] & P1-2:A11:15: VALLEY P6 N-1-1 L >0.9 090 0.87 09 509 09 509 509 N/A SPS Recommended in 2019-2020 TPP
SPRINGS-BELLOTA 230KV [5860]
P1-2:A11:59:_TESLA-TRACY 115KV [4020] MOAS OPENED ON

TRACY 115 kv LEPRINO_TRACY JC & P1-2:A11:64:_SCHULTE SW STA-LAMMERS 115KV P6 N-1-1 L >0.9 >0.9 0.90 >0.9 >0.9 >0.9 >0.9 >0.9 N/A Continue to monitor future load forecast
[3993]

TRACY 115 kV P2-2:A11:31:_TESLA 115KV SECTION 1D P2 Bus Fault L 0.96 N/A N/A 0.99 N/A 0.89 0.99 N/A N/A Tesla 115 KV Bus Upgrade

TRACY 115 kv P2-3:A11:26:_TESLA - 1D 115KV & TESLA-SCHULTE SW STA #1 line P2 ND”’B"i;LT‘Breake' L 0.96 N/A N/A 099 N/A 0.89 0.99 N/A N/A Tesla 115 kV Bus Upgrade

TRACY 115 kv P2-3:A11:27:_TESLA - 1D 115KV & TESLA-TRACY line P2 N“”'B”:Lensreake’ L 0.96 N/A N/A 1.00 N/A 089 0.99 N/A N/A Tesla 115 kV Bus Upgrade

TRACY 115 kv P2-3:A11:28:_TESLA - 1D 115KV & TESLA-LAWRENCE LAB line P2 ND”’B"i;LT‘Breake' L 0.96 N/A N/A 099 N/A 0.89 0.99 N/A N/A Tesla 115 kV Bus Upgrade

TRACY 115 kv P2-3:A11:20:_TESLA - 1D 115KV & TESLA-SALADO-Q1103 line P2 N“”'B”:Lensreake’ L 0.96 N/A N/A 099 N/A 089 0.99 N/A N/A Tesla 115 kV Bus Upgrade

TRACY 115 kv P2-4:A11:8:_TESLA D 230KV - SECTION 1D & 2D P2 Bus Tie Breaker Fault L 0.96 0.97 0.91 1.00 1.02 0.90 1.00 0.97 N/A Sensitivity only

TRACY 115 kV PS-5a:A11:5:_TESLA 230KV BUS D (FAILURE OF NON-REDUNDENT RELAY) P5 Non-Redundant Relay L 0.97 0.97 091 1.00 1.02 0.89 1.00 0.97 N/A Sensitivity only

TUDOR 60 kV P1-2:A5:16:_PALERMO-NICOLAUS 115KV [3210] MOAS OPENED ON P6 N-1-4 L >0.9 >0.9 0.64 >0.9 0.9 >0.9 0.9 >0.9 N/A Continue to monitor future load forecast
PALERMO_E.MRY J2 & P1-2:A5:27:_RIO OSO-NICOLAUS 115KV [3440]

TULLOCH 115 kv P2-4:A11:1:_BELLOTA 230KV - SECTION 1E & 2E P2 Bus Tie Breaker Fault L 0.92 0.91 0.66 107 111 0.95 1.07 0.91 1.00 SPS Recommended in 2019-2020 TPP

UOP 60 kV P1-2:ALL:14:_STAGG-TESLA 230KV [5680] & P1-2:A11:16:_EIGHT MILE P6 N-1-4 L >0.9 >0.9 036 >0.9 0.9 >0.9 0.9 >0.9 N/A Continue to monitor future load forecast
ROAD-STAGG 230KV [5002]

UOP 60 kV P1-2:ALL:16:_EIGHT MILE ROAD-STAGG 230KV [5002] & P1- P6 N-1-4 L >0.9 >0.9 036 >0.9 0.9 >0.9 0.9 >0.9 N/A Continue to monitor future load forecast
2:A11:14:_STAGG-TESLA 230KV [5680]

UOP 60 kv P2-4:A11:23:_STAGG-D SECTION 1D & STAGG-E SECTION 1E 230KV P2 Bus Tie Breaker Fault L N/A N/A 0.41 N/A N/A N/A N/A N/A N/A Continue to monitor future load forecast

UOP 60 kv P5-5a:A11:3:_STAGG 230KV BUS (FAILURE OF NON-REDUNDENT RELAY) P5 Non-Redundant Relay L N/A N/A 0.47 N/A N/A N/A N/A N/A N/A Continue to monitor future load forecast

UOP 60 kv P5-5d:A11:1:_No BF Relay STAGG 230 KV CB252 Ps Non-Redundant Relay L N/A N/A 0.47 N/A N/A N/A N/A N/A N/A Continue to monitor future load forecast

UOP 60 kv P7-L:ALL:33:_EIGHT MILE ROAD-STAGG 230KV [5002] & STAGG-TESLA pP7 DCTL L N/A N/A 037 N/A N/A N/A N/A N/A N/A Continue to monitor future load forecast
230KV [5680]

VALLY HM 115 kv P2-4:A11:1:_BELLOTA 230KV - SECTION 1E & 2E P2 Bus Tie Breaker Fault L 0.96 0.96 0.83 1.04 1.06 0.96 1.04 0.97 0.97 SPS Recommended in 2019-2020 TPP

VALLY HM 115 kV ;zia‘;;\u:”:*KASSON 115KV BUS (FAILURE OF NON-REDUNDENT PS5 Non-Redundant Relay L 0.78 0.96 0.90 1.00 1.03 0.90 1.00 0.97 N/A Project: Vierra Looping in Project. Short term: Action Plan

VALY HM 115 kv P1-3:A11:9:_BELLOTA 230/115KV TB 2 & P1-3:A11:8:_BELLOTA 26 N1t L 509 209 - 209 509 209 509 209 N/A SPS Recommended in 20192020 TPP
230/115KV TB 1
P7-1:A11:28:_TESLA-SCHULTE SW STA #2 115KV [3970] & TESLA- .

VALLY HM 115 kv ot P7 L 0.98 1.00 0.99 1.03 1.05 0.84 1.03 1.00 N/A Sensitivity onl
SCHULTE SW STA #1 115KV [3982] bet yony

VIERRA 115 kV P1-2:AL1:58:_SCHULTE SW STA-LAMMERS 115KV [3993] & P1- P6 N-1-1 L 0.53 >0.9 >0.9 >0.9 0.77 >0.9 >0.9 N/A Project: Vierra Looping in Project. Short term: Action Plan
2:A11:45:_SCHULTE SW STA-KASSON-MANTECA 115KV [7472]

VIERRA 115 kV PL-2:ALLI6:_SCHULTE SW STA-LAMMERS 115KV [3993] & P1- P6 N-1-4 L >0.9 >0.9 0.87 >0.9 0.9 >0.9 0.9 >0.9 N/A Continue to monitor future load forecast
2:A11:46:_VIERRA-TESLA 115KV [0]

VIERRA 115 kV PL-2:ALLi64:_SCHULTE SW STA-LAMMERS 115KV [3993] & P1- P6 N-1-4 L >0.9 >0.9 0.86 >0.9 0.9 >0.9 0.9 >0.9 N/A Continue to monitor future load forecast
2:A11:52:_SCHULTE SW STA-KASSON-MANTECA 115KV [7472]

VIERRA 115 kV P2-4:A11:8:_TESLA D 230KV - SECTION 1D & 2D P2 Bus Tie Breaker Fault L 0.97 0.97 0.94 1.01 1.02 0.89 1.01 0.98 N/A Continue to monitor future load forecast

Project: Vierra Looping in Project. Short term: Action Plan
VIERRA 115 kV ;ziav.;\ll.lleSSON 115KV BUS (FAILURE OF NON-REDUNDENT P5 Non-Redundant Relay L 0.73 0.96 0.88 0.99 1.02 0.87 0.99 0.97 N/A - Continue to monitor future load forecast for the long term
issue

VIERRA 115 kV PS-5a:A11:5:_TESLA 230KV BUS D (FAILURE OF NON-REDUNDENT RELAY) PS5 Non-Redundant Relay L 0.97 0.97 0.94 1.01 1.02 0.89 101 0.98 N/A Sensitivity only

VIERRA 115 kV P7-1:A11:28:_TESLA-SCHULTE SW STA #2 115KV [3970] & TESLA- P7 DCTL L 0.98 1.00 0.98 1.03 1.03 0.79 1.02 1.01 N/A Sensitivity only
SCHULTE SW STA #1 115KV [3982]
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2022-2023 ISO Reliability Assessment - Study Results

Study Area: PG&E Central Valley
High/Low Voltages “‘v California 1SO
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
" . . High/Low 2024 SP Heav N IR "
Substation Contingency (All and Worst P6; Categor Category Description i . i 3 Y i i Project & Potential Mitigation Solutions
gency ) oo gory Deserp Voltage | 2024 Summer Peak| 2027 Summer Peak| 2032 Summer Peak| 2024 Spring Ofi- | 2027 Spring Off- | g opye g i | 2024 Spring OP 2027 SP High CEC| 55 pe d o
Peak Peak Sensitivity Forecast
Gas Gen
W.SCRMNO 115 kv :é;;_:y:32:—BR'GHTN'W'SCRMNO LISKV (0] & P1-4:A4:13:_W.SCRMNO P6 N-1-4 L >0.9 >0.9 0.90 >0.9 0.9 >0.9 0.9 >0.9 N/A Continue to monitor future load forecast
WEMR SWS 60 kv P2-4:A5:2:_GOLDHILL 115KV - SECTION 1F & 1E P2 Bus Tie Breaker Fault L >0.9 1.01 0.88 >0.9 1.02 >0.9 >0.9 1.01 N/A Continue to monitor future load forecast
P1-2:A4:30:_RIO OSO-WOODLAND #1 115KV [3460] & P1-2:A5:35:_BELL- ) '
WEMR SWS 60 kv - - P6 1 L 0.9 >0.9 083 >0.9 0.9 >0.9 0.9 >0.9 N/A
PLACER 115KV [4395] MOAS OPENED ON PLACER_BELL PGE N1 / Continue to monitorfuure load forecast
Project: Vierra Looping in Project. Short term: Action Plan
P5-5a:A11:17:_KASSON 115KV BUS (FAILURE OF NON-REDUNDENT ’ "
WESTLEY 60 kV a - ( P5 Non-Redundant Relay L 0.57 0.91 0.53 0.96 0.99 0.79 0.96 0.92 N/A - Continue to monitor future load forecast for the long term
RELAY) issue
P1-2:A11:64:_SCHULTE SW STA-LAMMERS 115KV [3993] & P1- ) .
WESTLEY 60 kv - P6 1 L >0.9 0.9 079 0.9 >0.9 0.9 >0.9 0.9 N/A
2:A11:52: SCHULTE SW STA-KASSON-MANTECA 115KV [7472] N1 > > > > /i Continue to monitor future load forecast
P7-1:A11:28:_TESLA-SCHULTE SW STA #2 115KV [3970] & TESLA- "
WESTLEY 60 kv - P7 L 0.99 1.00 095 1.01 0.99 079 1.01 1.00 N/A
SCHULTE SW STA #1 115KV [3982] DeTL / Sensitvty only
P1-2:A5:16:_PALERMO-NICOLAUS 115KV [3210] MOAS OPENED ON ) '
WHEATLND 60 kV - P6 1 L 0.9 >0.9 0.59 >0.9 0.9 >0.9 0.9 >0.9 N/A
PALERMO_E.MRY J2 & P1-2:A5:27:_RIO OSO-NICOLAUS 115KV [3440] Nt / Continue to monitor fulure lsad forecast
WILKINS 60 kv P2-3:A4:60:_CORTINA 230KV - RING R1 & R4 P2 ND”’B"SF;:;‘Breake' L 0.9 095 0.86 >0.9 0.99 >0.9 0.9 0.96 0.88 Continue to monitor future load forecast
WILKINS 60 kV :'z:AA:Zl:—CORTWA 230/115KV'TB 6 & P1-3:A4:4: CORTINA230/115KV| ¢ N-1-4 L >0.9 >0.9 0.86 >0.9 0.9 >0.9 0.9 >0.9 N/A Continue to monitor future load forecast
WSTLNESW 60 kv P2-4:A11:23:_STAGG-D SECTION 1D & STAGG-E SECTION 1E 230KV 2] Bus Tie Breaker Fault L N/A N/A 042 N/A N/A N/A N/A N/A N/A Continue to monitor future load forecast
WSTLNESW 60 kV P5-5a:A11:3:_STAGG 230KV BUS (FAILURE OF NON-REDUNDENT RELAY) P5 Non-Redundant Relay L N/A N/A 0.47 N/A N/A N/A N/A N/A N/A Continue to monitor future load forecast
WSTLNESW 60 kV P5-5d:A11:1:_No BF Relay STAGG 230 KV CB252 P5 Non-Redundant Relay L N/A N/A 0.47 N/A N/A N/A N/A N/A N/A Continue to monitor future load forecast
WSTLNESW 60 kV Z;K:Cl[;:sl?fmm MILE ROAD-STAGG 230KV [5002] & STAGG-TESLA P7 DCTL L N/A N/A 0.38 N/A N/A N/A N/A N/A N/A Continue to monitor future load forecast
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2022-2023 ISO Reliability Assessment - Study Results

Study Area: PG&E Central Valley

. « Y 4 :
Voltage Deviation L\ N CGl |forn ia ISO

Post Cont. Voltage Deviation % (Baseline Scenarios) Post Cont. Voltage Deviation % (Sensitivity Scenarios)
Substation Contingency (All and Worst P6) Category | Category Description | 2024 Summer | 2027 Summer | 2032 Summer | 2024 Spring | 2027 Spring 2024 5P Heavy 2024 Spring OP | 2027 SP High CEC Project & Potential Mitigation Solutions
Renewable & Min 2035 ATE
Peak Peak Peak Off-Peak Off-Peak Sensitivity Forecast
Gas Gen

GUSTINE 60 kV P1-2:A12:19:_CROW CREEK SW STA-FRONTIER SOLAR PV 60KV [7859] Pl N-1 <8 11 10 <8 <8 <8 <8 11 15 Existing Procedure
NEWMAN 60 kV P1-2:A12:16:_SALADO-NEWMAN #2 60KV [7870] MOAS OPENED ON CRWS LDG_CRWS Pl N-1 <8 8 <8 <8 <8 <8 <8 8 N/A Existing Procedure
NEWMAN 60 kV P1-2:A12:19:_CROW CREEK SW STA-FRONTIER SOLAR PV 60KV [7859] Pl N-1 <8 9 9 <8 <8 <8 <8 9 12 Existing Procedure
MRYSVLLE 60 kV P1-2:A5:156:_E.MRYSVE-MRYSVLLE #1 60KV [0] Pl N-1 <8 <8 14.4 <8 <8 <8 <8 <8 16 Under Review
MARTELL 60kV P1-2:A11:75:_VALLEY SPRINGS-MARTELL #1 60KV [8240] P1 N-1 13 13 <8 <8 <8 <8 <8 13 N/A Existing Procedure

California ISO/IOP
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2022-2023 ISO Reliability Assessment - Study Results

Study Area:

Transient Stability

PG&E Central Valley

& Cdlifornia ISO

Contingency

Category

Category Description

Transient Stability Performance

Baseline Scenarios

Sensitivity Scenarios

2024 Spring Off-Peak

2027 Summer Peak

2032 Summer Peak 2032 Spring Off-Peak

2027 SP High CEC Forecast 2024 OP Sensitivity

Potential Mitigation Solutions

In accordance with TPL-001-4- Requirement R2.6, this area relies on the past studies from the 2019-20 Transmission Planning Process for transient stability studies:

|htt ://www.caiso.com/Documents/AppendixC-BoardApprovedt2019-2020TransmissionPlan.pdf

California I1SO/IOP

October 31, 2022
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2022-2023 ISO Reliability Assessment - Study Results

Study Area:

Single Contingency Load Drop

PG&E Central Valley

& California ISO

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)

2024 Summer
Peak

2027 Summer
Peak

2032 Summer
Peak

2024 Winter
Peak

2027 Winter
Peak

2032 Winter
Peak

2024 Spring
Off-Peak

2027 Spring
Off-Peak

2032 Spring
Off-Peak

2027 SP High
CEC Forecast

2024 SP
Heavy
Renewable &
Min Gas Gen

2024 OP
Sensitivity

2032 SP with
Additional
Transportation
Electrification

Potential Mitigation Solutions

No single contingency resulted in total load drop of more than 250 MW

California ISO/10P

October 31, 2022
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2022-2023 ISO Reliability Assessment - Study Results

Study Area:

PG&E Central Valley

Single Source Substation with more than 100 MW Load

{% California ISO

Substation

Load Served (MW)
2024 SP 2032 SP with
2024 Summer | 2027 Summer | 2032 Summer | 2024 Winter | 2027 Winter | 2032 Winter | 2024 Spring | 2027 Spring | 2032 Spring | 2027 SP High Heavy 2024 OP Additional
Peak Peak Peak Peak Peak Peak Off-Peak Off-Peak Off-Peak | CEC Forecast | Renewable & | Sensitivity | Transportation
Min Gas Gen Electrification

Potential Mitigation Solutions

No single source substation with more than 100 MW

California ISO/IOP

October 31, 2022
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2022-2023 1SO Reliability Assessment - Study Results

Study Area:
Thermal Overloads

PG&E Central Coast/Los Padres

Page 1

&> California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

California ISO/IOP

2024 SP
Overloaded Facility Contingency (All and Worst P6) Category | Category Description 2024 2027 2032 ?024 ?027 2_024 2927 2932 Heavy 2024 OP 2_027 sP Project & Potential Mitigation Solutions
Summer | Summer | Summer |Spring Off-|Spring Off-| Winter Winter Winter | Renewable Sensitivity High CEC | 2035ATE
Peak Peak Peak Peak Peak Peak Peak Peak | & Min Gas Forecast
Gen
ffpfgﬁf ENY%L L1E Y1 15 35646 Zgﬁi@gﬂ,@“ﬁfﬁﬁ?m 230-115KV BATT(FAILURE OF P55 N;';:f:;‘;::lst <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 NConv |Continue to monitor
35922 MOSSLNSW 115 35927
DOLANJ! 115 1 1 P7-1:A19:6:_Moss Landing - Crazy Horse #1 and #2 115 kV Lines P7 DCTL <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 126 Continue to monitor
35922 MOSSLNSW 115 35928
DOLANJ2 115 1 1 P7-1:A19:6:_Moss Landing - Crazy Horse #1 and #2 115 kV Lines P7 DCTL <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 118 Continue to monitor
36025 SALINAS2  60.0 36027
SALINAST  60.0 1 1 P1-3:A19:21: SALINAS 115/60KV TB 3 P1 N-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 133 Continue to monitor
36025 SALINAS2  60.0 36027
SALINAST  60.0 1 1 P2-2:A19:7: SALINAS 115KV SECTION 2D P2 Bus/Breaker <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 133 Continue to monitor
g?ji:ék IN/Z?)ZO 16(1)'0 o0 Sﬁ%ﬁﬁggﬁﬁﬂgﬁf ;:;?_l:\\\/()BAAH BUS#1 OR#2 (FAILURE pss Nb"a':;:f:;‘l:];;;t <100 <100 <100 | <100 | <100 | <100 | <100 | <100 <100 <100 <100 NConv | Continue to monitor
g?ji:ék IN/Z?)ZO 16(1)'0 o0 Zgﬁi@gﬂ,@“@%ﬁ%ﬁ?m 230-115KV BATT(FAILURE OF pss Nb"a':;:f:;‘l:];;;t <100 <100 <100 | <100 | <100 | <100 | <100 | <100 <100 <100 <100 NConv | Continue to monitor
AECCEORTP-ZACA 115 kV P2-4:A20:5:_MESA_PGE 115KV - SECTION 2D & 1D P2 Bus/Breaker Diverge Diverge Diverge | Diverge 36 Diverge | Diverge | Diverge 0 Diverge Diverge NA Existing UVLS
AECCEORTP-ZACA 115 kV :ZI;’SNADZEOJTE'ZIE?;\ 230-115KV BATT(FAILURE OF NON- PS5 Nboar;:fdrn;:lnt Diverge | Diverge | Diverge | Diverge 36 Diverge | Diverge | Diverge 0 Diverge | Diverge NA Install redundant battery supply
Yy supply

AECCEORTP-ZACA 115 kV zlAioAig2&Eg:§g§j;?’:;:;:f?;4é;ikv (01 & P1- P6 N-1-1 11 30 121 27 21 21 12 20 38 30 31 NA Continue to monitor
AECCEORTP-ZACA 115 kV P7-1:A20:6:_Mesa-Divide #1 and #2 115 kV Lines P7 DCTL 64 48 58 144 35 87 49 57 22 120 48 NA Generation redispatch
Atascadero-Cayucos 70 kV Line P2-4:A20:3:_MORROBAY 230KV - SECTION 1D & 1E P2 Bus/Breaker <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 104 [continue to monitor
Atascadero-Cayucos 70 kV Line EESSNADZEONGT_R'\EAL?-\":?O BAY 230KV BUS (FAILURE OF NON- P5 Non-l;eelli:ndent Diverge | Diverge | Diverge | Diverge 70 Diverge | Diverge | Diverge 80 Diverge Diverge NConv [Install redundant relay

Y
Atascadero-Cayucos 70 kV Line :lf)ich/:E?Jil[;EMN?'R:A?r:)AY SW 230-115KV BATT(FAILURE OF P5 N;r;::i::;i;r;t Diverge Diverge Diverge Diverge 62 Diverge | Diverge | Diverge 73 Diverge Diverge NConv Install redundant battery supply
;’:\.tna:cadero-San Luis Obispo 70 kv EESSNADZEONGT_R'\EAL?-\":?O BAY 230KV BUS (FAILURE OF NON- P5 Non-l;eelli:ndent Diverge | Diverge | Diverge | Diverge 53 Diverge | Diverge | Diverge 63 Diverge Diverge NConv [Install redundant relay
i Y
Gt:escadero-San L@ 7018 :lf)ich/:E?Jil[;EMN?'R:A?r:)AY SW 230-115KV BATT(FAILURE OF P5 Nbc;:;:re‘;i::;i;r;t Diverge | Diverge | Diverge | Diverge a7 Diverge | Diverge | Diverge 62 Diverge Diverge NConv [Install redundant battery supply

P5-5A:A20:6:_MORRO BAY 230KV BUS (FAILURE OF NON- Non-Redundent
Baywood-San Luis Obispo 70 kV Line |REDUNDENT RELAY) P55 battery supply <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 NConv  [Continue to monitor
P5-5C:A20:3:_MORRO BAY SW 230-115KV BATT(FAILURE OF -

S s |y ( oot Nb"a:t:reyd:::;’;t <100 | <100 | <100 | <100 | <100 | <100 | <100 | <100 | <100 | <100 | <100 | NConv |continuetomonitor
CABRILLO-SW149CBOSNYZ 115 kV ;1A§[)A§g2:/|E2?::;§S;?TI:K’\‘;T;4;;?KV (01 & P1- P6 N-1-1 16 55 168 33 31 24 26 37 36 35 56 NA Continue to monitor
fian”:"der Sw. Sta-Mesa 115KV | o) 1.20:4; MORROBAY 230KV - SECTION 1E & 2E P2 Bus/Breaker 120 | Diverge | Diverge | 161 85 99 115 | Diverge 66 138 160 0 Existing UVLS
f;”:"de' S, SNl 15 1 gii;y&;ﬁx;i::ii&;BMH BUS #1 OR #2 (FAILURE PS5 NO”'ZZT:;dem 96 0 0 137 78 86 94 69 57 121 127 0 Install redundant relay
Ee:\ll:nder S Sl LB EESSNADZEONGT_R'\EAL?-\":?O BAY 230KV BUS (FAILURE OF NON- P5 Non-l;eelli:ndent Diverge | Diverge | Diverge | Diverge 0 Diverge | Diverge | Diverge 80 Diverge Diverge NConv [Install redundant relay

Y
f;”:nder S, SNl 15 1 :lf)ich/:E?Jil[;EMN?'R:A?r:)AY SW 230-115KV BATT(FAILURE OF P5 Nbc;:;:re‘;i::;i;r;t Diverge | Diverge | Diverge | Diverge 0 Diverge | Diverge | Diverge 80 Diverge Diverge NConv [Install redundant battery supply
f;”:"de' SeSefii :zﬁfﬁ&'ﬁg“;&miiﬁ 2;3%':(‘(/[;‘5622(2]& PL- P6 N-1-1 12 136 | Diverge | 142 80 93 105 | Diverge | 61 132 140 NA  [Existing UVLS
fallender Sw. Sta-Mesa 115 kV E.7-1:A20:16:7Morr0 Bay-Mesa and Morro Bay-Diablo 230 kV b7 DeTL 112 143 Blivaize 154 83 97 107 Blvare 66 139 146 o Existing UVLS
ine ines
I(-lie:‘lleender Sw. Sta-Mesa 115 kV Z—:;AZO:N:_Morro Bay-Mesa and Diablo-Mesa 230 kV b7 DETL 106 136 B 148 20 93 108 Bl 61 132 140 o Existing UVLS

I
Coalinga #1-San Miguel 70 kV Line |P1-2:A20:35:_PASO ROBLES-TEMPLETON 70KV [9400] P1 N-1 193 24 58 207 25 145 2 3 183 204 24 NA Project: Estrella substation project
Coalinga #1-San Miguel 70 kV Line ;1/-\;;-\12!22E_STT?SI?LL:TC?A’:FIC_:‘:TTSESSSZSSgo[:\sj?Eg} &P1- P6 N-1-1 N/A 74 113 N/A 50 N/A 17 20 N/A N/A 68 NA Review PasoRobles UVLS
Crazy Horse-Moss Landing #1 115 |P1-2:A19:22:_SALINAS-MOSSLNSW-DOLAN RD 115KV [0] & . .
P6 -1- 51 89 103 46 38 36 44 56 50 46 90 NA

KV Line P1-2:A19:23: MOSS LANDING-SALINAS #2 115KV [2890] N-1-1 Continue to monitor
E\’Ia;‘:]:°rse"‘"°ss Landing #1115 | 1 A19:4: Moss Landing - Salinas #1 and #2 115 kV Lines p7 bCTL 51 89 103 46 38 36 44 56 50 46 %0 118 |Continue to monitor

October 31, 2022
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2022-2023 1SO Reliability Assessment - Study Results

Study Area:
Thermal Overloads

PG&E Central Coast/Los Padres

Page 2

&> California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

California ISO/IOP

2024 SP
Overloaded Facility Contingency (All and Worst P6) Category | Category Description 2024 2027 2032 ?024 ?027 2_024 2927 2932 Heavy 2024 OP 2_027 sP Project & Potential Mitigation Solutions
Summer | Summer | Summer |Spring Off-|Spring Off-| Winter Winter Winter | Renewable Sensitivity High CEC | 2035ATE
Peak Peak Peak Peak Peak Peak Peak Peak | & Min Gas Forecast
Gen
Crazy Horse-Moss Landing #2 115 |P1-2:A19:22:_SALINAS-MOSSLNSW-DOLAN RD 115KV [0] & 6 N-1-1 53 91 107 49 20 38 47 58 52 49 93 NA Continue to monitor
kV Line P1-2:A19:23:_MOSS LANDING-SALINAS #2 115KV [2890]
E\'/aﬁ:me""m“ Landing #2115 |, 1 A15.4: Moss Landing - Salinas #1 and #2 115 kV Lines p7 DCTL 53 91 107 49 40 38 47 58 52 49 93 122 [Continue to monitor
P2-1:A19:20:_MOSS LANDING-SALINAS #1 115KV [2880] ) )
Crazy Horse-Natividad #1 115 KV Line |(MOSSLNSW-DOLAN J1) P2 Bus/Breaker <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 102 Continue to monitor
Clrazy Horse-Natividad #1 115 kV  |P5-5C:A19:1:_MOSS LANDING 230-115KV BATT(FAILURE OF P5 Non-Redundent o Biveze || e 0 36 0 Biverze || Bae o 0 Blivee NConv  |Install redundant battery supply
Line NON-REDUNDENT BATT) battery supply
Crazy Horse-Natividad #1 115 kV |P1-2:A19:22:_SALINAS-MOSSLNSW-DOLAN RD 115KV [0] & .
= P6 -1- 106 176 203 96 67 64 78 99 99 96 179 NA
Line P1-2:A19:23: MOSS LANDING-SALINAS #2 115KV [2890] N-1-1 Previously proposed RAS
fl’:ezy Horse-Natividad #1 115KV | o7 1. \16.4: Moss Landing - Salinas #1 and #2 115 kV Lines P7 DeTL 106 176 203 9% 67 64 78 9% 9 9% 179 231 |Previously proposed RAS
frazy Horse-Natividad #1 115 kV E.7-1:A19:6:7M055 Landing - Crazy Horse #1 and #2 115 kV b7 DeTL 7 126 139 68 63 23 53 62 67 68 128 112 Previously proposed RAS
ine ines
P2-1:A19:20:_MOSS LANDING-SALINAS #1 115KV [2880] ) )
Crazy Horse-Soledad 115 kV Line (MOSSLNSW-DOLAN J1) P2 Bus/Breaker <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 102 Continue to monitor
P5-5C:A19:1:_MOSS LANDING 230-115KV BATT(FAILURE OF Non-Redundent . . R Q R
- i Ny P5 0 Diverge | Diverge 0 36 0 Diverge | Diverge 0 0 Diverge NCon
Crazy Horse-Soledad 115 kV Line NON-REDUNDENT BATT) battery supply iverg iverg iverg iverg iverg v |Install redundant battery supply
. P1-2:A19:22:_SALINAS-MOSSLNSW-DOLAN RD 115KV [0] & .
@ H: -Soledad 115 kV Li - P6 N-1-1 106 176 203 96 67 64 78 99 99 96 179 NA Pi | d RAS
fazynorse->olecd "€ 1p1.2:A19:23;_MOSS LANDING-SALINAS #2 115KV [2890] reviously propose
Crazy Horse-Soledad 115 kV Line |P7-1:A19:4:_Moss Landing - Salinas #1 and #2 115 kV Lines P7 DCTL 106 176 203 96 67 64 78 99 99 96 179 231 Previously proposed RAS
Crazy Horse-Soledad 115 kV Line f;':flg:s’—"""ss Landing - Crazy Horse #1 and #2 115 kv p7 pCTL 72 126 139 68 63 43 53 62 67 68 128 112 |Previously proposed RAS
Divide-Cabrillo 115 kV Line No, 1 |- 2:A20:24:_MESA_PGE-SNTA MRA 115KV [0] & P1- P6 N-1-1 24 61 174 40 38 29 31 a2 43 42 62 NA  |Existing UVLS
2:A20:23:_MESA-SISQUOC 115KV [2460]
P5-5A:A20:6:_MORRO BAY 230KV BUS (FAILURE OF NON- Non-Redundent ) )
ESTRELLA-PSA RBLS 70 kv REDUNDENT RELAY) P55 battery supply <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 NConv  |Continue to monitor
P5-5C:A20:3:_MORRO BAY SW 230-115KV BATT(FAILURE OF Non-Redundent ) )
ESTRELLA-PSA RBLS 70 kV NON-REDUNDENT BATT) P55 battery supply <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 NConv  |Continue to monitor
P1-2:A20:2:_TEMPLETON-GATES 230KV [5934] & P1- .
ESTRELLA-PSA RBLS 70 kV - P6 N-1-1 N/A 110 61 N/A 33 N/A 45 55 N/A N/A 111 NA Review PasoRobles UVLS
2:A20:3: MORRO BAY-TEMPLETON 230KV [5933] / / / / / view
P7-1:A20:12:_Morro Bay-CalFlats SS and Templeton-Gates 230 kV . .
ESTRELLA-PSA RBLS 70 kV Lines P7 DCTL <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 110 Continue to monitor
Green Valley 115/60 Transformer |P5-5A:A19:1:_SALINAS 115KV BAAH BUS #1 OR #2 (FAILURE 5 Non-Redundent 222 Biverze || v 217 242 215 222 220 224 216 Blvarze NConv |install redundant relay
#1 OF NON-REDUNDENT RELAY) Relay
P5-5C:A19:1:_MOSS LANDING 230-115KV BATT(FAILURE OF Non-Redundent ) )
Green Valley 115/60 Transformer #1 |NON-REDUNDENT BATT) P55 battery supply <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 NConv  |Continue to monitor
Green Valley 115/60 Transformer #1 |P7-1:A19:4:_Moss Landing - Salinas #1 and #2 115 KV Lines P7 pert <1000 | <100 | <100 <100 | <100 | <100 | <100 | <100 | <100 | <100 | <100 107 | Continue to monitor
Green Valley 115/60 Transformer |P5-5C:A19:1:_MOSS LANDING 230-115KV BATT(FAILURE OF 5 Non-Redundent ° B || e o Bl o B || e o o Bl NA Install redundant battery supply
#2 NON-REDUNDENT BATT) battery supply
Green VaIIey-M.organ Hill 115 kV |P5-5C:A19:1:_MOSS LANDING 230-115KV BATT(FAILURE OF 5 Non-Redundent N/A Bivarze || v N/A Blvare N/A Bivarse || B N/A N/A Blvarae NA Install redundant battery supply
Line NON-REDUNDENT BATT) battery supply
Green Valley-Watsonville 60 kv | > >A/AL9:1_SALINAS 115KV BAAH BUS #1 OR #2 (FAILURE PS Non-Redundent 169 | Diverge | Diverge | 164 180 126 130 131 168 163 Diverge | NConv [Install redundant relay
OF NON-REDUNDENT RELAY) Relay
Green Valley-Watsonville 60 kV PS-5C:A19:1:_MOSS LANDING 230-115KV BATT(FAILURE OF P5 Non-Redundent 0 Diverge Diverge 0 Diverge 0 Diverge | Diverge 0 0 Diverge NConv [Install redundant battery supply
NON-REDUNDENT BATT) battery supply
Green Valley-Watsonville 60 kV f;—elszAw:l:_Moss Landing - Green Valley #1 and #2 115 kv P7 DCTL 140 9 34 143 30 100 32 26 97 143 13 NA Project: Morgan Hill area reinforcement
King City-Coburn #2 60 kV Line [P1-2:A19:50:_COBURN-KING CTY 60KV [0] P1 N-1 82 102 89 53 94 35 41 50 71 53 103 NA Coburn 60kv bus reliability improvement
Lagunitas 60 kV Tap Base Case PO Normal 56 87 109 50 23 31 35 44 45 50 88 124 Continue to monitor
Lagunitas 60 kV Tap PS-5A:AL9:1:_SALINAS 115KV BAAH BUS #1 OR #2 (FAILURE PS Non-Redundent 214 | Diverge | Diverge | 228 235 173 183 169 217 227 Diverge NConv [Install redundant relay
OF NON-REDUNDENT RELAY) Relay
Lagunitas 60 kV Tap PS-5C:A19:1:_MOSS LANDING 230-115KV BATT(FAILURE OF P5 Non-Redundent 0 Diverge | Diverge 0 Diverge 0 Diverge | Diverge 0 0 Diverge NConv [Install redundant battery supply
NON-REDUNDENT BATT) battery supply
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Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

2024 SP
Overloaded Facility Contingency (All and Worst P6) Category | Category Description 2024 2027 2032 ?024 ?027 2_024 2927 2932 Heavy 2024 OP 2_027 sP Project & Potential Mitigation Solutions
Summer | Summer | Summer |Spring Off-|Spring Off-| Winter Winter Winter | Renewable Sensitivity High CEC | 2035ATE
Peak Peak Peak Peak Peak Peak Peak Peak & Min Gas Forecast
Gen
§ P1-2:A19:22:_SALINAS-MOSSLNSW-DOLAN RD 115KV [0] & ) _
L tas 60 kV T. = P6 N-1-1 56 87 104 50 23 31 35 48 45 50 88 NA Continue t t
SEUNEES ap P1-2:A19:23:_MOSS LANDING-SALINAS #2 115KV [2890] ontinue to monitor
Lagunitas 60 kV Tap [’;’:Aw:l?m’“ Landing - Green Valley #1 and #2 115 kv p7 DCTL 267 91 78 255 84 190 84 71 198 253 99 NA  |Project: Morgan Hill area reinforcement
Lagunitas 60 kV Tap P7-1:A19:4:_Moss Landing - Salinas #1 and #2 115 kV Lines P7 DCTL 50 78 104 45 20 29 32 45 40 45 78 122 Continue to monitor
P7-1:A19:7:_Crazy Horse - San Benito & Crazy Horse - Hollister 115 . .
Lagunitas 60 kV Tap KV Lines P7 DCTL <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 108 Continue to monitor
Mesa-Santa Maria 115 kV Line P1-2:A20:23:_MESA-SISQUOC 115KV [2460] P1 N-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 107 Continue to monitor
Mesa-Santa Maria 115 kV Line P1-3:A20:5:_MORROBAY 230/115KV TB 6 P1 N-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 108 Continue to monitor
P2-1:A20:15:_MESA-SISQUOC 115KV [2460] (MESA_PGE- i i
Mesa-Santa Maria 115 kV Line S.M.ASSO) P2 Bus/Breaker <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 107 Continue to monitor
P2-1:A20:17:_MESA-SISQUOC 115KV [2460] (S.M.ASSO- . R
Mesa-Santa Maria 115 kV Line SISQUOC) P2 Bus/Breaker <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 107 Continue to monitor
Mesa-Santa Maria 115 kV Line P2-2:A20:10:_MESA_PGE 115KV SECTION 2D P2 Bus/Breaker <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 109 Continue to monitor
P2-3:A20:11:_MORRO BY - 1D 115KV & MORRO BAY-SAN LUIS . X
Mesa-Santa Maria 115 kV Line OBISPO #1 LINE P2 Bus/Breaker <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 104 Continue to monitor
Mesa-Santa Maria 115 kV Line P2-3:A20:15:._ MESA_PGE - 2D 115KV & MESA-SISQUOG LINE P2 Bus/Breaker <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 110 Continue to monitor
Mesa-Santa Maria 115 kv Line |- 2A20:23:_MESA-SISQUOC 115KV [2460] & P1- P6 N1 70 100 124 7 64 62 67 87 64 75 101 NA |continue to monitor
3:A20:5:_MORROBAY 230/115KV TB 6
Mesa-Santa Maria 115 kV Line E\Z'Lli:\ezsozg:f'v'esa‘s'sq”"c and Callender Sw Sta-Mesa 115 P7 DCTL 72 80 102 57 56 a8 52 72 53 59 83 113 |continue to monitor
) ) P7-1':A20:8:_Mesa-Santa Maria & San Luis Obispo-Santa Maria 115 P7 DCTL <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 111 Continue to monitor
Mesa-Sisquoc 115 kV Line kV Lines
x:rg" Bay 230/115 Transformer | 4 120.4: MORROBAY 230KV - SECTION 1F & 2E P2 Bus/Breaker 114 | Diverge | Diverge | 117 61 78 87 | Diverge | 68 120 138 72 |Existing UVLS / Project: Mesa BESS
":‘A:rgo Bay 230/115 Transformer | ) 10,5, MESA_PGE 115KV - SECTION 2D & 1D P2 Bus/Breaker Diverge | Diverge | Diverge | Diverge | 79 Diverge | Diverge | Diverge 67 Diverge | Diverge 73 |Existing UVLS / Project: Mesa BESS
Morro Bay 230/115 Transformer |P5-5A:A20:1:_MESA 230 KV BAAH BUS #1 OR #2 (FAILURE 5 Non-Redundent 113 121 67 124 77 79 29 77 70 119 139 7 Install redundant relay
No. 6 OF NON-REDUNDENT RELAY) Relay
RliRlEa RS e SN eSS P>-5C: A20:7:_MESA 230-115KV BATT(FAILURE OF NON- P5 Non-Redundent Diverge | Diverge | Diverge | Diverge 79 Diverge | Diverge | Diverge 67 Diverge Diverge 73 Install redundant battery supply
No. 6 REDUNDENT BATT) battery supply
Morro Bay 230/115 Transformer |P1-2:A20:15:_DIABLO-MESA 230KV [4620] & P1- . . - .
- P6 N-1-1 57 142 Diverge 127 77 83 93 Diverge 73 123 145 NA Existing UVLS / Project: Mesa BESS
No.6 2:A20:7: MORRO BAY-MESA 230KV [5290] H e isting UVLS / Project: Mesa
":‘Amg’ Bay2s0/iiliansiolner [’_7'“\20:16?'\/"’"0 Bay-Mesa and Morro Bay-Diablo 230 kV| o, DCTL 121 143 | Diverge | 129 79 84 95 Diverge 75 126 146 72 Existing UVLS / Project: Mesa BESS
0. ines
x:’g" By 22D e Z’:;AZO:”’—M"”" Bay-Mesa and Diablo-Mesa 230 kv p7 DCTL 118 142 | Diverge | 127 77 83 93 Diverge 73 123 146 72 |Existing UVLS / Project: Mesa BESS
. I
Morro Bay-Mesa 230 k Line P2-4:A20:3: MORROBAY 230KV - SECTION 1D & 1E P2 Bus/Breaker <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 106 Continue to monitor
. P1-2:A20:15:_DIABLO-MESA 230KV [4620] & P1- . -
Morro Bay-SLO 115 kV Line No. 1 - P6 N-1-1 33 87 Diverge 78 48 50 57 27 45 77 89 NA Existing UVLS
orro Bay 1€ N0 12:420:7: MORRO BAY-MESA 230KV [5290] H xisting
Morro Bay-SLO 115 kV Line No. 2 | 1-2A20:15:_DIABLO-MESA 230KV [4620] & P1- P6 N-1-1 34 88 Diverge 79 48 65 74 36 a4 78 90 NA  |Existing UVLS
2:A20:7:_MORRO BAY-MESA 230KV [5290]
Moss Landing-Del Monte #2 115kV  |P2-1:A19:19:_MOSS LANDING-DEL MONTE #1 115KV [2830] . X
Line (MOSSLNSW-CSTRVLJ1) P2 Bus/Breaker <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 106 Continue to monitor
P1-2:A19:18:_MOSS LANDING-CRAZY HORSE CANYON #1
Moss Landing-Salinas #1 115kV 115KV [2930] MOAS OPENED ON PRNDL J1_PRUNEDLE & P1- Pe N1 52 89 103 47 39 37 % 56 51 48 o1 NA Continue to monitor
Line 2:A19:19:_MOSS LANDING-CRAZY HORSE CANYON #2 115KV
[2983]
:-AOSS Landing-Salinas #1 115 kV E.7-1:A19:6:7M055 Landing - Crazy Horse #1 and #2 115 kV b7 DeTL 52 89 103 48 39 37 26 56 51 48 91 17 Continue to monitor
ine ines
P1-2:A19:18:_MOSS LANDING-CRAZY HORSE CANYON #1
Moss Landing-Salinas #2 115 kV | 115KV [2930] MOAS OPENED ON PRNDL J1_PRUNEDLE & P1- Pe N1 52 90 103 48 40 38 % 57 51 48 92 NA Continue to monitor

Line

California ISO/IOP

2:A19:19:_MOSS LANDING-CRAZY HORSE CANYON #2 115KV
[2983]

October 31, 2022




2022-2023 1SO Reliability Assessment - Study Results

Study Area:
Thermal Overloads

PG&E Central Coast/Los Padres

Page 4
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Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

2024 SP
Overloaded Facility Contingency (All and Worst P6) Category | Category Description 2024 2027 2032 ?024 ?027 2_024 2927 2932 Heavy 2024 OP 2_027 sP Project & Potential Mitigation Solutions
Summer | Summer | Summer |Spring Off-|Spring Off-| Winter Winter Winter | Renewable Sensitivity High CEC | 2035ATE
Peak Peak Peak Peak Peak Peak Peak Peak | & Min Gas Forecast
Gen
m:)ess Landing-Salinas #2 115 kV Z—:;Al&ﬁ:_Moss Landing - Crazy Horse #1 and #2 115 kV 7 DeTL 52 90 103 48 40 38 46 57 51 48 9 118 Continue to monitor
I
P1-2:A19:18:_MOSS LANDING-CRAZY HORSE CANYON #1
MOSSLNSW-DOLAN J1 115 kV 115KV [2930] MOAS OPENED ON PRNDL J1_PRUNEDLE & P1- P6 N-1-1 59 9% 111 53 43 43 52 64 56 53 98 NA Continue to monitor
2:A19:19:_MOSS LANDING-CRAZY HORSE CANYON #2 115KV
[2983]
MOSSLNSW-DOLAN 11 115 kv f;':;“g:s’—"""ss tanding - Crazy Horse #1 and #2 115 kv P7 bt 59 96 111 53 a3 a3 52 64 56 53 98 NA |continue to monitor
P1-2:A19:18:_MOSS LANDING-CRAZY HORSE CANYON #1
MOSSLNSW-DOLAN J2 115 kV 115KV [2930] MOAS OPENED ON PRNDL J1_PRUNEDLE & P1- P6 N-1-1 60 96 110 54 43 44 53 65 56 54 98 NA Continue to monitor
2:A19:22:_SALINAS-MOSSLNSW-DOLAN RD 115KV [0]
MOSSLNSW-DOLAN J2 115 kv f;':;“g:s’—"""ss Landing - Crazy Horse #1 and #2 115 kv p7 bCTL 52 90 103 48 40 39 47 58 51 48 91 NA |Continue to monitor
MOSSLNSW-MOSSLNSW 230\115 |P1-3:A19:7:_MOSSLNSW 230/115KV TB 1 & P1- 6 N-1-1 65 9 101 54 5 52 58 82 5 54 o5 NA Continue to monitor
kv 3:A19:8:_MOSSLNSW 230/115KV TB 2
3:‘?""{3"9”"” SW.Sta LIS KV b 4:A20:4: MORROBAY 230KV - SECTION 1E & 2E P2 Bus/Breaker 121 | Diverge | Diverge | 159 81 97 113 | Diverge 64 136 160 3 Existing UVLS
C?ceano»CaIIender Sw. Sta 115 kV |P5-5A:A20:1:_MESA 230 KV BAAH BUS #1 OR #2 (FAILURE 5 Non-Redundent 95 2 2 135 75 24 92 68 56 119 126 NA Install redundant relay
Line OF NON-REDUNDENT RELAY) Relay
chano-CaIIender EEE L )| P5-54:A20:6: MORRO BAY 230KV BUS (FAILURE OF NON- P5 Non-Redundent Diverge | Diverge | Diverge | Diverge 3 Diverge | Diverge | Diverge 79 Diverge | Diverge NConv |Install redundant relay
Line REDUNDENT RELAY) Relay
9ceano»Callender B LK | P5-5C:A20:3:_MORRO BAY SW 230-115KV BATT(FAILURE OF P5 Non-Redundent Diverge | Diverge | Diverge | Diverge 3 Diverge | Diverge | Diverge 78 Diverge Diverge NConv [Install redundant battery supply
Line NON-REDUNDENT BATT) battery supply
9ceano-CaIIender Sw. Sta 115 kV |P1-2:A20:15:_DIABLO-MESA 230KV [4620] & P1- 6 N-i-1 14 135 B 141 76 % 102 Bl 60 131 139 NA Existing UVLS
Line 2:A20:7:_MORRO BAY-MESA 230KV [5290]
Sceano»CaIIender Sw. Sta 115 kV E.7-1:A20:16:7Morr0 Bay-Mesa and Morro Bay-Diablo 230 kV b7 DeTL 114 143 Blivaize 153 79 9 105 Blvare 63 137 146 3 Existing UVLS
ine ines
3:‘zano-CaIIender Sw. Sta 115 kV Z—:;AZO:N:_Morro Bay-Mesa and Diablo-Mesa 230 kV b7 DETL 105 135 B 146 76 % 101 Bl 60 131 140 3 Existing UVLS
I
P7-1:A20:8:_Mesa-Santa Maria & San Luis Obispo-Santa Maria 115 ) .
S.M.ASSO-Sisquoc 115 kV Line KV Lines P7 DCTL <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 111 Continue to monitor
Salinas 115/60 kV Bank #2 P1-3:A19:21:_SALINAS 115/60KV TB 3 P1 N-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 104 Continue to monitor
Salinas 115/60 kV Bank #2 P2-2:A19:7:_SALINAS 115KV SECTION 2D P2 Bus/Breaker <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 104 [Continue to monitor
Salinas-Firestone #1 60 kV Line  |Base Case PO Normal 66 114 120 64 64 44 47 54 87 63 114 128 |Review project: Salinas-Firestone #1 and #2
reconductor
. . . Review project: Salinas- Firestone #1 and #2
Salinas-Firestone #1 60 kV Line P1-2:A19:38:_SALINAS-FIRESTONE #2 60KV [7910] P1 N-1 108 97 104 114 57 90 45 52 149 114 97 174 reconductor
. . . Review project: Salinas- Firestone #1 and #2
Salinas-Firestone #1 60 kV Line P2-3:A19:25:_MOSSLNSW 115KV - MIDDLE BREAKER BAY 3 P2 Bus/Breaker 58 102 120 56 56 42 44 50 76 56 103 NA reconductor
P1-2:A19:18:_MOSS LANDING-CRAZY HORSE CANYON #1
Salinas-Firestone #1 60 kV Line 115KV [2930] MOAS OPENED ON PRNDL J1_PRUNEDLE & P1- 6 N-1-1 66 115 121 64 64 44 47 54 87 63 103 NA Review project: Salinas- Firestone #1 and #2
2:A19:19:_MOSS LANDING-CRAZY HORSE CANYON #2 115KV reconductor
[2983]
P1-2:A19:16:_CRAZY HORSE CANYON-SALINAS-SOLEDAD #2 Review project: Salinas- Firestone #1 and #2
Salinas-Firestone #1 60 kV Line 115KV [2910] & P1-2:A19:22:_SALINAS-MOSSLNSW-DOLAN P6 N-1-1 59 96 114 57 59 40 43 50 80 57 97 NA recondul::tojr )
RD 115KV [0]
Salinas-Firestone #1 60 kV Line  |P7-1:A19:4:_Moss Landing - Salinas #1 and #2 115 kV Lines P7 peTL 58 102 114 56 56 PP 44 51 78 56 103 124 f:c";‘(’;’upc;‘;’rec“ Salinas- Firestone #1 and #2
salinas-Firestone #1 60 kV Line P.7-1:A19:6:7M055 Landing - Crazy Horse #1 and #2 115 kV b7 DeTL 58 102 120 56 56 o m 51 76 56 103 NA Review project: Salinas- Firestone #1 and #2
Lines reconductor
P7-1:A19:7:_Crazy Horse - San Benito & Crazy Horse - Hollister 115 . X
Salinas-Firestone #1 60 KV Line KV Lines P7 DCTL <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 111 Continue to monitor
P7-1:A19:7:_Crazy Horse - San Benito & Crazy Horse - Hollister 115 . X
Salinas-Firestone #1160 kV. Line KV Lines P7 DCTL <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 105 Continue to monitor
. . . Review project: Salinas- Firestone #1 and #2
Salinas-Firestone #2 60 kV Line |P1-2:A19:37:_SALINAS1-FIRESTNE 60KV [0] Pl N-1 109 98 107 115 56 90 45 52 151 115 98 175 reconductor
Salinas-Firestone #2 60 kV Line P1-2:A19:45:_SALINAS-FIRESTONE #2 60KV [7910] (2) P1 N-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 115 Continue to monitor
Salinas-Firestone #2 60 kV Line P1-2:A19:38:_SALINAS-FIRESTONE #2 60KV [7910] P1 N-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 108 Continue to monitor
Salinas-Firestone #2 60 kV Line P1-2:A19:45:_SALINAS-FIRESTONE #2 60KV [7910] (2) P1 N-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 109 Continue to monitor

California ISO/IOP

October 31, 2022

Page 4 of 15



2022-2023 1SO Reliability Assessment - Study Results

Study Area:
Thermal Overloads

PG&E Central Coast/Los Padres

Page 5

&> California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

California ISO/IOP

October 31, 2022

2024 SP
Overloaded Facility Contingency (All and Worst P6) Category | Category Description 2024 2027 2032 ?024 ?027 2_024 2927 2932 Heavy 2024 OP 2_027 sP Project & Potential Mitigation Solutions
Summer | Summer | Summer |Spring Off-|Spring Off-| Winter Winter Winter | Renewable Sensitivity High CEC | 2035ATE
Peak Peak Peak Peak Peak Peak Peak Peak | & Min Gas Forecast
Gen
Salinas-Firestone #2 60 kV Line P1-2:A19:45:_SALINAS-FIRESTONE #2 60KV [7910] (2) P1 N-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 109 Continue to monitor
Salinas-Firestone #2 60 kV Line P1-2:A19:38:_SALINAS-FIRESTONE #2 60KV [7910] P1 N-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 108 Continue to monitor
San Luis Obispo 115/70 kV Trans No. |P5-5A:A20:6:_MORRO BAY 230KV BUS (FAILURE OF NON- Non-Redundent <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 NConv | Continue to monitor
3 REDUNDENT RELAY) P5-5 battery supply
f,an"eL“'S Obispo-Oceano 115V 5, 4 2>0:4. MORROBAY 230KV - SECTION 1E & 2E P2 Bus/Breaker 116 | Diverge | Diverge | 142 83 91 109 | Diverge 58 125 154 48 |Existing UVLS
|
S.an Luis Obispo-Oceano 115 kV P5-5A:A20:1:_MESA 230 KV BAAH BUS #1 OR #2 (FAILURE 5 Non-Redundent 101 P o 127 78 83 95 76 52 114 130 48 Install redundant relay
Line OF NON-REDUNDENT RELAY) Relay
Slan R e Rk | P5-5A:A20:6:_MORRO BAY 230KV BUS (FAILURE OF NON- P5 Non-Redundent Diverge | Diverge | Diverge | Diverge 30 Diverge | Diverge | Diverge 70 Diverge | Diverge NConv |Install redundant relay
Line REDUNDENT RELAY) Relay
S.an s @ Ol 15 (&Y P5-5C:A20:3:_MORRO BAY SW 230-115KV BATT(FAILURE OF P5 Non-Redundent Diverge | Diverge | Diverge | Diverge 31 Diverge | Diverge | Diverge 69 Diverge Diverge NConv [Install redundant battery supply
Line NON-REDUNDENT BATT) battery supply
Slan Luis Obispo-Oceano 115 kV P1-2:A20:15:_DIABLO-MESA 230KV [4620] & P1- 6 N-i-1 34 134 B 129 79 85 101 Bl 55 121 139 NA Existing UVLS
Line 2:A20:7:_MORRO BAY-MESA 230KV [5290]
ian Luis Obispo-Oceano 115 kV E.7-1:A20:16:7Morr0 Bay-Mesa and Morro Bay-Diablo 230 kV b7 DeTL 112 139 Blivaize 137 81 39 103 Blvare 58 125 142 48 Existing UVLS
ine ines
ian Luis Obispo-Oceano 115 kV E7-1:A20:17:_Morro Bay-Mesa and Diablo-Mesa 230 kV 7 DeTL 107 134 v 133 79 85 100 Blivee 55 121 140 48 Existing UVLS
ine ines
i\a/nL_L“'s Obispo-Santa Maria 115 |, 1>0.4: MORROBAY 230KV - SECTION 1F & 2E P2 Bus/Breaker 154 | Diverge | Diverge | 192 112 118 139 | Diverge 82 169 204 0 Existing UVLS
ine
i\alnl-,l'nu: Obispo-Santa Maria 115 P2-4:A20:5:_MESA_PGE 115KV - SECTION 2D & 1D P2 Bus/Breaker Diverge | Diverge | Diverge | Diverge 173 Diverge | Diverge | Diverge 0 Diverge Diverge 0 Existing UVLS
I
San Luis Obispo-Santa Maria 115 kV X .
Line P2-2:A20:6: MORROBAY 230KV SECTION 2E P2 Bus/Breaker <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 101 Continue to monitor
San Luis Obispo-Santa Maria 115 kV ) .
Line P2-3:A20:7: MESA PGE 230KV - MIDDLE BREAKER BAY 3 P2 Bus/Breaker <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 107 Continue to monitor
San .LLIIS Obispo-Santa Maria 115 |P5-5A:A20:1:_MESA 230 KV BAAH BUS #1 OR #2 (FAILURE 5 Non-Redundent 135 0 o 172 105 108 121 % 74 155 173 o Install redundant relay
kV Line OF NON-REDUNDENT RELAY) Relay
san ,LUIS Obispo-Santa Maria 115 | P5-5A:A20:6: MORRO BAY 230KV BUS (FAILURE OF NON- P5 Non-Redundent Diverge | Diverge | Diverge | Diverge 0 Diverge | Diverge | Diverge 96 Diverge | Diverge NConv |Install redundant relay
kV Line REDUNDENT RELAY) Relay
san _LUIS Obispo-Santa Maria 115 |P5-5C:A20:3:_ MORRO BAY SW 230-115KV BATT(FAILURE OF P5 Non-Redundent Diverge | Diverge | Diverge | Diverge 0 Diverge | Diverge | Diverge 95 Diverge Diverge NConv [Install redundant battery supply
kV Line NON-REDUNDENT BATT) battery supply
san ,LUIS Obispo-Santa Maria 115 | P5-5C:A20:7:_MESA 230-115KV BATT(FAILURE OF NON- P5 Non-Redundent Diverge | Diverge | Diverge | Diverge 174 Diverge | Diverge | Diverge 0 Diverge | Diverge 0 Install redundant battery supply
kV Line REDUNDENT BATT) battery supply
San .LLIIS Obispo-Santa Maria 115 |P1-2:A20:15:_DIABLO-MESA 230KV [4620] & P1- 6 N-1-1 o 178 Blivaize 174 106 111 129 Blvarze 78 164 184 NA Existing UVLS
kV Line 2:A20:7:_MORRO BAY-MESA 230KV [5290]
San !.ms Obispo-Santa Maria 115 P?-l:AZO:lS:_Morro Bay-Mesa and Morro Bay-Diablo 230 kV 7 DeTL 147 183 v 186 110 115 131 Bliveie 82 169 188 o Existing UVLS
kV Line Lines
San .LLIIS Obispo-Santa Maria 115 P.7-1:A20:17:7Morr0 Bay-Mesa and Diablo-Mesa 230 kV b7 DeTL 141 178 Blivaize 181 106 111 128 Blvarze 78 164 185 o Existing UVLS
kV Line Lines
San Miguel-Paso Robles 70 kV Line|P1-2:A20:35:_PASO ROBLES-TEMPLETON 70KV [9400] P1 N-1 158 N/A N/A 169 N/A 122 N/A N/A 158 167 N/A NA Project: Estrella substation project
Santa Maria-Sisquoc 115 kV Line  |P2-4:A20:5:_MESA_PGE 115KV - SECTION 2D & 1D P2 Bus/Breaker Diverge Diverge Diverge | Diverge 83 Diverge | Diverge | Diverge 0 Diverge Diverge 0 Existing UVLS
Santa Maria-Sisquoc 115 kV Line P5-5C:A20:7:_MESA 230-115KV BATT(FAILURE OF NON- P5 Non-Redundent Diverge | Diverge | Diverge | Diverge 106 Diverge | Diverge | Diverge 0 Diverge Diverge 0 Install redundant battery supply
REDUNDENT BATT) battery supply
Sisquoc-Santa Ynez 115 kV P2-4:A20:5:_MESA_PGE 115KV - SECTION 2D & 1D P2 Bus/Breaker Diverge | Diverge | Diverge | Diverge 43 Diverge | Diverge | Diverge 0 Diverge Diverge NA Existing UVLS
Sisquoc-Santa Ynez 115 kV PS-5C:A20:7:_MESA 230-115KV BATT(FAILURE OF NON- P5 Non-Redundent Diverge Diverge Diverge | Diverge 43 Diverge | Diverge | Diverge 0 Diverge Diverge NA Install redundant battery supply
REDUNDENT BATT) battery supply
. P1-2:A20:24:_MESA_PGE-SNTA MRA 115KV [0] & P1- . .
Sisquoc-Santa Ynez 115 kv - iy P6 N-1-1 25 23 111 14 18 13 6 13 24 18 24 NA Continue to monitor
squ ? 2:A20:23: MESA-SISQUOC 115KV [2460] nu '
Sisquoc-Santa Ynez 115 kV P7-1:A20:6:_Mesa-Divide #1 and #2 115 kV Lines P7 DCTL 77 55 65 158 43 97 55 63 36 134 55 NA Continue to monitor
f_'squoc‘sama Ynez Sw.Sta. 115KV| o) 1.20:5: MESA_PGE 115KV - SECTION 2D & 1D P2 Bus/Breaker Diverge | Diverge | Diverge | Diverge | 46 | Diverge | Diverge | Diverge 0 Diverge | Diverge NA  |Existing UVLS
ine
il:‘:uoc-Santa ¥nez Sw.Sta. 115 kv P2-4:A20:5:_MESA_PGE 115KV - SECTION 2D & 1D P2 Bus/Breaker Diverge | Diverge | Diverge | Diverge 35 Diverge | Diverge | Diverge 0 Diverge Diverge NA Existing UVLS
|
stquoc-Santa Ynez Sw.Sta. 115 kV|P5-5C:A20:7:_MESA 230-115KV BATT(FAILURE OF NON- P5 Non-Redundent Diverge | Diverge | Diverge | Diverge 47 Diverge | Diverge | Diverge 0 Diverge Diverge NA Install redundant battery supply
Line REDUNDENT BATT) battery supply
Sisquoc-Santa Ynez Sw.Sta. 115 kV [P1-2:A20:24:_MESA_PGE-SNTA MRA 115KV [0] & P1- . .
- y P6 N-1-1 7 34 127 37 21 29 14 22 49 41 35 NA Continue to monitor
Line 2:A20:23: MESA-SISQUOC 115KV [2460] n :
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2022-2023 1SO Reliability Assessment - Study Results

Study Area:
Thermal Overloads

PG&E Central Coast/Los Padres

Page 6

&> California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

2024 SP
Overloaded Facility Contingency (All and Worst P6) Category | Category Description 2024 2027 2032 ?024 ?027 2_024 2927 2932 Heavy 2024 OP 2_027 sP Project & Potential Mitigation Solutions
Summer | Summer | Summer |Spring Off-|Spring Off-| Winter Winter Winter | Renewable Sensitivity High CEC | 2035ATE
Peak Peak Peak Peak Peak Peak Peak Peak | & Min Gas Forecast
Gen
o auoc-Santa Ynez Sw.Sta. 113V b7.1.020:6;_Mesa-Divide #1 and #2 115 kV Lines p7 octL 83 58 70 | 163 | 45 | 100 | 57 6 a2 138 s8 NA |continue to monitor
|
SW149CBOSNYZ-SANTAYNEZSS |P1-2:A20:24:_MESA_PGE-SNTA MRA 115KV [0] & P1- 6 N-1-1 16 55 169 33 31 2 2 37 37 35 56 NA Continue to monitor
115 kv 2:A20:23:_MESA-SISQUOC 115KV [2460]
I,en”e‘b"’r'sa" Luis Obispo 115KV | o) 4. 520:4; MORROBAY 230KV - SECTION 1E & 2E P2 Bus/Breaker 92 Diverge | Diverge | 138 114 71 88 | Diverge 2 88 128 NA  [Existing UVLS
|
Temblor-San Luis Obispo 115 KV Line |P2-2:A20:4: MORROBAY 230KV SECTION 1D P2 Bus/Breaker <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 104 Continue to monitor
Temblor-San Luis Obispo 115 KV Line |P2-4:A20:3; MORROBAY 230KV - SECTION 1D & 1E P2 Bus/Breaker <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 128 Continue to monitor
T.emblor-San Luis Obispo 115KV | P5-5A:A20:6:_MORRO BAY 230KV BUS (FAILURE OF NON- P5 Non-Redundent Diverge | Diverge | Diverge | Diverge 2 Diverge | Diverge | Diverge 132 Diverge Diverge NConv [Install redundant relay
Line REDUNDENT RELAY) Relay
T.emblor-San Luis Obispo 115KV |PS-5C:A20:3:_MORRO BAY SW 230-115KV BATT(FAILURE OF P5 Non-Redundent Diverge | Diverge | Diverge | Diverge 2 Diverge | Diverge | Diverge 129 Diverge Diverge NConv |Install redundant battery supply
Line NON-REDUNDENT BATT) battery supply
T.emblor-San Luis Obispo 115 kV ~ |P5-5C:A20:4:_SOLAR SW STA 230KV BATT(FAILURE OF NON- 5 Non-Redundent 61 78 59 103 39 51 63 77 17 56 5 NA Install redundant battery supply
Line REDUNDENT BATT) battery supply
T.emblor-San Luis Obispo 115 kV  |P5-5C:A20:5:_CALIENTE 230KV BATT(FAILURE OF NON- P5 Non-Redundent 61 77 58 103 34 51 63 77 1 56 24 NA Install redundant battery supply
Line REDUNDENT BATT) battery supply
T.emblor-San Luis Obispo 115 kV  |P1-2:A20:4:_MORRO BAY-SOLAR SW STA #1 230KV [5300] & 6 N-1-1 46 78 60 101 97 51 63 78 2% 56 85 NA Continue to monitor
Line P1-2:A20:5:_MORRO BAY-SOLAR SW STA #2 230KV [5310]
I,en”e‘b"’r'sa" Luis Obispo 115KV | o) 1 A10:14:_SOLARSS-CALNTESS 230 kV Line No. 1 &2 P7 DCTL 61 77 58 103 38 51 63 77 1 56 84 NA  [Continue to monitor
|
I_emb"’"sa” Luis Obispo 115KV | ) 1 420:13: MORROBAY-SOLARSS 230 kV Line No. 1 & 2 p7 DCTL 61 78 60 103 97 51 63 78 26 56 85 NA |Continue to monitor
ine
I,en”e‘b"’r'sa" Luis Obispo 115KV | ) 1 420:15: MIDWAY-CALNTESS 230 kV Line No. 1 & 2 P7 DCTL 61 77 58 103 13 51 64 77 12 56 84 NA  [Continue to monitor
|
'II-'.embIor-San Luis Obispo 115 kV E.7-1:A20:16:7M0rr0 Bay-Mesa and Morro Bay-Diablo 230 kV b7 DeTL 71 89 Blivaize 103 69 55 65 Blvarze 2% 75 95 NA Existing UVLS
ine ines
I.emblor-San Luis Obispo 115 kV E7-1:A20:17:_Morro Bay-Mesa and Diablo-Mesa 230 kV 7 DeTL 70 8 v 101 68 54 64 Blivere 25 73 9% NA Existing UVLS
ine ines
P7-1:A20:11:_Morro Bay-CalFlats SS and Morro Bay-Templeton 230 . .
Temblor-San Luis Obispo 115 kV Line |KV Lines P7 DCTL <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 104 Continue to monitor
P7-1:A20:12:_Morro Bay-CalFlats SS and Templeton-Gates 230 kV . .
Temblor-San Luis Obispo 115 kV Line |Lines P7 DCTL <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 103 Continue to monitor
Templeton 230/70 kV Transformer PS-5A:A20:6:_MORRO BAY 230KV BUS (FAILURE OF NON- P5 Non-Redundent Diverge Diverge Diverge | Diverge 27 Diverge | Diverge | Diverge 67 Diverge Diverge NConv [Install redundant relay
REDUNDENT RELAY) Relay
Templeton 230/70 kV Transformer P5-5C:A20:3: MORRO BAY SW 230-115KV BATT(FAILURE OF P5 Non-Redundent Diverge | Diverge | Diverge | Diverge 25 Diverge | Diverge | Diverge 67 Diverge Diverge NConv |Install redundant battery supply
NON-REDUNDENT BATT) battery supply
Templeton-Atascadero 70 kV Line PS-5A:A20:6:_MORRO BAY 230KV BUS (FAILURE OF NON- P5 Non-Redundent Diverge Diverge Diverge | Diverge 68 Diverge | Diverge | Diverge 84 Diverge Diverge NConv [Install redundant relay
REDUNDENT RELAY) Relay
Templeton-Atascadero 70 kV Line P5-5C:A20:3: MORRO BAY SW 230-115KV BATT(FAILURE OF P5 Non-Redundent Diverge | Diverge | Diverge | Diverge 63 Diverge | Diverge | Diverge 82 Diverge Diverge NConv |Install redundant battery supply
NON-REDUNDENT BATT) battery supply
Watsonville-Salinas 60 kv PS-5A:AL9:1:_SALINAS 115KV BAAH BUS #1 OR #2 (FAILURE P Non-Redundent 230 | Diverge | Diverge | 222 248 174 179 178 231 221 Diverge | NConv [Install redundant relay
OF NON-REDUNDENT RELAY) Relay
P5-5C:A19:1:_MOSS LANDING 230-115KV BATT(FAILURE OF Non-Redundent . " . Q Q Q
Watsonville-Salinas 60 kV Iy ( PS5 on-Redunden 0 Diverge Diverge 0 Diverge 0 Diverge | Diverge 0 0 Diverge NConv |Install redundant battery supply
NON-REDUNDENT BATT) battery supply
P7-1:A19:1:_Moss Landing - G Valley #1 and #2 115 kv
Watsonville-Salinas 60 kv g —Mioss Lancing - Green Valley 52 an p7 DCTL 270 91 78 257 84 191 84 71 200 257 99 NA  |Project: Morgan Hill area reinforcement
ines

California ISO/IOP

October 31, 2022

Page 6 of 15



2022-2023 ISO Reliability Assessment - Study Results

Study Area: PG&E Central Coast/Los Padres
HighlLow Voltages w Calitornia 15O
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
Substation Contingency (All and Worst P6) Category Category Description 2024 2027 2032 2024 Spring | 2027 Spring | 2024 Winter 2927 2932 2024 SP Heavy 2024 OP 2027 SP High Project & Potential Mitigation Solutions
High/Low Voltage Summer | Summer | Summer Off-Peak | Off-Peak Peak Winter Winter | Renewable & Sensifivit CEC Forecast 2035 ATE
Peak Peak Peak Peak Peak Min Gas Gen ¥
" System adjustments or voltage support if
MESA PGE 230 kv Base Case PO Normal High 1.02 1.03 101 1.03 1.06 1.02 1.04 1.02 1.04 1.03 1.02 Na e
N System adjustments or voltage support if
HOLLISTR 115 kv Base Case PO Normal High 102 101 0.98 1.03 1.07 1.03 1.04 101 1.03 1.03 101 NA .
neede
CRZY_H&1 115 kv Base Case PO Normal High 1.02 101 0.99 1.03 1.05 1.03 1.03 1.01 1.03 1.03 101 NA f“;ﬁ;‘:d’"“me"“ or voltage support if
N System adjustments or voltage support if
CRZY_H&1 115 kv Base Case PO Normal High 102 101 0.99 1.03 1.05 1.03 1.03 101 1.03 1.03 101 NA .
neede
HLST_TP 115 kv Base Case PO Normal High 1.02 101 0.98 1.03 1.07 1.03 1.04 1.01 1.03 1.03 101 NA f“;ﬁ;‘:d’"“me"“ or voltage support if
N System adjustments or voltage support if
HOLST D 115 kv Base Case PO Normal High 102 101 0.98 1.03 1.07 1.03 1.04 101 1.03 1.03 101 NA .
neede
SNBENITO 115 kv Base Case PO Normal High 1.02 101 0.99 1.03 1.05 1.03 1.03 1.01 1.03 1.03 101 NA f“;ﬁ;‘:d’"“me"“ or voltage support if
N System adjustments or voltage support if
BIG BASN 60 kV Base Case PO Normal High 1.04 1.06 1.04 1.04 1.05 1.04 1.04 1.04 1.05 1.04 1.06 NA .
neede
BURNS 60 kv Base Case PO Normal High 1.04 1.06 1.03 1.04 1.05 1.03 1.03 1.04 1.05 1.04 1.06 NA f“;ﬁ;‘:d’"“me"“ or voltage support if
N System adjustments or voltage support if
BURNS J2 60 kv Base Case PO Normal High 1.04 1.06 1.03 1.04 1.05 1.03 1.03 1.04 1.05 1.04 1.06 NA .
neede
BURNS J1 60 kv Base Case PO Normal High 1.04 1.06 1.03 1.04 1.05 1.03 1.03 1.04 1.05 1.04 1.06 NA f“;ﬁ;‘:d’"“me"“ or voltage support if
N System adjustments or voltage support if
LONE STR 60 kV Base Case PO Normal High 1.04 1.06 1.03 1.04 1.05 1.03 1.03 1.04 1.05 1.04 1.05 NA .
neede
LSTAR J 60 kv Base Case PO Normal High 1.04 1.06 1.03 1.04 1.05 1.03 1.03 1.04 1.05 1.04 1.05 NA f“::j:i adjustments or voltage support if
N System adjustments or voltage support if
PT MRTTI 60 kV Base Case PO Normal High 1.04 1.06 1.03 1.04 1.05 1.03 1.03 1.04 1.05 1.04 1.05 NA .
neede
CRUSHER 60 kv Base Case PO Normal High 1.04 1.06 1.03 1.04 1.05 1.03 1.03 1.04 1.05 1.04 1.05 NA f“;ﬁ;‘:d’"“me"“ or voltage support if
GREENVALLEY 60 kV Base Case PO Normal High 1.06 1.07 1.03 1.07 1.08 1.05 1.06 1.03 1.08 1.07 1.06 NA S"Stjmd adjustments or voltage support if
neede
ERTA 60 kv Base Case PO Normal High 1.06 1.06 1.02 1.07 1.07 1.05 1.05 1.02 1.08 1.07 1.06 NA f“::j:i adjustments or voltage support if
N System adjustments or voltage support if
CICICT 60 KV Base Case PO Normal High 1.06 1.06 101 1.06 107 1.04 1.05 1.02 1.07 107 1.06 NA .
neede
WTSNVLLE 60 kv Base Case PO Normal High 1.06 1.06 1.01 1.06 1.07 1.04 1.05 1.01 1.07 1.06 1.06 NA f“::j:i adjustments or voltage support if
N System adjustments or voltage support if
ERTA JCT 60 kV Base Case PO Normal High 1.06 1.06 1.02 107 107 1.05 1.05 1.02 1.08 107 1.06 NA .
neede
AGRILINK 60 kv Base Case PO Normal High 1.06 1.06 1.01 1.06 1.07 1.04 1.05 1.01 1.07 1.06 1.06 NA f“::j:i adjustments or voltage support if
N System adjustments or voltage support if
TEXCO 12 60 kv Base Case PO Normal High 102 1.02 1.02 1.05 1.03 1.02 1.04 1.02 1.03 1.05 1.02 NA .
neede
TEXCO J1 60 kV Base Case PO Normal High 1.02 1.02 1.02 1.05 1.03 1.02 1.04 1.02 1.03 1.05 1.02 NA f“;ﬁ;‘:d’"“me"“ or voltage support if
N System adjustments or voltage support if
OILFLDS 60 kV Base Case PO Normal High 102 1.02 1.02 1.05 1.03 1.02 1.04 1.02 1.03 1.05 1.02 NA .
neede
CHVSANARDO 60 kv Base Case PO Normal High 1.03 1.03 1.02 1.06 1.03 1.01 1.05 1.02 1.04 1.06 1.03 NA f“;ﬁ;‘:d’"“me"“ or voltage support if
N System adjustments or voltage support if
SARG CYN 60 kV Base Case PO Normal High 102 1.02 1.02 1.05 1.03 1.02 1.04 1.02 1.03 1.05 1.02 NA .
neede
Syst djusti t: It tif
SALN RVR 60 kv Base Case PO Normal High 1.03 1.03 1.02 1.06 1.03 1.02 1.05 1.02 1.04 1.06 1.03 NA n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
AERA_ENG 60 kV Base Case PO Normal High 102 1.02 1.02 1.05 1.03 1.02 1.04 1.02 1.03 1.05 1.02 NA .
neede
Syst djusti t: It tif
AERA_MTR 60 kv Base Case PO Normal High 1.02 1.02 1.02 1.05 1.03 1.02 1.04 1.02 1.03 1.05 1.02 NA n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
AERA_TP1 60 kV Base Case PO Normal High 102 1.02 1.02 1.05 1.03 1.02 1.04 1.02 1.03 1.05 1.02 NA .
neede
Syst djusti t: It tif
AERA_TP2 60 kV Base Case PO Normal High 1.02 1.02 1.02 1.05 1.03 1.02 1.04 1.02 1.03 1.05 1.02 NA n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
AERA_TP3 60 kV Base Case PO Normal High 102 1.02 1.02 1.05 1.03 1.02 1.04 1.02 1.03 1.05 1.02 NA .
neede
Syst djusti t: It tif
CHOLAME 70 kv Base Case PO Normal High 1.05 1.04 1.00 1.05 1.05 1.04 1.06 1.03 1.03 1.03 1.03 NA n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
PSA RBLS 70 kV Base Case PO Normal High 102 103 0.98 1.05 1.05 1.04 1.03 101 1.03 1.03 103 NA .
neede
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2022-2023 ISO Reliability Assessment - Study Results

Study Area: PG&E Central Coast/Los Padres
High/Low Voltages “e CO 1rornia |SO
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
Substation Contingency (All and Worst P6) Category Category Description 2024 2027 2032 2024 Spring | 2027 Spring | 2024 Winter 2927 2932 2024 SP Heavy 2024 OP 2027 SP High Project & Potential Mitigation Solutions
High/Low Voltage Summer | Summer | Summer Off-Peak | Off-Peak Peak Winter Winter | Renewable & Sensifivit CEC Forecast 2035 ATE
Peak Peak Peak Peak Peak Min Gas Gen Y
Syste djust t: It: tif

DALLASES 500 kv Base Case PO Normal High 1.06 1.04 1.0 1.0 1.0 1.06 105 1.04 1.06 1.06 1.06 Los | Ve em aclustments orvolisge support!

LAURELES 60 kV Base Case PO Normal Low 0.99 0.99 0.95 0.99 1.02 0.99 1.01 0.98 1.01 0.99 0.99 0.92 Continue to monitor

OTTER 60 kV Base Case PO Normal Low 0.98 0.98 0.94 0.99 1.01 0.99 1.00 0.97 1.00 0.99 0.98 0.91 Continue to monitor

FIRESTNE 60 kV P1-2:A19:37:_SALINAS1-FIRESTNE 60KV [0] P1 N-1 Low 0.94 0.93 0.89 0.94 1.01 0.97 1.01 0.94 0.93 0.94 0.93 0.88 Continue to monitor

SAN MIGL 70 kv :_SAN MIGL-UNIONPGAE #1 70KV [0] P1 N-1 Low N/A 0.90 0.88 N/A 1.01 0.97 1.01 0.95 0.93 0.94 0.93 0.86 Continue to monitor

SPENCE 60 kV :_SALINAS1-FIRESTNE 60KV [0] P1 N-1 Low 0.95 0.93 0.89 0.94 1.01 0.97 1.01 0.95 0.93 0.94 0.93 0.88 Continue to monitor

CRZY_H&1 115 kV P2-3:A19:15:_CRZY_HRS 115KV - MIDDLE BREAKER BAY 5 P2 Bus/Breaker Low 1.01 0.97 0.90 1.03 1.06 1.04 1.03 Diverge 1.04 1.01 0.86 0.86 Continue to monitor

DIABLOCN 230 kV P2-4:A20:4:_MORROBAY 230KV - SECTION 1E & 2E P2 Bus/Breaker Low 1.01 Diverge Diverge 1.00 1.06 1.00 1.01 Diverge 1.02 1.01 0.83 NA Sensitivity only

SNBENITO 115 kV P2-3:A19:15:_CRZY_HRS 115KV - MIDDLE BREAKER BAY 5 P2 Bus/Breaker Low 1.01 0.97 0.90 1.03 1.09 1.03 1.03 0.97 1.01 1.03 0.96 0.86 Continue to monitor

AGRILINK 60 kV PS-SAIALY:L:_SALINAS 115KV BAAH BUS #1 OR #2 (FAILURE PS5 Non-Redundent Relay Low 0.83 Diverge Diverge 0.85 0.93 0.92 0.92 0.89 0.91 0.92 Diverge NConv Install redundant battery supply
OF NON-REDUNDENT RELAY)

BNA VSTA 60 kV PS-SA:ALS:1:_SALINAS 115KV BAAH BUS #1 OR #2 (FAILURE P5 Non-Redundent Relay Low 0.29 Diverge Diverge 0.33 0.86 0.85 0.86 0.82 0.84 0.86 Diverge NConv Install redundant battery supply
OF NON-REDUNDENT RELAY)

BORONDA 60 kV PS-SAIALS:L:_SALINAS 115KV BAAH BUS #1 OR #2 (FAILURE PS5 Non-Redundent Relay Low 0.30 Diverge Diverge 0.34 0.84 0.84 0.84 0.80 0.82 0.84 Diverge NConv Install redundant battery supply
OF NON-REDUNDENT RELAY)

BRIGTANO 60 kv PS-SA:ALS:1:_SALINAS 115KV BAAH BUS #1 OR #2 (FAILURE P5 Non-Redundent Relay Low 0.58 Diverge Diverge 0.63 0.90 0.89 0.89 0.86 0.88 0.89 Diverge NConv Install redundant battery supply
OF NON-REDUNDENT RELAY)

ERTA 60 kV PS-SAIALY:L:_SALINAS 115KV BAAH BUS #1 OR #2 (FAILURE PS5 Non-Redundent Relay Low 0.87 Diverge Diverge 0.90 0.61 0.62 0.62 0.57 0.58 0.63 Diverge NConv Install redundant battery supply
OF NON-REDUNDENT RELAY)

FIRESTNE 60 kV/ PS-SA:ALS:1:_SALINAS 115KV BAAH BUS #1 OR #2 (FAILURE P5 Non-Redundent Relay Low 0.28 Diverge Diverge 0.32 0.43 0.43 0.41 0.36 0.39 0.43 Diverge NConv Install redundant battery supply
OF NON-REDUNDENT RELAY)
P5-5A:A20:6:_MORRO BAY 230KV BUS (FAILURE OF NON-

FOOTHILL 115 kV - ( PS5 Non-Redundent Relay Low Diverge Diverge Diverge Diverge 0.37 0.34 0.31 0.25 0.28 0.33 Diverge NA Install redundant battery supply
REDUNDENT RELAY)

FRSHXPRS 60 kV PS-SA:ALS:L:_SALINAS 115KV BAAH BUS #1 OR #2 (FAILURE P5 Non-Redundent Relay Low 0.29 Diverge Diverge 0.33 0.37 0.34 0.31 0.26 0.29 0.34 Diverge NConv Install redundant battery supply
OF NON-REDUNDENT RELAY)

GABILAN 60 kV PS-SAIALD:L:_SALINAS 115KV BAAH BUS #1 OR #2 (FAILURE PS5 Non-Redundent Relay Low 0.29 Diverge Diverge 0.33 0.37 0.34 0.31 0.26 0.29 0.34 Diverge NConv Install redundant battery supply
OF NON-REDUNDENT RELAY)

GOLDTREE 115 kV PS-5A:A20:6:_MORRO BAY 230KV BUS (FAILURE OF NON- P5 Non-Redundent Relay Low Diverge Diverge Diverge Diverge 0.38 0.33 0.30 0.24 0.29 0.33 Diverge NA Install redundant battery supply
REDUNDENT RELAY)

GRANT RK 60 kV PS-SAIALS:L:_SALINAS 115KV BAAH BUS #1 OR #2 (FAILURE PS5 Non-Redundent Relay Low 0.58 Diverge Diverge 0.63 0.37 0.33 0.31 0.25 0.28 0.33 Diverge NConv Install redundant battery supply
OF NON-REDUNDENT RELAY)

GREENVALLEY 60 kV PS-SA:ALS:L:_SALINAS 115KV BAAH BUS #1 OR #2 (FAILURE P5 Non-Redundent Relay Low 0.91 Diverge Diverge 0.93 0.37 0.33 0.31 0.25 0.28 0.33 Diverge NConv Install redundant battery supply
OF NON-REDUNDENT RELAY)

IND.ACRE 60 kV PS-SAIALD:L:_SALINAS 115KV BAAH BUS #1 OR #2 (FAILURE PS5 Non-Redundent Relay Low 0.30 Diverge Diverge 0.33 0.37 0.33 0.31 0.25 0.27 0.33 Diverge NConv Install redundant battery supply
OF NON-REDUNDENT RELAY)

LAURELES 60 kv PS-SA:ALS:L:_SALINAS 115KV BAAH BUS #1 OR #2 (FAILURE P5 Non-Redundent Relay Low 0.29 Diverge Diverge 0.33 0.37 0.33 0.30 0.25 0.27 0.32 Diverge NConv Install redundant battery supply
OF NON-REDUNDENT RELAY)

LAURLS J 60 kV PS-SAIALY:L:_SALINAS 115KV BAAH BUS #1 OR #2 (FAILURE PS5 Non-Redundent Relay Low 0.29 Diverge Diverge 0.33 0.37 0.33 0.31 0.24 0.27 0.32 Diverge NConv Install redundant battery supply
OF NON-REDUNDENT RELAY)

OTTER 60 kV PS-SA:ALS:L:_SALINAS 115KV BAAH BUS #1 OR #2 (FAILURE P5 Non-Redundent Relay Low 0.28 Diverge Diverge 0.32 0.37 0.33 0.31 0.24 0.26 0.31 Diverge NConv Install redundant battery supply
OF NON-REDUNDENT RELAY)
P5-5A:A19:1:_SALINAS 115KV BAAH BUS #1 OR #2 (FAILURE

RSVTN RD 60 kV - ( PS5 Non-Redundent Relay Low 0.29 Diverge Diverge 0.33 0.37 0.34 0.31 0.26 0.28 0.33 Diverge NConv Install redundant battery supply
OF NON-REDUNDENT RELAY)

SALINAS1 60 kV/ PS-SA:ALS:L:_SALINAS 115KV BAAH BUS #1 OR #2 (FAILURE P5 Non-Redundent Relay Low 0.30 Diverge Diverge 0.34 0.37 0.34 0.31 0.26 0.28 0.33 Diverge NConv Install redundant battery supply
OF NON-REDUNDENT RELAY)
P5-5A:A19:1:_SALINAS 115KV BAAH BUS #1 OR #2 (FAILURE

SALINAS2 60 kV - ( PS5 Non-Redundent Relay Low 0.30 Diverge Diverge 0.34 0.90 Diverge Diverge | Diverge 1.00 Diverge Diverge NConv Install redundant battery supply
OF NON-REDUNDENT RELAY)

SN LS OB 115 kV/ PS-5A:A20:6:_MORRO BAY 230KV BUS (FAILURE OF NON- P5 Non-Redundent Relay Low Diverge Diverge Diverge Diverge 0.90 Diverge Diverge | Diverge 1.00 Diverge Diverge NA Install redundant battery supply
REDUNDENT RELAY)
P5-5C:A20:3:_MORRO BAY SW 230-115KV BATT(FAILURE OF Non-Redundent batts

SN LS 0B 115 kv - ( PS on-Recuncent battery Low Diverge | Diverge | Diverge | Diverge | 0.0 | Diverge | Diverge | Diverge 1.00 Diverge Diverge NA |install redundant battery supply
NON-REDUNDENT BATT) supply

SPENCE 60 kV PS-SA:ALS:1:_SALINAS 115KV BAAH BUS #1 OR #2 (FAILURE P5 Non-Redundent Relay Low 0.28 Diverge Diverge 0.31 0.88 Diverge Diverge | Diverge 1.00 Diverge Diverge NConv Install redundant battery supply
OF NON-REDUNDENT RELAY)
P5-5A:A19:1:_SALINAS 115KV BAAH BUS #1 OR #2 (FAILURE

WTSNVLLE 60 kV - ( PS5 Non-Redundent Relay Low 0.82 Diverge Diverge 0.85 0.90 Diverge Diverge | Diverge 1.00 Diverge Diverge NConv Install redundant battery supply
OF NON-REDUNDENT RELAY)
P1-2:A19:11:_MOSS LANDING-GREEN VALLEY #1 115KV

AGRILINK 60 kV/ [2850] & P1-2:A19:13:_MOSS LANDING-GREEN VALLEY #2 P6 N-1-1 Low 0.37 1.05 0.99 0.41 1.07 0.44 1.04 1.01 0.59 0.41 1.05 NA Project: Morgan Hill area reinforcement
115KV [2860]
P1-2:A19:11:_MOSS LANDING-GREEN VALLEY #1 115KV

BRIGTANO 60 kV [2850] & P1-2:A19:13:_MOSS LANDING-GREEN VALLEY #2 P6 N-1-1 Low 0.57 1.01 0.97 0.60 1.03 0.62 1.02 0.99 0.70 0.61 1.01 NA Project: Morgan Hill area reinforcement
115KV [2860]
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2022-2023 ISO Reliability Assessment - Study Results

Study Area:

High/Low Voltages

PG&E Central Coast/Los Padres

& California 10

Voltage PU (Baseline Scenarios)

Voltage PU (Sensitivity Scenarios)

Substation Contingency (All and Worst P6) Category Category Description 2024 2027 2032 2024 Spring | 2027 Spring | 2024 Winter 2927 2932 2024 SP Heavy 2024 OP 2027 SP High Project & Potential Mitigation Solutions
High/Low Voltage Summer | Summer | Summer Off-Peak | Off-Peak Peak Winter Winter | Renewable & Sensifivit CEC Forecast 2035 ATE
Peak Peak Peak Peak Peak Min Gas Gen ¥
P1-2:A19:11:_MOSS LANDING-GREEN VALLEY #1 115KV
CMP EVRS 115 kv [2850] & P1-2:A19:13:_MOSS LANDING-GREEN VALLEY #2 P6 N-1-1 Low 0.26 101 0.90 031 1.04 0.33 1.01 0.99 052 031 101 NA  [Project: Morgan Hill area reinforcement
115KV [2860]
P1-2:A19:11:_MOSS LANDING-GREEN VALLEY #1 115KV
ERTA 60 kv [2850] & P1-2:A19:13:_MOSS LANDING-GREEN VALLEY #2 P6 N-1-1 Low 033 1.05 1.00 037 1.07 0.41 1.04 1.02 057 038 1.05 NA  [Project: Morgan Hill area reinforcement
115KV [2860]
P1-2:A19:11:_MOSS LANDING-GREEN VALLEY #1 115KV
GRANT RK 60 kV [2850] & P1-2:A19:13:_MOSS LANDING-GREEN VALLEY #2 P6 N-1-1 Low 055 101 0.96 0.59 1.02 0.61 1.02 0.98 0.69 0.59 101 NA  [Project: Morgan Hill area reinforcement
115KV [2860]
P1-2:A19:11:_MOSS LANDING-GREEN VALLEY #1 115KV
GREENVALLEY 115 kv [2850] & P1-2:A19:13:_MOSS LANDING-GREEN VALLEY #2 P6 N-1-1 Low 027 101 0.98 031 1.04 0.34 101 1.00 052 031 1.00 NA  [Project: Morgan Hill area reinforcement
115KV [2860]
P1-2:A19:11:_MOSS LANDING-GREEN VALLEY #1 115KV
GREENVALLEY 60 kv [2850] & P1-2:A19:13:_MOSS LANDING-GREEN VALLEY #2 P6 N-1-1 Low 031 1.05 1.00 035 1.08 0.39 1.04 1.02 0.56 0.36 1.05 NA  [Project: Morgan Hill area reinforcement
115KV [2860]
P1-2:A19:11:_MOSS LANDING-GREEN VALLEY #1 115KV
PAUL SWT 115 kv [2850] & P1-2:A19:13:_MOSS LANDING-GREEN VALLEY #2 P6 N-1-1 Low 0.26 101 0.89 031 1.04 0.33 101 0.99 052 031 101 NA  [Project: Morgan Hill area reinforcement
115KV [2860]
P1-2:A19:11:_MOSS LANDING-GREEN VALLEY #1 115KV
ROB ROY 115 kV [2850] & P1-2:A19:13:_MOSS LANDING-GREEN VALLEY #2 P6 N-1-1 Low 0.26 101 0.90 031 1.04 033 1.01 0.99 052 031 1.00 NA  [Project: Morgan Hill area reinforcement
115KV [2860]
P1-2:A19:11:_MOSS LANDING-GREEN VALLEY #1 115KV
WTSNVLLE 60 kV [2850] & P1-2:A19:13:_MOSS LANDING-GREEN VALLEY #2 P6 N-1-1 Low 037 1.05 0.99 0.41 1.07 0.44 1.04 101 0.59 0.41 1.05 NA  [Project: Morgan Hill area reinforcement
115KV [2860]
P1-2:A19:18:_MOSS LANDING-CRAZY HORSE CANYON #1
CRZY_H&1 115 kv 115KV [2930] MOAS OPENED ON PRNDL J1_PRUNEDLE & P1-1 ¢ N-1-1 Low 1.02 1.00 0.89 1.03 1.06 1.03 1.03 1.00 1.02 1.03 1.00 NA  [Continue to monitor
2:A19:19:_MOSS LANDING-CRAZY HORSE CANYON #2 115KV
[2083)
P1-2:A19:18:_MOSS LANDING-CRAZY HORSE CANYON #1
HOLLISTR 115 kv 115KV [2930] MOAS OPENED ON PRNDL J1_PRUNEDLE & P1- N-1-1 Low 102 1.00 0.88 1.03 1.07 1.03 1.03 1.00 1.02 1.03 0.99 NA  [Continue to monitor
2:A19:19:_MOSS LANDING-CRAZY HORSE CANYON #2 115KV
129831
P1-2:A19:18:_MOSS LANDING-CRAZY HORSE CANYON #1
SNBENITO 115 kv 115KV [2930] MOAS OPENED ON PRNDL J1_PRUNEDLE & P1- ¢ N-1-1 Low 1.02 1.00 0.89 1.03 1.06 1.03 1.03 1.00 1.02 1.03 1.00 NA  [Continue to monitor
2:A19:19:_MOSS LANDING-CRAZY HORSE CANYON #2 115KV
[2083)
P1-2:A19:22:_SALINAS-MOSSLNSW-DOLAN RD 115KV [0] & ) !
BNA VSTA 60 kv P6 N-1-1 Low 0.98 097 0.90 0.99 101 0.99 101 0.98 0.98 0.99 097 NA  [Continue to monitor
P1-2:A19:23:_MOSS LANDING-SALINAS #2 115KV [2890]
P1-2:A19:22:_SALINAS-MOSSLNSW-DOLAN RD 115KV [0] & ) !
CAMPHORA 60 kv P6 N-1-1 L 099 097 0.88 1.02 1.04 1.03 1.03 0.98 1.00 1.02 097 NA  [Continuet t
P1-2:A19:23:_MOSS LANDING-SALINAS #2 115KV [2890] ow ontinue tomonitor
P1-2:A19:22:_SALINAS-MOSSLNSW-DOLAN RD 115KV [0] & ) !
FIRESTNE 60 kV P6 N-1-1 Low 097 096 0.89 0.98 101 0.99 101 0.97 097 0.98 0.96 NA  [Continue to monitor
P1-2:A19:23:_MOSS LANDING-SALINAS #2 115KV [2890]
P1-2:A19:22:_SALINAS-MOSSLNSW-DOLAN RD 115KV [0] & ) !
GABILAN 60 kV = P6 N-1-1 L 0.98 097 0.90 0.99 1.01 0.99 1.01 0.98 099 0.99 097 NA  [Continuet t
MOSS LANDING-SALINAS #2 115KV [2890] ow ontinue to monitor
GONZALES 60 kv SALINAS-MOSSLNSW-DOLAN RD 115KV [0) & P6 N-1-1 Low 0.99 0.96 0.87 1.02 1.04 1.03 1.03 0.98 099 101 0.96 NA  [Continue to monitor
:_MOSS LANDING-SALINAS #2 115KV [2890]
SALINAS-MOSSLNSW-DOLAN RD 115KV [0] & ) !
LAURELES 60 kv P6 N-1-1 L 0.98 097 0.88 0.99 1.02 0.99 1.00 0.96 1.00 0.99 0.98 NA  [Continuet t
:_MOSS LANDING-SALINAS #2 115KV [2890] ow ontinue to monitor
P1-2:A19:22:_SALINAS-MOSSLNSW-DOLAN RD 115KV [0] &
OTTER 60 kV = 10} P6 N-1-1 Low 097 0.96 0.87 0.99 101 0.98 0.99 0.95 1.00 0.98 097 NA  [Continue to monitor
P1-2:A19:23:_MOSS LANDING-SALINAS #2 115KV [2890]
P1-2:A19:22:_SALINAS-MOSSLNSW-DOLAN RD 115KV [0] & ) !
SALINAS 115 kv = P6 N-1-1 L 1.01 099 0.88 1.02 1.04 1.02 1.02 1.00 1.02 1.02 099 NA  [Continuet t
P1-2:A19:23:_MOSS LANDING-SALINAS #2 115KV [2890] ow ontinue tomonitor
P1-2:A19:22:_SALINAS-MOSSLNSW-DOLAN RD 115KV [0] & ) !
SLDAD 4M 115 kv P6 N-1-1 Low 1.00 0.98 0.89 1.02 1.04 1.03 1.03 0.99 1.00 1.02 097 NA  [Continue to monitor
MOSS LANDING-SALINAS #2 115KV [2890]
P1-2:A19:22:_SALINAS-MOSSLNSW-DOLAN RD 115KV [0] & ) !
SLDAD 5M 115 kv P6 N-1-1 L 1.00 098 0.89 1.02 1.04 1.03 1.03 0.99 1.00 1.02 097 NA  [Continuet t
P1-2:A19:23:_MOSS LANDING-SALINAS #2 115KV [2890] ow ontinue tomonitor
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2022-2023 ISO Reliability Assessment - Study Results

Study Area:

High/Low Voltages

PG&E Central Coast/Los Padres

& California 10

Voltage PU (Baseline Scenarios)

Voltage PU (Sensitivity Scenarios)
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High/Low Voltage Summer | Summer | Summer Off-Peak | Off-Peak Peak Winter Winter | Renewable & Sensifivit CEC Forecast 2035 ATE
Peak Peak Peak Peak Peak Min Gas Gen ¥
P1-2:A19:22:_SALINAS-MOSSLNSW-DOLAN RD 115KV [0] & ) !
SOLEDAD 115 kv = P6 N-1-1 L 1.00 098 0.89 1.02 1.04 1.02 1.03 0.99 101 1.02 0.98 NA  [Continuet t
P1-2:A19:23:_MOSS LANDING-SALINAS #2 115KV [2890] ow ontinue tomonitor
P1-2:A19:22:_SALINAS-MOSSLNSW-DOLAN RD 115KV [0] & ) !
SOLEDAD 60 kv P6 N-1-1 Low 1.00 097 0.89 1.02 1.04 1.03 1.03 0.99 1.00 1.02 097 NA  [Continue to monitor
P1-2:A19:23:_MOSS LANDING-SALINAS #2 115KV [2890]
P1-2:A19:22:_SALINAS-MOSSLNSW-DOLAN RD 115KV [0] & ) !
SPENCE 60 kv P6 N-1-1 L 097 096 0.88 0.97 1.01 0.99 1.01 0.97 0.96 0.97 096 NA  [Continuet t
P1-2:A19:23:_MOSS LANDING-SALINAS #2 115KV [2890] ow ontinue to monitor
TEMPLETN 230 kv P1-2:A20:2:_TEMPLETON-GATES 230KV [5934] & P1- P6 N-1-1 Low 101 081 1.00 0.79 1.03 0.80 101 0.79 0.78 0.7 0.80 NA Review PasoRobles UVLS
2:A20:3: MORRO BAY-TEMPLETON 230KV [5933]
AECCEOR 115 kv P1-2:A20:23:_MESA SISQUOC 115KV [2460] & P1- P6 N-1-1 Low 1.00 099 0.53 101 1.04 101 1.02 0.99 101 1.02 1.00 NA  [Continue to monitor
: MESA PGE-SNTA MRA 115KV [0]
BUELLTON 115 kv : _MESA-SISQUOC 115KV [2460] & P1- P6 N-1-1 Low 1.00 1.00 0.59 101 1.04 1.00 1.02 0.99 101 101 101 NA  [Continue to monitor
2:A20:24: MESA PGE-SNTA MRA 115KV [0]
CABRILLO 115 kv P1-2:A20:23:_MESA SISQUOC 115KV [2460] & P1- P6 N-1-1 Low 101 1.02 0.75 101 1.04 101 1.03 1.01 101 1.02 1.02 NA  [Continue to monitor
MESA PGE-SNTA MRA 115KV [0]
FAIRWAY 115 kv P1-2:A20:23:_MESA-SISQUOC 115KV [2460] & P1- P6 N-1-1 Low 0.99 0.98 0.43 101 1.06 101 1.02 0.98 1.00 1.02 0.99 NA  [Continue to monitor
2:A20:24: MESA PGE-SNTA MRA 115KV [0]
GAREY 115 kv P1-2:A20:23:_MESA SISQUOC 115KV [2460] & P1- P6 N-1-1 Low 1.00 099 0.45 1.02 1.06 1.02 1.02 0.99 101 1.02 1.00 NA  [Continue to monitor
2:A20:24: MESA PGE-SNTA MRA 115KV [0]
PALMR 115 kV P1-2:A20:23:_MESA-SISQUOC 115KV [2460] & P1- P6 N-1-1 Low 1.00 0.99 0.47 101 1.05 101 1.02 0.99 101 1.02 1.00 NA  [Continue to monitor
2:A20:24: MESA PGE-SNTA MRA 115KV [0]
SANTAYNEZSS 115 kV P1-2:A20:23:_MESA SISQUOC 115KV [2460] & P1- P6 N-1-1 Low 1.00 1.00 0.59 101 1.04 1.00 1.02 0.99 101 1.01 101 NA  [Continue to monitor
: MESA PGE-SNTA MRA 115KV [0]
SISQUOC 115 kv _MESA-SISQUOC 115KV [2460] & P1- P6 N-1-1 Low 1.00 0.99 0.45 1.02 1.06 1.02 1.02 0.99 101 1.02 1.00 NA  [Continue to monitor
: MESA PGE-SNTA MRA 115KV [0]
SNTA MRA 115 kv P1-2:A20:23:_MESA SISQUOC 115KV [2460] & P1- P6 N-1-1 Low 099 098 0.43 101 1.07 1.02 1.02 0.98 1.00 1.02 099 NA  [Continue to monitor
MESA PGE-SNTA MRA 115KV [0]
SNTA YNZ 115 kv P1-2:A20:23:_MESA-SISQUOC 115KV [2460] & P1- P6 N-1-1 Low 1.00 1.00 0.59 101 1.04 1.00 101 0.99 101 101 101 NA  [Continue to monitor
2:A20:24: MESA PGE-SNTA MRA 115KV [0]
SURF 115 kV P1-2:A20:23:_MESA SISQUOC 115KV [2460] & P1- P6 N-1-1 Low 101 101 0.7 101 1.03 101 1.02 1.01 101 1.02 1.02 NA  [Continue to monitor
2:A20:24: MESA PGE-SNTA MRA 115KV [0]
SW149CBOSNYZ 115 kV P1-2:A20:23:_MESA-SISQUOC 115KV [2460] & P1- P6 N-1-1 Low 101 102 0.75 101 1.04 101 1.03 101 101 1.02 1.02 NA  [Continue to monitor
2:A20:24: MESA PGE-SNTA MRA 115KV [0]
ZACA 115 kV P1-2:A20:23:_MESA SISQUOC 115KV [2460] & P1- P6 N-1-1 Low 1.00 1.00 0.56 101 1.04 101 1.02 0.99 101 1.01 101 NA  [Continue to monitor
: MESA PGE-SNTA MRA 115KV [0]
FOOTHILL 115 kv i _OCEANO-CALLENDER SW STA 115KV [2394] & P6 N-1-1 Low 101 1.00 0.88 1.00 101 101 101 0.96 103 1.00 101 NA  [Continue to monitor
P1-3:A20:5: MORROBAY 230/115KV T8 6
GOLDTREE 115 kv P6 N-1-1 Low 101 1.00 0.88 1.00 101 101 1.00 0.96 1.03 1.00 101 NA  [Continue to monitor
MORRO BY 115 kV i i_OCEANO-CALLENDER SW STA 115KV [2394] & P6 N-1-1 Low 101 1.00 0.88 1.00 101 101 1.00 0.96 1.04 1.00 101 NA  [Continue to monitor
P1-3:A20:5: MORROBAY 230/115KV T8 6
OCEANO 115 kv P1-2:A20:34:_OCEANO-CALLENDER SW STA 115KV [2394] & P6 N-1-1 Low 1.02 101 0.85 101 1.03 1.02 1.01 0.89 1.03 1.01 1.02 NA  [Continue to monitor
P1-3:A20:5: MORROBAY 230/115KV T8 6
SN LS OB 115 kv P1-2:A20:34:_OCEANO-CALLENDER SW STA 115KV [2394] & P6 N-1-1 Low 101 1.00 0.89 1.00 101 101 101 0.96 103 1.00 101 NA  [Continue to monitor
P1-3:A20:5: MORROBAY 230/115KV T8 6
MESA PGE 230 kv P1-2:A20:7:_MORRO BAY-MESA 230KV [5290] & P1- P6 N-1-1 Low 1.00 101 0.88 1.00 1.06 101 1.03 0.88 101 1.01 101 NA  [Continue to monitor
:9: MESA PGE SVD=V
CALLENDERSS 115 kv MORROBAY 230/115KV TB 6 & P1- P6 N-1-1 Low 102 102 0.86 101 1.05 1.02 1.02 0.89 1.04 1.02 1.02 NA  [Continue to monitor
CALLENDER SW STA-MESA 115KV [1210]
UNIONOIL 115 kv _ MORROBAY 230/115KV T8 6 & P1- P6 N-1-1 Low 1.02 1.02 0.86 101 1.05 1.02 1.02 0.89 1.04 1.02 1.02 NA  [Continue to monitor
CALLENDER SW STA-MESA 115KV [1210]
MESA PGE 230 kV E_7'1:A20:15:*M°"° Bay-Mesa and Morro Bay-Diablo 230 kv p7 DCTL Low 1.00 0.99 Diverge |  1.00 1.07 1.01 101 | Diverge 1.02 1.03 0.88 NA Sensitivity only
ines
MESA PGE 230 kv P7-1:A20:17:_Morro Bay-Mesa and Diablo-Mesa 230 kV Lines| ~ P7 pCTL Low 087 085 | Diverge | 087 1.06 0.98 099 | Diverge 1.04 0.95 0.83 NA Existing UVLS
GREENVALLEY 115 kV E_7'1:A19:1:*M°55 Landing - Green Valley #1 and #2 115 kv p7 DCTL Low 0.27 0.97 0.91 031 1.07 033 0.99 0.94 0.52 031 0.96 0.88 Project: Morgan Hill area reinforcement
ines
P7-1:A19:1;_Moss Landing - Green Valley #1 and #2 115 kv
CMP EVRS 115 kv L A 0ss Landing - Green Valley # an P7 pCTL Low 027 097 0.90 031 1.07 0.33 1.00 0.94 052 031 0.96 0.86 |Project: Morgan Hill area reinforcement
PAUL SWT 115 kv E_7'1:A19:1:*M°55 Landing - Green Valley #1 and #2 115 kv p7 DCTL Low 0.27 0.97 0.89 031 1.08 033 0.99 0.93 0.52 031 0.96 0.86 Project: Morgan Hill area reinforcement
ines
P7-1:A19:1;_Moss Landing - Green Valley #1 and #2 115 kv
ROB ROY 115 kV L A 0ss Landing - Green Valley # an P7 pCTL Low 027 097 0.90 031 1.07 0.33 0.99 0.94 052 031 0.96 0.87  |Project: Morgan Hill area reinforcement
HOLLISTR 115 kv E_7'1:A19:6:*M°55 Landing - Crazy Horse #1 and #2 115 kv p7 pCTL Low 1.00 0.95 0.88 1.03 1.08 1.03 1.03 0.96 1.00 1.02 0.95 0.85 Continue to monitor
ines
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CRZY_H&1 115 kv E;':S:Aw:&-mc’“ tanding - Crazy Horse #1and #2 115 kv P7 pCTL Low 1.00 0.96 0.89 1.02 1.07 1.02 1.02 0.97 1.00 1.02 095 0.87 |Continue to monitor
CRZY_H&1 115 kV Eiz—els:A19:6:7Moss Landing - Crazy Horse #1 and #2 115 kv p7 DCTL Low 1.00 0.96 0.89 1.02 1.07 1.02 1.02 0.97 1.00 1.02 0.95 0.87  |Continue to monitor
SOLEDAD 115 kv P7-1:A19:4;_Moss Landing - Salinas #1 and #2 115 kV Lines P7 pCTL Low 098 093 0.89 1.01 1.04 1.01 1.01 0.95 0.98 1.00 093 0.86 |Continue to monitor
SALINAS 115 kv P7-1:A19:4;_Moss Landing - Salinas #1 and #2 115 kV Lines P7 DCTL Low 0.99 0.94 0.88 1.00 1.04 1.00 1.00 0.95 0.99 1.00 093 0.85 |Continue to monitor
SLDAD 4M 115 kv P7-1:A19:4;_Moss Landing - Salinas #1 and #2 115 kV Lines P7 pCTL Low 0.98 093 0.89 1.00 1.04 1.01 101 0.95 0.98 1.00 093 0.86 |Continue to monitor
SLDAD 5M 115 kv P7-1:A19:4;_Moss Landing - Salinas #1 and #2 115 kV Lines P7 bCTL Low 0.98 093 0.89 1.00 1.04 101 101 0.95 0.98 1.00 093 0.86 |Continue to monitor
SNBENITO 115 kv E;':S:Aw:&-mc’“ tanding - Crazy Horse #1and #2 115 kv P7 pCTL Low 1.00 095 0.89 1.02 1.07 1.02 1.02 0.97 1.00 1.02 095 0.87 |Continue to monitor
GREENVALLEY 60 kV Eiz—els:A19:1:7Moss Landing - Green Valley #1 and #2 115 kv p7 DCTL Low 0.32 1.00 0.93 036 1.09 039 1.01 0.96 0.56 036 1.00 NA Project: Morgan Hill area reinforcement
ERTA 60 kv E;':S:Aw:l:-mc’“ tanding - Green Valley #1 and #2 115 kv P7 pCTL Low 034 1.00 0.93 0.38 1.09 0.41 1.01 0.95 057 0.38 1.00 0.90 |Project: Morgan Hill area reinforcement
WTSNVLLE 60 kv Eiz—els:A19:1:7Moss Landing - Green Valley #1 and #2 115 kv p7 DCTL Low 037 1.00 0.92 0.41 1.08 0.44 1.00 0.95 0.59 0.41 0.99 0.90 Project: Morgan Hill area reinforcement
GRANT RK 60 kv E;':S:Aw:l:-mc’“ tanding - Green Valley #1 and #2 115 kv P7 pCTL Low 055 097 0.92 0.60 1.02 0.61 0.99 0.94 0.69 0.60 0.96 0.90 |Project: Morgan Hill area reinforcement
AGRILINK 60 kV Eiz—els:A19:1:7Moss Landing - Green Valley #1 and #2 115 kv p7 DCTL Low 037 1.00 0.92 0.41 1.08 0.44 1.00 0.95 0.59 0.41 0.99 0.90 Project: Morgan Hill area reinforcement
BRIGTANO 60 kv E;':S:Aw:l:-mc’“ tanding - Green Valley #1 and #2 115 kv P7 pCTL Low 057 0.98 0.92 0.61 1.03 0.62 0.99 0.94 0.70 0.61 097 NA Project: Morgan Hill area reinforcement
GABILAN 60 kV P7-1:A19:4;_Moss Landing - Salinas #1 and #2 115 kV Lines P7 pCTL Low 097 097 0.90 0.98 101 0.98 0.99 0.97 097 0.97 097 0.86 |Continue to monitor
LAURELES 60 kv P7-1:A19:4;_Moss Landing - Salinas #1 and #2 115 kV Lines P7 pCTL Low 097 097 0.88 0.98 1.02 0.97 0.98 0.95 099 0.97 097 0.83 |Continue to monitor
OTTER 60 kV P7-1:A19:4:_Moss Landing - Salinas #1 and #2 115 kV Lines P7 DCTL Low 0.96 0.96 0.87 0.97 1.01 0.97 0.98 0.94 0.98 0.97 0.96 0.81 Continue to monitor
BNA VSTA 60 kv P7-1:A19:4;_Moss Landing - Salinas #1 and #2 115 kV Lines p7 pCTL Low 097 0.96 0.90 0.98 1.01 0.98 0.99 0.97 0.96 0.97 0.96 0.87 |Continue to monitor
FIRESTNE 60 kV P7-1:A19:4;_Moss Landing - Salinas #1 and #2 115 kV Lines P7 pCTL Low 096 0.96 0.89 0.97 101 0.97 0.99 0.96 095 0.9 0.96 0.85 |Continue to monitor
SPENCE 60 kv P7-1:A19:4;_Moss Landing - Salinas #1 and #2 115 kV Lines P7 pCTL Low 0.96 095 0.88 0.96 101 0.97 0.99 0.96 0.94 0.95 095 0.85 |Continue to monitor
GONZALES 60 kv P7-1:A19:4;_Moss Landing - Salinas #1 and #2 115 kV Lines P7 pCTL Low 0.96 091 0.87 1.00 1.04 1.02 1.02 0.94 097 1.00 091 0.84  |Continue to monitor
GONZALES 60 kv E;':S:Aw:&-mc’“ tanding - Crazy Horse #1and #2 115 kv P7 pCTL Low 097 093 0.89 1.02 1.05 1.03 1.03 0.95 0.98 1.01 092 0.87 |Continue to monitor
CAMPHORA 60 kv P7-1:A19:4;_Moss Landing - Salinas #1 and #2 115 kV Lines P7 bCTL Low 097 092 0.88 1.00 1.03 1.02 101 0.95 0.98 1.00 092 0.86 |Continue to monitor
SOLEDAD 60 kv P7-1:A19:4;_Moss Landing - Salinas #1 and #2 115 kV Lines P7 pCTL Low 0.98 093 0.89 1.01 1.04 1.02 1.02 0.95 0.98 1.00 092 0.86 |Continue to monitor

California 1S0/IOP

October 31, 2022
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2022-2023 ISO Reliability Assessment - Study Results

Study Area:

Voltage Deviation

PG&E Central Coast/Los Padres

& California ISO

Post Cont. Voltage Deviation % (Baseline Scenarios)

Post Cont. Voltage Deviation % (Sensitivity Scenarios)

; ; Category 2024 2027 2032 ) ) ) ) ) 2024 SP Heavy ) ; ol Mitiqati "
Substation Contingency (All and Worst PG Categol ha Project & Potential Mitigation Solutions
gency ( ) gory Description summer | Summer | Summer 2024 Spring | 2027 Spring | 2024 Winter | 2027 Winter | 2032 Winter Renewable & Min | 2024 OP Sensitivity 2027 SP High CEC 2035 ATE J g
Off-Peak | Off-Peak Peak Peak Peak Forecast
Peak Peak Peak Gas Gen
SAN MIGL 70 kV ;iiﬁ;\?}ﬁLSAN MIGL-UNIONPGAE P1 N-1 <8 <8 10 <8 <8 <8 <8 <8 <8 <8 <8 12 Continue to monitor

California ISO/IOP

October 31, 2022
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2022-2023 ISO Reliability Assessment - Study Results

Study Area: PG&E Central Coast
PG&E Los Padres
Transient Stabilit . .
v & California 1SO
Transient Stability Performance
Baseline Scenarios Sensitivity Scenarios
Contingency Category Category Description Potential Mitigation Solutions
. . 2024 SP Heavy Renewable & .
2024 Spring Off-Peak 2027 Summer Peak 2032 Summer Peak 2032 Spring Off-Peak Min Gas Gen 2027 SP High CEC Forecast

In accordance with TPL-001-4- Requirement R2.6, this area relies on the past studies from the 2020-21 Transmission Planning Process.

http://www.caiso.com/Documents/BoardApproved2020-2021TransmissionPlan.pdf

California I1SO/IOP

October 31, 2022
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2022-2023 ISO Reliability Assessment - Study Results

Study Area:

Single Contingency Load Drop

PG&E Central Coast/Los Padres

& California ISO

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)

2024 Summer
Peak

2027 Summer
Peak

2032 Summer
Peak

2024 Spring
Off-Peak

2027 Spring
Off-Peak

2024 Winter
Peak

2027 Winter
Peak

2032 Winter
Peak

2024 SP
Heavy
Renewable &
Min Gas Gen

2024 OP
Sensitivity

2027 SP High
CEC Forecast

Potential Mitigation Solutions

No single contingency resulted in total load drop of more than 250 MW

California 1SO/IOP

October 31, 2022
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2022-2023 I1SO Reliability Assessment - Study Results

Study Area:

Single Source Substation with more than 100 MW Load

PG&E Central Coast/Los Padres

“‘% California ISO

Substation

Load Served (MW)
2024 SP
2024 Summer | 2027 Summer | 2032 Summer [ 2024 Spring | 2027 Spring | 2024 Winter | 2027 Winter | 2032 Winter Heavy 2024 OP | 2027 SP High
Peak Peak Peak Off-Peak Off-Peak Peak Peak Peak Renewable & | Sensitivity | CEC Forecast
Min Gas Gen

Potential Mitigation Solutions

No single source substation with more than 100 MW

California 1ISO/IOP

October 31, 2022
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2022-2023 ISO Reliability Assessment - Study Results
Study Area:
Thermal Overloads

PG&E Greater Bay Area

Page 1

&> California 1ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

California ISO/IOP

2024 P
Overloaded Facility Contingency (All and Worst P6) Category | Category Description 2024 2027 2032 2_024 2027 2924 2927 2932 Heavy 2024 OP 2027 sP Project & Potential Mitigation Solutions
Summer | Summer | Summer | Spring Off-| Spring Off-| Winter Winter Winter | Renewable Sensitivity High CEC | 2035 ATE
Peak Peak Peak Peak Peak Peak Peak Peak & Min Gas Forecast
Gen
P2-4:A17:5:_MONTAVIS 230KV - SECTION 1E & 2E P2 Bus/Breaker 144 15 26 38 16 74 2 15 118 89 14 <100 [Project: Monta Vista bus upgrade
AMES-Mountain View 115 kV -5C:A18:1: - - K
PS-5C:AL8:1: METCALF 500-230KV BATT(FAILURE OF NON P5 Non-Redundent | o oo | Diverge | Diverge | 144 157 22 49 Diverge | Diverge 148 Diverge <100 |install redundent battery supply
REDUNDENT BATT) battery supply
P2-4:A17:5:_MONTAVIS 230KV - SECTION 1E & 2E P2 150 2 23 83 50 72 35 1 117 84 4 <100 _[Project: Monta Vista bus upgrade
P5-5C:A18:1:_METCALF 500-230KV BATT(FAILURE OF NON- Non-Redundent ) _ ) ) ) )
AMES-Whisman 115 kv REDUNDENT BATT) P5 battery supply Diverge Diverge Diverge 135 140 36 46 Diverge Diverge 137 Diverge <100 Install redundent battery supply
TESLA-METCALF 500kV & MOSSLAND-LOSBANOS 500kV P6 N-1-1 <100 <100 103 <100 82 <100 | <100 | <100 <100 <100 <100 <100  |Continue to monitor
METCALF-MORGAN HILL 115KV & METCALF-EL PATIO #2
AWSGILROYSS-LLAGAS 115 kV 115KV P6 N-1-1 119 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 Project: Morgan Hill-Green Valley project
AWSGILROYSS-LLAGAS 115 kV Line No 1 METCALF-MORGAN HILL 115KV [2570] & GREENVALLEY-MRGN| P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 137 Continue to monitor
P5-5A:A8:2;_C.COSTAPP 230KV BUS 1&2(FAILURE OF NON- o5 Non-Redundent 0 o o o . o . 28 102 & 101 <100 | mstall redundent relay
) REDUNDENT RELAY) Relay
Bahia - Moraga 230 KV P5-5C:A8:2:_CONTRA COSTA PP 230KV BATT(FAILURE OF Non-Redundent
! N 2 jon-Redunden
. P5 89 93 64 63 57 51 54 36 100 87 97 <100
NON-REDUNDENT BATT) battery supply Install redundent battery supply
si;’&’:}ﬁ?zgzx\f"SWC’OD 115 (FAILURE OF NON- P5 N°"":e‘;'”"de"t 217 214 206 222 222 201 212 207 190 222 211 <100 [Install redundent relay
Bair 115/60KV Transformer 1 P5-5C:A10:2 RAVE)NSWOOD 230-115KV BATT(FAILURE OF Non-R eday dent
- N :2: - jon-Redunden
~ P5 202 177 177 221 225 202 211 192 | Di 220 170 <100
NON-REDUNDENT BATT) battery supply verge Install redundent battery supply
PS-SA/AL0:9:_RAVENSWOOD 115 (FAILURE OF NON- P5 Non-Redundent 143 147 147 118 121 99 105 118 128 118 145 <100 [Install redundent relay
, ) REDUNDENT RELAY) Relay
BairBelmont 115KV Line P5-5C:A10:2;_RAVENSWOOD 230-115KV BATT(FAILURE OF Non-Redundent
- N :2: - jon-Redunden
~ P5 138 137 137 117 118 99 105 112 | Di 117 135 <100
NON-REDUNDENT BATT) battery supply iverge Install redundent battery supply
PS-SA/AL0:9:_RAVENSWOOD 115 (FAILURE OF NON- P5 Non-Redundent 352 353 344 343 338 276 302 307 308 343 349 <100 [Install redundent relay
REDUNDENT RELAY) Relay
PS-5C:AL0:2:_RAVENSWOOD 230-115KV BATT(FAILURE OF Ps Non-Redundent 337 322 319 343 339 275 302 292 Diverge 344 313 <100 [Install redundent battery supply
. " . NON-REDUNDENT BATT) battery supply
Bair-Cooley Landing #1 60KV Line P5-5C:A10:2:_RAVENSWOOD 230-115KV BATT(FAILURE OF Non-Redundent
LA - P5 on-Redunden 234 223 222 238 235 158 174 168 | Diverge 239 218 <100 [Install redundent battery supply
NON-REDUNDENT BATT) battery supply
P5-5C:A10:2;_RAVENSWOOD 230-115KV BATT(FAILURE OF Non-Redundent )
~ P5 83 75 73 101 % 71 65 62 DI 100 74 <100
NON-REDUNDENT BATT) battery supply verge Install redundent battery supply
Base Case Base |PO <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 101 Continue to monitor
PS-SA/AL0:9:_RAVENSWOOD 115 (FAILURE OF NON- P5 Non-Redundent 294 301 299 264 278 186 196 211 266 264 297 <100 [Install redundent relay
REDUNDENT RELAY) Relay
;zzc';g?j;;x;’iﬁ:mor’ 230-115KV BATT(FAILURE OF Ps '\L"Q;Red“"del"t 286 274 278 264 279 186 196 204 | Diverge 264 267 <100 [Install redundent battery supply
Bair Cooley Landing #2 60KY Line P5 5CATOR RAVENS\IJOOD 230-115KV BATT(FAILURE OF N 3 ;r\;suzp .
LA - ( P5 on-Redundent 277 260 251 306 317 237 245 231 Diverge 306 254 <100 [Install redundent battery supply
NON-REDUNDENT BATT) battery supply
P5-5C:A10:2;_RAVENSWOOD 230-115KV BATT(FAILURE OF Non-Redundent )
~ P5 103 101 107 71 70 50 55 73 DI 72 100 <100
NON-REDUNDENT BATT) battery supply verge Install redundent battery supply
CLY LND2 115/60KV TB 2 & CLY LND 115/60KV TB 1 P6 N-1-1 152 153 206 <100 | <100 | <100 | <100 | <100 <100 <100 153 <100 _|Operating solution
P2-4:A8:9:_MORAGA 230KV - SECTION 2D & 1D P2 Bus/Breaker 111 111 104 a4 26 48 52 61 73 58 110 <100 'r"e':jei;;p‘x'ty increase, flow control or generation
P2-4:A8:13:_C.COSTAPPF 230KV - SECTION 2F & 1F P2 Bus/Breaker 100 93 92 22 36 35 38 52 57 38 91 <100 _[Project: Contra Costa lines reconfiguratiaon
P2-2:A16:10;_NEWARK D 230KV SECTION 1D P2 Bus/Breaker 99 103 102 37 46 4 50 60 65 51 101 <100 t';‘;:z‘:c'ty increase, flow control or Newark bus
P2-4:A16:17:_NEWARK D SECTION 1D & NEWARK E P2 Bus/Breaker 95 103 105 34 5 39 29 61 61 47 101 <100 Line capacity increase, flow control or Newark bus
SECTION 1E 230KV upgrade
P2-4:A16:7:_NEWARK E 230KV - SECTION 1E & 2E P2 Bus/Breaker 93 9 101 31 36 36 39 59 56 5 92 <100 t';‘;:z‘:c'ty increase, flow control or Newark bus
P1-1:A8:18:_DEC STG1 18.00KV & DEC CTG1 18.00KV & DEC Line canacity increase. flow control or Newark bus
CTG2 18.00KV & DEC CTG3 18.00KV GEN UNITS & P1- P3 G-1/N-1 100 100 103 <100 | <100 | <100 | <100 | <100 <100 <100 100 <00 | rad‘; v ’
2:A8:13:_CONTRA COSTA-LAS POSITAS 230KV [4510] P8
Cayetano-Lone Tree (Lone Tree-USWP) 230kV Line -5C:A18:1: - - K
¥ ( ) PS-5C:AL8:1: METCALF 500-230KV BATT(FAILURE OF NON P5 Non-Redundent | "y oo | piverge | Diverge 68 65 58 61 Diverge | Diverge 76 Diverge <100 |install redundent battery supply
REDUNDENT BATT) battery supply
P5-5C:A8:8:_MORAGA 230-115KV BATT(FAILURE OF NON- Non-Redundent
- P5 113 113 106 45 47 49 55 62 75 59 112 <100
REDUNDENT BATT) battery supply Install redundent battery supply
PS-5A:A8:4:_ MORAGA 230KV BUS #1 &2(FAILURE OF NON- PS5 Non-Redundent 111 111 104 a4 46 48 52 61 73 58 110 <100 |install redundent relay
REDUNDENT RELAY) Relay
;?ZJS:VCOSTA'LAS POSITAS 230KV & COLLNSVL-PITSBG F P6 N-1-1 <100 <100 103 <100 | <100 | <100 | <100 | <100 <100 <100 <100 <100  |Continue to monitor
P7-1:A8:4_Contra Costa-Moraga Nos. 1 & 2 230 kV lines P7 DCTL 105 104 100 40 2 a4 a8 59 64 52 103 <100 'r"e':jei;;p‘x'ty increase, flow control or generation
P7-‘1:A16:5_Tesla-Newark No.1 and Tesla-Ravenswood 230 7 DeTL 102 105 103 28 50 26 53 60 72 58 104 <100 Llne. capacity increase, flow control or generation
kV lines redispatch
P7-1:A16:7_Tesla - Newark No.2 and Metcalf - Los Esteros 230kV| ~ P7-1  [DTCL <100 <100 <100 | <100 [ <100 | <100 | <to0 | <100 <100 <100 <100 101 :'e'(‘fwfap‘iﬁ"y increase, flow control or generation
P2-4:A8:9:_MORAGA 230KV - SECTION 2D & 1D P2 Bus/Breaker 111 111 104 47 50 50 54 62 86 62 109 <100 :'e':is::t:ﬁ'ty increase, flow control or generation

October 31, 2022
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2022-2023 ISO Reliability Assessment - Study Results
Study Area:
Thermal Overloads

PG&E Greater Bay Area

Page 2

&> California 1ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

2024 SP
Overloaded Facility Contingency (All and Worst P6) Category | Category Description 2024 2027 2032 2_024 2027 2924 2927 2932 Heavy 2024 OP 2027 sP Project & Potential Mitigation Solutions
Summer | Summer | Summer | Spring Off-| Spring Off-| Winter Winter Winter | Renewable Sensitivity High CEC | 2035 ATE
Peak Peak Peak Peak Peak Peak Peak Peak | &Min Gas Forecast
Gen
P2-4:A8:13:_C.COSTAPPF 230KV - SECTION 2F & 1F P2 Bus/Breaker 100 93 92 27 41 37 40 54 70 41 90 <100 |Project: Contra Costa lines reconfiguratiaon
P2-2:A16:10;_NEWARK D 230KV SECTION 1D P2 Bus/Breaker 99 103 102 a1 50 a4 52 61 77 54 101 <100 :'S;:Zp:my increase, flow control or Newark bus
P2-4:A16:17:_NEWARK D SECTION 1D & NEWARK E P2 Bus/Breaker 95 103 105 38 49 2 50 63 74 51 101 <100 Line capacity increase, flow control or Newark bus
SECTION 1E 230KV upgrade
P2-4:A16:7:_NEWARK E 230KV - SECTION 1E & 2E P2 Bus/Breaker 93 9 101 35 20 39 2 60 68 49 92 <100 :'S;:Zp:my increase, flow control or Newark bus
P1-1:A8:18:_DEC STG1 18.00KV & DEC CTG1 18.00KV & DEC T ity f trol or Newark b
CTG2 18.00KV & DEC CTG3 18.00KV GEN UNITS & P1- P3 G-1/N-1 100 100 103 <100 <100 <100 <100 <100 <100 <100 99 <100 |""€ cadpac' Y increase, Tlow control or Newark bus
-A8:13: upgrade
Gayetano-Lone Tres (USWP-Cayetano) 230KV Line 2:A8:13:_CONTRA COSTA-LAS POSITAS 230KV [4510]
P5-5C:A18:1:_METCALF 500-230KV BATT(FAILURE OF NON- Non-Redundent . . . ’ ’ ’
REDUNDENT BATT) P5 battery supply Diverge Diverge Diverge 71 69 60 63 Diverge Diverge 80 Diverge <100 Install redundent battery supply
PS5-5C:AB:8:_MORAGA 230-115KV BATT(FAILURE OF NON- P5 Non-Redundent 113 113 106 19 51 51 57 64 87 63 111 <100 [Install redundent battery supply
REDUNDENT BATT) battery supply
P5-5A:A8:4:_MORAGA 230KV BUS #1 &2(FAILURE OF NON- Non-Redundent
REDUNDENT RELAY) PS Relay 111 111 104 47 50 50 54 62 86 62 109 <100  |Install redundent relay
i?gloil/:vcosm—ms POSITAS 230KV & COLLNSVL-PITSBG F P6 N-1-1 <100 <100 103 <100 <100 <100 <100 <100 <100 <100 <100 <100  |Continue to monitor
P7-1:A8:4_Contra Costa-Moraga Nos. 1 & 2 230 kV lines p7 bt 105 104 100 44 46 46 50 60 76 s6 103 <100 :'e':is::t:ﬁ'ty increase, flow control o generation
P7—2‘I.:A16:5jesla—Newark No.1 and Tesla-Ravenswood 230 b7 DeTL 102 105 103 51 54 48 54 62 85 61 108 <100 Line. capacity increase, flow control or generation
kV lines redispatch
Christie-Sobrante (Oleum-Sobrante) 115kV Line P7-1:A7:3_Sobrante-G Nos. 1 & 2 115 kV lines P7 DCTL 124 107 46 106 44 82 89 51 89 109 107 <100 Project: Sobrante-Christie reconductor
P5-5C:A8:8:_MORAGA 230-115KV BATT(FAILURE OF NON- Non-Redundent
REDUNDENT BATT) PS battery supply 86 86 114 64 74 54 47 88 78 69 104 <100  |Install redundent battery supply
Claremont K - Oakland D #1 115kV Cable K-D #2 115KV [9967] & MORAGA-OAKLAND J 115KV [2760] P8 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 113 Project: Oakland Clean Energy Initiative
P1-2:A7:24: KD #2 115KV [9967] & P1-2:A7:6:_ MORAGA- P6 N-1-1 58 64 101 26 50 35 26 74 43 26 68 <100 |Project: Oakland Clean Energy Initiative
OAKLAND #2 115KV [2730]
P5-5C:A8:8:_MORAGA 230-115KV BATT(FAILURE OF NON- Non-Redundent
Claremont K - Oakland D #2 115kV Cable REDUNDENT BATT) P5 battery supply 84 84 111 63 72 52 46 85 76 68 101 <100 Install redundent battery supply
K-D #1 115KV [9966] & MORAGA-OAKLAND J 115KV [2760] P8 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 111 Project: Oakland Clean Energy Initiative
) PS-5C:A8:8: MORAGA 230-115KV BATT(FAILURE OF NON- P5 Non-Redundent 99 99 133 74 82 48 43 79 86 80 119 <100 [Install redundent battery supply
Claremont-East Portal 115kV section REDUNDENT BATT) battery supply
SOBRANTE-MORAGA 115KV [3742] & SOBRANTE-GRIZZLY-CLA P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 101 Continue to monitor
Zis:[;ﬁ?\ﬁ?z’:;’f”swom’ 115 (FAILURE OF NON- Ps N°""::T“"de"t 116 114 113 120 102 88 9% 9% 103 121 113 <100 [Install redundent relay
CLYLNDG-BLHVNTPZ 60K P5-5C:A10:2: RAVE)NSWOOD 230-115KV BATT(FAILURE OF Non-R eday d
LA - ( P5 on-Redundent 111 103 104 120 103 88 93 %0 Diverge 121 102 <100 [Install redundent battery supply
NON-REDUNDENT BATT) battery supply
P1-1:A8:18:_DEC STG1 18.00KV & DEC CTG1 18.00KV & DEC
COLLNSVL-PITSBG E #1230 kv CTG2 18.00KV & DEC CTG3 18.00KV GEN UNITS & P1- P3 G-1/N-1 <100 <100 122 <100 <100 <100 <100 <100 <100 <100 0 <100  |Operating solution
2:A8:85:_COLLNSVL-PITSBG F #1 230KV [0]
COLLNSVL-PITSBG E 230 kV Base Case PO Base Case <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 107 Continue to mon!lor
P1-2:A8:85:_COLLNSVL-PITSBG F #1 230KV [0] P12 [N <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 117 Continue to monitor
P1-1:A8:18:_DEC STG1 18.00KV & DEC CTG1 18.00KV & DEC
COLLNSVL-PITSBG F #1230 kV CTG2 18.00KV & DEC CTG3 18.00KV GEN UNITS & P1- P3 G-1/N-1 <100 <100 121 <100 <100 <100 <100 <100 <100 <100 0 <100 Operating solution
COLLNSVL-PITSBG E #1 230KV [0]
COLLNSVL-PITSBG F 230 kV/ COLLNSVL-PITSBG E #1 230KV [0] P12 [N-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 117 Continue to monitor
Contra Costa-Las Positas 230KV Line .COSTAPPE 230KV - SECTION 2E & 1E P2 Bus/Breaker 112 34 34 32 2 61 38 38 68 52 23 <100 Project: Contra Costa lines reconfiguratiaon
Cooley Landing 115/60kV Ti #1 P1-3:A10:12:_CLY LND2 115/60KV TB 2 P13 [N-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 105 Continue to monitor
Cooley Landing 115/60kV Ti #2 P1-3:A10:13:_CLY LND 115/60KV TB 1 P13 [N-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 105 Continue to monitor
P5-5A:A10:9:_RAVENSWOOD 115 (FAILURE OF NON- Non-Redundent
REDUNDENT RELAY) P5 Relay 102 99 89 122 119 76 74 68 104 122 97 <100 Install redundent relay
P5-5C:A10:2:_RAVENSWOOD 230-115KV BATT(FAILURE OF Non-Redundent
y ] 97 90 84 121 120 77 73 65 85 121 87 100
Cooley Landing-Palo Alto 115KV Line NON-REDUNDENT BATT) battery supply < Install redundent battery supply
RAVENSWOOD-COOLEY LANDING #1 115KV [3390] & RAVENSV| P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 131 Continue to monitor
:\7/'"1;:0:ZO—RE"e"SW“d'C""'eV Landing Nos. 182115 p7 beTL 79 81 106 61 55 48 53 69 66 61 84 <100 |Continue to monitor
Cooley Landing-Stanford 60kV Line (Cooley Landing-SRI) Base Case Base |P0 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 116 Continue to monitor
P1-2:A18:42:_PIERCY-METCALF 115KV [4318] P12 [N <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 114 Continue to monitor
P5-5C:A18:1:_METCALF 500-230KV BATT(FAILURE OF NON- Non-Redundent . . . ’ ’ ’
Dixon Landing-McKee 115 kV Line REDUNDENT BATT) P5 battery supply Diverge Diverge Diverge 90 67 94 57 Diverge Diverge 93 Diverge <100 Install redundent battery supply
P5-5C:A18:1:_METCALF 500-230KV BATT(FAILURE OF NON- Non-Redundent . . . ’ ’
REDUNDENT BATT) P5 battery supply Diverge Diverge Diverge 79 52 82 43 Diverge 79 81 Diverge <100 Install redundent battery supply
P1-3:A16:2;_E. SHORE 230/115KV TB 2 P1-3 [N <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 100 Continue to monitor
Eastshore 230/115kV Transformer #1 -
E. SHORE 230/115KV TB 2 & EASTSHORE-SAN MATEOQ 230KV [4 P8 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 142 Continue to monitor
-3:A16:6:_E. - P2 108 66 85 43 22 50 42 56 33 45 68 101 ject: i igurati
Eastshore 230/115KV Transformer #2 P2-3:A16:6:_E. SHORE 230KV - MIDDLE BREAKER BAY 2 Bus/Breaker Project: East Shore lines reconfiguration
E. SHORE 230/115KV TB 1 & EASTSHORE-SAN MATEO 230KV [4 P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 142 Continue to monitor

California ISO/IOP
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2022-2023 ISO Reliability Assessment - Study Results
Study Area:
Thermal Overloads

PG&E Greater Bay Area

Page 3

‘\‘7 California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

California ISO/IOP

2024 SP
Overloaded Facility Contingency (All and Worst P6) Category | Category Description 2024 2027 2032 2_024 2027 2924 2027 2932 Heavy 2024 OP 2027 sP Project & Potential Mitigation Solutions
Summer | Summer | Summer | Spring Off-| Spring Off-| Winter Winter Winter | Renewable Sensitivity High CEC | 2035 ATE
Peak Peak Peak Peak Peak Peak Peak Peak | &Min Gas Forecast
Gen
PS-5C:AL0:2:_RAVENSWOOD 230-115KV BATT(FAILURE OF P5 Non-Redundent 105 103 102 67 57 59 61 72 Diverge 72 105 <100 [Install redundent battery supply
NON-REDUNDENT BATT) battery supply
P5-5C:A16:11:_EASTSHORE 115KV BATT(FAILURE OF NON- Non-Redundent
" P5 84 72 102 26 19 32 37 53 14 31 74 <100
Eastshore-San Mateo 230kV Line REDUNDENT BATT) battery supply Install redundent battery supply
P7-1:410:2_Newark-Ravenswood 230 kV and Tesla- P7 DCTL EN) 85 105 43 38 2 15 62 67 50 87 Diverge | Continue to monitor
Ravenswood 230 kV lines
P7-1:A16:6_Newark-Ravenswood 230 kV and Tesla-Ravenswood £ P7-1 DTCL <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 Diverge |Continue to monitor
gizz:i?ﬁms;ﬁ (;::r)) 230-115-60KV BATT(FAILURE Ps '\L"Q;Red“"del"t 93 Diverge | Diverge | 49 38 61 65 68 60 49 Diverge <100 [Install redundent battery supply
EGBERT $1-EGBERTSWSTA230 kY P5-5CA10:1:_SAN MATEO 230-115- 60KV BATTFATLURE OF N 3 :r\;suzp .
LA ad ( P5 on-Redundent 69 Diverge | Diverge | 45 37 36 44 | Diverge 52 1 Diverge <100 [Install redundent battery supply
NON-REDUNDENT BATT) battery supply
:ISOZCR)EE?J;I;::"I\" &ﬁEO 230-115-60KV BATT(FAILURE OF P5 V\:Jor;;Redundelnt 106 Diverge Diverge 65 56 51 61 Diverge 77 65 Diverge <100 Install redundent battery supply
EGBERT S2.EGBERTSWSTA230 KV 75 5CATOLSAN MATI)EO 230-115-60KV BATT(FAILURE OF N 3 :r\;suzp .
LA ad ( P5 on-Redundent 106 | Diverge | Diverge | <100 | <100 | <100 | <100 | Diverge | <100 <100 Diverge <100 [Install redundent battery supply
NON-REDUNDENT BATT) battery supply
P5-5C:A10:1:_SAN MATEO 230-115-60KV BATT(FAILURE OF Non-Redundent ) ) ) )
EGBERT S3-MARTIN S4 230 kV NON-REDUNDENT BATT) P5 battery supply 94 Diverge Diverge 56 53 49 52 Diverge 65 57 Diverge <100 Install redundent battery supply
EGBERTSWSTA-EGBERT S3 230 kV :56 ; C;;g%;[;::? ;'\’:T)EO 230-115-60KV BATT(FAILURE OF PS5 12"(;:?::;‘;;? 9 Diverge | Diverge 56 53 49 52 Diverge 65 57 Diverge <100 |install redundent battery supply
P5-5C:A18:3;_LOS ESTEROS 230-115KV BATT(FAILURE OF Non-Redundent
- P5 98 123 59 80 86 80 105 4 100 68 126 100
NON-REDUNDENT BATT) battery supply < Install redundent battery supply
P5-5A:A18:2:_LOS ESTEROS 230 KV BAAH BUS #18:2 P5 Non-Redundent 87 109 50 66 81 66 101 31 95 54 112 <100 [Install redundent relay
(FAILURE OF NON-REDUNDENT RELAY) Relay
P5-5A:A18:2:_LOS ESTEROS 230 KV BAAH BUS #1&2 Non-Redundent
— P5 87 109 50 66 81 66 101 31 95 54 112 <100
(FAILURE OF NON-REDUNDENT RELAY) Relay Install redundent relay
PS-5C:ALG:7:_NEWARK 230KV BATT(FAILURE OF NON- P5 Non-Redundent 86 113 | Diverge 60 75 61 £ 16 Diverge 55 114 <100 [Install redundent battery supply
REDUNDENT BATT) battery supply
' , P5-5C:A16:7:_NEWARK 230KV BATT(FAILURE OF NON- Non-Redundent ) )
El Patio-San Jose Sta. ‘A" 115 kV Line = P5 86 113 DI 60 75 61 90 46 Di 55 114 100
REDUNDENT BATT) battery supply LIRS, iverge < Install redundent battery supply
P7-1:A18:17_Metcalf - Evergreen #1 and #2 115 kV Lines P7 pCTL 93 116 50 74 84 73 105 30 %6 60 118 <100  |Project: San Jose area HVDC
P7-1:A18:17_Metcalf - Evergreen #1 and #2 115 kV Lines P7 DeTL 93 116 50 74 84 73 105 30 % 60 118 <100  |Project: San Jose area HVDC
P7-1:A18:20_Newark - Los Esteros & Los Esteros - Metcalf P7 DCTL 89 111 53 69 83 69 104 34 97 57 113 <100 |Project: San Jose area HVDC
230kV Lines
P7-1:A18:20_Newark - Los Esteros & Los Esteros - Metcalf P7 DCTL 89 111 53 69 83 69 104 34 97 57 113 <100 |Project: San Jose area HVDC
230 kV Lines
g‘r; Z gﬁgé:ﬁm\?;;ﬁ '55:1:) 230-115-60KV BATT(FAILURE P5 ’\:f"'Red”"del"t 9 Diverge | Diverge | 46 22 55 60 65 62 16 Diverge <100 [Install redundent battery supply
EMBRCDRD-EGBERT 1230 kv P5-5CAL0-L,_SAN MATED )230 115-60KV BATT(FAILURE OF N all:r\gsu;;p yt
- N :1: - - jon-Redunden
= P5 73 D D 44 41 36 42 | oi 52 45 D 100
NON-REDUNDENT BATT) battery supply \verge | Diverge iverge iverge < Install redundent battery supply
EMBRCDRD-EGBERT S1 230 kV Line No 1 SAN MATEO-MARTIN 230KV [9980] & POTRERO-TBC_POT1 #1 | P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 101 Continue to monitor
_ P1-2:A17:34;_MONTA VISTA-LOS GATOS 60KV [7610] P1 N1 121 121 151 81 85 81 79 109 84 82 123 <100 |[Disable
Evergreen-Almaden 60 kV Line
P1-2:A17:34;_MONTA VISTA-LOS GATOS 60KV [7610] P1 N-1 121 121 152 81 85 81 79 109 34 82 123 <100 |[Disable
EVERGREN-EVRGRN 1115 kV P1-2:A17:34;_MONTA VISTA-LOS GATOS 60KV [7610] P1 N1 77 77 101 55 56 53 53 72 50 55 79 <100 |Continue to monitor
;i;’&’:}ﬁ%xx"swcw 115 (FAILURE OF NON- P5 N°"":e‘;'”"de"t 55 53 40 66 118 52 49 3 PP 66 54 <100 [Install redundent relay
FACEBOOKJCTZ FACEBOOKBH 60 KV P5-5C:A10:2 RAVE)NSWOOD 230-115KV BATT(FAILURE OF N Reday dent
- N :2: - jon-Redunden
~ P5 53 48 40 65 118 52 49 41 D 65 48 <100
NON-REDUNDENT BATT) battery supply iverge Install redundent battery supply
FMC-San Jose 'B' 115 kV Line iz?l::s:fNRs 400115 kV bus tie breaker to NRS 300 115 P2 Bus/Breaker 139 <100 <100 102 <100 105 <100 | <100 150 98 <100 <100 [Project: SVP bus tie breaker upgrade
P5-5C:A16:7:_NEWARK 230KV BATT(FAILURE OF NON- Non-Redundent )
X = P5 100 100 | D 100 100 100 100 80 100 100 100 100
FMC-SANJOSEB 115 kV REDUNDENT BATT) battery supply < < iverge < < < < < < < < Install redundent battery supply
Grant-Eastshore #1 115kV Line P2-4:A8:34:_MORAGA.E 115KV - SECTION 2E & 1E P2-4  |Bus-Tie-Breaker <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 109 Continue to monitor
Grant-Eastshore #2 115kV Line P2-4:A8:34:_MORAGA.E 115KV - SECTION 2E & 1E P2-4  |Bus-Tie-Breaker <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 110 Continue to monitor
Grant-Oakland J 115 kV Line P2-4:A8:34:_MORAGA.E 115KV - SECTION 2E & 1E P2 Bus/Breaker 92 93 109 67 59 47 51 61 70 68 94 <100 | Continue to monitor
GREENVALLEY-MOSSLNSW 115 kV P7-1:A18:18_Metcalf - Morgan Hill & Metcalf - Llagas 115 kV Lines P7-1 DTCL <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 111 Continue to monitor
P5-5C:AL8:1:_METCALF 500-230KV BATT(FAILURE OF NON- Non-Redundent ) ) ) .
- P5 100 | D DI 100 128 100 103 | Di 100 100 | DI 100 |Install redundent batt I
GREENVALLEY-MRGN HIL 115 kV REDUNDENT BATT) battery supply < \verge | Diverse | < < verge | < < e < nstall redundent battery supply
P7-1:A18:18_Metcalf - Morgan Hill & Metcalf - Llagas 115 kV Lines P7-1 DTCL <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 102 Continue to monitor
P5-5A:A10:1:_JEFFERSON 230 KV BAAH BUS (FAILURE OF Non-Redundent
~ P5 154 155 213 151 103 113 126 158 98 153 157 <100
NON-REDUNDENT RELAY) Relay Install redundent relay
PS-5C:AL0:2:_RAVENSWOOD 230-115KV BATT(FAILURE OF P5 Non-Redundent %6 111 84 122 103 76 84 78 Diverge 108 112 <100 [Install redundent battery supply
NON-REDUNDENT BATT) battery supply
’ ) P5-5C:A10:2;_RAVENSWOOD 230-115KV BATT(FAILURE OF Non-Redundent )
Jefferson-Hillsdale JCT 60kV Line oy P5 90 102 82 109 90 79 88 87 Di 97 103 100
NON-REDUNDENT BATT) battery supply verge < Install redundent battery supply
PS-5C:AL0:2:_RAVENSWOOD 230-115KV BATT(FAILURE OF P5 Non-Redundent 89 102 80 108 £ 79 88 86 Diverge % 102 <100 [Install redundent battery supply
NON-REDUNDENT BATT) battery supply
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Study Area: PG&E Greater Bay Area
Thermal Overloads “‘7 California ISO
Loading % (Baseline Scenarios) Loading % (Sensitivity Scenarios)
2024 SP
Overloaded Facility Contingency (All and Worst P6) Category | Category Description 2024 2027 2032 2_024 2027 2924 2927 2932 Heavy 2024 OP 2027 sP Project & Potential Mitigation Solutions
Summer | Summer | Summer | Spring Off-| Spring Off-| Winter Winter Winter | Renewable Sensitivity High CEC | 2035 ATE
Peak Peak Peak Peak Peak Peak Peak Peak | &Min Gas Forecast
Gen
PS-5C:AL0:2:_RAVENSWOOD 230-115KV BATT(FAILURE OF P5 Non-Redundent 89 102 80 108 £ 79 88 86 Diverge % 102 <100 [Install redundent battery supply
NON-REDUNDENT BATT) battery supply
Jefferson-Las Pulgas 60kV Line (Jefferson-Woodside) P5-5A:A10:1:_JEFFERSON 230 KV BAAH BUS (FAILURE OF NON  P5-5  [Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 116 Continue to monitor
. P5-5C:A10:1:_SAN MATEO 230-115-60KV BATT(FAILURE OF Non-Redundent . . ’ ’
Jefferson-Martin 230kV Cable NON-REDUNDENT BATT) P5 battery supply 108 Diverge Diverge 64 60 59 59 Diverge 82 65 Diverge <100 Install redundent battery supply
PS-SC:ALO:L:_SAN MATEO 230-115-60KV BATT(FAILURE OF | g Non-Redundent 107 | Diverge | Diverge 64 57 56 59 Diverge 80 64 Diverge <100 [Install redundent battery supply
NON-REDUNDENT BATT) battery supply
. . P5-5C:A10:1:_SAN MATEO 230-115-60KV BATT(FAILURE OF Non-Redundent . . ’ .
Jefferson-Martin 230KV Line iy
NON-REDUNDENT BATT) P5 battery supply 107 Diverge Diverge 64 57 56 59 Diverge 80 65 Diverge <100 Install redundent battery supply
PS-SC:ALO:L:_SAN MATEO 230-115-60KV BATT(FAILURE OF | g Non-Redundent 107 | Diverge | Diverge 63 56 55 59 Diverge 79 65 Diverge <100 [Install redundent battery supply
NON-REDUNDENT BATT) battery supply
Jefferson-Stanford #1 60KV Line P5-5A:A10:1:_JEFFERSON 230 KV BAAH BUS (FAILURE OF NON  P5-5  |Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 101 Install redundent relay
PS-5C:A18:1:_METCALF 500-230KV BATT(FAILURE OF NON- P5 Non-Redundent Diverge Diverge Diverge 105 47 104 46 Diverge Diverge 107 Diverge <100 Install redundent battery supply
y . REDUNDENT BATT) battery supply
Kifer-Duane 115 kV Line P5-5C:A18:19:_METCALF 115KV BATT(FAILURE OF NON: Non-Redundi
LA ( g P5 on-Redundent 106 62 60 78 45 82 51 47 % 79 70 <100 [Install redundent battery supply
REDUNDENT BATT) battery supply
izzz;::s:_NRs 400115 kV bus tie breaker to NRS 300 115 P2 Bus/Breaker 190 <100 <100 143 <100 157 <100 | <100 208 136 <100 <100 |Project: SVP bus tie breaker upgrade
iz?'A:GLNRS 400115 kV bus tie breaker to NRS 300 115 P2 Bus/Breaker 117 <100 <100 88 <100 91 <100 | <100 127 84 <100 <100 [Project: SVP bus tie breaker upgrade
us
SVP2-2:2:_NRS 300 115 kV bus P2 Bus/Breaker 38 88 121 41 41 44 94 110 53 32 89 <100 Mitigation under review by SVP
P5-5C:A18:1:_METCALF 500-230KV BATT(FAILURE OF NON- Non-Redundent . . . . . .
REDUNDENT BATT) P5 battery supply Diverge | Diverge | Diverge 83 64 79 37 Diverge Diverge 85 Diverge <100 Install redundent battery supply
Kifer-FMC 115 KV Line PS-5C:AL8:1: METCALF 500-230KV BATT(FAILURE OF NON- PS5 Non-Redundent | o oo | Diverge | Diverge | 134 104 136 63 Diverge | Diverge 138 Diverge <100 |install redundent battery supply
REDUNDENT BATT) battery supply
P5-5C:A18:19:_METCALF 115KV BATT(FAILURE OF NON- Non-Redundent
" P5 138 132 50 83 114 87 90 22 117 83 147 100
REDUNDENT BATT) battery supply < Install redundent battery supply
PS-5C:AL8:3:_LOS ESTEROS 230-115KV BATT(FAILURE OF P5 Non-Redundent 47 83 102 62 49 58 101 99 69 15 85 <100 [Install redundent battery supply
NON-REDUNDENT BATT) battery supply
P5-5C:A16:7:_NEWARK 230KV BATT(FAILURE OF NON- Non-Redundent . .
REDUNDENT BATT) P5 battery supply 42 79 Diverge 35 36 35 70 111 Diverge 29 70 <100 Install redundent battery supply
SSS 230/230KV TB 1 & LOS ESTEROS-NORTECH 115KV P6 N-1-1 <100 122 <100 <100 <100 <100 <100 <100 <100 <100 <100 114 Project: San Jose area HVDC
y P5-5C:A8:3:_PITTSBURG PP 230-115KV BATT(FAILURE OF Non-Redundent
" PS5 125 139 152 65 23 72 76 134 107 65 163 100
Lakewood Bus Tie NON-REDUNDENT BATT) battery supply < Install redundent battery supply
. P5-5C:A8:3:_PITTSBURG PP 230-115KV BATT(FAILURE OF Non-Redundent
- " P5 120 133 137 64 4 64 68 126 103 65 154 100
Lakewood-Clayton 115kV Line NON-REDUNDENT BATT) battery supply < Install redundent battery supply
P2-4:A8:12:_C.COSTAPPE 230KV - SECTION 2E & 1E P2 Bus/Breaker 155 17 19 26 18 57 28 28 97 60 7 <100 |Project: Contra Costa lines reconfiguratiaon
P2-4:A8:9:_MORAGA 230KV - SECTION 2D & 1D P2 Bus/Breaker 110 106 97 34 54 37 41 50 87 53 104 <100 |Project: Collinsville 500/230 KV station
P2-4:AB:41: C.COSTAPPE SECTION 2E & C.COSTAPPF P2 Bus/Breaker 108 78 77 28 32 34 25 39 76 47 73 <100  |Project: Contra Costa lines reconfiguratiaon
SECTION 2F 230KV
P2-4:A16:7:_NEWARK E 230KV - SECTION 1E & 2E P24 |Bus-Tie-Breaker <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 101 Line capacity increase, flow control or
Zi;L'J:N)lesN'lI'_B’\AATE‘:)CALF 500-230KV BATT(FAILURE OF NON- P5 '\:;r;;:f:::‘s;:t Diverge Diverge Diverge 66 78 49 50 Diverge Diverge 76 Diverge <100 Install redundent battery supply
Las Positas-Newark 230kV Line P5-5C:A8:8:_MORAGA 230-115KV BATT(FAILURE OF NON- P5 Non-Redundent 113 109 100 35 54 38 42 51 89 55 106 <100 |install redundent battery supply
REDUNDENT BATT) battery supply
P5-5A:A8:4:_MORAGA 230KV BUS #1 &2(FAILURE OF NON- Non-Redundent
iy P5 110 106 97 34 54 37 41 50 87 53 104 <100
REDUNDENT RELAY) Relay Install redundent relay
P7-1:A8:4_Contra Costa-Moraga Nos. 1 & 2 230 kV lines P7 DCTL 103 98 92 30 48 34 37 47 76 46 95 100 Project: Collinsville 500/230 kV station
:\j’lilr;:“-hs'a'"ewa'k No.1and Tesla-Ravenswood 230 | beTL 100 101 9% 38 61 37 41 50 88 55 99 <100 |Project: Collinsville 500/230 kV station
P7-1:A16:7_Tesla - Newark No.2 and Metcalf - Los Esteros 230 kV P7-1 DTCL <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 100 Line capacity increase, flow control or
LAWRENCE-PHILLIPSJCT 115 kv ;i ;’5&21:’;?;2%”’( 230KV BATT(FAILURE OF NON- P5 ’\:;"‘;:fyd::';;:t 83 102 Diverge 51 63 20 50 53 Diverge 48 102 <100 |install redundent battery supply
P2-4:A16:7:_NEWARK E 230KV - SECTION 1E & 2E P2-4  |Bus-Tie-Breaker <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 102 Continue to monitor
. LECEFST1 13.80KV & LECEFGT1 13.80KV &
;EBCBEDFGTé13'80KVS&&LE(;EZF‘GE:;?&DKV & LECEFGMS P3 G-1/N-1 <100 102 <100 <100 <100 <100 <100 <100 <100 <100 105 <100  |Project: San Jose area HVDC
Los Esteros-Metcalf 230 kV Line -BOKV GEN UNITS & P1-2:A16:21:_NEWARK E-F BUSTIE
230KV [4640]
P5-5C:A16:7:_NEWARK 230KV BATT(FAILURE OF NON- Non-Redundent . ’
- P5 103 117 Di 75 89 76 98 96 Di 70 121 <100
REDUNDENT BATT) battery supply WEEE iverge Install redundent battery supply
NEWARK-NRS 230KV HVDC [0] & NEWARK E-F BUS TIE 230KV [{ P8 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 107 Continue to monitor
LOS ESTEROS-TRIMBLE 115KV [2550] & METCALF 500 KV-SAN P8 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 116 Continue to monitor
Los Esteros-Montague 115 kV Line . X
o LOS ESTEROS-TRIMBLE 115KV & NORTECH-NORTHERN P6 N-1-1 100 114 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100  |Project: San Jose area HVDC
RECEIVING STATION 115KV
P1-2:A18:62:_NEWARK-NRS 230KV HVDC [0] P1 N-1 <100 <100 114 <100 <100 <100 <100 113 <100 <100 <100 <100 Operating solution
P1-2:A18:48:_LOS ESTEROS-NORTECH 115KV [4032] P1 N-1 97 100 97 92 91 93 97 93 94 91 103 <100 Project: San Jose area HVDC
P2-4:A16:21:_NEWARK D 230KV - SECTION 2D & 1D P2 Bus/Breaker <100 <100 121 <100 <100 <100 <100 118 <100 <100 <100 <100 Operating solution

California ISO/IOP
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2022-2023 ISO Reliability Assessment - Study Results

Study Area:
Thermal Overloads

PG&E Greater Bay Area

Page 5

&> California 1ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

California ISO/IOP

2024 SP
Overloaded Facility Contingency (All and Worst P6) Category | Category Description 2024 2027 2032 2_024 2027 2924 2927 2932 Heavy 2024 OP 2027 sP Project & Potential Mitigation Solutions
Summer | Summer | Summer | Spring Off-| Spring Off-| Winter Winter Winter | Renewable Sensitivity High CEC | 2035 ATE
Peak Peak Peak Peak Peak Peak Peak Peak | &Min Gas Forecast
Gen
P2-3:A16:41:_NEWARK D - 2D 230KV & NEWARK-NRS 230 P2 Bus/Breaker <100 <100 117 <100 <100 <100 <100 115 <100 <100 <100 <100  |Operating solution
KV HVDC #1 LINE
P2-3:A18:46:_LS ESTRS 115KV - MIDDLE BREAKER BAY 1 P2 Bus/Breaker 97 100 97 92 91 93 97 93 9 91 103 <100  |Project: San Jose area HVDC
P2-1:A18:35:_LOS ESTEROS-NORTECH 115KV [4032] (LS P2 Bus/Breaker 97 100 97 92 91 93 97 93 9% 91 103 <100 |Project: San Jose area HVDC
ESTRS-LSESTRSRCTR)
P2-1:A18:40:_LOS ESTEROS-NORTECH 115KV [4032] )

- P2 97 100 97 92 91 93 97 93 94 91 103 <100 :
(LSESTRSRCTR-NORTECH) Bus/Breaker Project: San Jose area HVDC
P2-2:A18:52:_NORTECH 115KV SECTION 1F P2 Bus/Breaker 95 98 95 91 90 92 96 91 93 91 102 <100 | Operating solution
P2-4:A16:18:_NEWARK D SECTION 2D & NEWARK E P2 Bus/Breaker 88 %2 117 88 88 88 89 115 81 88 90 <100  |Operating solution
SECTION 2E 230KV,

P2-2:A16:11:_NEWARK D 230KV SECTION 2D P2 Bus/Breaker 88 91 117 86 87 87 88 115 86 86 89 <100 Operating solution
- . I — Zi;L'J:N)lesN'lI'_B’\AATE‘:)CALF 500-230KV BATT(FAILURE OF NON- P5 '\:;r;;:f:::‘s;:t Diverge Diverge Diverge 97 95 96 93 Diverge Diverge 94 Diverge <100 Install redundent battery supply
os Esteros-Silicon Switching Station ine CAA18:3: .
P5-5A:A18:3:_LOS ESTEROS 115KV BAAH BUS (FAILURE OF ps Non-Redundent R &G 2GR 0 o8 9% 2GR 9% 9 03 2w <100 [install redundent relay
NON-REDUNDENT RELAY) Relay
P5-5C:A18:19:_METCALF 115KV BATT(FAILURE OF NON- Non-Redundent
" P5 97 103 99 94 96 95 99 95 94 92 100 <100
REDUNDENT BATT) battery supply Install redundent battery supply
PS-5C:AL8:23:_NORTECH 115KV BATT(FAILURE OF NON- P5 Non-Redundent 95 98 9 £ £ 92 % 91 93 %0 101 <100 [Install redundent battery supply
REDUNDENT BATT) battery supply
P5-5C:A16:17:_NEWARK E&F 115KV BATT(FAILURE OF NON- Non-Redundent
- P5 92 101 88 85 88 87 94 85 92 86 97 <100
REDUNDENT BATT) battery supply Install redundent battery supply
PS-5C:ALG:7:_NEWARK 230KV BATT(FAILURE OF NON- P5 Non-Redundent 72 70 Diverge 82 77 81 78 99 Diverge 79 68 <100 [Install redundent battery supply
REDUNDENT BATT) battery supply
g‘;;:/(CRK-NRS 230KV HVDC & NEWARK-RAVENSWOOD P6 N-1-1 <100 <100 116 <100 <100 <100 <100 115 <100 <100 <100 <100 Operating solution
;(;SETEROS'NORTECH 115KV & NEWARK-RAVENSWOOD P6 N-1-1 <100 101 100 <100 <100 <100 <100 <100 <100 <100 105 <100  |Operating solution
LOS ESTEROS-NORTECH 115KV & NEWARK-NORTHERN
P6 -1- 102 110 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 ject:
RECEIVING STATION #1 115KV N-1-1 Project: San Jose area HVDC
FMC-SAN JOSE B 115KV & LOS ESTEROS-NORTECH 115KV P6 N-1-1 101 111 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100  |Project: San Jose area HVDC
i‘\;zlé 6:_555-NRS 230 KV same s outage of SVP's PST or Pl N-1 <100 109 <100 <100 | <100 | <100 | <100 | <100 <100 <100 109 <100  |Operating solution
P1-3:A18:4:_SSS 230/230KV TB 1 P1 N-1 <100 108 <100 <100 <100 <100 <100 <100 <100 <100 108 <100 | Operating solution
P2-3:A18:2:_LS ESTRS 230KV - MIDDLE BREAKER BAY 8 P2 Bus/Breaker <100 108 <100 <100 <100 <100 <100 <100 <100 <100 108 <100  |Operating solution
SVP2-2:1:_NRS 400 115 kV bus P2 Bus/Breaker 120 127 64 91 97 80 103 44 110 94 160 <100 Mitigation under review by SVP
SVP2-. KRS 115 kV bus P2 Bus/Breaker 73 104 91 50 49 46 78 57 69 49 128 <100 Mitigation under review by SVP
P2-2:A16:11:_NEWARK D 230KV SECTION 2D P22 [Bus <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 114 Continue to monitor
P5-5C:A18:19:_METCALF 115KV BATT(FAILURE OF NON- Non-Redundent
" P5 83 <100 70 56 56 50 68 43 73 55 121 <100
REDUNDENT BATT) battery supply Install redundent battery supply
LS ESTRS-LSESTRSRCTR 115 KV P5-5C:AL8:8:_TRIMBLE 115KV BATT(FAILURE OF NON- PS5 Non-Redundent 76 <100 60 50 48 47 56 20 60 55 105 <100 |install redundent battery supply
REDUNDENT BATT) battery supply
P5-5C:A16:17:_NEWARK E&F 115KV BATT(FAILURE OF NON- Non-Redundent
" P5 75 <100 56 46 48 44 70 39 68 48 118 <100
REDUNDENT BATT) battery supply Install redundent battery supply
PS-5C:A16:16: NEWARK D 115 & 60KV BATT(FAILURE OF PS Non-Redundent 71 <100 59 47 47 2 60 39 59 47 105 <100 [Install redundent battery supply
NON-REDUNDENT BATT) battery supply
P5-5C:A18:12:_SAN JOSE B 115KV BATT(FAILURE OF NON- Non-Redundent
- P5 70 <100 67 49 46 45 62 44 61 50 105 <100
REDUNDENT BATT) battery supply Install redundent battery supply
SSS 230/230KV TB 1 & FMC-SAN JOSE B 115KV P6 N-1-1 <100 131 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 |Project: San Jose area HVDC
SSS 230/230KV TB 1 & NEWARK-RAVENSWOOD 230KV P6 N-1-1 <100 111 <100 <100 <100 <100 <100 <100 <100 <100 112 <100  |Project: San Jose area HVDC
SSS 230/230KV TB 1 & NEWARK-NRS 230KV HVDC [0] P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 123 Continue to monitor
i‘\;zlé 6:_555-NRS 230 KV same as outage of SVP's PST or Pl N-1 <100 109 <100 <100 86 <100 91 <100 <100 <100 142 <100  |Operating solution
P1-3:A18:4:_SSS 230/230KV TB 1 P1 N-1 84 108 75 68 66 58 69 54 77 69 108 <100 |Project: San Jose area HVDC
SVP2-2:1:_NRS 400 115 kV bus P2 Bus/Breaker 120 127 64 91 97 80 103 44 110 94 160 <100 | Mitigation under review by SVP
P2-3:A18:2:_LS ESTRS 230KV - MIDDLE BREAKER BAY 8 P2 Bus/Breaker 84 108 75 68 66 58 69 54 77 69 108 <100  |Project: San Jose area HVDC
SVP2-2:4:_KRS 115 kV bus P2 Bus/Breaker 73 104 91 50 49 46 78 57 69 49 128 <100 Mitigation under review by SVP
P2-2:A16:11:_NEWARK D 230KV SECTION 2D P22 [Bus <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 114 Continue to monitor
LSESTRSRCTR-NORTECH 115 kV P5-5C:A18:19:_METCALF 115KV BATT(FAILURE OF NON- ps Non-Redundent 83 01 70 s6 56 0 68 s 7 55 o <100
REDUNDENT BATT) battery supply Install redundent battery supply
P5-5C:AL8:8: TRIMBLE 115KV BATT(FAILURE OF NON- P5 Non-Redundent 76 83 60 50 8 47 56 10 60 55 105 <100 [Install redundent battery supply
REDUNDENT BATT) battery supply
P5-5C:A16:17:_NEWARK E&F 115KV BATT(FAILURE OF NON- Non-Redundent
" P5 75 94 56 46 48 44 70 39 68 48 118 <100
REDUNDENT BATT) battery supply Install redundent battery supply
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Page 6
2022-2023 ISO Reliability Assessment - Study Results
Study Area:
Thermal Overloads

PG&E Greater Bay Area
&> California 1ISO

Loading % (Baseline Scenarios) Loading % (Sensitivity Scenarios)
2024 SP
Overloaded Facility Contingency (All and Worst P6) Category | Category Description 2024 2027 2032 2_024 2_027 2924 2927 2932 Heavy 2024 OP 2_027 sP Project & Potential Mitigation Solutions
Summer | Summer | Summer | Spring Off-| Spring Off-| Winter Winter Winter | Renewable Sensitivity High CEC | 2035 ATE
Peak Peak Peak Peak Peak Peak Peak Peak | &Min Gas Forecast
Gen
PS-5C:A16:16: NEWARK D 115 & 60KV BATT(FAILURE OF P5 Non-Redundent 71 82 59 47 47 22 60 39 59 47 105 <100 |install redundent battery supply
NON-REDUNDENT BATT) battery supply
P5-5C:A18:12:_SAN JOSE B 115KV BATT(FAILURE OF NON- Non-Redundent
REDUNDENT BATT) P5 battery supply 70 82 67 49 46 45 62 44 61 50 105 <100 |Install redundent battery supply
) ) ) P5-5C:A10:1:_SAN MATEO 230-115-60KV BATT(FAILURE OF Non-Redundent ) ) ) )
- = P5 93 D DI 56 50 16 52 | b 63 56 DI 100
Martin D- Martin C 230 kV Line NON-REDUNDENT BATT) battery supply iverge iverge iverge iverge < Install redundent battery supply
Martin-Daly City #1 115KV Line P1-2:A10:12:_MARTIN-DALY CITY #2 115KV [2210] P1-2  [N-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 114 Continue to monitor
Martin-Daly City #2 115KV Line P1-2:A10:11:_MARTIN-DALY CITY #1 115KV [2200] P1-2  [N-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 114 Continue to monitor
Zis&?ﬁﬁ;ﬁmw 230-115KV BATT(FAILURE OF NON- | ¢ '\L"Q;Red“"del"t 228 193 149 182 78 119 128 150 130 182 196 <100 [Install redundent battery supply
Martinez:Oleum 115KV Line P5-5A:A8:5: PI‘ITS)BURG PP 230KV (FAILURE OF NON. N 3 :r\;suzp .
ARG ( g P5 on-Redundent 50 51 78 74 29 47 54 85 158 77 53 <100 [Install redundent relay
REDUNDENT RELAY) Relay
P2-2:A8:17:_SOBRANTE 230KV SECTION 1D P2-2  [Bus <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 109 Continue to monitor
P2-3:A8:12:_SOBRANTE - 1D 230KV & IGNACIO-SOBRANTE LIN ~ P2-3  |Non-Bus-Tie Breaker <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 109 Continue to monitor
P2-4:A8:8:_SOBRANTE 230KV - SECTION 2D & 1D P2-4  |Bus-Tie-Breaker <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 109 Continue to monitor
P5-5A:A8:5:_PITTSBURG PP 230KV (FAILURE OF NON- Non-Redundent
Martinez-Sobrane 115KV Line REDUNDENT RELAY) P5 Relay 82 89 <100 105 15 66 83 <100 179 108 o1 <100  |Install redundent relay
P5-5A:A8:5:_PITTSBURG PP 230KV (FAILURE OF NON- o5 Non-Redundent o o a o7 17 . T 7 163 % o <100 | mstall redundent relay
REDUNDENT RELAY) Relay
P5-5A:A8:7:_SOBRANTE 230KV BUS #1&2(FAILURE OF NON-RE|  P5-5  [Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 110 Install redundent relay
SOBRANTE 230/115KV TB 2 & SOBRANTE 230/115KV TB 1 P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 109 Continue to monitor
Martin-Larkin (HY-1) 115KV Cable P5-5C:A9:6:_POTRERO (SF A) 115KV BATT(FAILURE OF NON-R| P5-5  [Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 112 Install redundent battery supply
A-Y #1 115KV [9952] & X-Y #1 115KV [9960] P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 105 Continue to monitor
Martin-Sneath Lane 60kV Line P1-3:A10:8:_MILLBRAE 115/60KV TB 5 P1-3  [N-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 108 Continue to monitor
P1-2:A16:50:_NEWARK-DIXON LANDING 115KV [2990] P1 N-1 <100 <100 107 <100 | <100 | <100 | <100 79 <100 <100 <100 <100 |Continue to monitor
P2-2:A16:41;_NEWARK F 115KV SECTION 2F P2 Bus/Breaker <100 <100 107 <100 | <100 | <100 | <100 79 <100 <100 <100 <100 _|Continue to monitor
:i'?Ale:nLNEWARK F- 2F 115KV & NEWARK-NUMMI P2 Bus/Breaker <100 <100 107 <100 | <100 | <100 | <100 79 <100 <100 <100 <100  |Continue to monitor
EzN's:Als:“:-NEWARK F - 2F 115KV & NEWARK-TRIMBLE P2 Bus/Breaker <100 <100 107 <100 | <100 | <100 | <100 79 <100 <100 <100 <100  |Continue to monitor
Mckee-Piercy 115 KV Line P2-3:A16:13;_NEWARK F - 2F 115KV & NEWARK F-LOCKHD
Ry ) h P2 Bus/Breaker <100 <100 107 <100 | <100 | <100 | <100 79 <100 <100 <100 <100  |Continue to monitor
2-APP MAT LINE
P2-4:A18:24:_MTCALF D SECTION 1D & MTCALF E SECTION 1E| P24 |Bus-Tie-Breaker <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 102 Continue to monitor
P5-5C:A16:7:_NEWARK 230KV BATT(FAILURE OF NON- Non-Redundent )
REDUNDENT BATT) Ps batcery sunply <100 <100 | Diverge | <100 | <100 | <100 | <100 77 <100 <100 <100 <100 |Install redundent battery supply
PS-5C:AL6:17: NEWARK E&F 115KV BATT(FAILURE OF NON-| Non-Redundent <100 <100 109 <100 | <100 | <100 | <100 80 <100 <100 <100 <100 [Install redundent battery supply
REDUNDENT BATT) battery supply
P2-4:A18:2:_METCALF 230KV - SECTION 2D & 2E P2 Bus/Breaker 131 143 106 113 112 106 106 103 127 100 140 <100 Metcalf 230/115 kV Transformers CB Addition
Metcalf 230/115 kV Trans No. 1 P2-2:A18:3:_METCALF 230KV SECTION 2D P2 Bus/Breaker 95 105 80 79 80 79 80 78 88 70 104 106 Metcalf 230/115 kV Transformers CB Addition
METCALF 230/115KV TB 4 & METCALF 230/115KV T8 2 P6 N-1-1 100 108 <100 <100 | <100 [ <100 [ <100 [ <100 <100 <100 <100 118 |Metcalf 230/115 kV Transformers CB Addition
P2-4:A18:1:_METCALF 230KV - SECTION 1D & 1E P2 Bus/Breaker 123 132 100 101 101 101 99 99 109 91 129 <100 Metcalf 230/115 kV Transformers CB Addition
Vetcal 2301115 kY Trans No. 2 P2-2:A18:3:_METCALF 230KV SECTION 2D P2 Bus/Breaker 9% 107 81 80 82 80 81 79 89 71 105 108 |Metcalf 230/115 kV Transformers CB Addition
) METCALF 230/115KV TB 4 & METCALF 230/115KV TB 3 P6 N-1-1 101 109 <100 <100 | <100 [ <100 [ <100 [ <100 <100 <100 <100 <100 | Metcalf 230/115 kV Transformers CB Addition
METCALF 230/115KV TB 4 & METCALF 230/115KV T8 1 P6 N-1-1 101 109 <100 <100 | <100 [ <100 [ <100 | <100 <100 <100 <100 120 |Metcalf 230/115 kV Transformers CB Addition
P2-4:A18:2:_METCALF 230KV - SECTION 2D & 2E P2 Bus/Breaker 130 141 106 112 111 105 105 102 125 99 139 <100 Metcalf 230/115 kV Transformers CB Addition
Metcalf 2301115 KV Trans No. 3 P2-2:A18:3:_METCALF 230KV SECTION 2D P2 Bus/Breaker 94 104 79 78 79 77 79 77 86 69 102 105 | Metcalf 230/115 kV Transformers CB Addition
METCALF 230/115KV TB 4 & METCALF 230/115KV TB 2 P6 N-1-1 99 107 <100 <100 | <100 [ <100 [ <100 [ <100 <100 <100 <100 118 |Metcalf 230/115 kV Transformers CB Addition
Metcalf 230/115 kV Trans No. 4 P2-4:A18:1:_METCALF 230KV - SECTION 1D & 1E P2 Bus/Breaker 124 133 101 102 102 102 99 100 110 92 130 <100 Metcalf 230/115 kV Transformers CB Addition
) METCALF 230/115KV TB 1 & METCALF 230/115KV T8 2 P6 N-1-1 100 108 <100 <100 | <100 [ <100 [ <100 [ <100 <100 <100 <100 <100 | Metcalf 230/115 kV Transformers CB Addition
Metcalf 500/230 kV Trans No. 11 METCALF 500/230KV TB 12 & METCALF 500/230KV TB 13 P6 N-1-1 101 113 <100 <100 | <100 | <100 | <100 | <100 <100 <100 <100 125 |Project: San Jose area HVDC
Metcalf 500/230 kV Trans No. 12 METCALF 500/230KV TB 11 & METCALF 500/230KV TB 13 P6 N-1-1 103 116 <100 <100 | <100 | <100 | <100 | <100 <100 <100 <100 <100  |Project: San Jose area HVDC
Metcalf 500/230 kV Trans No. 13 METCALF 500/230KV TB 11 & METCALF 500/230KV TB 12 P6 N-1-1 105 118 <100 <100 | <100 | <100 | <100 | <100 <100 <100 <100 131 |Project: San Jose area HVDC
Metcalf-Edenvale No. 1 115 kV Line P1-2:A18:36:_METCALF-EDENVALE #2 115KV [2490] P1-2  [N-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 100 Continue to monitor
P1-2:A18:27;_METCALF-EL PATIO #2 115KV [2510] P1 N-1 100 117 74 75 87 59 79 10 98 64 119 <100 [Project: San Jose area HVDC
P1-2:A18:63:_METCALF 500 KV-SAN JOSE B 115KV HVDC [0] P1-2  [N-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 106 Continue to monitor
;E'ﬁ’;t;s;ZE*MTCALF D SECTION 2D & MTCALF £ SECTION P2 Bus/Breaker 124 145 %6 92 108 73 % 53 120 79 148 <100  [Project: San Jose area HVDC
izz;::(’:-ms 400115 kV bus tie breaker to NRS 300 115 P2 Bus/Breaker 110 <100 <100 78 <100 64 <100 | <100 110 71 <100 <100 |Project: SVP bus tie breaker upgrade
P2-LiAL8:13: METCALF-EL PATIO #2 115KV [2510] (EL P2 Bus/Breaker 100 117 74 75 87 59 79 10 98 64 119 <100  |Project: San Jose area HVDC
PATIO-BAILY J3)
;:mﬁ;r-'m ETCALF-EL PATIO #2 115KV [2510] (MTCALF| Bus/Breaker 100 117 74 75 87 59 79 40 98 64 119 <100  |Project: San Jose area HVDC

California ISO/IOP
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2022-2023 ISO Reliability Assessment - Study Results

Study Area:
Thermal Overloads

PG&E Greater Bay Area

Page 7

&> California 1ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

California ISO/IOP

2024 SP
Overloaded Facility Contingency (All and Worst P6) Category | Category Description 2024 2027 2032 2_024 2027 2924 2927 2932 Heavy 2024 OP 2027 sP Project & Potential Mitigation Solutions
Summer | Summer | Summer | Spring Off-| Spring Off-| Winter Winter Winter | Renewable Sensitivity High CEC | 2035 ATE
Peak Peak Peak Peak Peak Peak Peak Peak | &Min Gas Forecast
Gen
;;'3;::&31:*MTCALF D- 2D 115KV & METCALF-EL PATIO P2 Bus/Breaker 100 118 74 75 88 59 79 el 98 64 120 <100  |Project: San Jose area HVDC
P2-2:A18:39:_MTCALF D 115KV SECTION 2D P2 Bus/Breaker 100 122 74 75 92 59 83 41 98 64 126 <100 _[Project: San Jose area HVDC
;E'ﬁggzsLMTCALF D SECTION 2D & MTCALF £ SECTION P2 Bus/Breaker 87 102 67 65 75 61 81 45 84 56 103 <100  |Project: San Jose area HVDC
P2-3:A18:72:_SANJOSEB 115KV - MIDDLE BREAKER BAY 5 P2-3  [Non-Bus-Tie Breaker <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 106 Continue to monitor
MetcalfEl Patio No. 1 115 kV Line PS-5C:A18:3:_LOS ESTEROS 230-115KV BATT(FAILURE OF Ps Non-Redundent |, 130 87 83 93 66 82 s0 107 75 133 117 [install redundent battery supply
NON-REDUNDENT BATT) battery supply
P5-5A:A18:2:_LOS ESTEROS 230 KV BAAH BUS #182 Non-Redundent
— P5 102 119 78 73 89 58 80 44 101 64 121 101
(FAILURE OF NON-REDUNDENT RELAY) Relay Install redundent relay
PS-5C:ALG:7:_NEWARK 230KV BATT(FAILURE OF NON- P5 Non-Redundent 101 124 | Diverge 68 86 56 73 52 Diverge 65 126 <100 [Install redundent battery supply
REDUNDENT BATT) battery supply
P5-5A:A18:3:_LOS ESTEROS 115KV BAAH BUS (FAILURE OF Non-Redundent
~ P5 93 110 70 68 78 55 68 38 % 61 112 100
NON-REDUNDENT RELAY) Relay < Install redundent relay
PS-5C:AL7:1:_MONTA VISTA 230-115KV BATT(FAILURE OF P5 Non-Redundent 90 106 73 70 78 54 70 n 91 59 108 <100 [Install redundent battery supply
NON-REDUNDENT BATT) battery supply
METCALF-EL PATIO #2 115KV [2510] & METCALF 500 KV-SAN J| P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 103 Continue to monitor
METCALF-EL PATIO #2 115KV & SSS 230/230KV TB 1 P6 N-1-1 118 135 <100 <100 | <100 [ <100 [ <100 [ <100 <100 <100 <100 <100 _[Project: San Jose area HVDC
P7-1:A18:17_Metcalf - Evergreen #1 and #2 115 kV Lines P7 DCTL 106 123 79 79 91 62 81 43 102 68 125 107 Project: San Jose area HVDC
P7-1:A18:20_Newark - Los Esteros & Los Esteros - Metcalf P7 DCTL 103 120 80 75 91 60 81 15 102 66 123 104 |Project: San Jose area HVDC
230kV Lines
P7-1:A16:7 _Tesla - Newark No.2 and Metcalf - Los Esteros P7 DCTL 88 104 71 68 77 53 70 40 88 S8 106 <100 |Project: San Jose area HVDC
230kV lines
;’z'ﬁéxu:fwmw DSECTION 1D & MTCALF £ SECTION P2 Bus/Breaker 91 106 71 69 79 66 84 50 88 59 108 <100 |Project: San Jose area HVDC
Meteaf-El Pafio No. 2 115 kV Line :E'ﬁﬁiﬂm-wc"” DSECTION 1D & MTCALF E SECTION |, Bus/Breaker 91 106 71 69 79 65 82 48 87 59 108 <100 |Project: San Jose area HVDC
METCALF 500 KV-SAN JOSE B 115KV HVDC [0] & METCALF-EL| P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 104 Continue to monitor
SAN JOSE B-STONE-EVERGREEN 115KV [1550] & STONE-EVER P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 121 Continue to monitor
Metcalf-Evergreen No. 1 115 KV Line X X -
9 ZT]’:T(;VERGREEN METCALF 115KV & EL PATIO-SAN JOSE P6 N-1-1 <100 104 <100 <100 | <100 | <100 | <100 | <100 <100 <100 <100 <100  [Project: San Jose area HVDC
SAN JOSE B-STONE-EVERGREEN 115KV [1550] & METCALF-EV/| P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 121 Continue to monitor
Metcalf-Evergreen No. 2 115 KV Line X -
E ﬂiTKCVALF EVERGREEN #1 115KV & EL PATIO-SAN JOSE A P6 N-1-1 <100 104 <100 <100 | <100 | <100 | <100 | <100 <100 <100 <100 <100  |Project: San Jose area HVDC
P2-4:A18:1:_METCALF 230KV - SECTION 1D & 1E P2 Bus/Breaker 87 96 100 77 71 70 79 81 79 68 9% <100 | Continue to monitor
P2-4:A17:20:_MONTAVIS 230KV - SECTION 1E & 1D P2-4  |Bus-Tie-Breaker <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 100 Continue to monitor
Metcalf-Hicks 230 kV Line P2-4:A17:5:_MONTAVIS 230KV - SECTION 1E & 2E P2-4  |Bus-Tie-Breaker <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 101 Continue to monitor
MONTA VISTA-COYOTE SW STA 230KV [5090] & VASONA-MET(| P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 117 Continue to monitor
P7-1:A17:17_Metcalf-Monta Vista No. 3 & Monta Vista-Coyote Sw.{  P7-1 DTCL <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 105 Continue to monitor
GROYPKR1 13.80KV GEN UNIT 1 & P1-
g i — P3 -1/N- 228 100 100 100 100 100 100 100 100 100 0 100 ject: ill- j
Metcalf-Llagas 115 kV Line METCALF-MORGAN HILL 115KV [2570] G-1/N-1 < < < < < < < < < < Project: Morgan Hill-Green Valley project
Zi;L'J:N)lesN'lI'_B’\AATE;CALF 500-230KV BATT(FAILURE OF NON- P5 !\:Jor;;Redundelnt Diverge Diverge Diverge 61 118 57 95 Diverge Diverge 63 Diverge <100 Install redundent battery supply
MetcalFMorgan Hil 115 kV Line MTCALF D- LLAGAS’IlSKV & LLAGAS-GILROY F-GILROYENG e
) " h | e N-1-1 158 104 102 <100 | <100 | <100 | <100 | <100 <100 <100 105 <100  [Review project: Morgan Hill-Green Valley project
GILROYPK 115KV
Millbrae-Sneath Lane 60kV Line P1-2:A10:49:_HILLSDALE JCT-HALF MOON BAY 60KV [7060] P1-2  [N-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 114 Continue to monitor
:i'ﬁgi\sl:ZO:-NEWARK ESECTION 1€ & NEWARK FSECTION| Bus/Breaker 73 86 128 51 79 52 63 106 62 51 87 <100  |Continue to monitor
Ei';{ﬁ\‘f:la:fNEWARK F- 1F 115KV & NEWARK F-ZANKER- P2 Bus/Breaker 73 85 128 51 79 52 63 106 62 51 86 <100 |Continue to monitor
P2-2:A16:42;_NEWARK F 115KV SECTION 1F P2 Bus/Breaker 73 85 128 51 79 52 63 106 62 51 86 <100 [Continue to monitor
P2-3:A16:17:_NEWARK - 1F 115KV & NEWARK-MILPITAS P2 Bus/Breaker 73 85 128 51 79 52 63 106 62 51 86 <100 |Continue to monitor
o ) #1 LINE
Mipitas-Swit 115 k¥ Line P2-3:A16:15;_NEWARK F - 1F 115KV & NEWARK F
o - B P2 Bus/Breaker 73 85 128 51 79 52 63 106 62 51 86 <100  |Continue to monitor
LAWRENCE-LOCKHD 1 LINE
P5-5C:A18:1;_METCALF 500-230KV BATT(FAILURE OF NON- Non-Redundent _ _ ) ) )
REDUNDENT BATT) P5 battery supply Diverge Diverge 45 79 51 83 40 Diverge Diverge 82 Diverge <100 Install redundent battery supply
PS-SC:ALG:17:_NEWARK E&F 115KV BATT(FAILURE OF NON-| - pg Non-Redundent 73 86 129 50 79 52 63 106 62 51 87 <100 [Install redundent battery supply
REDUNDENT BATT) battery supply
NEWARK-MILPITAS #1 115KV [3070] MOAS OPENED ON NEWAT| P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 144 Continue to monitor
Mission-Larkin (XY-1) 115kV Cable A-X#1 115KV [9951] & P-X #1 115KV [9958] P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 102 Continue to monitor
P2-4:A17:21;_MONTAVIS 230KV - SECTION 2E & 2D P2 Bus/Breaker <100 113 112 <100 83 <100 84 88 <100 <100 114 <100 [increase bank capacity
Vonta Vista 230/115 kv Trans No. 2 P2-2:A17:6:_MONTAVIS 230KV SECTION 2E P2 Bus/Breaker 106 72 74 94 55 83 57 61 107 77 72 <100 [Project: Monta Vista bus upgrade
MONTAVIS 230/115KV TB 3 & MONTAVIS 230/115KV T8 4 P6 N-1-1 100 114 117 <100 | <100 | <100 | <100 | <100 <100 <100 114 144 |Increase bank capacity
P2-4:A17:2:_MONTAVIS 230KV - SECTION 1D & 2D P2 Bus/Breaker [ 107 107 26 52 32 52 38 10 21 107 <100 [increase bank capacity
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2022-2023 ISO Reliability Assessment - Study Results
Study Area:
Thermal Overloads

PG&E Greater Bay Area

Page 8

‘\‘7 California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

California ISO/IOP

2024 SP
Overloaded Facility Contingency (All and Worst P6) Category | Category Description 2024 2027 2032 2_024 2027 2924 2027 2932 Heavy 2024 OP 2027 sP Project & Potential Mitigation Solutions
Summer | Summer | Summer | Spring Off-| Spring Off-| Winter Winter Winter | Renewable Sensitivity High CEC | 2035 ATE
Peak Peak Peak Peak Peak Peak Peak Peak | &Min Gas Forecast
Gen
Monta Vista 230/115 kV Trans No. 3
MONTAVIS 230/115KV TB 2 & MONTAVIS 230/115KV T8 4 P6 N-1-1 9 109 114 <100 <100 <100 <100 <100 <100 <100 109 <100  |Increase bank capacity
Monta Vista 230/115 KV Trans No. 4 MONTAVIS 230/115KV TB 3 & MONTAVIS 230/115KV TB 2 P6 N-1-1 99 115 119 <100 <100 <100 <100 <100 <100 <100 115 145 Increase bank capacity
Monta Vista-Hicks 230 kV Line VASONA-METCALF 230KV [5932] & METCALF-MONTA VISTA #3 P8 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 116 Continue to monitor
P7-1:A17:17_Metcalf-Monta Vista No. 3 & Monta Vista-Coyote Sw.{  P7-1 DTCL <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 101 Continue to monitor
PS-SC:ALO:L:_SAN MATEO 230-115-60KV BATT(FAILURE OF | pg Non-Redundent 89 Diverge | Diverge 61 54 53 58 | Diverge 68 62 Diverge <100 [Install redundent battery supply
NON-REDUNDENT BATT) battery supply
Monta Vista-Jefferson #1 230kV Line P5-5C:A10:1:_SAN MATEO 230-115-60KV BATT(FAILURE OF Non-Redundent . . . .
NON-REDUNDENT BATT) P5 battery supply 74 Diverge Diverge 48 41 39 40 Diverge 54 48 Diverge <100 Install redundent battery supply
MONTA VISTA-JEFFERSON #2 230KV [5230] & POTRERO-TBC_| P8 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 101 Continue to monitor
PS-SC:ALO:L:_SAN MATEO 230-115-60KV BATT(FAILURE OF | g Non-Redundent 86 Diverge | Diverge 58 51 51 55 Diverge 65 58 Diverge <100 [Install redundent battery supply
NON-REDUNDENT BATT) battery supply
Monta Vista-Jefferson #2 230kV Line P5-5C:A10:1:_SAN MATEO 230-115-60KV BATT(FAILURE OF Non-Redundent . . . .
Ny PS5 83 Di Di 55 49 44 48 Di 62 56 Di 100
NON-REDUNDENT BATT) battery supply iverge iverge iverge iverge < Install redundent battery supply
MONTAVIS-JEFFERSN 230KV [0] & POTRERO-TBC_POT1 #1 11} P8 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 101 Continue to monitor
Monta Vista-Saratoga 230 kV Line HICKS-METCALF 230KV [4910] & MONTA VISTA-COYOTE SW S7 P8 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 105 Continue to monitor
P1-2:A17:25:_STELLING-MONTA VISTA 115KV [1000] P1 N-1 116 126 138 75 103 61 68 83 84 75 128 <100 |Increase line capacity
-3:A17:5: - P2 116 126 138 75 103 61 68 83 84 75 128 100 i i
Monta Vista-Woe 115 kV Line P2-3:A17:5:_MNTA VSA 115KV - MIDDLE BREAKER BAY 4 Bus/Breaker < Increase line capacity
P2-2:A17:25:_STELLING 115KV SECTION 1D P2 Bus/Breaker 94 105 118 63 89 51 58 72 67 63 107 <100 Increase line capacity
STELLING 115KV - SECTION 1D & 1E P2 Bus/Breaker 76 87 101 51 80 42 48 61 57 51 89 <100 Increase line capacity
P2-4:A8:42:_MORAGA.D SECTION 2D & MORAGA.E P2 Bus/Breaker 103 99 79 89 69 83 88 82 113 95 109 <100 Project: Moraga 230 kV bus upgrade
SECTION 2E 115KV
Moraga 23011 18KV Transformer #1 P2-4:A8:42:_MORAGA.D SECTION 2D & MORAGA E
SRS . ) 2] Bus/Breaker 100 96 75 90 71 83 88 78 106 95 104 <100  |Project: Moraga 230 kV bus upgrade
SECTION 2E 115KV
P2-3:A8:14:_MORAGA - 2D 230KV & CONTRA COSTA-
- P2 110 106 100 91 74 86 91 100 108 99 112 100 ject:
MORAGA #2 LINE Bus/Breaker < < < Project: Moraga 230 kV bus upgrade
P2- MORAGA 230KV SECTION 2D P2 Bus/Breaker 110 106 96 91 74 87 91 91 108 99 112 112 Project: Moraga 230 kV bus upgrade
Moraga 230/115kV Transformer #3 :AZOR'AG'A #EC’I'SSAGA ~2D 230KV & CONTRA COSTA- P2 Bus/Breaker 109 105 <100 01 75 36 o1 <100 105 ) 112 <100 |Project: Moraga 230 kV bus upgrade
P2-2:A8:19:_MORAGA 230KV SECTION 2D P2 Bus/Breaker 109 105 94 91 75 86 91 89 105 99 112 112 Project: Moraga 230 kV bus upgrade
MORAGA 230/115KV TB 2 & MORAGA 230/115KV TB 1 P6 N-1-1 105 104 <100 99 <100 <100 100 <100 100 100 112 <100 Project: Moraga 230 kV bus upgrade
P2-2:A8:64:_MORAGA.E 115KV SECTION 2E P22 [Bus <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 110 San Leandro RAS
P2-4:A8:42:_MORAGA.D SECTION 2D & MORAGA.E SECTION 2Ef  P2-4  |Bus-Tie-Breaker <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 103 San Leandro RAS
P5-5A:A16:1:_EAST SHORE 230 KV BAAH (FAILURE OF NON-RE|  P5-5  |Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 113 Install redundent relay
MORAGAE-SN LNDRO 115 kV P5-5C:A16:5._EASTSHORE 230KV BATT(FAILURE OF NON-RED| P55 |Non-RedundantRelay | <100 <100 <100 | <100 [ <100 | <100 | <too | <100 <100 <100 <100 113 [install redundent battery supply
MORAGA-SAN LEANDRO #1 115KV & MORAGA-SAN P6 N-1-1 96 99 113 <100 <100 <100 <100 <100 <100 <100 99 <100  |San Leandro RAS
LEANDRO #2 115KV
P7-1:A8:30_Moraga-San Leandro Nos. 1 & 2 115 kV lines P7 DCTL 100 111 121 55 74 52 58 77 89 66 106 <100 San Leandro RAS
PS-5C:AL8:1: METCALF 500-230KV BATT(FAILURE OF NON- P5 Non-Redundent | "y oo | piverge | Diverge 62 62 62 43 Diverge | Diverge 75 Diverge <100 |install redundent battery supply
. REDUNDENT BATT) battery supply
Moraga-Castro Valley 230kV Line P7-1.A8 Contra Costa - Las Positas 230 KV and Comm
~LiAS:7_Contra Losta - Las Positas and tontra P7 DCTL 100 87 98 2 36 40 30 48 65 16 84 <100  |Project: Moraga-Castro Valley
Costa-Lonetree 230 kV lines
PS-5C:AB:3:_PITTSBURG PP 230-115KV BATT(FAILURE OF P5 Non-Redundent 337 371 419 183 77 153 161 286 208 184 437 <100 [Install redundent battery supply
NON-REDUNDENT BATT) battery supply
P5-5C:A8:3:_PITTSBURG PP 230-115KV BATT(FAILURE OF Non-Redundent
NON-REDUNDENT BATT) P5 battery supply 319 351 396 173 73 192 202 358 282 174 413 <100 Install redundent battery supply
;i;’&ﬁi;gﬁ:um PP 230KV (FAILURE OF NON- P5 N°"":e‘;'”"de"t 99 103 121 134 14 92 111 133 231 133 105 <100 [Install redundent relay
Moraga-Lakewood 115KV Line (Lakewood Reactors) P5-5A:A8:5: PI'I'I'SB)URG PP 230KV (FAILURE OF NON: Non-R edav dent
-5SAIA8:5: - lon-Redunden
iy P5 93 97 114 126 13 115 139 166 218 125 99 100
REDUNDENT RELAY) Relay < Install redundent relay
PS-5C:AB:6:_SOBRANTE 230-115KV BATT(FAILURE OF NON- | g Non-Redundent 57 53 31 53 25 19 51 17 114 63 16 <100 [Install redundent battery supply
REDUNDENT BATT) battery supply
P5-5C:A8:6:_SOBRANTE 230-115KV BATT(FAILURE OF NON- Non-Redundent
REDUNDENT BATT) PS battery supply 54 50 29 50 23 61 63 21 108 59 43 <100  |Install redundent battery supply
_SN LNDRO 115KV - SECTION 1E & 2E P2 Bus/Breaker 110 124 134 59 84 56 61 85 101 74 117 <100 |Oakland J RAS
N LNDRO 115KV - SECTION MD & 1D P2 Bus/Breaker 84 99 105 45 70 43 46 67 85 59 91 <100 |Oakland J RAS
:A8:43:_MORAGA.D SECTION 1D & MORAGA.E SECTION 1Ef  P2-4  |Bus-Tie-Breaker <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 102 Oakland J RAS
P1-1:A16:5:_RUSCTYECST1 18.00KV & RUSCTYECCT2
15.00KV & RUSCTYECCT1 15.00KV GEN UNITS & P1- P3 G-1/N-1 106 116 128 <100 <100 <100 <100 <100 <100 <100 113 <100 Oakland J RAS
2:A7:2:_SAN LEANDRO-OAKLND J #1 115KV [3520]
P5-5A:A16:1:_EAST SHORE 230 KV BAAH (FAILURE OF NON- Non-Redundent
by P5 98 105 121 51 59 50 55 75 70 59 102 100
REDUNDENT RELAY) Relay < Install redundent relay
) P5-5C:ALG:S:_EASTSHORE 230KV BATT(FAILURE OF NON- P5 Non-Redundent 98 105 121 51 59 50 55 75 70 59 102 <100 [Install redundent battery supply
Moraga-Oakland J 115kV Line REDUNDENT BATT) battery supply
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&> California 1ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

California ISO/IOP

2024 SP
Overloaded Facility Contingency (All and Worst P6) Category | Category Description 2024 2027 2032 2_024 2_027 2924 2927 2932 Heavy 2024 OP 2_027 sP Project & Potential Mitigation Solutions
Summer | Summer | Summer | Spring Off-| Spring Off-| Winter Winter Winter | Renewable Sensitivity High CEC | 2035 ATE
Peak Peak Peak Peak Peak Peak Peak Peak | &Min Gas Forecast
Gen
PS-5C:AL6:7:_NEWARK 230KV BATT(FAILURE OF NON- PS5 Non-Redundent EN) 106 Diverge a5 69 a5 49 7 Diverge 60 100 <100 |install redundent battery supply
REDUNDENT BATT) battery supply
P5-5C:A16:9:_SAN LEANDRO (OAK U) 115KV BATT(FAILURE Non-Redundent
OF NON-REDUNDENT BATT) PS5 battery supply 84 99 106 45 70 44 46 68 85 60 91 <100 |Install redundent battery supply
P5-5C:A16:11:_EASTSHORE 115KV BATT(FAILURE OF NON-REl|  P5-5  |Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 112 Install redundent battery supply
SAN LEANDRO-OAKLND J #1 115KV & STATIN J-EDES- P6 N-1-1 129 132 164 107 <100 <100 <100 111 102 108 132 <100 San Leandro RAS
GRANT 115KV
P7-1:A16:8_Grant-Eastshore Nos. 1 & 2 115 kV lines. P7-1 DTCL <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 112 Continue to monitor
P7-1:A8:14_Pittsburg-San Mateo 230 kV and Pittsburg-East Shore |~ P7-1 DTCL <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 107 Continue to monitor
Moraga-Oakland X #4 115kV Line P2-4:A7:14:_STATIN X 115KV - SECTION 2D & 1D P2 Bus/Breaker <100 <100 <100 105 83 67 59 <100 99 106 114 <100 Project: Oakland Clean Energy Initiative
P1-2:A16:26:_MORAGA-SAN LEANDRO #3 115KV [2790] P12 [N-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 111 Continue to monitor
P1-2:A16:27:_MORAGA-SAN LEANDRO #2 115KV [2780] P12 [N-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 107 Continue to monitor
P2-2:A8:64:_MORAGA.E 115KV SECTION 2E P2 Bus/Breaker 91 102 113 49 70 46 51 70 82 60 97 <100 San Leandro RAS
P2-4:A8:42:_MORAGA.D SECTION 2D & MORAGA.E
SECTION 2E 115KV P2 Bus/Breaker 81 92 106 41 63 40 44 64 70 50 86 <100 San Leandro RAS
P2-2:A16:21:_SN LNDRO 115KV SECTION 2E P22 [Bus <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 107 San Leandro RAS
P1-1:A16:5:_RUSCTYECST1 18.00KV & RUSCTYECCT2
15.00KV & RUSCTYECCT1 15.00KV GEN UNITS & P1- P3 G-1/N-1 <100 102 114 <100 <100 <100 <100 <100 <100 <100 101 <100 San Leandro RAS
2:A16:26:_MORAGA-SAN LEANDRO #3 115KV [2790]
Moraga-San Leandro #1 115KV Line Z‘E s:,;ﬁiﬁé’:::f”o“ 230KV BAAH (FAILURE OFNON- | N°"";ee‘?:y"de"t 91 95 111 48 53 6 52 68 66 53 9 <100 [Install redundent relay
P5-5C:ALG:S:_EASTSHORE 230KV BATT(FAILURE OF NON- P5 Non-Redundent 91 95 111 18 53 16 52 68 66 53 94 <100 [Install redundent battery supply
REDUNDENT BATT) battery supply
P5-5C:A16:7:_NEWARK 230KV BATT(FAILURE OF NON- Non-Redundent . .
REDUNDENT BATT) P5 battery supply 83 95 Diverge 44 61 42 47 64 Diverge 54 92 <100 Install redundent battery supply
P5-5C:A16:11:_EASTSHORE 115KV BATT(FAILURE OF NON-REl  P5-5  |Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 109 Install redundent relay
MORAGA-SAN LEANDRO #3 115KV [2790] & MORAGA-SAN LEA]| P8 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 166 San Leandro RAS
MORAGA-SAN LEANDRO #3 115KV & MORAGA-SAN P6 N-1-1 117 122 139 <100 <100 <100 <100 <100 100 <100 122 <100 San Leandro RAS
LEANDRO #2 115KV
P7-1:A8:31_Moraga-Oakland J 115 kV and Moraga-San P7 DCTL 99 110 120 55 74 51 56 76 89 66 105 <100  [San Leandro RAS
Leandro No. 3 115 kV lines
P1-2:A8:41:_MORAGA-SAN LEANDRO #1 115KV [2770] P12 N1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 108 Continue to monitor
P2-4:A8:43:_ MORAGA.D SECTION 1D & MORAGA.E P2 Bus/Breaker 124 130 149 68 86 64 71 9 110 81 126 <100  |San Leandro RAS
SECTION 1E 115KV
P2-2:A8:65:_MORAGA.E 115KV SECTION 1E P2 Bus/Breaker 124 136 149 68 91 64 71 94 109 81 131 <100 San Leandro RAS
SN LNDRO 115KV SECTION 1E P2 Bus/Breaker 120 133 145 65 88 61 68 91 106 78 127 <100 San Leandro RAS
P1-1:A16:5:_RUSCTYECST1 18.00KV & RUSCTYECCT2
15.00KV & RUSCTYECCT1 15.00KV GEN UNITS & P1- P3 G-1/N-1 <100 103 115 <100 <100 <100 <100 <100 <100 <100 102 <100 San Leandro RAS
2:A16:26:_MORAGA-SAN LEANDRO #3 115KV [2790]
P5-5A:A16:1:_EAST SHORE 230 KV BAAH (FAILURE OF NON- Non-Redundent
Moraga-San Leandro #2 115kV Line REDUNDENT RELAY) P5 Relay 92 96 112 49 54 47 52 68 67 54 95 <100 Install redundent relay
P5-5C:A16:5:_EASTSHORE 230KV BATT(FAILURE OF NON- Non-Redundent
REDUNDENT BATT) P5 battery supply 92 96 112 49 54 47 52 68 67 54 95 <100 Install redundent battery supply
PS-5C:AL6:7:_NEWARK 230KV BATT(FAILURE OF NON- PS5 Non-Redundent 84 9% Diverge a4 61 43 47 65 Diverge 55 93 <100 |install redundent battery supply
REDUNDENT BATT) battery supply
MORAGA-SAN LEANDRO #3 115KV & MORAGA-SAN
LEANDRO #1 115KV P6 N-1-1 118 122 139 <100 <100 <100 <100 <100 100 <100 122 <100 San Leandro RAS
P7-1:A8:31_ Moraga-Oakland J 115 kV and Moraga-San P7 DCTL 100 111 121 55 75 51 57 77 EN) 67 106 <100  |San Leandro RAS
Leandro No. 3 115 kV lines
P7-1:A16:8_Grant-Eastshore Nos. 1 & 2 115 kV lines. P7-1 DTCL <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 110 Continue to monitor
Moraga-San Leandro 115kV Line No 3 MORAGA-SAN LEANDRO #2 115KV [2780] & MORAGA-SAN LEAI| P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 136 Continue to monitor
Moraga-Station X 115 kV #1 Line P2-4:AB:43: MORAGA.D SECTION 1D & MORAGA.E P2 Bus/Breaker 78 102 39 65 66 4 37 33 59 65 86 <100 |Project: Oakland Clean Energy Initiative
SECTION 1E 115KV
Moss Landing-Green Valley #1 115 kV Line ;is&&?&ﬁx‘%ﬁu 500-230KV BATT(FAILURE OF NON- PS5 12"(;:?::;‘;;? 25 Diverge | Diverge 22 99 19 107 | Diverge | Diverge 22 Diverge <100 |install redundent battery supply
o . . P2-2:A16:40:_NEWARK E 115KV SECTION 2Y P22 [Bus <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 104 Continue to monitor
Mountain View-Monta Vista 115 kV Line
P7-1:A17:10_Britton-Monta Vista & Lawrence-Monta Vista 115 kV L| P7-1 DTCL <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 101 Continue to monitor
P5-5C:A18:1:_METCALF 500-230KV BATT(FAILURE OF NON- Non-Redundent . . . . . .
REDUNDENT BATT) P5 battery supply Diverge Diverge Diverge 28 105 23 72 Diverge Diverge 27 Diverge <100 Install redundent battery supply
MRGN HIL-AWSGILROYSS 115 kV LLAGAS-GILROY F-GILROYENG-GILROYPK 115KV & MTCALF P6 N-1-1 109 118 106 <100 <100 <100 <100 <100 <100 <100 118 <100 Operating solution
D-LLAGAS 115KV
P7-1:A18:18_Metcalf - Morgan Hill & Metcalf - Llagas 115 kV Lines P7-1 DTCL <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 113 Continue to monitor
MRGN HIL-AWSGILROYSS 115 KV Line No 1 MTCALF D-LLAGAS 115KV [0] & LLAGAS-GILROY F-GILROYEN( P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 138 Continue to monitor
Newark 115/60kV Ti #1 LAS POSITAS-NEWARK 230KV [4980] & CONTRA COSTA-LAS P( P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 109 Continue to monitor
P2-4:A16:21:_NEWARK D 230KV - SECTION 2D & 1D P2 Bus/Breaker <100 <100 108 <100 <100 <100 <100 84 <100 <100 <100 <100 Continue to monitor
P2-4:A16:17:_NEWARK D SECTION 1D & NEWARK E L
SECTION 1E 230KV P2 Bus/Breaker 113 85 73 58 62 68 54 50 95 78 85 <100 Project: San Jose area HVDC
P2-4:A16:6:_NEWARK D 230KV - SECTION 1D & 2D P2 Bus/Breaker 93 106 <100 54 71 58 63 <100 76 66 101 <100 Project: San Jose area HVDC
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&> California 1ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

California ISO/IOP

2024 P
Overloaded Facility Contingency (All and Worst P6) Category | Category Description 2024 2027 2032 2_024 2_027 2924 2927 2932 Heavy 2024 OP 2_027 sP Project & Potential Mitigation Solutions
Summer | Summer | Summer | Spring Off-| Spring Off-| Winter Winter Winter | Renewable Sensitivity High CEC | 2035 ATE
Peak Peak Peak Peak Peak Peak Peak Peak & Min Gas Forecast
Gen
P2-4:A16:19: NEWARK D SECTION 1D & NEWARK E P2 Bus/Breaker 88 103 80 10 70 53 65 61 70 55 98 <100 |Project: San Jose area HVDC
SECTION 1E 115KV
P1-1:A18:8:_LECEFST1 13.80KV & LECEFGT1 13.80KV &
LECEFGT2 13.80KV & LECEFGTS 13.80KV & LECEFGT4 P3 G-1/N-1 <100 105 <100 | <100 | <100 | <100 | <100 | <100 <100 <100 105 <100  |Project: San Jose area HVDC
13.80KV GEN UNITS & P1-2:A16:21:_NEWARK E-F BUS TIE
230KV [4640]
Zi;SNglsN'lr_B’\AATE‘:)CALF 500-230KV BATT(FAILURE OF NON- P5 '\:;r;;::f::‘s;:t Diverge Diverge Diverge 119 120 101 99 Diverge Diverge 119 Diverge <100 Install redundent battery supply
PS-5C:AL8:1: METCALF 500-230KV BATT(FAILURE OF NON- P5 Non-Redundent | o oo | Diverge | Diverge | 119 121 100 98 Diverge | Diverge 120 Diverge <100 |install redundent battery supply
REDUNDENT BATT) battery supply
P5-5C:A18:3;_LOS ESTEROS 230-115KV BATT(FAILURE OF Non-Redundent
Newark 230/ 15KV Transformer #11 NON-REDUNDENT BATT) P5 battery sunply % 107 % 57 78 65 72 70 81 71 107 105 |Install redundent battery supply
PS-5A:A18:2: LOS ESTEROS 230 KV BAAH BUS #182 PS5 Non-Redundent 93 102 85 49 76 58 70 64 80 64 101 <100 |install redundent relay
(FAILURE OF NON-REDUNDENT RELAY) Relay
P5-5A:A10:2:_RAVENSWOOD 230 KV BAAH BUS (FAILURE Non-Redundent )
~ P5 %2 102 86 58 74 61 67 71 DI 69 99 <100
OF NON-REDUNDENT RELAY) Relay iverge Install redundent relay
PS-5A:A10:2: RAVENSWOOD 230 KV BAAH BUS (FAILURE PS5 Non-Redundent 91 100 85 58 74 61 66 69 Diverge 69 97 <100 |install redundent relay
OF NON-REDUNDENT RELAY) Relay
NEWARK E-F BUS TIE 230KV & TESLA-METCALF 500KV P6 N-1-1 107 117 99 <100 | <100 | <100 | <100 | <100 94 <100 119 <100  |Project: San Jose area HVDC
NEWARK D 230/115KV TB 7 & NEWARK E-F BUS TIE 230KV P6 N-1-1 105 119 <100 | <100 | <100 | <100 | <100 | <100 <100 <100 <100 <100  |Project: San Jose area HVDC
TESLA-METCALF 500kV & MOSSLAND-LOSBANOS 500kV P6 N-1-1 95 106 104 <100 %0 <100 | <100 | <100 86 <100 105 <100 |Continue to monitor
P7-1:A18:20_Newark - Los Esteros & Los Esteros - Metcalf P7 DCTL 93 101 85 50 76 59 69 64 79 64 101 <100 |Project: San Jose area HVDC
230kV Lines
P7-1:A10:2_Newark-Ravenswood 230 kV and Tesla-Ravenswood £ P7-1 DTCL <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 Diverge |Continue to monitor
NEWARK D-NWRK_7M 13.2 KV Zis&ﬁ&iﬁ%ﬂu 500-230KV BATTIFAILURE OF NON- | "L"a';t:f\f::‘s;’;‘ Diverge | Diverge | Diverge | 101 | 102 85 84 | Diverge | Diverge [ 101 | Diverge | <100 |install redundent battery supply
NEWARK D-NWRK_7M 230/13.2 kV NEWARK E-F BUS TIE 230KV & NEWARK E 230/115KVTB11| PG N-1-1 98 107 <100 | <100 | <100 | <100 | <100 | <100 <100 <100 <100 <100  |Project: San Jose area HVDC
NEWARK E-NWRK_7M 13.2 kY Zis&ﬁ&iﬁ%ﬂu 500-230KV BATTIFAILURE OF NON- | "L"a';t:f\f::‘s;’;‘ Diverge | Diverge | Diverge | 101 | 102 85 83 | Diverge | Diverge | 102 | Diverge | <100 |install redundent battery supply
NEWARK F-RINGWOODSWST 115 kv SWIFT-METCALF 115KV & NEWARK-MILPITAS #1 115KV P6 N-1-1 111 123 169 <100 | <100 | <100 | <100 | <100 <100 <100 125 <100 [Increase line capacity
NEWARK F-RINGWOODSWST 115 KV Line No 1 SWIFT-METCALF 115KV [3900] & NEWARK-MILPITAS #1 115KV P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 191 Continue to monitor
Newark-Applied Materials 115kV Line P1-2:A17:27:_BRITTON-MONTA VISTA 115KV [1170] P1-2  [N-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 101 Continue to monitor
P1-2:A18:42;_PIERCY-METCALF 115KV [4318] P1 N-1 113 117 %6 72 89 68 75 69 86 72 119 <100 _[Project: Metcalf-Dixon Landing reconductor
P2-4:A18:25;_MTCALF D SECTION 2D & MTCALF E SECTION
SE1sky P2 Bus/Breaker 114 117 % 72 89 68 75 69 86 72 119 <100  |Project: Metcalf-Dixon Landing reconductor
P2-2:A18:43;_MTCALF E 115KV SECTION 2E P2 Bus/Breaker 113 117 %6 72 89 68 75 69 36 72 119 <100 _|Project: Metcalf-Dixon Landing reconductor
Newark-Dixon Landing 115KV Line PS-5C:AL8:1: METCALF 500-230KV BATT(FAILURE OF NON- P5 Non-Redundent | “ry o oo | piverge | Diverge | 116 9% 112 77 Diverge | Diverge 120 Diverge <100 |install redundent battery supply
REDUNDENT BATT) battery supply
P5-5C:A18:19:_METCALF 115KV BATT(FAILURE OF NON- Non-Redundent
" P5 116 121 98 72 89 68 76 70 89 73 123 <100
REDUNDENT BATT) battery supply Install redundent battery supply
P7-1:A18:6_Swift - Metcalf & Piercy - Metcalf 115 kV Lines p7 bCTL 114 118 97 72 89 68 75 70 86 72 120 <100  |Project: Metcalf-Dixon Landing reconductor
Newark-Jarvis #1 115KV Line P1-2:A16:40:_NEWARK-JARVIS #2 115KV [3030] PL N-1 98 101 110 60 55 64 71 79 69 60 102 <100 | Continue to monitor
NEWARK-JARVIS #2 115KV [3030] & NEWARKD  SVD=V/ P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 131 Continue to monitor
izz;::(’:-ms 400115 kV bus tie breaker to NRS 300 115 P2 Bus/Breaker 232 <100 <100 141 <100 154 <100 | <100 243 149 <100 <100 |Project: SVP bus tie breaker upgrade
iz?'A:G:fNRS 4001115 kV bus tie breaker to NRS 300 115 P2 Bus/Breaker 230 <100 <100 139 <100 153 <100 | <100 242 147 <100 <100 |Project: SVP bus tie breaker upgrade
us
SVP2-2:1:_NRS 400 115 kV bus P2 Bus/Breaker 84 121 41 50 63 57 84 35 84 54 105 106 | Mitigation under review by SVP
NRS 300 115 kV bus P2 Bus/Breaker 74 121 81 37 53 45 90 65 73 40 120 <100 | Mitigation under review by SVP
:A18:8:_LECEFSTL 13.80KV & LECEFGT1 13.80KV &
LECEFGT2 13.80KV & LECEFGTS 13.80KV & LECEFGT4 P3 G-1/N-1 <100 107 <100 | <100 | <100 | <100 | <100 | <100 <100 <100 107 <100  |Project: San Jose area HVDC
13.80KV GEN UNITS & P1-2:A16:21:_NEWARK E-F BUS TIE
230KV [4640]
PS-5C:A18:3:_LOS ESTEROS 230-115KV BATT(FAILURE OF Ps '\L""'Red“"del"t 105 148 78 68 82 73 105 60 106 72 149 <100 [Install redundent battery supply
Newark-Kifer 115kV Line NON-REDUNDENT BATT) attery supply
P5-5A:A18:2:_LOS ESTEROS 230 KV BAAH BUS #18:2 P5 Non-Redundent 93 121 65 51 76 58 92 19 % 56 122 <100 [Install redundent relay
(FAILURE OF NON-REDUNDENT RELAY) Relay
P5-5A:A18:2:_LOS ESTEROS 230 KV BAAH BUS #182 Non-Redundent
— P5 o1 119 64 49 74 56 91