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2019-2020 ISO Reliability Assessment - Study Results

Study Area:
Thermal Overloads

PG&E Bulk

&> California ISO

Category

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

ISO Approved Projects & Potential Mitigation
Solutions

California ISO/MID/RT

Overloaded Facilit Contingency (All and Worst P6 Categor . 2021 2024 2029 2021SPH 2024 SpOP Hi
¥ gency ( ) 8O | Description 2021 Spring| 2024 Spring | 2029 Spring | 2029 Winter €A1 5024 SP High PR
summer summer Summer Off- Peak Off- Peak Off- Peak Off- Peak Renewable & CEC Forecast Renew & Min
Peak Peak Peak Min Gas Gen Gas Gen
500 kV LINES
ROUND MTN —TABLE MTN #1 or #2
00KV O"#< 1Rnd Mtn —Table Mtn #2 or # 1 500 kV P1 L-1 105.1% 99.6% 102.7% <95% <95% <95% <95% <95% 98.9% <95%
ROUND MTN-TABLEMTN # 2 or # 1 |Round Mtn-Table Mtn # 1 or # 2 and Tabl .
500 KV or MotLrj1n500/2n303kVe n or and 1able P6 L-1/T-1 105.3% 100.2% 102.0% <95% <95% <95% <95% <95% 99.5% <95% Reduce COI flow according to seasonal nomogram
ROUND MTN-TABLE MTN #1 500 |Round Mtn-Table Mtn # 2 and Table Mt or bypass series capacitors on the remaining
Y 58;;2 0 k?/ able Mitn # 2 and fable Vitn P2 BRK 105.3% 99.9% 101.9% <95% <95% <95% <95% <95% 99.5% <95%  |Round Mtn-Table Mtn 500 kV line if overload
ROUND MTN-TABLE MTN # 1 or # 2 |Round Mtn-Table Mtn # 2 or # 1 500 KV
or oundVitn-1able Vitn # = or p3 G-1/L-1 119.4% | 111.0% N/A <95% <95% <95% <95% <95% 110.2% <95%
500 KV and Diablo unit
Round Mtn-Table Mtn 500 kV #1 and #2
CAPTAIN JACK-OLINDA 500 kV 58;?(\/ n-able VN an p7 L2 100.0% 98.2% 99.6% <95% <95% <95% <95% <95% 98.4% <95%  |Reduce COI flow according to seasonal nomogram
Midway-Vincent #2 and Midway-
MIDWAY-VINCENT # 1 500 kV W'hi‘:lvjv\i’n d'”cen and Midway P6 L-1/L-1 102.3% <95% <95% <95% <95% <95% <95% <95% <95% 99.8%
Existing Path 26 procedure under review.
Midway-Vincent # 1 and Midway-
MIDWAY-VINCENT # 2 500 kV iaway-vincent # 1 and Midway P6 L-1/L-1 102.2% <95% <95% <95% <95% <95% <95% <95% <95% 100.0%
Whirlwind 500 kV
500/230 kV TRANSFORMERS
Round Mtn 500/230 kV x-former P1 T-1 <95% <95% <95% 103.4% 103.7% 107.3% <95% <95% <95% <95%
Round Mtn 500 KV stuck BRK- line to Tabl
ound Vin Stue inetotable | py/pe BRK <95% <95% <95% 106.1% 106.5% 110.3% <95% <95% <95% <95%
Mtn # 2 & x-former
OLINDA 500/230 kV x-former EAZ“”;IMST” ‘E]’COO kV'stuck BRK-line toTable | ) BRK <95% <95% <95% 105.2% 106.0% 109.7% <95% <95% <95% <95%  |Reduce COI flow according to the nomogram
n X-rormer
Round Mtn 500/230 and Diablo unit P3 G-1/T-1 <95% <95% N/A 104.1% 103.0% N/A N/A <95% <95% <95%
Malin- Round Mtn #1 and #2 500 kV p7 L-2 <95% <95% <95% 117.1% 120.6% 121.8% <95% <95% <95% 105.6%
Olinda 500/230 kV x-former P1 T-1 <95% <95% <95% 101.9% 100.9% 104.0% <95% <95% <95% <95%
ROUND MTN 500/230 kV x-former Reduce COI flow according to the nomogram
Round Mtn-Table Mtn #1 and #2 500 kV p7 L-2 <95% <95% <95% 102.2% 111.1% 112.9% <95% <95% <95% <95%
Diablo -unit P1 G-1 <95% <95% <95% 100.0% <PO N/A N/A <95% <95% <PO
Table Mtn-Vaca Dix 500 kV P1 L-1 <95% <95% <95% 100.0% 102.0% 102.1% <95% <95% <95% 101.1%
Table Mtn-Tesla 500 kV P1 L-1 <95% <95% <95% <PO 101.9% 101.1% <95% <95% <95% <PO
Capt Jack-Olinda 500 kV P1 L-1 <95% <95% <95% 101.6% 103.9% 103.7% <95% <95% <95% 103.0%
Olinda-Tracy 500 kV P1 L-1 <95% <95% <95% 99.8% 101.6% 101.2% <95% <95% <95% 100.9%
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2019-2020 ISO Reliability Assessment - Study Results

Study Area:
Thermal Overloads

PG&E Bulk

&> California ISO

California ISO/MID/RT

Vaca Dix-Tesla 500 kV p1 L-1 <95% <95% <95% 100.2% 102.5% <PO <95% <95% <95% <PO
Tesla-Los Banos 500 kV p1 L-1 <95% <95% <95% <PO 101.3% <PO <95% <95% <95% <PO
Round Mtn 500/230 kV x-former p1 T-1 <95% <95% <95% 102.2% 103.0% 102.9% <95% <95% <95% 102.4%
Tesla 500/230 kV x-former p1 T-1 <95% <95% <95% <PO 101.2% 101.5% <95% <95% <95% 101.8%
Los Banos 500 kV stuck BRK-lines to Gat
05 banos Stue inestoBates 1 py/pe BRK <95% <95% <95% 99.8% 101.5% 100.7% <95% <95% <95% <P1
& Tesla
Tesla 500 kV stuck BRK- lines to Vaca Dix &
Lsz ganos stue ines to Vaca Dix P2/P6 BRK <95% <95% <95% 100.9% 103.6% 101.2% <95% <95% <95% <P1
Round Mtn 500 KV stuck BRK- line to Tabl
ound Vin SHue inetotable | py/pe BRK <95% <95% <95% 100.8% 101.1% 101.0% <95% <95% <95% 101.3%
Mtn # 2 & x-former Red Col fl ding to th
TABLE MTN 500/230 kV x-former uzg:’acje . ecjr‘]";::iccor 'Ng to the nomogram,
Round Mtn 500 KV stuck BRK- line to Tabl
Motin# ) &':( formers ue inetotable | py/pe BRK <95% <95% <95% 100.3% 101.5% 101.5% <95% <95% <95% <P1
Capt Jack-Olinda 500 kV & Diablo unit P3 G-1/L-1 <95% <95% <95% 102.2% <P1 N/A <95% <95% <95% <P1
Olinda-Tracy 500 kV & Diablo unit p3 G-1/L-1 <95% <95% <95% 100.5% <P1 N/A <95% <95% <95% <P1
Olinda 500/230 kV and Diablo unit p3 G-1/T-1 <95% <95% <95% 100.2% <P1 N/A <95% <95% <95% <P1
Round Mtn 500/230 and Diablo unit P3 G-1/T-1 <95% <95% <95% 103.4% <P1 N/A <95% <95% <95% <P1
Tracy-Los B d Tesla-Los Banos 500
k\r/acy 05 Banos and 1esia-Los Banos p7 L-2 <95% <95% <95% 101.8% 104.5% 102.2% <95% <95% <95% 101.8%
Table Mtn-Vaca Dix and Table Mtn-Tes|
53 o Ev n-vaca bixand fable Mtn-fesia p7 L-2 <95% <95% <95% 105.4% 111.0% 110.1% <95% <95% <95% 105.6%
Tracy-Los B d Tesla-Los Banos 500
k\r/acy 05 Banos and 1esla-Los Banos p7 L-2 <95% <95% <95% 101.8% 104.5% 102.2% <95% <95% <95% 101.8%
Table Mtn-Tesla and Vaca Dix-Tesla 500 kV p7 L-2 <95% <95% <95% 104.3% 109.6% 104.5% <95% <95% <95% 102.7%
Bi-pole PDCI outage P7 DC <95% <95% <95% <P0O <P0O 102.6% <95% <95% <95% <PO
- For baseline scenarios increase generation in the
area after 1st contingency,
METCALF 500/230 KV x-f #11, |Metcalf 500/230 kV Tranf #11 & #12
1 or 13 / xrormer#2s, ore#;_: / rantormers P6 T-1/T-1 <95% 101.5% | 110.5% <95% <95% <95% <95% 123.0% 112.3% <95% |- Under sensitivity scenario with minimum gas
generation, load tripping might be required to
address the P6 overload.
Gates 500/230 kV # 1 or 2 x-f d
GATES 500/230 KV # 1 or 2 x-former D?aslso uni{ or & x-formeran P3 G-1/T-1 <95% <95% <95% <95% <95% N/A N/A <95% <95% 104.1%  |Sensitivity only
230 kV LINES
E?C,)TTONWD E-ROUND MTN 230kV ;ggIEVMtn-Vaca Dix and Table Mtn-Tesla Py L2 101.6% 107.4% 102.8% <95% <95% <95% <95% 96.6% 108.4% <95% Efi::::iltfr:oev;/i::cifoz:ngot;isceasonal nomogram,
Tbl Mtn-Vaca Dix 500 kV and Table Mtn- P6 L-1/L-1 106.2% <95% <95% <95% <95% <95% <95% <95% <95% <95%  |Project: Rio Oso 230 kV BAAH Bus Upgrade Project
TARIE NMTNL_RIN NCSN 22N L\/ Palermo 230 kV 1IN Nar~r 27ND9)

October 31, 2019
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2019-2020 ISO Reliability Assessment - Study Results

Study Area:
Thermal Overloads

TAULL IVITINTINIU UJOU £JU RNV

PG&E Bulk

Table Mtn-Vaca Dix and Table Mtn-Tesla

&> California ISO

IOV, UTUL UL

California ISO/MID/RT

October 31, 2019

500 kV P7 L-2 100.8% <95% <95% <95% <95% <95% <95% <95% <95% <95% Short term: COl Nomogram
Tesla 500 kV Stuck breaker (line to Metcalf
CAYETANO- LONETREE 230 kV ai;i former#“zc) reaker (line to Metca P2/P6 BRK 97.1% 99.0% 103.0% <95% <95% <95% <95% <95% 101.5% <95%  |Reduce generation in the area
Tesla-Metcalf and MossIndg-Los Banos 500
NEWARK-LOS ESTEROS 230 kV k\e/s a-ivietcalt and Mossindg-Los Banos P6 L-1/L-1 <95% <95% <95% <95% <95% <95% <95% 111.4% <95% <95%
Sensitivity only
NEWARK-E-F BRK (to LOS ESTEROS) |Tesla-Metcalf and MossIndg-Los Banos 500
730 KV (to ) k\e/s a-ivietcalt and Mossindg-Los Banos P6 L-1/L-1 <95% <95% <95% <95% <95% <95% <95% 112.4% <95% <95%
Olinda-Tracy 500 kV P1 L-1 98.4% 95.5% 101.5% <95% <95% <95% <95% <95% <95% <95%
Table Mtn 500 kV Stuck breaker (lines t
Ri y T\Mnr;n Vacs D:’;) reaker (lines to P2/P6 BRK 97.6% 96.0% 101.9% <95% <95% <95% <95% <95% 95.9% <95%
Table Mtn-Vaca Dix and Diablo unit P3 G-1/L-1 100.5% 98.1% N/A <95% <95% <95% <95% <95% 97.9% <95%
H . 1 H - - 0, 0, 0, 0, 0, 0, 0, 0, 0,
DELEVAN-CORTINA 230 KV Olinda-Tracy 500 kV and Diablo unit P3 G-1/L-1 106.4% 99.8% N/A <95% <95% <95% <95% <95% 100.7% <95% Reduce generation in the area
Round Mtn-Table Mtn 500 kV #1 and #2
58;?(\/ n-table Mtn an p7 L-2 106.3% | 101.4% 110.0% <95% <95% <95% <95% <95% 101.0% <95%
Table Mtn-Vaca Dix and Table Mtn-Tes|
53 o iv n-vaca bixand fable Mtn-fesia p7 L-2 106.4% | 104.9% 111.4% <95% <95% <95% <95% <95% 104.5% <95%
Table Mtn-Vaca Dix and Vaca Dix -Tesla 500
kf/ € Min-Vaca Bixand vaca Dix-1esia p7 L-2 <95% <95% 102.5% <95% <95% <95% <95% 98.0% <95% <95%
LOS BANOS-PADRE FLAT SS 230KV  |Los Banos-Gates # 1 and Los Banos-Mid
(L0 BANOS-PANOCHE #1) 53; kz\"/"os ates® Landtos Banos-Mliawayl  py L2 <95% <95% <95% 109.4% <95% <95% <95% 99.3% <95% <95%  |Reduce generation in the area
Mosslanding-Los Banos 500 kV P1 L-1 <95% <95% <95% <95% 102.2% <95% <95% 95.7% <95% <95% . o .
Turning off generation in the area for P6 will not
Tracy-Los Banos & Mosslanding-Los Banos P6 L-1/L-1 <95% <95% <95% 107.1% 118.5% 97.0% <95% 101.4% <95% <959%  |eliminate overloads without turning on Moss
MOSSLANDING-LAS AGUILAS 230 kV Landing generation in some cases. The most
Tesla-Los Banos & Mosslanding-Los Banos P6 L1/L1 <95% <95% <95% 1123% | 125.4% 100.9% <95% 104.7% <95% <g59 ~ |critical P6 contingencies, where increase of
Mosslanding generation is needed, are shown
Mosslanding-Los Banos 500 KV & Tesla- i di
Mce)tSCSaTPS(I)T)ngOS anos esla P6 L-1/L-1 <95% <95% <95% 128.5% 136.7% 115.2% <95% 162.7% <95% 111.8% |Priortore-dispatch.
230/115 kV TRANSFORMERS and 230/70 kV
Tesla-Metcalf and MossIndg-Los Banos 500
kss a-vietcall and Mossindg-Los Banos P6 L-1/L-1 <95% 98.3% 98.0% <95% <95% <95% <95% 102.3% 105.0% <95%
Tesla-Metcalf 500 kV and N k -Li Adjust NRS phase shifter and/or increase
NEWARK 230/115 kV #11 esla-ivietca and Newark -Los P6 L-1/L-1 102.9% 98.5% 99.6% <95% <95% <95% <95% <95% 100.6% <95% Just iR p /
Esteros 230 kV kV generation in the area.
Tesla-Metcalf 500 KV and Newark E-F 230
k\e}sk?/ bjs i?e (to Los Eirt‘erof)war P6 L-1/BRK 108.2% | 104.4% 105.4% <95% <95% <95% <95% 98.4% 106.9% <95%
HENRIETTA 230/115 kV Mustang-Mc Call 230 kV and Diablo unit P3 L-1/G-1 <95% <95% <95% <95% <95% N/A N/A <95% <95% 107.6% Sensitivity only
115 kV LINES
Capt Jack-Olinda 500 kV and Diablo unit p3 G-1/L-1 97.0% 100.4% <95% <95% <95% <95% <95% <95% 101.7% <95%
djust Weed Phase Shifter or limit COI flow withi
DELTA - CASCADE 115 kV Malin- Round Mtn #1 and #2 500 kV p7 L-2 101.1% | 112.7% 99.4% <95% <95% <95% <95% <95% 113.3% <95y, |2Clustiveedhase Shitteroriimi ow within

seasonal nomogram
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2019-2020 ISO Reliability Assessment - Study Results

Study Area:
Thermal Overloads

PG&E Bulk

Round Mtn-Table Mtn 500 kV #1 and #2

&> California ISO

S0 b p7 L-2 <95% 101.1% <95% <95% <95% <95% <95% <95% 102.4% <95%
DRUM-BRUNSWICK -RIO 0SO 115  |Round Mtn-Table Mtn 500 KV #1 and #2
" S(C))(L)”I‘(V n-tabie Min an p7 L2 100.1% <95% 101.6% <95% <95% <95% <95% <95% <95% <95%  |Reduce Drum generation
Tesla-Metcalf 500 kV and Newark E-F 230
NEWARK-NRS 115 kV kf/sbis t?ec(fo o Est;zs) ewar P6 L-1/BRK <95% 101.7% <95% <95% <95% <95% <95% <95% 105.2% <95%  |Adjust NRS phase shifter
Tesla-Metcalf and Mossindg-Los Banos 500
AMES-MT VIEW 115 kV kssa eteall and Viossindg-Los Banos P6 L-1/L-1 <95% <95% <95% <95% <95% <95% <95% 102.0% <95% <95%
Sensitivity only
Tesla-Metcalf and Mossindg-Los Banos 500
AMES-WHISMAN 115 kV esla-vietcalt and Mossindg-Los Banos P6 L-1/L-1 <95% <95% <95% <95% <95% <95% <95% 101.6% <95% <95%

kv

California ISO/MID/RT

October 31, 2019
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2019-2020 I1SO Reliability Assessment - Study Results

Study Area: PG&E Bulk
High/Low Voltages o s .
g g % California ISO
Post Cont. Voltage, PU (Sensitivit
Post Cont. Voltage, PU (Baseline Scenarios) ost-ont. vo age. (Sensitivity
Scenarios)
Substati Conti (All and Worst P6) Cat Category 2021 5P IS0 A d Projects & Potential Mitigation Soluti
ubstation ontingency and Wors ategory Description 2021 2024 2029 2021 2024 2029 2029 o 2020 5P o 2024 SpOP Hi pproved Projects & Potential Mitigation Solutions
Summer | Summer | Summer |Spring Off{ Spring Off{ Spring Off{Winter Off 4 & Renew & Min
Renewable & | CEC Forecast
Peak Peak Peak Peak Peak Peak Peak . Gas Gen
Min Gas Gen
Normal Conditions PO normal 1.057 1.054 1.049 1.054
Round Mtn-Table Mnt #1 and # 2 500 kV P7 L-2 0.971 0.989 0.980 0.990
Malin-Round Mtn # 1 and # 2 500 kV P7 L-2 0.968 0.990 >0.99 >0.99 Installation of Round Mountain 500 kV STATCOM
Table Mtn-Vaca Dix 500 kV and Diablo unit P3 L1/G-1 | 0.973 >0.99 N/A >0.99 (modeled starting from 2024) improves voltage.
MAXWELL 500 kV within limits within limits within limits |Maxwell 500 kV voltage is within PG&E limits, but is still
Table Mtn-Tesla 500 kV and Diablo unit P3 L-1/G-1 0.986 >0.99 N/A >0.99 below WAPA limit of 495 kv. Operating COI within
seasonal nomogram may help to improve voltages
Malin-Round Mtn # 1 or 2 and Diablo unit P3 L-1/G-1 0.988 >0.99 N/A >0.99
Round Mtn-Table Mtn # 2 & Round Mtn-Malin # PG L1/L1 0.980 50.99 0.981 0.990
2 or #1500 kV ' ' ' '
METCALF 500 kV Normal Conditions PO normal <1.08 <1.08 <1.08 <1.08 <1.08 <1.08 <1.08 <1.08 <1.08 1.082 sensitivity only
install reactive support to absorb VARs on Gates,
GATES 500 kV Normal Conditions PO normal 1.082 <1.08 <1.08 <1.08 <1.08 <1.08 <1.08 1.084 <1.08 <1.08 modeled starting from 2024. Turn on shunt reactors in
transformer tertiary prior to that
install reactive support to absorb VARs on Gates,
. modeled starting from 2024. Reduce scheduled voltage
DIABLO 500 kv Normal Conditions PO normal <1.08 <1.08 1.082 <1.08 <1.08 1.080 1.082 <1.08 <1.08 <1.08 . . .
on Gates and /or turn on reactors in the Midway tertiary
to bring Diablo voltage within the limits

California ISO/MID/RT

October 31, 2019
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2019-2020 ISO Reliability Assessment - Study Results

Study Area:

Voltage Deviation

PG&E Bulk

&> California ISO

Post Cont. Voltage Deviation % (Baseline Scenarios)

Post Cont. Voltage Deviation % (Sensitivity Scenarios)

. . Catego i ISO Approved Projects & Potential Mitigation
Substation Contingency (All and Worst P6) Category g ry 2021 2024 2029 %021 %024 %029 '2029 2021 SP Heavy. 2024 SP High CEC 2024 SpQP Hi pp | g
Description | Summer | Summer | Summer |Spring Off-|Spring Off-| Spring Off- | Winter Off{ Renewable & Min Forecast Renew & Min Gas
Peak Peak Peak Peak Peak Peak Peak Gas Gen Gen
NONE over 8%

California ISO/MID/RT

October 31, 2019
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2019-2020 ISO Reliability Assessment - Study Results

Study Area: PG&E Bulk
Transient Stabilit S Y 5 §
y &2 California ISO
Transient Stability Performance (Number of voltage and frequency violations)
Baseline scenarios Sensitivity
. Category ) ) ) ) . L .
Generator/Load Contingency Category Description | 2024 Summer Peak | 2029 Summer Peak 2024 Spring Off- 2029 Spring Off- 2024 SP High CEC | 2024 SpOP Hi Renew Potential Mitigation Solutions
Peak Peak Forecast & Min Gas Gen
Tripped Generation
tripped due to high tripped due to high
1 Phase fault on TESLA 500KV BUS - P2 bus section modeled off in the | modeled off in the r\llziz . 2; 10 Lg not tripped with modeled off in the r\I/ZﬁZ . :i 10 Lg
delayed clearing case case after ngec ' .90p|;/|\.N these contingencies case after iec ’ iOS‘M.W
renewable generator bus tripped due to high tripped due to high ; ;
34683 0.38 kV at Mustang 230 |1 Phase fault on METCALF 500KV BUS - P> bus section modeled off inthe [ modeled off in the not tripped with vzll:lage >1.1p ug modeled off in the vzll:lage S11p ug “eefi to investigate and check relay
delayed cleari th ti i R -+ P-U settings
kV bus elayed clearing case case ese contingencies after 2 sec, 103 MW case after 2 sec, 102 MW
tripped due to high | tripped due to high tripped due to high
1 Phase fault on MOSSLANDING 500KV . modeled off in the | modeled off in the ripped due tonig ripped due tonig modeled off in the ribped due tonig
BUS - delayed clearing P2 bus section case case voltage >1.1 p.u. voltage >1.1 p.u. case voltage >1.1 p.u.
after 2 sec, 90 MW | after 2 sec, 103 MW after 2 sec, 102 MW
modeled off in the | modeled off in the not tripped in this - tripped due to high modeled off in the not tripped in this
3 Phase Fault TRACY or TESLA, 500 kV P1, P6-7 any case, protection not | voltage >1.1 p.u. case, protection not |, . .
renewable generator bus case case deled frer 8 19 MW case deled High voltages in the base case.
33102 COLUMBIA 0.36 (East modete attere sec, modete Consider installing reactors due to
not tripped in this | tripped due to high not tripped in this |} ;
Bay) 1 Phase fault on TESLA 500KV BUS - . modeled off in the | modeled off in the PP . PP & modeled off in the PP ) high voltages in the area.
P2 bus section case, protection not voltage >1.1 p.u. case, protection not

delayed clearing

case

case

modeled

after 3 sec, 19 MW

case

modeled

renewable generator bus

3 Phase fault MIDWAY 500 kV

P1, P6, P7

L-1, 7-1, L-1/L-

modeled off in the

modeled off in the

tripped for low
voltage <0.9 p.u after

tripped for low
voltage <0.9 p.u after

modeled off in the

tripped for low
voltage <0.9 p.u after

May need additional reactive support,

36436 TOPAZ B2 0.69 kV 1 case case case low voltages after contingencies
4 sec, 240 MW 4 sec, 245 MW 4 sec, 243 MW & &
tripped for high
3 Phase fault MIDWAY 500 kV, Diabloe . . . .
, P7 L-2 not tripped with not tripped with voltage after 7sec, 10|, .
renewable generator bus Midway # 2 and 3 outage o . . . . . . o High voltages in the base case.
modeled off in this | modeled off in this | these contingencies, | these contingencies, | modeled off in this MW . .
365563 Q885 0.36 kV at S. . . - - Consider installing reactors due to
. . case case protection not protection not case tripped for high . .
KERN 3 phase fault on Diablo generator with high voltages in the area.
. . . P4 L-1 modeled modeled voltage after 3 sec,
delayed clearing, Diablo-Midway out
10 MW
3 Phase fault on MIDWAY 500 kV, tripped by branch
. . . not tripped with PP y not tripped with not tripped with not tripped with not tripped with  |need to investigate and check relay
generator 35024 DEXEL 13.8 kV |contingencies between Midway and P1,P6,P7 | L-1,L-1/-1 . . overcurrent relay . . . . . . . . .
. these contingencies these contingencies | these contingencies | these contingencies | these contingencies [settings
Vincent after 3 sec, 20.3 MW
tripped for high tripped for high
renewable at bus 29273 SKY 2 Phase Fault on LOS BANOS or GATES 500 L-1, T-1, L-1/- | not modeled in the PP . & not modeled in the PP . & not modeled in the | not modeled in the .
P1, P6, P7 voltage with fault, 42 voltage with fault, 42 under review

RIVER_G1 kv 1 case MW case MW case case

Tripped load, load reduced by composite load model not inlcuded

California ISO/MID/RT

October 31, 2019
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2019-2020 ISO Reliability Assessment - Study Results

Study Area: PG&E Bulk
Transient Stabilit £ ™ 5 .
y &2 California ISO
Transient Stability Performance (Number of voltage and frequency violations)
Baseline scenarios Sensitivity
Contingency Category Category 2024 Spring Off 2029 Spring Off. 2024 SP High CEC 2024 SpOP Hi R Potential Mitigation Solutions
Generator/Load Description | 2024 Summer Peak | 2029 Summer Peak pring L pring L= '8 p | Renew
Peak Peak Forecast & Min Gas Gen

3 phase fault ROUND MTN, MALIN, CAPT P1, P6, P7 L1, T, L-1/- not tripped under-vit load not tripped not tripped not tripped not tripped
45070 BRYANT 69.00 JACK 500 kV 1o 1 PP shedding PP PP pp pp

3 phase fault ROUND MTN, MALIN, CAPT L-1,T-1, L-1/- . under-vlt load . . . .
45016 BELKNAP 69.00 JACK 500 KV P1, P6, P7 1 not tripped shedding not tripped not tripped not tripped not tripped

3 phase fault ROUND MTN, MALIN, CAPT L-1,T-1, L-1/- . under-vlt load . . . . Low voltage due to stalling of
45407 MERLIN 115.00 JACK 500 KV P1, P6, P7 1 not tripped shedding not tripped not tripped not tripped not tripped induction motors.

3 phase fault ROUND MTN, MALIN, CAPT L-1,T-1, L-1/- . under-vlt load . . . .
45389 EASY VLY 115.00 JACK 500 KV P1, P6, P7 1 not tripped shedding not tripped not tripped not tripped not tripped

3 phase fault ROUND MTN, MALIN, CAPT L-1,T-1, L-1/- . under-vlt load . . . .
45271 SAGEROAD  115.00 JIACK 500 KV P1, P6, P7 1 not tripped shedding not tripped not tripped not tripped not tripped

L Itage due to stalli f
3 phase fault on METCALF 500 kV, Metcalf- ,OW vc.> age due to sta .|ng ©
. . under-vlt load . . . . induction motors. Consider
36012 WTSNVLLE 60.00 Tesla and Loss Banos-Mosslanding 500 kV P6 L-1/L-1 not tripped . not tripped not tripped not tripped not tripped . . . .
shedding installation of dynamic reactive
outage
L-1,T-1, L-1/ not tripped with not tripped with not tripped with not tripped with possible modeling error due to
3 phase fault on TESLA 500 kV P1, P6, P7 T pp. . UFLS with fault pp. . not tripped pp. . pp_ . |renewale generation in the area.
1 these contingencies these contingencies these contingencies | these contingencies

36890 Walsh 60.00

Need to check UFLS relay settings

Criteria Violaions

NONE

California ISO/MID/RT

October 31, 2019

Page 8 of 10



2019-2020 ISO Reliability Assessment - Study Results

Study Area: PG&E Bulk ™
[ X s :
Single Contingency Load Drop L~ Cc1||forn|c1 lSO
Amount of Load Drop (MW)
2021 SP
, Categor 2021 2024 2029 2024 SpOP Hi o ,
Worst Contingency Category gory 2021 Spring | 2024 Spring | 2029 Spring | 2029 Winter Heavy 2024 SP High P ) ! Potential Mitigation Solutions
Description Summer Summer Summer Renew & Min
Off- Peak Off- Peak Off- Peak Off- Peak [Renewable & | CEC Forecast
Peak Peak Peak . Gas Gen
Min Gas Gen

N/A

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

California ISO/MID/RT

October 31, 2019
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2019-2020 ISO Reliability Assessment - Study Results

Study Area:

PG&E Bulk

Single Source Substation with more than 100 MW Load

&> California 1SO

Substation

Load Served (MW)
2021 SP
2021 2024 2029 2024 SpOP Hi
Summer summer Summer 2021 Spring | 2024 Spring | 2029 Spring | 2029 Winter Heavy 2024 SP High Renewp& Minl
Off- Peak Off- Peak Off- Peak Off- Peak [Renewable & [ CEC Forecast
Peak Peak Peak . Gas Gen
Min Gas Gen

Potential Mitigation Solutions

N/A

No single source substation with more than 100 MW Load

California ISO/MID/RT

October 31, 2019
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s Page 1
2019-2020 ISO Reliability Assessment - Study Results

Study Area: PG&E Humboldt
Thermal Overloads

&> California I1ISO

Loading % (Baseline Scenarios) Loading % (Sensitivity Scenarios)
2021 SP
2024 SpOP 2029 . . e
- . Category 2021 2024 2029 2021 2024 2029 2021 2024 2024 SP . P Heavy . ISO Approved Projects & Potential Mitigation
Overloaded Facility Contingency (All and Worst P6) Category o . . . . . . Hi Renew Retirement of .
Description | Summer | Summer | Summer Winter Winter Winter | Spring Off- | Spring Off- [ High CEC & Min Gas Renewable aF Solutions
Peak Peak Peak Peak Peak Peak Peak Peak Forecast & Min Gas )
Gen Generations
Gen
BRIDGEVILLE-COTTONWOOD 115kV P1 N-1 85 94 95 15 16 49 52 69 92 14 101 95|sensitivity only
31110 BRDGVLLE 60.0 31120 FRUTLDJT 60.01 1 [BLUELKPP 12.47kV Gen Unit 1 & L
-1/N- < < < < < < < < < < <
BRIDGEVILLE-COTTONWOOD 115kV P3 G-1/N-1 100 100 100 100 100 100 100 100 100 100 100 100(sensitivity only

California ISO/MID/RT October 31, 2019 Page 10of 8



2019-2020 ISO Reliability Assessment - Study Results

Study Area:

High/Low Voltages

PG&E Humboldt

&> California 15O

Voltage PU (Baseline Scenarios)

Voltage PU (Sensitivity Scenarios)

2021 SP 2029 . . .
Cat i ISO A dP ts & Potential Mitigat
Substation Contingency (All and Worst P6) Category a e.go!'y 2021 2024 2029 2921 2924 2929 2.021 2.024 2024 5P High 2024 SpOP HI Heavy Retirement of pproved Projects ' otential Mitigation
Description | Summer [ Summer | Summer [ Winter Winter Winter |Spring Off{Spring Off- Renew & Min Solutions
CEC Forecast Renewable & QF
Peak Peak Peak Peak Peak Peak Peak Peak Gas Gen . .
Min Gas Gen | Generations
Project: Maple Creek Reactive Support
HUMBOLDT-MAPLE CREEK 60kV MOAS In Service Date: July 2022
- . . . . . .7 7 . .84 . . .
HOOPA 60 kV OPENED on HUMBOLDT-MPLE CRK P1 N-1 0.86 0.85 0.86 0.96 0.95 0.79 0.79 0.83 0.8 0.96 0.86 0.86 Short term: Action Plan
Project mitigates all identified low voltages
Project: Maple Creek Reactive Support
HUMBOLDT-MAPLE CREEK 60kV MOAS In Service Date: July 2022
MPLE CRK 60 kV P1 N-1 0.90 0.90 0.90 0.99 0.98 0.85 0.85 0.89 0.89 0.99 0.91 0.90
OPENED on HUMBOLDT-MPLE CRK Short term: Action Plan
Project mitigates all identified low voltages
Project: Maple Creek Reactive Support
HUMBOLDT BAY-RIO DELL JCT 60kV MOAS In Service Date: July 2022
NEWBURG 60 kV P1 N-1 0.97 0.96 0.95 0.99 0.98 0.89 0.93 1.01 0.96 0.98 0.98 0.95
OPENED on EEL RIVR-NEWBURG Short term: Action Plan
Project mitigates all identified low voltages
Project: Maple Creek Reactive Support
HUMBOLDT-MAPLE CREEK 60kV MOAS In Service Date: July 2022
RDGE CBN 60 kV OPENED on HUMBOLDT-MPLE CRK P1 N-1 0.94 0.93 0.93 1.01 1.00 0.89 0.90 0.92 0.93 1.00 0.94 0.93 Short term: Action Plan
Project mitigates all identified low voltages
Project: Maple Creek Reactive Support
HUMBOLDT BAY-RIO DELL JCT 60kV MOAS In Service Date: July 2022
RIO DELL 60 kV OPENED on EEL RIVR-NEWBURG P1 N-1 0.98 0.97 0.95 0.99 0.98 0.90 0.94 1.03 0.97 0.98 0.99 0.95 Short term: Action Plan
Project mitigates all identified low voltages
Project: Maple Creek Reactive Support
HUMBOLDT-MAPLE CREEK 60kV MOAS In Service Date: July 2022
- . . . . . .84 .84 . . . . .
RUSS RCH 60 kV OPENED on HUMBOLDT-MPLE CRK P1 N-1 0.90 0.89 0.90 0.98 0.98 0.8 0.8 0.88 0.88 0.98 0.90 0.90 Short term: Action Plan
Project mitigates all identified low voltages
Project: Maple Creek Reactive Support
WILLWCRK 60 kV HUMBOLDT-MAPLE CREEK 60kV MOAS P1 N1 0.87 0.86 0.87 0.97 0.96 0.81 0.81 0.85 0.85 0.96 0.87 0.g7|/" Service Date: July 2022
OPENED on HUMBOLDT-MPLE CRK ) ) ) ’ ' ) ) ) ) ’ ’ “"|Short term: Action Plan
Project mitigates all identified low voltages
HMBOBAYPPA 13.80kV Gen Unit 1 &
BRDGVLLE 115 kV enwnt P3 >0.9,<1.10|>0.9,<1.10 |>0.9,<1.10(>0.9,<1.10(>0.9,<1.10{>0.9,<1.10(>0.9,<1.10({>0.9,<1.10(>0.9,<1.10 >0.9,<1.10 1.12(>0.9,<1.10 Sensitivity Only
HUMBOLDT SVD=v G-1/N-1
BRDGVLLE 115 kV HMBOBAYPPB 13.80kV Gen Unit 7 & P3 1.12 1.12(>0.9,<1.10/>0.9,<1.10/>0.9,<1.10[>0.9,<1.10|>0.9,<1.10(>0.9,<1.10 1.12(>0.9,<1.10 1.12|50.0,<1.00  |03d power factor correction and voltage
HUMBOLDT SVD=v G-1/N-1 support if needed
HMBOBAYPPA 13.80kV Gen Unit 1 & Load fact ti d volt
FRTSWRD 60 kV enwnt P3 >0.9,<1.10(>0.9,<1.10 |>0.9,<1.10(>0.9,<1.10{>0.9,<1.10 1.11/>0.9,<1.10/>0.9,<1.10/>0.9,<1.10  [50.9,<1.10  [>0.9,<1.10  [>0.9,<1.10  |-°2¢ POWerfactorcorrection andvoitage
GRBRVLLE SVD=v G-1/N-1 support if needed
HMBOBAYPPB 13.80kV Gen Unit 5 & Load fact ti d volt
FRTSWRD 60 kV enn P3 1.10/>0.9,<1.10 |>0.9,<1.10[>0.9,<1.10{>0.9,<1.10 1.11/>0.9,<1.10{>0.9,<1.10[>0.9,<1.10  [>0.9,<1.10 1.10[>0.9<1.10 | 03¢ Powerfactorcorrection and voftage
GRBRVLLE SVD=v G-1/N-1 support if needed

California ISO/MID/RT

October 31, 2019
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2019-2020 ISO Reliability Assessment - Study Results

Study Area:

High/Low Voltages

PG&E Humboldt

&> California 15O

Voltage PU (Baseline Scenarios)

Voltage PU (Sensitivity Scenarios)

2021 5P 2029 . o
Categor i ISO Approved Projects & Potential Mitigation
Substation Contingency (All and Worst P6] Category gory | 2021 2024 2029 2021 2024 2029 2021 2024 |0 sp tigh | 2024 SPOPHI L T | etirement of pp jects ¢ g
Description | Summer [ Summer | Summer [ Winter Winter Winter |Spring Off{Spring Off- Renew & Min Solutions
CEC Forecast Renewable & QF
Peak Peak Peak Peak Peak Peak Peak Peak Gas Gen . .
Min Gas Gen | Generations
FRTSWRD 60 kV HMBOBAYPPB 13.80kV Gen Unit 7 & P3 1.10/>0.9,<1.10 |>0.9,<1.10[>0.9,<1.10{>0.9,<1.10 1.11/50.9,<1.10[50.9<1.10}50.9<1.10  [50.9<1.10  [»0.9<1.10  |»0.9<1.10  |-03¢ Power factor correction and voltage
GRBRVLLE SVD=v G-1/N-1 support if needed
FAIRHAVN 13.80kV Gen Unit 1 & Load fact tion and volt
GRBRVLLE 60 kV enn P3 1.12 1.11/>0.9,<1.10/>0.9,<1.10/>0.9,<1.10[>0.9,<1.10|>0.9,<1.10(>0.9,<1.10 1.11(>0.9,<1.10 1.11/>09<1.10 | 03¢ Powerfactorcorrection and voltage
GRBRVLLE SVD=v G-1/N-1 support if needed
GRBRVLLE 60 kV HMBOBAYPPA 13.80kV Gen Unit 3 & P3 1.12 1.12(>0.9,<1.10{>0.9,<1.10{>0.9,<1.10|>0.9,<1.10 1.11/>0.9,<1.10 1.12(>0.9,<1.10 1.11|50.0,<1,00  |03d power factor correction and voltage
GRBRVLLE SVD=v G-1/N-1 support if needed
GRBRVLLE 60 kV HMBOBAYPPB 13.80kV Gen Unit 4 & P3 1.12 1.12(>0.9,<1.10{>0.9,<1.10{>0.9,<1.10 1.13 1.11/>0.9,<1.10 1.12(>0.9,<1.10 1.12|50.0,<1,00  |03d pPower factor correction and voltage
GRBRVLLE SVD=v G-1/N-1 support if needed
HMBOBAYPPA 13.80kV Gen Unit 1 &
HMBOBAYPPB 115 kV enn P3 50.9,<1.10[>0.9,<1.10 [>0.9,<1.10/>0.9,<1.10>0.9,<1.10[>0.9,<1.10{>0.9,<1.10>0.9,<1.10|>0.9,<1.10  |>0.9,<1.10 1.16>0.9,<1.10  [Sensitivity Only
HUMBOLDT SVD=v G-1/N-1
HMBOBAYPPB 13.80kV Gen Unit 4 & Load fact tion and volt
HMBOBAYPPB 115 kV enn P3 1.16 1.16]>0.9,<1.10{>0.9,<1.10>0.9,<1.10 1.11 1.12[>0.9,<1.10 1.16/>0.9,<1.10 1.16/>0.9<1.10 | 03¢ Powerfactorcorrection and voftage
HUMBOLDT SVD=v G-1/N-1 support if needed
HMBOBAYPPC 13.80kV Gen Unit 9 &
HMBOBAYPPB 115 kV enn P3 50.9,<1.10[>0.9,<1.10 [>0.9,<1.10/>0.9,<1.10>0.9,<1.10[>0.9,<1.10{>0.9,<1.10>0.9,<1.10|>0.9,<1.10  |>0.9,<1.10 1.16/>0.9,<1.10  [Sensitivity Only
HUMBOLDT SVD=v G-1/N-1
Project: Maple Creek Reactive Support
BLUELKPP 12.47kV Gen Unit 1 & ittt
HOOPA 60 kV HUMBOLDT-MAPLE CREEK 60kV MOAS P3 >0.9,<1.10[>0.9,<1.10 [>0.9,<1.10/>0.9,<1.10>0.9,<1.10[>0.9,<1.10{>0.9,<1.10 0.75/>0.9,<1.10  |>0.9,<1.10 0.86>09,<110 | 0TS Act.ion\I/’Ian
OPENED on HUMBOLDT-MPLE CRK rtterm: e
Project mitigates all identified low voltages
G-1/N-1
Project: Maple Creek Reactive Support
FAIRHAVN 13.80kV Gen Unit 1 & Ir::frcvice ;Ztee_ Jruele , o(;;c Ve suppor
HOOPA 60 kV HUMBOLDT-MAPLE CREEK 60kV MOAS P3 >0.9,<1.10[>0.9,<1.10 [>0.9,<1.10/>0.9,<1.10>0.9,<1.10[>0.9,<1.10{>0.9,<1.10 0.83>09,<110  [0.9<110  [50.9,<L10  [>09,<L.10 | U - Act.ion\I/’Ian
OPENED on HUMBOLDT-MPLE CRK rtterm: an
Project mitigates all identified low voltages
G-1/N-1
HMBOBAYPPA 13.80kV Gen Unit 2 &
HUMBOLDT 115 kV enn P3 50.9,<1.10[>0.9,<1.10 [>0.9,<1.10/>0.9,<1.10>0.9,<1.10[>0.9,<1.10{>0.9,<1.10/>0.9,<1.10|>0.9,<1.10  |>0.9,<1.10 1.16>0.9,<1.10  [Sensitivity Only
HUMBOLDT SVD=v G-1/N-1
HMBOBAYPPA 13.80kV Gen Unit 3 &
HUMBOLDT 115 kV en i P3 50.9,<1.10[>0.9,<1.10 [>0.9,<1.10/>0.9,<1.10>0.9,<1.10[>0.9,<1.10{>0.9,<1.10>0.9,<1.10|>0.9,<1.10  |>0.9,<1.10 1.16>0.9,<1.10  [Sensitivity Only
HUMBOLDT SVD=v G-1/N-1
HUMBOLDT 115 kV HMBOBAYPPB 13.80kV Gen Unit 4 & P3 1.16 1.16/>0.9,<1.10/>0.9,<1.10{>0.9,<1.10 1.11 1.12(>0.9,<1.10 1.16(>0.9,<1.10 1.16/50.0,<1,00  |03d power factor correction and voltage
HUMBOLDT SVD=v G-1/N-1 support if needed
HUMBOLDT 115 kV HMBOBAYPPB 13.80kV Gen Unit 7 & P3 1.15(>0.9,<1.10 |>0.9,<1.10/>0.9,<1.10{>0.9,<1.10 1.11 1.12/>0.9,<1.10[>0.9,<1.10  [>0.9,<1.10 1.16/50.0,<1.00  |03d power factor correction and voltage
HUMBOLDT SVD=v G-1/N-1 support if needed
HMBOBAYPPC 13.80kV Gen Unit 9 &
HUMBOLDT 115 kV en i P3 50.9,<1.10[>0.9,<1.10 [>0.9,<1.10/>0.9,<1.10>0.9,<1.10[>0.9,<1.10{>0.9,<1.10/>0.9,<1.10|>0.9,<1.10  |>0.9,<1.10 1.16/>0.9,<1.10  [Sensitivity Only
HUMBOLDT SVD=v G-1/N-1
KEKAWAKA 60 kV FAIRHAVN 13.80kV Gen Unit 1 & P3 1.10[50.9,<1.10 [50.9,<1.10{>0.9,<1.10[50.9.<1.10/50.9,<1.10[>0.9,<1.10|50.9.<1.10{>0.9<1.10  [50.9<1.10  [509<1.10 |s0.9<1.10 |-02¢ PoWer factor correction and voltage
GRBRVLLE SVD=v G-1/N-1 support if needed
KEKAWAKA 60 kV HMBOBAYPPB 13.80kV Gen Unit 7 & P3 1.11 1.10/>0.9,<1.10{>0.9,<1.10{>0.9,<1.10 1.12 1.10(>0.9,<1.10 1.10(>0.9,<1.10 1.10|50.9,<1.00  |03d power factor correction and voltage
GRBRVLLE SVD=v G-1/N-1 support if needed
LOW GAP1 115 kV HMBOBAYPPB 13.80kV Gen Unit 4 & P3 1.10 1.11/>0.9,<1.10/>0.9,<1.10|>0.9,<1.10[>0.9,<1.10|>0.9,<1.10(>0.9,<1.10 1.10(>0.9,<1.10 1.11|50.0,<1,00  |03d power factor correction and voltage
HUMBOLDT SVD=v G-1/N-1 support if needed
LOW GAP1 115 kV HMBOBAYPPB 13.80kV Gen Unit 7 & P3 1.10 1.10(>0.9,<1.10/>0.9,<1.10/>0.9,<1.10[>0.9,<1.10[>0.9,<1.10|>0.9,<1.10|>0.9,<1.10  |>0.9,<1.10 1.11|50.0,<1,00  |03d power factor correction and voltage
HUMBOLDT SVD=v G-1/N-1 support if needed
HMBOBAYPPC 13.80kV Gen Unit 10 &
LOW GAP1 115 kV en P3 50.9,<1.10[>0.9,<1.10 [>0.9,<1.10/>0.9,<1.10>0.9,<1.10[>0.9,<1.10{>0.9,<1.10>0.9,<1.10|>0.9,<1.10  |>0.9,<1.10 1.11[>0.9,<1.10  [Sensitivity Only
HUMBOLDT SVD=v G-1/N-1

California ISO/MID/RT
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2019-2020 ISO Reliability Assessment - Study Results

Study Area:

High/Low Voltages

PG&E Humboldt

&> California 15O

Voltage PU (Baseline Scenarios)

Voltage PU (Sensitivity Scenarios)

SVD=v

2021 SP 2029 . . e
Cat i ISO A dP ts & Potential Mitigat
Substation Contingency (All and Worst P6) Category a e.gory 2021 2024 2029 2921 2924 2929 2.021 2.024 2024 5P High 2024 SpOP HI Heavy Retirement of pproved Frojects ' otential Mitigation
Description | Summer [ Summer | Summer [ Winter Winter Winter |Spring Off{Spring Off- Renew & Min Solutions
CEC Forecast Renewable & QF
Peak Peak Peak Peak Peak Peak Peak Peak Gas Gen . .
Min Gas Gen | Generations
Project: Maple Creek Reactive S t
BLUELKPP 12.47kV Gen Unit 1 & Ir::frcvice ;th_ Jruele ) o(;;c IVE Suppor
MPLE CRK 60 kV HUMBOLDT-MAPLE CREEK 60kV MOAS P3 >0.9,<1.10(>0.9,<1.10 {>0.9,<1.10(>0.9,<1.10/>0.9,<1.10/>0.9,<1.10/>0.9,<1.10 0.82/>0.9,<1.10 >0.9,<1.10 0.90(>0.9,<1.10 Short term: Act.ion\I/DIan
OPENED on HUMBOLDT-MPLE CRK . o . .
Project mitigates all identified low voltages
G-1/N-1
Project: Maple Creek Reactive S t
BLUELKPP 12.47kV Gen Unit 1 & Attt
WILLWCRK 60 kV HUMBOLDT-MAPLE CREEK 60kV MOAS P3 >0.9,<1.10>0.9,<1.10 |>0.9,<1.10{>0.9,<1.10(>0.9,<1.10|>0.9,<1.10[>0.9,<1.10 0.76(>0.9,<1.10  |>0.9,<1.10 0.87[>0.9<1.10 | >0 Act.ion\I/’Ian
OPENED on HUMBOLDT-MPLE CRK e an
Project mitigates all identified low voltages
G-1/N-1
BRDGVLLE 115 kV HMBLT BY-HARRIS 60kV O MOAS OPENED | o |\ 4 1.12 1.12[>0.9,<1.10 1.13 1.13 1.10 1.11[50.9,<1.10 1.12 1.13 1.12[50.9,<1.10 | 0 power factor correction and voltage
on HARRIS-HARRISST & HUMBOLDT SVD=v ’ ’ T ’ ’ ’ ’ e ’ ’ ’ R support if needed
HUMBOLDT SHUNT=7h & BRIDGEVILLE-
HMBOBAYPPB 115 kV P6 N-1-1 >0.9,<1.10(>0.9,<1.10 [>0.9,<1.10 0.88 0.87(>0.9,<1.10|>0.9,<1.10/>0.9,<1.10(>0.9,<1.10 0.86]>0.9,<1.10 >0.9,<1.10 Voltage support, UVLS and/ or SPS
COTTONWOOD 115kV
HMBOBAYPPB 115 kV HUMBOLDT SvD=v & HUMBOLDT- P6  [N-1-1 1.17 1.18 1.12 1.18 1.18 1.16 1.16[>0.9,<1.10 1.18 1.19 1.18 1.12|03d power factor correction and voltage
BRIDGEVILLE 115kV support if needed
HUMBOLDT SHUNT=7h & BRIDGEVILLE-
HUMBOLDT 115 kV P6 N-1-1 >0.9,<1.10(>0.9,<1.10 [>0.9,<1.10 0.88 0.87(>0.9,<1.10/>0.9,<1.10/>0.9,<1.10(>0.9,<1.10 0.86]>0.9,<1.10 >0.9,<1.10 Voltage support, UVLS and/ or SPS
COTTONWOOD 115kV
HUMBOLDT 115 kV HUMBOLDT-BRIDGEVILLE 115kV & P6  [N-1-1 1.18 1.19 1.12 1.17 1.18 1.16 1.16[>0.9,<1.10 1.19 1.18 1.22 1.12|03d power factor correction and voltage
HUMBOLDT SVD=v support if needed
BRDGVLLE 115/60kV TB 1 & HUMBOLDT Load fact ti d volt
LOW GAP1 115 kV / P6  |N-1-1 1.12 1.12(>0.9,<1.10 1.13 1.12(>0.9,<1.10 1.10(>0.9,<1.10 1.12 1.13 1.12[>0.9,<1.10 | 08¢ Powertactorcorrection andvoltage

support if needed
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2019-2020 ISO Reliability Assessment - Study Results

Study Area:

Voltage Deviation

PG&E Humboldt

& California 150

Post Cont. Voltage Deviation % (Baseline Scenarios)

Post Cont. Voltage Deviation % (Sensitivity Scenarios)

Categor i
Substation Contingency (All and Worst P6) Category g .y 2021 2024 2023 2921 2924 2929 2.021 %024 2024 SP High CEC 2024 SpO.P Hi 2021 5p Heavy‘ 2029 Retirement ISO Approved Projects & Potential Mitigation Solutions
Description| Summer | Summer | Summer Winter Winter Winter | Spring Off- | Spring Off- Renew & Min Gas | Renewable & Min .
Forecast of QF Generations
Peak Peak Peak Peak Peak Peak Peak Peak Gen Gas Gen
HUMBOLDT BAY-RIO DELL JCT 60kV . .
CARLOTTA 60 kV P1 N-1 4 4 5 9 6 1 4 3 3 5|Load power factor correction and voltage support if needed
MOAS OPENED on EEL RIVR-NEWBURG
HMBOBAYPPB 115 kV HUMBOLDT SHUNT=7h P1 N-1 1 1 1 1 1 1 1 8 1 1|Load power factor correction and voltage support if needed
Project: Maple Creek Reactive Support
HUMBOLDT-MAPLE CREEK 60kV MOAS In Service Date: July 2022
HOOPA 60 kV P1 N-1 12 12 12 17 18 13 13 4 12 12 .
OPENED on HUMBOLDT-MPLE CRK Short term: Action Plan
Project mitigates all identified voltage issues
HUMBOLDT 115 kV HUMBOLDT SHUNT=7h P1 N-1 1 1 2 1 1 1 1 8 2 2|Load power factor correction and voltage support if needed
Project: Maple Creek Reactive Support
HUMBOLDT-MAPLE CREEK 60kV MOAS In Service Date: July 2022
MPLE CRK 60 kV P1 N-1 11 12 11 16 16 13 12 4 11 11 .
OPENED on HUMBOLDT-MPLE CRK Short term: Action Plan
Project mitigates all identified voltage issues
HUMBOLDT BAY-RIO DELL JCT 60kV . .
NEWBURG 60 kV P1 N-1 5 5 6 11 7 1 5 3 4 6|Load power factor correction and voltage support if needed
MOAS OPENED on EEL RIVR-NEWBURG
HUMBOLDT BAY-RIO DELL JCT 60kV . .
PCLUMBER 60 kV P1 N-1 4 4 5 9 6 1 4 3 3 5|Load power factor correction and voltage support if needed
MOAS OPENED on EEL RIVR-NEWBURG
Project: Maple Creek Reactive Support
HUMBOLDT-MAPLE CREEK 60kV MOAS In Service Date: July 2022
RDGE CBN 60 kV P1 N-1 9 9 9 13 13 10 10 3 9 9 .
OPENED on HUMBOLDT-MPLE CRK Short term: Action Plan
Project mitigates all identified voltage issues
HUMBOLDT BAY-RIO DELL JCT 60kV . .
RIO DELL 60 kV P1 N-1 4 4 5 10 6 0 4 3 3 5|Load power factor correction and voltage support if needed
MOAS OPENED on EEL RIVR-NEWBURG
HUMBOLDT BAY-RIO DELL JCT 60kV . .
RIODLLTP 60 kV P1 N-1 4 4 5 10 6 1 4 3 3 5|Load power factor correction and voltage support if needed
MOAS OPENED on EEL RIVR-NEWBURG
Project: Maple Creek Reactive Support
HUMBOLDT-MAPLE CREEK 60kV MOAS In Service Date: July 2022
RUSSRCH 60 kV P1 N-1 11 12 11 16 17 13 13 4 11 11 .
OPENED on HUMBOLDT-MPLE CRK Short term: Action Plan
Project mitigates all identified voltage issues
HUMBOLDT BAY-RIO DELL JCT 60kV . .
SCOTIATP 60 kV P1 N-1 4 4 5 10 6 0 4 3 3 5|Load power factor correction and voltage support if needed
MOAS OPENED on EEL RIVR-NEWBURG
HUMBOLDT BAY-RIO DELL JCT 60kV . .
SCTIATP2 60 kV P1 N-1 4 4 5 10 6 0 4 3 3 5|Load power factor correction and voltage support if needed
MOAS OPENED on EEL RIVR-NEWBURG
Project: Maple Creek Reactive Support
HUMBOLDT-MAPLE CREEK 60kV MOAS In Service Date: July 2022
WILLWCRK 60 kV P1 N-1 12 12 12 17 17 13 13 4 12 12 .
OPENED on HUMBOLDT-MPLE CRK Short term: Action Plan
Project mitigates all identified voltage issues

California ISO/MID/RT
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2019-2020 ISO Reliability Assessment - Study Results

Study Area: PG&E Humboldt
Transient Stability M . .
< California 1SO
Transient Stability Performance
Contingency Category Category Description Baseline Scenarios Sensitivity ;gzzasnoosp TR YT Potential Mitigation Solutions
i Renew in
2024 Summer Peak 2029 Summer Peak 2024 Spring Off-Peak 2024 SP High CEC Forecast P Gas Gen
LP SAMOA Unit 1 (Bus #31158) P1-1 N-1 No issue No issue No issue No issue No issue No Violation
. . . . . . Under Review. To be updated
HMBLDT B - HUMB_BS1 115 kV Line P1-2 N-1 WECC criteria not met No issue No issue No issue No issue in draft TP
HUMB_BS1/HUMB_G1 115/13.8 kV No.1 Transformer P1-3 N-1 No issue No issue No issue No issue No issue No Violation
Bus Fault at HUMBOLDT 115 kV P2-2 Bus No issue No issue No issue No issue No issue No Violation
Internal fault at Non-bus-tie-breaker #182 at HUMBOLDT 115 kV|P2-3 Non-Bus-Tie Breaker No issue No issue No issue No issue No issue No Violation
LP SAMOA Unit 1 and HUMB_G1 Unit 1 P3-1 G-1/N-1 No issue No issue No issue No issue No issue No Violation
Under Review. To be updated
LP SAMOA Unit 1 and HUMBOLDT -HMBLDT B 115 kV No.1 Line [P3-2 G-1/N-1 WECC criteria not met No issue No issue No issue No issue in draft TP P
LP SAMOA Unit 1 and HUMB_BS1/HUMB_G1 115/13.8 kV No.1
_Bs1/ - / P3-3 G-1/N-1 No issue No issue No issue No issue No issue No Violation
Transformer
LP SAMOA Unit 1 and HUMBOLDT 60 kV ID v SVD P3-4 G-1/N-1 No issue No issue No issue No issue No issue No Violation
Breaker stuck for CB #182 protecting HUMBOLDT-BRDGVLLE . . . . . Under Review. To be updated
. P4-2 Stuck Breaker WECC criteria not met No issue WECC criteria not met No issue No issue .
115 kV No.1 Line in draft TP.
Breaker stuck for CB #322 protecting HUMBOLDT/HUMBOLDT . . . . . Under Review. To be updated
P4-3 Stuck Breaker No issue No issue No issue WECC criteria not met No issue .
60/115 kV No.2 Transformer in draft TP.
Breaker stuck for CB #6222 protecting HUMBOLDT 60 kV ID v . . . . . Under Review. To be updated
P4-4 Stuck Breaker WECC criteria not met No issue No issue No issue No issue .
SVD in draft TP.
Breaker stuck for CB #172 protecting Bus Section HUMBOLDT . . . . . L
115 KV P4-5 Stuck Breaker No issue No issue No issue No issue No issue No Violation
Breaker stuck for CB #BAEQ71 protecting HUMB_G1 Unit 1 P4-1 Stuck Breaker No issue No issue No issue No issue No issue No Violation
HUMB_G1 Unit 1 P5-1 Non-Redundant Relay No issue No issue No issue No issue No issue No Violation
HUMBOLDT -HMBLDT B 115 kV No.1 Line P5-2 Non-Redundant Relay No issue No issue No issue No issue No issue No Violation
HUMBOLDT/HUMBOLDT 115/60 kV No.2 Transformer P5-3 Non-Redundant Relay WECC criteria not met No issue No issue WECC criteria not met No issue Protection Upgrade
HUMBOLDT 60 kV ID v SVD P5-5 Non-Redundant Relay WECC criteria not met No issue WECC criteria not met No issue No issue Protection Upgrade
HUMBOLDT -HMBLDT B 115 kV No.1 Line and HUMBOLDT - . . . . . Under Review. To be updated
. P6-1 N-1-1 WECC criteria not met No issue No issue WECC criteria not met No issue .
BRDGVLLE 115 kV No.1 Line in draft TP.
HUMBOLDT -HMBLDT B 115 kV No.1 Line and . . . . . s
P6-2 N-1-1 No issue No issue No issue No issue No issue No Violation
HUMBOLDT/HUMBOLDT 115/60 kV No.2 Transformer
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2019-2020 ISO Reliability Assessment - Study Results

Study Area:

Single Contingency Load Drop

PG&E Humboldt

‘{} California ISO

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Potential Mitigation Solutions

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

California ISO/MID/RT

October 31, 2019
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2019-2020 ISO Reliability Assessment - Study Results

Study Area:

PG&E Humboldt

Single Source Substation with more than 100 MW Load

&> California 1SO

Substation

Load Served (MW)

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Potential Mitigation Solutions

No Single Source Substation with more than 100 MW Load.

California ISO/MID/RT

October 31, 2019
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2019-2020 ISO Reliability Assessment - Study Results

Study Area:
Thermal Overloads

PG&E North Coast & North Bay

Page 1

&> California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

California ISO/MID/RT

2021 SP
2024 SpOP 2029 . . e
. . Category 2021 2024 2029 2021 2024 2029 2021 2024 2024 SP . P Heavy . ISO Approved Projects & Potential Mitigation
Overloaded Facility Contingency (All and Worst P6) Category s . . . . ) . Hi Renew Retirement of )
Description | Summer | Summer [ Summer Winter Winter Winter | Spring Off- | Spring Off-| High CEC & Min Gas Renewable aF Solutions
Peak Peak Peak Peak Peak Peak Peak Peak Forecast & Min Gas .
Gen Generations
Gen
LAKEVILE 230kV - Section 2E & 2D P2 P2-4 <100 <100 108 <100 <100 <100 <100 <100 <100 <100 <100 108|Continue to monitor future load forecast
30435 LAKEVILE 230 30460 VACA-DIX 230 1 TULUCAY-VACA 230kV & GEYSR18- ; ;
-1- < < < < < < < <
LAKEVILE-GEYSR20-GEYSR13 230KV P6 N-1-1 100 100 102 100 100 100 <100 100 100 100 <100 102|Continue to monitor future load forecast
GEYSERS #12-FULTON & GEYSERS #9- P7 DCTL <100 <100 103 <100 <100 <100 <100 <100 <100 <100 <100 103|Continue to monitor future load forecast
LAKEVILLE LINES
IGNACIO-SOBRANTE 230kV & VACA- P6 N-1-1 <100 <100 106 <100 <100 <100 <100 <100 <100 <100 <100 106|Continue to monitor future load forecast
30440 TULUCAY 230 30460 VACA-DIX 230 1 LAKEVILLE #1 230kV
LAKEVILE 230kV - Section 2E & 1E P2 P2-4 <100 100 114 <100 <100 <100 <100 <100 103 <100 <100 114|Continue to monitor future load forecast
VACA-LAKEVILLE #1 230kV & GEYSR18- . .
LAKEVILE-GEYSR20-GEYSR13 230KV P6 N-1-1 <100 101 <100 <100 <100 <100 <100 <100 104 <100 <100 <100|System upgrade, operating solution or SPS
CORTINA-MENDOCINO #1 115kV & . .
31200 MENDOCNO 115 31217 LUCERNJ2 1151 GEYSERS #3-CLOVERDALE 115kV P6 N-1-1 <100 <100 102 <100 <100 <100 <100 <100 <100 <100 <100 102|Continue to monitor future load forecast
UKIAH-HOPLAND-CLOVERDALE 115kV & . .
31200 MENDOCNO 115 31260 MNDCNO M 115 1 MENDOCINO-REDBUD 115KV P6 N-1-1 <100 <100 <100 <100 <100 <100 103 <100 <100 113 <100 <100|Generation redispatch
31224 INDIN VL 115 31215 LUCERNJ1 115 1 ES)I_RFI':T\IC;I-in'\:A 115kV & EAGLE ROCK- P2 P2-3 <100 <100 <100 <100 100 101 <100 <100 <100 <100 <100 <100|Continue to monitor future load forecast
CORTINA-MENDOCINO #1 115kV & . .
31225 HGHLNDJ1 115 31262 CACHE J2 115 1 GEYSERS #3-CLOVERDALE 115KV P6 N-1-1 <100 <100 107 <100 <100 <100 <100 <100 102 <100 <100 107|Continue to monitor future load forecast
CORTINA-MENDOCINO #1 115kV & . .
31229 REDBUDJ2 115 31222 REDBUD 115 1 GEYSERS #3-CLOVERDALE 115KV P6 N-1-1 <100 <100 107 <100 <100 <100 <100 <100 102 <100 <100 107|Continue to monitor future load forecast
31236 FULTON 115 31238 MONROE1 1151 FULTON-SANTA ROSA #2 115kV & P6 N-1-1 120 122 135 111 114 126 <100 <100 126 <100 101 135 :Dnrosjeerc\;ci:c:é;:'e'r;gged "I
CORONA-LAKEVILLE 115kV .
Short term: Action plan
31236 FULTON 115 31239 MONROE2 1151 FULTON-SANTA ROSA #1 115kV & P6 N-1-1 120 122 134 111 114 125 <100 <100 126 <100 101 134 :Dnrosjeerc\;ci:c:é;:?'r;gged "I
CORONA-LAKEVILLE 115kV i
Short term: Action plan
FULTON-SANTA ROSA #2 115kV & . .
31238 MONROE1 115 31240 SNTARSA 115 1 CORONA-LAKEVILLE 115KV P6 N-1-1 108 109 123 <100 100 112 <100 <100 112 <100 <100 123|System upgrade, operating solution or SPS
FULTON-SANTA ROSA #1 115kV & . .
31239 MONROE2 115 31240 SNTARSA 115 1 CORONA-LAKEVILLE 115KV P6 N-1-1 <100 101 110 <100 <100 103 <100 <100 105 <100 <100 110|System upgrade, operating solution or SPS
Project: RAS Identified in 2018-2019 TPP
FULTON 115kV - Section 2D & 1D P2 P2-4 <100 <100 100 <100 <100 <100 <100 <100 <100 <100 <100 100|In-service date: TBD
31240 SNTA RSA 115 31242 STNY PTP 115 1 ihc’.rt t:;rz:sl?zt'os f'f"zn. ITETITE T
FULTON-SANTA ROSA #1 & FULTON- P7 DCTL <100 <100 100 <100 <100 <100 <100 <100 <100 <100 <100 100 Inrosjeercvi.ce date'e'r;IBIIDle )
SANTA ROSA #2 LINES i
Short term: Action plan
Project: RAS Identified in 2018-2019 TPP
FULTON 115kV - Section 2D & 1D P2 pP2-4 <100 <100 103 <100 <100 <100 <100 <100 <100 <100 <100 103|In-service date: TBD
Short term: Action plan
Project: RAS Identified in 2018-2019 TPP
31242 STNY PTP 115 31246 BELLVUE 1151 FULTON-SANTA ROSA #1 & FULTON- P7 DCTL <100 <100 103 <100 <100 <100 <100 <100 <100 <100 <100 103|In-service date: TBD
SANTA ROSA #2 LINES .
Short term: Action plan
Project: RAS Identified in 2018-2019 TPP
FULTON-SANTA ROSA #1 115kV & FULTON- .
-1- < < < < < < < - :
SANTA ROSA #2 115KV P6 N-1-1 100 <100 102 100 100 100 <100 100 100 100 <100 102|In-service date .TBD
Short term: Action plan
Project: RAS Identified in 2018-2019 TPP
FULTON 115kV - Section 2D & 1D P2 P2-4 115 117 131 107 110 124 <100 <100 121 <100 <100 131|In-service date: TBD
Short term: Action plan

October 31, 2019
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2019-2020 ISO Reliability Assessment - Study Results

Study Area:
Thermal Overloads

PG&E North Coast & North Bay

Page 2

&> California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

California ISO/MID/RT

2021 SP
2024 SpOP 2029 . . e
. . Category 2021 2024 2029 2021 2024 2029 2021 2024 2024 SP . P Heavy . ISO Approved Projects & Potential Mitigation
Overloaded Facility Contingency (All and Worst P6) Category i . . . ) . . Hi Renew Retirement of )
Description | Summer | Summer [ Summer Winter Winter Winter | Spring Off- | Spring Off-| High CEC & Min Gas Renewable aF Solutions
Peak Peak Peak Peak Peak Peak Peak Peak Forecast & Min Gas .
Gen Generations
Gen
FULTON 230 kV BAAH BUS #1 (FAILURE OF Non-
NON-REDUNDENT RELAY) P5 Ezlclundent 118 <100 <100 101 <100 <100 <100 <100 <100 <100 <100 <100|operating solutions for short-term
31246 BELLVUE 115 31248 PENNGRVE 1151 y Protect: RAS Identified in 20182019 TPP
roject: entified in -
FULTON 230/115kV T8 9 & FULTON P6 N-1-1 116 107 120 <100 <100 111 <100 <100 111 <100 <100 120|In-service date: TBD
230/115kv TB 4 .
Short term: Action plan
FULTON-SANTA ROSA #1 & FULTON- P7 DCTL 115 116 131 107 110 124 <100 <100 120 <100 <100 131 :DnrosJ:rc\;ci:c:/-:Jz'lc:?'r;gged TR
SANTA ROSA #2 LINES i
Short term: Action plan
Project: RAS Identified in 2018-2019 TPP
FULTON 115kV - Section 2D & 1D P2 P2-4 118 121 136 110 113 129 <100 <100 125 <100 <100 136|In-service date: TBD
Short term: Action plan
Non-
FULTON 230 kV BAAH BUS #1 (FAILURE OF
NON-REDUNDENT RELAY) ( P5 Ezlclundent 122 <100 <100 104 <100 <100 <100 <100 <100 <100 <100 <100|operating solutions for short-term
31248 PENNGRVE 115 31254 CORONA 1151 y Proect: RAS Identified in 20182019 TPP
roject: entified in -
FULTON 230/115kV T8 9 & FULTON P6 N-1-1 119 111 126 102 103 116 <100 <100 115 <100 <100 126|In-service date: TBD
230/115kv TB 4 .
Short term: Action plan
FULTON-SANTA ROSA #1 & FULTON- P7 DCTL 118 120 137 110 113 129 <100 <100 124 <100 <100 137 :DnrosJ:rc\;ci:c:AdSa'lc:?'rI]Eged TR
SANTA ROSA #2 LINES i
Short term: Action plan
Project: RAS Identified in 2018-2019 TPP
FULTON 115kV - Section 2D & 1D P2 P2-4 111 113 126 115 118 134 <100 <100 117 <100 <100 126|In-service date: TBD
Short term: Action plan
Non-
FULTON 230 kV BAAH BUS #1 (FAILURE OF
NON-REDUNDENT RELAY) ( P5 Ezlclundent 114 <100 <100 109 <100 <100 <100 <100 <100 <100 <100 <100|operating solutions for short-term
31254 CORONA 115 31255 LAKEVLLE 1151 y Proect: RAS Identified in 20182019 TPP
roject: entified in -
FULTON 230/115kV T8 9 & FULTON P6 N-1-1 112 104 117 107 108 122 <100 <100 108 <100 <100 117|In-service date: TBD
230/115kv TB 4 .
Short term: Action plan
FULTON-SANTA ROSA #1 & FULTON- P7 DCTL 110 112 127 114 117 134 <100 <100 116 <100 <100 127 :DnrosJ:rc\;ci:c:Adi'lc:?'r;gged "I
SANTA ROSA #2 LINES i
Short term: Action plan
Non-
FULTON 230 kV BAAH BUS #1 (FAILURE OF
NON-REDUNDENT RELAY) ( P5 Redundent 107 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100|operating solutions for short-term
31258 SONOMA 115 32564 PUEBLO 1151 Relay
FULTON 230/115kV TB 9 & FULTON
/ P6 N-1-1 105 <100 103 <100 <100 <100 <100 <100 <100 <100 <100 103 |System upgrade, operating solution or SPS
230/115kvTB 4
CORTINA-MENDOCINO #1 115kV & . .
31262 CACHE J2 115 31229 REDBUDJ2 115 1 GEYSERS #3-CLOVERDALE 115KV P6 N-1-1 <100 <100 107 <100 <100 <100 <100 <100 102 <100 <100 107|Continue to monitor future load forecast
31300 MENDOCNO 60.0 31330 UPPR LKE 60.0 1  [EGLE RCK 115/60kV TB 1 P1 N-1 <100 <100 <100 <100 <100 <100 <100 <100 102 <100 <100 <100|Sensitivity only
31300 MENDOCNO 60.0 31330 UPPR LKE 60.01 [KONOCTI-EAGLE ROCK 60kV P1 N-1 <100 <100 <100 <100 <100 <100 <100 <100 102 <100 <100 <100|Sensitivity only
Project: Clear Lake 60kV System Reinforcement
EGLE RCK 115/60kV TB 1 P1 N-1 102 <100 <100 <100 <100 <100 <100 <100 <100 <100 108 <100|In-service date: 2/22
Short-term: Action plan
2122A CIER I KE EN N 21228 CRANITE AN N 1
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o Page 3
2019-2020 ISO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay
Thermal Overloads g:’% California I1SO
Loading % (Baseline Scenarios) Loading % (Sensitivity Scenarios)
2021 SP
2024 SpOP 2029 . . e
. . Category 2021 2024 2029 2021 2024 2029 2021 2024 2024 SP . P Heavy . ISO Approved Projects & Potential Mitigation
Overloaded Facility Contingency (All and Worst P6) Category i . . . ) . . Hi Renew Retirement of )
Description | Summer | Summer [ Summer Winter Winter Winter | Spring Off- | Spring Off-| High CEC & Min Gas Renewable aF Solutions
Peak Peak Peak Peak Peak Peak Peak Peak Forecast & Min Gas .
Gen Gen Generations

Project: Clear Lake 60kV System Reinforcement
KONOCTI-EAGLE ROCK 60kV P1 N-1 102 <100 <100 <100 <100 <100 <100 <100 <100 <100 108 <100|In-service date: 2/22
Short-term: Action plan

Project: Clear Lake 60kV System Reinforcement
EGLE RCK 115/60kV TB 1 P1 N-1 105 <100 <100 <100 <100 <100 <100 <100 <100 <100 112 <100|In-service date: 2/22

Short-term: Action plan

31335 GRANITE 60.0 31336 HPLND JT 60.0 1

Project: Clear Lake 60kV System Reinforcement
KONOCTI-EAGLE ROCK 60kV P1 N-1 105 <100 <100 <100 <100 <100 <100 <100 <100 <100 112 <100|In-service date: 2/22
Short-term: Action plan

31336 HPLND JT 60.0 31206 HPLND JT 115 2 FULTON 115kV - Section 2F & 1F P2 P2-4 NConv <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100|Bus Upgrade

FULTON 115kV - Section 2F & 1F P2 P2-4 NConv 245 231 166 167 159 206 <100 248 <100 240 231(Bus Upgrade

FULTON 230/115kV TB 9 & EGLE RCK- . .

FULTON-SILVERDO 115KV P6 N-1-1 112 100 112 <100 <100 <100 <100 <100 103 <100 <100 112|System upgrade, operating solution or SPS
31336 HPLND JT 60.0 31370 CLVRDUT 60.0 1 GEYSERS #17-FULTON & EAGLE ROCK- . .

< < < < < < < < < <
FULTON-SILVERADO LINES P7 DCTL 100 100 104 100 100 100 100 100 100 100 100 104|Continue to monitor future load forecast
GEYSERS #9-LAKEVILLE & EAGLE ROCK-
P7 DCTL 101 106 114 <100 <100 <100 <100 <100 106 <100 103 114|System upgrade, operating solution or SPS

FULTON-SILVERADO LINES
FULTON 115kV - Section 2F & 1F P2 P2-4 NConv 244 231 167 167 159 205 <100 248 <100 240 231(Bus Upgrade
FULTON 230/115kV TB 9 & EGLE RCK-

FULTON-SILVERDO 115kV P6 N-1-1 112 <100 <100 <100 <100 <100 <100 <100 103 <100 <100 <100|System upgrade, operating solution or SPS
31370 CLVRDUJT 60.0 31374 GYSRJCT1 60.0 1 GEYSERS #17-FULTON & EAGLE ROCK- ; ;
< < < < < < < < < <
FULTON-SILVERADO LINES P7 DCTL 100 100 103 100 100 100 100 100 100 100 100 103|Continue to monitor future load forecast
GEYSERS #9-LAKEVILLE & EAGLE ROCK- . .
FULTON-SILVERADO LINES P7 DCTL 100 106 113 <100 <100 <100 <100 <100 106 <100 103 113|System upgrade, operating solution or SPS
FULTON 115kV - Section 2F & 1F P2 P2-4 NConv 220 209 169 169 160 183 68 223 55 216 209|Bus Upgrade
31374 GYSRICT1 60.0 31382 FTCHMTNP 60.0 1 SEVSERS #9 LAKEVILLE & EAGLE ROCK
< < < < < < < < < < i i
FULTON-SILVERADO LINES P7 DCTL 100 100 101 100 100 100 100 100 100 100 100 101|Continue to monitor future load forecast
FULTON 115kV - Section 2F & 1F P2 P2-4 NConv 163 160 124 126 124 129 <100 164 <100 138 160|Bus Upgrade

Project: Fulton-Fitch Mountain 60kV Line
Reconductor (Fulton-Hopland 60kv Line) Project
FULTON-WINDSOR #1 60kV P1 N-1 176 181 185 107 110 116 <100 <100 183 <100 <100 185|In-service date: 3/20

Short-term: Action plan

Scope expansion to upgrade limiting equipment

Project: Fulton-Fitch Mountain 60kV Line
Reconductor (Fulton-Hopland 60kv Line) Project
P6 N-1-1 178 183 188 <100 <100 <100 <100 <100 185 <100 <100 188|In-service date: 3/20

Short-term: Action plan

Scope expansion to upgrade limiting equipment

FULTON-WINDSOR #1 60kV & EGLE RCK-
FULTON-SILVERDO 115kV

31377 FCHMNTP2 60.0 31380 FTCH MTN 60.0 1
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. Page 4
2019-2020 ISO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay
Thermal Overloads = 2 California ISO
Loading % (Baseline Scenarios) Loading % (Sensitivity Scenarios)
2021 SP
2024 SpOP 2029 . . e
. . Category 2021 2024 2029 2021 2024 2029 2021 2024 2024 SP . P Heavy . ISO Approved Projects & Potential Mitigation
Overloaded Facility Contingency (All and Worst P6) Category i . . . ) . . Hi Renew Retirement of )
Description | Summer | Summer [ Summer Winter Winter Winter | Spring Off- | Spring Off-| High CEC & Min Gas Renewable aF Solutions
Peak Peak Peak Peak Peak Peak Peak Peak Forecast & Min Gas .
Gen Gen Generations

Project: Fulton-Fitch Mountain 60kV Line
Reconductor (Fulton-Hopland 60kv Line) Project
WINDSOR 60kV Section 1D P2 P2-2 <100 101 104 <100 <100 <100 <100 <100 103 <100 <100 104|In-service date: 3/20

Short-term: Action plan

Scope expansion to upgrade limiting equipment

Project: Fulton-Fitch Mountain 60kV Line
Reconductor (Fulton-Hopland 60kv Line) Project
WINDSOR-FCHMNTP2 60kV 0 No Fault P2 P2-1 <100 102 104 <100 <100 <100 <100 <100 103 <100 <100 104|In-service date: 3/20

Short-term: Action plan

Scope expansion to upgrade limiting equipment

Project: Fulton-Fitch Mountain 60kV Line
Reconductor (Fulton-Hopland 60kv Line) Project
Base Case PO 116 120 122 <100 <100 <100 <100 <100 122 <100 <100 122|In-service date: 3/20

Short-term: Action plan

Scope expansion to upgrade limiting equipment

Project: Fulton-Fitch Mountain 60kV Line
Reconductor (Fulton-Hopland 60kv Line) Project
P2 P2-1 103 107 108 <100 <100 <100 <100 <100 109 <100 <100 108|In-service date: 3/20

Short-term: Action plan

Scope expansion to upgrade limiting equipment

FITCH MTN #1 TAP 60kV (FTCH MTN-
HDSBGTP1)

Project: Fulton-Fitch Mountain 60kV Line
Reconductor (Fulton-Hopland 60kv Line) Project

FITCH MTN #2 TAP 60kV (FCHMNTP2-FTCH P2 P2-1 103 106 107 <100 <100 <100 <100 <100 108 <100 <100 107|In-service date: 3/20

MTN) Short-term: Action plan
Scope expansion to upgrade limiting equipment
Project: Fulton-Fitch Mountain 60kV Line
FULTON - HOPLAND 60 kV & GEYSER 12 - Reconductor (Fulton-Hopland 60kv Line) Project
FULTON & GEYSER 17 - FULTON 230 kV P7 DCTL 104 108 115 <100 <100 <100 <100 <100 110 <100 <100 115|In-service date: 3/20
LINES Short-term: Action plan

Scope expansion to upgrade limiting equipment

Project: Fulton-Fitch Mountain 60kV Line
Reconductor (Fulton-Hopland 60kv Line) Project
P6 N-1-1 <100 111 113 <100 <100 <100 <100 <100 112 <100 <100 113|In-service date: 3/20

Short-term: Action plan

Scope expansion to upgrade limiting equipment

FULTON 115/60kV TB 1 & FULTON
115/60kV TB 2
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2019-2020 ISO Reliability Assessment - Study Results

Study Area:
Thermal Overloads

PG&E North Coast & North Bay

Page 5

&> California ISO

Overloaded Facility

Contingency (All and Worst P6)

Category

Category
Description

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

2021
Summer
Peak

2024
Summer
Peak

2029
Summer
Peak

2021
Winter
Peak

2024
Winter
Peak

2029
Winter
Peak

2021
Spring Off-
Peak

2024
Spring Off-
Peak

2021 SP
Heavy
Renewable
& Min Gas
Gen

2024 SpOP

Hi Renew

& Min Gas
Gen

2024 SP
High CEC
Forecast

2029

QF

Retirement of

Generations

ISO Approved Projects & Potential Mitigation
Solutions

31379 HDSBGTP2 60.0 31377 FCHMNTP2 60.0 1

California ISO/MID/RT

FULTON 115kV - Section 2F & 1F

P2

P2-4

NConv 111 113 <100 <100

<100

<100

<100

112 <100 <100

113

Project: Fulton-Fitch Mountain 60kV Line
Reconductor (Fulton-Hopland 60kv Line) Project
In-service date: 3/20

Short-term: Action plan

Scope expansion to upgrade limiting equipment

FULTON-HOPLAND 60kV

P1

N-1

103 107 108 <100 <100

<100

<100

<100

109 <100 <100

108

Project: Fulton-Fitch Mountain 60kV Line
Reconductor (Fulton-Hopland 60kv Line) Project
In-service date: 3/20

Short-term: Action plan

Scope expansion to upgrade limiting equipment

FULTON-HOPLAND 60kV & GEYSERS #17-
FULTON 230kV & EAGLE ROCK-FULTON-
SILVERADO 115kV LINES

P7

DCTL

104 108 110 <100 <100

<100

<100

<100

109 <100 <100

110

Project: Fulton-Fitch Mountain 60kV Line
Reconductor (Fulton-Hopland 60kv Line) Project
In-service date: 3/20

Short-term: Action plan

Scope expansion to upgrade limiting equipment

FULTON-HOPLAND 60kV (FULTON-
FTCHMTNP)

P2

P2-1

103 106 109 <100 <100

<100

<100

<100

108 <100 <100

109

Project: Fulton-Fitch Mountain 60kV Line
Reconductor (Fulton-Hopland 60kv Line) Project
In-service date: 3/20

Short-term: Action plan

Scope expansion to upgrade limiting equipment

FULTON-WINDSOR #1 60kV

P1

N-1

104 108 111 <100 <100

<100

<100

<100

110 <100 <100

111

Project: Fulton-Fitch Mountain 60kV Line
Reconductor (Fulton-Hopland 60kv Line) Project
In-service date: 3/20

Short-term: Action plan

Scope expansion to upgrade limiting equipment

GEYSER 12 - FULTON& GEYSER 17 -
FULTON 230 kV LINES

P7

DCTL

101 104 110 <100 <100

<100

<100

<100

106 <100 <100

110

Project: Fulton-Fitch Mountain 60kV Line
Reconductor (Fulton-Hopland 60kv Line) Project
In-service date: 3/20

Short-term: Action plan

Scope expansion to upgrade limiting equipment

GEYSER17 13.80kV Gen Unit 1 & FULTON-
GEYSR16-GEYSR12-GEYSR14 230kV

P3

G1/N1

<100 <100 110 <100 <100

<100

<100

<100

<100 <100 <100

110

Project: Fulton-Fitch Mountain 60kV Line
Reconductor (Fulton-Hopland 60kv Line) Project
In-service date: 3/20

Short-term: Action plan

Scope expansion to upgrade limiting equipment

October 31, 2019
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o Page 6
2019-2020 ISO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay
Thermal Overloads g:’% California I1SO
Loading % (Baseline Scenarios) Loading % (Sensitivity Scenarios)
2021 SP
2024 SpOP 2029 . . e
. . Category 2021 2024 2029 2021 2024 2029 2021 2024 2024 SP . P Heavy . ISO Approved Projects & Potential Mitigation
Overloaded Facility Contingency (All and Worst P6) Category i . . . ) . . Hi Renew Retirement of )
Description | Summer | Summer [ Summer Winter Winter Winter | Spring Off- | Spring Off-| High CEC & Min Gas Renewable aF Solutions
Peak Peak Peak Peak Peak Peak Peak Peak Forecast & Min Gas .
Gen Gen Generations

Project: Fulton-Fitch Mountain 60kV Line
Reconductor (Fulton-Hopland 60kv Line) Project
P7 DCTL 100 105 110 <100 <100 <100 <100 <100 106 <100 <100 110|In-service date: 3/20

Short-term: Action plan

Scope expansion to upgrade limiting equipment

GEYSERS #12-FULTON & GEYSERS #9-
LAKEVILLE LINES

Project: Fulton-Fitch Mountain 60kV Line
Reconductor (Fulton-Hopland 60kv Line) Project
P7 DCTL 101 105 107 <100 <100 <100 <100 <100 107 <100 <100 107|In-service date: 3/20

Short-term: Action plan

Scope expansion to upgrade limiting equipment

GEYSERS #9-LAKEVILLE & EAGLE ROCK-
FULTON-SILVERADO LINES

NRTH TWR 115kV - Section 1E & 1F P2 P2-4 <100 <100 102 <100 <100 <100 <100 <100 <100 <100 115 102|Continue to monitor future load forecast
NRTH TWR 115kV - Section 1F & 1G P2 P2-4 <100 <100 102 <100 <100 <100 <100 <100 <100 <100 115 102|Continue to monitor future load forecast
32602 NRTH TWR 115 32618 NTWRJCT1 1151 NRTH TWR 115kV Section 1E P2 P2-2 <100 <100 102 <100 <100 <100 <100 <100 <100 <100 115 102|Continue to monitor future load forecast
NRTH TWR 115kV Section 1F P2 P2-2 <100 <100 102 <100 <100 <100 <100 <100 <100 <100 115 102|Continue to monitor future load forecast
NRTH TWR 115kV Section 1G P2 pP2-2 <100 <100 102 <100 <100 <100 <100 <100 <100 <100 115 102|Continue to monitor future load forecast
NRTH TWR 115kV - Section 1E & 1F P2 P2-4 <100 <100 102 <100 <100 <100 <100 <100 <100 <100 116 102|Continue to monitor future load forecast
NRTH TWR 115kV - Section 1F & 1G P2 P2-4 <100 <100 102 <100 <100 <100 <100 <100 <100 <100 116 102|Continue to monitor future load forecast
32618 NTWRIJCT1 115 32020 JMSN JCT 115 1 NRTH TWR 115kV Section 1E P2 P2-2 <100 <100 102 <100 <100 <100 <100 <100 <100 <100 116 102|Continue to monitor future load forecast
NRTH TWR 115kV Section 1F P2 pP2-2 <100 <100 102 <100 <100 <100 <100 <100 <100 <100 116 102|Continue to monitor future load forecast
NRTH TWR 115kV Section 1G P2 P2-2 <100 <100 102 <100 <100 <100 <100 <100 <100 <100 116 102|Continue to monitor future load forecast
32654 TULUCAY 60.0 32660 BSLT TAP 60.0 1 Base Case PO <100 102 110 <100 <100 <100 <100 <100 105 <100 <100 110|Upgrade limiting equipment
32655 TULCAY1 60.0 32662 TULCY JT 60.0 1 TULUCAY-NAPA #2 60kV P1 N-1 <100 <100 106 <100 <100 106 <100 <100 102 <100 <100 106|Continue to monitor future load forecast

California ISO/MID/RT October 31, 2019 Page 6 of 16



2019-2020 ISO Reliability Assessment - Study Results

Study Area:

High/Low Voltages

PG&E North Coast & North Bay

% California ISO

Voltage PU (Baseline Scenarios)

Voltage PU (Sensitivity Scenarios)

2021 P 2029 . o
Categor i ISO Approved Projects & Potential Mitigation
Substation Contingency (All and Worst P6) Category gory 2021 2024 2029 2021 2024 2029 2021 2024 | sptigh | 2024 SPOPHI L 0 etirement of pp jects & g
Description Summer | Summer | Summer | Winter Winter Winter |Spring Off{Spring Off- Renew & Min Solutions
CEC Forecast Renewable & QF
Peak Peak Peak Peak Peak Peak Peak Peak Gas Gen ) .
Min Gas Gen | Generations
. Load power factor correction and voltage

HighWAY 115 kv Base Case PO |Base Case 1.02 1.02 0.96 1.02 1.01 0.97 1.06 1.06 1.02 1.06 1.02 0.96 ,
support if needed

ALTO 60 kV Base Case PO |Base Case 1.02 1.03 0.96 1.03 1.03 0.98 1.06 1.06 1.03 1.07 1.05 0.96| 03¢ power factor correction and voltage
support if needed

ANNAPOLS 60 kV Base Case PO |Base Case 1.01 1.02 1.00 0.97 0.98 0.98 1.03 1.04 1.01 1.04 0.97 1,0p| 03¢ Power factor correction and voltage
support if needed

BELLVUE 115 kV Base Case PO |Base Case 1.06 1.06 0.99 1.06 1.06 1.01 1.06 1.07 1.06 1.07 1.06 0.99|-02¢ Power factor correction and voltage
support if needed

BOLINAS 60 kV Base Case PO |Base Case 1.04 1.05 0.98 1.05 1.04 0.99 1.07 1.07 1.04 1.07 1.05 0.9g|-02¢ Power factor correction and voltage
support if needed

CALISTGA 60 kV Base Case PO |Base Case 1.09 1.09 0.97 1.09 1.09 0.97 1.08 1.09 1.09 1.09 1.10 0.97|-02¢ power factor correction and voltage
support if needed

CALPELLA 115 kV Base Case PO |Base Case 1.06 1.06 1.05 1.06 1.06 1.05 1.06 1.06 1.06 1.06 1.06 1,05|103d power factor correction and voltage
support if needed
Load fact tion and volt

CARQUINZ 115 kV Base Case PO |Base Case 1.06 1.06 0.98 1.05 1.04 1.00 1.08 1.08 1.06 1.08 1.07 0.9g| 03¢ Power factor correction and vottage
support if needed

CLOVRDLE 115 kV Base Case PO |Base Case 1.05 1.05 1.03 1.05 1.05 1.04 1.05 1.05 1.05 1.05 1.05 1,03| 03¢ power factor correction and voltage
support if needed

EGLE RCK 115 kV Base Case PO |Base Case 1.05 1.05 1.03 1.05 1.05 1.04 1.06 1.05 1.05 1.05 1.05 1,03| 03¢ power factor correction and voltage
support if needed

ER_FTNJT 115 kV Base Case PO |Base Case 1.07 1.08 1.01 1.07 1.07 1.02 1.08 1.08 1.07 1.08 1.07 1,01|103d power factor correction and voltage
support if needed

ERFT5_25 115 kV Base Case PO |Base Case 1.05 1.05 1.02 1.06 1.06 1.03 1.06 1.06 1.05 1.06 1.05 1.02|103d power factor correction and voltage
support if needed

FULTON 60 kV Base Case PO |Base Case 1.05 1.05 1.05 1.05 1.05 1.04 1.05 1.05 1.05 1.05 1.04 1,05|-03d power factor correction and voltage
support if needed
Load fact tion and volt

FULTON 115 kV Base Case PO |Base Case 1.07 1.08 1.01 1.07 1.07 1.03 1.08 1.08 1.07 1.08 1.07 1,01 03¢ Poweriactorcorrection and voltage
support if needed

GEYSERS34 115 kV Base Case PO |Base Case 1.05 1.05 1.03 1.05 1.05 1.04 1.05 1.05 1.05 1.05 1.05 1,03|103d power factor correction and voltage
support if needed

GEYSERS56 115 kV Base Case PO |Base Case 1.05 1.05 1.03 1.05 1.05 1.04 1.05 1.05 1.05 1.05 1.05 1,03|103d power factor correction and voltage
support if needed

GEYSR11 115 kV Base Case PO |Base Case 1.05 1.05 1.03 1.05 1.05 1.04 1.05 1.05 1.05 1.05 1.05 1,03|103d power factor correction and voltage
support if needed
Load fact tion and volt

GREENBRE 60 kV Base Case PO |Base Case 1.01 1.03 0.97 1.02 1.03 0.98 1.06 1.06 1.03 1.07 1.04 0.97| 03¢ Power factor correction and vottage
support if needed
Load fact tion and volt

GUALALA 60 kV Base Case PO |Base Case 1.00 1.00 0.98 0.95 0.96 0.97 1.02 1.04 1.00 1.04 0.95 0.9g| 03¢ Power factor correction and vottage
support if needed
Load fact tion and volt

GYSR78TP 115 kV Base Case PO |Base Case 1.05 1.05 1.03 1.05 1.05 1.04 1.06 1.05 1.05 1.05 1.05 1,03| 03¢ Poweriactorcorrection and voltage
support if needed
Load fact tion and volt

HGHLAND 115 kV Base Case PO |Base Case 1.05 1.05 1.02 1.07 1.06 1.04 1.07 1.06 1.05 1.06 1.05 1,02 03¢ Poweriactorcorrection and voltage
support if needed
Load fact tion and volt

HOMEGRND 115 kV Base Case PO |Base Case 1.05 1.05 1.03 1.07 1.06 1.04 1.07 1.06 1.05 1.06 1.05 1,03| 03¢ Poweriactorcorrection and voltage

support if needed

California ISO/MID/RT
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2019-2020 ISO Reliability Assessment - Study Results

Study Area:

High/Low Voltages

PG&E North Coast & North Bay

% California ISO

Voltage PU (Baseline Scenarios)

Voltage PU (Sensitivity Scenarios)

2021 P 2029 . o
Categor i ISO Approved Projects & Potential Mitigation
Substation Contingency (All and Worst P6) Category gory 2021 2024 2029 2021 2024 2029 2021 2024 | sptigh | 2024 SPOPHI L 0 etirement of pp jects & g
Description Summer | Summer | Summer | Winter Winter Winter |Spring Off{Spring Off- Renew & Min Solutions
CEC Forecast Renewable & QF
Peak Peak Peak Peak Peak Peak Peak Peak Gas Gen ) .
Min Gas Gen | Generations

HOMEPROC 115 kV Base Case PO |Base Case 1.05 1.05 1.03 1.07 1.06 1.04 1.07 1.06 1.05 1.06 1.05 1,03|103d power factor correction and voltage
support if needed

IGNACIO 115 kV Base Case PO |Base Case 1.05 1.05 1.00 1.06 1.05 1.01 1.07 1.07 1.05 1.07 1.05 1.0p|03¢ Power factor correction and voltage
support if needed

INDIN VL 115 kV Base Case PO |Base Case 1.05 1.06 1.03 1.08 1.07 1.05 1.08 1.07 1.05 1.07 1.07 1,03|103d power factor correction and voltage
support if needed

JMSCNPMP 115 kV Base Case PO |Base Case 1.05 1.06 0.99 1.05 1.05 1.00 1.07 1.08 1.06 1.08 1.06 0.99|-02¢ Power factor correction and voltage
support if needed

KONOCTI6 60 kV Base Case PO |Base Case 1.04 1.05 1.03 1.05 1.03 1.01 1.05 1.05 1.05 1.06 1.04 1,03|103d power factor correction and voltage
support if needed

LS GLLNS 115 kV Base Case PO |Base Case 1.05 1.05 0.99 1.05 1.05 1.00 1.07 1.07 1.05 1.07 1.05 0.99|-02¢ Power factor correction and voltage
support if needed

LUCERNE 115 kV Base Case PO |Base Case 1.05 1.05 1.04 1.06 1.06 1.05 1.07 1.07 1.05 1.07 1.06 1,04|103d power factor correction and voltage
support if needed

MENDOCNO 115 kV Base Case PO |Base Case 1.07 1.07 1.05 1.06 1.07 1.06 1.07 1.07 1.06 1.07 1.07 1,05| 03¢ Power factor correction and voltage
support if needed

MEYERS 115 kV Base Case PO |Base Case 1.06 1.06 0.98 1.05 1.04 1.00 1.08 1.08 1.06 1.08 1.07 0.9g|-02¢ Power factor correction and voltage
support if needed

MNTCLOPH 115 kV Base Case PO |Base Case 1.07 1.08 1.00 1.07 1.07 1.01 1.09 1.09 1.07 1.09 1.07 1.0p| 03¢ Power factor correction and voltage
support if needed

MONTCLLO 115 kV Base Case PO |Base Case 1.07 1.08 1.00 1.07 1.07 1.01 1.09 1.09 1.07 1.09 1.07 1.0p| 03¢ power factor correction and voltage
support if needed

MPE 115 kV Base Case PO |Base Case 1.05 1.05 1.03 1.05 1.05 1.04 1.05 1.05 1.05 1.05 1.05 1,03|103d power factor correction and voltage
support if needed

NOVATO 60 kV Base Case PO |Base Case 1.05 1.05 0.99 1.05 1.05 1.01 1.07 1.07 1.05 1.07 1.05 0.99|-02¢ Power factor correction and voltage
support if needed

NRTH TWR 115 kV Base Case PO |Base Case 1.05 1.05 1.02 1.05 1.05 1.02 1.06 1.06 1.05 1.06 1.04 1,02|103d power factor correction and voltage
support if needed

NTWR ALT 115 kV Base Case PO |Base Case 1.01 1.02 0.96 1.02 1.01 0.97 1.06 1.06 1.02 1.06 1.02 0.96|-02¢ Power factor correction and voltage
support if needed

OLEMA 60 kV Base Case PO |Base Case 1.03 1.04 0.97 1.04 1.04 0.98 1.07 1.07 1.04 1.07 1.05 0.97|-02¢ power factor correction and voltage
support if needed

PENNGRVE 115 kV Base Case PO |Base Case 1.05 1.06 1.00 1.05 1.05 1.01 1.05 1.06 1.05 1.06 1.05 1.0p| 03¢ power factor correction and voltage
support if needed

PUEBLO 115 kV Base Case PO |Base Case 1.04 1.04 0.99 1.04 1.04 1.01 1.05 1.05 1.04 1.06 1.03 0.99|-02¢ Power factor correction and voltage
support if needed
Load fact tion and volt

REDBUD 115 kV Base Case PO |Base Case 1.05 1.05 1.04 1.05 1.05 1.04 1.06 1.06 1.05 1.06 1.05 1.04|-02¢ Poweriactorcorrection and voltage
support if needed
Load fact tion and volt

RINCON 115 kV Base Case PO |Base Case 1.07 1.08 1.01 1.07 1.07 1.02 1.08 1.08 1.08 1.08 1.07 1,01| 03¢ Poweriactorcorrection and voltage
support if needed
Load fact tion and volt

SAN RAFL 115 kV Base Case PO |Base Case 1.04 1.05 0.99 1.05 1.05 1.00 1.07 1.07 1.05 1.07 1.05 0.99| 03¢ Power factor correction and vottage
support if needed
Load fact tion and volt

SAUSALTO 60 kV Base Case PO |Base Case 1.01 1.02 0.95 1.02 1.02 0.97 1.06 1.06 1.02 1.06 1.04 0.95| 03¢ Power factor correction and vottage

support if needed

California ISO/MID/RT
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2019-2020 ISO Reliability Assessment - Study Results

Study Area:

High/Low Voltages

PG&E North Coast & North Bay

&> California ISO

Voltage PU (Baseline Scenarios)

Voltage PU (Sensitivity Scenarios)

LWRLAKEJ)

2021 P 2029 . o
Categor i ISO Approved Projects & Potential Mitigation
Substation Contingency (All and Worst P6) Category gory 2021 2024 2029 2021 2024 2029 2021 2024 | sptigh | 2024 SPOPHI L 0 etirement of pp jects & g
Description Summer | Summer | Summer | Winter Winter Winter |Spring Off{Spring Off- Renew & Min Solutions
CEC Forecast Renewable & QF
Peak Peak Peak Peak Peak Peak Peak Peak Gas Gen ) .
Min Gas Gen | Generations
SILVERDO 115 kV Base Case PO |Base Case 1.07 1.07 1.00 1.07 1.07 1.01 1.08 1.08 1.07 1.09 1.06 1.0p| 03¢ Power factor correction and voltage
support if needed
SKAGGS 115 kV Base Case PO |Base Case 1.05 1.06 1.00 1.05 1.05 1.01 1.07 1.07 1.05 1.07 1.06 1.0p| 03¢ Power factor correction and voltage
support if needed
SNTA RSA 115 kV Base Case PO |Base Case 1.07 1.07 0.99 1.07 1.07 1.01 1.08 1.08 1.07 1.08 1.07 0.99|-02¢ Power factor correction and voltage
support if needed
ST.HELNA 60 kV Base Case PO |Base Case 1.07 1.08 1.01 1.08 1.08 1.01 1.07 1.07 1.07 1.08 1.08 1,01|103d power factor correction and voltage
support if needed
STAFFORD 60 kV Base Case PO |Base Case 1.04 1.05 0.97 1.05 1.05 0.99 1.07 1.07 1.05 1.07 1.05 0.97|-02¢ power factor correction and voltage
support if needed
STNY PTP 115 kV Base Case PO |Base Case 1.06 1.07 0.99 1.07 1.06 1.01 1.07 1.07 1.06 1.07 1.06 0.99|-02¢ Power factor correction and voltage
support if needed
STONY PT 115 kV Base Case PO |Base Case 1.06 1.07 0.99 1.06 1.06 1.01 1.07 1.07 1.06 1.07 1.06 0.99|-02¢ Power factor correction and voltage
support if needed
TOCALOMA 60 kV Base Case PO |Base Case 1.04 1.04 0.97 1.05 1.04 0.99 1.07 1.07 1.04 1.07 1.05 0.97|-02¢ power factor correction and voltage
support if needed
TWR2_19 60 kV Base Case PO |Base Case 1.04 1.05 0.99 1.05 1.05 1.00 1.07 1.07 1.05 1.07 1.05 0.99|-02¢ Power factor correction and voltage
support if needed
TWR2_20 60 kV Base Case PO |Base Case 1.04 1.05 0.99 1.05 1.05 1.00 1.07 1.07 1.05 1.07 1.05 0.99|-02¢ Power factor correction and voltage
support if needed
UKIAH 115 kV Base Case PO |Base Case 1.05 1.06 1.04 1.05 1.06 1.05 1.06 1.06 1.05 1.06 1.06 1,04|103¢ power factor correction and voltage
support if needed
Load fact tion and volt
WOODACRE 60 kV Base Case PO |Base Case 1.04 1.05 0.99 1.05 1.04 1.00 1.07 1.07 1.04 1.07 1.05 0.99| 03¢ Power factor correction and vottage
support if needed
HighWAY 115 kV LAKEVILE 230KV - Section 2E & 2D P2 |P2-4 0.99 0.99 0.88 1.00 0.98 0.92 1.05 1.05 0.99 1.06 1.00 0.88|Continue to monitor future load forecast
BELLVUE 115 kV FULTON 115kV - Section 2D & 1D P2 |P2-4 1.01 1.02 0.87 1.02 1.02 0.87 1.05 1.06 1.01 1.06 1.04 0.87|Continue to monitor future load forecast
Load fact tion and volt
BELLVUE 115 kV LAKEVLLE 115KV - Section 1D & 2D P2 |p2-4 1.08 1.08 0.96 1.08 1.08 0.98 1.10 1.10 1.08 1.11 1.08 0.96| 02¢ Power factor correction and vottage
support if needed
Load fact tion and volt
CORONA 115 kV LAKEVLLE 115KV - Section 1D & 2D P2 |p2-4 1.08 1.08 0.95 1.07 1.07 0.97 1.10 1.10 1.08 1.11 1.08 0.95| 03¢ Power factor correction and vottage
support if needed
Load fact tion and volt
CORONA 115 kV LAKEVLLE 115KV Section 1D P2 P22 1.08 1.09 0.96 1.08 1.08 0.97 1.09 1.10 1.08 1.10 1.08 0.96| 03¢ Power factor correction and vottage
support if needed
HGHLAND 115 kV EAGLE ROCK-CORTINA 115kV (EGLE RCK- P2 P21 1.05 1.05 1.01 1.11 1.09 1.04 1.10 1.07 1.05 1.07 1.06 1,01|103d power factor correction and voltage
LWRLAKEJ) support if needed
HGHLAND 115 kV EGLE RCK - MA 115kV & EAGLE ROCK- P2 P23 1.04 1.04 1.01 1.10 1.09 1.03 1.11 1.08 1.04 1.08 1.06 1,01|103d power factor correction and voltage
REDBUD line support if needed
EGLE RCK - MA 115kV & EGLE RCK- Load fact tion and volt
HGHLAND 115 kV , P2 P23 1.04 1.04 1.01 1.10 1.09 1.03 1.11 1.08 1.04 1.08 1.06 1,01| 03¢ Poweritactorcorrection and voltage
FULTON-SILVERDO line support if needed
Load fact tion and volt
HGHLAND 115 kV EGLE RCK 115kV Section MA P2 P22 1.04 1.04 1.01 1.10 1.09 1.03 1.11 1.08 1.04 1.08 1.06 1,01| 03¢ Powertactorcorrection and voltage
support if needed
EAGLE ROCK-CORTINA 115kV (EGLE RCK- Load fact tion and volt
HOMEGRND 115 kV ( P2 P21 1.05 1.05 1.01 1.11 1.09 1.04 1.10 1.07 1.05 1.07 1.06 1,01| 03¢ Poweritactorcorrection and voltage

support if needed
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2019-2020 ISO Reliability Assessment - Study Results

Study Area:

High/Low Voltages

PG&E North Coast & North Bay

&> California ISO

Voltage PU (Baseline Scenarios)

Voltage PU (Sensitivity Scenarios)

2021 P 2029 . o
Cat i IS0 A d Projects & Potential Mitigat
Substation Contingency (All and Worst P6) Category| CPtEOTY 2021 2024 2029 2021 2024 2029 2021 2024 | sptigh | 2024 SPOPHI L 0 etirement of pproved Projects & Potential Mitigation
Description Summer | Summer | Summer | Winter Winter Winter |Spring Off{Spring Off- Renew & Min Solutions
CEC Forecast Renewable & QF
Peak Peak Peak Peak Peak Peak Peak Peak Gas Gen ) .
Min Gas Gen | Generations
HOMEGRND 115 kV EGLE RCK - MA 115kV & EAGLE ROCK- P2 P23 1.04 1.04 1.01 1.10 1.09 1.03 1.11 1.08 1.04 1.08 1.06 1,01|103d power factor correction and voltage
REDBUD line support if needed
HOMEGRND 115 kV EGLE RCK - MA 115kV & EGLE RCK- P2 P23 1.04 1.04 1.01 1.10 1.09 1.03 1.11 1.08 1.04 1.08 1.06 1,01|103d power factor correction and voltage
FULTON-SILVERDO line support if needed
HOMEGRND 115 kV EGLE RCK 115kV Section MA P2 |P2-2 1.04 1.04 1.01 1.10 1.09 1.03 1.11 1.08 1.04 1.08 1.06 1,01|-023d power factor correction and voltage
support if needed
EAGLE ROCK-CORTINA 115kV (EGLE RCK- Load fact tion and volt
HOMEPROC 115 kV ( P2 |p2-1 1.05 1.05 1.01 1.11 1.09 1.04 1.10 1.07 1.05 1.07 1.06 1,01 03¢ Poweriactorcorrection and voltage
LWRLAKEJ) support if needed
EGLE RCK - MA 115kV & EAGLE ROCK- Load fact tion and volt
HOMEPROC 115 kV , P2 P23 1.04 1.04 1.01 1.10 1.09 1.03 1.11 1.08 1.04 1.08 1.06 1,01| 03¢ Powertactorcorrection and voltage
REDBUD line support if needed
HOMEPROC 115 kV EGLE RCK - MA 115kV & EGLE RCK- P2 P23 1.04 1.04 1.01 1.10 1.09 1.03 1.11 1.08 1.04 1.08 1.06 1,01|103d power factor correction and voltage
FULTON-SILVERDO line support if needed
HOMEPROC 115 kV EGLE RCK 115kV Section MA P2 P22 1.04 1.04 1.01 1.10 1.09 1.03 1.11 1.08 1.04 1.08 1.06 1,01|103d power factor correction and voltage
support if needed
HOMSTKTP 115 kv EAGLE ROCK-CORTINA 115kV (EGLE RCK- P2 |p2-1 1.05 1.05 1.01 1.11 1.09 1.04 1.10 1.07 1.05 1.07 1.06 1,01|-03d power factor correction and voltage
LWRLAKEJ) support if needed
HOMSTKTP 115 kV EGLE RCK - MA 115kV & EAGLE ROCK- P2 |p2-3 1.04 1.04 1.01 1.10 1.09 1.03 1.11 1.08 1.04 1.08 1.06 101|102 power factor correction and voltage
REDBUD line support if needed
HOMSTKTP 115 kV EGLE RCK - MA 115kV & EGLE RCK- P2 P23 1.04 1.04 1.01 1.10 1.09 1.03 1.11 1.08 1.04 1.08 1.06 1,01|103d power factor correction and voltage
FULTON-SILVERDO line support if needed
HOMSTKTP 115 kV EGLE RCK 115kV Section MA P2 P22 1.04 1.04 1.01 1.10 1.09 1.03 1.11 1.08 1.04 1.08 1.06 1,01|103d power factor correction and voltage
support if needed
LUCERNE 115 kV MENDOCNO - 1D 115kV & MENDOCINO- P2 P23 1.05 1.06 1.05 1.09 1.07 1.03 1.11 1.10 1.05 1.10 1.07 1,05|103d power factor correction and voltage
REDBUD line support if needed
LUCERNE 115 kV MENDOCNO - 1D 115kV & MENDOCINO- P2 |p2-3 1.05 1.06 1.05 1.09 1.07 1.03 1.11 1.10 1.05 1.10 1.07 1,05|-03d power factor correction and voltage
UKIAH line support if needed
LUCERNE 115 kV MENDOCNO 115kV Section 1D P2 |P2-2 1.05 1.06 1.05 1.09 1.07 1.03 1.11 1.10 1.05 1.10 1.07 1,05|-03d power factor correction and voltage
support if needed
MENDOCNO 115 kV MENDOCNO - 1D 115kV & MENDOCINO- P2 P23 1.07 1.07 1.07 1.11 1.08 1.03 1.12 1.12 1.07 1.13 1.07 1,07|103d power factor correction and voltage
REDBUD line support if needed
MENDOCNO 115 kV MENDOCNO - 1D 115kV & MENDOCINO- P2 P23 1.07 1.07 1.07 1.11 1.08 1.03 1.12 1.12 1.07 1.13 1.07 1,07|103d power factor correction and voltage
UKIAH line support if needed
MENDOCNO 115 kV MENDOCNO 115kV Section 1D P2 P22 1.07 1.07 1.07 1.11 1.08 1.03 1.12 1.12 1.07 1.13 1.07 1,07|103d power factor correction and voltage
support if needed
PENNGRVE 115 kV LAKEVLLE 115KV - Section 1D & 2D P2 |P2-4 1.07 1.08 0.96 1.07 1.08 0.97 1.10 1.10 1.07 1.11 1.08 0.96| 03¢ power factor correction and voltage
support if needed
SNTA RSA 115 kV FULTON 115kV - Section 2D & 1D P2 |P2-4 1.02 1.03 0.85 1.03 1.03 0.85 1.06 1.07 1.02 1.07 1.04 0.85|Continue to monitor future load forecast
Load fact tion and volt
SNTA RSA 115 kV LAKEVLLE 115KV - Section 1D & 2D P2 |p2-4 1.07 1.08 0.97 1.08 1.08 0.99 1.10 1.10 1.07 1.11 1.08 0.97| 03¢ Power factor correction and vottage
support if needed
Load fact tion and volt
SONOMA 115 kV LAKEVLLE 115KV - Section 1D & 2D P2 |p2-4 0.96 0.98 0.91 0.97 0.99 0.93 1.11 1.09 0.97 1.10 1.00 0.91| 03¢ Power factor correction and vottage
support if needed
Load fact tion and volt
STNY PTP 115 kV LAKEVLLE 115KV - Section 1D & 2D P2 |P2-4 1.07 1.08 0.96 1.08 1.08 0.98 1.10 1.10 1.07 1.11 1.08 0.96| 03¢ Powertactorcorrection and voltage

support if needed

California ISO/MID/RT

October 31, 2019

Page 10 of 16




2019-2020 ISO Reliability Assessment - Study Results

Study Area:

High/Low Voltages

PG&E North Coast & North Bay

&> California ISO

Voltage PU (Baseline Scenarios)

Voltage PU (Sensitivity Scenarios)

2021 SP 2029 . o
Cat i IS0 A d Projects & Potential Mitigat
Substation Contingency (All and Worst P6) Category| CPtEOTY 2021 2024 2029 2021 2024 2029 2021 2024 | sptigh | 2024 SPOPHI L 0 etirement of pproved Projects & Potential Mitigation
Description Summer | Summer | Summer | Winter Winter Winter |Spring Off{Spring Off- Renew & Min Solutions
CEC Forecast Renewable & QF
Peak Peak Peak Peak Peak Peak Peak Peak Gas Gen . .
Min Gas Gen | Generations
GEYSER11 13.80kV Gen Unit 1 & SANTA Load fact tion and volt
BELLVUE 115 kv enwni Pz |G1/N1 <1.10 <110 <1.10| <110 <1.10| <110 <110 1.10 <1.10 1.11 <1.10 <1.10| 03¢ Power tactor correction and voltage
ROSA-CORONA 115kV support if needed
GEYSER11 13.80kV Gen Unit 1 & CORONA- Load fact tion and volt
BELLVUE 115 kV en¥ni Pz |G1/N1 <1.10 <110 <1.10| <110  <1.10| <110 <110 1.10 <1.10 1.11 <1.10 <1.10| 03¢ Power tactor correction and voltage
LAKEVILLE 115kV support if needed
GEYSER11 13.80kV Gen Unit 1 & BIG RIVR Load fact tion and volt
BIG RIVR 60 kV enn Pz |G1/N1 <1.10 <110  <1.10| <110|  <1.10] <110 113 <110 <1.10 <1.10 <1.10 <1.10| 03¢ Power tactor correction and voltage
SVD=v support if needed
GEYSER11 13.80kV Gen Unit 1 & BIG RIVR Load fact tion and volt
BIG RIVR 60 kV enbn Pz |G1/N1 <1.10 <110 <1.10| <1.10|  <1.10]  <1.10] <110 1.14 <1.10 <1.10 <1.10 <1.10| 03¢ Power tactor correction and voltage
SVD=v support if needed
GEYSER11 13.80kV Gen Unit 1 & BIG RIVR Load fact tion and volt
ELK 60 kV enn Pz |G1/N1 <1.10 <110  <1.10| <1.10|  <1.10] <110 111 <110 <1.10 <1.10 <1.10 <1.10| 03¢ Power tactor correction and voltage
SVD=v support if needed
GEYSER11 13.80kV Gen Unit 1 & BIG RIVR Load fact tion and volt
ELK 60 kV en¥ni P3  |G1/N1 <1.10 <110 <1.10| <110  <1.10| <110 <110 1.12 <1.10 <1.10 <1.10 <1.10| 03¢ Power factor correction and voltage
SVD=v support if needed
GEYSER11 13.80kV Gen Unit 1 & BIG RIVR Load fact tion and volt
FRT BRGG 60 kV en¥ni Pz |G1/N1 <1.10 <110 <1.10| <110  <1.10| <110 <110 1.11 <1.10 <1.10 <1.10 <1.10| 03¢ Power factor correction and voltage
SVD=v support if needed
GEYSER11 13.80kV Gen Unit 1 & BIG RIVR Load fact tion and volt
GARCIA 60 kV enbn Pz |G1/N1 <1.10 <110  <1.10| <110|  <1.10] <110 111 <110 <1.10 <1.10 <1.10 <1.10| 03¢ Power tactor correction and voltage
SVD=v support if needed
GEYSER11 13.80kV Gen Unit 1 & BIG RIVR Load fact tion and volt
GARCIA 60 kV enbn Pz |G1/N1 <1.10 <110 <1.10| <1.10|  <t.10]  <1.10] <110 1.12 <1.10 <1.10 <1.10 <1.10| 03¢ Power tactor correction and voltage
SVD=v support if needed
GEYSER11 13.80kV Gen Unit 1 & BIG RIVR Load fact tion and volt
GARCIA 1 60 kV entni Pz |G1/N1 <1.10 <110  <1.10| <110  <1.10| <110 111 <110 <1.10 <1.10 <1.10 <1.10| 03¢ Power factor correction and voltage
SVD=v support if needed
GEYSER11 13.80kV Gen Unit 1 & BIG RIVR Load fact tion and volt
GARCIA 1 60 kV en¥ni P3  |G1/N1 <1.10 <110 <1.10| <110 <1.10| <110 <110 1.12 <1.10 <1.10 <1.10 <1.10| 03¢ Power factor correction and voltage
SVD=v support if needed
GEYSER11 13.80kV Gen Unit 1 & BIG RIVR Load fact tion and volt
PNT ARNA 60 kV enn Pz |G1/N1 <1.10 <110  <1.10| <1.10|  <1.10] <110 111 <110 <1.10 <1.10 <1.10 <1.10| 03¢ Power tactor correction and voltage
SVD=v support if needed
GEYSER11 13.80kV Gen Unit 1 & BIG RIVR Load fact tion and volt
PNT ARNA 60 kV enn Pz |G1/N1 <1.10 <110 <1.10| <1.10|  <1.10]  <1.10] <110 1.12 <1.10 <1.10 <1.10 <1.10| 03¢ Power tactor correction and voltage
SVD=v support if needed
GEYSER11 13.80kV Gen Unit 1 & SANTA Load fact tion and volt
STNY PTP 115 kV enwni P3  |G1/N1 <1.10 <110 <1.10| <110  <1.10| <110 <110 1.10 <1.10 1.11 <1.10 <1.10| 03¢ Power tactor correction and voltage
ROSA-CORONA 115kV support if needed
BELLVUE 115 kV FULTON 230/115kVTB 4 FULTON P6 N-1-1 >0.9 >0.9 0.88 >0.9 >0.9 0.89 >0.9 >0.9 >0.9 >0.9 >0.9 0.88|Continue to monitor future load forecast
230/115kV TB 9 kV
CALPELLA 115 kv GEYSERS #3-CLOVERDALE 115kv P6 N-1-1 >0.9 >0.9 0.82 >0.9 0.88 0.82 >0.9 >0.9 >0.9 >0.9 >0.9 0.82|Continue to monitor future load forecast
MENDOCINO-UKIAH 115KV kV
CLOVRDLE 115 kV GEYSERS #3-CLOVERDALE 115kV P6 N-1-1 >0.9 >0.9 0.86 >0.9 >0.9 0.86 >0.9 >0.9 >0.9 >0.9 >0.9 0.86|Continue to monitor future load forecast
MENDOCINO-UKIAH 115KV kV
CORONA 115 kV L(\S/NACIO SVD=r CORONA-LAKEVILLE 115kV P6 N-1-1 >0.9 >0.9 0.00 >0.9 >0.9 >0.9 1.10 1.11 >0.9 1.11 >0.9 >0.9|Continue to monitor future load forecast
HIGHWAY 115 kV IGNACIO-SOBRANTE 230kV FULTON- P6 N-1-1 >0.9 >0.9 0.89 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.89|Continue to monitor future load forecast
GEYSR16-GEYSR12-GEYSR14 230kV kV
LAKEVILE 230/115kV TB 1 LAKEVILE Load fact tion and volt
LAKEVLLE 115 kV / P6  [N-1-1 <1.10 <110 <1.10| <110  <1.10| <110 1.10 1.10 <1.10 1.11 <1.10 <1.10| 03¢ Power tactor correction and voltage
230/115kV TB 2 kV support if needed
MONTCLLO 115 kV FULTON 230/115kVTB 4 FULTON P6 N-1-1 >0.9 >0.9 0.86 >0.9 >0.9 0.87 >0.9 >0.9 >0.9 >0.9 >0.9 0.86|Continue to monitor future load forecast
230/115kV TB 9 kV
FULTON 230/115KV TB 4 FULTON
RINCON 115 kV / P6 N-1-1 >0.9 >0.9 0.87 >0.9 >0.9 0.87 >0.9 >0.9 >0.9 >0.9 >0.9 0.87|Continue to monitor future load forecast

230/115kV TB 9 kV
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2019-2020 ISO Reliability Assessment - Study Results

Study Area:

High/Low Voltages

PG&E North Coast & North Bay

&> California ISO

Voltage PU (Baseline Scenarios)

Voltage PU (Sensitivity Scenarios)

SANTA ROSA #2 LINES

2021 SP 2029 . . .
Cat i ISO A dP ts & Potential Mitigat
Substation Contingency (All and Worst P6) Category a egory 2021 2024 2029 2921 2924 2929 2.021 2.024 2024 SP High 2024 SpOP }.'|I Heavy Retirement of pproved Projects . otential Mitigation
Description Summer | Summer | Summer | Winter Winter Winter |Spring Off{Spring Off- Renew & Min Solutions
CEC Forecast Renewable & QF
Peak Peak Peak Peak Peak Peak Peak Peak Gas Gen ) .
Min Gas Gen | Generations

SILVERDO 115 kV FULTON 230/115kVTB 4 FULTON P6 N-1-1 >0.9 >0.9 0.86 >0.9 >0.9 0.87 >0.9 >0.9 >0.9 >0.9 >0.9 0.86|Continue to monitor future load forecast
230/115kV TB 9 kV

SNTA RSA 115 kV FULTON 230/115kV T8 4 FULTON P6 N-1-1 >0.9 >0.9 0.85 >0.9 >0.9 0.86 >0.9 >0.9 >0.9 >0.9 >0.9 0.85|Continue to monitor future load forecast
230/115kV TB 9 kV
LAKEVILE 230/115kV TB 1 LAKEVILE Load fact ti d volt

SONOMA 115 kV / P6  |N-1-1 <1.10 <110 <110 <110 <110| <110 1.10 1.10 <1.10 1.11 <1.10 <1.10| 03¢ Powertactorcorrection and voltage
230/115kV TB 2 kV support if needed

UKIAH 115 kV GEYSERS #3-CLOVERDALE 115kv P6 N-1-1 >0.9 >0.9 0.85 >0.9 0.88 0.85 >0.9 >0.9 0.90 >0.9 >0.9 0.85|Continue to monitor future load forecast
MENDOCINO-UKIAH 115kV kV
GEYSERS #12-FULTON & GEYSERS #9-

HighWAY 115 kV P7 DCTL 1.00 1.00 0.89 1.01 0.99 0.93 1.06 1.06 1.00 1.06 1.00 0.89|Continue to monitor future load forecast
LAKEVILLE LINES

BELLVUE 115 kv FULTON-SANTA ROSA #1 & FULTON- P7 DCTL 1.02 1.02 0.88 1.03 1.02 0.87 1.05 1.06 1.02 1.06 1.04 0.88[Continue to monitor future load forecast
SANTA ROSA #2 LINES

MONROE1 115 kV FULTON-SANTA ROSA #1 & FULTON- P7 DCTL 1.03 1.03 0.85 1.03 1.03 0.84 1.06 1.07 1.02 1.08 1.05 0.85|Continue to monitor future load forecast
SANTA ROSA #2 LINES

MONROE2 115 kV FULTON-SANTA ROSA #1 & FULTON- P7 DCTL 1.02 1.03 0.84 1.04 1.03 0.84 1.06 1.07 1.02 1.08 1.05 0.84|Continue to monitor future load forecast
SANTA ROSA #2 LINES

NTWR ALT 115 kV GEYSERS #12-FULTON & GEYSERS #9- P7 DCTL 0.99 1.00 0.00 1.00 0.99 0.93 1.06 1.06 0.99 1.06 1.00 0.00(Continue to monitor future load forecast
LAKEVILLE LINES

SNTA RSA 115 kV FULTON-SANTA ROSA #1 & FULTON- P7 DCTL 1.02 1.03 0.85 1.03 1.03 0.85 1.06 1.07 1.02 1.07 1.04 0.85|Continue to monitor future load forecast
SANTA ROSA #2 LINES

STONY PT 115 kV FULTON-SANTA ROSA #1 & FULTON- P7 DCTL 1.02 1.02 0.87 1.03 1.02 0.86 1.05 1.06 1.02 1.07 1.04 0.87|Continue to monitor future load forecast
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2019-2020 ISO Reliability Assessment - Study Results

Study Area:

Voltage Deviation

PG&E North Coast & North Bay

& California ISO

Post Cont. Voltage Deviation % (Baseline Scenarios)

Post Cont. Voltage Deviation % (Sensitivity Scenarios)

Categor i ISO Approved Projects & Potential
Substation Contingency (All and Worst P6) Category 8 _V 2021 2024 2029 2921 2924 2929 ?021 2024 2024 SP High CEC 2024 SpO'P Hi 2021 SP Heavy' 2029 Retirement pPp ovear ) .
Description | Summer | Summer | Summer Winter Winter Winter [Spring Off- | Spring Off- Renew & Min Gas | Renewable & Min . Mitigation Solutions
Forecast of QF Generations
Peak Peak Peak Peak Peak Peak Peak Peak Gen Gas Gen
Conti t itor fut load
CLER LKE 60 KV EGLE RCK 115/60kV TB 1 PL  [N-1 5 8 8 8 2 2 6 2 5 ontinue to monitor future foa
forecast
CLER LKE 60 KV KONOCTI-EAGLE ROCK 60kV PL  [N-1 5 7 8 8 3 2 6 2 5 Continue to monitor future load
forecast
Continue to monitor future load
KONOCTI6 60 kV EGLE RCK 115/60kV TB 1 P1 N-1 7 12 12 11 5 4 9 3 8 12
forecast
Continue to monitor future load
KONOCTI6 60 kV KONOCTI-EAGLE ROCK 60kV P1 N-1 8 12 13 12 5 4 9 4 8 12 forecast
Load fact ti d
MIDDLTWN 60 kV EGLE RCK 115/60kV TB 1 PL  [N-1 5 10 10 5 5 3 7 3 9 10| 03¢ powertactorcorrectionan
voltage support if needed
Load fact ti d
MIDDLTWN 60 kV KONOCTI-EAGLE ROCK 60kV PL  [N-1 6 10 10 5 5 3 7 3 9 10| 03¢ powertactorcorrectionan
voltage support if needed

California ISO/MID/RT
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2019-2020 ISO Reliability Assessment - Study Results

Study Area:

Transient Stability

PG&E North Coast & North Bay

£ California 1O

Transient Stability Performance

Baseline Scenarios

Sensitivity Scenarios

Potential Mitigation

Contingency Category Category Description .
. . 2024 SpOP Hi Renew & Min Solutions
2024 Summer Peak 2029 Summer Peak 2024 Spring Off-Peak 2024 SP High CEC Forecast Gas Gen
Bus fault at LAKEVILE 230kV P2-2 Bus No Issues No Issues No Issues No Issues No Issues No violation
Internal fault at Non-bus-tie-breaker #222 at LAKEVILE 230kV P2-3 Non-Bus-Tie Breaker No Issues No Issues No Issues No Issues No Issues No violation
Internal fault at Bus-tie-breaker #422 at LAKEVILE 230kV P2-4 Bus-Tie Breaker No Issues No Issues No Issues No Issues No Issues No violation
GEYSER11 Unit 1 and LAKEVILE -CR2T3_18 230kV No.1 Line P3-2 G-1/N-1 No Issues No Issues No Issues No Issues No Issues No violation
Breaker stuck for CB #212 tecting LAKEVILE-CR2T3_18 230kV
#;el_ainzr stucktor protecting - P4-2 Stuck Breaker No Issues No Issues No Issues No Issues No Issues No violation
Breaker stuck for CB #282 protecting LAKEVLLE/LAKEVILE
115/230kV No.2 Transforr:er & / P4-3 Stuck Breaker No Issues No Issues No Issues No Issues No Issues No violation
Breaker stuck for CB #202 tecting LAKEVILE 230 kV Bus #2
SéiaEer stucktor protecting us P4-5 Stuck Breaker No Issues No Issues No Issues No Issues No Issues No violation
Breaker stuck for CB #422 tecting LAKEVILE 230kV Bus #2
SE?E erstucktor protecting us P4-6 Stuck Breaker No Issues No Issues No Issues No Issues No Issues No violation
LAKEVILE -CR2T3_18 230kV No.1 Line P5-2 Non-Redundant Relay No Issues No Issues No Issues No Issues No Issues No violation
LAKEVILE/LAKEVLLE 230/115 kV No.1 Transformer P5-3 Non-Redundant Relay No Issues No Issues No Issues No Issues No Issues No violation
LAKEVILE 230kV SEC E P5-5 Non-Redundant Relay No Issues No Issues No Issues No Issues No Issues No violation
LAKEVILE -CR2T3_18 230kV No.1 Line and TULUCAY-VACA-DIX . .
. P6-1 N-1-1 No Issues No Issues No Issues No Issues No Issues No violation
230kV No.1 Line
LAKEVILE -CR2T3_18 230kV No.1 Line and IGNACIO/IGNACIO . .
P6-2 N-1-1 No Issues No Issues No Issues No Issues No Issues No violation
230/115 kV No.6 Transformer
WECC/NERC criteri t Und iew.To b
IGNACIO/IGNACIO 230/115 kV No.6 Transformer P1-3 N-1 / critertano No Issues No Issues No Issues No Issues naer reY'eW 0 be
met updated in draft TP .
PUEBLO 115kV ID. v SVD P1-4 N-1 No Issues No Issues No Issues No Issues No Issues No violation
LP SAMOA Unit 1 and HUMB_BS1/HUMB_G1 115/13.8 kV No.1
nitLan _Bs1/ - / ° P3-3 G-1/N-1 No Issues No Issues No Issues No Issues No Issues No violation
Transformer
GEYSER11 Unit 1 and PUEBLO 115 kV ID v SVD P3-4 G-1/N-1 No Issues No Issues No Issues No Issues No Issues No violation
PUEBLO 115 kV ID v SVD and BIG RIVR 60 kV ID v SVD P6-3 N-1-1 No Issues No Issues No Issues No Issues No Issues No violation
Breaker stuck for CB #366 tecting MENDOCNO 115 kV ID
S(/T; erstucktor protecting v P4-4 Stuck Breaker No Issues No Issues No Issues No Issues No Issues No violation
MENDOCNO 115 kV ID v SVD P5-4 Non-Redundant Relay No Issues No Issues No Issues No Issues No Issues No violation
Breaker stuck for CB #182 protecting GEYSER78 Unit 1 P4-1 Stuck Breaker No Issues No Issues No Issues No Issues No Issues No violation
GEYSER78 Unit 1 P5-1 Non-Redundant Relay No Issues No Issues No Issues No Issues No Issues No violation
GEYSER11 Unit 1 P1-1 N-1 No Issues No Issues No Issues No Issues No Issues No violation
GEYSER11 Unit 1 and GEYSER13 Unit 1 P3-1 G-1/N-1 No Issues No Issues No Issues No Issues No Issues No violation
Successful reclose on fault on Fulton - Lakeville 230 kV Line and . .
. . P7-1 DCTL No Issues No Issues No Issues No Issues No Issues No violation
Geysers 9 - Lakeville 230 kV Line
Failed reclose on fault on Fulton - Lakeville 230 kV Line and . .
. . P7-1 DCTL No Issues No Issues No Issues No Issues No Issues No violation
Geysers 9 - Lakeville 230 kV Line
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2019-2020 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)

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Potential Mitigation Solutions

No single contingency resulted in total load drop of more than 250 MW
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2019-2020 ISO Reliability Assessment - Study Results
Study Area: PG&E North Coast & North Bay

Single Source Substation with more than 100 MW Load

&> California 1SO

Load Served (MW)

Substation

Select.. Select.. Select.. Select..

Select..

Select..

Select..

Select..

Select..

Select..

Potential Mitigation Solutions

No single source substation with of more than 100 MW
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2019-2020 ISO Reliability Assessment - Study Results
Study Area:
Thermal Overloads

PG&E North Valley

Page 1

&> California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

2021 SP
Categor 2024 SpOP 2029 ISO Approved Projects & Potential Mitigation
Overloaded Facility Contingency (All and Worst P6) Category gory 2021 2024 2029 2021 2024 | 20245P | Heawy |7 7P _ pprov JECLs € tal Viitigatl
Description . . . Hi Renew [ Retirement of Solutions
Summer | Summer | Summer |Spring Off-|Spring Off-| High CEC [Renewable .
. & Min Gas QF
Peak Peak Peak Peak Peak Forecast | & Min Gas .
Gen Generations
Gen
P1-3:A3:61: ROUND MT 500/230kvTB1 & P1-
30105 COTWD_E 230 30245 ROUND MT 2303 - / P6 N-1/N-1 <100 <100 <100 <100 <100 <100 100 <100 <100 Sensitivity only
2:A3:115: ROUND MTN-COTTONWOOD #2 230kV
Project: RAS Identified in 2017-2018 TPP
P1-3:A3:22: COTWD_E2 230/60kVTB2 & Pi- roject entihedin
31459 OREGNTRL 115 31469 SPI_AND 1151 P6 N-1/N-1 111 122 133 <100 <100 126 <100 <100 133 In-service date: TBD
3:A3:20:_COTWD_E 230/60kV TB 3 .
Short term: Action plan
Project: RAS Identified in 2017-2018 TPP
P1-3:A3:22: COTWD_E2 230/60kVTB2 & Pi- roject entiedin
31464 COTWDPGE 115 31466 JESSUPJ1 1151 P6 N-1/N-1 118 <100 <100 <100 <100 <100 <100 <100 <100 In-service date: TBD
3:A3:20:_COTWD_E 230/60kV TB 3 .
Short term: Action plan
Project: RAS Identified in 2017-2018 TPP
P1-3:A3:22: COTWD_E2 230/60kVTB2 & Pi- roject entiedin
31466 JESSUPJ1 115 31469 SPI_AND 1151 P6 N-1/N-1 <100 108 114 <100 <100 112 <100 <100 114 In-service date: TBD
3:A3:20:_COTWD_E 230/60kV TB 3 .
Short term: Action plan
Project: RAS Identified in 2017-2018 TPP
P1-3:A3:22: COTWD_E2 230/60kVTB2 & Pi- roject entihedin
31468 CASCADE 115 31459 OREGNTRL 1151 P6 N-1/N-1 <100 108 120 <100 <100 112 <100 <100 120 In-service date: TBD
3:A3:20:_COTWD_E 230/60kV TB 3 .
Short term: Action plan
Project: Cascade 115/60 kV No. 2 Transformer
P1-3:A3:22: COTWD_E2 230/60kVTB2 & P1- Project
31468 CASCADE 115 31797 CSCDEM 13.51 ~ _ P6 N-1/N-1 105 <100 <100 <100 <100 <100 <100 <100 <100
3:A3:20:_COTWD_E 230/60kV TB 3 / ISD: Jan. 2022
Short term: Action Plan
P2-2:A3:81:_TBLE MTN 115kV Section 1D P2 Bus 93 99 109 12 13 101 64 13 109 Continue to monitor future load forecast
(PZIZ-I_I?EOA?I;%I'S;LE-II;;;'II:E ':,ATN - 1D 115kV & BUTTE- P2 Nan—BL:(s—Tle 93 98 108 12 12 100 64 12 108 Continue to monitor future load forecast
31478 TBLM JCT 115 31494 BIGBENTP 115 1 . ine reaxer
P1-2:A3:6:_BUTTE-CHICO B-TBLE MTN 115kV &
P1-2:A3:117: SYCAMORE CREEK-NOTRE DAME- P6 N-1/N-1 <100 <100 103 <100 <100 <100 <100 <100 103 Continue to monitor future load forecast
TABLE MTN 115kV
P2-3:A3:98: PALERMO - 1D 115kV & PALERMO- Non-Bus-Ti
31480 WYANDTTE 115 31516 WYANDJT2 115 1 - P2 on-sus-tie 0 0 129 0 6 0 0 8 129 Existing SPS is under review
WYANDOTTE line Breaker
31480 WYANDTTE 115 31518 WYANDJT1 1151 Base Case PO Base Case 97 97 102 14 7 99 67 9 102 Continue to monitor future load forecast
Project: RAS Identified in 2017-2018 TPP
P2-2:A3:76:_TBL MT D 230kV Section 1D P2 Bus Diverge Diverge Diverge Diverge 3 Diverge Diverge 17 Diverge In-service date: TBD
31482 PALERMO 115 31516 WYANDJT2 115 2 Short term: Action plan
. . Project: RAS Identified in 2017-2018 TPP
P2-4:A3:27: _TBL MT D Section 1D & TBL MTE Bus-Tie . . . . . . . . .
. - P2 Diverge Diverge Diverge Diverge 2 Diverge Diverge Diverge Diverge In-service date: TBD
Section 1E 230kV Breaker .
Short term: Action plan
P1-2:A3:119: TABLE MTN-PALERMO 230kV MOAS
- P1 N-1 94 41 34 71 102 41 94 102 34 Generation redispatch
OPENED on TBL MT D_PALERMO
P2-1:A3:151: TABLE MTN-PALERMO 230kV (TBL Line Secti
- ( P2 ine section 94 41 34 71 102 41 94 102 34 Generation redispatch
MT D-PALERMO) w/o Fault
. Non-Bus-Tie . .
P2-3:A3:101: PALERMO 230kV - Ring R2 & R1 P2 Break 94 41 34 71 102 41 94 102 34 Generation redispatch
31486 CARIBOU 115 30255 CARBOU M 230 11 : reaker
P1-1:A3:17:_CRBU 4-5 13.80kV Gen Unit1 & P1-
2:A3:119: TABLE MTN-PALERMO 230kV MOAS P6 N-1/N-1 <100 <100 <100 <100 100 <100 <100 100 <100 Generation redispatch
OPENED on TBL MT D_PALERMO
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2019-2020 ISO Reliability Assessment - Study Results age

Study Area: PG&E North Valley
Thermal Overloads &> California ISO
Loading % (Baseline Scenarios) Loading % (Sensitivity Scenarios)
Categor 2021 5P 2024 SpOP 2029 ISO Approved Projects & Potential Mitigation
\ i itigati
Overloaded Facility Contingency (All and Worst P6) Category gory 2021 2024 2029 2021 2024 | 20245P | Heawy |° 7P _ PP Jects € g
Description . . . Hi Renew [ Retirement of Solutions
Summer | Summer | Summer |Spring Off-|Spring Off-| High CEC [Renewable .
] & Min Gas QF
Peak Peak Peak Peak Peak Forecast | & Min Gas .
Gen Generations
Gen
P7-1:A3:18 Table M tain(D)-Rio Oso 230 kV Li
_Table Mountain(D)-Rio Oso 2: nel py DCTL 94 28 20 71 115 28 94 116 20 Generation redispatch
and Table Mountain(D)-Palermo 230 kV Line
. ) Project: RAS Identified in 2017-2018 TPP
P2-4:A3:27:_TBL MT D Section 1D & TBL MTE Bus-Tie . . . . . . . . .
31486 CARIBOU 115 31488 GRIZJCT 1151 . P2 Diverge Diverge Diverge Diverge 23 Diverge Diverge Diverge Diverge In-service date: TBD
Section 1E 230kV Breaker .
Short term: Action plan
P2-3:A3:98: PALERMO - 1D 115kV & PALERMO- Non-Bus-Ti
- P2 on-sus-tie 0 0 129 0 10 0 0 12 129 Existing SPS is under review
WYANDOTTE line Breaker
31488 GRIZJCT 115 31512 BIGBEND 1151 . . Project: RAS Identified in 2017-2018 TPP
P2-4:A3:27: _TBL MT D Section 1D & TBL MTE Bus-Tie . . . . . . . . .
. P2 Diverge Diverge Diverge Diverge 5 Diverge Diverge Diverge Diverge In-service date: TBD
Section 1E 230kV Breaker .
Short term: Action plan
P1-2:A3:8: BUTTE-SYCAMORE CREEK 115kV MOAS . . . .
P1 N-1 102 109 115 13 19 111 71 20 115 Load, contingency and line rating are under review
OPENED on NORD 1_CHICOTP2
P2-1:A3:14: BUTTE-SYCAMORE CREEK 115kV Line Secti
- P2 ine section 102 109 115 13 19 111 71 20 115 Load and line rating are under review
(NORD 1-CHICOTP2) w/o Fault
P2-2:A3:4:_BUTTE 115kV Section MD P2 Bus 102 110 115 14 20 112 71 22 115 Load and line rating are under review
P2-3:A3:134:_TBLE MTN - 1D 115kV & BUTTE- Non-Bus-Ti
- . P2 on-Bus-tie 89 95 103 12 17 96 62 18 103 Continue to monitor future load forecast
CHICO B-TBLE MTN line Breaker
31497 NDAME J 115 31498 SYCAMORE 115 1 P2-3:A3:5:_BUTTE - MD 115kV & BUTTE-CHICO B- Non-Bus-Ti
- P2 on-sus-tie 132 139 144 20 29 142 89 31 144 Load and line rating are under review
TBLE MTN line Breaker
P2-3:A3:6:_BUTTE - MD 115kV & BUTTE- Non-Bus-Ti
. . P2 on-sus-tie 102 109 116 13 19 112 71 21 116 Load and line rating are under review
SYCAMORE CREEK line Breaker
Bus-Tie
P2-4:A3:1: BUTTE 115kV - Section ME & MD P2 Brueakler 103 110 120 14 20 112 71 21 120 Load and line rating are under review
P1-2:A3:6:_BUTTE-CHICO B-TBLE MTN 115kV &
- P6 N-1/N-1 <100 <100 103 <100 <100 <100 <100 <100 103 Load and line rating are under review
P1-2:A3:118: TABLE MTN-BUTTE #2 115kV
P1-2:A3:118: TABLE MTN-BUTTE #2 115kV & P1- Project: RAS Identified in 2017-2018 TPP
2:A3:117: SYCAMORE CREEK-NOTRE DAME-TABLE P6 N-1/N-1 106 114 126 <100 <100 117 <100 <100 126 In-service date: TBD
31500 BUTTE 115 31501 CHICOTP1 115 1 MTN 115kV Short term: Action plan
P7-1:A3:4_Sycamore Creek-Notre Dame-Table Project: RAS Identified in 2017-2018 TPP
Mountain and Table Mountain-Butte No.2 115 kV P7 DCTL 106 114 126 10 12 117 68 13 126 In-service date: TBD
Lines Short term: Action plan
P1-2:A3:6:_BUTTE-CHICO B-TBLE MTN 115kV & Project: RAS Identified in 2017-2018 TPP
31500 BUTTE 115 31504 TBLE MTN 115 2 P1-2:A3:117: SYCAMORE CREEK-NOTRE DAME- P6 N-1/N-1 121 129 144 <100 <100 132 <100 <100 144 In-service date: TBD
TABLE MTN 115kV Short term: Action plan
P2-2:A3:82: TBLE MTN 115kV Section 2D P2 Bus 89 94 100 12 14 96 60 16 100 Continue to monitor future load forecast
P2-3:A3:135: TBLE MTN - 2D 115kV & PARADISE- Non-Bus-Ti
- P2 on-Bus-tie 89 94 101 12 14 96 60 16 101 Continue to monitor future load forecast
TABLE MTN line Breaker
P2-3:A3:136:_TBLE MTN - 2D 115kV & SYCAMORE Non-Bus-Ti
- . P2 on-Bus-tie 90 95 102 12 14 97 60 16 102 Continue to monitor future load forecast
CREEK-NOTRE DAME-TABLE MTN line Breaker
AMENT CHICOTDP1 118 Q1ENA TRIF NMTN 118 1

California ISO/MID/RT October 31, 2019 Page 2 of 21



2019-2020 ISO Reliability Assessment - Study Results

Study Area:
Thermal Overloads

PG&E North Valley

Page 3

&> California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

California ISO/MID/RT

2021 SP
Cat 2024 SpOP 2029 ISO A d Projects & Potential Mitigati
Overloaded Facility Contingency (All and Worst P6) Category | o 80 2021 2024 2029 2021 2024 | 20245P | Heawy |° 7P _ pproved Frojects & Fotential Mitigation
Description . . . Hi Renew [ Retirement of Solutions
Summer | Summer | Summer |Spring Off-|Spring Off-| High CEC [Renewable .
. & Min Gas QF
Peak Peak Peak Peak Peak Forecast | & Min Gas .
Gen Generations
Gen
S TTUTCrTCUTT T T IO IO U TOTE VT IO T e e Project. RAS [dentified in 20172018 TPP
T P6 N-1/N-1 <100 <100 103 <100 <100 <100 <100 <100 103 In-service date: TBD
2:A3:103:_PARADISE-TABLE MTN 115kV .
Short term: Action plan
P7-1:A3:4_Sycamore Creek-Notre Dame-Table Project: RAS Identified in 2017-2018 TPP
Mountain and Table Mountain-Butte No.2 115 kV P7 DCTL 123 130 144 14 18 134 81 20 144 In-service date: TBD
Lines Short term: Action plan
P1-2:A3:6:_BUTTE-CHICO B-TBLE MTN 115kV & Project: RAS Identified in 2017-2018 TPP
31503 CHICOTP2 115 31500 BUTTE 1151 P1-2:A3:117: SYCAMORE CREEK-NOTRE DAME- P6 N-1/N-1 <100 <100 108 <100 <100 101 <100 <100 108 In-service date: TBD
TABLE MTN 115kV Short term: Action plan
P2-2:A3:81:_TBLE MTN 115kV Section 1D P2 Bus 90 96 106 10 13 97 58 14 106 Continue to monitor future load forecast
(PZIZ-I_I?EOA?I;%I'S;LE-:;;;'II:E ':,ATN - 1D 115kV & BUTTE- P2 Nan—BL:(s—Tle 90 96 106 10 12 97 58 14 106 Continue to monitor future load forecast
31504 TBLE MTN 115 31497 NDAME J 115 1 - Ine reaxer
P1-2:A3:6: BUTTE-CHICO B-TBLE MTN 115kV & Project: RAS Identified in 2017-2018 TPP
- P6 N-1/N-1 <100 <100 105 <100 <100 <100 <100 <100 105 In-service date: TBD
P1-2:A3:118: TABLE MTN-BUTTE #2 115kV .
Short term: Action plan
P2-3:A3:98: PALERMO - 1D 115kV & PALERMO- Non-Bus-Ti
- P2 on-sus-tie 0 0 130 0 7 0 0 9 130 Existing SPS is under review
WYANDOTTE line Breaker
31516 WYANDJT2 115 31512 BIG BEND 115 2 . . Project: RAS Identified in 2017-2018 TPP
P2-4:A3:27: _TBL MT D Section 1D & TBL MTE Bus-Tie . . . . . . . . .
. - P2 Diverge Diverge Diverge Diverge 3 Diverge Diverge Diverge Diverge In-service date: TBD
Section 1E 230kV Breaker .
Short term: Action plan
Project: RAS Identified in 2017-2018 TPP
P1-3:A3:22: COTWD_E2 230/60kVTB2 & Pi- roject entimedin
31522 COTWD_2D 115 31466 JESSUPJ1 1151 P6 N-1/N-1 <100 132 142 <100 <100 136 <100 <100 142 In-service date: TBD
3:A3:20:_COTWD_E 230/60kV TB 3 .
Short term: Action plan
P2-2:A3:18:_COTTONWD 60kV Section 1D P2 Bus NA 92 101 NA 11 93 NA 10 101 Continue to monitor future load forecast
PZ_S:AS:SL—COTTO,NWD - 1D 60V & P2 Non-Bus-Tie NA 91 100 NA 11 93 NA 10 100 Continue to monitor future load forecast
COTTONWOOD #1 line Breaker
P2-3:A3:37:_COTTONWD - 1D 60kV & Non-Bus-Tie . .
COTTONWOOD-RED BLUEE line COPY-21 P2 Break NA NA 101 NA NA NA NA NA 101 Continue to monitor future load forecast
31570 BENTON 60.0 31572 GIRVAN 60.0 1 - ne 7 ¢ reaxer
P2-3:A3:38: COTTONWD - 1D 60kV & Non-Bus-Tie . .
. P2 NA NA 100 NA NA NA NA NA 100 Continue to monitor future load forecast
COTTONWOOD-RED BLUFF line COPY-22 Breaker
Project: RAS Identified in 2017-2018 TPP
P1-3:A3:22: COTWD_E2 230/60kVTB2 & Pi- roject entiedin
P6 N-1/N-1 103 101 123 <100 <100 105 <100 <100 123 In-service date: TBD
3:A3:20:_COTWD_E 230/60kV TB 3 .
Short term: Action plan
P2-2:A3:27:_COTWD_2E 115kV Section 2E P2 Bus NA 54 54 NA 94 58 NA 104 54 Sensitivity only
P2-4:A3:12: COTWD_F2 Section 2F & COTWD_E2 Bus-Ti
: - —F< >ection - P2 us-1e 24 34 42 100 7 29 118 34 42 Sensitivity only
Section 2E 230kV Breaker
31576 WNTU PMS 60.0 31570 BENTON 60.0 1 P2—4.:A3:6:_COTWD_1E Section 1E & COTWD_2E 0 Bus-Tie NA 54 54 NA 04 5g NA 104 54 Sensitivity only
Section 2E 115kV Breaker
Project: RAS Identified in 2017-2018 TPP
P1-3:A3:22: COTWD_E2 230/60kVTB2 & Pi- roject entimedin
P6 N-1/N-1 163 156 200 <100 <100 163 100 <100 200 In-service date: TBD
3:A3:20:_COTWD_E 230/60kV TB 3 .
Short term: Action plan
P1-2:A3:28:_CASCADE-COTTONWOOD 115kV P1 N-1 48 54 52 90 100 56 72 102 52 Sensitivity only

October 31, 2019

Page 3 of 21



2019-2020 ISO Reliability Assessment - Study Results

Study Area:
Thermal Overloads

PG&E North Valley

Page 4

&> California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

California ISO/MID/RT

2021 SP
Categor 2024 SpOP 2029 ISO Approved Projects & Potential Mitigation
Overloaded Facility Contingency (All and Worst P6) Category gory 2021 2024 2029 2021 2024 | 20245P | Heawy |° 7P _ pprov Jects € tal Viltigatl
Description . . . Hi Renew [ Retirement of Solutions
Summer | Summer | Summer |Spring Off-|Spring Off-| High CEC [Renewable .
. & Min Gas QF
Peak Peak Peak Peak Peak Forecast | & Min Gas .
Gen Generations
Gen
P2-1:A3:39: CASCADE-COTTONWOOD 115kV Line Secti
- P2 ine section 48 55 53 90 100 56 72 102 53 Sensitivity only
(CASCADE-OREGNTRL) w/o Fault
P2-1:A3:42: CASCADE-COTTONWOOD 115kV Line Secti
- P2 ine section 33 44 42 91 101 43 65 105 42 Generation redispatch
(OREGNTRL-SPI_AND) w/o Fault
P2-2:A3:27:_COTWD_2E 115kV Section 2E P2 Bus NA 48 47 NA 100 51 NA 110 47 Sensitivity only
P2-3:A3:55: COTWD_2D - 2D 115kV & CASCADE- Non-Bus-Ti
CoTTONWOOD e P2 an L:(S “| nNa 55 52 NA 100 56 NA 102 52 Generation redispatch
31576 WNTU PMS 60.0 31578 LOMS JCT 60.0 1 ine reaker
Project: Cottonwood 115 kV Bus Sectionalizing
P2-4:A3:12: COTWD_F2 Section 2F & COTWD_E2 Bus-Tie Breaker
iy - - P2 18 39 36 106 13 34 124 40 36
Section 2E 230kV Breaker ISD: Dec 2022
Short term: Action Plan
P2-4:A3:6: COTWD_1E Section 1E & COTWD_2E Bus-Tie o
. P2 NA 48 47 NA 100 51 NA 110 47 Sensitivity only
Section 2E 115kV Breaker
P1-2:A3:35: COLEMAN-SOUTH 60kV & P1-
- P6 N-1/N-1 <100 <100 <100 101 <100 <100 <100 103 <100 G ti dispatch
2:A3:28: CASCADE-COTTONWOOD 115kV / eneration redispate
P2-2:A3:20:_COTTONWD 60kV Section MA P2 Bus Diverge NA NA 66 NA NA 143 NA NA Sensitivity only
P2-2:A3:27:_COTWD_2E 115kV Section 2E P2 Bus NA 30 27 NA 86 33 NA 104 27 Sensitivity only
P2-3:A3:43: COTTONWD - MA 60kV & COLEMAN- Non-Bus-Tie . .
. P2 Diverge NA NA 78 NA NA 123 NA NA Sensitivity only
COTTONWOOD line Breaker
P2-3:A3:45:_COTTONWD - MA 60kV & py | NomBusTie | e NA NA 66 NA NA 141 NA NA Sensitivity onl
COTTONWOOD #2 line Breaker & ¥y only
P2-3:A3:46:_COTTONWD - MA 60kV & py | NomBusTie | e NA NA 66 NA NA 143 NA NA Sensitivity onl
COTTONWOOD-RED BLUFF line COPY-13 Breaker § yony
P2-4:A3:12: COTWD_F2 Section 2F & COTWD_E2 Bus-Tie
31580 CASCADE 60.0 31581 OREGNTRL 60.0 1 : - - ! - P2 usil 12 86 13 100 34 81 156 9 13 Sensitivity only
Section 2E 230kV Breaker
Bus-Tie Project: RAS Identified in 2017-2018 TPP
P2-4:A3:2: COTTONWD 60kV - Section 1D & 1E P2 Breaker NA Diverge Diverge NA 80 Diverge NA 51 Diverge In-service date: TBD
Short term: Action plan
P2-4:A3:6:_COTWD_1E Section 1E & COTWD_2E Bus-Ti
A0 —F section - P2 us-1ie NA 30 27 NA 86 33 NA 104 27 Sensitivity only
Section 2E 115kV Breaker
P1-2:A3:34: COLEMAN-RED BLUFF 60kV MOAS Project: RAS Identified in 2017-2018 TPP
OPENED on COTTONWD_REDBIJT & P1- P6 N-1/N-1 Diverge <100 Diverge <100 <100 <100 <100 <100 Diverge In-service date: TBD
2:A3:32:_ COLEMAN-COTTONWOOD 60kV Short term: Action plan
P2-1:A3:42: CASCADE-COTTONWOOD 115kV Line Secti
- P2 ine section 66 78 70 83 90 78 70 100 70 Generation redispatch
(OREGNTRL-SPI_AND) w/o Fault
Project: RAS Identified in 2017-2018 TPP
P2-2:A3:20:_COTTONWD 60kV Section MA P2 Bus Diverge NA NA 64 NA NA 137 NA NA In-service date: TBD
Short term: Action plan
P2-2:A3:27:_COTWD_2E 115kV Section 2E P2 Bus NA 44 41 NA 89 48 NA 109 41 Generation redispatch
Project: RAS Identified in 2017-2018 TPP
P2-3:A3:43: COTTONWD - MA 60kV & COLEMAN- Non-Bus-Tie | . roject entimedin
. P2 Diverge NA NA 76 NA NA 116 NA NA In-service date: TBD
COTTONWOOD line Breaker

Short term: Action plan
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2019-2020 ISO Reliability Assessment - Study Results

Study Area:
Thermal Overloads

PG&E North Valley

Page 5

&> California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

2021 SP
Cat 2024 SpOP 2029 ISO A d Projects & Potential Mitigati
Overloaded Facility Contingency (All and Worst P6) Category | o 80 2021 2024 2029 2021 2024 | 20245P | Heawy |° 7P _ pproved Frojects & Fotential Mitigation
Description . . . Hi Renew [ Retirement of Solutions
Summer | Summer | Summer |Spring Off-|Spring Off-| High CEC [Renewable .
. & Min Gas QF
Peak Peak Peak Peak Peak Forecast | & Min Gas .
Gen Generations
Gen
P2-3:A3:45: COTTONWD - MA 60kV & oy | Non-BusTie | A A o A A . A A rroJeth R/ZS ld'?tB'ged in 2017-2018 TPP
31581 OREGNTRL 60.0 31578 LOMS JCT 60.0 1 COTTONWOOD #2 line Breaker RS n-service date:
Short term: Action plan
P2-3:A3:46: COTTONWD - MA 60kV & Non-Bus-Tie | . Project: RAS Identified in 2017-2018 TPP
. P2 Diverge NA NA 64 NA NA 137 NA NA In-service date: TBD
COTTONWOOD-RED BLUFF line COPY-13 Breaker .
Short term: Action plan
P2-4:A3:12:_COTWD_F2 Section 2F & COTWD_E2 Bus-Tie Project: RAS Identified in 2017-2018 TPP
. - - - P2 6 71 27 101 31 66 149 14 27 In-service date: TBD
Section 2E 230kV Breaker .
Short term: Action plan
P2-4:A3:6: COTWD_1E Section 1E & COTWD_2E Bus-Tie o
. P2 NA 44 41 NA 89 48 NA 109 41 Sensitivity only
Section 2E 115kV Breaker
P1-3:A3:74: TRINITY 115/60kVTB1 & P1- .
2:A3:28: CASCADE-COTTONWOOD 115kV P6 N-1/N-1 <100 <100 <100 <100 <100 <100 <100 104 <100 Sensitivity only
Project: Coleman - Red Bluff 60 kV Line Upgrade
P1-2:A3:34: COLEMAN-RED BLUFF 60kV MOAS
31602 COLEMAN 60.0 31606 CLMN JCT 60.0 1 - P1 N-1 155 64 70 30 10 65 93 12 70 ISD: May 2021
OPENED on COTTONWD_RED BT .
Short term: Action Plan
Project: Coleman - Red Bluff 60 kV Line Upgrade
P1-2:A3:34:_ COLEMAN-RED BLUFF 60kV MOAS
31606 CLMN JCT 60.0 31608 RED BLFF 60.0 1 - P1 N-1 109 45 50 23 8 46 69 9 50 ISD: May 2021
OPENED on COTTONWD_RED BT .
Short term: Action Plan
31722 GLENN 60.0 31733 CAPYSWCH 60.0 3 Base Case PO Base Case 94 100 92 11 15 100 33 24 92 Sensitivity only
31733 CAPYSWCH 60.0 31731 CAPAYJCT 60.0 3 Base Case PO Base Case 94 100 92 11 15 100 33 24 92 Sensitivity only
31735 CHICO JT 60.0 31738 ANITA 60.0 3 Base Case PO Base Case 107 114 95 14 19 115 32 28 95 Significant leading power factor in near term
P1-2:A3:67:_TABLE MT 500/230kV TB1 & P1- . . . .
— _ _ < < < < <
2:A3:121:_TABLE MTN-RIO 0SO 230kV P6 N-1/N-1 100 100 Diverge 100 100 100 100 100 Diverge Generation redispatch
P7-1:A3:13_Colgate - Rio Oso 230kV and Tabl
32200 PEASE 115 31506 HONC JT1 115 1 S ~olgate - o Hso 25KV and fable p7 DCTL 78 81 101 33 27 81 47 34 101 |Continue to monitor future load forecast
Mountain(D)-Rio Oso 230 kV Line
P7-1:A3:14_Pal -Nicol 115 kV Li d
—ralermo-Hcoiaus nean p7 DCTL 81 79 100 25 18 79 50 28 100  |continue to monitor future load forecast
Palermo-Bogue 115 kV Line
Potential Potential Potential
P1-2:A3:14: CARIBOU-TABLE MTN 230kV P1 N-1 orentia NA NA orentia NA NA NA orentia NA Under review
Diverge Diverge Diverge

California ISO/MID/RT
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2019-2020 1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley
High/Low Voltages o ) . .
9 9 < California ISO
VoltagePU (Baseline Scenarios) VoltagePU (Sensitivity Scenarios)
2021 SP 2029 . o
Categor i ISO Approved Projects & Potential Mitigation
Substation Contingency (All and Worst P6) Category g ‘y 2021 2024 2029 %021 2.024 2024 SP High Heavy 2024 SpoP 'j“ Retirement of PP J ) &
Description | Summer | Summer [ Summer |Spring Off-[Spring Off- Renew & Min Solutions
CEC Forecast | Renewable & QF
Peak Peak Peak Peak Peak . Gas Gen .
Min Gas Gen Generations
Load power factor correction and voltage
ANITA 60k Base Case PO Base Case 1.07 1.07 0.99 1.06 1.06 1.07 1.02 1.07 0.99 _
support if needed
BCKS CRK 230KV Base Case PO Base Case 1.03 1.04 1.03 1.05 1.05 1.04 1.03 1.05 103  |0adpowerfactor correction and voltage
support if needed
Load fact tion and volt
BELDEN  230kV Base Case PO Base Case 1.03 1.03 1.02 1.05 1.04 1.03 1.03 1.05 1.02 cad powerfactor correction and voltage
support if needed
BIGBAR  60kV Base Case PO Base Case 1.04 1.04 1.03 1.05 1.05 1.04 1.05 1.05 103  |roadpowerfactor correction and voltage
support if needed
Load fact tion and volt
BTTECRK  60kV Base Case PO Base Case 1.04 1.05 1.04 1.06 1.05 1.05 1.04 1.04 1.04 cad powerfactor correction and voltage
support if needed
BUTTE  115kV Base Case PO Base Case 1.03 1.03 1.02 1.06 1.06 1.03 1.04 1.06 102  |roadpowerfactor correction and voltage
support if needed
CANALTP 60KV Base Case PO Base Case 1.06 1.05 1.04 1.00 1.01 1.04 1.03 1.01 104  |roadpowerfactor correction and voltage
support if needed
Load fact tion and volt
CAPAY 60KV Base Case PO Base Case 1.05 1.05 1.04 1.06 1.06 1.05 1.05 1.06 1.04 cad powerfactor correction and voltage
support if needed
CAPYSWCH  60kV Base Case PO Base Case 1.05 1.05 1.05 1.06 1.05 1.05 1.05 1.06 105  |Loadpowerfactor correction and voltage
support if needed
CASCADE 60KV Base Case PO Base Case 1.04 1.04 1.02 1.05 1.06 1.04 1.05 1.06 102  |roadpowerfactor correction and voltage
support if needed
CASCADE  115kV Base Case PO Base Case 1.04 1.04 1.02 1.05 1.06 1.04 1.05 1.06 102  |roadpowerfactor correction and voltage
support if needed
CEDRCRK 60KV Base Case PO Base Case 1.05 1.05 1.04 1.11 1.11 1.05 1.09 1.12 104  |0adpowerfactor correction and voltage
support if needed
CHALLNGE 60KV Base Case PO Base Case 1.05 1.06 1.03 1.08 1.07 1.06 1.05 1.07 103  |oad powerfactor correction and voltage
support if needed
Load fact tion and volt
CHICOB  115kV Base Case PO Base Case 1.04 1.04 1.04 1.05 1.05 1.04 1.04 1.05 1.04 oad power factor correction and voltage
support if needed
Load fact tion and volt
CNTRVLLE 60KV Base Case PO Base Case 1.04 1.05 1.04 1.05 1.05 1.05 1.04 1.04 1.04 oad power factor correction and voltage
support if needed
Load fact tion and volt
CORNSWCH  60kV Base Case PO Base Case 1.05 1.05 1.05 1.06 1.05 1.05 1.05 1.06 1.05 oad power factor correction and voltage
support if needed
Load fact tion and volt
COWCKTP 60KV Base Case PO Base Case 1.05 1.06 1.03 1.09 1.09 1.06 1.07 1.10 1.03 oad power factor correction and voltage
support if needed
Load fact tion and volt
CRCANAL  60kV Base Case PO Base Case 1.06 1.05 1.04 1.00 1.00 1.04 1.03 1.01 1.04 oad power factor correction and voltage
support if needed
Load fact tion and volt
CRESTA  230kV Base Case PO Base Case 1.03 1.04 1.02 1.05 1.05 1.04 1.03 1.05 1.02 oad power factor correction and voltage
support if needed

California ISO/MID/RT
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2019-2020 1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley
High/Low Voltages o ) . .
9 9 < California ISO
VoltagePU (Baseline Scenarios) VoltagePU (Sensitivity Scenarios)
2021 SP 2029 . o
Categor i ISO Approved Projects & Potential Mitigation
Substation Contingency (All and Worst P6) Category g ‘y 2021 2024 2029 %021 2.024 2024 SP High Heavy 2024 SpoP I.-“ Retirement of PP J ) &
Description | Summer | Summer [ Summer |Spring Off-[Spring Off- Renew & Min Solutions
CEC Forecast | Renewable & QF
Peak Peak Peak Peak Peak . Gas Gen .
Min Gas Gen Generations
Load power factor correction and voltage
DESABLA  60kV Base Case PO Base Case 1.04 1.05 1.04 1.06 1.05 1.05 1.04 1.04 1.04 .
support if needed
Load fact tion and volt
DESCHUTS  60kV Base Case PO Base Case 1.04 1.04 1.01 1.06 1.07 1.04 1.05 1.07 1.01 pad power factor correction and voltage
support if needed
Load fact tion and volt
DIRYLLE  60kV Base Case PO Base Case 1.01 1.02 0.99 1.06 1.06 1.02 1.02 1.07 0.99 cad powerfactor correction and voltage
support if needed
FRNCHGLH  60kV Base Case PO Base Case 1.04 1.05 1.02 1.05 1.06 1.05 1.05 1.06 102  |roadpowerfactor correction and voltage
support if needed
FRSTGLEN  115kV Base Case PO Base Case 1.05 1.06 1.04 1.06 1.06 1.06 1.08 1.06 104  |roadpowerfactor correction and voltage
support if needed
GLENN  60kV Base Case PO Base Case 1.05 1.05 1.05 1.06 1.05 1.05 1.05 1.06 105  |Loadpowerfactor correction and voltage
support if needed
Load fact tion and volt
HATLOSCK  60kV Base Case PO Base Case 1.05 1.08 1.07 1.05 1.06 1.08 1.06 1.06 1.07 cad powerfactor correction and voltage
support if needed
HEADGATE 60KV Base Case PO Base Case 1.05 1.06 1.03 1.06 1.06 1.05 1.04 1.06 103  |roadpowerfactor correction and voltage
support if needed
HONCUT  115kV Base Case PO Base Case 1.04 1.05 1.03 1.08 1.06 1.05 1.04 1.06 103  |roadpowerfactor correction and voltage
support if needed
Load fact tion and volt
HT CRKRG 60KV Base Case PO Base Case 1.05 1.08 1.07 1.05 1.06 1.08 1.06 1.06 1.07 cad powerfactor correction and voltage
support if needed
Load fact tion and volt
HYAMPOM  60kV Base Case PO Base Case 1.03 1.04 1.02 1.04 1.04 1.04 1.04 1.04 1.02 cad powerfactor correction and voltage
support if needed
INSKIP  60kV Base Case PO Base Case 1.04 1.04 1.03 1.05 1.05 1.04 1.04 1.05 103  |oadpowerfactor correction and voltage
support if needed
JESSUP 115KV Base Case PO Base Case 1.04 1.04 1.02 1.06 1.06 1.04 1.04 1.06 102  |oadpowerfactor correction and voltage
support if needed
Load fact tion and volt
KESWICK 60KV Base Case PO Base Case 1.04 1.04 1.01 1.05 1.06 1.04 1.05 1.06 1.01 pad power factor correction and voltage
support if needed
Load fact tion and volt
KILARC 60KV Base Case PO Base Case 1.06 1.06 1.04 1.11 1.11 1.06 1.09 1.12 1.04 pad power factor correction and voltage
support if needed
Load fact ti