2017-2018 I1SO Reliability Assessment - Study Results

Study Area:

PG&E Bulk

& California 1SO

Loading (%)

Cat 2027 2022 .
Overloaded Facility Worst Contingency Category 2 e'go'ry 2019 2022 2027 . 2022 2027 2027 2022 Spring Potential Mitigation Solutions
Description Summer | 2019 Light . . Summer
Summer Summer | Summer Partial Spring Spring Off- | Spring Off- Peak, High Summer Off-peak,
Peak Peak Peak peak peak ’ Peak shift max PV
Peak renew
500 kV LINES NORTHERN CALIFORNIA
ROUND MTN —TABLE MTN #1 or #2 500 |Rnd Mtn —Table Mtn #2 or # 1 500
o or k\r/' n —table Min #2or P1 L-1 106.5% | 102.4% | 102.5% | 101.5% | <95% <95% <95% 103.9% 101.3% <95%
Round Mtn-Table Mtn # 2 and
ROUND MTN-TABLE MTN #1 500KV | o ¢ Mitn-iabie Vit &2 an P2 BRK 107.0% | 104.2% | 104.1% | 102.4% | <95% <95% <95% 105.7% 102.9% <95%
Table Mtn 500/230 kV Reduce COI flow according to seasonal nomogram
Round Mtn-Table Mtn # 1 and . \ . \ . . . \ \ . or bypass ser caps on the remaining Round Mtn-
ROUND MTN-TABLE MTN #2500 KV |o oot 0 v 0 o P2 BRK <95% 99.1% <95% | 98.6% <95% <95% <95% 99.7% 95.1% <95%  |table Mtn 500 kV line or Thl Mtn-Vaca Dix
ROUND MTN-TABLE MTN # 1 or # 2 500 |[ROUND MTN-TABLE MTN # 2 or # 1
by or £00 KV and Diablo unit or P3 G-1/L-1 118.2% | 115.7% N/A N/A <95% <95% N/A 116.1% N/A <95%
Table Mtn 500/230 KV x-f &
R?)u:d M:n Tai)le Mtn :Qc;rrn;elr P6 T/t B 0422 A 0PI <95% <95% <95% 02205 IR <95% Reduce COI flow according to seasonal nomogram
ROUND MTN —TABLE MTN #1 or #2 500 gtosea &
KV R ound MtnTable Min #2 or # 1 or bypass ser caps on the remaining Round Mtn-
. Table Mtn 500 kV line or Thl Mtn-Vaca Dix
500 kV and Table Mtn-Thermalito P6 L-1/L-1 117.6% | 116.1% | 117.4% | 114.8% | <95% <95% <95% 117.2% 109.1% <95%
230 kV
Round Mtn-Table Mtn # 2 &
CAPTAIN JACK-OLINDA 500 kV Rzz: ) Mt: NTa“i . 2"5 oy P6 L-1/L-1 105.1% | 105.6% | 108.8% | 107.8% | <95% <95% <95% 109.1% 105.4% <95%
Malin- Round Mtn #1 and #2 500 -
kVa in- Round Vitn #2 an P7 L-2 103.9% | 105.1% | 106.1% | 106.0% | <95% <95% <95% 107.8% 104.1% <95%  |Operate within seasonal COl nomogram
CAPTAIN JACK-OLINDA 500 kV
Round Mtn-Table Mitn # 1 & # 2
5831\/ n-lable Vith P7 L-2 103.4% | 106.6% | 107.2% | 105.6% | <95% <95% <95% 110.0% 106.6% <95%
Round Mtn-Table Mtn #2 &
OLINDA-MAXWELL 500 kV ound Min-table Vth P6 L-1/L-1 100.8% | 96.2% | 1003% | 96.6% <95% <95% <95% 100.8% 97.1% <95%
Round Mtn-Malin # 2 500 kV
Round Mtn-Table Mtn # 1 & # 2
OLINDA-MAXWELL 500 KV SS(LJJT(V n-tabie Vitn p7 L-2 99.1% 96.6% | 98.8% | 96.6% <95% <95% <95% 102.4% 97.9% <95%
Operate within seasonal COl nomogram
Round Mtn-Table Mitn # 1 & # 2
MAXWELL-TRACY 500 KV 5831\/ n-lable Vith P7 L-2 96.3% <95% 96.8% <95% <95% <95% <95% 100.4% 96.0% <95%
Round Mtn-Table Mtn #2 &
MAXWELL - TRACY 500 kV ound Min-table Vth P6 L-1/L-1 98.2% 959% | 985% | <95% <95% <95% <95% 98.9% 95.3% <95%
Round Mtn-Malin # 2 500 kV
500 kV LINES CENTRAL CALIFORNIA
Tracy-Los Banos and Moss Landing-
TESLA-LOS BANOS 500 kV o oy P6 L-1/L-1 <95% <95% <95% <95% <95% 116.1% | <95% <95% <95% <95%
I y y Reduce Path 15 flow under normal conditions
Tesla-Los B Moss Landing-
TRACY-LOS BANOS 500 kV esla-Los Banos and Moss tanding P6 L-1/L-1 <95% <95% <95% <95% <95% 1102% | <95% <95% <95% <95%
Los Banos 500kV
Not a violation. Reduce Path 15 fl d |
LOS BANOS - GATES # 1 500 kV normal conditions PO normal <95% <95% <95% <95% <95% 98.7% <95% <95% <95% <95y, | 0@ violation. ReduceFa oW undernorma

conditions
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2017-2018 I1SO Reliability Assessment - Study Results

Study Area:

PG&E Bulk

& California 1SO

Loading (%)

Cat 2027 2022 .
Overloaded Facility Worst Contingency Category 2 e'go'ry 2019 2022 2027 . 2022 2027 2027 2022 Spring Potential Mitigation Solutions
Description Summer | 2019 Light . . Summer
Summer Summer | Summer . . Spring Off- | Spring Off- . Summer Off-peak,
Partial Spring Peak, High ]
Peak Peak Peak Peak peak peak renew Peak shift max PV
Olinda-Tracy 500 kV & Capt Jack-
0|;: d: ngc‘k’v aptJac P6 L-1/L-1 <95% <95% <95% <95% <95% 95.9% <95% <95% <95% <95%
Olinda-T 500 kV & Olind reduce some Pit River generation after first
ROUND MTN 500/230 kV x-former 50'8/2330rs\‘;y Inda P6 L-1/T-1 <95% <95% <95% <95% <95% 100.5% | 100.3% <95% <95% <95% | contingency
Capt Jack-Olinda 500 kV and Tabl
l\;t'[:] 53; " 3(|)nk\7x formearn able P6 T-1/L-1 <95% <95% <95% <95% <95% 99.7% <95% <95% <95% <95%
Round Mtn-Table Mtn # 1 and # 2
ROUND MTN 500/230 kV x-former 5831\/ n-lable Min # = an P7 L-2 <95% <95% <95% <95% <95% 100.7% | 99.9% <95% <95% <95% |reduce Pit River generation
Table Mtn -Tesla and Vaca Dix-
TABLE MTN 500/230 kV x-former Tzsl:S ] OnkVes aand vaca bix P6 L-1/L-1 <95% <95% <95% <95% <95% <95% 98.6% <95% <95% <95%  |not a violation, monitor
Table Mtn -Tesla and Table Mtn -
TABLE MTN 500/230 kV x-former VaneDix ';esg SSaOanV able Vitn p7 L-2 <95% <95% <95% <95% <95% <95% 99.3% <95% <95% <95%  |not a violation, monitor
Round Mtn 500/230 KV x-f &
oi:za Tra:y . 0{) Y xrormer P6 T-1/L-1 <95% <95% <95% <95% <95% 126.1% | 128.0% <95% <95% <95%
Colusa is off in off-peak cases, thus Colusa SPS is
- Malin-Round Mnt 500 kV #1 and i i i
OLINDA 500/230 kV x-former RC.ulnd M;Jn 500/230 kv PG T-1/1-1 <959% <959% <95% <959% <959% 100.7% 96.0% <959% <95% <95% notta?ppllcable. Reduce Shasta generation after first
contingency
Malin-Round Mnt 500 kV #1 and
Tai:g M‘z:'; o0 /; oy an P6 T-1/L-1 <95% <95% <95% <95% <95% <95% 96.0% <95% <95% <95%
Malin-Round Mtn # 1 and # 2 500
OLINDA 500/230 kV x-former kVa in-Round Mtn# 2 an P7 L-2 <95% <95% <95% <95% <95% 107.3% | <95% <95% <95% <95% |reduce Shasta generation
Tesla-Tracy 500 KV Li dT Tracy-Tesla 230 KV lines if overload, trip T
TRACY 500 /230 kV x-former #lor#2 | o 2y ine and lracy P6 L-1/T-1 <95% <95% <95% | 107.7% | <95% <95% <95% 98.6% 101.1% <959,  |OPEN Tracy-iesia ines It overload, trip Tracy
500/230 kV x-former# 2 or# 1 pumps if it persists
METCALF 500/230 kV x-f #11,12  |Metcalf 500/230 kV Tranf dispatch Ls Est Kers after 1st conti ,
/ x-tormer etcalf 500/ rantormers P6 T-1/T-1 <95% 100.5% | 96.8% | 111.9% | <95% 103.9% | 95.9% 118.5% 114.0% <959 |'SPALCN TS Bsteros peakers atter L5t contingency
or13 #11 & #12 or #13 trip load in San Jose if overload persists
Los Banos 500/230 kV P1 T-1 <95% <95% <95% 102.8% <95% <95% <95% <95% <95% <95%
install 2-nd Gates 500/230 kV transformer,
GATES 500/230 kV x-former Los Banos-Gates 500 kV # 1 P1 L-1 <95% <95% <95% 96.0% <95% <95% <95% <95% <95% <95% approved project
MossLandg-Ls Banos 500 kV P1 L-1 <95% <95% <95% 95.5% <95% <95% <95% <95% <95% <95%
Los Banos-Midway 500 kV and Los
Banos 500/230 KV P2 BRK <95% <95% <95% | 103.0% | <95% <95% <95% <95% <95% <95%
- - install 2-nd Gates 500/230 kV transformer,
GATES 500/230 kV x-former ;?tceys ;015 Eg;iﬁland Los Banos P2 BRK <95% <95% <95% | 96.3% <95% <95% <95% <95% <95% <95% 'an:pfoveg pro?e: / ranstormer
Gates-Midway and Diablo-Midway
S0 kv P2 BRK <95% <95% <95% <95% <95% <95% 96.9% <95% <95% <95%
Los Banos-Moss Landing 500 KV
a‘;‘; Lz:‘);amo:; 0872 ;ggkv P6 L-1/T-1 <95% <95% <95% | 110.4% | <95% <95% <95% <95% <95% <95%
Los Banos 500/230 kV and Mid
53; /;;c?;v . 1/ - oralr; laway P6 T-1/T-1 <95% <95% <95% | 106.0% | <95% <95% <95% <95% <95% <95%
Los Banos-Gates # 1 500 kV and L
05 Banos-ates anaros| pg L-1/T-1 <95% <95% <95% | 105.9% | <95% <95% <95% <95% <95% <95%
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2017-2018 I1SO Reliability Assessment - Study Results

Study Area:

PG&E Bulk

& California 1SO

Loading (%)

Cat 2027 2022 .
Overloaded Facility Worst Contingency Category 2 e'go'ry 2019 2022 2027 . 2022 2027 2027 2022 Spring Potential Mitigation Solutions
Description Summer | 2019 Light . . Summer
Summer Summer | Summer . . Spring Off- | Spring Off- . Summer Off-peak,
p Partial Spring Peak, High ]
eak Peak Peak Peak peak peak renew Peak shift max PV
Moss Landing-Los B d Tesla-
M::alig o:)niv 05 banos and festa P6 L-1/L-1 <95% <95% <95% | 105.8% | <95% <95% <95% <95% <95% <95%
Tesla 500/230 KV and Los B
582230 va and Los banos P6 T-1/T-1 <95% <95% <95% | 105.8% | <95% <95% <95% <95% <95% <95%
Los Banos-Tesla 500 kV and L
B:sno:r;gz / zegs OakV andtos P6 L-1/T-1 <95% <95% <95% | 104.9% | <95% <95% <95% <95% <95% <95%
Moss Landing 500,230 KV and L
Ba‘:]s; sgo}gio kV/ and tos P6 T-1/T-1 <95% <95% <95% | 104.2% | <95% <95% <95% <95% <95% <95%
Tracy 500/230 KV and Los B
racy 500/ and tos banos P6 T-1/T-1 <95% <95% <95% | 104.1% | <95% <95% <95% <95% <95% <95% |
500/230 kV install 2-nd Gates 500/230 kV transformer,
GATES 500/230 kV x-former Los Banos-Tracy 500 kV and Los approved project
e /230ka P6 L-1/T-1 <95% <95% <95% | 104.0% | <95% <95% <95% <95% <95% <959%  [*PP pro)
Los Banos-Gates # 3 500 kV and L
B:sno:r;gz ) zzgiv anaros| pg L-1/T-1 <95% <95% <95% | 103.9% | <95% <95% <95% <95% <95% <95%
Los Banos-Gates #1 and #3 500 kV P6 L-1/L-1 <95% <95% <95% 103.8% <95% <95% <95% <95% <95% <95%
Midway 500/230 # 11 (or 13) and #
) 2' (c":’rai;) / (or13)an P6 T-1/T-1 <95% <95% <95% | 101.0% | <95% <95% | 105.5% <95% <95% <95%
Moss Landing-Los B qL
Ba‘:]s; Z';t;r;g# 102052353” 0s P6 L-1/L-1 <95% <95% <95% 99.8% <95% <95% <95% <95% <95% <95%
Gates-Midway 500 kV and Mid
53023 olk\\;vzyn ” ori'; iaway P6 L-1/T-1 <95% <95% <95% <95% <95% <95% | 101.4% <95% <95% <95%
Gates-Mid d Gates-Diabl
530eksv idway and Gates-Liablo P6 L-1/L-1 <95% <95% <95% <95% <95% <95% | 109.8% <95% <95% <95%
Gates-Mid d Diablo-Mid
SSOeI:V iaway and Liablo-hMiaway P6 L-1/L-1 <95% <95% <95% <95% <95% <95% 97.1% <95% <95% <95%
Los Banos-Gates #1 and Los Banos- install 2-nd Gates 500/230 kV transformer,
GATES 500/230 kV x-former I\/Ioisdwaar:/OSS ; Oak\(js and tos banos p7 L-2 <95% <95% <95% | 106.1% | <95% <95% <95% <95% <95% <95% 'an:pfoveg pro?ei: / ranstormer
MIDWAY 500/230 kV x-f
/ xrormer P6 T-1/T-1 <95% <95% <95% <95% <95% 136.4% | 148.5% <95% <95% <95%
MIDWAY 500/230 kV x-former #11, 12 |#11&120r12&13 or 11&13 reduce generation at Midway 230 kV after first
orl3 contingency
MIDWAY 500/230 kV xformer #11,] T-1/T-1 <95% <95% <95% <95% <95% <95% | 109.1% <95% <95% <95%
12 or 13 and Gates 500/230 kV ’
230 kV LINES NORTHERN CALIFORNIA
Tbl Mtn-Vaca Dix 500 kV &
COTTONWD E-ROUND MTN 230kV #2 |Cottonwood-Round Mtn #1 or #3 P6 L-1/L-1 <95% 108.7% | 111.3% | 111.1% | <95% <95% <95% 99.1% 95.0% <95% | . o
230 KV limit COl import within nomogram or upgrade the
line
Tbl Mtn-Tesla and Tbl Mtn-Vaca Di
COTTONWD E-ROUND MTN 230kV #2 | kv” eslaan n-vacabixt py L-2 <95% 100.5% | 102.8% | 102.2% | <95% <95% <95% 109.6% 103.7% <95%
Tbl Mtn-Vaca Dix 500 kV and
COTTONWD E-ROUND MTN 230kV #3 |Cottonwood-Round Mtn # 1 or #2 P6 L-1/L-1 1105% | 121.0% | 124.1% | 123.6% | <95% <95% <95% 110.4% 105.5% <95% | . o
230 KV limit COl import within nomogram or upgrade the
line
Tbl Mtn-Tesla and Tbl Mtn-Vaca Di
COTTONWD E-ROUND MTN 230kV #3 | kv” eslaan n-vacabixt py L-2 99.7% | 110.7% | 113.2% | 1123% | <95% <95% <95% 120.7% 113.9% <95%
Tbl Mtn-Tesla 500 KV and Thl Mtn-
n-esia an n P6 L-1/L-1 117.0% <95% <95% <95% <95% <95% <95% <95% <95% <95%

TARIE MTAL_RIN NCN 22N L/

California ISO/MID/RT

Palermo 230 kV
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2017-2018 I1SO Reliability Assessment - Study Results

Study Area:

PG&E Bulk

& California 1SO

Loading (%)

WARNFRVII'T F-WII SON 230 kV

California ISO/MID/RT

500/230 kv

Cat 2027 2022 .
Overloaded Facility Worst Contingency Category 2 e'go'ry 2019 2022 2027 . 2022 2027 2027 2022 Spring Potential Mitigation Solutions
Description Summer | 2019 Light . . Summer
Summer Summer | Summer . . Spring Off- | Spring Off- . Summer Off-peak,
Partial Spring Peak, High ]
Peak Peak Peak peak peak Peak shift max PV
Peak renew
ﬂULL IVITINTINTOU  UOU 2 JU NV .
TbIMtn-Vaca Dix 500 kV and Table| o L-1/L-1 125.4% <95% <95% <95% <95% <95% <95% <95% <95% <959%  |Upgrade terminal equipment on this line. Modeled
Mtn-Palermo 230 kv upgraded starting from 2022
Tbl Mtn-Tesl d Thl Mtn-V Di
TABLE MTN-RIO 0SO 230 kV c00 kv” eslaan nvacabixi py L2 100.3% | <95% <95% <95% <95% <95% <95% <95% <95% <95%
Tesla-Metcalf 500 kV & M d ti t Contra Costa after first
LONE TREE-CAYETANO 230 kV esta-hetca 0ss P6 L-1/L-1 <95% <95% <95% | 101.6% | <95% <95% <95% <95% <95% <959  |roCuce generation at Lontra Losta atterhirs
Landing-Los Banos 500 kV contingency
Tesla-Metcalf 500 kV & M
L:;jingeL;: e o 500 kvoss P6 L-1/L-1 <95% <95% <95% | 98.6% <95% 106.5% | <95% 106.2% <95% <95%
LS ESTEROS - NWK DIST 230 kV
Tesla-Metcalf 500 kV & Metcalf-
Moss Landing 500 kV P6 L-1/L-1 <95% <95% <95% <95% <95% <95% <95% 100.6% 98.0% <95%
dispatch Metcalf generation after 1st contingency
Tesla-Metcalf 500 kV & Moss
Landing-Los Banos 500 kV P6 L-1/L-1 <95% <95% <95% 98.3% <95% 105.2% <95% 105.1% 98.3% <95%
NEWARK E - NWK DIST 230 kV
Tesla-Metcalf 500kV & Metcalf-
. = = (] ('] (] . (] (] . 0 (] . (] (] (]
Moss Landing 500KV P6 L-1/L-1 <95% <95% <95% 98.3% <95% 105.2% <95% 100.0% <95% <95%
Malin-Round Mtn #2 500 kV &
Round Mtn-Table Mtn #2 500 kV P6 L-1/L-1 104.8% <95% <95% <95% <95% <95% <95% <95% <95% <95%
Olinda-T 500kV &T -Tesl
: 0'3 k"\"/ racy racy-tesia P6 L-1/L-1 95.3% <95% <95% <95% <95% <95% <95% <95% <95% <95%
reduce Colusa generation after first contingency, if
DELEVAN-CORTINA 230 kV Table Mtn-V Dix 500 kV &
Daeleian Caczcgix('; 20 KV P6 L-1/L-1 113.7% | 105.8% | 102.8% | 110.4% | <95% <95% <95% <95% <95% <95%  |overload
Table Mtn-Tesla 500 kV & Del -
able Mtn-lesia elevan P6 L-1/L-1 105.2% <95% <95% | 101.8% | <95% <95% <95% <95% <95% <95%
Vaca-Dixon 230 kV
Olinda-Tracy 500 kV & Delevan-
. .0/ ) < () I/ < (0] < (0] < () < (0] < () < 0
Vaca-Dixon 230 kV P6 L-1/L-1 109.8% 102.1% 95% 104.9% 95% 95% 95% 95% 95% 95%
Tbl Mtn-Tesl d Tbl Mtn-V Di
n-iesiaan nvacabixi py L2 103.8% | 98.1% <95% | 103.6% | <95% <95% <95% <95% <95% <95% _ _
DELEVAN-CORTINA 230 kV 500 kv Depends on Colusa generation, reduce generation
Round Mtn-Table Mtn # 1 and # 2 0 0 o o 0 0 . 0 . . or re-rate the line
500 kV P7 L-2 <95% <95% <95% 97.5% <95% <95% <95% <95% <95% <95%
Los Banos-Moss Landing and Los
BELLOTA-WARNERVILLE 230 kV P6 L-1/L-1 <95% <95% <95% <95% <95% 100.1% <95% <95% <95% <95% . . . .
Banos-Tesla 500 kV Insert series reactor on Warnerville-Wilson if
Los B -T dlosB - overload
BELLOTA-WARNERVILLE 230 kV T:;aa;;%skvracy and tos Banos P7 L-2 <95% <95% <95% <95% <95% 114.8% | <95% <95% <95% <95%
WARNERVILLE-WILSON 230 kV Tesla-Metcalf 500 kV P1 L-1 <95% <95% <95% 95.4% <95% <95% <95% <95% <95% <95% insert series reactor if overload
Los B 500/230 kV and Gat
5‘;; p ;;g iv / andfates P6 T-1/T-1 <95% <95% <95% | 131.8% | <95% <95% <95% <95% <95% <95%
Gates 500/230 kV and Mid #
1; lezs . 12 o0 /Z:Cr;kv away P6 T-1/7-1 <95% <95% <95% | 121.2% | <95% <95% <95% <95% <95% <95%
Gates-Diablo 500 kV and Gates
P6 L-1/T-1 <95% <95% <95% 118.5% <95% <95% <95% <95% <95% <95%

incert series reactor if overload
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2017-2018 I1SO Reliability Assessment - Study Results

Study Area:

PG&E Bulk

& California 1SO

Loading (%)

Cat 2027 2022 .
Overloaded Facility Worst Contingency Category 2 e'go'ry 2019 2022 2027 . 2022 2027 2027 2022 Spring Potential Mitigation Solutions
Description Summer | 2019 Light . . Summer
Summer Summer | Summer . . Spring Off- | Spring Off- . Summer Off-peak,
Partial Spring Peak, High ]
Peak Peak Peak peak peak Peak shift max PV
Peak renew
R -
Los B -Gates #3 500 kV and
G‘;S‘te:;]g; ) 2: oeljv an P6 L-1/7-1 <95% <95% <95% | 1183% | <95% <95% <95% <95% <95% <95%
Los B -Gates #1 500 kV and
0s Banos-aates an P6 L-1/T-1 <95% <95% <95% | 117.1% | <95% <95% <95% <95% <95% <95%
Gates 500/230 kV
Gates-Midway 500 kV and Gates
= - ('] ('] (] . 0 0 ('] (] 0 (] (]
500/230 kV P6 L-1/T-1 <95% <95% <95% 116.4% <95% <95% <95% <95% <95% <95%
PDCI Bl-pole P7 Bi-pole DC <95% <95% <95% 106.1% N/A N/A N/A <95% <95% N/A
WARNERVILLE-WILSON 230 kV o5 B = JlosB Insert series reactor
os Banos-Tracy and Los Banos-
Tesla 500 KV ¥ P7 L-2 <95% <95% <95% <95% <95% 100.1% 111.8% <95% <95% <95%
230 kV LINES CENTRAL CALIFORNIA
EIGHT MILE-LODI 230 kV normal conditions PO normal <95% <95% <95% <95% 104.4% <95% <95% <95% <95% <95%
EIGHT MILE-LODI 230 kV Table Mtn 500/230 kV P1 T-1 <95% <95% <95% <95% 99.4% <95% <95% <95% <95% <95%  |reconductoring in December 2019, reduce Lodi
generation under norm
Table Mtn-Vaca Di Tesla) 500
EIGHT MILE-LODI 230 kV avie Vin ac-a " (.or esla) P6 L-1/L-1 <95% <95% <95% <95% 105.3% <95% <95% <95% <95% <95%
kV and Gold Hill-8 Mile 230 kV
Reduce Path 15 flow under normal conditions.
Reduce generation from the project connected to
LOS BANOS - QUINTO_SS 230 kv normal conditions PO normal <95% <95% <95% <95% <95% 105.1% 101.5% <95% <95% <95% uceg I P ,J . .
the Panoche-Los Banos 230 kV line. Or consider line
upgrade
Los Banos-Tesla 500 kV P1 L-1 <95% <95% <95% <95% <95% 128.4% 119.9% <95% <95% <95%
Los Banos-Tracy 500 kV P1 L-1 <95% <95% <95% <95% <95% 122.9% 115.5% <95% <95% <95%
Reduce Path 15 flow under normal conditions.
LOS BANOS - QUINTO SS 230 kV Moss Landing -Los Banos 500 kV P1 L-1 <95% <95% <95% <95% <95% 110.6% 104.4% <95% <95% <95% Reduce generation from the project connected to
- Moss Landing -Metcalf 500 kV p1 L1 <95% <95% <95% <95% <95% | 105.9% | 101.3% <95% <95% <95% thi Paf}oi:r"ms |Ba2|05 230 kVline, use short-term
rating if still overloa
Los Banos-Gates # 1 500 kV P1 L-1 <95% <95% <95% <95% <95% 97.1% <95% <95% <95% <95%
Gates 500/230 kV P1 L-1 <95% <95% <95% <95% <95% 96.3% 96.5% <95% <95% <95%
Tesla-Los Banos and Los Banos-
Gates #3 500 KV P2 BRK <95% <95% <95% <95% <95% 130.8% 121.9% <95% <95% <95%
Tesla-Los B d Tesla-Vaca Di
53;1\/05 anosandfesia-vacaix| py BRK <95% <95% <95% <95% <95% 129.4% | 120.6% <95% <95% <95%
Reduce Path 15 flow under normal conditions.
Tracy-Los Banos and Los Banos- Reduce generation from the project connected to
LOS BANOS - QUINTO SS 230 kV P2 BRK <95% <95% <95% <95% <95% 128.1% 119.4% <95% <95% <95% g
Q - Gates #1 500 kV the Panoche-Los Banos 230 kV line, use short-term
Moss Landing-Los B 500 kV rating if still overload
055 -anding--os Banos P2 BRK <95% <95% <95% <95% <95% 111.8% | 105.9% <95% <95% <95%

California ISO/MID/RT

and Moss Landing 500/230 kV
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2017-2018 I1SO Reliability Assessment - Study Results

Study Area:

PG&E Bulk

& California 1SO

Loading (%)

Cat 2027 2022 .
Overloaded Facility Worst Contingency Category a e'go'ry 2019 2022 2027 ) 2022 2027 2027 2022 Spring Potential Mitigation Solutions
Description Summer | 2019 Light . . Summer
Summer Summer | Summer . . Spring Off- | Spring Off- . Summer Off-peak,
Partial Spring Peak, High ]
Peak Peak Peak peak peak Peak shift max PV
Peak renew
Los Banos-Midway 500 kV and Los
(] ('] (] 0 ('] . (] . (] 0 0 (]
Banos 500/230 KV P2 BRK <95% <95% <95% <95% <95% 97.2% 105.7% <95% <95% <95%
M Langing-Los B 500 kV &
Te‘:: Lzrs]ilzrgmso; . ;Ir:\c/)s P6 L-1/L-1 <95% <95% <95% <95% <95% | 174.4% | 156.8% <95% <95% 96.8%
Moss Landing-Los Banos 500 kV &
Tracy-Los Banos 500 kV P6 L-1/L-1 <95% <95% <95% <95% <95% 161.4% 147.9% <95% <95% <95%
Tesla-Los B 500 kV & Metcalf-
Mo Lo diir;";oo o P6 L-1/1-1 <95% <95% | <95% | <95% <95% | 155.9% | 146.6% | <95% <95% <95%
T -Tesl d Tesla-Los B
52)2CZV esiaand fesia-tos Banos P6 L-1/L-1 <95% <95% <95% <95% <95% | 134.0% | 124.3% <95% <95% <95%
Tesla-Los Banos and Los Banos-
Gates # 1 500 kV P6 L-1/L-1 <95% <95% <95% <95% <95% 133.0% 123.6% <95% <95% <95%
Tesla-Los B dlosB -
l\;;jva$55 ;;E\S}a” os Banos P6 L-1/L-1 <95% <95% <95% <95% <95% | 132.1% | 122.1% <95% <95% <95%
Tracy-Tesla and Tracy-Los Banos
500 kV P6 L-1/L-1 <95% <95% <95% <95% <95% 129.8% 122.1% <95% <95% <95%
Tesla-Los B d Tesla-V Di
53;1\/05 anosand fesla-vaca X1 pg L-1/L-1 <95% <95% <95% <95% <95% | 129.4% | 120.6% <95% <95% <95%
Tesla-Los Banos and Table Mtn-
= = (] (] (] (] (] . (] . ('] ('] (] (]
Tesla 500 KV P6 L-1/L-1 <95% <95% <95% <95% <95% 129.1% 120.3% <95% <95% <95%
Tesla-Metcalf and Tesla-Los B
53;1\/ etealtand fesia-tos Banos P6 L-1/L-1 <95% <95% <95% <95% <95% | 127.4% | 121.6% <95% <95% <95%
Los Banos-Midway and Los Banos-
= = (] (] (] (] (] . (] . ('] (] ('] (o]
Tracy 500 kv P6 L-1/L-1 <95% <95% <95% <95% <95% 126.5% 117.9% <95% <95% <95%
Tracy-Los Banos and Los Banos-
Gates #3 500 kV P6 L-1/L-1 <95% <95% <95% <95% <95% 125.3% 117.5% <95% <95% <95%
Moss Landing-Los Banos and Los
Banos-Gates # 1 500 kV P6 L-1/L-1 <95% <95% <95% <95% <95% 115.4% 108.1% <95% <95% <95%
k:;i?anno;xlfgasnoi kS\(l)(?kV P6 L-1/L-1 <95% <95% <95% | <95% <95% | 113.7% | 106.7% <95% <95% <95%  |Reduce Path 15 flow under normal conditions.
B Reduce generation from the project connected to
LOS BANOS - QUINTO_SS 230 kV
Q - Moss Landing-Los Banos & Los the Panoche-Los Banos 230 kV line, use short-term
Banos.Gates #3 500 KV P6 L-1/L-1 <95% <95% <95% <95% <95% 112.8% | 106.2% <95% <95% <95% |rating if still overload
Metcalf-Moss Landing 500 kV and
MstaLan d?:; 5;2 /'2”3g0 " an P6 L-1/T-1 <95% <95% <95% <95% <95% | 111.6% | 105.7% <95% <95% <95%
Moss Landing-Metcalf and M
La‘;:n;rlo':gan;?o oaknv 088 P6 L-1/L-1 <95% <95% <95% <95% <95% | 110.5% | 105.5% <95% <95% <95%
M Landing-Los B dM
058 Landing—0s Banos and iVoss P6 L-1/T-1 <95% <95% <95% <95% <95% 110.5% | 105.9% <95% <95% <95%

California ISO/MID/RT

Landing 500/230 kV

August 15, 2017
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2017-2018 I1SO Reliability Assessment - Study Results

Study Area:

PG&E Bulk

& California 1SO

Loading (%)

Cat 2027 2022 .
Overloaded Facility Worst Contingency Category 2 e'go'ry 2019 2022 2027 . 2022 2027 2027 2022 Spring Potential Mitigation Solutions
Description Summer | 2019 Light . . Summer
Summer Summer | Summer . . Spring Off- | Spring Off- . Summer Off-peak,
Partial Spring Peak, High ]
Peak Peak Peak Peak peak peak renew Peak shift max PV
Los Banos-Gates # 1 and # 3 230 kV P6 L-1/L-1 <95% <95% <95% <95% <95% 103.4% 101.1% <95% <95% <95%
Gates 500/230 kV and Los B
53 0;; s k(/ and tos Banos P6 T-1/T-1 <95% <95% <95% | <95% <95% | 101.6% | 121.4% <95% <95% <95%
Los Banos-Gates #1 500 kV and Los
Banos 500/230 KV P6 L-1/T-1 <95% <95% <95% <95% <95% 101.3% 109.2% <95% <95% <95%
Los B -Gates # 3 and Los B -
05 Banosuates # 3 and tos Banost - pg L-1/L-1 <95% <95% <95% | <95% <95% | 100.5% | 95.6% <95% <95% <95%
Midway 500 kV
Gates 500/230 kV and Midway
- - (] () (o] (o] (] . (o] . () (] (o] (o]
500/230 KV P6 T-1/T-1 <95% <95% <95% <95% <95% 98.4% 99.1% <95% <95% <95%
Los B -Mid 500 kV and L
05 Banos-wiiaway andtos P6 L-1/T-1 <95% <95% <95% | <95% <95% 96.5% | 105.7% <95% <95% <95%
Banos 500/230 kV
Los Banos-Gates #3 500 kV and Los
Banos 500/230 KV P6 L-1/T-1 <95% <95% <95% <95% <95% <95% 100.8% <95% <95% <95%
M Landing-Los B 500 kV &
; 3%S;V"’|‘irr']e'"g 05 Banos P6 L-1/L-1 <95% <95% <95% | <95% <95% | 123.0% | 116.2% <95% <95% <95%
Tesla-Los B 500 kV & a 230 kV
“sza 0s Banos @ P6 L-1/L-1 <95% <95% <95% | <95% <95% | 136.4% | 128.1% <95% <95% <95%
T -Los B 500 kV & a 230 kV
“;aecy 0s Banos @ P6 L-1/L-1 <95% <95% <95% | <95% <95% | 131.2% | 124.2% <95% <95% <95%
Reduce Path 15 flow under normal conditions,
Los Banos-Tesla & Los Banos-Tracy reduce generation from the project connected to
LOS BANOS - QUINTO_SS 230 kV P7 L-2 <95% <95% <95% <95% <95% 207.6% 183.3% <95% <95% 121.7%
Q - 500 kV with RAS off peak ’ ’ ° ° ’ ’ ° ° ° ° |the Panoche-Los Banos 230 kV line, use short-term
rating if still overload
M Landing-Los B & Tesla-
055 Landing-os Banos & 1esia P6 L-1/L-1 <95% <95% <95% | <95% <95% | 108.0% | 97.9% <95% <95% <95%
Los Banos 500kV
WESTLEY - QUINTO_SS 230 kV Reduce Path 15 flow under normal conditions.
M Landing-Los B 500 kV & i i i
055 Landing-tos Banos P6 L-1/L-1 <95% <95% <95% <95% <95% 100.6% | <95% <95% <95% <959  |Reduce generation from thje project conneted to
Tracy-Los Banos 500 kV Panoche-Los Banos 230 kV
Los B -T dLlosB -
WESTLEY-QUINTO_SS 230 kV Tzzlaa;(')%skv"xi‘;; ;ASTﬁ sg:; P7 L-2 <95% <95% <95% <95% <95% 126.9% | 112.9% <95% <95% <95%
congestion management if overload: reduce output
MOSSLANDING-LAS AGUILAS 230 kV normal conditions PO normal <95% <95% <95% <95% <95% 114.7% 116.8% <95% <95% <95% of the project connected to Las Aguilas, increase
generation from Moss Landing
Moss Landing -Los Banos 500 kV P1 L-1 <95% <95% <95% <95% <95% 151.3% 146.7% <95% <95% <95%
Moss Landing 500/230 kV x-former P1 T-1 <95% <95% <95% <95% <95% 121.4% 117.2% <95% <95% <95%
Los Banos-Gates 500 kV # 1 P1 L-1 <95% <95% <95% <95% <95% 120.7% 119.9% <95% <95% <95%
Los Banos-Tesla 500 kV P1 L-1 <95% <95% <95% <95% <95% 118.3% 118.2% <95% <95% <95%
Gates 500/230 kV P1 T-1 <95% <95% <95% <95% <95% 118.0% 127.9% <95% <95% <95%
Los Banos-Midway 500 kV P1 L-1 <95% <95% <95% <95% <95% 117.0% 117.2% <95% <95% <95%

California ISO/MID/RT

August 15, 2017
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2017-2018 I1SO Reliability Assessment - Study Results

Study Area:

PG&E Bulk

& California 1SO

Loading (%)

Cat 2027 2022 .
Overloaded Facility Worst Contingency Category 2 e'go'ry 2019 2022 2027 . 2022 2027 2027 2022 Spring Potential Mitigation Solutions
Description Summer | 2019 Light . . Summer
Summer Summer | Summer . . Spring Off- | Spring Off- . Summer Off-peak,
Partial Spring Peak, High ]
Peak Peak Peak peak peak Peak shift max PV
Peak renew
Los Banos-Tracy 500 kV P1 L1 <95% <95% <95% <95% <95% | 1153% | 115.8% <95% <95% <95% |reduce output of the project connected to Las
MOSSLANDING-LAS AGUILAS 230 kV Aguilas, increase generation from Moss Landing.
Metcalf-Tesla 500 kV P1 L-1 <95% <95% <95% <95% <95% 114.7% 114.9% <95% <95% <95% Use short-term rating
Los Banos-Gates 500 kV # 3 P1 L-1 <95% <95% <95% <95% <95% 111.7% 112.7% <95% <95% <95%
Table Mtn 500/230 kV P1 T-1 <95% <95% <95% <95% <95% 109.4% 111.7% <95% <95% <95%
Midway 500/230 kV # 11,12 or 13 P1 T-1 <95% <95% <95% <95% <95% 108.1% 110.2% <95% <95% <95%
Tracy-Tesla 500 kV P1 L-1 <95% <95% <95% <95% <95% 108.0% 109.6% <95% <95% <95%
Metcalf 500/230 kV P1 T-1 <95% <95% <95% <95% <95% 107.5% 109.3% <95% <95% <95%
Los Banos 500/230 kV transformer P1 T-1 <95% <95% <95% <95% <95% 104.1% 111.1% <95% <95% <95%
M Landing-Los B 500 kV &
Mzzz L:: d::g 58; /233”00;\/ P2 BRK <95% <95% <95% | <95% <95% | 145.3% | 138.1% <95% <95% <95%
Tracy-Los Banos and Los Banos-
Gates #1 500 kV P2 BRK <95% <95% <95% <95% <95% 129.4% 127.0% <95% <95% <95%
Tesla-Los Banos and Los Banos- reduce output of the project connected to Las
MOSSLANDING-LAS AGUILAS 230 kV Gates #3 500 kv P2 BRK <95% <95% |<95% <95% <95% 123.6% 122.5% <95% <95% <95% Aguilas, increase generation from Moss Landing.
Use short-term rating

Round Mtn-Table Mtn # 2 500 kV
and Table Mtn 500/230 KV P2 BRK <95% <95% <95% <95% <95% 118.0% 111.7% <95% <95% <95%
Los B -Mid 500 kV and L
B:io:r:())?) / 2'3 O“I’("’\';’ andtos P2 BRK <95% <95%  |<95% <95% <95% | 117.6% | 122.5% <95% <95% <95%
Mosslanding-Los B 500 kV &
Te‘:: ",’\‘/l"et':i . _:; X If\';os P6 L-1/L-1 <95% <95%  |<95% <95% <95% | 216.6% | 202.0% | 131.5% <95% <95%
Tesla-Los B & Mosslanding-L
Bz;zs ;’SOIR;’OS 0sSIaNdINE=Los | pg L-1/L-1 <95% <95%  |<95% <95% <95% | 194.2% | 182.8% <95% <95% <95%
T -Los B & Mosslanding-
L:Cgan‘z)ss SZT)OEV ossianding P6 L-1/L-1 <95% <95%  |<95% <95% <95% | 182.1% | 172.9% <95% <95% <95%
M Landing-Los B & L
Ba‘:]s; Z';t;r;g# 105003;\?5 s P6 L-1/L-1 <95% <95%  |<95% <95% <95% | 163.4% | 156.2% <95% <95% <95%
Los B -Mid 500 kV &
I\/IonsIaannodsingch\;vsa;anos 00 1 P6 L-1/L-1 <95% <95% <95% | <95% <95% | 160.1% | 153.8% <95% <95% <95%
M Landing-Los B dL
Ba‘:]s; Z';t;r;g# 30205235 andtos P6 L-1/L-1 <95% <95% <95% | <95% <95% | 156.0% | 150.5% <95% <95% <95%
M Landing 500/230 kV x-f
o (;ZZtcaan :\r/‘li o ; ding 53 ) T(:/mer P6 T-1/L-1 <95% <95% <95% | <95% <95% | 1452% | 137.9% <95% <95% <95%
Los Banos-Gates # 1 and # 3 500 kV P6 L-1/L-1 <95% <95% <95% <95% <95% 143.0% 138.9% <95% <95% <95%

California ISO/MID/RT
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2017-2018 I1SO Reliability Assessment - Study Results

Study Area:

PG&E Bulk

& California 1SO

Loading (%)

Cat 2027 2022 .
Overloaded Facility Worst Contingency Category 2 e'go'ry 2019 2022 2027 . 2022 2027 2027 2022 Spring Potential Mitigation Solutions
Description Summer | 2019 Light . . Summer
Summer Summer | Summer . . Spring Off- | Spring Off- . Summer Off-peak,
Partial Spring Peak, High ]
Peak Peak Peak peak peak Peak shift max PV
Peak renew
Tesla-Los Banos and Los Banos-
Gates #1 500 kV P6 L-1/L-1 <95% <95% <95% <95% <95% 131.9% 129.2% <95% <95% <95%
Tesla-Los B d Los B -
I\/Tisd:vassscf(;]s\slan 05 Banos P6 L-1/L-1 <95% <95% <95% <95% <95% | 129.0% | 126.8% <95% <95% <95%
Los Banos-Gates # 3 and Los Banos-
Midway 500 kv P6 L-1/L-1 <95% <95% <95% <95% <95% 128.6% 126.3% <95% <95% <95%
Los B -Mid dLosB -
T‘::Cya:g; kVI way and tos Banos P6 L-1/L-1 <95% <95% <95% <95% <95% | 126.0% | 124.4% <95% <95% <95%
Moss Landing 500/230 kV and
Metcalf 500/230 kV P6 T-1/T-1 <95% <95% <95% <95% <95% 125.5% 120.8% <95% <95% <95%
Los B -Gates # 1 500 kV 500 kV
a‘;‘; ;ar'tzz 580‘;; 2oy P6 L-1/7-1 <95% <95% <95% <95% <95% | 124.9% | 133.0% <95% <95% <95%
Gates-Midway 500 kV and Gates
= - (] (] (] (] (] . (] . ('] (] ('] (']

500/230 KV P6 L-1/T-1 <95% <95% <95% <95% <95% 124.8% 135.0% <95% <95% <95%
T -Tesl d Tesla-Los B
52)2CZV esla and fesia-Los Banos P6 L-1/L-1 <95% <95% <95% <95% <95% | 124.6% | 123.3% <95% <95% <95%
Gates 500/230 kV and Midway
500/230 KV P6 T-1/T-1 <95% <95% <95% <95% <95% 123.1% 134.0% <95% <95% <95%
Los B -Gates # 1 500 kV and L
B:io:r:())?) ) zzglfv andros) pg L-1/7-1 <95% <95% <95% <95% <95% | 122.4% | 126.1% <95% <95% <95%
Los Banos-Gates # 3 500 kV 500 kV
and Gates 500/230 kv P6 L-1/T-1 <95% <95% <95% <95% <95% 120.7% 130.0% <95% <95% <95%
T (o< B I Los B reduce output of the project connected to Las

MOSSLANDING-LAS AGUILAS 230 kV G?tit-#zssoznf\j and tos Banos- P6 L-1/L-1 <95% <95% <95% <95% <95% 120.6% | 120.1% <95% <95% <95%  |Aguilas, increase generation from Moss Landing.

Use short-term rating

Gates 500/230 kV and Los Banos
500/230 KV P6 T-1/T-1 <95% <95% <95% <95% <95% 119.2% 139.4% <95% <95% <95%
M Landing 500/230 kV and L
Ba‘:]sss sgo/';i . kV/ and os P6 T-1/7-1 <95% <95% <95% <95% <95% | 119.1% | 118.8% <95% <95% <95%
Los B -Mid #1 500 kV &
I\/Ioisdwaar:/OSS ) 0/| Z;N;ZV 411 19 on 13 P6 L-1/7-1 <95% <95% <95% <95% <95% | 1183% | 118.7% <95% <95% <95%
Los B -Mid 500 kV & L
B:io:r:())?) / 2'3 O“I’("’\';’ o8 P6 L-1/7-1 <95% <95% <95% <95% <95% | 117.6% | 122.5% <95% <95% <95%
Tesla-Vaca Dix and Tesla-Metcalf
500 kV P6 L-1/L-1 <95% <95% <95% <95% <95% 115.7% 115.7% <95% <95% <95%
T -Tesl d Tesla-Metcalf 500
k\r/acy eslaand fesla-ietca P6 L-1/L-1 <95% <95% <95% <95% <95% | 115.1% | 115.3% <95% <95% <95%
Two Midway 500/230 kV x-formers P6 T-1/T-1 <95% <95% <95% <95% <95% 111.9% 114.5% <95% <95% <95%
Table Mtn 500/230 kV and Round
Mtn 500/230 kV, or two Metcalf P6 T-1/T-1 <95% <95% <95% <95% <95% 110.1% 112.3% <95% <95% <95%
500/230 kV
t Metcalf 500/230 kV
t‘r’:cr’lsfoi:;s / P6 T-1/7-1 <95% <95% <95% <95% <95% | 109.8% | 111.2% <95% <95% <95%

California ISO/MID/RT
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2017-2018 I1SO Reliability Assessment - Study Results

Study Area:

PG&E Bulk

& California 1SO

Loading (%)

Cat 2027 2022 .
Overloaded Facility Worst Contingency Category b a e'gc;ry 2019 2022 2027 summer | 2019 Light 2022 2027 Summer 2027 2022 Spring Potential Mitigation Solutions
escription Summer Summer | Summer . . Spring Off- | Spring Off- . Summer Off-peak,
Partial Spring Peak, High ]
Peak Peak Peak peak peak Peak shift max PV
Peak renew
Table Mtn 500/230 kV and Tesla or
Vaca Dix 500/230 kV P6 T-1/T-1 <95% <95% <95% <95% <95% 109.4% 111.7% <95% <95% <95%
Los Banos 500/230 and Midway
500/230 # 11,12 or 13 P6 T-1/T-1 <95% <95% <95% <95% <95% 106.2% 113.5% <95% <95% <95%
Mid 500/230 kV and M
La'm;"i':; Cob/u AN ak?/ 058 P6 T-1/L-1 <95% <95% <95% <95% <95% | 115.8% | 119.2% <95% <95% <95%
Tesla - Los Banos 500 kV & Moss
Landing-Coburn 230 kV P6 L-1/L-1 <95% <95% <95% <95% <95% 139.7% 139.2% <95% <95% <95%
Tesla -Metcalf 500 kV & M
L:Z;ﬂg Ceo‘:;m 730 kv 058 P6 L-1/L-1 <95% <95% <95% <95% <95% | 136.4% | 137.6% <95% <95% <95%
Mosslanding-Cob 230 kV & 500
kvolsirs]:rf‘ro'rr;gmcs’ B‘;r:os P6 L-1/L-1 <95% <95% <95% <95% <95% | 1382% | 137.9% <95% <95% <95%
Moss Landing-Los Banos 500 kV &
Moss Landing-Coburn 230 kv P6 L-1/L-1 <95% <95% <95% <95% <95% 179.9% 174.7% <95% <95% <95%
Moss Landing-Los Banos 500 kV &
Westley-Quinto 230 kv P6 L-1/L-1 <95% <95% <95% <95% <95% 173.5% 167.2% <95% <95% <95%
M Landing-Los B 500 kV &
Ot‘;‘: 2‘;‘) I'(r\‘/g”n‘zz anos P6 L-1/L-1 <95% <95% <95% <95% <95% | 170.4% | 164.4% <95% <95% <95%
ther 500 kV li & Westley-
guiiio 130 kv'"es estiey P6 L-1/L-1 <95% <95% <95% <95% <95% | 136.1% | 128.4% <95% <95% <95%
Los B -Gates #1 and Los B -
os Panos-hates .2 and Los Banos p7 L2 <95% <95% <95% <95% <95% | 1207% | 118.1% <95% <95% <95% ,
Midway 500 kV reduce output of the project connected to Las
MOSSLANDING-LAS AGUILAS 230 kV Aguilas, increase generation from Moss Landing.
Los B -T d Los B - = i i
TZZ Iaasr:)cz)sk\/r?;}/Ra/-\ns ) f?sp:a"kos p7 L-2 <95% <95% <95% <95% <95% | 132.4% | 128.9% <95% <95% <959,  |Use short-term rating or trip 3rd Helms pump
Metcalf-Tesla & Mosslandg-L
B;;: o gks\f osslandg-tos P6 L-1/L-1 <95% <95% <95% <95% <95% | 107.5% | 101.5% <95% <95% <95%
MOSS LANDING-COBURN 230 kV CDcl)sr]p;?:;znh(/:Ijss Landing generation after first
M Landing - Las Aguilas 230 kV
o ﬁzs:‘lzngig LZSS Bi:'oa:S o v P6 L-1/L-1 <95% <95% <95% <95% <95% | 108.7% | 106.6% <95% <95% <95%
Tesla-Metcalf 500 kV & M Dispatch M Landi ti fter first
LAS AGUILASS-PANOCHE 230KV #1 or #2 | oo erea 058 P6 L-1/L-1 <95% <95% <95% <95% <95% 103.9% | <95% <95% <95% <959 | -Patch VIoss Landing generation atterfirs
Landing-Los Banos 500 kV contingency
PANOCHE-DOS AMIGOS 230 kV Gates 500/230 kV transformer P1 T-1 <95% <95% <95% <95% <95% <95% 96.6% <95% <95% <95% istall 2-nd Gates transformer
Los Banos-Gates # 1 and # 3 500 kV P6 L-1/L-1 <95% <95% <95% <95% <95% 109.9% 109.2% <95% <95% <95%
Gates-Midway 500 kV and Gates P6 L-1/T-1 95% 95% 95% 95% 95% 95% | 105.5% 95% 95% 95%
PANOCHE-DOS AMIGOS 230 kV 500/230 kV -1/T- <957 <957 <957 <957 <957 <957 270 <957 <957 <957 Ezlnlini\r/:/g(;p:srational Procedure for Path 15 after first
G -
ates 500/230 kv and Midway P6 T-1/T-1 <95% <95% <95% <95% <95% <95% | 104.4% <95% <95% <95% Y

California ISO/MID/RT

500/230 kV

August 15, 2017
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2017-2018 I1SO Reliability Assessment - Study Results

Study Area:

PG&E Bulk

& California 1SO

Loading (%)

Cat 2027 2022 .
Overloaded Facility Worst Contingency Category 2 e'go'ry 2019 2022 2027 . 2022 2027 2027 2022 Spring Potential Mitigation Solutions
Description Summer | 2019 Light . . Summer
Summer Summer | Summer . . Spring Off- | Spring Off- . Summer Off-peak,
Partial Spring Peak, High ]
Peak Peak Peak peak peak Peak shift max PV
Peak renew
Los B -Gates # 1 500 kV and
G(;ste:;]g; ) 2: oeljv an P6 L-1/T-1 <95% <95% <95% | <95% <95% <95% | 102.6% <95% <95% <95%
Los Banos-Gates #1 and #3 500 kV P6 L-1/L-1 <95% <95% <95% <95% <95% 130.4% 101.0% <95% <95% <95%
Los Banos-Gates # 3 and Los Banos Reduce Path 15 flow under normal conditions,
PANOCHE-GATES #1 and 2 230 kV . P6 L-1/L-1 <95% <95% <95% <95% <95% 101.6% <95% <95% <95% <95% follow Operational Procedure after first
Midway 500 kV
y contingency
Moss Landing-Los Banos and Los
P6 L-1/L-1 <95% <95% <95% <95% <95% 99.0% <95% <95% <95% <95%
Banos-Gates # 1 500 kV / ° ° ° ° ° ° ° ° ’ °
Los B -Gates #1 and Los B -
PANOCHE GATES#1and #2230kV | o> Conoseates#iandtos Banos P7 L-2 <95% <95% <95% <95% <95% 99.9% <95% <95% <95% <95%  |Reduce Path 15 flow under normal conditions
Midway 500 kV
Gates-Midway 500 kV & Morro Bay-
P6 L-1/L-1 <95% <95% <95% <95% <95% 112.0% 100.3% <95% <95% <95%
Solar SS 230 kV # 2 or # 1 / ° ° ° ° ° ° ° ° ° °
Midway 500/230 kV x-former #
11,12 or 13 & Morro Bay-Solar SS P6 L-1/L-1 <95% <95% <95% <95% <95% 107.1% <95% <95% <95% <95%
MORROBAY- SOLARSS 230 kV # 1 or # 2 230 kV #2 or #1 :ce)::icnegii:sration from Topaz Solar after first
Gates-Diablo 500 kV & Morro Bay-
P6 L-1/L-1 <95% <95% <95% <95% <95% 101.0% <95% <95% <95% <95%
Solar SS 230 kV # 2 or # 1 / ° ° ° ° ° ° ° ° ° °
;:‘/ ii?::s'\s/' f;’;’)agv‘rfg ';\:s‘lMo"o P6 L-1/L-1 <95% <95% <95% | <95% <95% | 106.8% | <95% <95% <95% <95%
Gates-Midway and Gates-Diablo reduce generation from renewable project
GATES -CALFLATSSS 230 kV P6 L-1/L-1 <95% <95% <95% <95% <95% 98.7% <95% <95% <95% <95% .
500 kv connected to Estrella-Gates 230 kV line
Gates-Mid d Gates-Diabl Short-t ti d. Red Path 15
GATES-MIDWAY 230 kV ates-Midway and Bates-biablo P6 L-1/L-1 <95% <95% <95% | <95% <95% | 107.0% | <9o5% <95% <95% <95% Ort-term emergency ratng used. reduce
500 kV flow under normal conditions
115 kV LINES
R d Mtn-Table Mtn #1 & 2 500
DRUM-BRUNSW-RIO 0SO 115 kV k\‘;“n n-table M p7 L-2 104.9% | 1003% | <95% | 101.4% | <95% <95% <95% 111.8% 102.6% <95%  |reduce Drum generation
Tbl Mtn-Tesla 500 kV and Thl Mtn-
> - iesia an n P6 L-1/L-1 107.4% | <95% | <95% | <95% <95% <95% <95% <95% <95% <95% o -
PEASE-E.MRSVLE-OLIVH 115 KV Rio Oso 230 kV South of Palermo Project. Prior to the project:
' Tbl Mtn-Vaca Dix 500 kV and Tabl limit COl i t withi
e Ri'; 03;323'(’)‘ o and fable)  pg L-1/L-1 113.9% | <95% <95% | <95% <95% <95% <95% <95% <95% <9596 |- IMPOFTWIERIN nomogram
Tbl Mtn-Tesla 500 kV and Colgate-
i 052 Be; iv and tolgate P6 L-1/L-1 109.9% | <95% <95% | <95% <95% <95% <95% <95% <95% <95%
RIO OSO-GREENLEAF TAP 115 kV
Tbl Mtn-V Dix 500 kV and i i ject:
n-vaca Bix an P6 L-1/L-1 113.9% | <95% <95% <95% <95% <95% <95% <95% <95% <g59,  |South of Palermo Project. Prior to the project:
Colgate-Rio Oso 230 kV limit COIl import within nomogram
Tbl Mtn-Tesla & Tbhl Mtn-V Di
RIO OSO-GREENLEAF TAP 115 kV n-iesia n-vaca Bix P7 L2 98.3% <95% <95% | <95% <95% <95% <95% <95% <95% <95%

California ISO/MID/RT

500 kv

August 15, 2017
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2017-2018 I1SO Reliability Assessment - Study Results

Study Area: PG&E Bulk P }
< California ISO
Loading (%)
Cat 2027 2022 .
Overloaded Facility Worst Contingency Category b a e'gc;ry 2019 2022 2027 summer | 2019 Light 2022 2027 Summer 2027 2022 Spring Potential Mitigation Solutions
escription Summer Summer | Summer . . Spring Off- | Spring Off- . Summer Off-peak,
Partial Spring Peak, High ]
Peak Peak Peak peak peak Peak shift max PV
Peak renew
Tesla-Metcalf 500 kV & M
NEWARK F - LCKHD J1 115kV L:rsmjingeL;: Banos 500 kvoss P6 L-1/L-1 <95% 99.2% <95% 105.7% <95% 99.9% <95% <95% 100.3% <95% dispatch Metcalf generation after 1st contingency
TRIMBLE - SAN JOSE B DG 115 kV Tesla-Metcalf 500 kV P1 L-1 <95% 100.8% 102.4% <95% <95% <95% <95% <95% 101.9% <95% reduce generation from Los Esteros or increase
generation from Metcalf, or upgrade the line. See
Tesla-Metcalf 500 kV & Metcalf ioatinn ;
TRIMBLE - SAN JOSE B DG 115 kV 53;;2 ; Oekf/a etea P2 BRK <95% 102.5% | 104.0% | <95% <95% <95% <95% <95% 103.9% <95%  |mitigation in the local area studies
Tesla-Metcalf 500 kV & Moss
Landing-Los Banos 500 kV P6 L-1/L-1 109.9% 140.3% 139.9% 147.1% <95% 102.0% <95% 109.0% 153.8% <95%
Tesla-Metcalf 500 kV & M
L:;;ingeMc:tcal 00 kU 058 P6 L-1/L-1 108.0% | 132.9% | 1333% | 1252% | <95% <95% <95% 103.1% 140.1% <95%
reduce generation from Los Esteros or increase
Tesla-Metcalf 500 kV & SSS 230 - ; ;
TRIMBLE - SAN JOSE B DG 115 kV ] P6 L-l/L'l <95% 114.3% 116.0% 102.5% <95% <95% <95% <95% 115.7% <95% generation from Metcalf, or upgrade the line. See
NRSriser 230 mitigation in the local area studies
Tesla-Metcalf 500 kV & Tesla-L
B:;zs 53 OCEV eslatos P6 L-1/L-1 <95% 110.1% | 111.6% | <95% <95% <95% <95% <95% 106.9% <95%
Tesla-Metcalf 500 kV & Tesla-V
DT)? ;oo E\fa esla-vaca P6 L-1/L-1 <95% 1033% | 104.9% | <95% <95% <95% <95% <95% 104.0% <95%
MIDWAY-BELRIDGE JCT (MIDWAY- d ti t Mid dispatch
( normal conditions PO L-1 <95% <95% <95% | 102.2% | <95% <95% <95% <95% <95% <959, |C€crease generation at Midway or dispate
TEMBLOR) 115 kV generation at Pump Jack
MIDWAY-BELRIDGE JCT (MIDWAY- Gates-Midway 500 kV P1 L-1 <95% <95% <95% 97.0% <95% <95% <95% <95% <95% <95%
TEMBLOR) 115 kV ;
) Gates 500/230 kV P1 T-1 <95% <95% <95% | 109.8% <95% <95% <95% <95% <95% <95%  |install 2-nd Gates 500/230 kV transformer and
decrease generation at Midway or dispatch
Los Banos-Gates # 1 and Gates- i i i i
VIDWAY-BELRIDGE JCT. (MIDWAY Midway 500 KV P2 BRK <95% <95% <95% | 97.7% <95% <95% <95% <95% <95% <95% ge”elrat('jo” at P“’;‘p Jack after first contingency if
- - overload expecte
TEMBLOR) 115 kV Gates-Mid d Diablo-Mid
#3 E;Ok{/ Way and Dlablo-Vildway P2 BRK <95% <95% <95% | 98.3% <95% <95% <95% <95% <95% <95%
Los Banos 500/230 kV and Gates . . . 0 . . 0 . 0 0
500/230kV P6 T-1/T-1 <95% <95% <95% 118.2% <95% <95% <95% <95% <95% <95%
Gates-Mid 500 kV and Gat
530;; ; OI'(Vway andfates P6 L-1/T-1 <95% <95% <95% | 113.7% | <95% <95% <95% <95% <95% <95%
éost Baggg'/iggisv# 1500 kv and P6 L-1/T-1 <95% <95% <95% | 112.6% | <95% <95% <95% <95% <95% <95% [install 2-nd Gates 500/230 kV transformer and
MIDWAY-BELRIDGE JCT (MIDWAY- ares decrease generation at Midway or dispatch
TEMBLOR) 115 kV Los B -Gates # 3 500 kV and ti tP Jack after first ti if
) 0s Banos-aates an P6 L-1/T-1 <95% <95% <95% | 111.0% | <95% <95% <95% <95% <95% <959 |BEnerationatrump Jackattertirst contingency |
Gates 500/230kV overload expected
Gates-Diablo 500 kV and Gates
500/230kV P6 L-1/T-1 <95% <95% <95% 110.2% <95% <95% <95% <95% <95% <95%
Gates-Mid 500 kV and Diablo-
G:t: . 0'0 ‘I'(V\fy and Biablo P6 L-1/L-1 <95% <95% <95% | 104.6% | <95% <95% <95% <95% <95% <95%
LOWER VOLTAGE FACILITIES ONLY NORMAL CONDITIONS OVERLOADS SHOWN
GFFNJCT-GIFFEN 70 kV (Westlands-Helm . reduce output for solar PV at Giffen, if overload,
normal conditions PO normal <95% <95% <95% <95% <95% 123.5% 129.0% 96.1% <95% 108.3% L .
70 kV) mitigation in local area studies

California ISO/MID/RT

August 15, 2017
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2017-2018 I1SO Reliability Assessment - Study Results

Study Area:

PG&E Bulk

& California 1SO

Loading (%)

Categor 2027 2022 i
Overloaded Facility Worst Contingency Category g 'y 2019 2022 2027 . 2022 2027 2027 2022 Spring Potential Mitigation Solutions
Description Summer | 2019 Light . . Summer
Summer Summer | Summer . . Spring Off- | Spring Off- . Summer Off-peak,
Partial Spring Peak, High ]
Peak Peak Peak peak peak Peak shift max PV
Peak renew
reduce output from Sun City and/or Sandrag,
AVENAL T - KETTLEMAN T 70 kV normal conditions PO normal <95% <95% <95% <95% <95% 103.5% 104.0% <95% <95% <95% . u . ! 'pu un y / &
mitigation in local area studies
reduce output of solar PV connected to Helm 70
HELM-STROUD 70 kV normal conditions PO normal <95% <95% <95% <95% <95% <95% 101.0% <95% <95% <95% ! . ! 'pu . .
kV, mitigation in local area studies
reduce output from Adams E, mitigation in local
MENDOTA-BIOMASS -ADAMS70 kV normal conditions PO normal <95% <95% <95% <95% <95% <95% 166.3% <95% <95% <95% are: studLiIer)u Hgationt
reduce output of solar PV connected to Wheeler,
WHEELR 115/70 kV normal conditions PO normal <95% <95% <95% <95% <95% <95% 127.7% <95% <95% <95% . u . ! 'pu .
mitigation in local area studies
reduce output of solar PV connected to Helm 70
HELM 230/70 kV normal conditions PO normal <95% <95% <95% <95% <95% 114.7% <95% 95.4% <95% <95% ! . ! 'pu . .
kV, mitigation in local area studies
reduce output from Sun City and/or Sandrag,
KETTLEMAN T -GATES 70 kV normal conditions PO normal <95% <95% <95% <95% <95% 151.8% 154.6% 126.6% <95% 140.7% oL .p y / &
mitigation in local area studies
AFFECTED SYSTEMS
Ponderosa B -Captain Jack 500kV (Fort overload due to insertion of Fort Rock series
. P ( PDCI bi-pole P7 PDCI 101.2% 126.0% 109.4% 108.4% <95% <95% <95% 125.0% 108.62 <95% . . . .
Rock series caps) capacitors. Case diverges if they are not inserted,
2700 MW NW was tripped by RAS in 2022 and
Grizzly-Malin 500kV (Fort Rock series 2027, 2400 MW in 2019. Discuss with BPA as
2zly-vial ( ' PDCI bi-pole P7 PDCI 100.7%|  107.8%| <95% <95% <95% <95% <95% 107.1% <95% <95%

caps)

affected system

California ISO/MID/RT

August 15, 2017
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2017-2018 ISO Reliability Assessment - Study Results

Study Area: PG&E Bulk

Voltage Deviations

& California 150

Post Cont. Voltage Deviation %

Category 2022 )
ID Substation Worst Contingency Category| Descriptio 2013 2022 Summer 2027 2027 2019 Light| 2022 Spring | 2027 Spring | Summer 2027 2022 Spring Potential Mitigation Solutions
n Summer Peak Summer Summer Off-peak Off-peak Peak. High Summer Off-peak,
Peak Peak Partial Peak P P » 118 Peak shift max PV
renew

NONE
OLINDA 500 kV Round Mtn-Table Mtn # 1 and #2 500 kV p7 L-2 <8% <8% <8% <8% <8% <8% 10.9% <8% <8%
reactive margin Paloverde units # 1 and 2 extreme G-2 sufficient sufficient sufficient  |sufficient |sufficient |sufficient sufficient insufficient [sufficient sufficient consider installing dynamic reactive device at

G2 Round Mtn
reactive margin Diablo units #1 and 2 extreme sufficient sufficient sufficient  |sufficient |sufficient |sufficient sufficient insufficient |sufficient sufficient

De insert series capacitos at Ponderosa-Summer
reactive margin PDClI bi-pole P7 sufficient sufficient sufficient  |sufficient  [sufficient |sufficient sufficient insufficient |sufficient sufficient || ake 500 kV

California ISO/MID/RT

August 27, 2015
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2017-2018 ISO Reliability Assessment - Study Results

Study Area: PG&E Bulk
HighlLow Volage &> California ISO
Voltage (kV)
s ! . Category ) ) . 2022 Summer 2022 Spring
ubstation Worst Contlngency Category D - 2019 Summer | 2022 Summer | 2027 Summer [ 2027 Summer | 2019 Light 2022 Spring 2027 Spring . 2027 Summer ) e )
escription . . Peak, High ) Off-peak, max Potential Mitigation Solutions
Peak Peak Peak Partial Peak Spring Off-peak Off-peak Peak shift
renew PV
>=549 kV -
. - . . normal &
Diablo 500kV normal conditions and all contingencies| PO-P7 outages 552.2 (LB 540 >=550 KV
g 500/230)
553 (LB
500/230&Gat up to 558 kV >=543 kV
. - . . normal &
Diablo 500kV normal conditions and all contingencies| PO-P7 outages es 500/230 or w/ Dlablo1&2 | norm 552 kV >=544
& Moss out conting
= 500/230) consider installing shunt reactor or
Midway 500 kV normal conditions and all contingencies| PO-P7 nor;na >=540 kV >=540 KV dynamic reactive device on Diablo or
ou ag:a; Gates 500 kV after Diablo Canyon plant
Gates 500 kV normal conditions and all contingencies| P0-P7 norma >=545 kV >=545 >=545 KV retires and opening one of the Diablo-
outages . .
2 Midway 500kV lines
Gates 500 kV contingencies PO-P7 norma up to 553 kV up to 552 kV
outages
| &
Tracy 500 kV normal conditions and all contingencies| P0-P7 norma >=544
outages
Tesla 500 kV normal conditions and all contingencies| PO0-P7 normal & >=543
outages
| &
Los Banos 500 kV normal conditions and all contingencies| P0-P7 norma >=544
outages
| &
Maxwell 500 kV normal conditions and all contingencies| PO0-P7 norma >=544 >=546
outages
Maxwell 500 kV Loss of one Diablo unit P3 G-1 N/A N/A up to 555 kV 552 kV N/A up to 557 Kv
Loss of one Diablo unit & line or x- . .
Maxwell 500 kV ; P3 G-1/L-1,0rT-1 N/A N/A up to 557 kV | up to 555 kV N/A up to 557 KV consider installing shunt reactor or
ormer = dynamic reactive device on 500 kV in
Vaca Dixon 500 kV normal conditions and all contingencies| P0-P7 n(;)l::;Zes >=543 North PG&E
Table Mtn 500 kV normal conditions and all contingencies| PO0-P7 normal & >=542
outages
| &
Round Mtn 500 kV normal conditions and all contingencies| PO-P7 norma >=541
outages
" normal & e .
Alameda 115 kV normal conditions PO outages up to 128.6 kV up to 146.3 kV up to 132.2 kV mitigation in area studies
. " normal & L .
Cortina 115 kV system normal conditions PO outages up to 123.5 kV up to 124.6 kV mitigation in area studies
| & itigation i tudies, i
Plain field 60 kV (Winters area) normal conditions PO norma 53.8 kV ml. 'sation In area studies requm.es
outages moving some load to other substations
normal & up to 549 kV reduce or turn off PDCI to increase COI
500 kV buses in NW normal conditions and all contingencies| PO-P7 outages up to 552 kV | norm, 555 kV up to 556 kV | North to South flow in part peak, turn
g conting on all available reactors in off peak
. . . i normal & up to 1.277 up to 1.095 L i
230, 115 and 60-70 kV in PG&E [ normal conditions and all contingencies| P0-P7 outages o o mitigation in area studies

California ISO/MID/RT

August 15, 2017
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2017-2018 ISO Reliability Assessment - Study Results

PG&E Bulk
&> California ISO
-— AaAlITOIr 1
Transient Stability Performance
X Category . i i i . T .
Generator/Load Contingency Category - 2027 Summer | 2027 Summer | 2019 Light | 2022 Spring |2027 Spring Off{ 2022 Summer | 2027 Summer | 2022 Spring Off- Potential Mitigation Solutions
Description 2019 Summer Peak |2022 Summer Peak . . ) .
Peak Partial Peak Spring Off-peak peak Peak, High renew Peak shift peak, max PV
need to develop more accurate load
No violations if stalling of single phase air conditioners is disabled models
need to clarify criteria for transient
Delayed voltage recovery on the buses close to three phase faults with stalling of single phase air conditioners enabled voltage recovery

Voltages on all BES buses recovered to 80% of initial voltage for all buses and all contingencies

Tracy-Tesla and Tracy-Los Banos 500 kV P7 L2
Tesla-Metcalf 500 kV P1 L-1 ) ) _
32510 CHILI BAR. hvd Tesla-Los Banos 500 kV P1 L-1 tripped for under- . . . . . . . . . where ;rlpp;_'d, hlgh. voltage in the base
, hydro Tracy-Los Banos 500 kV P1 -1 excitation after 11 not tripped, 5.5 not tripped, 5.5|not tripped, 5.5|not tripped, |not tripped, 7 |not tripped, 7 |not tripped, 5.5 |not tripped, 7 |not tripped, 3.3  |case, absorbs reactive power, went out;
MW MW MW 5.5 MW MW MW MW MW kv of-step
Tracy-Tesla 500 kV P1 L-1 sec, 5.5 MW
Tracy 500/230 kV P1 T-1
Tesla 500/230 kV P1 T-1
3phase faults on Tesla or Tracy P6 L-1/L-1
] . tripped w/fault tripped tripped w/fault | . ] .
) tripped w/fault for |[tripped w/fault for . . tripped w/fault  |tripped w/fault [tripped w/fault
PV on bus 365554 on Midway- . . . for high w/fault for for high . . . . L
Wheelridee 230 kv 3phase fault on Midway 500 kV P1-P7 any high voltage, 25.1 high voltage, 25.1 voltage 25.1 modeled off- |[modeled off- hich voltage. |voltage. 25.1 for high voltage, [for high voltage, |for high voltage, [ possibly numerical issue,
& MW MW 88 2> line line 8 ge: 88 2> lasamw 25.1 MW 25.1 MW
MW 25.1 MW MW
tripped w/fault tripped tripped w/fault
3phase fault on Midway 500 kV P1-P7 any tripped w/fault for pp. / PP pp. / tripped w/fault  |tripped w/fault [tripped w/fault
PV on bus 365534 connected to deled off i high volt 376 for high w/fault for for high for high volt for high volt for high volt ibl ical
Gates 230 kV 3phase fault on Los Banos, Gates or Tesla b1y an modeled oti-line Nllflv voltage, /. voltage, 37.6 |modeled off- |modeled off- [high voltage, |voltage, 37.6 3o7r6 Il\g/IV\\//o a8 307r6 ll;g/l\/\\//o a8 307r6 ll;g/l\/\\//o age, |possibly numerical issue,
500 kV v MW line line 37.6 MW MW ' ' '
tripped w/fault tripped tripped w/fault
) tripped w/fault for rlpp.e w/fau riPpe rlpp.e w/fau tripped w/fault  |tripped w/fault [tripped w/fault o ) .
PV bus 365539 on Gardner- 3phase fault at Midway 500 kv P1-P7 an tripped w/fault for high voltage. 5.1 for high w/fault for for high for hich voltage. |for high voltage. |for high voltage numerical issue, high voltags in the
Maricopa 70 kV P y v high voltage, 5 MW & 8> voltage, 5.1 modeled off-  |modeled off- |hioh yoltage, [voltage, 5.1 & g & 8¢ & 8% Ibase case
MW line line 5.1 MW 5.1 MW 5.1 MW
MW 5.1 MW MW
Tesla-Los Banos 500 kV P1 L-1
Tracy-Los Banos 500 kV P1 L-1
Tracy-Tesla 500 kV P1 L-1
33102 COLUMBIA, solar PV Tracy 500/230 KV ” T1 tripped for high volt, |not tripped, 4.8 not tripped, 4.8[not tripped, 4.8 modeled off- [not tripped, [not tripped, not tripped, not tripped, not tripped, 17 [high voltages in the ‘base case, need to
4.8 MW MW MW MW line 19.2MW 19.2MwW 19.2MwW 1.3MW MW turn off shunt capacitor
Tesla 500/230 kV P1 T-1
Vaca Dix 500/230kV P1 T-1
3phase faults on Vaca Dix P1 T-1
Tesla-Los Banos 500 kV P1 L-1
Tesla 500/230 kV P1 T-1
Tracy 500/230 kV P1 T1 . . tripped for tripped for . . . . . .
32700 Monticello, hydro Tesla-Metcalf 500 kv ” 1 trlp.ped. for under- trlp.pec! for under- und.er—. und.er—. not tripped, |not tripped, |not tripped, 1.5 [not tripped, 1.5 [not tripped, 1.5 [not tripped, 3.4 small units, possible modeling error
excitation, 1.5 MW |excitation, 1.5 MW |excitation, 1.5 [excitation, 1.5 |1.5 MW 1.5 MW MW MW MW MW
Tracy-Tesla 500 kV P1 L-1
MW MW
Vaca Dix 500/230kV P1 T-1
3phase faults on Tesla or Vaca Dix P6 L-1/L-1
tripped for high
t tripped, deled off- deled off- ; ; ; ; ;
365502 Solar PV at HELM 70KV |3phase fault on LOSBANOS 500 kV P1-P7 any not tripped, SMW  |not tripped, SMW |"o- - PPe modeled off- | modelec o |not tripped, |not tripped, 20 |not tripped, 20 [not tripped, 1.4 |voltage with fault, | 5ossibly numerical issue,
SMW line line 20 MW MW MW MW 9 MW
Transient Stability Performance
. Category . i i i . T .
Generator/Load Contingency Category - 2027 Summer | 2027 Summer | 2019 Light | 2022 Spring |2027 Spring Off{ 2022 Summer | 2027 Summer | 2022 Spring Off- Potential Mitigation Solutions
Description 2019 Summer Peak {2022 Summer Peak . . . .
Peak Partial Peak Spring Off-peak peak Peak, High renew Peak shift peak, max PV

California ISO/MID/RT
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2017-2018 ISO Reliability Assessment - Study Results

Study Area: PG&E Bulk

Single Contingency Load Drop

%}7 California ISO

Worst Contingency

Category

Category Description

Amount of Load Drop (MW)

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

August 14, 2015
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2017-2018 ISO Reliability Assessment - Study Results

Study Area: PG&E Bulk

Single Source Substation with more than 100 MW Load

‘\)7 California 1SO

ID

Substation

Load Served (MW)

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
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