2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area:

PG&E Bulk

& California ISO

Loading (%)

Cat 2027 2022 .
Overloaded Facility Worst Contingency Category 2 e.go-ry 2019 2022 2027 i 2022 2027 2027 2022 Spring Potential Mitigation Solutions
Description Summer | 2019 Light . . Summer
Summer | Summer | Summer Partial Sorin Spring Off- | Spring Off- peak High Summer Off-peak,
Peak Peak Peak Peak pring peak peak rer;ewg Peak shift max PV
500 kV LINES NORTHERN CALIFORNIA
E\?UND MTN ~TABLE MTN #1 or #2 500 E\?d Mtn ~Table Mtn #2 or # 1 500 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 #1 500 Kv |- oon¢ Mitn-Table Vitn &2 an P2 BRK 107.0% | 1042% | 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 #2500kv |2 7% 7 2 /‘; oy 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
or _ / or P3 G-1/L-1 118.2% | 115.7% N/A N/A <95% <95% N/A 116.1% N/A <95%
KV 500 KV and Diablo unit
Table Mtn 500/230 KV x-f &
able Mtn 500/ xrormer P6 T-1/1-1 107.0% | 1042% | 1043% | 102.7% | <95% <95% <95% 106.3% 103.1% <95% .
ROUND MTN —TABLE MTN #1 or #2 500 Round Mtn-Table Mtn #2 or # 1 Reduce COI flow according to seasonal nomogram
v Round Mtn-Table Min #2 or # 1 or bypass ser caps on the remaining Round Mtn-
oun n-table Mtn #2 or . Table Mtn 500 kV line or Tbl 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 ound Vitn-table Min P6 L-1/L-1 105.1% | 105.6% | 108.8% | 107.8% | <95% <95% <95% 109.1% 105.4% <95%
Round Mtn-Malin # 2 500 kV
I':/\'/a"“' Round Mtn #1 and #2 500 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 Mtn # 1 & # 2
58:)”|]<v n-table Mitn 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 Rzz: ) Mt: '\;a“i . 2"5 Sy P6 L-1/L-1 1008% | 96.2% | 1003% | 96.6% <95% <95% <95% 100.8% 97.1% <95%
Round Mtn-Table Mtn # 1 & # 2
OLINDA-MAXWELL 500 KV 58:)”|]<v n-table Mitn p7 L-2 99.1% 96.6% | 98.8% | 96.6% <95% <95% <95% 102.4% 97.9% <95%
round MinTable Min A 1872 Operate within seasonal COl nomogram
MAXWELL-TRACY 500 KV coomy 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 P6 L-1/L-1 98.2% 95.9% 98.5% <95% <95% <95% <95% 98.9% 95.3% <95%
Round Mtn-Malin # 2 500 kV / 0 i 0 ° ’ i i ? ? ’
500 kV LINES CENTRAL CALIFORNIA
Tracy-Los B d Moss Landing-
TESLA-LOS BANOS 500 kV chganzss ST)r(])T(i/an 0ss Landing P6 L-1/L-1 <95% <95% <95% <95% <95% 116.1% | <95% <95% <95% <95%
| 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 fI d |
LOS BANOS - GATES # 1 500 kV normal conditions PO normal <95% <95% <95% <95% <95% 98.7% <95% <95% <95% <959 | O @vioiation. Reduce Fa oW underhorma

conditions

500/230 kV TRANSFORMERS
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area:

PG&E Bulk

g} California ISO

Loading (%)

Cat 2027 2022 )
Overloaded Facility Worst Contingency Category 2 e.go-ry 2019 2022 2027 i 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
Olinda-Tracy 500 kV & Capt Jack- P6 -1/L-1 <95% <95% <95% <95% <95% 95.9% <95% <95% <95% <95%
Olinda 500 kV i ° ’ ° ° ° = ° ° ° °
Olinda-T 500 kV & Olind reduce some Pit River generation after first
ROUND MTN 500/230 kV x-former . olcr; /233 or;\;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(')”ij formez:” avle P6 T-1/L-1 <95% <95% <95% <95% <95% 99.7% <95% <95% <95% <95%
ROUND MTN 500/230 kV x-former Eg;r;(\:l/Mtn—Table Mtn #1and #2 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 T:slaeSOOnkVes aand Vaca Dix 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 r':'eslzs:O?)nkV able Vi 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 &
O‘;::‘a Trar;y c oé Y x-rormer 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 alin-Roun n an PG T-1/1-1 <95% <959% <959% <95% <959% 100.7% 96.0% <95% <95% <959% not a.nppllcable. Reduce Shasta generation after first
Round Mtn 500/230 kV contingency
Malin-Round Mnt 500 kV #1 and
Tail'g M(z:ns o0 /;3 oV 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 i-Roun n 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 #1 or#2 | oo oy ine andiracy | pg L-1/T-1 <95% <95% <95% | 107.7% | <95% <95% <95% 98.6% 101.1% <959  |OPEN Tracy-iesia ines i overioad, 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 :
A / x-tormer #1(?[(;;#1 , Oi s rantormers P6 T-1/T-1 <95% | 100.5% | 96.8% | 111.9% | <95% | 103.9% | 95.9% 118.5% 114.0% <95% t:fpplaoz ) i: S:neJr;)ssepiii)errSI:a de;efsi;c;n ingency
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 L
B‘;;o:r;g; e ; OV‘I’(E\'/" and tos P2 BRK <95% <95% <95% | 103.0% | <95% <95% <95% <95% <95% <95%
Tracy-Los B d Los Banos- install 2-nd Gates 500/230 kV transf ,
GATES 500/230 kV x-former G;a;‘g #015 5827(;3” 0s Banos P2 BRK <95% <95% <95% | 96.3% <95% <95% <95% <95% <95% <95% ;n:p?oveg pro?e: / ranstormer
Gates-Mid d Diablo-Mid
SSOekSV iaway and biablo-hiaway P2 BRK <95% <95% <95% <95% <95% <95% 96.9% <95% <95% <95%
Los Banos-Moss Landing 500 kV
a:; L?a:o;anozsz og/nz ;ggkv P6 L-1/T-1 <95% <95% <95% | 1104% | <95% <95% <95% <95% <95% <95%
Los B 500/230 kV and Mid
5‘(’)‘2‘) /;;c;)iv " { - orir; 'away1 pg T-1/T-1 <95% <95% <95% | 106.0% | <95% <95% <95% <95% <95% <95%
Los Banos-Gates # 1 500 kV and
05 Banos-hates an P6 L-1/T-1 <95% <95% <95% | 105.9% | <95% <95% <95% <95% <95% <95%
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area:

PG&E Bulk

g} California ISO

Loading (%)

Cat 2027 2022 .
Overloaded Facility Worst Contingency Category 2 e.go-ry 2019 2022 2027 i 2022 2027 2027 2022 Spring Potential Mitigation Solutions
Description Summer | 2019 Light . . Summer
Summer | Summer | Summer Partial Sorin Spring Off- | Spring Off- peak High Summer Off-peak,
Peak Peak Peak Peak pring peak peak rer;ewg Peak shift max PV
Moss Landing-Los B d Tesla-
MZ:‘;;'S' oloniv 0s Banos and fesia P6 L-1/L-1 <95% <95% <95% | 105.8% | <95% <95% <95% <95% <95% <95%
gg‘:‘)'jzz%oxw kViand 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‘;‘;o:gg‘;’) / 2'335 oakv anatos P6 L-1/T-1 <95% <95% <95% | 104.9% | <95% <95% <95% <95% <95% <95%
Moss Landing 500/230 KV and L
Ba‘?‘sjs 5330/'25,0 kv/ andLos P6 T-1/T-1 <95% <95% <95% | 1042% | <95% <95% <95% <95% <95% <95%
Tracy 500/230 KV and Los B
Sgaoc/yz " k/V and tos Banos P6 T-1/T-1 <95% <95% | <05% | 1041% | <95% <95% | <95% <95% <95% <95%  |\nstall 2-nd Gates 500/230 kV transformer
GATES 500/230 kV x-former !
Los Banos-Tracy 500 kV and L d project
B(;Sno:r;?)i) /zr;;ykv and tos P6 L-1/T-1 <95% <95% <95% | 104.0% | <95% <95% <95% <95% <95% <959  |FPProvedprojec
Los Banos-Gates # 3 500 KV and
LZZ B::ZZ . go/e; oy an P6 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’s) / (or13)an P6 T-1/T-1 <95% <95% <95% | 101.0% | <95% <95% | 105.5% <95% <95% <95%
Moss Landing-Los B dL
Ba?lsjs Zr;t;:g# 1020(;":35 anaLos P6 L-1/L-1 <95% <95% <95% 99.8% <95% <95% <95% <95% <95% <95%
Gates-Midway 500 kV and Mid
ates-viaway anavliaway | pg L-1/T-1 <95% <95% <95% <95% <95% <95% | 101.4% <95% <95% <95%
500/230 KV # 11,12 or 13
Gates-Mid d Gates-Diabl
5goeksv \away and Lates-Uiablo P6 L-1/L-1 <95% <95% <95% <95% <95% <95% 109.8% <95% <95% <95%
Gates-Mid d Diablo-Mid
SSOeI:V idway and Liablo-Midway 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 Os banos-bates #1 and Los Banos p7 L-2 <95% <95% <95% | 106.1% | <95% <95% <95% <95% <95% <959 | Istall 2-nd Gates 500/ ranstormer
Midway 500 kV approved project
MIDWAY 500/230 kV x-Ff
/ 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&120r 12&13 or 11&13 reduce generation at Midway 230 kV after first
orl3 contingency
MIDWAY 500/230 kV x-former #11,
P6 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% | COl import within nomogram or upgrade the
230 kV
line
Tbl Mtn-Tesla and Tbl Mtn-V
COTTONWD E-ROUND MTN 230kV #2 | > ' 08 kssa an n-vaca p7 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% | -
230 KV limit COIl import within nomogram or upgrade the
line
Tbl Mtn-Tesla and Tbl Mtn-V
COTTONWD E-ROUND MTN 230kV #3 | > ¢ og k\e/sa an n-vaca p7 L-2 99.7% | 110.7% | 1132% | 1123% | <95% <95% <95% 120.7% 113.9% <95%
Tbl Mtn-Tesla 500 KV and Thl Mtn-
n-esa an n P6 L-1/L-1 117.0% <95% <95% <95% <95% <95% <95% <95% <95% <95%
TARIE NMTNL_RIN NCN 22N L\/ Palermo 230 kV
California ISO/MID/RT August 15, 2017 Page 3 of 18



2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area:

PG&E Bulk

g} California ISO

Loading (%)

California ISO/MID/RT

Gates 500/230 kV

Cat 2027 2022 .
Overloaded Facility Worst Contingency Category 2 e.go-ry 2019 2022 2027 i 2022 2027 2027 2022 Spring Potential Mitigation Solutions
Description Summer | 2019 Light . . Summer
Summer | Summer | Summer Partial Sorin Spring Off- | Spring Off- peak High Summer Off-peak,
Peak Peak Peak Peak pring peak peak rer;ewg Peak shift max PV
“ULL IVITINTINTUOU UOU Z2JU NV .
TblI Mtn-Vaca Dix 500 kVand Table| ¢ L-1/L-1 125.4% | <95% <95% <95% <95% <95% <95% <95% <95% <95%  |Upgrade terminal equipment on this line. Modeled
Mtn-Palermo 230 kV upgraded starting from 2022
Tbl Mtn-Tesl d Tbl Mtn-V
TABLE MTN-RIO 0SO 230 kV o og k\e/s aan n-vaca p7 L2 1003% | <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 esla-ietca 058 P6 L-1/L-1 <95% <95% <95% | 101.6% | <95% <95% <95% <95% <95% <o59,  |'cOUce generation at Lontra Losta atterfirs
Landing-Los Banos 500 kV contingency
Tesla-Metcalf 500 kV & M
esla-letca 058 P6 L-1/L-1 <95% <95% <95% | 98.6% <95% | 106.5% | <95% 106.2% <95% <95%
Landing-Los Banos 500 kV
LS ESTEROS - NWK DIST 230 kV
Tesla-Metcalf 500 kV & Metcalf-
NT;; Laidciig 00 KV etea 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 & M
esta-etca 058 P6 L-1/L-1 <95% <95% <95% | 98.3% <95% | 105.2% | <95% 105.1% 98.3% <95%
) Landing-Los Banos 500 kV
NEWARK E - NWK DIST 230 kV
Tesla-Metcalf 500kV & Metcalf-
NT;; Laidciig ooy etea P6 L-1/L-1 <95% <95% <95% | 98.3% <95% | 105.2% | <95% 100.0% <95% <95%
Malin-Round Mtn #2 500 kV &
P6 L-1/L-1 104.8% <95% <95% <95% <95% <95% <95% <95% <95% <95%
Round Mtn-Table Mtn #2 500 kV / ° ° ° ’ ° ’ ’ ° ° °
;')igdkf/'mcy 500 kV & Tracy-Tesla 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 &
avle Vitn-vaca Dix P6 L-1/L-1 113.7% | 105.8% | 102.8% | 110.4% | <95% <95% <95% <95% <95% <95% |overload
Delevan-Vaca-Dixon 230 kV
Table Mtn-Tesla 500 kV & Del -
VaaC::Dixgn ;35,0akv elevan P6 L-1/L-1 1052% | <95% <95% | 101.8% | <95% <95% <95% <95% <95% <95%
Olinda-Tracy 500 kV & Delevan- . . . . . . . . . .
Vaca.Dixon 230 kV o6 /i1 109.8% | 102.1% | <95% | 104.9% | <95% <95% <95% <95% <95% <95%
Tbl Mtn-Tesl d Tbl Mtn-V
oLvitn-lesia an n-vaca p7 L2 103.8% | 98.1% <95% | 103.6% | <95% <95% <95% <95% <95% <95% . .
Dix 500 kV Depends on Colusa generation, reduce generation
DELEVAN-CORTINA 230 kV R d Min-Table Mtn # 1and # 2 or re-rate the line
583?(V n-table Mtn# & an p7 L2 <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 d Los B - overload
BELLOTA-WARNERVILLE 230 kV TCe)zlaHSI':)C())SeraCV and Los 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
53; / za;; ‘ZV / andates P6 T-1/7-1 <95% <95% <95% | 131.8% | <95% <95% <95% <95% <95% <95%
Gates 500/230 kV and Mid #
1; fzs o 12 o0 /ng " laway P6 T-1/7-1 <95% <95% <95% | 1212% | <95% <95% <95% <95% <95% <95%
Gates-Diablo 500 kV and Gat
580(/23 X OlakVO and fates P6 L-1/T-1 <95% <95% <95% | 1185% | <95% <95% <95% <95% <95% <95%
WARNERVILLE-WILSON 230 kV insert series reactor if overload
Los B -Gates #3 500 kV and
0s Banos-ates an P6 L-1/7-1 <95% <95% <95% | 1183% | <95% <95% <95% <95% <95% <95%
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area:

PG&E Bulk

g} California ISO

Loading (%)

Cat 2027 2022 .
Overloaded Facility Worst Contingency Category b a e?‘;_ry 2019 2022 2027 Summer | 2019 Light 2022 2027 summer 2027 2022 Spring Potential Mitigation Solutions
escription Summer | Summer | Summer Partial Sorin Spring Off- | Spring Off- peak High Summer Off-peak,
Peak Peak Peak Peak pring peak peak rer;ewg Peak shift max PV
Los B -Gates #1 500 kV and
G(;stesa;]g(s) p 2: oeljv an P6 L-1/T-1 <95% <95% <95% | 117.1% | <95% <95% <95% <95% <95% <95%
Gates-Mid 500 kV and Gat
58 oj; Z O'k\‘;"ay and ates P6 L-1/7-1 <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 T 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% reduce Lodi generation
EIGHT MILE-LODI 230 kV Table Mtn 500/230 kV P1 T-1 <95% <95% <95% <95% 99.4% <95% <95% <95% <95% <95% reduce Lodi generation under normal conditions
Table Mtn-Vaca Di Tesla) 500 d Lodi ti fter first conti if
EIGHT MILE-LODI 230 kV able Mtn-Vaca Dix (or Tesla) P6 L-1/L-1 <95% <95% <95% | <95% | 1053% | <95% <95% <95% <95% <o59,  |/COUCe rodigeneration afterfirst contingency |
kV and Gold Hill-8 Mile 230 kV oveload
Reduce Path 15 flow under normal conditions.
Red tion f th ject ted t
LOS BANOS - QUINTO_SS 230 kV normal conditions PO normal <95% <95% <95% <95% <95% | 105.1% | 101.5% <95% <95% <959% |ncouce seneration from the project connected to
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% thte, Paf}oct:f'ms IBar;“ 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 B d Los B -
stt:s #0355 ggi;a” 05 Banos P2 BRK <95% <95% <95% <95% <95% | 130.8% | 121.9% <95% <95% <95%
Tesla-Los B d Tesla-V Di
5821\/05 anosandfesia-vaca x| 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% 8
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 5anos P2 BRK <95% <95% <95% <95% <95% | 111.8% | 105.9% <95% <95% <95%

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

Study Area:

PG&E Bulk

& California 15O

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 Sorin Spring Off- | Spring Off- peak High Summer Off-peak,
Peak Peak Peak pring peak peak B Peak shift max PV
Peak renew
Los Banos-Midway 500 kV and L
B‘;‘:‘]o:r;g; /2; OV‘I’("’\'/V and tos P2 BRK <95% <95% <95% <95% <95% 97.2% | 105.7% <95% <95% <95%
Moss Langing-Los Banos 500 kV &
05S Langing-Los Banos P6 L-1/L-1 <95% <95% <95% <95% <95% 174.4% | 156.8% <95% <95% 95.9%
Tesla-Los Banos 500 kV
Moss Landing-Los Banos 500 kV &
Tr:zi LZ: I;Zioso; , 03235 P6 L-1/L-1 <95% <95% <95% <95% <95% 161.4% | 147.9% <95% <95% <95%
Tesla-Los Banos 500 kV & Metcalf-
esla-tos Banos etea P6 L-1/L-1 <95% <95% <95% <95% <95% 155.9% | 146.6% <95% <95% <95%
Moss Landing 500 kV
Tracy-Tesla and Tesla-Los B
ngczvesaan esla-Los Banos P6 L-1/L-1 <95% <95% <95% <95% <95% 134.0% | 124.3% <95% <95% <95%
Tesla-Los B d Los Banos-
G‘Z:S #oi Sggoksvan 0s banos P6 L-1/L-1 <95% <95% <95% <95% <95% 133.0% | 123.6% <95% <95% <95%
Tesla-Los B d Los Banos-
I\/Tiijivasss ;O”E\S/a” 0s Banos P6 L-1/L-1 <95% <95% <95% <95% <95% 132.1% | 122.1% <95% <95% <95%
Tracy-Tesla and Tracy-Los B
ngczvesaa" racy-Los banos P6 L-1/L-1 <95% <95% <95% <95% <95% 1298% | 122.1% <95% <95% <95%
Tesla-Los B d Tesla-Vaca Di
5821\/05 anosand fesla-vaca Uix|  pg L-1/L-1 <95% <95% <95% <95% <95% 129.4% | 120.6% <95% <95% <95%
Tesla-Los B d Table Mtn-
TE;: 58; kflnosan able Vi P6 L-1/L-1 <95% <95% <95% <95% <95% 129.1% | 120.3% <95% <95% <95%
Tesla-Metcalf and Tesla-Los B
58;1\/ etcall and fesfa-Los Banos P6 L-1/L-1 <95% <95% <95% <95% <95% 127.4% | 121.6% <95% <95% <95%
Los Banos-Mid d Los Banos-
T‘::cyasn(;)g‘ kVI Way and Los Banos P6 L-1/L-1 <95% <95% <95% <95% <95% 126.5% | 117.9% <95% <95% <95%
Tracy-Los Banos and Los Banos-
e o P6 L-1/L-1 <95% <95% <95% <95% <95% 1253% | 117.5% <95% <95% <95%
Moss Landing-Los B dL
Ba?lsjs Zr;t;:i 1020(;":353” 03 P6 L-1/L-1 <95% <95% <95% <95% <95% 115.4% | 108.1% <95% <95% <95%
Los Bfnoj,'M'dway >00 kv &k P6 L-1/L-1 <95% <95% <95% <95% <95% 113.7% | 106.7% <95% <95% <95%  |Reduce Path 15 flow under normal conditions.
LOS BANOS - QUINTO S5 230 kV Mosslanding-Los Banos 500 kV Reduce generation from the project connected to
- 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;; /'zr;go " an P6 L-1/T-1 <95% <95% <95% <95% <95% 111.6% | 105.7% <95% <95% <95%
Moss Landing-Metcalf and M
Laz‘:‘;ngarlo?gan;?ooa;v 088 P6 L-1/L-1 <95% <95% <95% <95% <95% 110.5% | 105.5% <95% <95% <95%
Moss Landing-Los B dM
0ss Landing--0s Banos and VIoss P6 L-1/T-1 <95% <95% <95% <95% <95% 1105% | 105.9% <95% <95% <95%
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area:

PG&E Bulk

& California 15O

Loading (%)

Cat 2027 2022 .
Overloaded Facility Worst Contingency Category b a e?‘;_ry 2019 2022 2027 Summer | 2019 Light 2022 2027 summer 2027 2022 Spring Potential Mitigation Solutions
escription Summer | Summer | Summer Partial Sorin Spring Off- | Spring Off- peak High Summer Off-peak,
Peak Peak Peak Peak pring peak peak rer;ewg 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
5; oj; o k(/ and tos Banos P6 T-1/T-1 <95% <95% <95% | <95% <95% | 101.6% | 121.4% <95% <95% <95%
Los B -Gates #1 500 kV and
Lzz B::zz . c?oj; N an P6 L-1/T-1 <95% <95% <95% | <95% <95% | 101.3% | 109.2% <95% <95% <95%
Los B -Gates # 3 and Los B -
,;;Waar;o; A Oak\is andtosBanos1  pg L-1/L-1 <95% <95% <95% | <95% <95% | 100.5% | 95.6% <95% <95% <95%
Gates 500/230 kV and MlId
5; 0‘;; oS k{/ and Viaway P6 T-1/T-1 <95% <95% <95% | <95% <95% 98.4% | 99.1% <95% <95% <95%
Los B -Mid 500 kV and L
Bc;o:ggz | 2; O"‘I'j)’ andtos P6 L-1/T-1 <95% <95% <95% | <95% <95% 96.5% | 105.7% <95% <95% <95%
Los B -Gates #3 500 kV and
Lzz B::zz . c?oj; N an P6 L-1/T-1 <95% <95% <95% | <95% <95% <95% | 100.8% <95% <95% <95%
M Landing-Los B 500 kV &
; 3%Siva“':]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 os Fanos @ 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% 120.5%
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-
Lo:s;a::s ;)%k\(;s anos & fesia P6 L-1/L-1 <95% <95% <95% | <95% <95% | 108.0% | 97.9% <95% <95% <95%
WESTLEY - QUINTO_SS 230 kV Reduce Path 15 flow under normal conditions.
M Landing-Los B 500 kV & i i i
Tr::/ LZ: I;;io:; 5 ;ESS P6 L1/L1 <95% <95% <o5% | <95% <95% | 100.6% | <95% <95% <95% <95% Eeducﬁ g‘i”er;t'on fzrgg“ktcle project conneted to
- anoche-Los Banos
Los B -T dLosB -
WESTLEY-QUINTO_SS 230 kV TZZIaa‘Sr:)%sk\;i;:?;; EAS?ﬁ sg:lf p7 L-2 <95% <95% <95% <95% <95% | 126.9% | 112.9% <95% <95% <95%
congestion management if overload: reduce
MOSSLANDING-LAS AGUILAS 230 kV normal conditions PO normal <95% <95% <95% <95% <95% 114.7% 116.8% <95% <95% <95% output 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%
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area:

PG&E Bulk

& California 15O

Loading (%)

Cat 2027 2022 .
Overloaded Facility Worst Contingency Category b a e?‘;_ry 2019 2022 2027 Summer | 2019 Light 2022 2027 summer 2027 2022 Spring Potential Mitigation Solutions
escription Summer | Summer | Summer Partial Sorin Spring Off- | Spring Off- peak High Summer Off-peak,
Peak Peak Peak pring peak peak B Peak shift max PV
Peak renew
Los Banos-Tracy 500 kV p1 L-1 <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 &
Mgzz L:: d;:: 583 /23;00;\/ P2 BRK <95% <95% <95% <95% <95% | 1453% | 138.1% <95% <95% <95%
T -Los B d Los B -
G;a;‘; #355 Oi)nli)\j and tos Banos P2 BRK <95% <95% <95% <95% <95% | 129.4% | 127.0% <95% <95% <95%

i i reduce output of the project connected to Las
Tesla-Los Banos and Los Banos ] . g .

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

R d Mtn-Table Mtn # 2 500 kV
a:;r']l'able Tv”fl 53 o/ 2; oy P2 BRK <95% <95%  |<95% <95% <95% | 118.0% | 111.7% <95% <95% <95%
Los B -Mid 500 kV and L
Bc;o:ggz | 2; O"‘I'j)’ andos P2 BRK <95% <95%  |<95% <95% <95% | 117.6% | 122.5% <95% <95% <95%
Mosslanding-Los B 500 kV &
Tezlsas i/?etl:agl . 5° g A E\r/‘os P6 L-1/L-1 <95% <95%  |<95% <95% <95% | 216.6% | 202.0% | 131.5% <95% <95%
Tesla-Los B & Mosslanding-L
B‘ZZZS ;’g Okzi/nos 0s51anding=Los|  pg L-1/L-1 <95% <95%  |<95% <95% <95% | 194.2% | 182.8% <95% <95% <95%
T -Los B & Mosslanding-
L;zcg'anzss 5i)rz)o|jv osslanding P6 L-1/L-1 <95% <95%  |<95% <95% <95% | 182.1% | 172.9% <95% <95% <95%
M Landing-Los B & L
Bac:]sss 22t£g# 1?0 Oaxs s P6 L-1/L-1 <95% <95%  |<95% <95% <95% | 163.4% | 156.2% <95% <95% <95%
Los B -Mid 500 kV &
l\;;sslaa”no;ng'u‘:':ganos 00 KV P6 L-1/L-1 <95% <95% <95% <95% <95% | 160.1% | 153.8% <95% <95% <95%
M Landing-Los B d L
Ba‘:js 22t;2g# 302 ; an?/s and tos 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 i;ztcaa':f :Cli o a/ ding 5; ) T(:/mer P6 T-1/L-1 <95% <95% <95% <95% <95% | 145.2% | 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%
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area:

PG&E Bulk

& California 15O

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 Partial Sorin Spring Off- | Spring Off- peak High Summer Off-peak,
Peak Peak Peak pring peak peak B Peak shift max PV
Peak renew
Tesla-Los Banos and Los Banos-
v 1200 v P6 L-1/L-1 <95% <95% <95% <95% <95% 131.9% | 129.2% <95% <95% <95%
Tesla-Los B d Los Banos-
NTiZjvasss ;O”E\S/a” 0s 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-
devfanyo; ; oak\e/s anarosBanos  pe L-1/L-1 <95% <95% <95% <95% <95% 128.6% | 126.3% <95% <95% <95%
Los Banos-Mid d Los Banos-
T‘::cyasn(;)g‘ kVI Way and Los Banos P6 L-1/L-1 <95% <95% <95% <95% <95% 126.0% | 124.4% <95% <95% <95%
Moss Landing 500/230 kV and
MZ:‘;;’; OI(;]/gZ 2 k/V an P6 T-1/T-1 <95% <95% <95% <95% <95% 1255% | 120.8% <95% <95% <95%
Los Banos-Gates # 1 500 kV 500 kV
a:‘; ;ant: 53023 oy P6 L-1/T-1 <95% <95% <95% <95% <95% 124.9% | 133.0% <95% <95% <95%
Gates-Mi
ates-Midway 500 kV and Gates P6 L-1/T-1 <95% <95% <95% <95% <95% 124.8% | 135.0% <95% <95% <95%
500/230 kV
Tracy-Tesla and Tesla-Los B
52)2ch eslaand fesla-Los banos P6 L-1/L-1 <95% <95% <95% <95% <95% 124.6% | 123.3% <95% <95% <95%
Gates 500/230 kV and Mid
580(/?; o k(/ and Midway P6 T-1/T-1 <95% <95% <95% <95% <95% 123.1% | 134.0% <95% <95% <95%
Los Banos-Gates # 1 500 kV and
Lzz B::zz . go‘/e; iy an P6 L-1/T-1 <95% <95% <95% <95% <95% 122.4% | 126.1% <95% <95% <95%
Los Banos-Gates # 3 500 kV 500 kV
a:; Gaa”tzss 530?3 e P6 L-1/T-1 <95% <95% <95% <95% <95% 1207% | 130.0% <95% <95% <95%
- osB 1 LosB - reduce output of the project connected to Las
MOSSLANDING-LAS AGUILAS 230 kV G;at?; #C;SSO%”EC and Los 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 B
580(/?; o k(/ and Los banos P6 T-1/T-1 <95% <95% <95% <95% <95% 119.2% | 139.4% <95% <95% <95%
Moss Landing 500/230 kV and L
Ba?lsjs sgo/"z’i . kV/ and tos P6 T-1/T-1 <95% <95% <95% <95% <95% 119.1% | 118.8% <95% <95% <95%
Los Banos-Midway #1 500 kV &
'\;Lwaar;oé‘ oo)zgvc?Zv 411 19 on 13 P6 L-1/T-1 <95% <95% <95% <95% <95% 1183% | 118.7% <95% <95% <95%
Los Banos-Midway 500 kV & L
B(;;o:r;(())?) e ; OV‘I’(E\'/" 03 P6 L-1/T-1 <95% <95% <95% <95% <95% 117.6% | 122.5% <95% <95% <95%
Tesla-Vaca Dix and Tesla-Metcalf
5821\/“3 P and fesla-iVetca P6 L-1/L-1 <95% <95% <95% <95% <95% 115.7% | 115.7% <95% <95% <95%
Tracy-Tesla and Tesla-Metcalf 500
k\r/acy eslaand fesla-vietca 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
two Metcalf 500/230 kV
wo Metcalf 500/ P6 T-1/T-1 <95% <95% <95% <95% <95% 109.8% | 111.2% <95% <95% <95%
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area:

PG&E Bulk

g} California ISO

Loading (%)

Cat 2027 2022 .
Overloaded Facility Worst Contingency Category 2 e.go-ry 2019 2022 2027 i 2022 2027 2027 2022 Spring Potential Mitigation Solutions
Description Summer | 2019 Light . . Summer
Summer | Summer | Summer Partial Sorin Spring Off- | Spring Off- peak High Summer Off-peak,
Peak Peak Peak Peak pring peak peak rer;ewg Peak shift max PV
Table Mtn 500/230 kV and Tesl
VaacaeDix 2 o0 /2/3 oy anafesaori  pg T-1/T-1 <95% <95% <95% <95% <95% 109.4% | 111.7% <95% <95% <95%
Los Banos 500/230 and Mid
53; /;;;S# ” {2 orir; iaway P6 T-1/T-1 <95% <95% <95% <95% <95% 106.2% | 113.5% <95% <95% <95%
Midway 500/230 kV and M
La'm;"i's; Cob{] o ak?/ 058 P6 T-1/L-1 <95% <95% <95% <95% <95% 115.8% | 119.2% <95% <95% <95%
Tesla - Los Banos 500 kV & M
L:Z;ing zzbj:':; oy 058 P6 L-1/L-1 <95% <95% <95% <95% <95% 139.7% | 139.2% <95% <95% <95%
Tesla -Metcalf 500 KV & M
L:Z;ng (‘;;‘Jm 730 1V 058 P6 L-1/L-1 <95% <95% <95% <95% <95% 136.4% | 137.6% <95% <95% <95%
Mosslanding-Coburn 230 kV & 500
kVolfijrf]rolrnngLocs) B‘;r:os P6 L-1/L-1 <95% <95% <95% <95% <95% 138.2% | 137.9% <95% <95% <95%
Moss Landing-Los Banos 500 kV &
MZZZ L:: d;:g ciluf:iss o P6 L-1/L-1 <95% <95% <95% <95% <95% 179.9% | 174.7% <95% <95% <95%
Moss Landing-Los Banos 500 KV &
szzejnqmﬁtoog ; Oal?\c/’s P6 L-1/L-1 <95% <95% <95% <95% <95% 1735% | 167.2% <95% <95% <95%
Moss Landing-Los Banos 500 KV &
Ot;";sr 233':) I'(r\’/g”nzss anos P6 L-1/L-1 <95% <95% <95% <95% <95% 170.4% | 164.4% <95% <95% <95%
ther 500 kV lines & Westley-
guii;o 130 kv'”es estiey P6 L-1/L-1 <95% <95% <95% <95% <95% 136.1% | 128.4% <95% <95% <95%
Los Banos-Gates #1 and Los Banos-
0s banos-bates #1 and tos Banos p7 L-2 <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 Banos-T d Los Banos- ] i i
TZZIaaSr:)%sk\/ra\‘/\(/:}lRa:’-\nS of?speaankos p7 L-2 <95% <95% <95% <95% <95% 132.4% | 128.9% <95% <95% <959, |Use short-term rating or trip 3rd Helms pump
B'“;::';gg;\'f & Mosslandg-Los P6 L-1/L-1 <95% <95% <95% <95% <95% 107.5% | 101.5% <95% <95% <95%
MOSS LANDING-COBURN 230 KV chi)snpjc?r’:;an\éI;ss Landing generation after first
Moss Landing - Las Aguilas 230 kV
o ‘;‘Zs:zngﬁg L‘: Bi:loisS 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 Moss Landi tion after first
LAS AGUILASS-PANOCHE 230kV #1 or #2| C-'2 Vietea 0ss P6 L-1/L-1 <95% <95% <95% <95% <95% 103.9% | <95% <95% <95% <959, |- °Patch VIoss Landing generation atter firs
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
ANOCHE DO AICOS 230 1y 500/230 kv P6 L-1/T-1 <95% <95% <95% <95% <95% <95% | 105.5% <95% <95% <95%  |rollow Operational Procedure for Path 15 after
Gates 500/230 kV and Mid first contingency
580(/?; o k(/ and Midway P6 T-1/T-1 <95% <95% <95% <95% <95% <95% | 104.4% <95% <95% <95%
Los Banos-Gates # 1 500 kV and
05 Banos-hares an P6 L-1/T-1 <95% <95% <95% <95% <95% <95% | 102.6% <95% <95% <95%

Gates 500/230 kV

California ISO/MID/RT

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

Study Area:

PG&E Bulk

& California ISO

Loading (%)

Cat 2027 2022 .
Overloaded Facility Worst Contingency Category 2 e.go-ry 2019 2022 2027 i 2022 2027 2027 2022 Spring Potential Mitigation Solutions
Description Summer | 2019 Light . . Summer
Summer | Summer | Summer Partial Sorin Spring Off- | Spring Off- peak High Summer Off-peak,
Peak Peak Peak pring peak peak B Peak shift max PV
Peak renew
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 Midway 500 kv P6 L-1/L-1 <95% <95% <95% <95% <95% 101.6% <95% <95% <95% <95% follow Operational Procedure after first
contingency
M Landing-Los B dL
055 Fanding=tos Banos and £os 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 # 1 and # 2 230 kV '\;Ijijwaar;oé‘ ) Oak\‘js and tos Banos p7 L-2 <95% <95% <95% <95% <95% 99.9% <95% <95% <95% <95%  |Reduce Path 15 flow under normal conditions
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 of # 2 230 kV #2 or #1 Zzii;:negii:jration 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 / ° ° ° ° ° ° ° ° ° °
Los Banos-Midway 500 kV & Morro
P6 L-1/L-1 <95% <95% <95% <95% <95% 106.8% <95% <95% <95% <95%
Bay-Solar SS 230 kV #2 or # 1 / ’ ° ° ° ° ° ° ? ? °
Gates-Mid d Gates-Diabl d tion f bl ject
GATES -CALFLATSSS 230 kV ates-Vildway and bates-Jiablo P6 L-1/L-1 <95% <95% <95% | <95% <95% 98.7% | <95% <95% <95% <959, |reCUce generation from renewable projec
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-Vildway and bates-Diablo P6 L-1/L-1 <95% <95% <95% | <95% <95% | 107.0% | <95% <95% <95% <95% ori-term emergency rating used. Reduce ra
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-table Mn p7 L2 104.9% | 1003% | <95% | 101.4% | <95% <95% <95% 111.8% 102.6% <95%  |reduce Drum generation
Tbl Mtn-Tesla 500 kV and Tbl Mtn-
o) Min-resia an " P6 L-1/L-1 107.4% | <95% <95% | <95% <95% <95% <95% <95% <95% <95% . . .
PEASE-E.MRSVLE-OLIVH 115 KV Rio Oso 230 kV South of Palermo Project. Prior to the project:
' i Tbl Mtn-V Dix 500 kV and Tabl limit COIl import within nomogram
e Rir; oizaz 3'(’; o and 1abiel  pg L-1/L-1 113.9% | <95% <95% | <95% <95% <95% <95% <95% <95% <9596 [T IMPOTEWIEN &
Tbl Mtn-Tesla 500 kV and Colgate-
iy 052 zsecs) Ev andtolgate 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 iect:
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 COl import within nomogram
Tbl Mtn-Tesla & Tbl Mtn-V Di
RIO OSO-GREENLEAF TAP 115 kV c00 kVn esla n-vaca Bix p7 L2 98.3% <95% <95% | <95% <95% <95% <95% <95% <95% <95%
Tesla-Metcalf 500 kV & M
NEWARK F - LCKHD J1 115kV esla-vietca 0ss 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

Landing-Los Banos 500 kV

California ISO/MID/RT

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

Study Area: PG&E Bulk p 1
< California ISO
Loading (%)
Cat 2027 2022 .
Overloaded Facility Worst Contingency Category 2 e.go-ry 2019 2022 2027 i 2022 2027 2027 2022 Spring Potential Mitigation Solutions
Description Summer | 2019 Light . . Summer
Summer | Summer | Summer . . Spring Off- | Spring Off- . Summer Off-peak,
Peak Peak Peak Partial Spring peak peak Peak, High Peak shift max PV
Peak renew
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 I -
TRIMBLE - SAN JOSE B DG 115 kV 58‘:‘);"23 Oekf/a etea P2 BRK <95% 1025% | 104.0% | <95% <95% <95% <95% <95% 103.9% <95%  |mitigation in the local area studies
Tesla-Metcalf 500 kV & M
L::]:mgeL;: B t00 kvoss 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:Z;n eMC:tcal £ 00 kU 058 P6 L-1/L-1 108.0% | 132.9% | 1333% | 1252% | <95% <95% <95% 103.1% 140.1% <95%
— I\j o E 5330 reduce generation from Los Esteros or increase
- t - . .
TRIMBLE - SAN JOSE B DG 115 kV esla-lvietca PG L-1/L-1 <95% 1143% | 116.0% | 102.5% <95% <95% <95% <95% 115.7% <959  |generation from Metcalf, or upgrade the line. See
NRSriser 230 mitigation in the local area studies
Tesla-Metcalf 500 kV & Tesla-L
B‘:‘;zs 58 OCEV eslatos P6 L-1/L-1 <95% 1101% | 111.6% | <95% <95% <95% <95% <95% 106.9% <95%
Efilg(;“é'i:falf 500 kv & Tesla-Vaca P6 L-1/L-1 <95% 103.3% | 104.9% | <95% <95% <95% <95% <95% 104.0% <95%
Gates-Midway 500 kV P1 L-1 <95% <95% <95% 97.0% <95% <95% <95% <95% <95% <95%
MIDWAY-BELRIDGE-MC KITTRICK 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 after first
Los Banos-Gates # 1 and Gates-
Jijwaar;oé ) Oak\‘js and bates P2 BRK <95% <95% <95% | 97.7% <95% <95% <95% <95% <95% <95%  |contingency if overload expected
MIDWAY-BELRIDGE-MC KITTRICK 115 kV
Gates-Mid d Diablo-Mid
#‘; ‘;; Ok{/ Way and Blablo-Midway P2 BRK <95% <95% <95% | 98.3% <95% <95% <95% <95% <95% <95%
Los Banos 500/230 kV and Gat
53; /;;c;:v / andbates P6 T-1/T-1 <95% <95% <95% | 1182% | <95% <95% <95% <95% <95% <95%
Gates-Midway 500 kV and Gat
58 0';; X OI'(Vway and bates P6 L-1/T-1 <95% <95% <95% | 113.7% | <95% <95% <95% <95% <95% <95%
Los Banos-Gates # 1 500 kV and
_ _ 0 0 0 0 0 0 0 0 0 0
Gatos 500/230KV P6 L-1/T-1 <95% <95% <95% | 112.6% | <95% <95% <95% <95% <95% <95% | nstall 2-nd Gates 500/230 kV transformer and
MIDWAY-BELRIDGE-MC KITTRICK 115 kV decrease generation at Midway after first
Los Banos-Gates # 3 500 kV and . .
Gates 500/230kV P6 L-1/T-1 <95% <95% <95% 111.0% <95% <95% <95% <95% <95% <95% contingency if overload expected
Gates-Diablo 500 kV and Gat
580(/23 X olzv ° andbates P6 L-1/T-1 <95% <95% <95% | 1102% | <95% <95% <95% <95% <95% <95%
Gates-Midway 500 kV and Diablo-
G:tz: . 0'0 ‘I'(V\jy 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-Hel d tput for solar PV at Giffen, if overload,
(Westlands-Helm| | | conditions PO normal <95% <95% <95% <95% <95% 1235% | 129.0% 96.1% <95% 108.29% | Couce outbutiorsolarryiat Litien, it overioa
70 kV) mitigation in local area studies
d tput 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% <959, |reduce output from Sun City and/or Sandrag
mitigation in local area studies
d tput of solar PV ted to Helm 70
HELM-STROUD 70 kV normal conditions PO normal <95% <95% <95% <95% <95% <95% | 101.0% <95% <95% <959, |/OUCe outhut of solar FV connected to Helm
kV, mitigation in local area studies

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

Study Area:

PG&E Bulk

& California ISO

Loading (%)

Cat 2027 2022 .
Overloaded Facility Worst Contingency Category 2 e.go-ry 2019 2022 2027 i 2022 2027 2027 2022 Spring Potential Mitigation Solutions
Description Summer | 2019 Light . . Summer
Summer | Summer | Summer Partial Sorin Spring Off- | Spring Off- peak High Summer Off-peak,
Peak Peak Peak pring peak peak B Peak shift max PV
Peak renew
. 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% area studies
d tput of solar PV ted to Wheeler,
WHEELR 115/70 kV normal conditions PO normal <95% <95% <95% | <95% <95% <95% | 127.7% <95% <95% <95y, |fooice output of sofar P connected to Theeter
mitigation in local area studies
d tput of solar PV ted to Helm 70
HELM 230/70 kV normal conditions PO normal <95% <95% <95% | <95% <95% | 114.7% | <95% 95.4% <95% <9595 |fooice OUTPUL Of solar TV connected to Heim
kV, mitigation in local area studies
d tput f 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% 140,65 |reduce output from Sun City and/or Sandrag
mitigation in local area studies
AFFECTED SYSTEMS
Pond B -Captain Jack 500kV (Fort load duetoi ti f Fort Rock i
onderosa & -Laptain Jac (Fort | opel bi-pole p7 PDCI 101.2%|  126.0%| 109.4%| 108.4%| <95% <95% <95% 125.0% 108.62 <959, |OVEroad duetoinsertion of Fort Rock series
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 seri 2027, 2400 MW in 2019. Di ith BPA
rizzly-Malin (Fort Rock series 1511 bi-pole p7 PDCI 100.7%|  107.8%| <95% <95% <95% <95% <95% 107.1% <95% <95% n seuss wi as

caps)

affected system

California ISO/MID/RT

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

Study Area:  PG&E Bulk

Voltage Deviations

‘8’7 California SO

Post Cont. Voltage Deviation %

Category 2022 )
ID Substation Worst Contingency Category| Descriptio 2015 2022 Summer 2027 2027 2019 Light| 2022 Spring | 2027 Spring | Summer 2027 2022 Spring Potential Mitigation Solutions
n Summer Peak Summer Summer Sorin Off-peak Off-peak peak. High Summer Off-peak,
Peak Peak Partial Peak pring P P » 18 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%
reactive margin Paloverde units # 1 and 2 extreme sufficient sufficient sufficient sufficient  |sufficient |sufficient sufficient insufficient sufficient consider installing dynamic reactive device at
Round Mtn
reactive margin Diablo units # 1 and 2 extreme sufficient sufficient sufficient  |sufficient  [sufficient [sufficient sufficient insufficient sufficient
DC insert series capacitos at Ponderosa-Summer
reactive margin PDCI bi-pole P7 sufficient sufficient sufficient  |sufficient  [sufficient |sufficient sufficient insufficient sufficient Lake 500 kV

California ISO/MID/RT

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

Study Area: PG&E Bulk
HighlLow Voltage & » California ISO
Voltage (kV)
. . Categor 2022 Summer 2022 Sprin
Substation Worst Contingency Category g .y 2019 Summer [ 2022 Summer | 2027 Summer | 2027 Summer | 2019 Light 2022 Spring | 2027 Spring . 2027 Summer pring e .
Description . . 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
€ 500/230)
553 (LB
normal & 500/230&Gat up to 558 kV >=543 kV
Diablo 500kV normal conditions and all contingencies | PO-P7 outages es 500/230 or w/ Dlablo1&2 | norm 552 kV >=544
€ Moss out conting
I 500/230) consider installing shunt reactor or
norma ) . . .
Midway 500 kV normal conditions and all contingencies | PO-P7 >=540 kV >=540 KV dynamic reactive device on Diablo or
outages .
Gates 500 kV after Diablo Canyon plant
. . . normal & . . .
Gates 500 kV normal conditions and all contingencies | PO-P7 >=545 kV >=545 >=545 KV retires and opening one of the Diablo-
outages . .
I Midway 500kV lines
norma
Gates 500 kV contingencies PO-P7 up to 553 kV up to 552 kV
outages
| &
Tracy 500 kV normal conditions and all contingencies | PO-P7 norma >=544
outages
| &
Tesla 500 kV normal conditions and all contingencies | PO-P7 norma >=543
outages
| &
Los Banos 500 kV normal conditions and all contingencies | PO-P7 norma >=544
outages
| &
Maxwell 500 kV normal conditions and all contingencies | PO-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 fablounit & fine orx P |G-1/L-1, or T-1 N/A N/A upto 557 KV | up to 555 kv N/A up to 557 KV o
former consider installing shunt reactor or
. . ) . normal & dynamic reactive device on 500 kV in
Vaca Dixon 500 kV normal conditions and all contingencies | PO-P7 >=543
outages North PG&E
| &
Table Mtn 500 kV normal conditions and all contingencies | PO-P7 norma >=542
outages
3
Round Mtn 500 kV normal conditions and all contingencies | PO-P7 norma >=541
outages
" normal & ST .
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
o . " normal & mitigation in area studies, requires
Plain field 60 kV (Winters area) normal conditions PO 53.8 kV . .
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
€ conting on all available reactors in off peak
normal & to 1.277 to 1.095
230, 115 and 60-70 kV in PG&E | normal conditions and all contingencies | PO-P7 outages up o up o mitigation in area studies

California ISO/MID/RT

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

Study Area: PG&E Bulk

Transient Stability

£ California 1O

ID Generator/Load

Contingency

Category

Category
Description

Transient Stability Performance

2019 Summer Peak

2022 Summer
Peak

2027 Summer
Peak

2027 Summer
Partial Peak

2019 Light Spring

2022 Spring Off-
peak

2027 Spring Off-
peak

Potential Mitigation Solutions

No violations if stalling of single phase air conditioners is disabled

need to develop more accurate load models

Delayed voltage recovery on the buses close to three phase faults with stalling of single phase air conditioners enabled

need to clarify criteria for transient voltage

recovery

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

California ISO/MID/RT

August 15, 2016
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area: PG&E Bulk

Single Contingency Load Drop

&> 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 - Preliminary Study Results

Study Area: PG&E Bulk

Single Source Substation with more than 100 MW Load

‘\37 California ISO

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

August 14, 2015
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