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2017-2018 I1SO Reliability Assessment - Study Results

Study Area:

PG&E Bulk

& California 1SO

Loading (%)

conditions

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
500 kV LINES NORTHERN CALIFORNIA
ROUND MTN —TABLE MTN #1 or #2500 |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-iable 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 |ooom b 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
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 &
R?)u:d M:n Taéle Mtn ;Zc;rrn;#elr P6 T/t B 80822 D e <95% <95% <95% N2 e <95% Reduce COI flow according to seasonal nomogram
ROUND MTN —TABLE MTN #1 or #2 500 gtosea &
KV R ound MitnTable Min 2 or # 1 or bypass ser caps on the remaining Round Mtn-
oun n-laple n 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 Min-table Vth 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
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-table 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 ey P6 L-1/L-1 <95% <95% <95% <95% <95% 116.1% | <95% <95% <95% <95%
I g y Reduce Path 15 flow under normal conditions
Tesla-Los B Moss Landing-
TRACY-LOS BANOS 500 kV esla-Los Banos and loss Landing 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% <959, | O @ violation. Reduce Fa ow undernorma

500/230 kV TRANSFORMERS
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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%

California ISO/MID/RT

Banos 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 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
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August 15, 2017

Page 5 of 18




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
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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
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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

Page 12 of 18




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

Page 13 of 18




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

Page 14 of 18



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

August 15, 2016
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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

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

Study Area:
Thermal Overloads

PG&E Humboldt

&> California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

. . Categor . e .
Overloaded Facility Contingency (All and Worst P6) Category gory 2019 2022 2027 2019 Winter | 2022 Winter | 2027 Winter | 2019 Spring | 2022 Spring 2_022 P 2019 SP 2027 SP 2022 SP Heavy ,2027 Project & Potential Mitigation Solutions
Description Summer Summer Summer Peak Peak Peak Light Load | Off-Peak High CEC Peak-Shift | Peak-Shift Renewable & | Retirement of
Peak Peak Peak g Forecast Min Gas Gen |QF Generations
P1-1:A1:2: BLUELKPP 12.47KV GEN UNIT 1
& P1-2:A1:4:_BRIDGEVILLE-COTTONWOOD P3 G-1/N-1 <90 <90 <90 <90 <90 103 <90 <90 <90 <90 <90 <90 <90 System upgrade or prefered resource
115KV [1110]
P1-2:A1:1:_ HUMBOLDT BAY-HUMBOLDT
#2 115KV [7090] & P1-
31000 HUMBOLDT 115 31452 [ ] P6 N-1-1 <90 <90 92 NConv <90 NConv <90 <90 101 <90 100 <90 96 Severe voltage issue
2:A1:4: BRIDGEVILLE-COTTONWOOD
TRINITY 11511 -
115KV [1110]
P1-2:A1:4:_BRIDGEVILLE-COTTONWOOD
115KV [1110] & P1-2:A1:1:_ HUMBOLDT P6 N-1-1 <90 <90 92 NConv NConv NConv <90 <90 101 <90 100 <90 99 Severe voltage issue
BAY-HUMBOLDT #2 115KV [7090]
P2-3:A1:9:_HMBLT BY 60KV - MIDDLE Non-bus-ti
R EAKER EAY 3 P2 broen k:s '€ 12 17 9 7 47 8 105 113 8 16 8 46 10 System upgrade or prefered resource
31080 HUMBOLDT 60.0 31088 axer
HMBLT JT 60.0 1 1 P7-1:A1:2:_HUMBOLDT BAY-HUMBOLDT
' #1 & HUMBOLDT BAY-HUMBOLDT #2 P7 DCTL 24 25 48 38 22 44 100 97 54 23 54 23 55 System upgrade or prefered resource
LINES
P1-2:A1:13:_HUMBOLDT BAY-HUMBOLDT
31084 HARRISST 60.0 31086 gij(?_ﬁ/&gggf#zzéfvl:;S:S_OHUMBOLDT P6 N-1-1 <90 <90 100 <90 <90 89 81 67 100 <90 100 <90 <90 System upgrade or prefered resource
EUREKA 60.01 1 i (7080
P2-3:A1:10:_HMBLT BY 60KV - MIDDLE P2 Non-bus-tie 110 111 117 83 79 93 44 36 123 112 123 89 119 Short Term : Action Plan ; Long Term : Preferred
BREAKER BAY 4 breaker resource
P1-2:A1:12: HUMBOLDT BAY-HUMBOLDT
31086 EUREKA 60.0 31090 HMBLT gif(:_{KG/'\LL%SLOS_?#Zl;?Vl:;3:9_0HUMBOLDT P6 N-1-1 <90 <90 <90 <90 <90 <90 99 100 <90 <90 <90 <90 <90 System upgrade or prefered resource
BY60.011 i (7090]
P2-1:A1:14: HUMBOLDT BAY-EUREKA Li ti
- pp  |-'NEsecton 92 89 90 71 67 71 37 63 108 92 101 60 91 Sensitivity only
60KV [7070] (HUMBOLDT-HARRIS) wj/o fault
P2-2:A1:1: HUMBOLDT 115KV SECTION . . . .
31090 HMBLT BY 60.0 31100 EEL | MA P2 Bus 54 50 62 NConv 36 NConv 140 133 NConv 58 NConv 52 NConv Bridgeville - Garberville Revised Scope
RIVR60.011 P2-3:A1:1: HUMBOLDT - MA 115KV & Non-bus-ti
- P2 on-bus-tie 70 64 90 NConv 35 NConv 150 143 NConv 76 NConv 50 NConv  |Bridgeville - Garberville Revised Scope
HUMBOLDT-TRINITY LINE breaker
31091 RDGE CBN 60.0 31093 P1-2:A1:3:_HUMBOLDT-TRINITY 115KV
’ [1820] & P1-2:A1:4:_BRIDGEVILLE- P6 N-1-1 <90 <90 <90 <90 <90 <90 46 <90 NConv <90 <90 <90 <90 Sensitivity only
HYMPOMIJT 60.011
COTTONWOOD 115KV [1110]
P2-2:A1:1: HUMBOLDT 115KV SECTION )
31100 EEL RIVR 60.0 31102 MA P2 Bus 46 45 56 NConv 14 NConv 104 95 NConv 53 NConv 27 NConv Severe voltage issue
NEWBURG 60.01 1 P2-3:A1:1:_ HUMBOLDT - MA 115KV & Non-bus-tie ’
HUMBOLDT-TRINITY LINE P2 breaker 61 57 78 NConv 16 NConv 113 103 NConv 68 NConv 26 NConv Severe voltage issue
P2-2:A1:1: HUMBOLDT 115KV SECTION )
31102 NEWBURG 60.0 31105 MA P2 Bus 76 74 95 NConv 19 NConv 133 113 NConv 85 NConv 18 NConv Severe voltage issue
RIODLLTP60.011 P2-3:A1:1:_ HUMBOLDT - MA 115KV & Non-bus-tie ’
HUMBOLDT-TRINITY LINE P2 breaker 95 91 127 NConv 27 NConv 145 125 NConv 106 NConv 17 NConv Severe voltage issue
P2-2:A1:1: HUMBOLDT 115KV SECTION )
31104 CARLOTTA 60.0 31105 MA P2 Bus 93 84 108 NConv 30 NConv 122 104 NConv 96 NConv 9 NConv Severe voltage issue
RIODLLTP60.011 P2-3:A1:1:_ HUMBOLDT - MA 115KV & Non-bus-tie ’
HUMBOLDT-TRINITY LINE P2 breaker 113 102 140 NConv 38 NConv 133 115 NConv 117 NConv 7 NConv Severe voltage issue

California ISO/MID/RT

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

Study Area: PG&E Humboldt
Thermal Overloads ‘\3—; California I1ISO
Loading % (Baseline Scenarios) Loading % (Sensitivity Scenarios)
- . ategor . T .
Overloaded Facility Contingency (All and Worst P6) Category ¢ gory 2019 2022 2027 2019 Winter | 2022 Winter | 2027 Winter | 2019 Spring | 2022 Spring 2_022 P 2019 SP 2027 SP 2022 SP Heavy ,2027 Project & Potential Mitigation Solutions
Description Summer Summer Summer Peak Peak Peak Light Load | Off-Peak High CEC Peak-Shift | Peak-Shift Renewable & | Retirement of
Peak Peak Peak g Forecast Min Gas Gen |QF Generations
P1-3:A1:1:_HUMBOLDT 115/60KV TB 2 & )
P1-3:A1:4:_HUMBOLDT 115/60KV TB 1 P6 N-1-1 98 95 102 NConv 102 NConv 79 68 100 101 100 <90 98 Severe voltage issue
31104 CARLOTIA 60.0 31108 P2-2:A1:1:_HUMBOLDT 115KV SECTION
SWNSFLT60.011 VA = P2 Bus 98 88 111 NConv 34 NConv 120 102 NConv 100 NConv 10 NConv Severe voltage issue
P2-3:A1:1:_ HUMBOLDT - MA 115KV & Non-bus-tie .
HUMBOLDT-TRINITY LINE P2 breaker 118 105 143 NConv 42 NConv 131 113 NConv 120 NConv 10 NConv Severe voltage issue
P1-3:A1:1:_HUMBOLDT 115/60KV TB 2 & .
- P6 N-1-1 98 95 102 NC 102 NC 79 67 100 101 100 90 98
P1-3:A1:4:_HUMBOLDT 115/60KV T8 1 o o ) Severe vollage issue
31108 SWNS FLT 60.0 31110 P2-2:A1:1:_HUMBOLDT 115KV SECTION
BRDGVLLE 60.01 1 VA = P2 Bus 98 88 111 NConv 34 NConv 119 102 NConv 100 NConv 9 NConv Severe voltage issue
P2-3:A1:1:_HUMBOLDT - MA 115KV & Non-bus-tie .
- P2 118 105 143 NC 42 NC 130 113 NC 120 NC 9 NC
HUMBOLDT-TRINITY LINE breaker onv onv onv onv onv Severe voltage issue
P1-2:A1:15:_HUMBOLDT BAY-RIO DELL JCT
60KV [7100] & P1-3:A1:3:_ BRDGVLLE P6 N-1-1 100 <90 <90 <90 <90 <90 <90 <90 90 <90 <90 <90 <90 Significant leading power factor in 2019 [0.7]
31116 GRBRVLLE 60.0 31118 115/60KV TB 1
KEKAWAKA 60.01 1 P1-3:A1:3:_BRDGVLLE 115/60KV TB 1 & P1-
2:A1:15:_ HUMBOLDT BAY-RIO DELL JCT P6 N-1-1 101 <90 <90 <90 <90 <90 <90 <90 <90 <90 <90 <90 <90 Significant leading power factor in 2019 [0.7]
60KV [7100]
31120 FRUTLDIT 60.0 31122 P1-2:A1:4:_BRIDGEVILLE-COTTONWOOD
ETSWRDIT 60.01 1 115KV [1110] & P1-2:A1:3:_HUMBOLDT- P6 N-1-1 <90 <90 <90 <90 <90 <90 98 101 <90 <90 <90 92 <90 System upgrade or prefered resource
’ TRINITY 115KV [1820]

California ISO/MID/RT August 15, 2016 Page 2 of 13



2017-2018 I1SO Reliability Assessment - Study Results

Study Area: PG&E Humboldt
High/Low Voltages o . .
g g < California ISO
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
2022 SP 2007
. . Catego . e .
Substation Contingency (All and Worst P6) Category g ry 2019 2022 2027 2919 2922 2927 ,2019_ 2_022 2,022 SP 2019SP | 2027 SP Heavy Retirement of Project & Potential Mitigation Solutions
Description | Summer Summer Summer Winter Winter Winter  |Spring Light| Spring Off- | High CEC Peak-Shift | Peak-Shift Renewable QF
Peak Peak Peak Peak Peak Peak Load Peak Forecast & Min Gas .
Generations
Gen
Load fact ti d volt
BIG_LAGN 60 kV Base Case PO N-0 1.05 1.03 1.03 1.01 1.02 1.01 1.05 1.03 1.01 1.03 1.02 1.03 101 |oa¢poweriactorcorrection andvoitage
support if needed
BRDGVLLE 115 kV Base Case PO N-0 1.05 1.04 1.04 1.03 1.04 1.03 1.06 1.07 1.02 1.04 1.03 1.04 103 |toadpowerfactor correction and voltage
support if needed
Load fact ti d volt
HMBLDTB 115 kV Base Case PO N-0 1.05 1.04 1.04 1.03 1.04 1.03 1.07 1.09 1.03 1.04 1.03 1.05 103 |oa¢poweriactorcorrection andvoritage
support if needed
HOOPA 60 kV Base Case PO N-0 0.96 0.96 0.96 0.96 0.98 0.97 1.02 1.01 0.94 0.96 0.95 0.98 0.7 |03 power factor correction and voltage
support if needed
Load fact ti d volt
HUMB_BS1 115 kV Base Case PO N-0 1.05 1.04 1.04 1.03 1.04 1.03 1.07 1.09 1.03 1.04 1.03 1.05 103 |oa¢poweriactorcorrection andvoitage
support if needed
HUMBOLDT 115 kV Base Case PO N-0 1.05 1.04 1.04 1.03 1.05 1.03 1.07 1.09 1.03 1.05 1.03 1.06 103  |toadpowerfactor correction and voltage
support if needed
Load fact ti d volt
LOW GAP1 115 kV Base Case PO N-0 1.05 1.04 1.04 1.03 1.04 1.03 1.06 1.07 1.03 1.04 1.03 1.04 1.03 oad power 1actar correction and voftage
support if needed
ORICK 60 kV Base Case PO N-0 1.05 1.03 1.03 1.00 1.02 1.01 1.05 1.03 1.01 1.02 1.02 1.03 101 |toddpowerfactor correction and voltage
support if needed
P1-1:A1:10:_HUMB_G213.80KV GEN UNIT Load power factor correction and voltage
HOOPA 60 kV 7 & P1-2:A1:4:_BRIDGEVILLE- P3 G-1/N-1 >0.9 >0.9 >0.9 >0.9 >0.9 0.89 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 P ) &
support if needed
COTTONWOOD 115KV [1110]
P1-1:A1:9:_HUMB_G2 13.80KV GEN UNIT .
Load power factor correction and voltage
HOOPA 60 kV 6 & P1-2:A1:4:_BRIDGEVILLE- P3 G-1/N-1 >0.9 >0.9 >0.9 >0.9 >0.9 0.89 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 }
support if needed
COTTONWOOD 115KV [1110]
P1-1:A1:10:_HUMB_G213.80KV GEN UNIT Load power factor correction and voltage
HUMBOLDT 115 kV 7 & P1-2:A1:4:_BRIDGEVILLE- P3 G-1/N-1 <1.05 <1.05 <1.05 <1.05 <1.05 0.89 <1.05 1.12 <1.05 <1.05 <1.05 <1.05 <1.05 o :rt f needed &
COTTONWOOD 115KV [1110] PP
P1-1:A1:4:_HUMB_G1 13.80KV GEN UNIT .
Load power factor correction and voltage
HUMBOLDT 115 kV 1 & P1-2:A1:11: HUMBOLDT BAY-EUREKA |P3 G-1/N-1 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 1.12 <1.05 1.10 <1.05 1.11 <1.05 )
support if needed
60KV [7070]
P1-1:A1:4:_HUMB_G113.80KV GEN UNIT Load power factor correction and voltage
HUMBOLDT 115 kV 1 & P1-2:A1:2: HUMBOLDT-BRIDGEVILLE |P3 G-1/N-1 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 1.10 1.15 <1.05 <1.05 <1.05 1.12 <1.05 P ) g
support if needed
115KV [1810]
P1-1:A1:4: HUMB_G1 13.80KV GEN UNIT .
- - Load power factor correction and voltage
HUMBOLDT 115 kV 1 & P1-2:A1:4: BRIDGEVILLE- P3 G-1/N-1 <1.05 <1.05 <1.05 <1.05 <1.05 0.88 <1.05 1.13 <1.05 <1.05 <1.05 <1.05 <1.05 sUoport if needed
COTTONWOOD 115KV [1110] PP
P1-1:AL:4:_HUMB_G1 13.80KV GEN UNIT Load power factor correction and voltage
WILLWCRK 60 kV 1 & P1-2:A1:4: BRIDGEVILLE- P3 G-1/N-1 >0.9 >0.9 >0.9 >0.9 >0.9 0.90 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 P ) &
support if needed
COTTONWOOD 115KV [1110]
P1-3:A1:5: FPC60/13.8KV TB 1 & P1-
ARCATA 60 kV - / P6 N-1-1 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.86 >0.9 >0.9 >0.9 >0.9 Voltage support, UVLS and/ or SPS
3:A1:2:_ HUMB_BS1115/13.8KVTB 1
P1-4:A1:1: HUMBOLDT SHUNT=7H & P1-
ARCATA 60 kV - P6 N-1-1 >0.9 >0.9 >0.9 >0.9 >0.9 0.88 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 Volt t, UVLS and SPS
2:A1:10:_FAIRHAVEN #1 60KV [6850] oftage suppor and/ or
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2017-2018 I1SO Reliability Assessment - Study Results

Study Area: PG&E Humboldt
High/Low Voltages ‘(37 California ISO
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
2022 SP 2027
Substation Contingency (All and Worst P6) Category Category 2019 2022 2027 2919 2922 2927 ,2019_ 2_022 2,022 SP 2019SP | 2027 SP Heavy Retirement of Project & Potential Mitigation Solutions
Description | Summer Summer Summer Winter Winter Winter  |Spring Light| Spring Off- | High CEC Peak-Shift | Peak-Shift Renewable QF
Peak Peak Peak Peak Peak Peak Load Peak Forecast & Min Gas .
Generations
Gen

P1-2:A1:10:_FAIRHAVEN #1 60KV [6850] &

BCHIPMIL 60 kV P1-2:A1:1: HUMBOLDT BAY-HUMBOLDT [P6 N-1-1 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.86 >0.9 >0.9 >0.9 >0.9 Voltage support, UVLS and/ or SPS
#2 115KV [7090]
P1-2:A1:10:_FAIRHAVEN #1 60KV [6850] &

BIG_LAGN 60 kV P1-2:A1:1:_HUMBOLDT BAY-HUMBOLDT [P6 N-1-1 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.87 >0.9 >0.9 >0.9 >0.9 Voltage support, UVLS and/ or SPS
#2 115KV [7090]

BIG_LAGN 60 kV Ei:iﬁi;O_QTJAI\I/IRBI-E\giNlY;/engE\;/K[\f?'SBOi & P6 N-1-1 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.89 >0.9 >0.9 >0.9 >0.9 Voltage support, UVLS and/ or SPS
P1-4:A1:11: HUMBOLDT SVD=V & P1-

BIG_LAGN 60kV 2:A1:2:_ HUMBOLDT-BRIDGEVILLE 115KV [P6 N-1-1 1.10 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 Voltage support, UVLS and/ or SPS
[1810]
P1-2:A1:10:_FAIRHAVEN #1 60KV [6850] &

BLUE LKE 60 kV P1-2:A1:1: HUMBOLDT BAY-HUMBOLDT [P6 N-1-1 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.87 >0.9 >0.9 >0.9 >0.9 Voltage support, UVLS and/ or SPS
#2 115KV [7090]
P1-2:A1:10:_FAIRHAVEN #1 60KV [6850] &

BLUE LKE 60 kV P6 N-1-1 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.88 >0.9 >0.9 >0.9 >0.9 Voltage support, UVLS and/ or SPS
P1-3:A1:2: HUMB_BS1 115/13.8KV TB 1
P1-3:A1:5:_ FPC 60/13.8KV TB 1 & P1-

BLUE LKE 60 kV 2:A1:1: HUMBOLDT BAY-HUMBOLDT #2 [P6 N-1-1 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.87 >0.9 >0.9 >0.9 >0.9 Voltage support, UVLS and/ or SPS
115KV [7090]
P1-3:A1:3:_BRDGVLLE 115/60KV TB 1 & P14

BRDGVLLE 60 kV 2:A1:15:_ HUMBOLDT BAY-RIO DELL JCT P6 N-1-1 >0.9 0.46 0.50 0.45 0.44 0.45 >0.9 0.86 0.48 0.52 0.48 0.56 0.43 Voltage support, UVLS and/ or SPS
60KV [7100]
P1-4:A1:11: HUMBOLDT SVD=V & P1-

BRDGVLLE 60 kV 2:A1:15: HUMBOLDT BAY-RIO DELL JCT P6 N-1-1 1.11 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 Voltage support, UVLS and/ or SPS
60KV [7100]
P1-2:A1:10:_FAIRHAVEN #1 60KV [6850] &

BRDGVLLE 115 kV P1-2:A1:1:_ HUMBOLDT BAY-HUMBOLDT [P6 N-1-1 >0.9 >0.9 >0.9 0.87 >0.9 0.87 >0.9 >0.9 0.81 >0.9 >0.9 >0.9 >0.9 Voltage support, UVLS and/ or SPS
#2 115KV [7090]
P1-4:A1:10:_GRBRVLLE SVD=V & P1-

BRDGVLLE 115 kV 2:A1:4: BRIDGEVILLE-COTTONWOOD P6 N-1-1 <1.05 <1.05 <1.05 <1.05 <1.05 0.87 1.14 1.15 <1.05 <1.05 <1.05 1.11 <1.05 Voltage support, UVLS and/ or SPS
115KV [1110]

BRDGVLLE 115 kV P1-4:A1:10:_GRBRVLLE SVD=V & P1- P6 N-1-1 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 1.12 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 Voltage support, UVLS and/ or SPS
3:A1:5:_FPC60/13.8KV TB 1
P1-2:A1:15:_ HUMBOLDT BAY-RIO DELL JCT

CARLOTTA 60 kV 60KV [7100] & P1-3:A1:3: BRDGVLLE P6 N-1-1 >0.9 0.45 0.45 0.41 0.41 0.39 >0.9 >0.9 0.45 0.48 0.42 0.49 0.39 Voltage support, UVLS and/ or SPS
115/60KV TB 1
P1-2:A1:10:_FAIRHAVEN #1 60KV [6850] &

EUREKA 60 kV P1-2:A1:1:_ HUMBOLDT BAY-HUMBOLDT [P6 N-1-1 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.83 >0.9 >0.9 >0.9 >0.9 Voltage support, UVLS and/ or SPS
#2 115KV [7090]
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2017-2018 I1SO Reliability Assessment - Study Results

Study Area: PG&E Humboldt
High/Low Voltages ‘(37 California ISO
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
2022 SP 2027
Substation Contingency (All and Worst P6) Category Category 2019 2022 2027 2919 2922 2927 ,2019_ 2_022 2,022 SP 2019SP | 2027 SP Heavy Retirement of Project & Potential Mitigation Solutions
Description | Summer Summer Summer Winter Winter Winter  |Spring Light| Spring Off- | High CEC Peak-Shift | Peak-Shift Renewable QF
Peak Peak Peak Peak Peak Peak Load Peak Forecast & Min Gas .
Generations
Gen

EUREKA 60 kV Ei:iﬁi;O_QTJAI\I/IRBI-E\giNlY;/engE\;/K[\f?'SBOi & P6 N-1-1 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.84 >0.9 >0.9 >0.9 >0.9 Voltage support, UVLS and/ or SPS
P1-4:A1:1:_ HUMBOLDT SHUNT=7H & P1-

EUREKA 60 kV - P6 N-1-1 >0.9 >0.9 >0.9 >0.9 >0.9 0.87 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.87 Voltage support, UVLS and/ or SPS
2:A1:10:_FAIRHAVEN #1 60KV [6850]

EUREKA 60 kV P1-4:A1:1: HUMBOLDT SHUNT=7H & P1- 1, N-1-1 >0.9 0.9 0.9 0.9 0.9 0.87 >0.9 0.9 0.9 0.9 0.9 0.9 0.87 |Voltage support, UVLS and/ or SPS
3:A1:5:_FPC 60/13.8KV TB 1
P1-4:A1:11: HUMBOLDT SVD=V & P1-

EUREKA 60 kV 2:A1:2:_ HUMBOLDT-BRIDGEVILLE 115KV [P6 N-1-1 1.10 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 Voltage support, UVLS and/ or SPS
[1810]
P1-2:A1:10:_FAIRHAVEN #1 60KV [6850] &

FAIRHAVN 60 kV P1-2:A1:1: HUMBOLDT BAY-HUMBOLDT [P6 N-1-1 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.85 >0.9 >0.9 >0.9 >0.9 Voltage support, UVLS and/ or SPS
#2 115KV [7090]
P1-2:A1:10:_FAIRHAVEN #1 60KV [6850] &

FAIRHAVN 60 kV P6 N-1-1 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.86 >0.9 >0.9 >0.9 >0.9 Voltage support, UVLS and/ or SPS
P1-3:A1:2: HUMB_BS1 115/13.8KV TB 1

FAIRHAVN 60 kV ZlAzll?;id}‘:ﬂiiﬁ;f:&tﬁ;‘;g Pl P6 N-1-1 >0.9 >0.9 >0.9 >0.9 >0.9 0.88 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 Voltage support, UVLS and/ or SPS

FAIRHAVN 60 kV P1-4:A1:1: HUMBOLDT SHUNT=7H & P1- P6 N-1-1 >0.9 >0.9 >0.9 >0.9 >0.9 0.88 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 Voltage support, UVLS and/ or SPS
3:A1:5:_FPC60/13.8KV TB 1
P1-2:A1:15:_ HUMBOLDT BAY-RIO DELL JCT

FRUITLND 60 kV 60KV [7100] & P1-3:A1:3: BRDGVLLE P6 N-1-1 >0.9 0.57 0.56 0.52 0.52 0.50 >0.9 >0.9 0.55 0.58 0.53 0.61 0.50 Voltage support, UVLS and/ or SPS
115/60KV TB 1
P1-4:A1:10:_GRBRVLLE SVD=V & P1-

FRUITLND 60 kV 2:A1:20:_GARBERVILLE-LAYTONVILLE 60KV |P6 N-1-1 1.13 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 Voltage support, UVLS and/ or SPS
[8365]
P1-4:A1:10:_GRBRVLLE SVD=V & P1-

FRUITLND 60 kV 2:A1:4: BRIDGEVILLE-COTTONWOOD P6 N-1-1 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 1.13 1.11 <1.05 <1.05 <1.05 <1.05 <1.05 Voltage support, UVLS and/ or SPS
115KV [1110]
P1-3:A1:3:_BRDGVLLE 115/60KV TB 1 & P14

GRBRVLLE 60 kV 2:A1:15:_ HUMBOLDT BAY-RIO DELL JCT P6 N-1-1 >0.9 0.59 0.62 0.58 0.57 0.57 >0.9 >0.9 0.59 0.63 0.59 0.68 0.56 Voltage support, UVLS and/ or SPS
60KV [7100]
P1-4:A1:10:_GRBRVLLE SVD=V & P1-

GRBRVLLE 60 kV 2:A1:15: HUMBOLDT BAY-RIO DELL JCT P6 N-1-1 1.13 <1.05 <1.05 <1.05 <1.05 <1.05 1.16 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 Voltage support, UVLS and/ or SPS
60KV [7100]
P1-4:A1:10:_GRBRVLLE SVD=V & P1-

GRBRVLLE 60 kV 2:A1:20:_GARBERVILLE-LAYTONVILLE 60KV |P6 N-1-1 1.20 <1.05 <1.05 <1.05 1.16 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 Voltage support, UVLS and/ or SPS
[8365]
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2017-2018 I1SO Reliability Assessment - Study Results

Study Area: PG&E Humboldt
High/Low Voltages o . .
g g < California ISO
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
2022 SP 2027
. . Catego . e .
Substation Contingency (All and Worst P6) Category g ry 2019 2022 2027 2919 2922 2927 ,2019_ 2_022 2,022 sP 2019SP | 2027 SP Heavy Retirement of Project & Potential Mitigation Solutions
Description | Summer Summer Summer Winter Winter Winter  |Spring Light| Spring Off- | High CEC Peak-Shift | Peak-Shift Renewable QF
Peak Peak Peak Peak Peak Peak Load Peak Forecast & Min Gas .
Generations
Gen
P1-4:A1:10:_GRBRVLLE SVD=V & P1-
GRBRVLLE 60 kV 2:Al1:4: BRIDGEVILLE-COTTONWOOD P6 N-1-1 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 1.16 1.15 <1.05 <1.05 <1.05 <1.05 <1.05 Voltage support, UVLS and/ or SPS
115KV [1110]
HARRIS 60 kV P1-3:A1:5:_FPC60/13.8KV TB 1 & P1- P6 N-1-1 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.85 >0.9 >0.9 >0.9 >0.9 Voltage support, UVLS and/ or SPS
3:A1:2:_ HUMB_BS1115/13.8KVTB 1
P1-4:A1:1:_HUMBOLDT SHUNT=7H & P1-
HARRIS 60 kV - P6 N-1-1 >0.9 >0.9 >0.9 >0.9 >0.9 0.88 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.88 Volt t, UVLS and SPS
2:A1:10:_FAIRHAVEN #1 60KV [6850] oftage suppor and/ or
P1-3:A1:5:_FPC 60/13.8KV TB 1 & P1-
HOOPA 60 kV 2:A1:1:_ HUMBOLDT BAY-HUMBOLDT #2 [P6 N-1-1 >0.9 >0.9 >0.9 0.86 >0.9 0.86 >0.9 >0.9 0.74 >0.9 >0.9 >0.9 0.86 Voltage support, UVLS and/ or SPS
115KV [7090]
P1-4:A1:1:_HUMBOLDT SHUNT=7H & P1-
HOOPA 60 kV - P6 N-1-1 >0.9 >0.9 >0.9 >0.9 >0.9 0.81 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.81 Volt t, UVLS and SPS
2:A1:10:_FAIRHAVEN #1 60KV [6850] oftage suppor and/ or
P1-1:A1:4:_HUMB_G1 13.80KV GEN UNIT
HUMB_BS1 115kV 1 & P1-2:A1:4:_BRIDGEVILLE- P6 N-1-1 <1.05 <1.05 <1.05 <1.05 <1.05 0.89 <1.05 1.13 <1.05 <1.05 <1.05 <1.05 <1.05 Voltage support, UVLS and/ or SPS
COTTONWOOD 115KV [1110]
P1-2:A1:2:_ HUMBOLDT-BRIDGEVILLE
HUMB_BS1 115kV 115KV [1810] & P1-2:A1:11:_HUMBOLDT |P6 N-1-1 <1.05 1.13 1.12 <1.05 <1.05 <1.05 1.15 1.17 1.12 1.16 1.14 1.13 <1.05 Voltage support, UVLS and/ or SPS
BAY-EUREKA 60KV [7070]
P1-2:A1:5:_ESSEX JCT-ORICK 60KV [6810]
HUMB_BS1 115kV & P1-2:A1:4:_BRIDGEVILLE-COTTONWOOD|P6 N-1-1 >0.9 >0.9 >0.9 >0.9 >0.9 0.87 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.87 Voltage support, UVLS and/ or SPS
115KV [1110]
P1-4:A1:11: HUMBOLDT SVD=V & P1-
HUMBOLDT 60 kV 2:A1:2: HUMBOLDT-BRIDGEVILLE 115KV [P6 N-1-1 1.11 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 Voltage support, UVLS and/ or SPS
[1810]
P1-3:A1:5:_FPC 60/13.8KV TB 1 & P1-
MPLE CRK 60 kV 2:A1:1:_ HUMBOLDT BAY-HUMBOLDT #2 [P6 N-1-1 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.82 >0.9 >0.9 >0.9 >0.9 Voltage support, UVLS and/ or SPS
115KV [7090]
P1-4:A1:1:_HUMBOLDT SHUNT=7H & P1-
MPLE CRK 60 kV - P6 N-1-1 >0.9 >0.9 >0.9 >0.9 >0.9 0.86 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.86 Volt t, UVLS and SPS
2:A1:10:_FAIRHAVEN #1 60KV [6850] oftage suppor and/ or
P1-2:A1:10:_FAIRHAVEN #1 60KV [6850] &
NEWBURG 60 kV P1-2:A1:1:_ HUMBOLDT BAY-HUMBOLDT [P6 N-1-1 >0.9 >0.9 >0.9 0.90 >0.9 0.89 >0.9 >0.9 0.81 >0.9 >0.9 >0.9 0.89 Voltage support, UVLS and/ or SPS
#2 115KV [7090]
P1-2:A1:10:_FAIRHAVEN #1 60KV [6850] &
NEWBURG 60 kV - P6 N-1-1 0.9 0.9 0.9 0.90 0.9 0.89 0.9 0.9 0.82 0.9 0.9 0.9 0.89 Volt t, UVLS and SPS
P1-3:A1:2: HUMB_BS1 115/13.8KV TB 1 g g g g g g g g g oftage suppor and/ or
P1-2:A1:10:_FAIRHAVEN #1 60KV [6850] &
ORICK 60 kV P1-2:A1:1:_HUMBOLDT BAY-HUMBOLDT [P6 N-1-1 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.88 >0.9 >0.9 >0.9 >0.9 Voltage support, UVLS and/ or SPS
#2 115KV [7090]
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2017-2018 I1SO Reliability Assessment - Study Results

Study Area: PG&E Humboldt
High/Low Voltages %:% California ISO
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
2022 SP 2027
Substation Contingency (All and Worst P6) Category Category 2019 2022 2027 2919 2922 2927 ,2019_ 2_022 2,022 SP 2019SP | 2027 SP Heavy Retirement of Project & Potential Mitigation Solutions
Description | Summer Summer Summer Winter Winter Winter  |Spring Light| Spring Off- | High CEC Peak-Shift | Peak-Shift Renewable QF
Peak Peak Peak Peak Peak Peak Load Peak Forecast & Min Gas .
Generations
Gen
ORICK  60kV Ei:iﬁi;O_QTJAI\I/IRBI-EZ?\;Y;/engE\;/K[\f?'SBOi & P6 N-1-1 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.89 >0.9 >0.9 >0.9 >0.9 Voltage support, UVLS and/ or SPS
P1-4:A1:11: HUMBOLDT SVD=V & P1-
ORICK 60 kV 2:A1:2:_ HUMBOLDT-BRIDGEVILLE 115KV [P6 N-1-1 1.11 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 Voltage support, UVLS and/ or SPS
[1810]
P1-2:A1:10:_FAIRHAVEN #1 60KV [6850] &
PCLUMBER 60 kV P1-2:A1:1: HUMBOLDT BAY-HUMBOLDT [P6 N-1-1 >0.9 >0.9 >0.9 >0.9 >0.9 0.90 >0.9 >0.9 0.82 >0.9 >0.9 >0.9 0.90 Voltage support, UVLS and/ or SPS
#2 115KV [7090]
P1-2:A1:15:_ HUMBOLDT BAY-RIO DELL JCT
PCLUMBER 60 kV 60KV [7100] & P1-3:A1:3:_BRDGVLLE P6 N-1-1 >0.9 0.45 0.45 0.41 0.41 0.39 >0.9 >0.9 0.45 0.48 0.42 0.49 0.39 Voltage support, UVLS and/ or SPS
115/60KV TB 1
RDGE CBN 60 kV P1-3:A1:5:_FPC60/13.8KV TB 1 & P1- P6 N-1-1 >0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.84 0.9 >0.9 0.9 >0.9  |Voltage support, UVLS and/ or SPS
3:A1:2: HUMB_BS1115/13.8KVTB 1
P1-4:A1:1: HUMBOLDT SHUNT=7H & P1-
RDGE CBN 60 kV - P6 N-1-1 >0.9 >0.9 >0.9 >0.9 >0.9 0.88 >0.9 >0.9 >0.9 >0.9 >0.9 0.88 Voltage support, UVLS and/ or SPS
2:A1:10:_FAIRHAVEN #1 60KV [6850]
P1-2:A1:10:_FAIRHAVEN #1 60KV [6850] &
RIO DELL 60 kV P1-2:A1:1: HUMBOLDT BAY-HUMBOLDT [P6 N-1-1 >0.9 >0.9 >0.9 0.89 0.88 >0.9 >0.9 0.80 >0.9 >0.9 >0.9 0.88 Voltage support, UVLS and/ or SPS
#2 115KV [7090]
P1-2:A1:15:_ HUMBOLDT BAY-RIO DELL JCT
RIO DELL 60 kV 60KV [7100] & P1-3:A1:3:_BRDGVLLE P6 N-1-1 >0.9 0.44 0.44 0.40 0.40 0.38 >0.9 >0.9 0.43 0.46 0.41 0.48 0.38 Voltage support, UVLS and/ or SPS
115/60KV TB 1
P1-3:A1:3: BRDGVLLE 115/60KV TB 1 & P11
RIO DELL 60 kV 2:A1:15: HUMBOLDT BAY-RIO DELL JCT P6 N-1-1 >0.9 0.39 0.44 0.39 0.38 0.38 >0.9 0.80 0.41 0.46 0.41 0.49 0.36 Voltage support, UVLS and/ or SPS
60KV [7100]
P1-2:A1:10:_FAIRHAVEN #1 60KV [6850] &
RUSS RCH 60 kV P1-2:A1:1:_ HUMBOLDT BAY-HUMBOLDT |[P6 N-1-1 >0.9 >0.9 >0.9 >0.9 >0.9 0.90 >0.9 >0.9 0.80 >0.9 >0.9 >0.9 0.90 Voltage support, UVLS and/ or SPS
#2 115KV [7090]
P1-2:A1:1: HUMBOLDT BAY-HUMBOLDT
SCOTIATP 60 kV #2 115KV [7090] & P1- P6 N-1-1 >0.9 >0.9 >0.9 0.89 >0.9 0.89 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 Voltage support, UVLS and/ or SPS
2:A1:10:_FAIRHAVEN #1 60KV [6850]
P1-2:A1:10:_FAIRHAVEN #1 60KV [6850] &
SCOTIATP 60 kV P6 N-1-1 >0.9 >0.9 >0.9 0.89 >0.9 0.88 >0.9 >0.9 0.81 >0.9 >0.9 >0.9 0.88 Voltage support, UVLS and/ or SPS
P1-3:A1:2: HUMB_BS1 115/13.8KV TB 1
P1-2:A1:15:_ HUMBOLDT BAY-RIO DELL JCT
SCOTIATP 60 kV 60KV [7100] & P1-3:A1:3: BRDGVLLE P6 N-1-1 >0.9 0.44 0.44 0.40 0.40 0.38 >0.9 >0.9 0.43 0.46 0.41 0.48 0.38 Voltage support, UVLS and/ or SPS
115/60KV TB 1
P1-3:A1:3:_BRDGVLLE 115/60KV TB 1 & P14
SCOTIATP 60 kV 2:A1:15:_ HUMBOLDT BAY-RIO DELL JCT P6 N-1-1 >0.9 0.39 0.44 0.39 0.38 0.38 >0.9 0.80 0.41 0.46 0.41 0.49 0.36 Voltage support, UVLS and/ or SPS
60KV [7100]
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2017-2018 I1SO Reliability Assessment - Study Results

Study Area: PG&E Humboldt
High/Low Voltages ‘(37 California ISO
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
2022 SP 2027
Substation Contingency (All and Worst P6) Category Category 2018 2022 2027 2919 2922 2927 ,2019_ 2_022 2,022 SP 2019SP | 2027 SP Heavy Retirement of Project & Potential Mitigation Solutions
Description | Summer Summer Summer Winter Winter Winter  |Spring Light| Spring Off- | High CEC Peak-Shift | Peak-Shift Renewable QF
Peak Peak Peak Peak Peak Peak Load Peak Forecast & Min Gas .
Generations
Gen
P1-2:A1:15:_ HUMBOLDT BAY-RIO DELL JCT
SWNS FLT 60 kV 60KV [7100] & P1-3:A1:3:_BRDGVLLE P6 N-1-1 >0.9 0.50 0.49 0.45 0.45 0.43 >0.9 >0.9 0.48 0.51 0.46 0.54 0.43 Voltage support, UVLS and/ or SPS
115/60KV TB 1
P1-4:A1:11:_ HUMBOLDT SVD=V & P1-
SWNS FLT 60 kV 2:A1:15:_ HUMBOLDT BAY-RIO DELL JCT P6 N-1-1 1.11 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 Voltage support, UVLS and/ or SPS
60KV [7100]
P1-2:A1:10:_FAIRHAVEN #1 60KV [6850] &
TRINIDAD 60 kV P1-2:A1:1:_ HUMBOLDT BAY-HUMBOLDT ([P6 N-1-1 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.87 >0.9 >0.9 >0.9 >0.9 Voltage support, UVLS and/ or SPS
#2 115KV [7090]
P1-4:A1:11:_ HUMBOLDT SVD=V & P1-
TRINIDAD 60 kV 2:A1:2:_ HUMBOLDT-BRIDGEVILLE 115KV [P6 N-1-1 1.10 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 Voltage support, UVLS and/ or SPS
[1810]
P1-2:A1:10:_FAIRHAVEN #1 60KV [6850] &
WILLWCRK 60 kV P1-2:A1:1:_ HUMBOLDT BAY-HUMBOLDT ([P6 N-1-1 >0.9 >0.9 >0.9 0.88 >0.9 0.87 >0.9 >0.9 0.76 >0.9 >0.9 >0.9 0.87 Voltage support, UVLS and/ or SPS
#2 115KV [7090]
P1-2:A1:3:_HUMBOLDT-TRINITY 115KV
WILLWCRK 60 kV [1820] & P1-2:A1:1:_HUMBOLDT BAY- P6 N-1-1 >0.9 >0.9 >0.9 0.90 0.89 0.89 >0.9 >0.9 0.85 >0.9 >0.9 >0.9 0.89 Voltage support, UVLS and/ or SPS
HUMBOLDT #2 115KV [7090]
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2017-2018 ISO Reliability Assessment - Study Results

Study Area: PG&E Humboldt
Voltage Deviati (™ ‘ .
oltage Deviation ‘\ 9 CCIlIfOI'nICI 1ISO
Post Cont. Voltage Deviation % (Baseline Scenarios) Post Cont. Voltage Deviation % (Sensitivity Scenarios)
: Contingency (Al Category 2019 2022 2027 2022 SP 2022 SP Heavy 2027 . e ,
Substation Category - 2019 Winter | 2022 Winter [ 2027 Winter | 2019 Spring | 2022 Spring | ' 2019 SP | 2027 SP Retirement of | Project & Potential Mitigation Solutions
and Worst P6) Description | Summer | Summer | Summer : High CEC . . | Renewable &
Peak Peak Peak Light Load | Off-Peak Peak-Shift | Peak-Shift . QF
Peak Peak Peak Forecast Min Gas Gen .
Generations

None
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2017-2018 ISO Reliability Assessment - Study Results

Study Area:

Transient Stability

PG&E Humboldt

&> California 1ISO

Transient Stability Performance (Number of voltage and frequency violations)

. Category - - i .
Contingency Category > | 2019 Summer | 2022 Summer | 2027 Summer | 2019 Spring |2022 Spring Off- Potential Mitigation Solutions
Description : Select.. Select.. Select.. Select.. Select..
Peak Peak Peak Light Load Peak

LP SAMOA Unit 1 (Bus #31158) P1-1 0 0 0 0 0 No violation
HMBLDT B - HUMB_BS1 115 kV Line P1-2 32 46 32 32 46 Under review with PTO .
HUMB_BS1/HUMB_G1 115/13.8 kV No.1 o

P1-3 0 0 0 0 0 No violation
Transformer
HUMBOLDT 60 kV ID v SVD P1-4 0 0 0 0 0 No violation
Bus Fault at HUMBOLDT 115 kV p2-2 12 27 63 63 27 Under review with PTO .
Internal fault at Non-bus-tie-breaker . ,
#182 at HUMBOLDT 115 kV P2-3 63 53 55 53 63 Under review with PTO .
Not Applicable (There is no Bus-Tie-
Breaker at HUMBOLDT 115 kV pP2-4 0 0 0 0 0 No violation
substation)
LP SAMOA Unit 1 and HUMB_G1 Unit 1 P3-1 0 0 0 0 0 No violation
LP SAMOA Unit 1 and HUMBOLDT - P3-2 32 50 32 32 49 Under review with PTO
HMBLDT B 115 kV No.1 Line errevie '
LP SAMOA Unit 1 and
HUMB_BS1/HUMB_G1 115/13.8 kV No.1 P3-3 0 0 0 0 0 No violation
Transformer
LP SAMOA Unit 1 and HUMBOLDT 60 kV o

P3-4 0 0 0 0 0 No violation
ID v SVD
Breaker stuck for CB #BAEQ71 protecting I

P4-1 0 0 0 0 0
HUMB_G1 Unit 1 No violation
Breaker stuck for CB #182 protecting . .
HUMBOLDT-BRDGVLLE 115 kV No.1 Line P4-2 58 57 57 58 57 Under review with PTO .
Breaker stuck for CB #322 protecting
HUMBOLDT/HUMBOLDT 60/115 kV No.2 P4-3 57 59 61 59 62 Under review with PTO .
Transformer

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

Study Area:

Transient Stability

PG&E Humboldt

&> California 1ISO

Transient Stability Performance (Number of voltage and frequency violations)

. Category - - i .
Contingency Category o 2019 Summer | 2022 Summer | 2027 Summer | 2019 Spring {2022 Spring Off- Potential Mitigation Solutions
Description . Select.. Select.. Select.. Select.. Select..
Peak Peak Peak Light Load Peak

Breaker stuck for CB #6222 protecting . .
HUMBOLDT 60 kV ID v SVD P4-4 67 59 67 58 64 Under review with PTO .
Breaker stuck for CB #172 protecting Bus . .
Section HUMBOLDT 115 kv P4-5 24 60 63 63 58 Under review with PTO .
HUMB_G1 Unit1 P5-1 0 0 0 0 0 No violation
HUMBOLDT -HMBLDT B 115 kV No.1 N

. P5-2 0 0 0 0 0 No violation
Line
HUMBOLDT/HUMBOLDT 115/60 kV No.2

/ / P5-3 64 66 65 0 65 Under review with PTO .

Transformer
HUMBOLDT 60 kV ID v SVD P5-4 0 0 0 0 0 No violation
HUMBOLDT -HMBLDT B 115 kV No.1
Line and HUMBOLDT -BRDGVLLE 115 kV P6-1 55 55 55 53 55 Under review with PTO .
No.1 Line
HUMBOLDT -HMBLDT B 115 kV No.1
Line and HUMBOLDT/HUMBOLDT P6-2 0 3 10 7 0 Under review with PTO .
115/60 kV No.2 Transformer
HUMBOLDT 60 kV ID v SVD and P6-3 0 0 0 0 0 No violati
HUMBOLDT 60 kV ID.7h SVD 0 vioiation
Arcata - Humboldt 60 kV (31067 - 31080)
and Humboldt #1 60 kV (31066 - 31080) P7-1 0 0 0 0 0 No violation
Lines

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

Study Area: PG&E Humboldt ™
L 3 . .
Single Contingency Load Drop L~ CGlIFOI’nICI ISO
A t of Load Drop (MW
Worst Contingency Category Category mount of Load Drop (MW) Potential Mitigation Solutions
Description Select.. Select.. Select.. Select.. Select.. Select.. Select.. Select.. Select.. Select..

No single contingency resulted in total load drop of more than 250 MW.
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2017-2018 ISO Reliability Assessment - Study Results

Study Area:

PG&E Humboldt

Single Source Substation with more than 100 MW Load

@\\w California ISO

Substation

Load Served (MW)

Select..

Select..

Select..

Select..

Select.. Select..

Select..

Select.. Select..

Select..

Potential Mitigation Solutions

No Single Source Substation with more than 100 MW Load.
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area:
Thermal Overloads

PG&E North Coast & North Bay

‘.;_‘% California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

- ) Categor ) e )
Overloaded Facility Contingency (All and Worst P6) Category g .y 2019 2022 2027 2019 Winter | 2022 Winter | 2027 Winter | 2019 Spring | 2022 Spring 2,022 SP 2019 SP 2027 SP 2022 SP Heavy _2027 Project & Potential Mitigation Solutions
Description Summer Summer Summer Peak Peak Peak Lioht Load | Off-Peak High CEC peak-Shift | Peak-Shift Renewable & | Retirement of
Peak Peak Peak g Forecast Min Gas Gen | QF Generations

31386 MCDWLLSW 60.0 31388 Base Case PO N-0 74 73 71 87 89 91 36 50 78 77 74 53 110 Sensitivity only
PETLMAC60.011
31334 CLER LKE 60.0 31335 P1-2:A2:54:_KONOCTI-EAGLE ROCK 60KV p1 N-1 97 101 o8 77 75 75 o 33 110 103 o8 87 103 Short Tt?rm: Mlddletown. UVLS L.ong Term: Clear
GRANITE60.011 [6861] Lake Reinforcement Project Revised Scope
31334 CLER LKE 60.0 31335 Short T : Middlet UVLS L T :Cl

P1-3:A2:27:_EGLE RCK 115/60KV TB 1 PL N1 97 101 98 77 75 75 42 33 110 103 97 87 103 ort ferm: Middietown ong term: Llear
GRANITE60.011 Lake Reinforcement Project Revised Scope
31335 GRANITE 60.0 31336 HPLND |P1-2:A2:54:_KONOCTI-EAGLE ROCK 60KV p1 N-1 100 104 100 79 77 77 45 36 114 107 100 %0 105 Short Te.rm: Mlddletown. UVLS L.ong Term: Clear
JT60.011 [6861] Lake Reinforcement Project Revised Scope
31335 GRANITE 60.0 31336 HPLND Short T : Middlet UVLS L T :Cl

P1-3:A2:27:_EGLE RCK 115/60KV TB 1 PL N1 100 104 100 79 77 77 45 36 113 107 100 90 105 ort Term: Middietown ong term: Llear
JT60.011 Lake Reinforcement Project Revised Scope
31336 HPLND JT 60.0 31206 P1-2:A2:18:_ GEYSERS #3-EAGLE ROCK

~ P1 N-1 86 95 94 98 112 96 96 89 96 96 93 82 96 Reverse power relay will activate.

HPLND JT 11521 115KV [1660]

1 HPLND JT 60.0 312 P1-2:A2:20:_EGLE RCK-FULTON-SILVERD
31336 1T 60.031206 0:_EG CK-FULTON-S ° P1 N-1 84 80 80 94 100 94 63 60 84 81 79 73 94 Reverse power relay will activate.

HPLND JT 11521 115KV [0]

1 HPLND JT 60.0 312 P1-2:A2:54:_KONOCTI-EAGLE ROCK 60KV
31336 1T 60.031206 >4:_KONOC G ocK €0 P1 N-1 92 87 85 101 103 100 63 55 93 89 86 79 100 Reverse power relay will activate.

HPLND JT 11521 [6861]
31336 HPLND JT 60.0 31206 P1-2:A6:13:_SILVERDO-FULTON-EGLE RCK
- P1 N-1 84 80 80 94 100 94 63 60 84 81 79 73 94 Reverse power relay will activate.

HPLND JT 11521 115KV [0]
31336 HPLND JT 60.0 31206

P1-3:A2:27:_EGLE RCK 115/60KV TB 1 P1 N-1 92 87 85 101 103 100 63 55 93 89 86 79 100 Reverse power relay will activate.
HPLND JT 11521
31362 TRNTN JT 60.0 31378 P1-2:A2:58:_FULTON-LAGUNA-COTATI- 1 N-1 61 60 59 31 31 35 52 37 65 62 63 47 119 Sensitivity only
FULTON 60.01 1 SNMALDFL 60KV [0]
31364 MOLINO 60.0 31363 P1-2:A2:58:_FULTON-LAGUNA-COTATI- 1 N-1 73 71 69 39 90 03 60 39 76 73 75 51 127 Sensitivity only
TRNTN_JC60.011 SNMALDFL 60KV [0]

1378 FULTON 60.0 32 hort T : Action Plan ; Long T : Pref
31378 FULTON 60.0 32650 P1-2:A2:63:_LAKEVILLE #1 60KV [7360] PL N1 103 93 90 57 57 57 37 25 100 9% 9% 66 77 short Term : Action Plan ; Long Term : Preferred
ST.HELNA60.01 1 - resource
31384 COTATI 60.0 31389 P1-2:A2:2:_FULTON-BEARCNYN-WSFRDFLT p1 N-1 65 63 60 72 7 76 34 22 70 66 66 a4 103 Sensitivity only
PETC_JCT60.011 GEYSR16-GEYSR12-GEYSR14 230KV [0]

1384 COTATI 60.0 31 P1-2:A2:32: RONA-LAKEVILLE 115KV
31384 CO 60.0 31389 32:_CORO > P1 N-1 62 60 56 73 72 76 25 14 68 64 63 37 103 Sensitivity only
PETC_JCT60.011 [4311]

1384 COTATI 60.0 31 P1-2:A2:6:_FULTON-LAKEVILLE 230KV
31384 CO 60.0 31389 6:_FULTO 30 P1 N-1 59 56 52 71 69 75 13 3 66 61 60 30 102 Sensitivity only
PETC_JCT60.011 [4950]

31384 COTATI 60.0 31389
P1-3:A2:18:_FULTON 230/115KV TB 9 P1 N-1 61 58 56 71 70 74 27 15 66 62 62 37 100 Sensitivity only
PETC_JCT60.011

1 PETLMA A 60.0 31394 P1-2:A2:62:_LAKEVILLE-PETALUMA KV Lakeville #2 fi ly k Ful
31390 60.0 3139 62:_| U Cc 60 p1 N-1 100 99 05 142 142 149 6 52 107 101 102 68 160 akeville Upgrade(ormer‘y nown as Fulton
LKVLEJT 60.01 1 [7350] 230/115 kV Transformer project)

1392 LAKEVLLE 60.0 31394 LKVLE |P1-2:A2:62:_LAKEVILLE-PETALUMA KV
3139 60.03139 62:_ v €60 P1 N-1 94 92 89 123 123 129 43 49 100 95 95 64 150 System upgrade or prefered resource
JT60.011 [7350]

1397 WILLIT: .0 31312 FRT P1-2:A2:40:_MENDOCINO-PHIL T-

3139 51600313 0:_ OCINO oJc P1 N-1 42 44 45 78 105 NConv 30 33 47 44 44 39 NConv Fort Bragg UVLS
BRGG 60.01 1 HOPLAND 60KV [7520]
32568 IGNACIO 115 30445
P1-3:A6:4:_IGNACIO 230/115KV TB 6 P1 N-1 70 73 74 95 97 104 31 38 77 74 78 57 104 System upgrade or prefered resource
IGNACIO 2304 1
32568 IGNACIO 115 30445
IGNACIO 230 6 1 P1-3:A6:3:_IGNACIO 230/115KV TB 4 P1 N-1 71 73 74 95 97 104 31 38 77 74 78 57 104 System upgrade or prefered resource
32568 IGNACIO 115 32570 LS P1-2:A6:17:_IGNACIO-SAN RAFAEL #1
~ P1 N-1 83 88 90 107 109 117 33 44 92 89 95 66 127 Ignacio - Alto Voltage Conversion Revised Scope
GLLNS 1153 1 115KV [1850]
32664 IGNACO A 60.0 32666
P1-3:A6:8:_IGNACIO 115/60KV TB 3 P1 N-1 61 65 64 112 115 125 30 35 70 66 69 49 125 System upgrade or prefered resource
IGNACOB60.011
32667 1G JCT 60.0 32678 SAN_RFLJ |P1-2:A6:23:_IGNACIO-ALTO-SAUSALITO #2
- - P1 N-1 52 54 53 99 102 112 27 29 59 55 58 42 121 Ignacio - Alto Voltage Conversion Revised Scope
60.011 60KV [7170]
32667 1G JCT 60.0 32678 SAN_RFLJ |P1-2:A6:24:_IGNACIO-ALTO-SAUSALITO #1
- - P1 N-1 52 54 53 99 102 112 27 29 59 55 58 42 121 Ignacio - Alto Voltage Conversion Revised Scope
60.011 60KV [7160]
32678 SAN_RFLJ 60.0 32680 P1-2:A6:23:_IGNACIO-ALTO-SAUSALITO #2
- - P1 N-1 52 54 52 89 93 101 26 29 58 55 58 42 121 Ignacio - Alto Voltage Conversion Revised Scope
GREENBRE 60.01 1 60KV [7170]
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area:
Thermal Overloads

PG&E North Coast & North Bay

‘.;_‘% California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

- ) Categor ) e )
Overloaded Facility Contingency (All and Worst P6) Category gory 2019 2022 2027 2019 Winter | 2022 Winter | 2027 Winter | 2019 Spring | 2022 Spring 2,022 P 2019 SP 2027 SP 2022 SP Heavy _2027 Project & Potential Mitigation Solutions
Description Summer Summer Summer Peak Peak Peak Lioht Load | Off-Peak High CEC peak-Shift | Peak-Shift Renewable & | Retirement of
Peak Peak Peak g Forecast Min Gas Gen | QF Generations
32678 SAN_RFLU 60.0 32680 P1-2:A6:24:_IGNACIO-ALTO-SAUSALITO #1
- - P1 N-1 52 54 52 89 93 101 26 29 58 55 58 42 121 Ignacio - Alto Voltage Conversion Revised Scope
GREENBRE 60.01 1 60KV [7160]
30435 LAKEVILE 230 30460 VACA- |P2-4:A2:3:_LAKEVILE 230KV - SECTION 2E P2 Bus-tie o3 o o1 106 109 113 16 34 106 os 103 71 129 Substation upgrade
DIX23011 & 2D breaker
440 TULUCAY 2 460 VACA- |P2-4:A2:1:_LAKEVILE 230KV - SECTION 1E Bus-ti
30440 TULUCAY 230 30460 VAC - 30KV - SECTIO pp |Pustie 100 95 93 98 101 103 20 43 106 99 104 77 118 Substation upgrade
DIX23011 & 2E breaker
31118 KEKAWAKA 60.0 31308 P2-3:A2:38:_MENDOCNO - MA 60KV & P2 Non-bus-tie NConv NConv NConv NConv NConv NConv 55 NConv NConv NConv NConv NConv NConv No therr.nal overload issue - NConvs are due to
LYTNVLLE 60.01 1 MENDOCINO-PHILO JCT-HOPLAND LINE breaker voltage issue
1224 INDIN VL 115 3121 P2-3:A2:26:_EGLE RCK - MA 115KV Non-bus-ti
3 531215 3:A2:26: EGLE RC KV & P2 on-bus-tie 85 71 70 97 87 101 15 19 84 72 73 51 101 System upgrade or prefered resource
LUCERNJ1 11511 EAGLE ROCK-CORTINA LINE breaker
1246 BELLVUE 115 3124 P2-4:A2:7:_FULTON 115KV - SECTION 2D Bus-ti
31246 UE 11531248 -FULTON 115KV - SECTION 2D &, |Busttie 95 100 9% 119 118 120 47 58 106 102 98 75 128 Substation upgrade
PENNGRVE 1151 1 1D breaker
1248 PENNGRVE 115 31254 P2-4:A2:7:_FULTON 115KV - SECTION 2D Bus-ti
31248 PENNG 53125 -FULTON 115KV - SECTION 2D &, |Busttie 98 104 100 125 126 128 50 61 111 106 102 78 136 Substation upgrade
CORONA 11511 1D breaker
1254 CORONA 115 312 P2-4:A2:7:_FULTON 115KV - SECTION 2D Bus-ti
31254 CORONA 115 31255 -FULTON 115KV - SECTION 2D &, |Busttie 95 99 95 131 132 134 48 59 106 101 98 73 128 Substation upgrade
LAKEVLLE 11511 1D breaker
31306 WILLITS 60.0 31308 P2-3:A2:38:_MENDOCNO - MA 60KV & P2 Non-bus-tie NConv NConv NConv NConv NConv NConv 43 NConv NConv NConv NConv NConv NConv No therr.nal overload issue - NConvs are due to
LYTNVLLE60.01 1 MENDOCINO-PHILO JCT-HOPLAND LINE breaker voltage issue
1326 PHL T 60.031 P2-2:A2:42:_ MENDOCN KV SECTION No th | | i -N
31326 0 JCT 60.0 31336 | OCNO 60KV SECTIO P2 Bus 57 57 59 120 115 NConv )8 6 72 58 65 2 NConv ot erma overload issue - NConvs are due to
HPLND JT60.01 1 MA voltage issue
1326 PHL T 60.031 P2-3:A2:39:_MENDOCNO - MA 60KV Non-bus-ti No th | | i -N
31326 0JCT 60.031336 3:A2:39:_| OCNO 60KV & P2 on-bus-tie 57 7 59 124 NConv NConv 29 36 7 58 65 2 NConv ot erma overload issue - NConvs are due to
HPLND JT60.011 MENDOCINO-HARTLEY LINE breaker voltage issue
1326 PHL T 60.031 P2-4:A2:5:_ MENDOCNO 115KV - SECTION Bus-ti
31326 PHLO JCT 60.0 31336 > OCNO 115KV - SECTIO P2 us-tie 67 64 66 95 90 109 30 36 78 66 72 45 115 Substation upgrade
HPLND JT60.01 1 1D & 2D breaker
31334 CLER LKE 60.0 31335 P2-1:A2:56:_KONOCTI-EAGLE ROCK 60KV P2 Line section 97 101 o8 77 75 75 2 13 110 103 o8 87 103 Short Ta?rm: Mlddletown. UVLS L.ong Term: Clear
GRANITE60.011 [6861] (KONOCTI6-EGLE RCK) w/o fault Lake Reinforcement Project Revised Scope
31334 CLER LKE 60.0 31335 P2-2:A2:23:_EGLE RCK 115KV SECTIONMA| P2 [Bus 100 104 100 78 77 77 48 37 112 106 100 89 105 short Term: Middletown UVLS Long Term: Clear
GRANITE60.011 - Lake Reinforcement Project Revised Scope
31334 CLER LKE 60.0 31335 P2-2:A2:57:_EGLE RCK 60KV SECTION 1D P2 [Bus 97 101 98 77 75 75 42 33 110 103 98 87 103 short Term: Middletown UVLS Long Term: Clear
GRANITE60.011 Lake Reinforcement Project Revised Scope
31334 CLER LKE 60.0 31335 P2-3:A2:26:_EGLE RCK - MA 115KV & Py Non-bus-tie 102 105 103 79 78 78 49 37 114 108 102 89 106 Short Tt?rm: Mlddletowr? UVLS L.ong Term: Clear
GRANITE60.01 1 EAGLE ROCK-CORTINA LINE breaker Lake Reinforcement Project Revised Scope
31334 CLER LKE 60.0 31335 P2-3:A2:27:_EGLE RCK - MA 115KV & Py Non-bus-tie 100 104 100 78 77 77 48 38 112 106 100 89 105 Short T(?rm: Mlddletowr? UVLS L.ong Term: Clear
GRANITE60.011 EAGLE ROCK-REDBUD LINE breaker Lake Reinforcement Project Revised Scope
31335 GRANITE 60.0 31336 HPLND |P2-1:A2:56:_KONOCTI-EAGLE ROCK 60KV P2 Line section 100 104 100 79 77 77 45 36 114 107 100 %0 105 Short Te.rm: Mlddletown. UVLS L.ong Term: Clear
JT60.011 [6861] (KONOCTI6-EGLE RCK) w/o fault Lake Reinforcement Project Revised Scope
31335 GRANITE 60.0 31336 HPLND Short T : Middlet UVLS L T :Cl
P2-2:A2:23:_EGLE RCK 115KV SECTIONMA| P2 [Bus 103 107 103 80 79 79 51 41 116 109 103 92 108 ort Term: Middietown ong term: Llear
JT60.011 Lake Reinforcement Project Revised Scope
31335 GRANITE 60.0 31336 HPLND [P2-3:A2:26:_EGLE RCK - MA 115KV & P2 Non-bus-tie 105 108 106 82 20 80 52 20 118 112 104 a2 109 Short Te.rm: Mlddletown. UVLS L.ong Term: Clear
JT60.011 EAGLE ROCK-CORTINA LINE breaker Lake Reinforcement Project Revised Scope
31335 GRANITE 60.0 31336 HPLND [P2-3:A2:27:_EGLE RCK - MA 115KV & P2 Non-bus-tie 103 107 103 80 79 79 51 e 116 109 103 a2 108 Short Te.rm: Mlddletown. UVLS L.ong Term: Clear
JT60.011 EAGLE ROCK-REDBUD LINE breaker Lake Reinforcement Project Revised Scope
31335 GRANITE 60.0 31336 HPLND [P2-3:A2:28:_EGLE RCK - MA 115KV & EGLE P2 Non-bus-tie 103 107 103 80 79 79 51 e 116 109 103 a2 108 Short Te.rm: Mlddletowr? UVLS L.ong Term: Clear
JT60.011 RCK-FULTON-SILVERDO LINE breaker Lake Reinforcement Project Revised Scope
31336 HPLND JT 60.0 31206 P2-1:A2:20:_EAGLE ROCK-FULTON- Line section
. I I
SILVERADO 115KV [4392] (EGLE RCK- P2 84 81 80 94 100 94 63 60 84 82 80 73 94 Reverse power relay will activate.
HPLNDJT 11521 ERFTS_25) w/o fault

California ISO/MID/RT

August 15, 2016

Page 2 of 32




2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area: PG&E North Coast & North Bay
Thermal Overloads ‘.g;% California ISO
Loading % (Baseline Scenarios) Loading % (Sensitivity Scenarios)
- . Categor . o )
Overloaded Facility Contingency (All and Worst P6) Category gory 2019 2022 2027 2019 Winter | 2022 Winter | 2027 Winter | 2019 Spring | 2022 Spring 2,022 P 2019 SP 2027 SP 2022 SP Heavy _2027 Project & Potential Mitigation Solutions
Description Summer Summer Summer Peak Peak Peak Lioht Load | Off-Peak High CEC peak-Shift | Peak-Shift Renewable & | Retirement of
Peak Peak Peak 9 Forecast Min Gas Gen |QF Generations
aﬁsNi)l-JﬁLll\llZ J2T160'0 31206 P2-2:A2:23:_EGLE RCK 115KV SECTION MA P2 Bus 94 103 101 108 121 105 99 89 104 103 100 88 105 Reverse power relay will activate.
. P2-2:A2:42:_MENDOCN KV SECTION
31336 HPLND JT 60.0 31206 - OCNO 60KV SECTIO P2 Bus 95 91 89 128 128 NConv 51 48 103 93 93 76 NConv Reverse power relay will activate.
HPLND JT 11521 MA
31336 HPLND JT 60.0 31206 P2-2:A2:57:_EGLE RCK 60KV SECTION 1D P2 Bus 92 87 85 101 103 100 63 55 93 89 86 79 100 Reverse power relay will activate.
HPLND JT 11521 -
. -3:A2:27: - Non-bus-ti
31336 HPLND JT 60.0 31206 P2-3:A2:27:_EGLE RCK - MA 115KV & P2 on-bus-tie 9% 103 101 107 121 104 99 89 104 103 100 89 104 Reverse power relay will activate.
HPLND JT 11521 EAGLE ROCK-REDBUD LINE breaker
. -3:A2:28:_EGLE RCK - MA 115KV & EGLE Non-bus-ti
31336 HPLND JT 60.0 31206 P2-3:A2:28: EGLE RC KV & EG P2 on-bus-tie 93 102 100 107 121 104 99 89 103 103 100 88 104 Reverse power relay will activate.
HPLND JT 11521 RCK-FULTON-SILVERDO LINE breaker
T 60.0 312 P2-3:A2:39:_ MENDOCNO - MA 60KV Non-bus-ti
31336 HPLND JT 60.0 31206 3:A2:39:_ OCNO 60KV & P2 on-bus-tie 93 89 88 125 NConv | NConv 50 47 101 92 91 74 NConv Reverse power relay will activate.
HPLND JT 11521 MENDOCINO-HARTLEY LINE breaker
. -3:A2:40: - Non-bus-ti
31336 HPLND JT 60.0 31206 P2-3:A2:40:_MENDOCNO - MA 60KV & P2 on-ous-tie 84 80 78 106 109 107 49 42 86 82 79 70 107 Reverse power relay will activate.
HPLNDJT 11521 MENDOCINO-WILLITS-FORT BRAGG LINE breaker
1336 HPLND JT 60.0 312 P2-4:A2:5:_ MENDOCNO 115KV - SECTION Bus-ti
31336 1T60.031206 = OCNO 115KV - SECTIO pp [Bustie 77 76 76 106 105 107 51 45 87 79 80 67 107 Reverse power relay will activate.
HPLND JT 11521 1D & 2D breaker
31338 KONOCTI6 60.0 31344 EGLE |P2-4:A2:5:_MENDOCNO 115KV - SECTION P2 Bus-tie - 84 - 83 - 87 43 2 93 g5 84 7 . Sensitivity only
RCK 60.011 1D & 2D breaker
31362 TRNTN JT 60.0 31363 P2-3:A2:58:_FULTON 60KV - MIDDLE P2 Non-bus-tie 56 s6 . 36 86 % 49 34 €0 cs ss 43 2 Sensitivity only
TRNTN_JC60.011 BREAKER BAY 4 breaker
31362 TRNTN JT 60.0 31378 P2-3:A2:58:_FULTON 60KV - MIDDLE P2 Non-bus-tie 61 61 59 80 81 g5 5 37 65 62 63 47 1 Sensitivity only
FULTON 60.0 11 BREAKER BAY 4 breaker
31362 TRNTN JT 60.0 31378 P2-3:A2:60:_LAGUNA - 1D 60KV & FULTON P2 Non-bus-tie 61 60 59 81 81 85 52 37 65 62 63 47 119 Sensitivity only
FULTON 60.011 LAGUNA-COTATI-SNMALDFL LINE breaker
31364 MOLINO 60.0 31363 P2-3:A2:58:_FULTON 60KV - MIDDLE P2 Non-bus-tie 74 71 69 89 39 93 60 19 76 74 71 51 127 Sensitivity only
TRNTN_JC60.011 BREAKER BAY 4 breaker
31366 MLNO JCT 60.0 31378 P2-1:A2:81:_LAKEVILLE #2 60KV [7340] P2 Line section 53 53 51 69 69 72 0 30 58 55 55 0 101 Sensitivity only
FULTON 60.0 11 (PETLMA A-LKVLE JT) w/o fault
. -1:A2:93: - i i hort Term : Action Plan ; Long Term : Prefi
31377 FCHMNTP2 60.0 31380 P2-1:A2:93:_FULTON-WINDSOR 60KV [0] P2 Line section 125 109 109 77 77 78 100 73 114 111 113 91 106 Short Term : Action Plan ; Long Term : Preferred
FTCH MTN 60.01 1 NO FAULT w/o fault resource
. -1:A2:94: - i i hort Term : Action Plan ; Long Term : Pref
31377 FCHMNTP2 60.0 31380 P2-1:A2:94:_WINDSOR-FCHMNTP2 60KV P2 Line section 114 08 97 68 67 68 92 63 103 100 101 30 92 Short Term : Action Plan ; Long Term : Preferred
FTCH MTN 60.01 1 [0] NO FAULT w/o fault resource
1378 FULTON 60.0 31382 P2-1:A2:93:_FULTON-WINDSOR 60KV Li i
31378 FULTON 60.03138 93:_FULTO SOR 60KV [0] pp  |Hnesection 125 113 111 80 77 81 85 56 121 117 116 89 111 Fulton - Fitch Mountain Reconductoring Project
FTCHMTNP 60.01 1 NO FAULT w/o fault
1378 FULTON 60.0 31382 P2-1:A2:94:_WINDSOR-FCHMNTP2 60KV Li i
31378 FULTON 60.03138 94:_WINDSOR-FC 60 pp  |Hnesection 117 103 102 72 70 73 79 49 112 108 107 81 101 Fulton - Fitch Mountain Reconductoring Project
FTCHMTNP 60.0 1 1 [0] NO FAULT w/o fault
. -3:A2:64: - -bus-ti hort Term : Action Plan ; Long Term : Prefi
31378 FULTON 60.0 32650 P2-3:A2:64:_LAKEVLLE - 2D 60KV & P2 Non-bus-tie 102 93 %0 58 57 57 37 2 100 9% % 66 77 Short Term : Action Plan ; Long Term : Preferred
ST.HELNA 60.01 1 LAKEVILLE #1 LINE breaker resource
31384 COTATI 60.0 31389 P2-1:A2:32:_SANTA ROSA-CORONA 115KV P2 Line section 59 57 54 71 70 74 2 12 6a 61 60 35 100 Sensitivity only
PETC_JCT60.01 1 [4309] (PENNGRVE-CORONA) w/o fault
31384 COTATI 60.0 31389 P2-2:A2:23:_EGLE RCK 115KV SECTION MA P2 Bus 67 63 61 74 74 77 32 21 71 67 66 43 104 Sensitivity only
PETC_JCT60.01 1 -
31384 COTATI 60.0 31389 P2-2:A2:37:_CORONA 115KV SECTION 1D P2 Bus 59 57 54 71 70 74 24 12 64 61 60 35 100 Sensitivity only
PETC_JCT60.01 1 -
31384 COTATI 60.0 31389 P2-2:A2:38:_LAKEVLLE 115KV SECTION 1D P2 Bus 63 61 58 74 73 77 26 14 69 65 64 38 105 Sensitivity only
PETC_JCT60.01 1 -
31384 COTATI 60.0 31389 P2-2:A2:7:_NCPA2 230KV SECTION 1D P2 Bus 65 63 60 72 72 76 34 22 70 66 66 44 103 Sensitivity only
PETC_JCT60.01 1 -
31384 COTATI 60.0 31389 P2-3:A2:1:_GEYSR12 - 1D 230KV & Non-bus-tie
) FULTON-BEARCNYN-WSFRDFLT-GEYSR16- P2 65 63 60 72 72 76 34 22 70 66 66 44 103 Sensitivity only
PETC_JCT60.011 breaker
— GEYSR12-GEYSR14 LINE
. -3:A2:11: - Non-bus-ti
31384 COTATI 60.0 31389 P2-3:A2:11:_FULTON 230KV - MIDDLE P2 on-bus-tie 65 63 €0 7 72 76 34 2 20 66 66 a4 15E Sensitivity only
PETC_JCT60.01 1 BREAKER BAY 7 breaker
. -3:A2:12:_FULTON 230KV - MIDDLE Non-bus-ti
31384 COTATI 60.0 31389 P2-3:A2:12: FULTON 230 P2 on-bus-tie 67 64 60 77 75 81 20 7 73 69 68 37 110 Sensitivity only
PETC_JCT60.01 1 BREAKER BAY 3 breaker
. P2-3:A2:26:_EGLE RCK - MA 115KV Non-bus-ti
31384 COTATI 60.0 31389 3:A2:26:_EGLE RC V& py  |Nombustie 68 64 62 75 74 78 33 21 72 68 67 44 106 Sensitivity only
PETC_JCT60.01 1 EAGLE ROCK-CORTINA LINE breaker
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area:
Thermal Overloads

PG&E North Coast & North Bay

‘.;_‘% California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

- . Categor . o )
Overloaded Facility Contingency (All and Worst P6) Category g .y 2019 2022 2027 2019 Winter | 2022 Winter | 2027 Winter | 2019 Spring | 2022 Spring 2,022 SP 2019 SP 2027 SP 2022 SP Heavy _2027 Project & Potential Mitigation Solutions
Description Summer Summer Summer Peak Peak Peak Lioht Load | Off-Peak High CEC peak-Shift | Peak-Shift Renewable & | Retirement of
Peak Peak Peak g Forecast Min Gas Gen | QF Generations
31384 COTATI 60.0 31389 P2-3:A2:27:_EGLE RCK - MA 115KV & P2 Non-bus-tie 7 63 61 74 74 77 3 ”n - 67 66 43 o Sensitivity only
PETC_JCT60.01 1 EAGLE ROCK-REDBUD LINE breaker
P2-3:A2:3:_GEYSR14 - 1D 230KV &
31384 COTATI 60.0 31389 - Non-bus-ti
FULTON-BEARCNYN-WSFRDFLT-GEYSR16- | P2 [ o ouste 65 63 60 72 72 76 34 2 70 66 66 44 103 Sensitivity only
PETC_JCT60.011 breaker
— GEYSR12-GEYSR14 LINE
31384 COTATI 60.0 31389 P2-3:A2:4: BEARCNYN -1D 230KV & Non-bus-tie
: FULTON-BEARCNYN-WSFRDFLT-GEYSR16- | P2 us 65 63 60 72 72 76 34 22 70 66 66 44 103 Sensitivity only
PETC_JCT60.011 breaker
— GEYSR12-GEYSR14 LINE
31384 COTATI 60.0 31389 P2-3:A2:5:_WSFRDFLT - 1D 230KV & Non-bus-tie
: FULTON-BEARCNYN-WSFRDFLT-GEYSR16- | P2 us 65 63 60 72 72 76 34 22 70 66 66 44 103 Sensitivity only
PETC_JCT60.011 breaker
— GEYSR12-GEYSR14 LINE
P2-3:A2:6:_GEYSR16 - 1D 230KV &
31384 COTATI 60.0 31389 - Non-bus-ti
FULTON-BEARCNYN-WSFRDFLT-GEYSR16- | P2 [ o ouste 65 63 60 72 72 76 34 2 70 66 66 44 103 Sensitivity only
PETC_JCT60.011 breaker
— GEYSR12-GEYSR14 LINE
1384 COTATI 60.0 31 P2-4:A2:11:_LAKEVLLE 115KV - SECTION Bus-ti
31384 COTATI 60.0 31389 - SKV-SECTIO pp [Bustie 75 75 71 84 83 88 30 19 84 79 79 47 119 Sensitivity only
PETC_JCT60.01 1 1D & 2D breaker
1388 PETLMA .031 P2-3:A2:65:_LAKEVLLE - 1D 60KV Non-bus-ti
31388 €60.031389 3:A2:65:_ 60KV & py |Nombustie 71 71 69 74 75 78 35 49 76 74 72 52 108 System upgrade or prefered resource
PETC_JCT60.01 1 LAKEVILLE-PETALUMA C LINE breaker
31389 PETC_JCT 60.0 31390 P2-3:A2:65:_LAKEVLLE - 1D 60KV & P2 Non-bus-tie %0 88 84 101 101 105 a1 16 95 90 91 60 145 Lakeville #2 Upgrade (formerlly known as Fulton
PETLMAA60.011 LAKEVILLE-PETALUMA C LINE breaker 230/115 kV Transformer project)
1390 PETLMA A 60.0 31394 P2-3:A2:65:_LAKEVLLE - 1D 60KV Non-bus-ti
31390 6003139 3:A2:65:_ 60KV & py |Nombustie 94 92 88 134 134 140 43 49 100 95 95 63 151 System upgrade or prefered resource
LKVLEJT60.011 LAKEVILLE-PETALUMA C LINE breaker
1392 LAKEVLLE 60.0 31394 LKVLE |P2-3:A2:65:_LAKEVLLE - 1D 60KV Non-bus-ti
3139 6003139 3:A2:65:_ 60KV & py  |Nombustie 88 86 83 116 116 121 41 46 93 89 89 59 142 System upgrade or prefered resource
JT60.011 LAKEVILLE-PETALUMA C LINE breaker
31397 WILLITSJ 60.0 31306 P2-3:A2:38:_MENDOCNO - MA 60KV & P2 Non-bus-tie NConv NConv NConv NConv NConv NConv 54 NConv NConv NConv NConv NConv NConv No therr.nal overload issue - NConvs are due to
WILLITS60.01 1 MENDOCINO-PHILO JCT-HOPLAND LINE breaker voltage issue
1397 WILLIT! .031312 FRT P2-1:A2:48:_PHILO JCT-ELK 60KV [77 Li i
3139 51600313 8:_PHILO JCT-ELK 60KV [7780] py  |Hnesection 42 44 45 78 105 NConv 29 33 47 44 44 39 NConv Fort Bragg UVLS
BRGG 60.01 1 (PHILO-PHLO JCT) w/o fault
2568 IGNACIO 115 32574 SAN P2-1:A6:5:_IGNACIO-SAN RAFAEL # Li i
32568 IGNACIO 115 32574 6:5:_IGNACIO-S 3 pp  |Hnesection 92 98 100 129 132 142 36 49 102 98 106 73 142 System upgrade or prefered resource
RAFL1151 1 115KV [1860] (IGNACIO-LS GLLNS) w/o fault
32618 NTWRIJCT1 115 32020 JMSN |P2-2:A6:15:_NRTH TWR 115KV SECTION P2 Bus 102 84 30 78 76 69 25 58 37 95 91 36 92 Short Term : Action Plan ; Long Term : Preferred
JCT11511 1G resource
32655 TULCAY1 60.0 32662 TULCY |P2-1:A2:88:_TULUCAY-NAPA #2 60KV P2 Line section 110 117 118 73 75 77 48 62 122 116 121 39 108 Short Term : Action Plan ; Long Term : Preferred
JT60.011 [8190] (TULUCAY-BSLT TAP) w/o fault resource
32655 TULCAY1 60.0 32662 TULCY |P2-1:A6:24:_TULUCAY-NAPA #2 60KV P2 Line section 110 117 118 73 75 77 48 62 122 116 121 39 108 Short Term : Action Plan ; Long Term : Preferred
JT60.011 [8190] (TULUCAY-BSLT TAP) w/o fault resource
32656 NAPA 60.0 32662 TULCY JT |P2-1:A2:88:_TULUCAY-NAPA #2 60KV P2 Line section 133 141 142 124 127 131 58 75 148 140 146 107 131 Short Term : Action Plan ; Long Term : Preferred
60.011 [8190] (TULUCAY-BSLT TAP) w/o fault resource
32656 NAPA 60.0 32662 TULCY JT |P2-1:A6:24:_TULUCAY-NAPA #2 60KV P2 Line section 133 141 142 124 127 131 58 75 148 140 146 107 131 Short Term : Action Plan ; Long Term : Preferred
60.011 [8190] (TULUCAY-BSLT TAP) w/o fault resource
32666 IGNACO B 60.0 32674 P2-1:A6:30:_IGNACIO-BOLINAS #2 60KV Line section
- P2 65 80 83 105 106 111 25 23 90 83 93 55 120 System rade or prefered resource
WOODACRE 60.01 1 [7180] (IGNACO B-STAF_JCT) w/o fault ystem upg P Y
32667 1G JCT 60.0 32678 SAN_RFLJ |P2-1:A6:41:_IGNACIO-ALTO-SAUSALITO #2 Line section
- - P2 52 54 53 99 102 112 27 29 59 55 58 42 121 | io - Alto Volt C ion Revised S
60011 60KV [7170] (ALTO-ALTOIT2) w/o fault Bnaclo - Alto Voltage Lonversion Revised cope
32669 STAF_JCT 60.0 32673 P2-1:A6:30:_IGNACIO-BOLINAS #2 60KV Line section
~ - P2 65 82 84 82 82 83 21 18 95 86 97 54 106 System rade or prefered resource
TOCA_JCT60.011 [7180] (IGNACO B-STAF_JCT) w/o fault ystem upg P Y
32671 BOLINAS 60.0 32674 P2-1:A6:30:_IGNACIO-BOLINAS #2 60KV Line section
- P2 85 107 110 126 126 130 31 29 122 111 125 72 155 System rade or prefered resource
WOODACRE 60.01 1 [7180] (IGNACO B-STAF_JCT) w/o fault ystem upg P Y
2672 OLEMA 60.0 32671 P2-1:A6:30:_IGNACIO-BOLINAS #2 60KV Li i hort T : Action Plan ; Long T : Pref
326720 60.0 326 6:30:_IGNACIO-BO S #2 60 P2 ine section 158 201 206 232 233 237 56 51 232 210 237 134 295 Short Term : Action Plan ; Long Term : Preferred
BOLINAS60.011 [7180] (IGNACO B-STAF_JCT) w/o fault resource
32673 TOCA_JCT 60.0 32672 P2-1:A6:31:_IGNACIO-BOLINAS #1 60KV Line section
- - P2 69 78 85 109 114 133 35 34 84 78 91 61 163 Syst d fered
OLEMA 60.01 1 [7140] (IGNACO B-WOODACRE) w/o fault ystem upgrade or pretered resource
32678 SAN_RFLU 60.0 32680 P2-1:A6:29:_IGNACIO-ALTO-SAUSALITO #1 Line section
- - P2 52 54 52 90 93 102 27 29 58 55 58 42 121 Syst d fered
GREENBRE 60.0 1 1 60KV [7160] (IGNACO A-TWR2_19) w/o fault ystem upgrade or pretered resource
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area:
Thermal Overloads

PG&E North Coast & North Bay

:}E_“«: California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

- ) Categol ) e )
Overloaded Facility Contingency (All and Worst P6) Category g ry 2019 2022 2027 2019 Winter | 2022 Winter | 2027 Winter | 2019 Spring | 2022 Spring 2,022 SP 2019 SP 2027 SP 2022 SP Heavy _2027 Project & Potential Mitigation Solutions
Description Summer Summer Summer Peak Peak Peak Lioht Load | Off-Peak High CEC peak-Shift | Peak-Shift Renewable & | Retirement of
Peak Peak Peak g Forecast Min Gas Gen | QF Generations
31334 CLER LKE 60.0 31335 P1-1:A2:1:_SANTA FE 13.80KV GEN UNIT 1 P3 G-1/N-1 97 100 o8 <90 <90 <90 <90 <90 109 103 97 101 <90 Short Tt?rm: Mlddletowr? UVLS L.ong Term: Clear
GRANITE60.011 & P1-3:A2:27:_EGLE RCK 115/60KV TB 1 Lake Reinforcement Project Revised Scope
31334 CLER LKE 60.0 31335 P1-1:A2:19:_POTTRVLY 2.40KV GEN UNIT 3 P3 G-1/N-1 97 100 o8 <90 <90 <90 <90 <90 109 103 97 102 <90 Short Te.rm: Mlddletowr? UVLS L.ong Term: Clear
GRANITE60.011 & P1-3:A2:27:_EGLE RCK 115/60KV TB 1 Lake Reinforcement Project Revised Scope
31334 CLER LKE 60.0 31335 P1-1:A2:2:_SANTA FE 13.80KV GEN UNIT 2 P3 G-1/N-1 97 100 o8 <90 <90 <90 <90 <90 109 103 97 101 <90 Short Tt?rm: Mlddletown. UVLS L.ong Term: Clear
GRANITE60.011 & P1-3:A2:27:_EGLE RCK 115/60KV TB 1 Lake Reinforcement Project Revised Scope
31334 CLER LKE 60.0 31335 P1-1:A2:20:_POTTRVLY 2.40KV GEN UNIT 4 P3 G-1/N-1 97 100 o8 <90 <90 <90 <90 <90 109 103 97 102 <90 Short Te.rm: Mlddletowr? UVLS L.ong Term: Clear
GRANITE60.011 & P1-3:A2:27:_EGLE RCK 115/60KV TB 1 Lake Reinforcement Project Revised Scope
31334 CLER LKE 60.0 31335 P1-1:A2:21:_GEO.ENGY 9.11KV GEN UNIT P3 G-1/N-1 97 100 o8 <90 <90 <90 <90 <90 109 103 97 102 <90 Short Tt?rm: Mlddletown. UVLS L.ong Term: Clear
GRANITE60.011 1 & P1-3:A2:27:_EGLE RCK 115/60KV TB 1 Lake Reinforcement Project Revised Scope
31334 CLER LKE 60.0 31335 P1-1:A2:22: GEO.ENGY9.11KV GEN UNIT Short Term: Middletown UVLS Long Term: Clear
' 2 & P1-2:A2:54:_KONOCTI-EAGLE ROCK P3 G-1/N-1 97 101 98 <90 <90 <90 <90 <90 109 103 98 102 <90 S ' W ) ) 8 )
GRANITE60.011 Lake Reinforcement Project Revised Scope
60KV [6861]
31334 CLER LKE 60.0 31335 P1-L:A2:23:_INDIAN V'9.11KV GEN UNIT 1 Short Term: Middletown UVLS Long Term: Clear
' & P1-2:A2:54:_KONOCTI-EAGLE ROCK P3 G-1/N-1 97 101 98 <90 <90 <90 <90 <90 109 103 98 102 <90 S ' W ) ) 8 )
GRANITE60.011 Lake Reinforcement Project Revised Scope
60KV [6861]
31334 CLER LKE 60.0 31335 P1-1:A2:24: SONMA LF 9.11KV GEN UNIT Short Term: Middletown UVLS Long Term: Clear
' 1 & P1-2:A2:54:_KONOCTI-EAGLE ROCK P3 G-1/N-1 97 101 98 <90 <90 <90 <90 <90 109 103 98 102 <90 S ' W ) ) 8 )
GRANITE60.011 Lake Reinforcement Project Revised Scope
60KV [6861]
P1-1:A2:25: Q1221 13.80KV GEN UNIT 1 &
31334 CLER LKE 60.0 31335 - Short T : Middlet UVLS L T :Cl
P1-2:A2:54: KONOCTI-EAGLE ROCK 60KV P3  |G-1/N-1 97 100 98 <90 <90 <90 <90 <90 109 102 97 101 <90 ort Term: Middietown ong term: lear
GRANITE60.011 (6861] Lake Reinforcement Project Revised Scope
31334 CLER LKE 60.0 31335 P1-1:A2:3:_WEST FOR 13.80KV GEN UNIT P3 G-1/N-1 97 100 o8 <90 <90 <90 <90 <90 109 103 97 102 <90 Short Tt?rm: Mlddletown. UVLS L.ong Term: Clear
GRANITE60.011 1 & P1-3:A2:27:_EGLE RCK 115/60KV TB 1 Lake Reinforcement Project Revised Scope
31334 CLER LKE 60.0 31335 P1-1:A2:4:_WEST FOR 13.80KV GEN UNIT P3 G-1/N-1 97 100 o8 <90 <90 <90 <90 <90 109 103 97 102 <90 Short Tt?rm: Mlddletowr? UVLS L.ong Term: Clear
GRANITE60.011 2 & P1-3:A2:27:_EGLE RCK 115/60KV TB 1 Lake Reinforcement Project Revised Scope
P1-1:A2:9:_GEYSER11 13.80KV GEN UNIT 1 )
31334 CLER LKE 60.0 31335 & P1-2:A2:54:_KONOCTI-EAGLE ROCK P3  |G-1/N-1 97 100 98 <90 <90 <90 <90 <90 109 103 97 101 <90 Short Term: Middletown UVLS Long Term: Clear
GRANITE60.011 Lake Reinforcement Project Revised Scope
60KV [6861]
31334 CLER LKE 60.0 31335 P1-L:AB:L:_EXXON_BH 12.47KV GEN UNIT Short Term: Middletown UVLS Long Term: Clear
' 1 & P1-2:A2:54:_KONOCTI-EAGLE ROCK P3 G-1/N-1 97 101 98 <90 <90 <90 <90 <90 109 103 98 102 <90 o ' W ) ) 8 )
GRANITE60.011 Lake Reinforcement Project Revised Scope
60KV [6861]
P1-1:A6:2:_MONTICLO 9.11KV GEN UNIT 3
31334 CLER LKE 60.0 31335 - Short T : Middlet UVLS L T :Cl
& P1-2:A2:54:_KONOCTI-EAGLE ROCK P3  |G-1/N-1 97 101 98 <90 <90 <90 <90 <90 109 103 98 102 <90 ort Term: Middietown ong term: Llear
GRANITE60.011 Lake Reinforcement Project Revised Scope
60KV [6861]
31335 GRANITE 60.0 31336 HPLND |P1-1:A2:9:_GEYSER11 13.80KV GEN UNIT 1 P3 G-1/N-1 100 103 100 <90 <90 <90 <90 <90 113 106 100 104 <90 Short Term : Action Plan ; Long Term : Preferred
JT60.011 & P1-3:A2:27:_EGLE RCK 115/60KV TB 1 resource
31335 GRANITE 60.0 31336 HPLND || - L/A8-Li_EXXON_BH 12.47KV GEN UNIT Short Term : Action Plan ; Long Term : Preferred
. : i ; :
1 & P1-2:A2:54:_KONOCTI-EAGLE ROCK P3 G-1/N-1 100 104 100 <90 <90 <90 <90 <90 113 106 100 104 <90 g
JT60.011 resource
60KV [6861]
31335 GRANITE 60.0 31336 HPLND |P1-1:A6:1:_EXXON_BH 12.47KV GEN UNIT P3 G-1/N-1 100 103 100 <90 <90 <90 <90 <90 113 106 100 104 <90 Short Term : Action Plan ; Long Term : Preferred
JT60.011 1 & P1-3:A2:27:_EGLE RCK 115/60KV TB 1 resource
P1-1:A6:2:_MONTICLO 9.11KV GEN UNIT 3
31335 GRANITE 60.0 31336 HPLND - Short T : Action Plan ; L T : Prefi d
& P1-2:A2:54:_KONOCTI-EAGLE ROCK P3  |G-1/N-1 100 104 100 <90 <90 <90 <90 <90 113 106 100 104 <90 ort Term : Action Flan ; Long Term : Freterre
JT60.011 resource
60KV [6861]
31335 GRANITE 60.0 31336 HPLND|P1-1:A6:2:_MONTICLO 9.11KV GEN UNIT 3 P3 G-1/N-1 100 103 100 <90 <90 <90 <90 <90 112 106 100 104 <90 Short Term : Action Plan ; Long Term : Preferred
JT60.011 & P1-3:A2:27:_EGLE RCK 115/60KV TB 1 resource
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area:
Thermal Overloads

PG&E North Coast & North Bay

."G.““’ California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

- . Categol . o )
Overloaded Facility Contingency (All and Worst P6) Category g ry 2019 2022 2027 2019 Winter | 2022 Winter | 2027 Winter | 2019 Spring | 2022 Spring 2,022 SP 2019 SP 2027 SP 2022 SP Heavy _2027 Project & Potential Mitigation Solutions
Description Summer Summer Summer Peak Peak Peak Lioht Load | Off-Peak High CEC peak-Shift | Peak-Shift Renewable & | Retirement of
Peak Peak Peak g Forecast Min Gas Gen | QF Generations
P1-1:A2:9:_GEYSER11 13.80KV GEN UNIT 1
31362 TRNTN JT 60.0 31378 9:_GEYS 3.80KV GEN U e
FULTON 60.0 1 1 & P1-2:A2:58:_FULTON-LAGUNA-COTATI- P3 G-1/N-1 <90 <90 <90 <90 <90 <90 <90 <90 <90 <90 <90 119 <90 Sensitivity only
) SNMALDFL 60KV [0]
31362 TRNTN JT 60.0 31378 P1-1:A6:1:_EXXON_BH 12.47KV GEN UNIT
FULTON 60.0 1 1 ' 1 & P1-2:A2:58:_FULTON-LAGUNA-COTATI- P3 G-1/N-1 <90 <90 <90 <90 <90 <90 <90 <90 <90 <90 <90 119 <90 Sensitivity only
) SNMALDFL 60KV [0]
P1-1:A6:2:_MONTICLO 9.11KV GEN UNIT
31362 TRNTN JT 60.0 31378 6:2:_MONTICLO 9 GENU 3 e
FULTON 60.0 1 1 & P1-2:A2:58:_FULTON-LAGUNA-COTATI- P3 G-1/N-1 <90 <90 <90 <90 <90 <90 <90 <90 <90 <90 <90 119 <90 Sensitivity only
) SNMALDFL 60KV [0]
P1-1:A2:20:_POTTRVLY 2.40KV GEN UNIT 4
31364 MOLINO 60.0 31363 - e
& P1-2:A2:58:_FULTON-LAGUNA-COTATI- P3 G-1/N-1 <90 <90 <90 <90 <90 93 <90 <90 <90 <90 <90 127 <90 Sensitivity only
TRNTN_JC60.011
= SNMALDFL 60KV [0]
P1-1:A2:21:_GEO.ENGY 9.11KV GEN UNIT
31364 MOLINO 60.0 31363 - e
1 & P1-2:A2:58:_FULTON-LAGUNA-COTATI- P3 G-1/N-1 <90 <90 <90 <90 <90 93 <90 <90 <90 <90 <90 127 <90 Sensitivity only
TRNTN_JC60.011
= SNMALDFL 60KV [0]
31364 MOLING 60.0 31363 P1-1:A2:23:_INDIAN V 9.11KV GEN UNIT 1
' & P1-2:A2:58:_FULTON-LAGUNA-COTATI- P3 G-1/N-1 <90 <90 <90 <90 <90 93 <90 <90 <90 <90 <90 127 <90 Sensitivity only
TRNTN_JC60.011
= SNMALDFL 60KV [0]
P1-1:A2:24:_SONMA LF 9.11KV GEN UNIT
31364 MOLINO 60.0 31363 - e
1 & P1-2:A2:58:_FULTON-LAGUNA-COTATI- P3 G-1/N-1 <90 <90 <90 <90 <90 93 <90 <90 <90 <90 <90 127 <90 Sensitivity only
TRNTN_JC60.011
= SNMALDFL 60KV [0]
P1-1:A2:25:_Q1221 13.80KV GEN UNIT 1
31364 MOLINO 60.0 31363 >:.Q 3.80KV GEN U & e
P1-2:A2:58:_FULTON-LAGUNA-COTATI- P3 G-1/N-1 <90 <90 <90 <90 <90 93 <90 <90 <90 <90 <90 128 <90 Sensitivity only
TRNTN_JC60.011
= SNMALDFL 60KV [0]
31378 FULTON 60.0 32650 P1-1:A6:2:_MONTICLO 9.11KV GEN UNIT 3
- P3 G-1/N-1 <90 <90 <90 <90 <90 <90 <90 <90 100 <90 <90 <90 <90 Sensitivity only
ST.HELNA60.011 & P1-2:A2:63:_LAKEVILLE #1 60KV [7360]
P1-1:A2:10:_GEYSER12 13.80KV GEN UNIT
31384 COTATI 60.0 31389 0:_GEYS 3.80KV GEN U e
1 & P1-2:A2:20:_EGLE RCK-FULTON- P3 G-1/N-1 <90 <90 <90 <90 <90 <90 <90 <90 <90 <90 <90 101 <90 Sensitivity only
PETC_JCT60.011
= SILVERDO 115KV [0]
P1-1:A2:14:_GEYSER17 13.80KV GEN UNIT )
31389 PETC_ICT 60.0 31390 1 & P1-2:A2:62;_LAKEVILLE-PETALUMA C P3  |G-1/N-1 <90 <90 9 109 110 114 <90 <90 <90 <90 <90 156 <90 Lakeville #2 Upgrade (formerly known as Fulton
PETLMAA60.011 230/115 kV Transformer project)
60KV [7350]
31389 PETC_JCT 60.0 31390 P1-1:A2:24: SONMA LF 9.11KV GEN UNIT Lakeville #2 Upgrade (formerly known as Fulton
= : 1 & P1-2:A2:62;_LAKEVILLE-PETALUMA C P3  |G-1/N-1 <90 <90 9 110 110 115 <90 <90 <90 <90 <90 157 <90 v Pe Ty known as Fu
PETLMAA60.011 230/115 kV Transformer project)
60KV [7350]
P1-1:A2:9:_GEYSER11 13.80KV GEN UNIT 1 )
31389 PETC_ICT 60.0 31390 & P1-2:A2:62: LAKEVILLE-PETALUMA C P3  |G-1/N-1 <90 <90 93 109 109 113 <90 <90 <90 <90 <90 156 <90 Lakeville #2 Upgrade (formerly known as Fulton
PETLMAA60.011 230/115 kV Transformer project)
60KV [7350]
31390 PETLMA A 60.0 31394 P1-1:A2:24: SONMA LF 9.11KV GEN UNIT Lakeville #2 Upgrade (formerly known as Fulton
: 1 & P1-2:A2:62;_LAKEVILLE-PETALUMA C P3  |G-1/N-1 <90 <90 98 146 146 152 <90 <90 <90 <90 <90 164 <90 v Pe Ty known as Fu
LKVLEJT 60.01 1 230/115 kV Transformer project)
60KV [7350]
P1-1:A2:9:_GEYSER11 13.80KV GEN UNIT 1
31390 PETLMA A 60.0 31394 - Lakeville #2 U de (f ly k Fult
& P1-2:A2:62:_LAKEVILLE-PETALUMA C P3  |G-1/N-1 <90 <90 97 144 145 151 <90 <90 <90 <90 <90 162 <90 akeville #2 Upgrade (formerly known as Fulton
LKVLEJT 60.01 1 230/115 kV Transformer project)
60KV [7350]
31390 PETLMA A 60.0 31394 P1-1:A6:1: EXXON_BH 12.47KV GEN UNIT Lakeville #2 Upgrade (formerly known as Fulton
. 1 & P1-2:A2:62; LAKEVILLE-PETALUMA C P3  |G-1/N-1 100 <90 <90 <90 <90 <90 <90 <90 <90 101 <90 <90 <90 Vi Pg "y known as Fu
LKVLEJT 60.01 1 230/115 kV Transformer project)
60KV [7350]
P1-1:A6:2:_MONTICLO 9.11KV GEN UNIT 3
31390 PETLMA A 60.0 31394 - Lakeville #2 U de (fi ly k Fult
& P1-2:A2:62:_LAKEVILLE-PETALUMA C P3  |G-1/N-1 100 <90 <90 <90 <90 <90 <90 <90 <90 101 <90 <90 <90 akeville #2 Upgrade (formerly known as Fulton
LKVLEJT 60.01 1 230/115 kV Transformer project)
60KV [7350]
31392 LAKEVLLE 60.0 31394 LKVLE P1-1:A2:24:_SONMA LF 9.11KV GEN UNIT
T60.011 ’ 1 & P1-2:A2:62:_LAKEVILLE-PETALUMA C P3 G-1/N-1 <90 <90 92 126 126 132 <90 <90 <90 <90 <90 154 <90 System upgrade or prefered resource
) 60KV [7350]
31392 LAKEVLLE 60.0 31394 LKVLE P1-1:A2:9:_GEYSER11 13.80KV GEN UNIT 1
T60.011 ’ & P1-2:A2:62:_LAKEVILLE-PETALUMA C P3 G-1/N-1 <90 <90 91 125 125 130 <90 <90 <90 <90 <90 152 <90 System upgrade or prefered resource
) 60KV [7350]
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area: PG&E North Coast & North Bay
Thermal Overloads ‘.};‘1 California ISO
Loading % (Baseline Scenarios) Loading % (Sensitivity Scenarios)
Overloaded Facility Contingency (All and Worst P6) Category Categog 2019 2022 2027 2019 Winter | 2022 Winter | 2027 Winter | 2019 Spring | 2022 Spring 2,022 SP 2019 SP 2027 SP 2022 SP Heavy _2027 Project & Potential Mitigation Solutions
Description Summer Summer Summer ; High CEC . .| Renewable & | Retirement of
Peak Peak Peak Light Load | Off-Peak Peak-Shift | Peak-Shift ) )
Peak Peak Peak Forecast Min Gas Gen | QF Generations

P1-1:A2:7:_GEYSER78 13.80KV GEN UNIT 1
& P1-2:A2:40:_MENDOCINO-PHILO JCT- P3 G-1/N-1 <90 <90 <90 <90 <90 <90 <90 <90 <90 <90 <90 116 <90 Sensitivity only
HOPLAND 60KV [7520]
P1-1:A2:15:_GEYSER18 13.80KV GEN UNIT
1 & P1-2:A6:17:_IGNACIO-SAN RAFAEL #1 P3 G-1/N-1 <90 <90 <90 107 109 117 <90 <90 <90 <90 <90 127 <90 Ignacio - Alto Voltage Conversion Revised Scope
115KV [1850]

P1-1:A2:4:_WEST FOR 13.80KV GEN UNIT
2 & P1-2:A6:17:_IGNACIO-SAN RAFAEL #1 P3 G-1/N-1 <90 <90 <90 <90 109 117 <90 <90 <90 <90 <90 127 <90 Ignacio - Alto Voltage Conversion Revised Scope
115KV [1850]

31397 WILLITSJ 60.0 31312 FRT
BRGG60.011

32568 IGNACIO 115 32570 LS
GLLNS 11531

32568 IGNACIO 115 32570 LS
GLLNS 11531

32664 IGNACO A 60.0 32666 P1-1:A2:5:_GEYSR5-6 13.80KV GEN UNIT 1

- P3 G-1/N-1 <90 <90 <90 112 115 125 <90 <90 <90 <90 <90 125 <90 System upgrade or prefered resource
IGNACOB60.011 & P1-3:A6:8:_IGNACIO 115/60KV TB 3
32664 IGNACO A 60.0 32666 P1-1:A6:1:_EXXON_BH 12.47KV GEN UNIT

- - P3 G-1/N-1 <90 <90 <90 112 115 125 <90 <90 <90 <90 <90 125 <90 System upgrade or prefered resource
IGNACOB60.011 1 & P1-3:A6:8:_IGNACIO 115/60KV TB 3
32664 IGNACO A 60.0 32666 P1-1:A6:2:_MONTICLO 9.11KV GEN UNIT 3

- P3 G-1/N-1 <90 <90 <90 112 115 125 <90 <90 <90 <90 <90 125 <90 System upgrade or prefered resource
IGNACOB60.011 & P1-3:A6:8:_IGNACIO 115/60KV TB 3

P1-1:A2:1:_SANTA FE 13.80KV GEN UNIT 1
& P1-2:A6:23:_IGNACIO-ALTO-SAUSALITO P3 G-1/N-1 <90 <90 <90 <90 102 111 <90 <90 <90 <90 <90 121 <90 Ignacio - Alto Voltage Conversion Revised Scope
#2 60KV [7170]

P1-1:A2:12: GEYSER14 13.80KV GEN UNIT
1 & P1-2:A6:24:_IGNACIO-ALTO- P3 G-1/N-1 <90 <90 <90 <90 102 112 <90 <90 <90 <90 <90 121 <90 Ignacio - Alto Voltage Conversion Revised Scope
SAUSALITO #1 60KV [7160]
P1-1:A2:17:_SMUDGEO1 13.80KV GEN
UNIT 1 & P1-2:A6:23:_IGNACIO-ALTO- P3 G-1/N-1 <90 <90 <90 <90 102 112 <90 <90 <90 <90 <90 121 <90 Ignacio - Alto Voltage Conversion Revised Scope
SAUSALITO #2 60KV [7170]
P1-1:A2:20:_POTTRVLY 2.40KV GEN UNIT 4
& P1-2:A6:23:_IGNACIO-ALTO-SAUSALITO P3 G-1/N-1 <90 <90 <90 <90 102 111 <90 <90 <90 <90 <90 121 <90 Ignacio - Alto Voltage Conversion Revised Scope
#2 60KV [7170]

P1-1:A2:21:_ GEO.ENGY 9.11KV GEN UNIT
1 & P1-2:A6:23:_IGNACIO-ALTO- P3 G-1/N-1 <90 <90 <90 <90 102 111 <90 <90 <90 <90 <90 121 <90 Ignacio - Alto Voltage Conversion Revised Scope
SAUSALITO #2 60KV [7170]
P1-1:A2:23:_INDIAN V 9.11KV GEN UNIT 1
& P1-2:A6:23:_IGNACIO-ALTO-SAUSALITO P3 G-1/N-1 <90 <90 <90 <90 102 111 <90 <90 <90 <90 <90 121 <90 Ignacio - Alto Voltage Conversion Revised Scope
#2 60KV [7170]

P1-1:A2:24:_SONMA LF 9.11KV GEN UNIT
1 & P1-2:A6:23:_IGNACIO-ALTO- P3 G-1/N-1 <90 <90 <90 <90 102 112 <90 <90 <90 <90 <90 121 <90 Ignacio - Alto Voltage Conversion Revised Scope
SAUSALITO #2 60KV [7170]

P1-1:A2:25: Q1221 13.80KV GEN UNIT 1 &
P1-2:A6:24:_IGNACIO-ALTO-SAUSALITO #1 P3 G-1/N-1 <90 <90 <90 <90 102 112 <90 <90 <90 <90 <90 122 <90 Ignacio - Alto Voltage Conversion Revised Scope
60KV [7160]

P1-1:A2:4:_WEST FOR 13.80KV GEN UNIT
2 & P1-2:A6:24:_IGNACIO-ALTO- P3 G-1/N-1 <90 <90 <90 <90 102 112 <90 <90 <90 <90 <90 121 <90 Ignacio - Alto Voltage Conversion Revised Scope
SAUSALITO #1 60KV [7160]
P1-1:A2:9:_GEYSER11 13.80KV GEN UNIT 1
& P1-2:A6:24:_IGNACIO-ALTO-SAUSALITO P3 G-1/N-1 <90 <90 <90 <90 102 112 <90 <90 <90 <90 <90 122 <90 Ignacio - Alto Voltage Conversion Revised Scope
#1 60KV [7160]

P1-1:A6:1:_EXXON_BH 12.47KV GEN UNIT
1 & P1-2:A6:23:_IGNACIO-ALTO- P3 G-1/N-1 <90 <90 <90 <90 102 111 <90 <90 <90 <90 <90 121 <90 Ignacio - Alto Voltage Conversion Revised Scope
SAUSALITO #2 60KV [7170]
P1-1:A6:2:_MONTICLO 9.11KV GEN UNIT 3
& P1-2:A6:23:_IGNACIO-ALTO-SAUSALITO P3 G-1/N-1 <90 <90 <90 <90 102 111 <90 <90 <90 <90 <90 121 <90 Ignacio - Alto Voltage Conversion Revised Scope

32667 1G JCT 60.0 32678 SAN_RFLJ
60.011

32667 1G JCT 60.0 32678 SAN_RFLJ
60.011

32667 1G JCT 60.0 32678 SAN_RFLJ
60.011

32667 1G JCT 60.0 32678 SAN_RFLJ
60.011

32667 1G JCT 60.0 32678 SAN_RFLJ
60.011

32667 1G JCT 60.0 32678 SAN_RFLJ
60.011

32667 1G JCT 60.0 32678 SAN_RFLJ
60.011

32667 1G JCT 60.0 32678 SAN_RFLJ
60.011

32667 1G JCT 60.0 32678 SAN_RFLJ
60.011

32667 1G JCT 60.0 32678 SAN_RFLJ
60.011

32667 1G JCT 60.0 32678 SAN_RFLJ
60.011

32667 1G JCT 60.0 32678 SAN_RFLJ

60.011

#2 60KV [7170]

P5-5:A2:1:_FULTON 230 KV BAAH BUS #1 Non-redndant
31246 BELLVUE 115 31248 iy P5 on-redndan 78 85 81 100 97 102 30 33 92 88 86 58 109 System upgrade or prefered resource
PENNGRVE 11511 (FAILURE OF NON-REDUNDENT RELAY) relay (Bus)
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area:
Thermal Overloads

PG&E North Coast & North Bay

:}E_“«: California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

- ) Categol ) e )
Overloaded Facility Contingency (All and Worst P6) Category g ry 2019 2022 2027 2019 Winter | 2022 Winter | 2027 Winter | 2019 Spring | 2022 Spring 2,022 SP 2019 SP 2027 SP 2022 SP Heavy _2027 Project & Potential Mitigation Solutions
Description Summer Summer Summer Peak Peak Peak Lioht Load | Off-Peak High CEC peak-Shift | Peak-Shift Renewable & | Retirement of
Peak Peak Peak g Forecast Min Gas Gen | QF Generations
31248 PENNGRVE 115 31254 P5-5:A2:1:_FULTON 230 KV BAAH BUS #1 Non-redndant
- P5 82 89 85 106 104 110 33 35 97 92 90 61 117 Syst d fered
CORONA 1151 1 (FAILURE OF NON-REDUNDENT RELAY) relay (Bus) ystem upgrade or pretered resource
31254 CORONA 115 31255 P5-5:A2:1:_FULTON 230 KV BAAH BUS #1 Non-redndant
Iy P5 80 86 83 112 110 116 32 37 94 89 87 59 111 Syst d fered
LAKEVLLE 115 1 1 (FAILURE OF NON-REDUNDENT RELAY) relay (Bus) ystem upgrade or pretered resource
31358 WHLR JCT 60.0 31356 P5-5:A2:1:_FULTON 230 KV BAAH BUS #1 PS Non-redndant 39 20 39 77 79 82 35 2% 2 2 a1 34 106 Sensitivity only
MONTERO 60.011 (FAILURE OF NON-REDUNDENT RELAY) relay (Bus)
31366 MLNO JCT 60.0 31385 P5-5:A2:1:_FULTON 230 KV BAAH BUS #1 PS Non-redndant a9 92 88 78 74 81 a1 27 102 96 % 58 111 Sensitivity only
LAGUNATP 60.011 (FAILURE OF NON-REDUNDENT RELAY) relay (Bus)
31384 COTATI 60.0 31389 P5-5:A2:1:_FULTON 230 KV BAAH BUS #1 P5 Non-redndant 136 137 130 147 143 153 60 4 152 142 142 01 207 Short Term : Action Plan ; Long Term : Preferred
PETC_JCT60.011 (FAILURE OF NON-REDUNDENT RELAY) relay (Bus) resource
31389 PETC_JCT 60.0 31390 P5-5:A2:1:_FULTON 230 KV BAAH BUS #1 Non-redndant
— - P5 91 92 88 98 95 101 41 30 103 97 96 61 140 Syst d fered
PETLMA A 60.011 (FAILURE OF NON-REDUNDENT RELAY) relay (Bus) ystem upgrade or pretered resource
31390 PETLMA A 60.0 31394 P5-5:A2:1:_FULTON 230 KV BAAH BUS #1 PS Non-redndant 95 97 92 130 127 135 o 13 107 101 100 64 146 Lakeville #2 Upgrade (former.ly known as Fulton
LKVLEJT 60.011 (FAILURE OF NON-REDUNDENT RELAY) relay (Bus) 230/115 kV Transformer project)
31391 SNMA TAP 60.0 31385 P5-5:A2:1:_FULTON 230 KV BAAH BUS #1 PS Non-redndant 103 98 93 83 79 85 a4 31 109 103 101 64 117 Short Term : Action Plan ; Long Term : Preferred
LAGUNATP 60.011 (FAILURE OF NON-REDUNDENT RELAY) relay (Bus) resource
31392 LAKEVLLE 60.0 31394 LKVLE |P5-5:A2:1:_FULTON 230 KV BAAH BUS #1 Non-redndant
Iy P5 89 90 86 112 110 117 40 31 100 95 94 60 137 Syst d fered
JT60.011 (FAILURE OF NON-REDUNDENT RELAY) relay (Bus) ystem upgrade or pretered resource
P1-2:A2:3:_GEYSR18-LAKEVILE-GEYSR20-
30435 LAKEVILE 230 30460 VACA- iy
DIX 2301 1 SNTAFE-GEYSR13 230KV [0] & P1- P6 N-1-1 100 97 95 101 102 105 <90 <90 103 100 100 <90 117 System upgrade or prefered resource
2:A6:6:_TULUCAY-VACA 230KV [5800]
P1-2:A2:9:_VACA-LAKEVILLE #1 230KV
30440 TULUCAY 230 30460 VACA- -
DIX 2301 1 [5840] & P1-2:A2:3:_GEYSR18-LAKEVILE- P6 N-1-1 100 96 94 100 100 101 <90 <90 104 100 100 <90 114 System upgrade or prefered resource
GEYSR20-SNTAFE-GEYSR13 230KV [0]
P1-2:A2:9:_VACA-LAKEVILLE #1 230KV
30440 TULUCAY 230 30460 VACA- -
DIX 2301 1 [5840] & P1-2:A6:5:_IGNACIO-SOBRANTE P6 N-1-1 90 <90 <90 95 95 98 <90 <90 95 90 91 <90 111 Sensitivity only
230KV [4920]
P1-2:A6:13:_SILVERDO-FULTON-EGLE RCK
30440 TULUCAY 230 30460 VACA- -
DIX 23011 115KV [0] & P1-2:A2:9:_VACA-LAKEVILLE P6 N-1-1 <90 <90 <90 <90 85 88 <90 <90 93 <90 91 <90 100 Sensitivity only
#1 230KV [5840]
P1-2:A6:5:_IGNACIO-SOBRANTE 230KV
30440 TULUCAY 230 30460 VACA- -
DIX 23011 [4920] & P1-2:A2:9:_VACA-LAKEVILLE #1 P6 N-1-1 90 <90 <90 95 95 98 <90 <90 98 91 95 <90 111 Sensitivity only
230KV [5840]
P1-2:A2:16:_UKIAH-HOPLAND-
1200 MENDOCNO 115 312 LOVERDALE 115KV [4 P1-
31200 OCNO 115 31260 co SKV [4050] & P6 N-1-1 <90 <90 <90 <90 <90 <90 103 <90 <90 <90 <90 <90 <90 System upgrade or prefered resource
MNDCNOM 11511 2:A2:15:_ MENDOCINO-REDBUD 115KV
[2410]
P1-2:A2:19:_CORTINA-MENDOCINO #1
31200 MENDOCNO 115 31260 -
115KV [1330] & P1-2:A2:24:_REDBUD- P6 N-1-1 <90 <90 <90 <90 <90 <90 <90 <90 <90 <90 <90 115 <90 Sensitivity only
MNDCNOM 11511
HGHLNDJ1 115KV [0]
31223 REDBUDJ1 115 31222 P1-2:A2:17:_CLOVRDLE-MPE-GEYSERS34
REDBUD 115 1 1 115KV [0] & P1-2:A2:19:_CORTINA- P6 N-1-1 95 93 93 <90 <90 <90 <90 <90 99 95 94 <90 100 Sensitivity only
MENDOCINO #1 115KV [1330]
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area:
Thermal Overloads

PG&E North Coast & North Bay

:}E_“«: California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

- ) Categol ) e )
Overloaded Facility Contingency (All and Worst P6) Category gory 2019 2022 2027 2019 Winter | 2022 Winter | 2027 Winter | 2019 Spring | 2022 Spring 2,022 P 2019 SP 2027 SP 2022 SP Heavy _2027 Project & Potential Mitigation Solutions
Description Summer Summer Summer Peak Peak Peak Lioht Load | Off-Peak High CEC peak-Shift | Peak-Shift Renewable & | Retirement of
Peak Peak Peak g Forecast Min Gas Gen | QF Generations
31223 REDBUDJL 115 31222 P1-2:A2:19:_CORTINA-MENDOCINO #1
REDBUD 115 1 1 115KV [1330] & P1-2:A2:17:_CLOVRDLE- P6 N-1-1 95 93 93 <90 <90 <90 <90 <90 99 95 94 <90 102 Sensitivity only
MPE-GEYSERS34 115KV [0]
P1-2:A2:13:_EAGLE ROCK-REDBUD 115KV
31224 INDIN VL 115 31215 -
LUCERNJ1 115 1 1 [1480] & P1-2:A2:17:_CLOVRDLE-MPE- P6 N-1-1 91 <90 <90 100 100 100 <90 <90 100 <90 <90 <90 101 System upgrade or prefered resource
GEYSERS34 115KV [0]
P1-2:A2:17:_CLOVRDLE-MPE-GEYSERS34
31224 INDIN VL 115 31215
LUCERNJ1 115 1 1 115KV [0] & P1-2:A2:13:_EAGLE ROCK- P6 N-1-1 88 <90 <90 97 99 101 <90 <90 94 <90 <90 <90 100 System upgrade or prefered resource
REDBUD 115KV [1480]
P1-2:A2:17:_CLOVRDLE-MPE-GEYSERS34
31224 INDIN VL 115 31215
LUCERNJ1 115 1 1 115KV [0] & P1-2:A2:24:_REDBUD- P6 N-1-1 88 <90 <90 97 99 100 <90 <90 94 <90 <90 <90 100 System upgrade or prefered resource
HGHLNDJ1 115KV [0]
P1-2:A2:24: REDBUD-HGHLNDJ1 115KV
31224 INDIN VL 115 31215
LUCERNJL 115 1 1 [0] & P1-2:A2:17:_CLOVRDLE-MPE- P6 N-1-1 91 <90 <90 100 100 100 <90 <90 100 <90 <90 <90 101 System upgrade or prefered resource
GEYSERS34 115KV [0]
P1-2:A2:17:_CLOVRDLE-MPE-GEYSERS34
1229 REDBUDJ2 115 31222 - hort T : Action Plan ; L T : Pref
31229 Ubi21153 115KV [0] & P1-2:A2:22: CORTINA- P6  |N-1-1 101 102 101 94 95 9% <90 <90 107 103 102 <90 112 short Term : Action Plan ; Long Term : Preferred
REDBUD 11511 - resource
MENDOCINO #1 115KV [1330] (2)
P1-2:A2:22:_CORTINA-MENDOCINO #1
1229 REDBUDJ2 115 31222 - hort T : Action Plan ; L T : Prefi
31229 Ubi21153 115KV [1330] (2) & P1-2:A2:17: CLOVRDLE|  P6  [N-1-1 101 102 101 97 95 100 <90 <90 107 103 102 <90 113 short Term : Action Plan ; Long Term : Preferred
REDBUD 11511 - resource
MPE-GEYSERS34 115KV [0]
31236 FULTON 115 31239 P1-2:A2:32: CORONA-LAKEVILLE 115KV Short Term : Action Plan ; Long Term : Preferred
: i ; :
[4311] & P1-2:A2:25:_FULTON-SANTA P6 N-1-1 101 107 103 125 126 129 <90 <90 114 109 106 <90 137 s
MONROE2 11511 resource
ROSA #1 115KV [1620]
P1-2:A2:32:_CORONA-LAKEVILLE 115KV
31236 FULTON 115 31239
[4311] & P1-2:A2:28:_FULTON-SANTA P6 N-1-1 92 97 94 115 116 119 <90 <90 104 99 96 <90 127 System upgrade or prefered resource
MONROE2 11511
ROSA #1 115KV [1620] (2)
31238 MONROE1 115 31240 SNTA P1-2:A2:26:_FULTON-SANTA ROSA #2
RSA 115 1 1 115KV [1630] & P1-2:A2:31:_SANTA ROSA- P6 N-1-1 <90 <90 <90 98 99 101 <90 <90 <90 <90 <90 <90 107 System upgrade or prefered resource
CORONA 115KV [4309] (2)
31239 MONROE2 115 31240 SNTA P1-2:A2:25:_FULTON-SANTA ROSA #1
RSA 115 1 1 115KV [1620] & P1-2:A2:32:_CORONA- P6 N-1-1 <90 <90 <90 103 104 107 <90 <90 95 91 <90 <90 114 System upgrade or prefered resource
LAKEVILLE 115KV [4311]
31239 MONROE2 115 31240 SNTA P1-2:A2:32:_CORONA-LAKEVILLE 115KV
RSA 115 1 1 [4311] & P1-2:A2:25:_FULTON-SANTA P6 N-1-1 <90 <90 <90 103 104 106 <90 <90 95 91 <90 <90 113 System upgrade or prefered resource
ROSA #1 115KV [1620]
P1-2:A2:25:_FULTON-SANTA ROSA #1
31246 BELLVUE 115 31248 -
PENNGRVE 115 1 1 115KV [1620] & P1-2:A2:26:_FULTON- P6 N-1-1 95 100 96 118 118 122 <90 <90 107 103 99 <90 129 System upgrade or prefered resource
SANTA ROSA #2 115KV [1630]
P1-2:A2:26:_FULTON-SANTA ROSA #2
31248 PENNGRVE 115 31254
CORONA 1151 1 115KV [1630] & P1-2:A2:25:_FULTON- P6 N-1-1 98 104 100 124 126 129 <90 <90 111 106 103 <90 137 System upgrade or prefered resource
SANTA ROSA #1 115KV [1620]
P1-2:A2:28:_FULTON-SANTA ROSA #1
31248 PENNGRVE 115 31254 -
CORONA 1151 1 115KV [1620] (2) & P1-2:A2:26:_FULTON- P6 N-1-1 <90 92 <90 112 113 116 <90 <90 98 94 91 <90 124 System upgrade or prefered resource
SANTA ROSA #2 115KV [1630]
P1-2:A2:25:_FULTON-SANTA ROSA #1
31254 CORONA 115 31255
LAKEVLLE 115 1 1 115KV [1620] & P1-2:A2:26:_FULTON- P6 N-1-1 95 100 96 130 131 135 <90 <90 107 102 99 <90 128 System upgrade or prefered resource
SANTA ROSA #2 115KV [1630]
P1-2:A2:29:_FULTON-SANTA ROSA #2
31254 CORONA 115 31255
LAKEVLLE 1151 1 115KV [1630] (2) & P1-2:A2:25:_FULTON- P6 N-1-1 <90 <90 <90 102 103 105 <90 <90 <90 <90 <90 <90 100 System upgrade or prefered resource
SANTA ROSA #1 115KV [1620]
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area:
Thermal Overloads

PG&E North Coast & North Bay

‘.;_‘% California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

- . Categor . o )
Overloaded Facility Contingency (All and Worst P6) Category g .y 2019 2022 2027 2019 Winter | 2022 Winter | 2027 Winter | 2019 Spring | 2022 Spring 2,022 SP 2019 SP 2027 SP 2022 SP Heavy _2027 Project & Potential Mitigation Solutions
Description Summer Summer Summer Peak Peak Peak Lioht Load | Off-Peak High CEC peak-Shift | Peak-Shift Renewable & | Retirement of
Peak Peak Peak g Forecast Min Gas Gen | QF Generations
31254 CORONA 115 31255 P1-3:A2:18:_FULTON 230/115KV TB 9 & P1
- P6  |N-1-1 <90 <90 <90 109 109 115 <90 <90 9% <90 <90 <90 109 Syst d fered
LAKEVLLE 115 11 3:A2:17:_FULTON 230/115KV TB 4 ystem upgrade or pretered resource
P1-2:A2:16:_UKIAH-HOPLAND-
1262 CACHE J2 115 3122 LOVERDALE 115KV [4 P1-
31262 CACHE J2 115 31229 co SKV [4050] & P6  |N-1-1 88 88 88 94 92 94 <90 <90 95 90 90 <90 101 Sensitivity only
REDBUDJ2 1151 1 2:A2:19:_CORTINA-MENDOCINO #1 115KV
[1330]
21969 CACHE 12 115 3122 P1-2:A2:19; CORTINA-MENDOCINO #1
REDBUDJ2 115 1 1 115KV [1330] & P1-2:A2:17:_CLOVRDLE- P6 N-1-1 95 95 95 100 98 100 <90 <90 100 96 95 <90 106 System upgrade or prefered resource
MPE-GEYSERS34 115KV [0]
31300 MENDOCNO 60.031330 | 2A2:50:_CLEAR LAKE-HOPLAND 60KV Short Term : Action Plan ; Long Term : Preferred
. : Acti ; :
[6390] & P1-2:A2:54;_KONOCTI-EAGLE P6  |N-1-1 223 221 217 196 195 194 <90 <90 231 224 216 197 229 s
UPPRLKE 60.01 1 resource
ROCK 60KV [6861]
31300 MENDOCNO 60.031330 | 2A2:50:_CLEAR LAKE-HOPLAND 60KV Short Term : Action Plan ; Long Term : Preferred
. : Acti ; :
[6390] & P1-3:A2:27: EGLE RCK 115/60KV | P6  |N-1-1 223 221 216 195 195 195 <90 <90 231 224 217 196 229 i
UPPRLKE 60.011 TB1 resource
P1-2:A2:54;_KONOCTI-EAGLE ROCK 60KV .
31300 MENDOCNO 60.031330 |/ 20011 @ p1-2:A2:50: CLEAR LAKE- P6  |N-1-1 224 220 217 195 194 194 <90 <90 230 224 217 196 229 short Term : Action Plan ; Long Term : Preferred
UPPRLKE 60.011 resource
HOPLAND 60KV [6390]
31300 MENDOCNO 60.031330 |+ 3/A227: EGLE RCK 115/60KV TB 1 & P1 Short Term : Action Plan ; Long Term : Preferred
. : Acti ; :
2:A2:50:_CLEAR LAKE-HOPLAND 60KV P6  |N-1-1 224 220 217 195 194 194 <90 <90 230 224 217 197 229 J
UPPRLKE 60.011 resource
[6390]
P1-2:A2:54._KONOCTI-EAGLE ROCK 60KV
31334 CLER LKE 60.0 31335 - Short Term: Middletown UVLS Long Term: CI
[6861] & P1-2:A2:24:_REDBUD-HGHLNDJ1 | P&  [N-1-1 101 103 100 <90 <90 <90 <90 <90 114 106 99 89 105 ort Term: Middietown ong term: tlear
GRANITE60.011 Lake Reinforcement Project Revised Scope
115KV [0]
P1-2:A2:54:_KONOCTI-EAGLE ROCK 60KV
1334 CLER LKE 60.0 31 - hort Term: Middl VLS Long Term: CI
?SR?;-\aNﬂ(':E 6001 i’o 031335 [6861] & P1-2:A2:41;_MENDOCINO- P6  |N-1-1 175 194 183 153 150 147 <90 <90 221 198 183 142 201 i I? rtR ‘?r;" idd e:zwh Ut RS _0”5 Serm Clear
. aKe reinrorcemen rojec evise cope
HARTLEY 60KV [7510] ) B
P1-3:A6:8:_IGNACIO 115/60KV TB 3 & P1- .
31334 CLER LKE 60.0 31335 2:A2:54:_KONOCTI-EAGLE ROCK 60KV P6  |N-1-1 97 101 98 <90 <90 <90 <90 <90 109 103 98 <90 102 short Term: Middletown UVLS Long Term: Clear
GRANITE60.011 (6861] Lake Reinforcement Project Revised Scope
31334 CLER LKE 60.0 31335 P1-3:A6:8:_IGNACIO 115/60KV TB 3 & P1- S o 100 o 0 0 0 0 0 105 103 o 0 100 Short Term: Middletown UVLS Long Term: Clear
GRANITE60.011 3:A2:27:_EGLE RCK 115/60KV TB 1 Lake Reinforcement Project Revised Scope
P1-2:A2:17:_CLOVRDLE-MPE-GEYSERS34
1334 CLER LKE 60.0 31 - hort Term : Action Plan ; Long Term : Pref
iosNaocchs 600 fgo 31338 115KV [0] & P1-2:A2:24:_REDBUD- P6  |N-1-1 116 121 121 100 100 101 98 100 124 121 122 100 126 Short Term : Action Plan ; Long Term : Preferred
N resource
HGHLNDJ1 115KV [0]
P1-2:A2:17;_CLOVRDLE-MPE-GEYSERS34
31334 CLER LKE 60.0 31338 -
KONOCTI6 60.01 1 115KV [0] & P1-2:A6:13:_SILVERDO- P6 N-1-1 100 101 101 87 89 86 <90 86 102 100 102 88 106 System upgrade or prefered resource
: FULTON-EGLE RCK 115KV [0]
P1-2:A2:41;_MENDOCINO-HARTLEY 60KV
31334 CLER LKE 60.0 31338 -
[7510] & P1-3:A2:27:_EGLE RCK 115/60KV |  P6  [N-1-1 <90 <90 <90 <90 <90 <90 <90 <90 106 93 <90 <90 9 Sensitivity only
KONOCTI6 60.01 1
B 1
P1-2:A2:54:_KONOCTI-EAGLE ROCK 60KV
31334 CLER LKE 60.0 31338 -
[6861] & P1-2:A2:41;_MENDOCINO- P6  |N-1-1 <90 90 <90 <90 <90 <90 <90 <90 106 93 <90 <90 93 Sensitivity only
KONOCTI6 60.01 1
HARTLEY 60KV [7510]
P1-2:A6:13:_SILVERDO-FULTON-EGLE RCK
31334 CLER LKE 60.0 31338 -
115KV [0] & P1-2:A2:16;_UKIAH-HOPLAND] ~ P6  |N-1-1 98 98 99 86 87 88 82 91 101 98 100 90 104 Sensitivity only
KONOCTI6 60.0 1 1
CLOVERDALE 115KV [4050]
P1-3:A2:27:_EGLE RCK 115/60KV TB 1 & P1
31334 CLER LKE 60.0 31338 -~
2:A2:41:_MENDOCINO-HARTLEY 60KV P6 N-1-1 <90 <90 <90 <90 <90 <90 <90 <90 106 92 <90 <90 93 Sensitivity only
KONOCTI6 60.0 1 1 75101
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area:
Thermal Overloads

PG&E North Coast & North Bay

:}E_“«: California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

. . Catego . e .
Overloaded Facility Contingency (All and Worst P6) Category g ry 2019 2022 2027 2019 Winter | 2022 Winter | 2027 Winter | 2019 Spring | 2022 Spring 2,022 SP 2019 SP 2027 SP 2022 SP Heavy _2027 Project & Potential Mitigation Solutions
Description Summer Summer Summer Peak Peak Peak Lioht Load | Off-Peak High CEC peak-Shift | Peak-Shift Renewable & | Retirement of
Peak Peak Peak g Forecast Min Gas Gen | QF Generations
1335 GRANITE 60.0 31336 HPLND | P1-4:A2:6; MENDOCNO SVD=V & P1-
31335G 60.031336 6. OCNO S & P6 N-1-1 99 103 99 <90 <90 <90 <90 <90 112 105 99 <90 104 System upgrade or prefered resource
JT60.011 3:A2:27: EGLE RCK 115/60KV TB 1
31335 GRANITE 60.0 31336 HPLND |+ +:A2:8:_FT_BRGD2 SVD=V & P1- Short Term : Action Plan ; Long Term : Preferred
: 2:A2:54:_KONOCTI-EAGLE ROCK 60KV P6  |N-1-1 100 104 100 <90 <90 <90 <90 <90 113 106 100 <90 105 At P -ong '
JT60.011 - resource
[6861]
31335 GRANITE 60.0 31336 HPLND |P1-4:A2:8:_FT_BRGD2 SVD=V & P1- P6 N-1-1 100 104 100 <90 <90 <90 <90 <90 113 106 100 <90 105 Short Term : Action Plan ; Long Term : Preferred
JT60.011 3:A2:27:_EGLE RCK 115/60KV TB 1 resource
31335 GRANITE 60.0 31336 HPLND |+ +:A2:9:_ELK_D SVD=V & P1- Short Term : Action Plan ; Long Term : Preferred
: 2:A2:54:_KONOCTI-EAGLE ROCK 60KV P6  |N-1-1 100 104 100 <90 <90 <90 <90 <90 113 106 100 <90 105 At P -ong '
JT60.011 - resource
[6861]
31335 GRANITE 60.0 31336 HPLND|P1-4:A2:9:_ELK_D SVD=V & P1- PE N-1-1 100 103 100 <90 <90 <90 <90 <90 113 106 100 <90 105 Short Term : Action Plan ; Long Term : Preferred
JT60.011 3:A2:27:_EGLE RCK 115/60KV TB 1 resource
31335 GRANITE 60.0 31336 HPLND |+ +:A6:1:_PUEBLO SVD=V & P1- Short Term : Action Plan ; Long Term : Preferred
: 2:A2:54:_KONOCTI-EAGLE ROCK 60KV P6  |N-1-1 100 104 100 <90 <90 <90 <90 <90 113 106 100 <90 104 A i Long '
JT60.011 resource
[6861]
P1-3:A2:23: MENDOCNO 115/60KV TB
31336 HPLND JT 60.0 31206 3:A2:23:_ OCNO 115/60 3& -
P1-2:A2:54:_KONOCTI-EAGLE ROCK 60KV P6 N-1-1 96 91 <90 102 102 101 <90 <90 96 93 90 <90 104 Reverse power relay will activate.
HPLND JT 1152 1
[6861]
31336 HPLND JT 60.0 31206 P1-3:A2:23: MENDOCNO 115/60KV TB 3 &
- / P6 N-1-1 96 91 <90 102 102 101 <90 <90 96 93 90 <90 104 Reverse power relay will activate.
HPLND JT 1152 1 P1-3:A2:27:_EGLE RCK 115/60KV TB 1
31336 HPLND JT 60.0 31206 P1-3:A2:23: MENDOCNO 115/60KV TB 3 &
- / P6 N-1-1 100 92 97 121 124 126 <90 <90 101 94 100 <90 129 Reverse power relay will activate.
HPLND JT 1152 1 P1-3:A2:33:_ MENDOCNO 115/60KV TB 1
P1-2:A2:17:_CLOVRDLE-MPE-GEYSERS34
1338 KONOCTI6 60.0 31344 EGLE - hort Term : Action Plan ; Long Term : Pref
ic3|<3:o :1 (l)c 660031344 EGLE || )\ (0] & P1-2:A2:24: REDBUD- P6  |N-1-1 112 112 110 100 99 100 <90 <90 119 113 111 95 117 short Term : Action Plan ; Long Term : Preferred
. resource
HGHLNDJ1 115KV [0]
P1-2:A2:17:_CLOVRDLE-MPE-GEYSERS34
1338 KONOCTI6 60.0 31344 EGLE - hort Term : Action Plan ; Long Term : Pref
31338 KONOCTI6 60.0 31344 EGLE | )\ (0] & P1-2:A6:13:_SILVERDO- P6  |N-1-1 102 100 98 92 92 89 <90 <90 105 101 99 89 104 short Term : Action Plan ; Long Term : Preferred
RCK60.011 - resource
FULTON-EGLE RCK 115KV [0]
P1-2:A2:20:_EGLE RCK-FULTON-SILVERDO
1338 KONOCTI6 60.0 31344 EGLE - hort Term : Action Plan ; Long Term : Pref
z c3|<3:o 00 ) ?C 660031344 EGLE || o\ (0] & P1-2:A2:17:_CLOVRDLE-MPE- |  P6  |N-1-1 102 99 98 91 91 91 <90 <90 105 100 99 90 103 short Term : Action Plan ; Long Term : Preferred
. resource
GEYSERS34 115KV [0]
P1-2:A2:22:_CORTINA-MENDOCINO #1
1338 KONOCTI6 60.0 31344 EGLE - hort Term : Action Plan ; Long Term : Pref
31338 KONOCTI6 60.0 31344 EGLE || 1\ 11330] (2) & P1-2:A2:17:_CLOVRDLE]  P6  |N-1-1 106 103 101 9% 95 98 <90 <90 111 105 102 <90 112 short Term : Action Plan ; Long Term : Preferred
RCK60.011 - resource
MPE-GEYSERS34 115KV [0]
31338 KONOCTI6 60.0 31344 EGLE |+ 2*A2:24:_REDBUD-HGHLNDJ1 115KV Short Term : Action Plan ; Long Term : Preferred
X : Acti ; :
[0] & P1-2:A2:17;_CLOVRDLE-MPE- P6  |N-1-1 111 112 110 100 97 100 <90 <90 116 113 111 95 116 J
RCK60.011 resource
GEYSERS34 115KV [0]
P1-2:A6:13:_SILVERDO-FULTON-EGLE RCK
31338 KONOCTI6 60.0 31344 EGLE - Short Term : Action Plan ; Long Term : Preferred
115KV [0] & P1-2:A2:16:_UKIAH-HOPLAND{ P&  [N-1-1 101 99 97 92 91 91 <90 <90 104 100 98 %0 104 ort Term : Action Flan ; Long term : Freterre
RCK60.011 resource
CLOVERDALE 115KV [4050]
P1-2:A6:13:_SILVERDO-FULTON-EGLE RCK
1338 KONOCTI6 60.0 31344 EGLE - hort Term : Action Plan ; Long Term : Pref
31338 KONOCTI6 60.0 31344 EGLE | 1\ (0] & P1-2:A2:17:_CLOVRDLE-MPE- P6  |N-1-1 102 99 98 91 91 91 <90 <90 105 100 99 90 103 short Term : Action Plan ; Long Term : Preferred
RCK60.011 - resource
GEYSERS34 115KV [0]
1358 WHLR JCT 60.0 31 P1-3:A2:18: FULTON 230/115KV TB 9 & P1
31358 JCT 60.031356 3 8:_FULTON 230/115 o8& P6 N-1-1 <90 <90 <90 <90 <90 <90 <90 <90 <90 <90 <90 <90 106 Sensitivity only
MONTE RO 60.0 1 1 3:A2:17:_FULTON 230/115KV TB 4
21362 TRNTN JT 60.0 31378 P1-4:A6:1;_PUEBLO SVD=V & P1-
' 2:A2:58:_FULTON-LAGUNA-COTATI- P6 N-1-1 <90 <90 <90 <90 <90 <90 <90 <90 <90 <90 <90 <90 119 Sensitivity only
FULTON 60.0 1 1
SNMALDFL 60KV [0]
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area:
Thermal Overloads

PG&E North Coast & North Bay

:}E_“«: California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

- ) Categol ) e )
Overloaded Facility Contingency (All and Worst P6) Category g ry 2019 2022 2027 2019 Winter | 2022 Winter | 2027 Winter | 2019 Spring | 2022 Spring 2,022 SP 2019 SP 2027 SP 2022 SP Heavy _2027 Project & Potential Mitigation Solutions
Description Summer Summer Summer Peak Peak Peak Lioht Load | Off-Peak High CEC peak-Shift | Peak-Shift Renewable & | Retirement of
Peak Peak Peak g Forecast Min Gas Gen | QF Generations
31366 MLNO JCT 60.0 31385 P1-3:A2:21:_LAKEVILE 230/60KV TB 3 & P1- P6 N-1-1 299 304 297 272 273 577 113 141 317 311 308 204 379 Short Term : Action Plan ; Long Term : Preferred
LAGUNATP 60.011 3:A2:22:_LAKEVILE 230/60KV TB 5 resource
1 MLN T60.0 31 P1-3:A2:31:_FULTON 11 KVTB2 & P1- hort T : Action Plan ; L T : Pref
31366 0O JCT 60.0 31385 3 31:_FULTO 5/60 & PE N-1-1 296 274 273 213 214 216 197 119 282 278 278 235 297 Short Term : Action Plan ; Long Term : Preferred
LAGUNATP 60.01 1 3:A2:30:_FULTON 115/60KV TB 1 resource
P1-3:A2:17:_FULTON 230/115KV TB 4 & P1
1370 CLVRDUT 60.0 31374 =
31370¢C LT 60.0 313 2:A2:20:_EGLE RCK-FULTON-SILVERDO P6 N-1-1 99 96 92 92 92 <90 <90 <90 100 99 99 <90 111 Sensitivity only
GYSRJCT160.011 -
115KV [0]
P1-3:A2:17:_FULTON 230/115KV TB 4 & P1
31370 CLVRDLIT 60.0 31374 2:A6:13:_SILVERDO-FULTON-EGLE RCK P6 N-1-1 99 96 92 92 92 <90 <90 <90 100 99 99 <90 111 Sensitivity only
GYSRIJCT160.011
115KV [0]
P1-3:A2:18:_FULTON 230/115KV TB9 & P1
31370 CLVRDLIT 60.0 31374 2:A2:20:_EGLE RCK-FULTON-SILVERDO P6 N-1-1 99 97 93 93 93 <90 <90 <90 100 99 99 <90 116 Sensitivity only
GYSRJCT160.011
115KV [0]
P1-3:A2:18:_FULTON 230/115KV TB9 & P1
31370 CLVRDLIT 60.0 31374 2:A6:13:_SILVERDO-FULTON-EGLE RCK P6 N-1-1 99 97 93 93 93 <90 <90 <90 100 99 99 <90 116 Sensitivity only
GYSRJCT160.011
115KV [0]
31370 CLVRDUT 60.0 31374 P1-3:A2:31:_FULTON 115/60KV TB 2 & P1- P6 N-1-1 202 187 185 149 149 149 152 100 191 189 190 170 203 Short Term : Action Plan ; Long Term : Preferred
GYSRJCT160.011 3:A2:30:_FULTON 115/60KV TB 1 resource
P1-2:A2:20:_EGLE RCK-FULTON-SILVERDO
31374 GYSRICT1 60.0 31382 -
FTCHMTNP 60.0 1 1 115KV [0] & P1-2:A2:12:_EAGLE ROCK- P6 N-1-1 96 93 92 <90 53 <90 101 101 89 92 91 99 85 System upgrade or prefered resource
' CORTINA 115KV [1470]
P1-2:A2:6:_FULTON-LAKEVILLE 230KV
31374 GYSRICT1 60.0 31382 -
[4950] & P1-2:A6:13:_SILVERDO-FULTON- P6 N-1-1 99 97 92 <90 <90 <90 <90 <90 99 97 92 <90 100 Sensitivity only
FTCHMTNP 60.01 1
EGLE RCK 115KV [0]
31374 GYSRICT1 60.0 31382 P1-2:A2:9:_VACA-LAKEVILLE #1 230KV
' [5840] & P1-2:A6:13:_SILVERDO-FULTON- P6  [N-1-1 99 99 99 <90 80 <90 <90 <90 99 99 97 90 106 Sensitivity only
FTCHMTNP 60.01 1
EGLE RCK 115KV [0]
P1-2:A6:13:_SILVERDO-FULTON-EGLE RCK
31374 GYSRICT1 60.0 31382 -
115KV [0] & P1-2:A2:12: EAGLE ROCK- P6 N-1-1 96 93 92 <90 53 <90 101 101 89 92 91 99 85 System upgrade or prefered resource
FTCHMTNP 60.01 1
CORTINA 115KV [1470]
31377 FCHMNTP2 60.0 31380 P1-3:A2:31:_FULTON 115/60KV TB 2 & P1- PE N-1-1 136 124 124 92 92 91 123 <90 125 125 126 116 124 Short Term : Action Plan ; Long Term : Preferred
FTCH MTN 60.01 1 3:A2:30:_FULTON 115/60KV TB 1 resource
P1-2:A2:2:_FULTON-BEARCNYN-WSFRDFLT-
31378 FULTON 60.0 32650 y
ST.HELNA 60.01 1 GEYSR16-GEYSR12-GEYSR14 230KV [0] & P6 N-1-1 <90 93 <90 <90 <90 <90 <90 <90 101 98 96 <90 <90 Sensitivity only
’ ' P1-2:A2:63:_LAKEVILLE #1 60KV [7360]
P1-2:A2:20:_EGLE RCK-FULTON-SILVERDO
31378 FULTON 60.0 32650 -
115KV [0] & P1-2:A2:63:_LAKEVILLE #1 P6 N-1-1 <90 93 <90 <90 <90 <90 <90 <90 101 98 96 <90 <90 Sensitivity only
ST.HELNA60.011
60KV [7360]
31378 FULTON 60.0 32650 P1-2:A2:21: GEYSERS #11-EAGLE ROCK
’ 115KV [4391] & P1-2:A2:63:_LAKEVILLE #1 P6 N-1-1 <90 <90 <90 <90 <90 <90 <90 <90 100 97 96 <90 <90 Sensitivity only
ST.HELNA60.011
60KV [7360]
31378 FULTON 60.0 32650 P1-2:A2:22: CORTINA-MENDOCINO #1
’ 115KV [1330] (2) & P1-2:A2:63:_LAKEVILLE P6  |N-1-1 <90 92 <90 <90 <90 <90 <90 <90 100 97 96 <90 <90 Sensitivity only
ST.HELNA60.011
#1 60KV [7360]
31378 FULTON 60.0 32650 P1-2:A2:23:_ LOWER LAKE-HOMESTAKE
’ 115KV [1481] & P1-2:A2:63:_LAKEVILLE #1 P6 N-1-1 <90 <90 <90 <90 <90 <90 <90 <90 100 <90 <90 <90 <90 Sensitivity only
ST.HELNA60.011
60KV [7360]
31378 FULTON 60.0 32650 P1-2:A2:24: REDBUD-HGHLNDJ1 115KV
’ [0] & P1-2:A2:63:_LAKEVILLE #1 60KV P6 N-1-1 <90 <90 <90 <90 <90 <90 <90 <90 101 <90 <90 <90 <90 Sensitivity only
ST.HELNA60.011
[7360]
31378 FULTON 60.0 32650 P1-2:A2:25:_FULTON-SANTA ROSA #1
’ 115KV [1620] & P1-2:A2:63:_LAKEVILLE #1 P6 N-1-1 <90 <90 <90 <90 <90 <90 <90 <90 100 <90 <90 <90 <90 Sensitivity only
ST.HELNA60.011 60KV [7360]
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area:
Thermal Overloads

PG&E North Coast & North Bay

‘.;_‘% California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

- ) Categor ) e )
Overloaded Facility Contingency (All and Worst P6) Category gory 2019 2022 2027 2019 Winter | 2022 Winter | 2027 Winter | 2019 Spring | 2022 Spring 2,022 P 2019 SP 2027 SP 2022 SP Heavy _2027 Project & Potential Mitigation Solutions
Description Summer Summer Summer Peak Peak Peak Lioht Load | Off-Peak High CEC peak-Shift | Peak-Shift Renewable & | Retirement of
Peak Peak Peak g Forecast Min Gas Gen | QF Generations
31378 FULTON 60.0 32650 P1-3:A2:16:_GEYSR17 230/13.8KV TB 1 &
- / P6 N-1-1 <90 <90 <90 <90 <90 <90 <90 <90 101 97 97 <90 <90 Sensitivity only
ST.HELNA60.011 P1-2:A2:63:_LAKEVILLE #1 60KV [7360]

1384 COTATI 60.0 31 P1-3:A2:31:_FULTON 11 KV TB 2 & P1- hort Term : Action Plan ; Long Term : Pref
31384 CO 60.0 31389 3 31:_FULTO 5/60 & PE N-1-1 372 345 342 314 315 320 245 151 360 353 351 293 435 Short Term : Action Plan ; Long Term : Preferred
PETC_JCT60.011 3:A2:30:_FULTON 115/60KV TB 1 resource
31384 COTATI 60.0 31391 SNMA  |P1-3:A2:22:_LAKEVILE 230/60KV TB 5 & P14 PG N-1-1 301 306 301 275 276 281 116 143 318 313 312 206 385 Short Term : Action Plan ; Long Term : Preferred
TAP60.011 3:A2:21:_LAKEVILE 230/60KV TB 3 resource
31386 MCDWLLSW 60.0 31392 P1-3:A2:22:_LAKEVILE 230/60KV TB 5 & P1-

- P6 N-1-1 94 97 95 106 106 106 <90 <90 100 99 98 <90 110 f

LAKEVLLE 60.0 1 1 3:A2:21:_LAKEVILE 230/60KV T8 3 System upgrade or prefered resource

31390 PETLMA A 60.0 31394 P1-3:A2:21:_LAKEVILE 230/60KV TB 3 & P1- PG N-1-1 172 176 173 167 166 166 <90 <90 181 179 177 117 179 Lakeville #2 Upgrade (former.ly known as Fulton
LKVLEJT 60.011 3:A2:22:_LAKEVILE 230/60KV TB 5 230/115 kV Transformer project)

31390 PETLMA A 60.0 31394 P1-3:A2:22:_LAKEVILE 230/60KV TB 5 & P1- PG N-1-1 172 176 173 167 166 166 <90 <90 181 179 178 117 179 Lakeville #2 Upgrade (former.ly known as Fulton
LKVLEJT 60.011 3:A2:21:_LAKEVILE 230/60KV TB 3 230/115 kV Transformer project)

P1-3:A2:3:_GEYSR14 230/13.8KV TB 1 & P1 )

31390 PETLMA A 60.0 31394 2:A2:62:_LAKEVILLE-PETALUMA C 60KV P6  |N-1-1 <90 <90 97 145 145 151 <90 <90 <90 103 <90 <90 163 Lakeville #2 Upgrade (formerly known as Fulton
LKVLEJT 60.01 1 (7350] - 230/115 kV Transformer project)

1390 PETLMA A 60.0 31394 P1-3:A2:31:_FULTON 11 KV TB 2 & P1- Lakeville #2 f ly k Ful
31390 6003139 3:A2:31:_FULTON 115/60 & P6  |N-1-1 256 238 235 272 273 277 168 106 248 243 242 201 300 akeville #2 Upgrade (formerly known as Fulton
LKVLEJT 60.01 1 3:A2:30:_FULTON 115/60KV TB 1 230/115 kV Transformer project)

P1-2:A2:2:_FULTON-BEARCNYN-WSFRDFLT-
31392 LAKEVLLE 60.0 31394 LKVLE [GEYSR16-GEYSR12-GEYSR14 230KV [0] & PG N-1-1 103 101 97 131 132 137 <90 <90 109 105 104 <90 159 Short Term : Action Plan ; Long Term : Preferred
JT60.011 P1-2:A2:62:_LAKEVILLE-PETALUMA C 60KV resource
[7350]
31392 LAKEVLLE 60.0 31394 LKVLE P1-2:A2:62:_LAKEVILLE-PETALUMA C 60KV
T60.011 ' [7350] & P1-2:A2:32:_CORONA-LAKEVILLE P6 N-1-1 99 98 94 129 130 135 <90 <90 107 101 101 <90 158 System upgrade or prefered resource
) 115KV [4311]
31392 LAKEVLLE 60.0 31394 LKVLE || - 2/A262:_LAKEVILLE-PETALUMA C 60KV Short Term : Action Plan ; Long Term : Preferred
. : i ; :
[7350] & P1-2:A2:58:_FULTON-LAGUNA- P6 N-1-1 105 105 102 144 146 152 <90 <90 112 110 107 <90 177 s
JT60.011 resource
COTATI-SNMALDFL 60KV [0]
P1-3:A2:30:_FULTON 11 KV TB 1 &P1-
31392 LAKEVLLE 60.0 31394 LKVLE 3 30:_FULTO >/60 &
T60.011 2:A2:62:_LAKEVILLE-PETALUMA C 60KV P6 N-1-1 99 97 94 129 130 134 <90 <90 105 100 100 <90 157 System upgrade or prefered resource
) [7350]
31392 LAKEVLLE 60.0 31394 LKVLE [P1-3:A2:30:_FULTON 115/60KV TB 1 & P1- PE N-1-1 240 222 220 235 236 240 157 99 232 228 226 188 281 Short Term : Action Plan ; Long Term : Preferred
JT60.011 3:A2:31:_FULTON 115/60KV TB 2 resource
P1-3:A2:31:_FULTON 11 KV TB 2 & P1-
31392 LAKEVLLE 60.0 31394 LKVLE 3 31:_FULTO >/60 &
T60.011 2:A2:62:_LAKEVILLE-PETALUMA C 60KV P6 N-1-1 99 97 94 129 130 134 <90 <90 105 100 100 <90 157 System upgrade or prefered resource
) [7350]

1392 LAKEVLLE 60.0 31394 LKVLE |P1-3:A2:31:_FULTON 11 KV TB 2 & P1- hort Term : Action Plan ; Long Term : Pref
3139 6003139 3:A2:31:_FULTON 115/60 & P6  |N-1-1 240 222 220 235 236 240 157 99 232 228 226 188 281 short Term : Action Plan ; Long Term : Preferred
JT60.011 3:A2:30:_FULTON 115/60KV TB 1 resource

P1-3:A2:32:_GYSR78TP 115/13.8KV TB 1
31392 LAKEVLLE 60.0 31394 LKVLE 3 32:_GYSR78 5/13.8 &
T60.011 P1-2:A2:62:_LAKEVILLE-PETALUMA C 60KV P6 N-1-1 <90 <90 91 125 125 131 <90 <90 <90 <90 <90 <90 152 System upgrade or prefered resource
) [7350]
P1-4:A2:6:_MENDOCNO SVD=V & P1-
31397 WILLITSJ) 60.0 31306 - -
WILLITS 60.01 1 2:A2:40:_MENDOCINO-PHILO JCT- P6 N-1-1 <90 <90 <90 <90 <90 <90 <90 <90 <90 <90 <90 <90 NConv Sensitivity only
' HOPLAND 60KV [7520]
31397 WILLITS) 60.0 31306 P1-4:A2:8:_FT_BRGD2 SVD=V & P1-
' 2:A2:40:_MENDOCINO-PHILO JCT- P6 N-1-1 <90 <90 <90 <90 <90 <90 <90 <90 <90 <90 <90 <90 NConv Sensitivity only
WILLITS60.01 1
HOPLAND 60KV [7520]
P1-1:A2:7:_GEYSER78 13.80KV GEN UNIT 1
31397 WILLITS) 60.0 31312 FRT _GEYSER78 13.80KV GEN U s
BRGG 60.01 1 & P1-2:A2:40:_MENDOCINO-PHILO JCT- P6 N-1-1 <90 <90 <90 <90 <90 <90 <90 <90 <90 <90 <90 <90 116 Sensitivity only
) HOPLAND 60KV [7520]
31397 WILLITS) 60.0 31312 FRT P1-2:A2:40:_MENDOCINO-PHILO JCT-
BRGG 60.01 1 ' HOPLAND 60KV [7520] & P1-2:A2:47:_ELK- P6 N-1-1 <90 <90 <90 <90 100 105 <90 <90 <90 <90 <90 <90 <90 Fort Bragg UVLS
) GUALALA 60KV [8410]
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area:
Thermal Overloads

PG&E North Coast & North Bay

:}E_“«: California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

- ) Categol ) e )
Overloaded Facility Contingency (All and Worst P6) Category g ry 2019 2022 2027 2019 Winter | 2022 Winter | 2027 Winter | 2019 Spring | 2022 Spring 2,022 SP 2019 SP 2027 SP 2022 SP Heavy _2027 Project & Potential Mitigation Solutions
Description Summer Summer Summer Peak Peak Peak Lioht Load | Off-Peak High CEC peak-Shift | Peak-Shift Renewable & | Retirement of
Peak Peak Peak g Forecast Min Gas Gen | QF Generations
P1-2:A2:40:_MENDOCINO-PHILO JCT-
31397 WILLITS) 60.0 31312 FRT HOPLAND 60KV [7520] & P1- P6 N-1-1 <90 <90 <90 <90 104 <90 <90 <90 <90 <90 <90 <90 <90 Fort Bragg UVLS
BRGG 60.011 2:A2:49:_HARTLEY-CLEARLAKE 60KV
[7515]
P1-2:A2:40:_MENDOCINO-PHILO JCT-
. PLAND 60KV [752 P1-
31397 WILLITS) 60.0 31312 FRT HO 60KV [7520] & P6 N-1-1 <90 <90 <90 <90 NConv NConv <90 <90 <90 <90 <90 <90 <90 Fort Bragg UVLS
BRGG 60.011 2:A2:55:_GUALALA-MONTE RIO 60KV
[6980]
32568 IGNACIO 115 32570 LS P1-4:A2:6:_MENDOCNO SVD=V & P1-
GLLNS 115 3 1 2:A6:17:_IGNACIO-SAN RAFAEL #1 115KV P6 N-1-1 <90 <90 <90 107 109 117 <90 <90 <90 <90 <90 <90 127 Ignacio - Alto Voltage Conversion Revised Scope
[1850]
32568 IGNACIO 115 32570 LS P1-4:A6:1:_PUEBLO SVD=V & P1-
GLINS 1153 1 2:A6:17:_IGNACIO-SAN RAFAEL #1 115KV P6 N-1-1 <90 <90 <90 <90 109 117 <90 <90 <90 <90 <90 <90 127 Ignacio - Alto Voltage Conversion Revised Scope
[1850]
P1-2:A6:17:_IGNACIO-SAN RAFAEL #1
2570 LS GLLNS 115 32574 SAN -
iAiLollig 1 5115325745 115KV [1850] & P1-3:A6:3:_IGNACIO P6 N-1-1 <90 <90 <90 <90 <90 100 <90 <90 <90 <90 <90 <90 100 Sensitivity only
230/115KV TB 4
32570 LS GLLNS 115 32574 SAN P1-2:A6:17:_IGNACIO-SAN RAFAEL #1
RAFL 115 3 1 115KV [1850] & P1-3:A6:4:_IGNACIO P6 N-1-1 <90 <90 <90 90 93 101 <90 <90 <90 <90 <90 <90 101 System upgrade or prefered resource
230/115KV TB 6
. . -3:A2:31: - hort Term : Action Plan ; Long Term : Prefi
32650 ST.HELNA 60.0 32652 P1-3:A2:31:_FULTON 115/60KV TB 2 & P1 P6 N-1-1 105 <90 <90 <90 <90 <90 <90 <90 <90 <90 <90 <90 <90 Short Term : Action Plan ; Long Term : Preferred
CALISTGA60.01 1 3:A2:30:_FULTON 115/60KV TB 1 resource
P1-3:A6:9:_IGNACIO 115/60KV TB 1 & P1-
32664 IGNACO A 60.0 32568 -
IGNACIO 115 3 1 2:A6:24:_|IGNACIO-ALTO-SAUSALITO #1 P6 N-1-1 <90 <90 <90 91 93 102 <90 <90 <90 <90 <90 <90 102 Ignacio - Alto Voltage Conversion Revised Scope
60KV [7160]
32664 IGNACO A 60.0 32666 P1-4:A2:1:_BIG RIVR SHUNT=7H & P1- PG N-1-1 <90 <90 <90 112 115 125 <90 <90 <90 <90 <90 <90 125
IGNACOB60.011 3:A6:8:_IGNACIO 115/60KV TB 3
32667 1G JCT 60.0 32678 SAN RFLJ P1-2:A2:4:_GEYSERS #17-FULTON 230KV
60.011 ' - [4770] & P1-2:A6:24:_IGNACIO-ALTO- P6 N-1-1 <90 <90 <90 100 104 114 <90 <90 <90 <90 <90 <90 123 Ignacio - Alto Voltage Conversion Revised Scope
) SAUSALITO #1 60KV [7160]
P1-2:A2:40:_MENDOCINO-PHILO JCT-
2667 | T 60.0 32678 SAN_RFLJ |HOPLAND 60KV [752 P1-
32667 1G JCT 60.0 32678 SAN_RFU |HO 60KV [7520] & P6 N-1-1 <90 <90 <90 <90 102 NConv <90 <90 <90 <90 <90 <90 <90 Ignacio - Alto Voltage Conversion Revised Scope
60011 2:A6:23:_IGNACIO-ALTO-SAUSALITO #2
60KV [7170]
32667 1G JCT 60.0 32678 SAN RFLJ P1-2:A6:21:_TULUCAY-NAPA #2 60KV
60.011 ' - [8190] & P1-2:A6:24:_IGNACIO-ALTO- P6 N-1-1 <90 <90 <90 <90 102 111 <90 <90 <90 <90 <90 <90 121 Ignacio - Alto Voltage Conversion Revised Scope
) SAUSALITO #1 60KV [7160]
P1-2:A6:23:_IGNACIO-ALTO-SAUSALITO #2
32667 1G JCT 60.0 32678 SAN_RFLJ -
60.011 - 60KV [7170] & P1-3:A6:9:_IGNACIO P6 N-1-1 <90 <90 <90 101 105 115 <90 <90 <90 <90 <90 <90 126 Ignacio - Alto Voltage Conversion Revised Scope
) 115/60KV TB 1
P1-2:A6:24:_IGNACIO-ALTO-SAUSALITO #1
2667 | T 60.0 32678 SAN_RF -
206061 lG JCT 60032678 SAN_RFL) 60KV [7160] & P1-2:A6:23:_IGNACIO-ALTO- P6 N-1-1 93 96 93 245 247 253 <90 <90 107 99 105 <90 274
’ SAUSALITO #2 60KV [7170]
P1-2:A6:24:_IGNACIO-ALTO-SAUSALITO #1
32667 1G JCT 60.0 32678 SAN_RFLJ -
60.011 - 60KV [7160] & P1-3:A6:3:_IGNACIO P6 N-1-1 <90 <90 <90 102 106 116 <90 <90 <90 <90 <90 <90 127 Ignacio - Alto Voltage Conversion Revised Scope
) 230/115KV TB 4
32667 1G JCT 60.0 32678 SAN RFLJ P1-2:A6:3:_LAKEVILLE-TULUCAY 230KV
60.011 ' - [4970] & P1-2:A6:24:_IGNACIO-ALTO- P6 N-1-1 <90 <90 <90 <90 103 112 <90 <90 <90 <90 <90 <90 121 Ignacio - Alto Voltage Conversion Revised Scope
) SAUSALITO #1 60KV [7160]
P1-2:A6:5:_IGNACIO-SOBRANTE 230KV
32667 1G JCT 60.0 32678 SAN_RFLJ -
60.011 - [4920] & P1-2:A6:24:_IGNACIO-ALTO- P6 N-1-1 <90 <90 <90 100 104 114 <90 <90 <90 <90 <90 <90 124 Ignacio - Alto Voltage Conversion Revised Scope
) SAUSALITO #1 60KV [7160]
P1-3:A6:9:_IGNACIO 115/60KV TB 1 & P1-
32667 1G JCT 60.0 32678 SAN_RFLJ -
60.011 - 2:A6:24:_|IGNACIO-ALTO-SAUSALITO #1 P6 N-1-1 <90 <90 <90 101 105 115 <90 <90 <90 <90 <90 <90 126 Ignacio - Alto Voltage Conversion Revised Scope
) 60KV [7160]
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2017-2018 ISO Reliability Assessment - Preliminary Study Results
Study Area: PG&E North Coast & North Bay

Thermal Overloads ‘.};‘1 California ISO

Loading % (Baseline Scenarios) Loading % (Sensitivity Scenarios)

Overloaded Facility Contingency (All and Worst P6) Category Categog 2019 2022 2027 2019 Winter | 2022 Winter | 2027 Winter | 2019 Spring | 2022 Spring 2,022 SP 2019 SP 2027 SP 2022 SP Heavy _2027 Project & Potential Mitigation Solutions
Description Summer Summer Summer ; High CEC . .| Renewable & | Retirement of
Peak Peak Peak Light Load | Off-Peak Peak-Shift | Peak-Shift ) )
Peak Peak Peak Forecast Min Gas Gen | QF Generations

P1-4:A6:1:_PUEBLO SVD=V & P1-
2:A6:24:_IGNACIO-ALTO-SAUSALITO #1 P6 N-1-1 <90 <90 <90 <90 102 111 <90 <90 <90 <90 <90 <90 121
60KV [7160]

P1-2:A2:4:_GEYSERS #17-FULTON 230KV
[4770] & P1-2:A6:24:_IGNACIO-ALTO- P6 N-1-1 <90 <90 <90 <90 94 103 <90 <90 <90 <90 <90 <90 122
SAUSALITO #1 60KV [7160]
P1-2:A2:40:_MENDOCINO-PHILO JCT-
HOPLAND 60KV [7520] & P1-
2:A6:24:_IGNACIO-ALTO-SAUSALITO #1
60KV [7160]

32667 1G JCT 60.0 32678 SAN_RFLJ

60.011 Ignacio - Alto Voltage Conversion Revised Scope

32678 SAN_RFLJ 60.0 32680

| io - Al | ion Revi
GREENBRE 60.01 1 gnacio - Alto Voltage Conversion Revised Scope

32678 SAN_RFLJ 60.0 32680

P6 N-1-1 <90 <90 <90 <90 <90
GREENBRE 60.01 1

NConv <90 <90 <90 <90 <90 <90 <90 Ignacio - Alto Voltage Conversion Revised Scope

P1-2:A6:24:_IGNACIO-ALTO-SAUSALITO #1
60KV [7160] & P1-2:A6:23:_IGNACIO-ALTO- P6 N-1-1 92 96 93 221 224 229 <90 <90 106 99 105 <90 272
SAUSALITO #2 60KV [7170]

32678 SAN_RFLJ 60.0 32680

GREENBRE 60.011 Ignacio - Alto Voltage Conversion Revised Scope

P1-3:A6:9:_IGNACIO 115/60KV TB 1 & P1-
2:A6:24:_IGNACIO-ALTO-SAUSALITO #1 P6  |N-1-1 <90 <90 <90 91 95 104 <90 <90 <90 <90 <90 <90 125
60KV [7160]

P1-4:A2:4:_BIG RIVR SVD=V & P1-
2:A6:23:_IGNACIO-ALTO-SAUSALITO #2 P6  |N-1-1 <90 <90 <90 <90 <90 101 <90 <90 <90 <90 <90 <90 120
60KV [7170]

P1-4:A2:6;_ MENDOCNO SVD=V & P1-
2:A6:23:_IGNACIO-ALTO-SAUSALITO #2 P6  |N-1-1 <90 <90 <90 <90 <90 101 <90 <90 <90 <90 <90 <90 120
60KV [7170]

P1-4:A2:8; FT_BRGD2 SVD=V & P1-
2:A6:23:_IGNACIO-ALTO-SAUSALITO #2 P6  |N-1-1 <90 <90 <90 <90 <90 101 <90 <90 <90 <90 <90 <90 120
60KV [7170]

P1-4:A2:9:_ELK_D SVD=V & P1-
2:A6:23:_IGNACIO-ALTO-SAUSALITO #2 P6  |N-1-1 <90 <90 <90 <90 <90 101 <90 <90 <90 <90 <90 <90 120
60KV [7170]

P1-4:A6:1;_PUEBLO SVD=V & P1-
2:A6:23:_IGNACIO-ALTO-SAUSALITO #2 P6  |N-1-1 <90 <90 <90 <90 <90 101 <90 <90 <90 <90 <90 <90 120
60KV [7170]
P7-1:A6:2;_LAKEVILLE-IGNACIO #1 &

32678 SAN_RFLJ 60.0 32680

| io - Alto Vol ion Revi
GREENBRE 60.01 1 gnacio - Alto Voltage Conversion Revised Scope

32678 SAN_RFLJ 60.0 32680

| io - Al | ion Revi
GREENBRE 60.01 1 gnacio - Alto Voltage Conversion Revised Scope

32678 SAN_RFLJ 60.0 32680

| io - Al | ion Revi
GREENBRE 60.01 1 gnacio - Alto Voltage Conversion Revised Scope

32678 SAN_RFLJ 60.0 32680

| io - Al | ion Revi
GREENBRE 60.01 1 gnacio - Alto Voltage Conversion Revised Scope

32678 SAN_RFLJ 60.0 32680

| io - Al | ion Revi
GREENBRE 60.01 1 gnacio - Alto Voltage Conversion Revised Scope

32678 SAN_RFLJ 60.0 32680

| io - Al | ion Revi
GREENBRE 60.01 1 gnacio - Alto Voltage Conversion Revised Scope

30435 LAKEVILE 230 30445

FULTON 60.011

FULTON-MOLINO-COTATI LINES

P7 68 70 70 68 68 74 21 26 76 72 76 49 105 itivi
IGNACIO 2302 1 IGNACIO-SOBRANTE LINES DTt Sensitivity only
435 LAKEVILE 230 30460 VACA- |P7-1:A2:11;_GEYSERS #12-FULTON
30435 3030460 VAC _GEYSERS ULTON & P7  |pcTL 83 80 78 84 87 88 24 4 89 83 87 67 100 Sensitivity only
DIX 2301 1 GEYSERS #9-LAKEVILLE LINES
440 TULUCAY 230 30460 VACA- |P7-1:A2:11;_GEYSERS #12-FULTON
30440 TULUCAY 230 30460 VAC _GEYSERS ULTON & P7  |pcTL 86 84 82 85 88 89 26 43 93 87 91 69 102 Sensitivity only
DIX 2301 1 GEYSERS #9-LAKEVILLE LINES
31246 BELLVUE 115 31248 P7-1:A2:15: FULTON-SANTA ROSA #1 & P7  |pcTL 95 100 % 118 118 121 47 58 107 103 98 74 129 System upgrade or prefered resource
PENNGRVE 11511 FULTON-SANTA ROSA #2 LINES
31248 PENNGRVE 115 31254 P7-1:A2:15: FULTON-SANTA ROSA #1 & P7  |pcTL 98 103 100 124 125 129 50 60 111 106 102 78 137 System upgrade or prefered resource
CORONA 1151 1 FULTON-SANTA ROSA #2 LINES
31254 CORONA 115 31255 P7-1:A2:15:_FULTON-SANTA ROSA #1 &
N P7 DCTL 95 99 96 130 131 134 48 59 107 102 98 73 128 System upgrade or prefered resource

LAKEVLLE 11511 FULTON-SANTA ROSA #2 LINES
31336 HPLND JT 60.0 31206 P7-1:A2:5:_GEYSERS #17-FULTON & EAGLE

-~ P7  |pcTL 85 82 81 96 102 95 65 61 86 83 81 75 95 f
HPLND JT 1152 1 ROCK-FULTON-SILVERADO LINES ¢ System upgrade o prefered resource
31336 HPLND JT 60.0 31206 P7-1:A2:6:_GEYSERS #9-LAKEVILLE &

—~ P7  |pcTL 88 85 85 99 105 99 68 64 89 86 84 78 99
HPLND JT 1152 1 EAGLE ROCK-FULTON-SILVERADO LINES cr System upgrade or prefered resource
31336 HPLND JT 60.0 31206 P7-1:A2:7:_GEYSERS #3-EAGLE ROCK &

- P7 DCTL 85 94 93 97 111 96 96 88 95 95 93 81 96 System upgrade or prefered resource
HPLND JT 1152 1 GEYSERS #7-EAGLE ROCK LINES
31336 HPLND JT 60.0 31370 P7-1:A2:6:_GEYSERS #9-LAKEVILLE & p7 DCTL 104 100 99 77 %0 78 %0 91 99 99 99 94 107 Short Term : Action Plan ; Long Term : Preferred
CLVRDLIT 60.01 1 EAGLE ROCK-FULTON-SILVERADO LINES resource

1362 TRNTN JT 60.0 31 P7-1:A2:12;_FULTON-SANTA ROSA #1
3136 /T60.0 31363 _FULTONS OSA#1 & P7  |pcTL 56 56 54 86 87 90 48 34 60 58 58 43 110 Sensitivity only
TRNTN_JC60.011 FULTON-MOLINO-COTATI LINES
1362 TRNTN JT 60.0 3137 P7-1:A2:12;_FULTON-SANTA ROSA #1

3136 /T60.0 31378 _FULTONS OSA#1 & P7  |pcTL 61 60 59 81 81 85 52 37 65 62 63 47 119 Sensitivity only
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area:
Thermal Overloads

PG&E North Coast & North Bay

:}E_“«: California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

- . Categol . o )
Overloaded Facility Contingency (All and Worst P6) Category g ry 2019 2022 2027 2019 Winter | 2022 Winter | 2027 Winter | 2019 Spring | 2022 Spring 2,022 SP 2019 SP 2027 SP 2022 SP Heavy _2027 Project & Potential Mitigation Solutions
Description Summer Summer Summer Peak Peak Peak Lioht Load | Off-Peak High CEC peak-Shift | Peak-Shift Renewable & | Retirement of
Peak Peak Peak g Forecast Min Gas Gen | QF Generations
31364 MOLINO 60.0 31363 P7-1:A2:12:_FULTON-SANTA ROSA #1 & p7 DCTL 73 71 69 39 39 03 60 39 77 73 75 51 127 Sensitivity only
TRNTN_JC60.011 FULTON-MOLINO-COTATI LINES
31370 CLVRDUT 60.0 31374 P7-1:A2:6:_GEYSERS #9-LAKEVILLE & p7 DCTL 104 99 99 77 29 78 %0 91 99 99 98 93 106 Short Term : Action Plan ; Long Term : Preferred
GYSRJCT160.011 EAGLE ROCK-FULTON-SILVERADO LINES resource
31374 GYSRJCT1 60.0 31382 P7-1:A2:6:_GEYSERS #9-LAKEVILLE & p7 DCTL 104 99 99 77 89 77 90 91 99 o8 98 93 106 Short Term : Action Plan ; Long Term : Preferred
FTCHMTNP 60.01 1 EAGLE ROCK-FULTON-SILVERADO LINES resource
1384 COTATI 60.0 31 P7-1:A2:10:_FULTON-IGNACIO #1
31384 CO 60031383 0:_FULTON-IGNACIO #1 & P7 DCTL 63 58 52 79 75 85 15 34 73 67 64 14 115 Sensitivity only
PETC_JCT60.011 FULTON-LAKEVILLE LINES
1384 COTATI 60.0 31 P7-1:A2:11: GEYSERS #12-FULTON
31384 CO 60031383 _GEYSERS ULTON & P7 DCTL 64 61 59 73 73 77 33 21 68 65 64 43 105 Sensitivity only
PETC_JCT60.011 GEYSERS #9-LAKEVILLE LINES
1384 COTATI 60.0 31 P7-1:A2:19:_GEYSER 12 - FULTON
31384 CO 60031383 9:_GEYS ULTON & P7 DCTL 69 67 64 77 77 81 38 26 74 70 70 48 110 Sensitivity only
PETC_JCT60.011 GEYSER 17 - FULTON 230 KV LINES
1384 COTATI 60.0 31 P7-1:A2:2: EAGLE ROCK-CORTINA
31384 CO 60031383 _EAG OCK-CO & P7 DCTL 62 56 53 71 70 75 16 5 65 60 60 34 101 Sensitivity only
PETC_JCT60.011 CORTINA-MENDOCINO #1 LINES
P7-1:A2:23:_FULTON - HOPLAND 60 KV &
31384 COTATI 60.0 31389 -
GEYSER 12 - FULTON & GEYSER 17 - P7 DCTL 71 69 67 79 79 83 40 28 76 72 72 50 113 Sensitivity only
PETC_JCT60.011
B FULTON 230 KV LINES
31384 COTATI 60.0 31389 P7-1:A2:5:_GEYSERS #17-FULTON & EAGLE
Iy P7 DCTL 65 62 59 72 72 75 35 22 69 65 65 42 102 Sensitivity only
PETC_JCT60.011 ROCK-FULTON-SILVERADO LINES
P7-1:A6:16:_FULTON-HOPLAND 60KV &
31384 COTATI 60.0 31389 z
PETC JCT60.01 1 GEYSERS #17-FULTON 230KV & EAGLE P7 DCTL 63 60 57 72 72 74 36 24 66 63 62 42 101 Sensitivity only
- ’ ROCK-FULTON-SILVERADO 115KV LINES
32568 IGNACIO 115 32570 LS P7-1:A6:19:_IGNACIO - SAN RAFAEL #1 &
= P7 DCTL 83 88 90 106 108 116 33 44 92 88 95 66 126 Ignacio - Alto Voltage Conversion Revised Scope
GLLNS 1153 1 IGNACIO - ALTO LINES
32664 IGNACO A 60.0 32667 IG P7-1:A6:6:_IGNACIO-ALTO-SAUSALITO #2
- P7 DCTL 58 62 61 134 135 139 27 31 67 63 67 46 145 | io - Al i i
JCT60.01 1 & IGNACIO-ALTO-SAUSALITO #1 LINES CT gnacio - Alto Voltage Conversion Revised Scope
32667 1G JCT 60.0 32678 SAN_RFLJ |P7-1:A6:6:_IGNACIO-ALTO-SAUSALITO #2
- - P7 DCTL 93 97 94 245 247 253 46 49 106 100 106 73 274 | io - Al i i
60.011 & IGNACIO-ALTO-SAUSALITO #1 LINES C gnacio - Alto Voltage Conversion Revised Scope
32678 SAN_RFL) 60.0 32680 P7-1:A6:6:_IGNACIO-ALTO-SAUSALITO #2
- - P7 DCTL 92 96 93 221 223 229 45 48 106 99 105 73 272 io - i i
GREENBRE 60.0 1 1 & IGNACIO-ALTO-SAUSALITO #1 LINES cr lgnacio - Alto Voltage Conversion Revised Scope
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area: PG&E North Coast & North Bay
High/Low Voltages M . .
g 9 & California ISO
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
2022 SP 2077
Substation Contingency (All and Worst P6) Category Categow 2019 2022 2027 2919 2922 2927 ,2019, 2,022 2,022 P 2019SP | 2027 SP Heavy Retirement of Project & Potential Mitigation Solutions
Description | Summer Summer Summer Winter Winter Winter  |Spring Light| Spring Off- | High CEC Peak-Shift | Peak-Shift Renewable oF
Peak Peak Peak Peak Peak Peak Load Peak Forecast & Min Gas .
Generations
Gen
Load power factor correction and voltage
ALTO 60 kV Base Case PO N-0 1.03 0.98 0.98 0.93 0.93 0.91 1.06 1.03 0.98 0.99 0.98 1.00 0.91 ,
support if needed
ANNAPOLS 60 kV Base Case PO N-0 1.01 1.01 1.01 0.93 0.93 0.92 1.00 1.02 1.00 1.01 1.00 1.01 0.92 Load power factor correction and voltage
support if needed
BELLVUE 115 kV Base Case PO N-0 1.03 1.01 1.02 1.00 1.00 0.99 1.05 1.03 1.01 1.01 1.01 1.02 0.99 Load power factor correction and voltage
support if needed
Load fact tion and volt
BOLINAS 60 KV Base Case PO N-0 1.05 1.00 1.00 0.97 0.97 0.96 1.07 1.04 1.00 1.00 1.00 1.01 0.96 oad powerfactor correction and votage
support if needed
Load fact tion and volt
CALISTGA 60 kV Base Case PO N-0 1.05 0.97 0.97 0.98 0.99 0.99 1.05 1.03 0.96 0.97 0.96 0.99 0.99 oad powerfactor correction and votage
support if needed
CALPELLA 115 kV Base Case PO N-0 1.05 1.03 1.04 1.04 1.04 1.03 1.05 1.04 1.03 1.03 1.03 1.05 1.03 Load power factor correction and voltage
support if needed
Load fact tion and volt
CARQUINZ 115 kV Base Case PO N-0 1.08 1.00 1.01 0.99 0.99 0.98 1.09 1.04 1.00 1.01 1.00 1.01 0.98 oad powerfactor correction and voftage
support if needed
CHSTN 115 kV Base Case PO N-0 1.04 1.03 1.03 1.03 1.03 1.03 1.05 1.04 1.03 1.03 1.03 1.03 1.03 Load power factor correction and voltage
support if needed
CROWCREEK SS60 kV Base Case PO N-0 1.04 1.03 1.03 1.04 1.04 1.04 1.05 1.05 1.04 1.03 1.04 1.04 1.04 Load power factor correction and voltage
support if needed
EGLE RCK 60 kV Base Case PO N-0 1.05 1.05 1.05 1.05 1.05 1.05 1.05 1.05 1.05 1.04 1.05 1.06 1.05 Load power factor correction and voltage
support if needed
Load fact tion and volt
FORTRSS 60 kV Base Case PO N-0 1.01 1.01 1.01 0.94 0.94 0.94 1.01 1.02 1.01 1.01 1.01 1.02 0.94 oad powerfactor correction and voltage
support if needed
FRONTIERPV 60 kV Base Case PO N-0 1.04 1.03 1.03 1.04 1.04 1.04 1.05 1.05 1.04 1.03 1.04 1.04 1.04 Load power factor correction and voltage
support if needed
FULTON 60 kV Base Case PO N-0 1.04 1.05 1.05 1.04 1.04 1.04 1.04 1.05 1.05 1.05 1.05 1.05 1.04 Load power factor correction and voltage
support if needed
FULTON 115 kV Base Case PO N-0 1.06 1.03 1.03 1.02 1.02 1.02 1.07 1.05 1.03 1.03 1.03 1.04 1.02 Load power factor correction and voltage
support if needed
GEYSR11 115 kV Base Case PO N-0 1.04 1.03 1.03 1.03 1.03 1.03 1.05 1.04 1.03 1.03 1.03 1.04 1.03 Load power factor correction and voltage
support if needed
Load fact tion and volt
GREENBRE 60 kV Base Case PO N-0 1.02 0.98 0.98 0.93 0.93 0.91 1.06 1.03 0.98 0.98 0.98 1.00 0.91 oad powerfactor correction and voltage
support if needed
GUALALA 60 kV Base Case PO N-0 1.00 1.00 1.00 0.90 0.90 0.89 0.99 1.01 0.99 1.00 0.99 1.00 0.89 Voltage support
GUSTINE 60 kV Base Case PO N-0 1.01 1.01 1.00 1.03 1.03 1.02 1.03 1.04 1.01 1.01 1.01 1.03 1.02 Load power factor correction and voltage
support if needed
HGHLAND 115 kV Base Case PO N-0 1.05 1.04 1.04 1.04 1.04 1.04 1.06 1.06 1.04 1.04 1.04 1.04 1.04 Load power factor correction and voltage
support if needed
HOMEGRND 115 kV Base Case PO N-0 1.05 1.04 1.04 1.04 1.04 1.04 1.06 1.06 1.04 1.04 1.04 1.04 1.04 Load power factor correction and voltage
support if needed
IGNACIO 115 kV Base Case PO N-0 1.06 1.02 1.02 1.01 1.00 1.00 1.08 1.05 1.02 1.02 1.02 1.03 1.00 Load power factor correction and voltage
support if needed
Load fact tion and volt
INDINVL 115 kV Base Case PO N-0 1.07 1.05 1.05 1.06 1.06 1.06 1.07 1.07 1.05 1.05 1.05 1.05 1.06 oad powerfactor correction and voltage
support if needed
INGRM C. 115 kV Base Case PO N-0 1.03 1.02 1.02 1.03 1.03 1.03 1.05 1.04 1.02 1.03 1.02 1.02 1.03 Load power factor correction and voltage
support if needed
Load fact tion and volt
JMSCNPMP 115 kV Base Case PO N-0 1.07 1.01 1.01 1.00 0.99 0.99 1.08 1.04 1.00 1.01 1.01 1.02 0.99 oad powerfactor correction and vortage
support if needed
Load fact tion and volt
LSGLLNS 115 kV Base Case PO N-0 1.05 1.01 1.01 1.00 0.99 0.99 1.08 1.05 1.01 1.02 1.01 1.02 0.99 oad powerfactor correction and vortage
support if needed
Load fact tion and volt
LUCERNE 115 kV Base Case PO N-0 1.05 1.04 1.04 1.05 1.05 1.04 1.06 1.06 1.04 1.04 1.04 1.05 1.04 oad powerfactor correction and vortage
support if needed
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area: PG&E North Coast & North Bay
High/Low Voltages M . .
g g & California ISO
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
2022 SP 2077
Substation Contingency (All and Worst P6) Category Categow 2019 2022 2027 2919 2922 2927 ,2019, 2,022 2,022 SP 2019 SP | 2027 SP Heavy Retirement of Project & Potential Mitigation Solutions
Description | Summer Summer Summer Winter Winter Winter  [Spring Light| Spring Off- [ High CEC Peak-Shift | Peak-Shift Renewable oF
Peak Peak Peak Peak Peak Peak Load Peak Forecast & Min Gas .
Generations
Gen
MDSTO CN 115 kV Base Case PO N-0 1.04 1.03 1.03 1.04 1.04 1.03 1.06 1.04 1.03 1.04 1.03 1.03 1.03 Load power factor correction and voltage
support if needed
MELONES 115 kV Base Case PO N-0 1.04 1.03 1.03 1.03 1.03 1.03 1.05 1.04 1.03 1.03 1.03 1.03 1.03 Load power factor correction and voltage
support if needed
Load fact tion and volt
MENDOCNO 115 kV Base Case PO N-0 1.05 1.04 1.04 1.04 1.04 1.04 1.05 1.04 1.03 1.04 1.04 1.05 1.04 0ad power tactor correction and voltage
support if needed
MEYERS 115 kV Base Case PO N-0 1.08 1.00 1.01 0.99 0.99 0.98 1.09 1.04 1.00 1.01 1.00 1.01 0.98 Load power factor correction and voltage
support if needed
MILLER 115KV Base Case PO N-0 1.04 1.03 1.03 1.04 1.04 1.04 1.06 1.04 1.03 1.04 1.03 1.03 1.04 Load power factor correction and voltage
support if needed
MNTCLOPH 115 kV Base Case PO N-0 1.05 1.01 1.02 1.01 1.01 1.01 1.07 1.05 1.01 1.01 1.01 1.03 1.01 Load power factor correction and voltage
support if needed
Load fact tion and volt
MONTCLLO 115 kV Base Case PO N-0 1.05 1.01 1.02 1.01 1.01 1.01 1.07 1.05 1.01 1.01 1.01 1.03 1.01 oad powerfactor correction and voftage
support if needed
NEWMAN 60 kV Base Case PO N-0 1.03 1.01 1.01 1.03 1.03 1.03 1.04 1.05 1.02 1.02 1.02 1.03 1.03 Load power factor correction and voltage
support if needed
NOVATO 60 kV Base Case PO N-0 1.06 1.01 1.01 1.00 0.99 0.98 1.08 1.05 1.01 1.02 1.01 1.02 0.98 Load power factor correction and voltage
support if needed
NRTHTWR 115 kV Base Case PO N-0 1.04 1.03 1.03 1.02 1.03 1.03 1.07 1.04 1.03 1.02 1.03 1.04 1.03 Load power factor correction and voltage
support if needed
Load fact tion and volt
NTWRALT 115 kV Base Case PO N-0 1.02 0.98 0.98 0.97 0.97 0.96 1.05 1.03 0.98 0.98 0.98 0.99 0.96 oad powerfactor correction and voltage
support if needed
NVTOJCT 60 kV Base Case PO N-0 1.06 1.01 1.01 1.00 0.99 0.98 1.08 1.05 1.01 1.02 1.01 1.02 0.98 Load power factor correction and voltage
support if needed
Load fact tion and volt
OLEMA 60 kV Base Case PO N-0 1.05 0.99 0.99 0.96 0.95 0.94 1.07 1.04 0.99 0.99 0.99 1.00 0.94 oad powerfactor correction and voltage
support if needed
PATTERSN 60 kV Base Case PO N-0 1.03 1.02 1.02 1.03 1.03 1.03 1.04 1.04 1.03 1.03 1.03 1.03 1.03 Load power factor correction and voltage
support if needed
PEORIA 115 kV Base Case PO N-0 1.04 1.03 1.02 1.03 1.03 1.03 1.05 1.04 1.02 1.03 1.02 1.03 1.03 Load power factor correction and voltage
support if needed
RTRACK 115kV Base Case PO N-0 1.04 1.03 1.03 1.03 1.03 1.03 1.06 1.04 1.03 1.03 1.03 1.03 1.03 Load power factor correction and voltage
support if needed
REDBUD 115 kV Base Case PO N-0 1.04 1.03 1.04 1.03 1.03 1.03 1.04 1.05 1.03 1.03 1.03 1.04 1.03 Load power factor correction and voltage
support if needed
Load fact tion and volt
RINCON 115 kV Base Case PO N-0 1.05 1.03 1.03 1.02 1.02 1.02 1.07 1.05 1.02 1.03 1.03 1.03 1.02 0ad power tactor correction and voltage
support if needed
RVRBKTP 115 kV Base Case PO N-0 1.04 1.04 1.04 1.04 1.04 1.04 1.04 1.04 1.04 1.04 1.04 1.04 1.04 Load power factor correction and voltage
support if needed
SALADO 115 kV Base Case PO N-0 1.04 1.03 1.03 1.04 1.04 1.04 1.06 1.05 1.03 1.04 1.03 1.03 1.04 Load power factor correction and voltage
support if needed
Load fact tion and volt
SAN RAFL 115 kV Base Case PO N-0 1.05 1.01 1.01 0.99 0.99 0.98 1.07 1.04 1.01 1.01 1.01 1.02 0.98 0ad power tactor correction and voltage
support if needed
Load fact tion and volt
SAUSALTO 60 kV Base Case PO N-0 1.02 0.98 0.98 0.92 0.91 0.89 1.06 1.02 0.97 0.98 0.97 0.99 0.89 0ad power tactor correction and voltage
support if needed
Load fact tion and volt
SILVERDO 115 kV Base Case PO N-0 1.04 1.01 1.02 1.01 1.01 1.01 1.06 1.05 1.01 1.01 1.01 1.03 1.01 0ad power tactor correction and voltage
support if needed
Load fact tion and volt
SKAGGS 115 kV Base Case PO N-0 1.06 1.02 1.02 1.00 1.00 0.99 1.08 1.05 1.01 1.02 1.01 1.02 0.99 0ad power tactor correction and voltage
support if needed
Load fact tion and volt
SLMN CRK 60 kV Base Case PO N-0 1.01 1.01 1.01 0.95 0.95 0.94 1.00 1.02 1.01 1.01 1.01 1.02 0.94 0ad power tactor correction and voltage
support if needed
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area: PG&E North Coast & North Bay
High/Low Voltages o : :
g 9 & California ISO
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
2022 SP 2077
Substation Contingency (All and Worst P6) Category Categow 2019 2022 2027 2919 2922 2927 ,2019, 2,022 2,022 P 2019SP | 2027 SP Heavy Retirement of Project & Potential Mitigation Solutions
Description | Summer Summer Summer Winter Winter Winter  [Spring Light| Spring Off- [ High CEC Peak-Shift | Peak-Shift Renewable oF
Peak Peak Peak Peak Peak Peak Load Peak Forecast & Min Gas .
Generations
Gen
Load power factor correction and voltage
SNTARSA 115 kV Base Case PO N-0 1.04 1.02 1.02 1.00 1.00 1.00 1.06 1.04 1.01 1.01 1.01 1.02 1.00 ,
support if needed
Load fact tion and volt
STAFFORD 60 kV Base Case PO N-0 1.05 0.99 0.99 0.96 0.96 0.95 1.08 1.04 0.99 1.00 0.99 1.01 0.95 oad powerfactor correction and vortage
support if needed
Load fact tion and volt
STNSLSRP 60 kV Base Case PO N-0 1.04 1.03 1.03 1.04 1.04 1.04 1.05 1.05 1.04 1.03 1.04 1.04 1.04 oad powerfactor correction and vortage
support if needed
STONY PT 115 kV Base Case PO N-0 1.04 1.01 1.02 1.00 1.00 1.00 1.05 1.03 1.01 1.01 1.01 1.02 1.00 Load power factor correction and voltage
support if needed
TOCALOMA 60 kV Base Case PO N-0 1.05 0.99 0.99 0.96 0.96 0.94 1.07 1.04 0.99 0.99 0.99 1.00 0.94 Load power factor correction and voltage
support if needed
TULLOCH 115 kV Base Case PO N-0 1.04 1.04 1.03 1.04 1.04 1.04 1.05 1.04 1.04 1.04 1.03 1.03 1.04 Load power factor correction and voltage
support if needed
WOODACRE 60 kV Base Case PO N-0 1.05 1.01 1.01 0.98 0.98 0.97 1.07 1.04 1.00 1.01 1.00 1.01 0.97 Load power factor correction and voltage
support if needed
P2-4:A2:5._MENDOCNO 115KV - SECTION Bus-ti
PHLO JCT 60KV - P2 ustie 0.68 0.54 0.55 0.45 0.45 0.43 >0.9 0.84 0.52 0.53 0.53 0.73 0.43 Voltage support
1D & 2D breaker
P2-4:A2:5._MENDOCNO 115KV - SECTION Bus-ti
WILLITS 60 KV - P2 ustie 0.51 0.49 0.49 0.38 0.37 0.37 0.63 0.79 0.47 0.48 0.48 0.54 0.37 Voltage support
1D & 2D breaker
P2-4:A2:5._MENDOCNO 115KV - SECTION Bus-ti
KEKAWAKA 60 KV - P2 ustie 0.59 0.56 0.57 0.48 0.48 0.47 0.71 0.83 0.54 0.56 0.55 0.62 0.47 Voltage support
1D & 2D breaker
P2-3:A2:27:_EGLE RCK - MA 115KV & Non-bus-ti
HPLND JT 60 kV - P2 on-bustie 0.52 0.52 0.53 0.45 0.45 0.45 0.66 0.81 0.51 0.52 0.52 0.58 0.45 Voltage support
EAGLE ROCK-REDBUD LINE breaker
P2-3:A2:65:_LAKEVLLE - 1D 60KV & Non-bus-ti
PETC_JCT 60 kV - P2 on-bus-tie 0.54 0.52 0.52 0.43 0.43 0.42 0.67 0.81 0.50 0.51 0.51 0.57 0.42 Voltage support
LAKEVILLE-PETALUMA C LINE breaker
P1-1:A2:14:_GEYSER17 13.80KV GEN UNIT Ignacio - Alto Voltage C ion Revised
ALTO 60KV - P3 G-1/N-1 >0.9 >0.9 >0.9 0.90 0.89 0.87 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.87 gnaclo - Alto Voltage Lonversion Revise
1 & P1-3:A6:4;_IGNACIO 230/115KV TB 6 Scope
P1-1:A2:14:_GEYSER17 13.80KV GEN UNIT
1 & P1-2:A2:2;_FULTON-BEARCNYN-
ANNAPOLS 60 kV - P3 G-1/N-1 >0.9 >0.9 >0.9 0.90 0.89 0.87 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.87 Voltage support
WSFRDFLT-GEYSR16-GEYSR12-GEYSR14
230KV [0]
P1-1:A2:13; GEYSER16 13.80KV GEN UNIT
BIG RIVR 60 kV 1 & P1-2:A2:40:_MENDOCINO-PHILO JCT- |P3 G-1/N-1 >0.9 >0.9 >0.9 >0.9 0.56 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 Voltage support
HOPLAND 60KV [7520]
P1-1:A2:7:_GEYSER78 13.80KV GEN UNIT 1
BIG RIVR 60 kV & P1-2:A2:40:_MENDOCINO-PHILO JCT- P3 G-1/N-1 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.53 Sensitivity only
HOPLAND 60KV [7520]
P1-1:A2:10:_GEYSER12 13.80KV GEN UNIT
CALISTGA 60 kV » P3 G-1/N-1 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.88 0.89 0.89 >0.9 >0.9 Sensitivity only
18 P1-2:A2:63:_LAKEVILLE #1 60KV [7360]
P1-1:A2:13; GEYSER16 13.80KV GEN UNIT Short Term: Middletown UVLS Long Term:
CLER LKE 60 kV 1 & P1-2:A2:54:_KONOCTI-EAGLE ROCK P3 G-1/N-1 >0.9 >0.9 >0.9 >0.9 0.90 >0.9 >0.9 >0.9 0.89 >0.9 >0.9 >0.9 >0.9 Clear Lake Reinforcement Project Revised
60KV [6861] Scope
P1-1:A2:14;_GEYSER17 13.80KV GEN UNIT
CLER LKE 60 KV 18 P1-2:A2:54;_KONOCTI-EAGLE ROCK  |P3 G-1/N-1 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.89 >0.9 >0.9 >0.9 0.90 Sensitivity only
60KV [6861]
P1-1:A2:13:_GEYSER16 13.80KV GEN UNIT n
DUNBAR 60 kV » P3 G-1/N-1 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.90 >0.9 >0.9 >0.9 >0.9 Sensitivity only
18 P1-2:A2:63:_LAKEVILLE #1 60KV [7360]
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area: PG&E North Coast & North Bay
High/Low Voltages L‘&\? Cahformc |SO
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
2022 SP 2007
Substation Contingency (All and Worst P6) Category Categow 2019 2022 2027 2919 2922 2927 ,2019 2,022 2,022 SP 2019 SP | 2027 SP Heavy Retirement of Project & Potential Mitigation Solutions
Description | Summer Summer Summer Winter Winter Winter  [Spring Light| Spring Off- [ High CEC Peak-Shift | Peak-Shift Renewable oF
Peak Peak Peak Peak Peak Peak Load Peak Forecast & Min Gas .
Generations
Gen
EGLERCK 60 kV P1-1:A2:14:_GEYSER1713.80KV GEN UNIT . G-1/N-1 0.9 >0.9 0.86 >0.9 0.84 >0.9 0.9 >0.9 0.83 0.85 0.9 >0.9 0.9 Voltage support
1 & P1-3:A2:27:_EGLE RCK 115/60KV TB 1
EGLERCK 60 kV P1-L:A2:9:_GEYSER1L 13.80KV GEN UNITL 1, G-1/N-1 >0.9 0.85 >0.9 >0.9 0.85 0.85 >0.9 >0.9 0.83 0.85 0.86 0.88 >0.9 Voltage support
& P1-3:A2:27:_EGLE RCK 115/60KV TB 1
P1-1:A2:12: GEYSER14 13.80KV GEN UNIT Load power factor correction and voltage
ELK 60 kV 1 & P1-2:A2:40:_MENDOCINO-PHILO JCT- ([P3 G-1/N-1 >0.9 >0.9 >0.9 >0.9 0.52 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 k
support if needed
HOPLAND 60KV [7520]
P1-1:A2:7:_GEYSER78 13.80KV GEN UNIT 1
ELK 60 kV & P1-2:A2:40:_MENDOCINO-PHILO JCT- P3 G-1/N-1 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.49 Sensitivity only
HOPLAND 60KV [7520]
P1-1:A2:14:_GEYSER17 13.80KV GEN UNIT
1 & P1-2:A2:2:_FULTON-BEARCNYN-
FORT RSS 60 kV - P3 G-1/N-1 >0.9 >0.9 >0.9 >0.9 >0.9 0.89 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.89 Voltage support
WSFRDFLT-GEYSR16-GEYSR12-GEYSR14
230KV [0]
P1-1:A2:12:_GEYSER14 13.80KV GEN UNIT
FRT BRGG 60 kV 1 & P1-2:A2:40:_MENDOCINO-PHILO JCT- |P3 G-1/N-1 >0.9 >0.9 >0.9 >0.9 0.59 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 Voltage support
HOPLAND 60KV [7520]
P1-1:A2:5:_GEYSR5-6 13.80KV GEN UNIT 1
FRT BRGG 60 kV & P1-2:A2:46:_FORT BRAGG-ELK 60KV P3 G-1/N-1 >0.9 >0.9 >0.9 >0.9 >0.9 0.90 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 Fort Bragg UVLS
[2060]
P1-1:A2:7:_GEYSER78 13.80KV GEN UNIT 1
FRT BRGG 60 kV & P1-2:A2:40:_MENDOCINO-PHILO JCT- P3 G-1/N-1 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.57 Sensitivity only
HOPLAND 60KV [7520]
P1-1:A2:12:_GEYSER14 13.80KV GEN UNIT
GARCIA 60 kV 1 & P1-2:A2:40:_MENDOCINO-PHILO JCT- |P3 G-1/N-1 >0.9 >0.9 >0.9 >0.9 0.51 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 Voltage support
HOPLAND 60KV [7520]
P1-1:A2:7:_GEYSER78 13.80KV GEN UNIT 1
GARCIA 60 kV & P1-2:A2:40:_MENDOCINO-PHILO JCT- P3 G-1/N-1 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.48 Sensitivity only
HOPLAND 60KV [7520]
P1-1:A2:10:_GEYSER12 13.80KV GEN UNIT .
- Load power factor correction and voltage
GREENBRE 60 kV 1 & P1-2:A2:3:_GEYSR18-LAKEVILE- P3 G-1/N-1 >0.9 >0.9 >0.9 >0.9 0.90 0.89 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.89 X
GEYSR20-SNTAFE-GEYSR13 230KV [0] supportif needed
P1-1:A2:14:_GEYSER17 13.80KV GEN UNIT
1 & P1-2:A2:2:_ FULTON-BEARCNYN-
GREENBRE 60 kV - P3 G-1/N-1 >0.9 >0.9 >0.9 0.89 0.88 0.86 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.86 Voltage support
WSFRDFLT-GEYSR16-GEYSR12-GEYSR14
230KV [0]
P1-1:A2:10:_GEYSER12 13.80KV GEN UNIT
GUALALA 60 kV 1 & P1-2:A2:58:_FULTON-LAGUNA-COTATI- |P3 G-1/N-1 >0.9 >0.9 >0.9 0.87 0.87 0.86 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.86 Voltage support
SNMALDFL 60KV [0]
P1-1:A2:14:_GEYSER17 13.80KV GEN UNIT
HARTLEY 60 kV 1 & P1-2:A2:54:_KONOCTI-EAGLE ROCK P3 G-1/N-1 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.90 >0.9 >0.9 >0.9 >0.9 Sensitivity only
60KV [6861]
KONOCTI6 60 kV P1-1:A2:14:_GEYSER17 13.80KV GEN UNIT |, G-1/N-1 0.9 0.9 0.86 0.9 0.84 0.9 >0.9 0.9 0.83 0.85 >0.9 0.9 0.9 Voltage support
1 & P1-3:A2:27:_EGLE RCK 115/60KV TB 1
P1-1:A2:6:_GEYSR5-6 13.80KV GEN UNIT 2
KONOCTI6 60 kV & P1-2:A2:54:_KONOCTI-EAGLE ROCK 60KV |P3 G-1/N-1 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.83 0.85 >0.9 >0.9 0.84 Sensitivity only
[6861]
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area: PG&E North Coast & North Bay
High/Low Voltages o : :
g 9 & California ISO
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
2022 SP 2007
Substation Contingency (All and Worst P6) Category Categow 2019 2022 2027 2919 2922 2927 ,2019, 2,022 2,022 P 2019SP | 2027 SP Heavy Retirement of Project & Potential Mitigation Solutions
Description | Summer Summer Summer Winter Winter Winter  [Spring Light| Spring Off- [ High CEC Peak-Shift | Peak-Shift Renewable oF
Peak Peak Peak Peak Peak Peak Load Peak Forecast & Min Gas .
Generations
Gen
P1-1:A2:9:_ GEYSER11 13.80KV GEN UNIT 1
KONOCTI6 60 kV & P1-2:A2:54:_KONOCTI-EAGLE ROCK 60KV |P3 G-1/N-1 >0.9 0.85 >0.9 >0.9 0.84 0.84 >0.9 >0.9 0.83 0.85 0.86 0.88 >0.9 Voltage support
[6861]
P1-1:A2:14:_GEYSER17 13.80KV GEN UNIT
LOWR LKE 60 kV 1 & P1-2:A2:54:_KONOCTI-EAGLE ROCK P3 G-1/N-1 >0.9 >0.9 0.84 >0.9 0.82 >0.9 >0.9 0.81 0.83 >0.9 >0.9 0.82 Voltage support
60KV [6861]
P1-1:A2:9:_ GEYSER11 13.80KV GEN UNIT 1
LOWR LKE 60 kV & P1-2:A2:54:_KONOCTI-EAGLE ROCK 60KV |P3 G-1/N-1 >0.9 0.83 >0.9 0.82 0.82 >0.9 >0.9 0.81 0.82 0.84 0.86 >0.9 Voltage support
[6861]
Short Term: Middletown UVLS Long Term:
P1-1:A2:14:_GEYSER17 13.80KV GEN UNIT . . .
MIDDLTWN 60 kV . P3 G-1/N-1 >0.9 >0.9 0.80 >0.9 0.79 >0.9 >0.9 0.77 0.79 >0.9 >0.9 0.79 Clear Lake Reinforcement Project Revised
1& P1-3:A2:27:_EGLE RCK 115/60KV TB 1
Scope
P1-1:A2:9:_GEYSER11 13.80KV GEN UNIT 1 Short Term: Middletown UVLS Long Term:
MIDDLTWN 60 kV & P1-2:A2:54:_KONOCTI-EAGLE ROCK 60KV |P3 G-1/N-1 >0.9 0.79 0.80 >0.9 0.79 0.79 >0.9 >0.9 0.77 0.79 0.80 0.83 >0.9 Clear Lake Reinforcement Project Revised
[6861] Scope
P1-1:A2:14:_GEYSER17 13.80KV GEN UNIT
1 & P1-2:A2:2:_FULTON-BEARCNYN-
OLEMA 60 kv - P3 G-1/N-1 >0.9 >0.9 >0.9 >0.9 >0.9 0.89 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.89 Voltage support
WSFRDFLT-GEYSR16-GEYSR12-GEYSR14
230KV [0]
P1-1:A2:12:_GEYSER14 13.80KV GEN UNIT
PHILO 60 kV 1 & P1-2:A2:40:_MENDOCINO-PHILO JCT- |P3 G-1/N-1 >0.9 >0.9 >0.9 >0.9 0.49 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 Voltage support

HOPLAND 60KV [7520]
P1-1:A2:7:_GEYSER78 13.80KV GEN UNIT 1
PHILO 60 kV & P1-2:A2:40:_MENDOCINO-PHILO JCT- P3 G-1/N-1 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.46 Sensitivity only
HOPLAND 60KV [7520]
P1-1:A2:12:_GEYSER14 13.80KV GEN UNIT
PNT ARNA 60 kV 1 & P1-2:A2:40:_MENDOCINO-PHILO JCT- |P3 G-1/N-1 >0.9 >0.9 >0.9 >0.9 0.51 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 Voltage support
HOPLAND 60KV [7520]
P1-1:A2:13:_GEYSER16 13.80KV GEN UNIT
PNT ARNA 60 kV 1 & P1-2:A2:40:_MENDOCINO-PHILO JCT- |P3 G-1/N-1 >0.9 >0.9 >0.9 >0.9 0.51 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 Voltage support
HOPLAND 60KV [7520]
P1-1:A2:16:_GEYSER20 13.80KV GEN UNIT
PNT ARNA 60 kV 1 & P1-2:A2:40:_MENDOCINO-PHILO JCT- |P3 G-1/N-1 >0.9 >0.9 >0.9 >0.9 0.52 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 Voltage support
HOPLAND 60KV [7520]
P1-1:A2:13:_GEYSER16 13.80KV GEN UNIT
SAN_RFL 60 kV 1 & P1-2:A6:23:_IGNACIO-ALTO-SAUSALITO|P3 G-1/N-1 >0.9 >0.9 >0.9 >0.9 0.89 0.87 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.87 Voltage support
#2 60KV [7170]

P1-1:A2:10:_GEYSER12 13.80KV GEN UNIT
SAUSALTO 60 kV 1 & P1-2:A2:3:_GEYSR18-LAKEVILE- P3 G-1/N-1 >0.9 >0.9 >0.9 0.89 0.88 0.87 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.87 Voltage support
GEYSR20-SNTAFE-GEYSR13 230KV [0]

P1-1:A2:12:_GEYSER14 13.80KV GEN UNIT

SAUSALTO 60 kV 1 & P1-2:A6:5:_IGNACIO-SOBRANTE 230KV (P3 G-1/N-1 >0.9 >0.9 >0.9 0.90 0.89 0.87 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.87 Voltage support
[4920]
P1-2:A2:2:_FULTON-BEARCNYN-WSFRDFLT-
ALTO 60 kV GEYSR16-GEYSR12-GEYSR14 230KV [0] & P11 PG N-1-1 0.9 50.9 0.9 0.89 0.88 0.87 0.9 50.9 0.9 50.9 0.9 50.9 0.87 Ignacio - Alto Voltage Conversion Revised
2:A2:20:_EGLE RCK-FULTON-SILVERDO Scope
115KV [0]
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area:

High/Low Voltages

PG&E North Coast & North Bay

Lk\? California ISO

Substation

Contingency (All and Worst P6)

Category

Category
Description

Voltage PU (Baseline Scenarios)

Voltage PU (Sensitivity Scenarios)

2019
Summer
Peak

2022
Summer
Peak

2027 2019 2022
Summer Winter Winter
Peak Peak Peak

2027
Winter
Peak

2019
Spring Light
Load

2022
Spring Off-
Peak

2022 SP
High CEC
Forecast

2019 SP
Peak-Shift

2027 SP
Peak-Shift

2022 SP
Heavy
Renewable
& Min Gas
Gen

2027
Retirement of

QF

Generations

Project & Potential Mitigation Solutions

ALTO 60 kV

P1-2:A6:24:_IGNACIO-ALTO-SAUSALITO #1
60KV [7160] & P1-2:A6:23:_IGNACIO-ALTO-
SAUSALITO #2 60KV [7170]

P6

N-1-1

>0.9

>0.9

>0.9 0.57 0.56

0.53

>0.9

0.89

0.90

0.53

Ignacio - Alto Voltage Conversion Revised
Scope

ANNAPOLS 60 kV

P1-2:A2:2:_FULTON-BEARCNYN-WSFRDFLT-

GEYSR16-GEYSR12-GEYSR14 230KV [0] & P1;

2:A2:20:_EGLE RCK-FULTON-SILVERDO
115KV [0]

>0.9

>0.9

>0.9 >0.9 0.89

0.88

>0.9

>0.9

>0.9

>0.9

>0.9

>0.9 0.89

Voltage support, UVLS and/ or SPS

ANNAPOLS 60 kV

P1-2:A2:2:_FULTON-BEARCNYN-WSFRDFLT-

GEYSR16-GEYSR12-GEYSR14 230KV [0] & P1;

2:A2:31:_SANTA ROSA-CORONA 115KV
[4309] (2)

>0.9

>0.9

>0.9 >0.9 >0.9

0.89

>0.9

>0.9

>0.9

>0.9

>0.9

>0.9 0.90

Voltage support, UVLS and/ or SPS

BIGRIVR 60 kV

P1-2:A2:18:_GEYSERS #3-EAGLE ROCK
115KV [1660] & P1-2:A2:40:_MENDOCINO-
PHILO JCT-HOPLAND 60KV [7520]

P6

N-1-1

>0.9

>0.9

>0.9 0.88 >0.9

0.55

>0.9

>0.9

>0.9

>0.9

>0.9

>0.9 >0.9

Voltage support, UVLS and/ or SPS

BIG RIVR 60 kV

P1-2:A2:67:_HPLND JT-FULTON-FULTON
60KV [0] & P1-2:A2:40:_MENDOCINO-
PHILO JCT-HOPLAND 60KV [7520]

P6

N-1-1

>0.9

>0.9

>0.9 >0.9 >0.9

>0.9

>0.9

>0.9

>0.9

>0.9

>0.9

>0.9 0.56

Sensitivity only

BIGRIVR 60 kV

P1-2:A2:9:_VACA-LAKEVILLE #1 230KV
[5840] & P1-2:A2:40:_MENDOCINO-PHILO
JCT-HOPLAND 60KV [7520]

P6

N-1-1

>0.9

>0.9

>0.9 0.88 0.56

0.54

>0.9

>0.9

>0.9

>0.9

>0.9

>0.9 >0.9

Voltage support, UVLS and/ or SPS

BOLINAS 60 kV

P1-2:A2:2:_FULTON-BEARCNYN-WSFRDFLT-

GEYSR16-GEYSR12-GEYSR14 230KV [0] & P1;

2:A6:5:_IGNACIO-SOBRANTE 230KV [4920]

P6

N-1-1

>0.9

>0.9

>0.9 >0.9 >0.9

0.90

>0.9

>0.9

>0.9

>0.9

>0.9

>0.9 >0.9

Voltage support, UVLS and/ or SPS

BOLINAS 60 kV

P1-3:A6:4:_IGNACIO 230/115KV TB 6 & P1-
2:A6:26:_IGNACIO-BOLINAS #1 60KV [7140]

N-1-1

>0.9

>0.9

>0.9 >0.9 0.90

0.88

>0.9

>0.9

>0.9

>0.9

>0.9

>0.9 0.87

Voltage support, UVLS and/ or SPS

CALISTGA 60 kV

P1-2:A2:62:_LAKEVILLE-PETALUMA C 60KV
[7350] & P1-2:A2:63:_LAKEVILLE #1 60KV
[7360]

P6

N-1-1

>0.9

0.89

0.90 >0.9 >0.9

>0.9

>0.9

>0.9

0.88

0.89

0.89

>0.9 >0.9

Voltage support, UVLS and/ or SPS

CALISTGA 60 kV

P1-3:A2:30:_FULTON 115/60KV TB 1 & P1-
3:A2:31:_FULTON 115/60KV TB 2

P6

0.53

0.43

0.44 0.39 0.39

0.38

0.69

0.80

0.41

0.42

0.42

0.50 0.38

Voltage support, UVLS and/ or SPS

CLER LKE 60 kV

P1-2:A2:16:_UKIAH-HOPLAND-
CLOVERDALE 115KV [4050] & P1-
2:A2:54:_KONOCTI-EAGLE ROCK 60KV
[6861]

P6

N-1-1

0.87

0.86

0.87 0.85 0.85

0.85

>0.9

>0.9

0.84

0.86

0.87

0.89 0.85

Short Term: Middletown UVLS Long Term:
Clear Lake Reinforcement Project Revised
Scope

CLER LKE 60 kV

P1-2:A2:54:_KONOCTI-EAGLE ROCK 60KV
[6861] & P1-2:A2:50:_CLEAR LAKE-
HOPLAND 60KV [6390]

P6

N-1-1

0.59

0.58

0.59 0.57 0.57

0.57

0.90

>0.9

0.55

0.57

0.59

0.63 0.57

Short Term: Middletown UVLS Long Term:
Clear Lake Reinforcement Project Revised
Scope

CLOVRDLE 115 kV

P1-2:A2:14:_ MENDOCINO-UKIAH 115KV
[2420] & P1-2:A2:17:_CLOVRDLE-MPE-
GEYSERS34 115KV [0]

P6

N-1-1

0.83

0.83

0.84 0.86 0.87

0.87

>0.9

>0.9

0.82

0.83

0.83

0.90 0.87

Voltage support, UVLS and/ or SPS
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area: PG&E North Coast & North Bay
High/Low Voltages o . H
g 9 & California ISO
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
2022 SP 2007
Substation Contingency (All and Worst P6) Category Categow 2019 2022 2027 2919 2922 2927 ,2019 2,022 2,022 SP 2019 SP | 2027 SP Heavy Retirement of Project & Potential Mitigation Solutions
Description | Summer Summer Summer Winter Winter Winter  [Spring Light| Spring Off- [ High CEC Peak-Shift | Peak-Shift Renewable oF
Peak Peak Peak Peak Peak Peak Load Peak Forecast & Min Gas .
Generations
Gen
P1-2:A2:17:_CLOVRDLE-MPE-GEYSERS34
CLOVRDLE 115 kV 115KV [0] & P1-2:A2:14:_ MENDOCINO- P6 N-1-1 0.82 0.83 0.83 0.87 0.87 0.86 >0.9 >0.9 0.82 0.83 0.83 0.89 0.86 Voltage support, UVLS and/ or SPS
UKIAH 115KV [2420]
P1-3:A2:21: LAKEVILE 230/60KV TB 3 & P1-
COTATI 60 kV » / P6 N-1-1 0.80 0.74 0.75 0.65 0.65 0.64 >0.9 >0.9 0.73 0.74 0.74 0.86 0.64 Voltage support, UVLS and/ or SPS
3:A2:22:_LAKEVILE 230/60KV TB 5
P1-3:A2:31:_FULTON 115/60KV TB 2 & P1-
COTATI 60 kV - P6 N-1-1 0.75 0.74 0.75 0.68 0.68 0.67 0.83 >0.9 0.73 0.74 0.74 0.78 0.67 Voltage support, UVLS and/ or SPS
3:A2:30:_FULTON 115/60KV TB 1
P1-2:A2:19:_CORTINA-MENDOCINO #1
COVELO6 60 kV 115KV [1330] & P1-2:A2:16:_UKIAH- P6 N-1-1 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.90 Sensitivity only
HOPLAND-CLOVERDALE 115KV [4050]
P1-1:A2:13:_GEYSER16 13.80KV GEN UNIT .
DUNBAR 60 kV P6 N-1-1 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.90 >0.9 >0.9 >0.9 >0.9 Sensitivity only
1 & P1-2:A2:63:_LAKEVILLE #1 60KV [7360]
P1-3:A2:21: LAKEVILE 230/60KV TB 3 & P1-
DUNBAR 60 kV » / P6 N-1-1 0.68 0.54 0.55 0.45 0.45 0.43 >0.9 0.84 0.52 0.53 0.53 0.73 0.43 Voltage support, UVLS and/ or SPS
3:A2:22:_LAKEVILE 230/60KV TB 5
P1-2:A2:11:_GEYSERS #5-GEYSERS #3
EGLE RCK 60 kV 115KV [1670] & P1-3:A2:27:_EGLE RCK P6 N-1-1 >0.9 0.85 0.86 0.84 0.84 0.85 >0.9 >0.9 >0.9 0.85 0.86 0.88 >0.9 Voltage support, UVLS and/ or SPS
115/60KV TB 1
P1-2:A2:12:_EAGLE ROCK-CORTINA 115KV
EGLE RCK 60 kV [1470] & P1-3:A2:27:_EGLE RCK 115/60KV [P6 N-1-1 0.89 0.85 0.86 0.84 0.84 0.84 >0.9 >0.9 0.83 >0.9 >0.9 0.88 0.84 Voltage support, UVLS and/ or SPS
TB1
P1-2:A2:41:_MENDOCINO-HARTLEY 60KV
EGLE RCK 60 kV [7510] & P1-3:A2:27:_EGLE RCK 115/60KV |P6 N-1-1 0.82 0.73 0.75 0.70 0.70 0.70 >0.9 >0.9 0.67 0.72 0.75 0.81 0.70 Voltage support, UVLS and/ or SPS
TB1
P1-1:A2:12:_GEYSER14 13.80KV GEN UNIT
ELK 60 kV 1 & P1-2:A2:40:_MENDOCINO-PHILO JCT- |P6 N-1-1 >0.9 >0.9 >0.9 >0.9 0.52 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 Voltage support, UVLS and/ or SPS
HOPLAND 60KV [7520]
P1-1:A2:7:_GEYSER78 13.80KV GEN UNIT 1
ELK 60 kV & P1-2:A2:40:_MENDOCINO-PHILO JCT- P6 N-1-1 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.49 Sensitivity only
HOPLAND 60KV [7520]
P1-2:A2:18:_GEYSERS #3-EAGLE ROCK
ELK 60 kV 115KV [1660] & P1-2:A2:40:_MENDOCINO- |P6 N-1-1 >0.9 >0.9 >0.9 0.87 >0.9 0.51 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 Voltage support, UVLS and/ or SPS
PHILO JCT-HOPLAND 60KV [7520]
P1-2:A2:48:_PHILO JCT-ELK 60KV [7780] &
ELK 60 kV P1-2:A2:55:_GUALALA-MONTE RIO 60KV P6 N-1-1 >0.9 >0.9 >0.9 0.55 0.55 0.51 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.50 Voltage support, UVLS and/ or SPS
[6980]
P1-3:A2:30:_FULTON 115/60KV TB 1 & P1-
FCHMNTP2 60 kV - / P6 N-1-1 0.51 0.52 0.53 0.45 0.45 0.45 0.65 0.81 0.50 0.51 0.51 0.58 0.45 Voltage support, UVLS and/ or SPS
3:A2:31:_FULTON 115/60KV TB 2
P1-3:A2:18:_FULTON 230/115KV TB 9 & P1-
FORT RSS 60 kV - / P6 N-1-1 >0.9 >0.9 >0.9 0.79 0.79 0.78 >0.9 >0.9 0.89 >0.9 >0.9 >0.9 0.78 Voltage support, UVLS and/ or SPS
3:A2:17:_FULTON 230/115KV TB 4
P1-3:A2:30:_FULTON 115/60KV TB 1 & P1-
FORT RSS 60 kV - / P6 N-1-1 0.49 0.47 0.48 0.35 0.35 0.34 0.61 0.78 0.45 0.47 0.46 0.53 0.34 Voltage support, UVLS and/ or SPS
3:A2:31:_FULTON 115/60KV TB 2
P1-2:A2:67:_HPLND JT-FULTON-FULTON
FRT BRGG 60 kV 60KV [0] & P1-2:A2:40:_MENDOCINO- P6 N-1-1 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.59 Sensitivity only
PHILO JCT-HOPLAND 60KV [7520]
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area: PG&E North Coast & North Bay
High/Low Voltages o : :
g g & California ISO
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
2022 SP 2007
Substation Contingency (All and Worst P6) Category Categow 2019 2022 2027 2919 2922 2927 ,2019 2022 2,022 SP 2019 SP | 2027 SP Heavy Retirement of Project & Potential Mitigation Solutions
Description | Summer Summer Summer Winter Winter Winter  [Spring Light| Spring Off- [ High CEC Peak-Shift | Peak-Shift Renewable oF
Peak Peak Peak Peak Peak Peak Load Peak Forecast & Min Gas .
Generations
Gen
P1-2:A2:9:_VACA-LAKEVILLE #1 230KV
FRT BRGG 60 kV [5840] & P1-2:A2:40:_MENDOCINO-PHILO |P6 N-1-1 >0.9 >0.9 >0.9 0.87 0.59 0.57 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 Fort Bragg UVLS
JCT-HOPLAND 60KV [7520]
P1-3:A2:30:_FULTON 115/60KV TB 1 & P1-
FTCH MTN 60 kV - / P6 N-1-1 0.51 0.52 0.53 0.45 0.45 0.45 0.65 0.81 0.50 0.51 0.51 0.58 0.45 Voltage support
3:A2:31:_FULTON 115/60KV TB 2
P1-2:A2:18:_GEYSERS #3-EAGLE ROCK
GARCIA 60 kV 115KV [1660] & P1-2:A2:40:_MENDOCINO- (P6 N-1-1 >0.9 >0.9 >0.9 0.87 >0.9 0.50 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 Voltage support, UVLS and/ or SPS
PHILO JCT-HOPLAND 60KV [7520]
P1-2:A2:48:_PHILO JCT-ELK 60KV [7780] &
GARCIA 60 kV P1-2:A2:55:_GUALALA-MONTE RIO 60KV P6 N-1-1 >0.9 >0.9 >0.9 0.53 0.53 0.49 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.48 Voltage support, UVLS and/ or SPS
[6980]
P1-1:A2:10:_GEYSER12 13.80KV GEN UNIT
GREENBRE 60 kV - P6 N-1-1 >0.9 >0.9 >0.9 >0.9 0.90 0.88 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.88 Voltage support, UVLS and/ or SPS
1 & P1-3:A6:4:_IGNACIO 230/115KV TB 6
P1-2:A2:1:_LAKEVILLE-IGNACIO #2 230KV
GREENBRE 60 kV [3745] & P1-2:A2:8: LAKEVILLE-IGNACIO #1|P6 N-1-1 >0.9 >0.9 >0.9 0.89 0.88 0.86 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.86 Voltage support, UVLS and/ or SPS
230KV [4940]
P1-3:A2:26:_GEYSERS56 115/13.8KV TB 1 & Short Term: Middletown UVLS Long Term:
MIDDLTWN 60 kV P1-2:A2:54:_KONOCTI-EAGLE ROCK 60KV  [P6 N-1-1 >0.9 0.79 0.80 0.79 0.79 0.79 >0.9 >0.9 >0.9 0.79 0.80 0.83 >0.9 Clear Lake Reinforcement Project Revised
[6861] Scope
P1-3:A2:27:_EGLE RCK 115/60KV TB 1 & P1- Short Term: Middletown UVLS Long Term:
MIDDLTWN 60 kV 2:A2:50:_CLEAR LAKE-HOPLAND 60KV P6 N-1-1 0.49 0.46 0.47 0.44 0.45 0.45 0.89 >0.9 0.43 0.45 0.47 0.50 0.45 Clear Lake Reinforcement Project Revised
[6390] Scope
P1-3:A2:27:_EGLE RCK 115/60KV TB 1 & P1- Short Term: Middletown UVLS Long Term:
MIDDLTWN 60 kV 2:A2:67:_HPLND JT-FULTON-FULTON 60KV |P6 N-1-1 >0.9 0.79 0.80 >0.9 0.78 0.78 >0.9 0.78 0.79 0.80 0.83 0.78 Clear Lake Reinforcement Project Revised
[0] Scope
P1-3:A2:30:_FULTON 115/60KV TB 1 & P1-
MIRABEL 60 kV - / P6 N-1-1 0.53 0.51 0.52 0.42 0.42 0.41 0.66 0.81 0.49 0.51 0.50 0.57 0.41 Voltage support, UVLS and/ or SPS
3:A2:31:_FULTON 115/60KV TB 2
P1-3:A2:30:_FULTON 115/60KV TB 1 & P1-
MOLINO 60 kV - / P6 N-1-1 0.59 0.56 0.57 0.48 0.48 0.47 0.71 0.83 0.54 0.56 0.55 0.62 0.47 Voltage support, UVLS and/ or SPS
3:A2:31:_FULTON 115/60KV TB 2
P1-2:A2:25:_FULTON-SANTA ROSA #1
MONROE1 115kV 115KV [1620] & P1-2:A2:26:_FULTON- P6 N-1-1 >0.9 0.89 0.89 0.86 0.86 0.84 >0.9 >0.9 0.88 0.89 0.89 >0.9 0.85 Voltage support, UVLS and/ or SPS
SANTA ROSA #2 115KV [1630]
P1-3:A2:17:_FULTON 230/115KV TB 4 & P1-
MONTCLLO 115 kV - / P6 N-1-1 >0.9 >0.9 >0.9 0.89 0.89 0.88 >0.9 >0.9 0.90 >0.9 >0.9 >0.9 0.88 Voltage support, UVLS and/ or SPS
3:A2:18:_FULTON 230/115KV TB 9
P1-3:A2:31:_FULTON 115/60KV TB 2 & P1-
MONTE RO 60 kV - P6 N-1-1 0.51 0.49 0.49 0.38 0.37 0.37 0.63 0.79 0.47 0.48 0.48 0.54 0.37 Voltage support, UVLS and/ or SPS
3:A2:30:_FULTON 115/60KV TB 1
P1-2:A2:2:_ FULTON-BEARCNYN-WSFRDFLT-
GEYSR16-GEYSR12-GEYSR14 230KV [0] & P11
NTWR ALT 115 kV (0] P6 N-1-1 >0.9 >0.9 >0.9 >0.9 >0.9 0.89 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.90 Voltage support, UVLS and/ or SPS
2:A2:3:_GEYSR18-LAKEVILE-GEYSR20-
SNTAFE-GEYSR13 230KV [0]
P1-2:A2:2:_ FULTON-BEARCNYN-WSFRDFLT-
GEYSR16-GEYSR12-GEYSR14 230KV [0] & P11
OLEMA  60kV (01 P6 N-1-1 >0.9 >0.9 >0.9 0.89 0.88 0.87 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.87 Voltage support, UVLS and/ or SPS
2:A2:3:_GEYSR18-LAKEVILE-GEYSR20-
SNTAFE-GEYSR13 230KV [0]
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area: PG&E North Coast & North Bay
High/Low Voltages o : :
g 9 & California ISO
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
2022 SP 2007
Substation Contingency (All and Worst P6) Category Categow 2019 2022 2027 2919 2922 2927 ,2019, 2,022 2,022 SP 2019 SP | 2027 SP Heavy Retirement of Project & Potential Mitigation Solutions
Description | Summer Summer Summer Winter Winter Winter  |Spring Light| Spring Off- | High CEC Peak-Shift | Peak-Shift Renewable oF
Peak Peak Peak Peak Peak Peak Load Peak Forecast & Min Gas .
Generations
Gen
P1-3:A2:21:_LAKEVILE 230/60KV TB 3 & P1- Lakeville #2 U de (fi ly k
PETLMAA 60 KV - / P6 N-1-1 0.72 0.63 0.63 0.53 0.53 0.51 0.87 0.61 0.62 0.62 0.79 0.51 akeville #2 Upgrade (formerly known as
3:A2:22: LAKEVILE 230/60KV TB 5 Fulton 230/115 kV Transformer project)
P1-2:A2:67:_HPLND JT-FULTON-FULTON
PHILO  60kV 60KV [0] & P1-2:A2:40:_MENDOCINO- P6 N-1-1 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.48 Voltage support, UVLS and/ or SPS
PHILO JCT-HOPLAND 60KV [7520]
P1-2:A2:9:_VACA-LAKEVILLE #1 230KV
PHILO  60kV [5840] & P1-2:A2:40:_MENDOCINO-PHILO [P6 N-1-1 >0.9 >0.9 >0.9 0.86 0.49 0.46 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 Voltage support, UVLS and/ or SPS
JCT-HOPLAND 60KV [7520]
P1-1:A2:7:_GEYSER78 13.80KV GEN UNIT 1
PNT ARNA 60 kV & P1-2:A2:40:_MENDOCINO-PHILO JCT- P6 N-1-1 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.48 Sensitivity only
HOPLAND 60KV [7520]
P1-2:A2:1: LAKEVILLE-IGNACIO #2 230KV
PNT ARNA 60 kV [3745] & P1-2:A2:40:_MENDOCINO-PHILO |P6 N-1-1 >0.9 >0.9 >0.9 >0.9 0.52 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 Voltage support, UVLS and/ or SPS
JCT-HOPLAND 60KV [7520]
P1-2:A2:18:_GEYSERS #3-EAGLE ROCK
PNT ARNA 60 kV 115KV [1660] & P1-2:A2:40:_MENDOCINO- (P6 N-1-1 >0.9 >0.9 >0.9 0.87 >0.9 0.50 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 Voltage support, UVLS and/ or SPS
PHILO JCT-HOPLAND 60KV [7520]
P1-2:A2:33:_LAKEVILLE-SONOMA #1 115KV
PUEBLO  115kV [2063] & P1-2:A2:34:_LAKEVILLE-SONOMA ([P6 N-1-1 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.89 0.90 0.90 >0.9 >0.9 Voltage support, UVLS and/ or SPS
#2 115KV [2070]
P1-3:A2:18:_FULTON 230/115KV TB 9 & P1-
RINCON  115kV - / P6 N-1-1 >0.9 >0.9 >0.9 0.88 0.88 0.88 >0.9 >0.9 0.90 >0.9 >0.9 >0.9 0.88 Voltage support, UVLS and/ or SPS
3:A2:17:_FULTON 230/115KV TB 4
P1-1:A2:13:_GEYSER16 13.80KV GEN UNIT Ignacio - Alto Voltage Conversion Revised
SAN_RFU 60 kV 1 & P1-2:A6:24:_IGNACIO-ALTO-SAUSALITO|P6 N-1-1 >0.9 >0.9 >0.9 >0.9 0.89 0.87 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.87 Sgco R &
#1 60KV [7160] P
P1-1:A2:14:_GEYSER17 13.80KV GEN UNIT Ignacio - Alto Voltage Conversion Revised
SAN_RFU 60 kV 1 & P1-2:A6:23:_IGNACIO-ALTO-SAUSALITO [P6 N-1-1 >0.9 >0.9 >0.9 >0.9 0.89 0.87 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.87 Sgco . &
#2 60KV [7170] P
P1-1:A2:10:_GEYSER12 13.80KV GEN UNIT
SAUSALTO 60 kV 1 & P1-2:A2:3:_GEYSR18-LAKEVILE- P6 N-1-1 >0.9 >0.9 >0.9 0.89 0.88 0.87 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.87 Voltage support, UVLS and/ or SPS
GEYSR20-SNTAFE-GEYSR13 230KV [0]
P1-1:A2:10:_GEYSER12 13.80KV GEN UNIT
SAUSALTO 60 kV 1 & P1-2:A6:5:_IGNACIO-SOBRANTE 230KV |P6 N-1-1 >0.9 >0.9 >0.9 0.90 0.89 0.87 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.87 Voltage support, UVLS and/ or SPS
[4920]
P1-3:A2:17:_FULTON 230/115KV TB 4 & P1-
SILVERDO 115 kV - / P6 N-1-1 >0.9 >0.9 >0.9 0.89 0.89 0.88 >0.9 >0.9 0.90 >0.9 >0.9 >0.9 0.88 Voltage support, UVLS and/ or SPS
3:A2:18:_FULTON 230/115KV TB 9
P1-1:A2:14:_GEYSER17 13.80KV GEN UNIT
SLMN CRK 60 kV 1 & P1-2:A2:2:_FULTON-BEARCNYN- P6 N-1-1 >0.9 >0.9 >0.9 >0.9 >0.9 0.90 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.90 Voltage support, UVLS and/ or SPS
WSFRDFLT-GEYSR16-GEYSR12-GEYSR14 : ' : ' : : : ' : ' : ' : ge support,
230KV [0]
P1-3:A2:30:_FULTON 115/60KV TB 1 & P1-
SLMN CRK 60 kV - / P6 N-1-1 0.49 0.47 0.48 0.36 0.35 0.35 0.61 0.78 0.45 0.47 0.46 0.53 0.35 Voltage support, UVLS and/ or SPS
3:A2:31:_FULTON 115/60KV TB 2
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area: PG&E North Coast & North Bay
High/Low Voltages o . H
g 9 & California ISO
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
2022 SP 2007
Substation Contingency (All and Worst P6) Category Categow 2019 2022 2027 2919 2922 2927 ,2019 2,022 2,022 P 2019SP | 2027 SP Heavy Retirement of Project & Potential Mitigation Solutions
Description | Summer Summer Summer Winter Winter Winter  [Spring Light| Spring Off- [ High CEC Peak-Shift | Peak-Shift Renewable oF
Peak Peak Peak Peak Peak Peak Load Peak Forecast & Min Gas .
Generations
Gen
P1-3:A2:31:_FULTON 115/60KV TB 2 & P1-
SLMN CRK 60 kV - / P6 N-1-1 0.49 0.47 0.48 0.36 0.35 0.35 0.61 0.78 0.45 0.47 0.46 0.53 0.35 Voltage support, UVLS and/ or SPS
3:A2:30:_FULTON 115/60KV TB 1
P1-3:A2:21:_LAKEVILE 230/60KV TB 3 & P1-
SNMALDFL 60 kV - / P6 N-1-1 0.80 0.75 0.75 0.66 0.66 0.65 >0.9 >0.9 0.74 0.75 0.75 0.86 0.65 Voltage support, UVLS and/ or SPS
3:A2:22: LAKEVILE 230/60KV TB 5
P1-2:A2:25:_FULTON-SANTA ROSA #1
SNTARSA 115kV 115KV [1620] & P1-2:A2:26:_FULTON- P6 N-1-1 >0.9 0.89 0.90 0.86 0.86 0.85 >0.9 >0.9 0.88 0.89 0.89 >0.9 0.85 Voltage support, UVLS and/ or SPS
SANTA ROSA #2 115KV [1630]
P1-3:A2:18:_FULTON 230/115KV TB 9 & P1-
SNTARSA 115kV - / P6 N-1-1 >0.9 >0.9 >0.9 0.87 0.87 0.87 >0.9 >0.9 0.89 0.90 0.90 >0.9 0.87 Voltage support, UVLS and/ or SPS
3:A2:17:_FULTON 230/115KV TB 4
P1-2:A2:33:_LAKEVILLE-SONOMA #1 115KV
SONOMA 115 kV [2063] & P1-2:A2:34:_LAKEVILLE-SONOMA [P6 N-1-1 >0.9 0.88 0.89 0.90 0.89 0.89 >0.9 >0.9 0.87 0.88 0.87 >0.9 0.89 Voltage support, UVLS and/ or SPS
#2 115KV [2070]
P1-3:A2:30:_FULTON 115/60KV TB 1 & P1-
ST.HELNA 60 kV - / P6 N-1-1 0.51 0.48 0.48 0.42 0.42 0.41 0.68 0.81 0.46 0.47 0.47 0.54 0.41 Voltage support, UVLS and/ or SPS
3:A2:31:_FULTON 115/60KV TB 2
P1-2:A2:3:_GEYSR18-LAKEVILE-GEYSR20-
SNTAFE-GEYSR13 230KV [0] & P1-
STAFFORD 60 kV [0] P6 N-1-1 >0.9 >0.9 >0.9 >0.9 0.89 0.88 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.88 Voltage support, UVLS and/ or SPS
2:A2:2: FULTON-BEARCNYN-WSFRDFLT-
GEYSR16-GEYSR12-GEYSR14 230KV [0]
P1-2:A2:3:_GEYSR18-LAKEVILE-GEYSR20-
STAFFORD 60 kV SNTAFE-GEYSR13 230KV [0] & P1- P6 N-1-1 >0.9 >0.9 >0.9 >0.9 >0.9 0.89 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 Voltage support, UVLS and/ or SPS
2:A6:5:_IGNACIO-SOBRANTE 230KV [4920]
P1-2:A6:5:_IGNACIO-SOBRANTE 230KV
[4920] & P1-2:A2:2:_FULTON-BEARCNYN-
STAFFORD 60 kV P6 N-1-1 >0.9 >0.9 >0.9 >0.9 >0.9 0.89 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.89 Voltage support, UVLS and/ or SPS
WSFRDFLT-GEYSR16-GEYSR12-GEYSR14
230KV [0]
P1-3:A6:4:_IGNACIO 230/115KV TB 6 & P1-
STAFFORD 60 kV N / P6 N-1-1 >0.9 >0.9 >0.9 >0.9 >0.9 0.90 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.89 Voltage support, UVLS and/ or SPS
3:A6:9:_IGNACIO 115/60KV TB 1
P1-2:A2:26:_FULTON-SANTA ROSA #2
STNY PTP 115 kV 115KV [1630] & P1-2:A2:25:_FULTON- P6 N-1-1 >0.9 >0.9 >0.9 0.87 0.87 0.86 >0.9 >0.9 0.89 >0.9 >0.9 >0.9 0.87 Voltage support, UVLS and/ or SPS
SANTA ROSA #1 115KV [1620]
P1-2:A2:26:_FULTON-SANTA ROSA #2
STONY PT 115 kV 115KV [1630] & P1-2:A2:25:_FULTON- P6 N-1-1 >0.9 >0.9 >0.9 0.87 0.87 0.86 >0.9 >0.9 0.89 >0.9 >0.9 >0.9 0.87 Voltage support, UVLS and/ or SPS
SANTA ROSA #1 115KV [1620]
P1-2:A2:3:_ _GEYSR18-LAKEVILE-GEYSR20-
SNTAFE-GEYSR13 230KV [0] & P1-
TOCALOMA 60 kV (0] P6 N-1-1 >0.9 >0.9 >0.9 0.90 0.89 0.87 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 0.88 Voltage support, UVLS and/ or SPS
2:A2:2:_FULTON-BEARCNYN-WSFRDFLT-
GEYSR16-GEYSR12-GEYSR14 230KV [0]
P1-2:A2:14:_ MENDOCINO-UKIAH 115KV
UKIAH  115kV [2420] & P1-2:A2:17:_CLOVRDLE-MPE- P6 N-1-1 0.83 0.82 0.82 0.85 0.86 0.86 >0.9 0.90 0.81 0.82 0.82 0.89 0.86 Voltage support, UVLS and/ or SPS
GEYSERS34 115KV [0]
P1-2:A2:16:_UKIAH-HOPLAND-
UPPR LKE 60 kV CLOVERDALE 115KV [4050] & P1- P6 N-1-1 >0.9 >0.9 >0.9 0.90 0.90 0.89 >0.9 >0.9 0.89 >0.9 >0.9 >0.9 0.90 Reverse power relay
3:A2:27:_EGLE RCK 115/60KV TB 1
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area: PG&E North Coast & North Bay
High/Low Voltages o : :
g 9 & California ISO
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
2022 SP 2027
Substation Contingency (All and Worst P6) Category Categow 2019 2022 2027 2919 2922 2927 ,2019, 2,022 2,022 P 2019SP | 2027 SP Heavy Retirement of Project & Potential Mitigation Solutions
Description | Summer Summer Summer Winter Winter Winter  [Spring Light| Spring Off- [ High CEC Peak-Shift | Peak-Shift Renewable oF
Peak Peak Peak Peak Peak Peak Load Peak Forecast & Min Gas .
Generations
Gen
P1-2:A2:50:_CLEAR LAKE-HOPLAND 60KV
UPPR LKE 60 kV [6390] & P1-3:A2:27:_EGLE RCK 115/60KV [P6 N-1-1 0.73 0.72 0.72 0.71 0.71 0.71 >0.9 >0.9 0.70 0.72 0.72 0.76 0.71 Reverse power relay
TB1
P1-2:A2:54:_KONOCTI-EAGLE ROCK 60KV
UPPR LKE 60 kV [6861] & P1-2:A2:50:_CLEAR LAKE- P6 N-1-1 0.73 0.72 0.72 0.71 0.71 0.70 >0.9 >0.9 0.70 0.71 0.73 0.76 0.70 Reverse power relay
HOPLAND 60KV [6390]
P1-3:A2:30:_FULTON 115/60KV TB 1 & P1-
WINDSOR 60 kV - / P6 N-1-1 0.52 0.52 0.53 0.45 0.45 0.45 0.66 0.81 0.51 0.52 0.52 0.58 0.45 Reverse power relay
3:A2:31:_FULTON 115/60KV TB 2
P1-3:A2:30:_FULTON 115/60KV TB 1 & P1-
WOHLER 60 kV - / P6 N-1-1 0.54 0.52 0.52 0.43 0.43 0.42 0.67 0.81 0.50 0.51 0.51 0.57 0.42 Reverse power relay
3:A2:31:_FULTON 115/60KV TB 2
P1-2:A2:3:_GEYSR18-LAKEVILE-GEYSR20-
SNTAFE-GEYSR13 230KV [0] & P1-
WOODACRE 60 kV (o1 P6 N-1-1 >0.9 >0.9 >0.9 >0.9 >0.9 0.90 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 Reverse power relay
2:A2:2:_FULTON-BEARCNYN-WSFRDFLT-
GEYSR16-GEYSR12-GEYSR14 230KV [0]
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area:

Voltage Deviation

PG&E North Coast & North Bay

& Cdlifornia ISO

Substation

Contingency (All and Worst P6)

Category

Category
Description

Post Cont. Voltage Deviation % (Baseline Scenarios)

Post Cont. Voltage Deviation % (Sensitivity Scenarios)

2019
Summer
Peak

2022
Summer
Peak

2027
Summer
Peak

2019 Winter
Peak

2022 Winter
Peak

2027 Winter
Peak

2019 Spring
Light Load

2022 Spring
Off-Peak

2022 SP
High CEC
Forecast

2019 SP
Peak-Shift

2027 SP
Peak-Shift

2022 SP Heavy
Renewable &
Min Gas Gen

2027
Retirement of
QF
Generations

Project & Potential Mitigation Solutions

None
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area:

Transient Stability

PG&E North Coast & North Bay

& California 1ISO

Transient Stability Performance (Number of voltage and frequency violations)

MENDOCNO 115 kV ID v SVD

) Category - . L )
Contingency Category o 2019 Summer | 2022 Summer | 2027 Summer | 2019 Spring | 2022 Spring Off- Potential Mitigation Solutions
Description . Select.. Select.. Select.. Select.. Select..
Peak Peak Peak Light Load Peak
IGNACIO/IGNACIO 230/115 kV No.6 L
P1-3 0 0 0 0 0 No violation
Transformer
GEYSER11 Unit 1 P1-1 0 0 0 0 0 No violation
PUEBLO 115kV ID. v SVD P1-4 0 0 0 0 0 No violation
Bus fault at LAKEVILE 230kV P2-2 0 0 0 0 0 No violation
Internal fault at Non-bus-tie-breaker P2-3 0 0 0 0 0 No violation
#222 at LAKEVILE 230kV
Internal fault at Bus-tie-breaker #422 at L
LAKEVILE 230KV P2-4 0 0 0 0 0 No violation
GEYSER11 Unit 1 and LAKEVILE - P32 0 0 0 0 0 No violation
CR2T3_18 230kV No.1 Line
LP SAMOA Unit 1 and
HUMB_BS1/HUMB_G1 115/13.8 kV No.1 P3-3 0 0 0 0 0 No violation
Transformer
GEYSER11 Unit 1 and PUEBLO 115 kV ID o
P3-4 0 0 0 0 0 No violation
v SVD
GEYSER11 Unit 1 and GEYSER13 Unit 1 P3-1 0 0 0 0 0 No violation
Breaker stuck for CB #182 protecting pa-1 0 0 0 0 0 No violation
GEYSER78 Unit 1
Breaker stuck for CB #212 protecting N
-2
LAKEVILE-CR2T3_18 230kV #1 Line P4 0 0 0 0 0 No violation
Breaker stuck for CB #282 protecting
LAKEVLLE/LAKEVILE 115/230kV No.2 P4-3 0 0 0 0 0 No violation
Transformer
Breaker stuck for CB #366 protectin L
P & P4-4 0 0 0 0 0 No violation
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area:

Transient Stability

PG&E North Coast & North Bay

& California 1ISO

Transient Stability Performance (Number of voltage and frequency violations)

Lakeville 230kV Line (30397 - 30435)

. Category - - e .
Contingency Category o 2019 Summer | 2022 Summer | 2027 Summer | 2019 Spring | 2022 Spring Off- Potential Mitigation Solutions
Description . Select.. Select.. Select.. Select.. Select..
Peak Peak Peak Light Load Peak

Breaker stuck for CB #202 protecting PAS 0 0 0 0 0 No violation
LAKEVILE 230 kV Bus #2 SECE
Breaker stuck for CB #422 protecting o
LAKEVILE 230kV Bus #2 SEC E P4-6 0 0 0 0 0 No violation
GEYSER78 Unit 1 P5-1 0 0 0 0 0 No violation
LAKEVILE -CR2T3_18 230kV No.1 Line P5-2 0 0 0 0 0 No violation
LAKEVILE/LAKEVLLE 230/115 kV No.1 .

P5-3 0 0 0 0 0 No violation
Transformer
MENDOCNO 115 kV ID v SVD P5-4 0 0 0 0 0 No violation
LAKEVILE 230kV SEC E P5-5 0 0 0 0 0 No violation
LAKEVILE -CR2T3_18 230kV No.1 Line L
and TULUCAY-VACA-DIX 230kV No.1 Line P6-1 0 0 0 0 0 No violation
LAKEVILE -CR2T3_18 230kV No.1 Line
and IGNACIO/IGNACIO 230/115 kV No.6 P6-2 0 0 0 0 0 No violation
Transformer
PUEBLO 115 kV ID v SVD and BIG RIVR 60 o

P6-
KV 1D v SVD 6-3 0 0 0 0 0 No violation
Fulton - Lakeville 230kV Line [Tower
37/161] (30435 - 30432), Geysers 9 - P7-1 0 0 0 0 0 No violation
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area:

Single Contingency Load Drop

PG&E North Coast & North Bay

& California 1SO

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Potential Mitigation Solutions

No single contingency resulted in total load drop of more than 250 MW.
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California ISO/MID/RT

2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area:

Single Source Substation with more than 100 MW Load

PG&E North Coast & North Bay

& California 1SO

Substation

Load Served (MW)

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Potential Mitigation Solutions

Under review with PTO

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

Study Area: PG&E North Valley f ‘h . .
« California 1O
Thermal Overloads
Loading (%)
2019 2022 SP | 2027
" - Category 2022 2027 2022 | 2019 SP | 2027 SP | 2022 SP | Heavy |Retireme [p. . YT -
Overloaded Facilit Contingency (All and Worst P6 Catego o Sprin ) i Project & Potential Mitigation Solutions
y gency { ) oy Description 2019PSe:aner Summer | Summer L‘? htg Spring | Peak- Peak- |High CEC|Renewabl| nt of QF ) :
Peak Peak g Off-Peak |  Shift Shift | Forecast | e & Min |Generatio
Load
Gas Gen ns
P1-3:A3:4:_COTWD_E2 230/60KV TB 2 e
P1.3:A3:5. COTWD E 230/60KV TB 3 P6 N-1-1 82.9 87.9 91.3 <80 71.3 88.9 116.1 | 105.4 <80 87.8 [Sensitivity only
P2-2:A3:63:_COTTONWD 60KV SECTION MA P2 Bus NConv | Nconv | 960 | 7.5 | 510 | 945 | NConv | Nconv | 63.3 | Neony |Froiect Cottonwood - Red Bluf
- Scope under review
-3:A3:70: - Non-bus-ti e
P2-3:A3:70:_COTTONWD - MA 60KV & P2 onbuste ) 938 905 | 937 | 67 | 546 | 914 | NConv | NConv | 26.1 | NConv |Sensitivity only
Cascade - Cottonwood 115 kV Line COLEMAN-COTTONWOOD LINE breaker
(31459 OREGNTRL 115 31469 SPI_AND 115 11) P2-3:A3:71;_COTTONWD - MA 60KV & COTTONWD-RED BLFF LINE P2 Non-bus-tie 83.9 924 | Nconv| 73 | sa1 | 932 | 1064 | Nconv | 271 | o9s.a |Project Cottonwood - Red Bluff
breaker - Scope under review
P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 Non-bus-tie | -0y | Nconv | 960 | 7.5 | 510 | 945 | Nconv | Nconv | 63.3 | Ncony |Proiect Cottonwood - Red Bluff
breaker - Scope under review
Non-bus-tie I
P2-3:A3:73:_COTTONWND - MA 60KV & COTTONWOOD #1 LINE P2 breaker 83.9 91.9 94.6 7.3 54.1 93.4 | NConv [ NConv | 27.1 | NConv [Sensitivity only
P1-3:A3:4:_COTWD_E2 230/60KV TB 2 e
- - P6 N-1-1 78.6 83.2 88.3 <80 90.1 84.2 114.4 101.6 <80 113.9 |Sensitivity onl
Cascade - Cottonwood 115 kV Line P1-3:A3:5: COTWD_E 230/60KV TB 3 yony
Non-bus-ti iect: -
(31464 COTWDPGE 115 31466 JESSUPJL 11511) 1o, 3.03.71: COTTONWD - MA 60KV & COTTONWD-RED BLFF LINE P2 onbustie) 96 833 | NConv | 146 | 729 | 849 | 1008 | Nconv | 319 | 1193 |Proiect Cottonwood - Red Bluf
breaker - Scope under review
Cascade - Cottonwood 115 kV Line Non-bus-tie Project: Cottonwood - Red Bluff
(31466 JESSUPJL 115 31469 SPLAND 115 1 1) P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFF LINE P2 breaker 60.0 64.4 | NConv | 19.9 76.0 66.7 78.4 | NConv | 43.2 985 | Scope under review
P1-3:A3:4:_COTWD_E2 230/60KV TB 2 e
- - P6 N-1-1 71.0 75.4 78.9 <80 72.0 76.3 101.7 92.0 <80 75.2  [Sensitivity onl
Cascade - Cottonwood 115 kV Line P1-3:A3:5: COTWD_E 230/60KV TB 3 ty only
Non-bus-ti iect: -
(31468 CASCADE 115 31459 OREGNTRL 115 11) P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFF LINE P2 oOISHEL 720 808 | NConv| 48 | 547 | 815 | 933 | NConv | 316 | sao | roect Cottonwood -Red Bluf
breaker - Scope under review
Palermo - Wyandotte 115 kV Line I
(31480 WYANDTTE 115 31518 WYANDIT 115 1 1) Base Case PO Normal 90.5 93.3 94.5 26.1 21.7 93.8 103.0 99.0 64.1 94.6 |Sensitivity only
Caribou - Palermo 115KV P1-2:A3:53:_PALERMO-WYANDOTTE 115KV .
(31482 PALERMO 115 31516 WYANDJT2 115 2 1) P1-2:A3:22: CARIBOU-TABLE MTN 230KV P6 N-1-1 85.0 86.8 i <80 <80 87.4 %3 936 752 BRRR| ction plan or SPS
Line Section Project: Table Mountain - Sycamore
P2-1:A3:50:_BUTTE-SYCAMORE CREEK 115KV (NORD 1-CHICOTP2) P2-1 w/o fault 90.3 95.4 97.9 16.3 9.6 91.5 106.9 | 100.8 63.8 98.0 [115kV Line
- Scope under review
Project: Table Mountain - Sycamore
P2-2:A3:43:_BUTTE 115KV SECTION MD P2 Bus 91.0 95.4 98.0 16.9 9.2 91.5 107.0 100.9 63.5 98.1 |115kV Line
- Scope under review
Sycamore Creek - Notre Dame - Non-bus-tie Project: Table Mountain - Sycamore
Table Mountain 115 kV Line P2-3:A3:50:_BUTTE - MD 115KV & BUTTE-CHICO B-TBLE MTN LINE P2 break 118.3 123.7 | 126.1 233 17.9 119.7 | 137.3 | 1313 83.0 126.2 [115kV Line
(31497 NDAME J 115 31498 SYCAMORE 115 1 1) reaker - Scope under review
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2017-2018 ISO Reliability Assessment - Study Results

Study Area: PG&E North Valley f } . .
« California 1O
Thermal Overloads
Loading (%)
2019 2022 SP | 2027
. . Categor i . e .
Overloaded Facility Contingency (All and Worst P6) Category g .y 2019 Summer 2022 2027 Spring 20,22 2019 8P | 2027 SP 2,022 SP| Heavy |Retireme Project & Potential Mitigation Solutions
Description Peak Summer | Summer Lioht Spring | Peak- Peak- |High CEC|Renewabl| nt of QF
Peak Peak 9 Off-Peak |  Shift Shift | Forecast [ e & Min |Generatio
Load
Gas Gen ns
Non-bus-tie Project: Table Mountain - Sycamore
P2-3:A3:54: TBLE MTN - 1D 115KV & BUTTE-CHICO B-TBLE MTN LINE P2 break 81.7 87.9 90.9 15.7 11.2 85.7 100.0 93.8 57.9 90.3 |115kV Line
reaker - Scope under review
Bus-tie Project: Table Mountain - Sycamore
P2-4:A3:11:_BUTTE 115KV - SECTION MD & ME P2 breaker 91.0 98.0 100.9 16.9 9.2 93.7 110.5 | 103.7 64.5 101.0 |115kV Line
- Scope under review
P1-2:A3:48: SYCAMORE CREEK-NOTRE DAME-TABLE MTN 115KV Project. Table Mountain - Sycamore
P1-2:A3:51::TABLE MTN-BUTTE #2 115KV P6 N-1-1 106.3 113.5 120.5 <80 <80 110.6 131.8 121.7 74.9 120.6 [115kV Line .
Table Mountain - Butte #1 115 kV - Scope under review
(31500 BUTTE 115 31501 CHICOTP1 1151 1) Project: Table Mountain - Sycamore
P7-1:A3:4_Sycamore Creek-Notre Dame-Table Mountain and P7 DCTL 106.3 1136 | 1205 | 218 | 176 | 1106 | 131.8 | 1217 | 749 | 1206 |115kV Line
Table Mountain-Butte No.2 115 kV Lines .
- Scope under review
Table Mountain - Butte #2 115 kV P1-2:A3:48: SYCAMORE CREEK-NOTRE DAME-TABLE MTN 115KV Project. Table Mountain - Sycamore
(31500 BUTTE 115 31504 TBLE MTN 115 2 1) P1-2:A3:50::BUTTE-CHICO B-TBLE MTN 115KV P6 N-1-1 1205 130.2 136.4 <80 <80 127.3 150.3 139.9 86.0 1365 |115KkV Line .
- Scope under review
Project: Table Mountain - Sycamore
P1-2:A3:48: SYCAMORE CREEK-NOTRE DAME-TABLE MTN 115KV .
P1-2:A3:51: TABLE MTN-BUTTE #2 115KV P6 N-1-1 123.3 131.0 137.8 <80 <80 128.2 150.3 140.4 87.3 138.0 [115kV Line '
- Scope under review
Project: Table Mountain - Sycamore
P2-2:A3:46:_TBLE MTN 115KV SECTION 2D P2 Bus 92.1 96.5 100.0 20.5 18.5 95.0 109.3 103.1 65.1 100.1 [115kV Line
- Scope under review
Table Mountain - Butte #1 115 kv P2-3:A3:52:_TBLE MTN - 2D 115KV & PARADISE-TABLE MTN LINE ) Non-bus-tie 92.1 966 | 1001 | 204 | 185 | 951 | 1094 | 1032 | 652 | 1002 T;?i(\:;:ljable Horlain - Syeamore
(31501 CHICOTP1 115 31504 TBLE MTN 115 1 1) THASDLL - - breaker : : ' : : : ' ' : ' ne
- Scope under review
. Project: Table Mountain - Sycamore
P2-3:A3:53:_TBLE MTN - 2D 115KV & Non-bus-tie ,
SYCAMORE CREEK-NOTRE DAME-TABLE MTN LINE P2 breaker 92.7 97.6 101.2 20.5 18.5 96.0 110.2 104.4 65.6 101.2 |115KkV Line .
- Scope under review
) Project: Table Mountain - Sycamore
P7-1:A3:4_Sycamore Creek-Notre Dame-Table Mountain and P7 DCTL 1233 1310 | 1378 | 264 | 233 | 1283 | 1503 | 1404 | 873 | 137.9 |115kVLine
Table Mountain-Butte No.2 115 kV Lines .
- Scope under review
Butte - Sycamore Creek 115 kV P1-2:A3:48: SYCAMORE CREEK-NOTRE DAME-TABLE MTN 115KV Project. Table Mountain - Sycamore
(31503 CHICOTP2 115 31500 BUTTE 1151 1) P1-2:A3:50::BUTTE-CHICO B-TBLE MTN 115KV P6 N-1-1 83.8 0.6 92.8 <80 <80 87.8 L 973 <80 92.9 [115kVLine ,
- Scope under review
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2017-2018 ISO Reliability Assessment - Study Results

Study Area: PG&E North Valley ‘h
& California 15O
Thermal Overloads
Loading (%)
2019 2022 SP | 2027
" . Category 2022 2027 . 2022 | 2019 SP [ 2027 SP | 2022 SP | Heavy | Retireme . Mo .
Overloaded Facilit Cont cy (All and Worst P6 Catego o Project & Potential Mitigation Solutions
v " ingency (Allan "stPo) oy Description 2019PSe:aner Summer | Summer SL‘?”;? Spring | Peak- Peak- |High CEC|Renewabl| nt of QF ) :
Peak Peak 9 Off-Peak |  Shift Shift | Forecast | e & Min |Generatio

Load Gas Gen ns

Project: Table Mountain - Sycamore
P6 N-1-1 90.0 96.2 101.5 <80 <80 94.1 110.8 103.2 <80 100.8 [115kV Line
- Scope under review

P1-2:A3:50:_BUTTE-CHICO B-TBLE MTN 115KV
P1-2:A3:51:_TABLE MTN-BUTTE #2 115KV

Sycamore Creek - Notre Dame - Project: Table Mountain - Sycamore

Table Mountain 115 kV Line P2-2:A3:47:_TBLE MTN 115KV SECTION 1D P2 Bus 89.9 96.4 101.2 19.0 16.4 94.8 110.9 103.0 63.8 101.2 [115kV Line

(31504 TBLE MTN 115 31497 NDAME J 1151 1) - Scope under review
P2-3:A3:54:_TBLE MTN - 1D 115KV & Non-bus-tie Project: Table Mountain - Sycamore
BUTTE-CHIC_O B-TBLE MTN LINE P2 breaker 89.9 96.6 101.3 18.9 16.6 95.0 111.0 103.1 63.9 100.7 [115kV Line

- Scope under review

Project: Table Mountain - Sycamore
P6 N-1-1 90.6 96.0 100.1 <80 <80 94.6 109.1 102.6 <80 99.5 ([115kV Line
- Scope under review

P1-2:A3:50:_BUTTE-CHICO B-TBLE MTN 115KV
P1-2:A3:51:_TABLE MTN-BUTTE #2 115KV

Project: Table Mountain - Sycamore
P2-2:A3:47:_TBLE MTN 115KV SECTION 1D P2 Bus 90.7 96.5 100.1 20.0 17.7 95.6 109.4 102.7 64.5 100.1 [115kV Line
- Scope under review

Paradise - Table Mountain 115 kV
(31514 PARADSE 115 31494 BIGBENTP 1151 1)

Project: Table Mountain - Sycamore

P2-3:A3:54:_TBLE MTN - 1D 115KV & Non-bus-tie .
BUTTE-CHICO B-TBLE MTN LINE P2 breaker 90.5 96.4 100.0 19.8 17.7 95.5 109.3 102.5 64.5 99.3 |115kV Line '
- Scope under review
Keswick - Trinity 60 kV . Bus-tie Project: Cottonwood - Red Bluff
(31556 TRINITY 60.0 31564 FRNCHGLH 60.0 1 1) P2-4:A3:8:_COTWDPGE 115KV - SECTION 2D & 1D P2 breaker 22.5 26.8 34.2 148.8 96.2 11.1 37.4 82.4 63.7 143.7 - Scope under review
Keswick - Trinity 60 kV . Bus-tie Project: Cottonwood - Red Bluff
(31564 FRNCHGLH 60.0 31566 KESWICK 60.0 1 1) P2-4:A3:8:_COTWDPGE 115KV - SECTION 2D & 1D P2 breaker 21.8 25.2 324 146.6 94.1 11.0 39.3 84.3 62.3 1413 [ Scope under review
Keswick - Cascade 60 kV Bus-tie Project: Cottonwood - Red Bluff
(31566 KESWICK 60.0 31582 STLLWATR 60.0 1 1) P2-4:A3:8:_COTWDPGE 115KV - SECTION 2D & 1D P2 breaker 18.6 20.1 27.9 165.0 106.1 12.4 52.7 105.6 65.7 153.5 - Scope under review
P1-3:A3:4:_COTWD_E2 230/60KV TB 2 Project: Cascade - Benton
P1-3:A3:5. COTWD. E 230/60KV TB 3 P6 N-1-1 73.1 76.5 84.3 <80 <80 74.9 106.6 89.9 <80 85.1 - Scope under review
P2-2:A3:62:_COTTONWD 60KV SECTION 1D P2 Bus 74.3 811 | 919 | 198 | 113 | 792 | 1000 | 867 | 523 | 938 |Prolect Cottonwood - Red Bluff
Cottonwood - Benton #1 60 kV - Scope under review
(31570 BENTON 60.0 31572 GIRVAN 60.0 1 1) _bus-ti iect: .
P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFF LINE P2 Non-bustie| .o o 69.8 | Nconv | 159 | 75 | 683 | 903 | Nconv | 381 | 32 |Froject Cottonwood -Red Biuff
breaker - Scope under review
P2-4:A3:20:_COTWD_F2 SECTION 2F & Bus-tie Project: Cottonwood - Red Bluff
- ~ P2 4.0 6.0 7.6 103.7 91.2 11.8 26.3 15.3 39.6 31.6 .
COTWD_E2 SECTION 2E 230KV breaker - Scope under review
P1-2:A3:63:_COTTONWOOD-BENTON #2 60KV Project: Cascade - Benton
- P6 N-1-1 102.1 111.2 | 116.0 <80 <80 112.6 | 129.7 | 121.2 73.6 104.8 .
Cottonwood - Benton #1 60 kV P1-3:A3:42:_CASCADE 115/60KV TB 1 - Scope under review
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2017-2018 ISO Reliability Assessment - Study Results

Study Area: PG&E North Valley f } . .
« California 1O
Thermal Overloads
Loading (%)
2019 2022 SP | 2027
- : Category 2022 2027 2022 [ 2019 SP | 2027 SP | 2022 SP | Heavy | Retireme . N g .
Overloaded Facilit Contingency (All and Worst P6 Catego o i Project & Potential Mitigation Solutions
y gency { ) oy Description 2019PSe:aner Summer | Summer SL?”;? Spring | Peak- Peak- |High CEC|Renewabl| nt of QF ) :
Peak Peak 9 Off-Peak |  Shift Shift | Forecast | e & Min |Generatio
Load
Gas Gen ns
(31574 ANDERSON 60.0 31604 COTTONWD 60.0 1 1) Bus-ti I _
P2-4:A3:8: COTWDPGE 115KV - SECTION 2D & 1D P2 ustie 30.8 378 | 420 | 172 | 368 | 404 | 645 | es9 | 370 | 1254 |"rolect Cottonwood - Red Bluff
breaker - Scope under review
P1-3:A3:3:_COTWD_E2 230/115KV TB 1 Project: Cascade - Benton
P1-3:A3:6: COTWD_F2 230/115KV TB 4 P6 N-1-1 <80 <80 <80 207.0 189.7 <80 <80 <80 68.9 <80 - Scope under review
P2-2:A3:62:_COTTONWD 60KV SECTION 1D P2 Bus 74.4 811 | 919 | 200 | 112 | 702 | 1010 | se6 | 522 | 93.8 | rolect Cottonwood - Red Bluff
- Scope under review
P2-2:A3:63:_COTTONWD 60KV SECTION MA P2 Bus NConv | Nconv | 1112 | 206 | 109 | 945 | Nconv | Nconv | 592 | Ncony |Pro/ect Cottonwood - Red Bluft
- Scope under review
P2-3:A3:70:_COTTONWD - MA 60KV & Non-bus-tie Project: Cottonwood - Red Bluff
COLEMAN-COTTONWOOD LINE P2 breaker 75.1 95.4 110.2 20.6 11.0 92.8 NConv | NConv 52.2 NConv - Scope under review
Cascade - Benton - Deschutes 60 kV Non-bus-tie Project: Cottonwood - Red Bluff
(31576 WNTU PMS 60.0 31570 BENTON 60.0 1 1) P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFF LINE P2 reaker 74.3 94.2 | NConv | 205 11.0 91.9 122.9 | NConv | 51.9 113.8 | Scope under review
Non-bus-ti iect: -
P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 on-bus-tie | 0 | Neonv | 1122 | 206 | 109 | 945 | Nconv | Nconv | 592 | Neony |Proiect Cottonwood - Red Bluff
breaker - Scope under review
P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 Non-bus-tie 74.3 940 | 1084 | 205 | 110 | 920 | Nconv | Nconv | 51.9 | Ncony |roect Cottonwood - Red Bluff
breaker - Scope under review
P2-4:A3:20:_COTWD_F2 SECTION 2F & Bus-tie Project: Cottonwood - Red Bluff
- - P2 36.4 35.3 30.1 204.5 189.6 55.2 15.6 12.8 65.6 45.2 )
COTWD_E2 SECTION 2E 230KV breaker - Scope under review
P2-4:A3:8: COTWDPGE 115KV - SECTION 2D & 1D P2 Bus-tie 46.2 s64 | 573 | 651 | 879 | 460 | 162 | 226 | 17.8 | 1451 |Froject Cottonwood -Red Bluff
breaker - Scope under review
P1-3:A3:4:_COTWD_E2 230/60KV TB 2 Project: Cascade - Benton
P1-3:A3:5: COTWD._E 230/60KV TB 3 P6 N-1-1 173.9 188.3 203.6 99.9 76.5 187.6 267.3 227.1 <80 201.3 - Scope under review
P2-2:A3:63:_COTTONWD 60KV SECTION MA P2 Bus NConv | NConv | 2208 | 192 | 86 | 2185 | Nconv | Nconv | 1469 | Ncony |Proect: Cottonwood - Red Bluft
- Scope under review
P2-3:A3:70:_COTTONWD - MA 60KV & Non-bus-tie Project: Cottonwood - Red Bluff
COLEMAN-COTTONWOOD LINE P2 breaker 209.0 209.6 220.8 28.7 14.6 207.7 NConv | NConv 88.1 NConv - Scope under review
P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFF LINE P2 Non-bus-tie 177.1 208.7 | NConv | 285 126 | 2085 | 2505 | Nconv | 738 | 2276 [Prolect Cottonwogd - Red Bluff
Cascade - Benton - Deschutes 60 kV breaker - Scope under review
(31580 CASCADE 60.0 31581 OREGNTRL 60.0 1 1) Non-bus-ti I _
P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 on-bus-tie | v | Nconv | 22098 | 102 | 86 | 2185 | Nconv | Nconv | 1469 | Neony |Troiect Cotionwood - Red Bluff
breaker - Scope under review
P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 Non-bus-tie| 209.9 | 2203 | 284 | 126 | 211.8 | Nconv | Nconv | 73.8 | Ncony |Frolect: Cottonwood - Red Bluff
breaker - Scope under review
P2-4:A3:20:_COTWD_F2 SECTION 2F & Bus-tie Project: Cottonwood - Red Bluff
- - P2 22.2 17.2 10.6 261.4 245.9 42.9 49.6 20.8 88.5 74.8 )
COTWD_E2 SECTION 2E 230KV breaker - Scope under review
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2017-2018 ISO Reliability Assessment - Study Results

Study Area: PG&E North Valley f } . .
« California 1O
Thermal Overloads
Loading (%)
2019 2022 SP | 2027
- : Category 2022 2027 2022 [ 2019 SP | 2027 SP | 2022 SP | Heavy | Retireme . o M .
Overloaded Facilit Contingency (All and Worst P6 Catego o i Project & Potential Mitigation Solutions
y gency ( ) o Description 2019PSe:aner Summer | Summer SL?”;? Spring | Peak- Peak- |High CEC|Renewabl| nt of QF ) :
Peak Peak 9 Off-Peak |  Shift Shift | Forecast | e & Min |Generatio
Load
Gas Gen ns
Bus-ti iect: -
P2-4:A3:8: COTWDPGE 115KV - SECTION 2D & 1D P2 ustie 88.4 988 | 996 | 757 | 1079 | 862 | 442 | 8o | 160 | 1659 | roiect Cottonwood -Red Bluf
breaker - Scope under review
Keswick - Cascade 60 kV Bus-tie Project: Cottonwood - Red Bluff
(31580 CASCADE 60.0 31582 STLLWATR 60.01 1) P2-4:A3:8: COTWDPGE 115KV - SECTION 2D & 1D P2 breaker 13.7 6.0 3.6 137.8 90.2 27.1 65.0 111.2 44.6 116.1 | Scope under review
P1-3:A3:3:_COTWD_E2 230/115KV TB 1 Project: Cascade - Benton
P1-3:A3:6: COTWD,_F2 230/115KV TB 4 P6 N-1-1 31.9 27.7 21.0 261.4 234.4 87.9 <80 <80 87.0 <80 - Scope under review
P2-2:A3:63:_COTTONWD 60KV SECTION MA P2 Bus NConv | NConv | 2169 | 226 | 89 | 2050 | Nconv | Nconv | 138.9 | Ncony |Proect: Cottonwood - Red Bluft
- Scope under review
P2-3:A3:70:_COTTONWD - MA 60KV & Non-bus-tie Project: Cottonwood - Red Bluff
COLEMAN-COTTONWOOD LINE P2 breaker 197.7 194.1 211.8 32.1 13.8 194.3 NConv | NConv 81.3 NConv - Scope under review
P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFF LINE P2 Non-bus-tie 165.9 198.9 | NConv | 31.9 119 | 1986 | 2352 | Nconv | 673 | 2142 [Prolect Cottonwogd - Red Bluff
Cascade - Benton - Deschutes 60 kV breaker - Scope under review
(31581 OREGNTRL 60.0 31578 LOMS JCT 60.0 1 1) Non-bus-ti it j
P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 on-bus-tie | v | Neonv | 2169 | 226 | 89 | 2050 | Nconv | Nconv | 138.9 | Neony |Proiect Cottonwood - Red Bluff
breaker - Scope under review
P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 Non-bus-tie| o0 g 1955 | 2109 | 318 | 119 | 1967 | Nconv | Nconv | 67.3 | Neony |Proiect Cottonwood - Red Bluf
breaker - Scope under review
P2-4:A3:20:_COTWD_F2 SECTION 2F & Bus-tie Project: Cottonwood - Red Bluff
- - . . . . 246.8 54.1 37.6 9.1 83.2 67.3 )
COTWD_E2 SECTION 2E 230KV P2 breaker 325 28.3 219 2579 - Scope under review
P2-4:A3:8: COTWDPGE 115KV - SECTION 2D & 1D P2 Bus-tie 77.2 886 | 895 | 721 | 1088 | 755 | 326 | s6 | 131 | 1761 |Prolect Cottonwood - Red Bluff
breaker - Scope under review
P2-2:A3:63:_COTTONWD 60KV SECTION MA P2 Bus NConv | NConv | 1079 | 512 | 55 | 1086 | Nconv | Nconv | 780 | Ncony |Project: Cottonwood - Red Bluff
- Scope under review
P2-3:A3:70:_COTTONWD - MA 60KV & Non-bus-tie Project: Cottonwood - Red Bluff
COLEMAN-COTTONWOOD LINE P2 breaker 80.3 98.0 109.2 60.4 20.2 99.4 NConv | NConv 7.1 NConv - Scope under review
Volta - Deschutes 60 kV Non-bus-tie Project: Cottonwood - Red Bluff
(31592 DESCHUTS 60.0 31594 VOLTA 60.0 1 1) P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFF LINE P2 breaker 52.4 88.6 | NConv | 59.8 17.8 91.3 105.5 | NConv 9.9 915 | Scope Under review
P2-3:A3:72:_COTTONWD - MA 60KV & Non-bus-tie Project: Cottonwood - Red Bluff
COTTONWOOD #2 LINE P2 breaker NConv NConv 107.9 51.2 5.5 108.6 NConv | NConv 78.0 NConv - Scope under review
Non-bus-ti iect: -
P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 on-bus-tie 52.4 863 | 931 | 597 | 178 | 871 | NConv | Nconv | 100 | Ncony |Froiect Cottonwood - Red Bluf
breaker - Scope under review
P1-2:A3:73:_COTTONWND-RED BLFF 60KV Project: Cascade - Benton
P1.2:A3:71, COLEMAN-COTTONWOOD 60KV P6 N-1-1 <80 146.8 | 147.6 <80 <80 149.6 | 1509 | 151.2 <80 142.1 [ Scope under review
P2-2:A3:63:_COTTONWD 60KV SECTION MA P2 Bus NConv | NConv | 157.0 | 453 | 130 | 159.3 | Nconv | Nconv | 125.8 | Ncony |Project: Cottonwood - Red Bluff
- Scope under review
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2017-2018 ISO Reliability Assessment - Study Results

Study Area: PG&E North Valley f } . .
« California 1O
Thermal Overloads
Loading (%)
2019 2022 SP | 2027
- . Category 2022 2027 2022 [ 2019 SP | 2027 SP | 2022 SP | Heavy | Retireme . o M .
Overloaded Facilit Contingency (All and Worst P6 Catego o rin ) i Project & Potential Mitigation Solutions
y gency { ) oy Description 2019PSe:aner Summer | Summer SL? htg Spring | Peak- Peak- |High CEC|Renewabl| nt of QF ) :
Peak Peak 9 Off-Peak |  Shift Shift | Forecast | e & Min |Generatio
Load
Gas Gen ns
P2-3:A3:70:_COTTONWD - MA 60KV & Non-bus-tie Project: Cottonwood - Red Bluff
- P2 108.4 143.6 | 153.9 56.6 26.1 145.4 | NC NC 29.8 | NC .
Volta - South 60 kv COLEMAN-COTTONWOOD LINE breaker onv:| tonv °™"1. Scope under review
(31594 VOLTA 60.0 31596 SOUTH 60.0 1 1) Non-bus-ti it j
P2-3:A3:71;_COTTONWD - MA 60KV & COTTONWD-RED BLFF LINE P2 on-bus-tie 75.1 1361 | Nconv | 556 | 213 | 1386 | 1543 | Nconv | 88 | 1355 |Proiect Cottonwood - Red Bluf
breaker - Scope under review
Non-bus-ti iect: -
P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 on-bus-tie | v | Nconv | 1570 | 453 | 130 | 1593 | Nconv | Nconv | 1258 | Neony |Troiect Cottonwood - Red Bluff
breaker - Scope under review
Non-bus-ti iect: -
P2-3:A3:73;_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 on-bus-tie 75.1 1331 | 1387 | 555 | 212 | 1343 | Nconv | Nconv | 87 | Neony |Proiect Cottonwood - Red Bluff
breaker - Scope under review
P1-1:A3:75:_COLUSGT1 18.00KV & COLUSGT2 18.00KV & COLUSST1 Proiect: Cottonwood - Red Bluff
18.00KV GEN UNITS P3 G-1/N-1 119.4 122.6 | 1245 <80 123.4 | 141.8 | 132.7 <80 123.7 <80 SJ ' der review
P1-2:A3:73: COTTONWD-RED BLFF 60KV - SCOpe underrevie
P1-2:A3:71:_COLEMAN-COTTONWOOD 60KV Project: Cottonwood - Red Bluff
P1-2:A3:73,_ COTTONWD-RED BLEF 60KY P6 N-1-1 119.3 NConv | 222.8 <80 <80 224.0 | 228.9 | NConv <80 220.1 | Scope Under review
P1-2:A3:73;_COTTONWD-RED BLFF 60KV p1 N-1 119.4 1219 | 1245 | 335 | 108 | 1228 | 1408 | 1321 | 747 | 1247 |Project Cottonwood - Red Bluff
- Scope under review
P2-2:A3:63;_COTTONWD 60KV SECTION MA P2 Bus NConv | Nconv | 1750 | 399 | 262 | 179.5 | Nconv | Nconv | 1853 | Ncony |Proect: Cottonwood - Red Bluft
- Scope under review
Coleman - Red Bluff 60 kV Line P2-3:A3:70:_COTTONWD - MA 60KV & Non-bus-tie Project: Cottonwood - Red Bluff
(31602 COLEMAN 60.0 31606 CLMN JCT 60.0 1 1) COLEMAN-C_OTTONWOOD LINE P2 breaker 158.7 196.4 185.9 39.3 25.9 198.5 NConv NConv 114.6 NConv ) SCOpe under reVieW
Non-bus-ti iect: -
P2-3:A3:71;_COTTONWD - MA 60KV & COTTONWD-RED BLFF LINE P2 on-buste | 50,2 1839 | Nconv | 323 | 100 | 1855 | 169.7 | Nconv | 77.6 | 1712 |Proiect Cottonwood - Red Bluf
breaker - Scope under review
Non-bus-ti iect: -
P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 on-bus-tie | v | Neonv | 1750 | 399 | 262 | 1795 | Nconv | Nconv | 1853 | Neony |Troiect Cotionwood - Red Bluff
breaker - Scope under review
Non-bus-ti iect: -
P2-3:A3:73;_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 on-buste | 4503 1877 | 1791 | 325 | 108 | 1868 | Nconv | Nconv | 77.5 | Neony |Proiect Cottonwood - Red Bluff
breaker - Scope under review
P7-1:A3:1_Cottonwood Benton No.1 and p7 DCTL 119.6 1217 | 1243 | 335 | 108 | 1226 | 1406 | 131.8 | 743 | 124.4 |Proloct Cotionwood - Red Bluff
Cottonwood-Red Bluff 60 kV Lines - Scope under review
Line Secti ot )
P2-1:A3:94; COLEMAN-RED BLUFF 60KV (COLEMAN-CLMN JCT) P2-1 ine section - 41191 1184 | 1210 | 338 | 107 | 1191 | 1358 | 1277 | 727 | 1212 |Proiect Cottonwood - Red Bluff
w/o fault - Scope under review
Cottonwood - Red Bluff 60 kV Line Proiect: Cottonwood - Red Bluff
(31604 COTTONWD 60.0 31607 RED B JT 60.0 1 1) P2-2:A3:61:_COLEMAN 60KV SECTION 1D P2 Bus 119.2 118.3 | 121.0 33.9 10.7 119.0 | 135.8 | 127.6 73.0 121.2 ject .
- Scope under review
P2-3:A3:68:_COLEMAN - 1D 60KV & Non-bus-tie Project: Cottonwood - Red Bluff
- 9.1 118.3 | 121.0 33.8 10.7 1189 | 135.8 | 127.5 73.0 121.2 .
COLEMAN-COTTONWOOD LINE P2 breaker 1 - Scope under review
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2017-2018 ISO Reliability Assessment - Study Results

Study Area: PG&E North Valley f ‘h . .
« California 1O
Thermal Overloads
Loading (%)
2019 2022 SP | 2027
" ; Category 2022 2027 2022 | 2019 SP | 2027 SP | 2022 SP | Heavy |Retireme [p. . N g -
Overloaded Facilit Contingency (All and Worst P6 Catego o i Project & Potential Mitigation Solutions
y gency ( ) o Description 2019PSe:aner Summer | Summer SL‘?”;? Spring | Peak- Peak- |High CEC|Renewabl| nt of QF ) :
Peak Peak 9 Off-Peak |  Shift Shift | Forecast | e & Min |Generatio
Load
Gas Gen ns
P1-1:A3:75:_COLUSGT1 18.00KV & COLUSGT2 18.00KV & COLUSST1 18.00 P3 G-1/N-1 <80 <80 <80 <80 <80 104.7 98.1 <80 <80 <80 Project Cottonwogd - Red Bluff
- Scope under review
P1-2:A3:71:_COLEMAN-COTTONWOOD 60KV Project: Cottonwood - Red Bluff
P1-2:A3:73; COTTONWD-RED BLFF 60KV P6 N-1-1 <80 <80 160.4 <80 <80 162.2 164.6 NConv <80 157.4 - Scope under review
P1-2:A3:73;_COTTONWD-RED BLFF 60KV p1 N-1 85.9 902 | 923 | 234 | 86 | 907 | 1027 | 976 | s63 | o925 |Project Cottonwood - Red Bluff
- Scope under review
P2-2:A3:63;_COTTONWD 60KV SECTION MA P2 Bus NConv | NConv | 1341 | 298 | 240 | 1368 | NConv | Nconv | 147.0 | Ncony |Prolect: Cottonwood - Red Bluft
- Scope under review
Coleman - Red BIuff 60 kV Line P2-3:A3:70:_COTTONWD - MA 60KV & Non-bus-tie Project: Cottonwood - Red Bluff
(31606 CLMN JCT 60.0 31608 RED BLFF 60.0 1 1) COLEMAN-COTTONWOOD LINE P2 breaker 124.2 150.0 140.3 293 238 151.9 | NConv | NConv 933 NConv |, Scope under review
P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFF LINE P2 Non-bus-tie 86.5 133.1 | NConv | 22.5 8.7 1331 | 121.6 | Nconv | 582 | 1247 |PrOleCt Cottonwogd - Red Bluff
breaker - Scope under review
Non-bus-ti iect: -
P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 on-bus-tie | v | Neonv | 1341 | 208 | 240 | 1368 | Nconv | Nconv | 147.0 | Neony |Proiect Cotionwood - Red Bluff
breaker - Scope under review
Non-bus-ti iect: -
P2-3:A3:73;_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 on-bus-tie 86.6 1347 | 1282 | 227 | 85 | 1350 | Nconv | Nconv | 581 | Ncony |Project Cottonwood - Red Bluft
breaker - Scope under review
P7-1:A3:1_Cottonwood-Bento.n No.1 and p7 beTL 86.0 90.0 92.2 23.4 8.6 90.6 103.6 97.4 6.1 92.3 Project; Cottonwogd - Red Bluff
Cottonwood-Red Bluff 60 kV Lines - Scope under review
Line Secti ioct: i
P2-1:A3:94; COLEMAN-RED BLUFF 60KV (COLEMAN-CLMN JCT) P2-1 ine section |- 4157 1183 | 1210 | 332 | 107 | 1191 | 1349 | 1277 | 720 | 1212 |Project Cottonwood - Red Bluff
w/o fault - Scope under review
Cottonwood - Red Bluff 60 kV Line Project: Cottonwood - Red Bluff
(31607 RED B JT 60.0 31608 RED BLFF 60.0 1 1) P2-2:A3:61:_COLEMAN 60KV SECTION 1D P2 Bus 118.8 118.4 121.0 33.2 10.7 119.0 135.7 127.6 73.0 121.2 - Scope under review
Non-bus-ti iect: -
P2-3:A3:68; COLEMAN - 1D 60KV & COLEMAN-COTTONWOOD LINE P2 on-bustie | 4187 1183 | 1210 | 332 | 107 | 1189 | 1356 | 1275 | 730 | 1212 |Project Cottonwood - Red Bluff
breaker - Scope under review
Glen #4 60 kV Line e
(31626 CORNING 60.0 31729 CORNSWCH 60.0 4 1) Base Case PO Normal 88.3 89.1 97.2 26.7 23.1 86.6 103.6 93.6 62.5 97.1 |Sensitivity only
Glen #4 60 kV Line e
(31722 GLENN 60.0 31729 CORNSWCH 60.0 4 1) Base Case PO Normal 88.3 89.1 97.2 26.7 22.9 86.6 103.6 93.6 62.5 97.1 |Sensitivity only
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2017-2018 ISO Reliability Assessment - Study Results

Study Area: PG&E North Valley )
L ;\ L ] L]
=3 Calitornia ISO
Voltage Deviations K :
Post Cont. Voltage pu
2022 SP 2027
Substation Contingency (All and Worst P6) Category Ca egory 2019 2022 2027 .2019. ?022 2019p | 2027 5P ?022 SP | Heavy |Retirement Project & Potential Mitigation Solutions
Description | Summer | Summer | Summer |Spring Light| Spring Off- Peak-Shift | Peak-Shift High CEC [Renewable| of QF
Peak Peak Peak Load Peak Forecast | & Min Gas | Generation
Gen S
ANDERSON 60  |P2-2:A3:62:_COTTONWD 60KV SECTION 1D P2 Bus 1.00] o091 o089 1.06 1.02 0.92 0.88 0.90 0.96 0.87|Frelect: Cottonwood - Red Buff
- Scope under review
ANDERSON 60  |P2-2:A3:63: COTTONWD 60KV SECTION MA P2 Bus 090 o076 074 1.06 1.02 0.77 0.74 0.80 0.84 0.74|Frelect: Cottonwood - Red Buff
- Scope under review
ANDERSON 60 P2-3:A3:70:_COTTONWD - MA 60KV & COLEMAN-COTTONWOOD LINE | P2 Non-bus-tie 1.00 0.77 0.74 1.06 1.02 0.78 0.46 0.66 0.95 0.4 roject: Cottonwood - Red Bluff
breaker - Scope under review
ANDERSON 60  |P2-3:A3:71: COTTONWD - MA 60KV & COTTONWD-RED BLFF LINE py | Nombustie 101 o078 o076 1.06 1.02 0.79 0.72 0.75 0.96 0,72/ relect: Cottonwood - Red Buff
breaker - Scope under review
ANDERSON 60  |P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE py | Nombustie 090 o076 074 1.06 1.02 0.77 0.74 0.80 0.84 0.74|Frelect: Cottonwood - Red Buff
breaker - Scope under review
ANDERSON 60 P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 Non-bus-tie 101l o078 0.75 1.06 1.02 0.79 0.73 0.74 0.96 0.69|"roject Cottonwood - Red Bluff
breaker - Scope under review
P1-3:A3:4:_COTWD_E2 230/60KV TB 2 Project: Cascade - Benton
ANDERSON 60 P1-3:A3:5._COTWD. E 230/60KV TB 3 P6 N-1/N-1 >0.9 0.91 0.89 >0.9 >0.9 0.93 0.85 0.88 0.97 0.89 - Scope under review
ANITA 60 Base Case PO Normal 1.01 1.00 1.00 1.03 1.05 1.01 1.00 1.01 1.02 1.00|Glenn 230/60 kV Transformer Tap Adjustment
ANTLER 60 P2-2:A3:63:_COTTONWD 60KV SECTION MA P2 Bus 094| 086 0.85 1.05 1.02 0.86 0.87 0.89 0.90 0.86| " rolect: Cottonwood - Red Buff
- Scope under review
ANTLER 60 P2-3:A3:70:_COTTONWD - MA 60KV & COLEMAN-COTTONWOOD LINE | P2 Non-bus-tie 0.99| 0.86 0.85 1.05 1.02 0.87 0.69 0.80 0.97 0.69| " rolect: Cottonwood - Red Bluff
breaker - Scope under review
ANTLER 60 P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFF LINE P2 Non-bus-tie 100 0.87 0.86 1.05 1.02 0.87 0.84 0.85 0.98 0.83|Frolect: Cottonwood - Red Bluff
breaker - Scope under review
ANTLER 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 Non-bus-tie 0.94|  0.86 0.85 1.05 1.02 0.86 0.87 0.89 0.90 086/ rolect: Cottonwood - Red Bluff
breaker - Scope under review
ANTLER 60 P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 Non-bus-tie 100 0.87 0.86 1.05 1.02 0.88 0.85 0.85 0.98 0.g1|Project: Cottonwood - Red Bluff
breaker - Scope under review
ANTLER 60 P2-4:A3:8: COTWDPGE 115KV - SECTION 2D & 1D P2 |Bus-tie breaker 1.01 1.00 1.00 1.00 1.01 0.99 0.99 0.99 0.99 0.77|Sensitivity only
P1-3:A3:42: CASCADE 115/60KV TB 1 Project: Cascade - Benton
ANTLER 60 P1-2:A3:64: CASCADE-BENTON-DESCHUTES 60KV [6310] P6 N-1/N-1 0.63 0.35 0.53 0.93 0.86 0.33 0.35 0.33 0.69 0.54 - Scope under review
APT ORVC 60 Base Case PO Normal 1.03 1.01 1.01 1.07 1.03 1.02 1.01 1.01 1.01 1.01|Load power factor correction
APT ORVC 60 P1-2:A3:29:_IDLE LINE - NO DATA 230KV [9999] P1 N-1 1.03 1.00 0.99 1.10 1.02 1.01 1.00 1.00 1.00 0.99[Load power factor correction
APT ORVC 60 P1-3:A3:2:_TABLE MT 500/230KV TB 1 P1 N-1 1.04 1.00 1.00 1.10 1.03 1.00 0.99 1.00 1.01 0.99 [Load power factor correction
APT ORVC 60 P2-2:A3:26:_TBL MTX1 230KV SECTION NA P2 Bus 1.04 1.00 1.00 1.10 1.03 1.00 0.99 1.00 1.01 0.99[Load power factor correction
APTORVC 60 P2-3:A3:105:_PALERMO 230KV - RING R2 & R3 P2 N‘:::;t:'e >0.9 >0.9 >0.9 1.12| >0.9 >0.9 >0.9 >0.9 >0.9 >0.9  |Load power factor correction
APT ORVC 60 P2-3:A3:29: TBL MT E - 1E 230KV & IDLE LINE - NO DATA LINE P2 Ncl’or:;fe':'e 1.03 1.00 1.00 1.10 1.03 1.00 0.99 0.99 1.00 0.99|Load power factor correction
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2017-2018 ISO Reliability Assessment - Study Results

Study Area: PG&E North Valley )
L ;\ L] L[]
=5 Calitornia 150
Voltage Deviations K :
Post Cont. Voltage pu
2022 SP 2027
Substation Contingency (All and Worst P6) Category Ca egory 2019 2022 2027 .2019. ?022 2019p | 2027 5P ?022 SP | Heavy |Retirement Project & Potential Mitigation Solutions
Description | Summer | Summer | Summer |Spring Light| Spring Off- Peak-Shift | Peak-Shift High CEC [Renewable| of QF
Peak Peak Peak Load Peak Forecast | & Min Gas | Generation
Gen s
P1-1:A3:62:_OROVLLE 9.11KV GEN UNIT 1 .
APT ORVC 60 P1.2:A3:29: IDLE LINE - NO DATA 230KV [9999] P3 G-1/N-1 >0.9 >0.9 >0.9 1.11| >0.9 >0.9 >0.9 >0.9 >0.9 >0.9  [Load power factor correction
P1-2:A3:27:_TABLE MTN-PALERMO 230KV [5690] .
APT ORVC 60 P1.3:A3:35. PALERMO 230/115KV TB 2 P6 N-1/N-1 >0.9 >0.9 >0.9 1.12( >0.9 >0.9 >0.9 >0.9 >0.9 >0.9  [Load power factor correction
BCKS CRK 230 Base Case PO Normal 1.04 1.02 1.02 1.06 1.04 1.03 1.02 1.02 1.00 1.02|Load power factor correction
BELDEN 230 Base Case PO Normal 1.03 1.02 1.02 1.07 1.04 1.03 1.02 1.02 1.02 1.02|Load power factor correction
BENTON 60 P2-2:A3:63;_COTTONWD 60KV SECTION MA P2 Bus 091 o078 077 1.06 1.03 0.79 0.77 0.83 0.86 0.77|7roject: Cottonwood - Red Bluf
- Scope under review
BENTON 60 P2-3:A3:70;_COTTONWD - MA 60KV & COLEMAN-COTTONWOOD LINE | P2 Non-bus-tie 1.01 0.80 0.77 1.06 1.03 0.80 0.50 0.69 0.97 0.53|"roject Cottonwood - Red Bluff
breaker - Scope under review
BENTON 60 P2-3:A3:71;_COTTONWD - MA 60KV & COTTONWD-RED BLFF LINE pp | Nonbustie 1.02| o080 078 1.06 1.03 0.81 0.75 0.77 0.97 0.75|"roject: Cottonwood - Red Bluf
breaker - Scope under review
BENTON 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 Non-bus-tie 091 0.78 0.77 1.06 1.03 0.79 0.77 0.83 0.86 0.77|"roject Cottonwood - Red Bluff
breaker - Scope under review
BENTON 60 P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 Non-bus-tie 1.02| 0.8 0.78 1.06 1.03 0.81 0.76 0.77 0.97 0.72|Project Cottonwood - Red Bluff
breaker - Scope under review
P1-3:A3:4:_COTWD_E2 230/60KV TB 2 Project: Cascade - Benton
BENTON 60 P1-3:A3:5._COTWD. E 230/60KV TB 3 P6 N-1/N-1 >0.9 0.93 0.91 >0.9 >0.9 0.94 0.87 0.90 >0.9 0.90 - Scope under review
BIGBEND 115 Base Case PO Normal 1.04 1.02 1.02 1.07 1.05 1.03 1.02 1.02 1.02 1.02|Load power factor correction
P2-1:A3:14:_CARIBOU-TABLE MTN 230KV [4440] Line Section - . ,
(BELDENTP-TBL MT D) P2-1 w/o fault >0.9 [Nconv |Nconv >0.9 >0.9 [Nconv Nconv Nconv Nconv Nconv Existing Caribou RAS should drop Caribou generator
P2-2:A3:24:_TBL MT D 230KV SECTION 1D P2 Bus >0.9 |Nconv |[Nconv >0.9 >0.9 [Nconv Nconv Nconv Nconv Nconv Existing Caribou RAS should drop Caribou generator
BIGBEND 115 P2-3:A3:44; PALERMO - 1D 115KV & PALERMO-WYANDOTTE LINE P2 Ncl’or:;fe':'e 0.97 0.70 0.68 1.06 1.03 0.70 0.69 0.70 0.95 0.68|Mitigation under review
P2-4:A3:24:_TBL MT D SECTION 1D & TBL MT E SECTION 1E 230KV P2 Bus-tie breaker| >0.9 [Nconv |Nconv >0.9 >0.9 |Nconv Nconv Nconv Nconv Nconv Existing Caribou RAS should drop Caribou generator
P1-1:A3:66:_GRIZZLYG 6.90KV GEN UNIT 1 .
BIGBEND 115 P1.3:A3:23: CARIBOU 230/230KV T8 11 P3 G-1/N-1 >0.9 >0.9 >0.9 1.12| >0.9 >0.9 >0.9 >0.9 >0.9 >0.9  [Load power factor correction
P1-3:A3:23:_CARIBOU 230/230KV TB 11 .
BIGBEND 115 P1.3:A3:2: TABLE MT 500/230KV TB 1 P6 N-1/N-1 >0.9 >0.9 >0.9 1.13( >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 [Load power factor correction
BIG MDWS 60 P2-3:A3:44:_PALERMO - 1D 115KV & PALERMO-WYANDOTTE LINE P2 N‘:::;t:'e 1.03| 095 0.90 1.04 1.02 0.95 0.94 0.94 1.01 0.90|Issue is in long term - Continue to monitor
BIGGSICT 60 P7-1:A3:15_Palermo-Pease 115 kV Line and p7 DCTL 101 099 099 1.02 1.00 0.99 0.99 0.99 0.84 0.99|Sensitivity only
Pease-Rio Oso 115 kV Line
BTTE CRK 60 Base Case PO Normal 1.04 1.02 1.03 1.05 1.05 1.03 1.02 1.02 1.03 1.03|Load power factor correction
BURNEY 60 Base Case PO Normal 1.01|  1.04 1.04 1.07 1.05 1.04 1.04 1.04 1.04 1.04 :gﬁjdsfrs:’rﬁr factor correction and/or transformer tap
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2017-2018 ISO Reliability Assessment - Study Results

Study Area: PG&E North Valley \
L ;’ L] L[]
<7 Calitornia 15O
Voltage Deviations ‘\ :
Post Cont. Voltage pu
2022 SP 2027
Substation Contingency (All and Worst P6) Category Ca egory 2019 2022 2027 .2019. ?022 2019p | 2027 5P ?022 SP | Heavy |Retirement Project & Potential Mitigation Solutions
Description | Summer | Summer | Summer |Spring Light| Spring Off- Peak-Shift | Peak-Shift High CEC [Renewable| of QF
Peak Peak Peak Load Peak Forecast | & Min Gas | Generation
Gen s
P1-1:A3:67:_HAT CRK1 6.60KV GEN UNIT 1 .
BURNEY 60 P1.3:A3:11: PIT 1230/11KVTB 1 P3 G-1/N-1 >0.9 >0.9 >0.9 >0.9 1.11( >0.9 >0.9 >0.9 >0.9 >0.9  [Transformer tap adjustment
P1-3:A3:11:_PIT 1 230/11KV TB 1 .
BURNEY 60 P1.3:A3:62: HT CRKRG 60/60KV T8 1 P6 N-1/N-1 >0.9 >0.9 >0.9 >0.9 1.11| >0.9 >0.9 >0.9 >0.9 >0.9 |[Transformer tap adjustment
BUTTVLLY 115 Base Case PO Normal 1.04 1.03 1.03 1.06 1.04 1.04 1.03 1.03 1.03 1.03|Load power factor correction
P1-1:A3:66:_GRIZZLYG 6.90KV GEN UNIT 1 .
BUTTVLLY 115 P1.3:A3:23. CARIBOU 230/230KV TB 11 P3 G-1/N-1 >0.9 >0.9 >0.9 1.12( >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 [Load power factor correction
P1-3:A3:23:_CARIBOU 230/230KV TB 11 .
BUTTVLLY 115 P1-3:A3:2: TABLE MT 500/230KV T8 1 P6 N-1/N-1 >0.9 >0.9 >0.9 1.13| >0.9 >0.9 >0.9 >0.9 >0.9 >0.9  [Load power factor correction
CAPAY 60 Base Case PO Normal 1.04 1.04 1.04 1.04 1.05 1.05 1.04 1.05 1.05 1.04|Glenn 230/60 kV Transformer Tap Adjustment
CAPYSWCH 60 Base Case PO Normal 1.05 1.05 1.04 1.04 1.05 1.05 1.05 1.05 1.05 1.04|Glenn 230/60 kV Transformer Tap Adjustment
CARIBOU 115 Base Case PO Normal 1.04 1.03 1.03 1.06 1.04 1.04 1.03 1.03 1.03 1.03|Load power factor correction
P1-1:A3:66:_GRIZZLYG 6.90KV GEN UNIT 1 .
CARIBOU 115 P1.3:A3:23: CARIBOU 230/230KV T8 11 P3 G-1/N-1 >0.9 >0.9 >0.9 1.12| >0.9 >0.9 >0.9 >0.9 >0.9 >0.9  [Load power factor correction
P1-3:A3:23:_CARIBOU 230/230KV TB 11 .
CARIBOU 115 P1.3:A3:2: TABLE MT 500/230KV TB 1 P6 N-1/N-1 >0.9 >0.9 >0.9 1.13( >0.9 >0.9 >0.9 >0.9 >0.9 >0.9  [Load power factor correction
CARIBOU 60 P2-3:A3:44:_PALERMO - 1D 115KV & PALERMO-WYANDOTTE LINE P2 N(:;:;t:'e 1.02| 094 0.90 1.04 1.02 0.94 0.93 0.93 1.01 0.90|Issue is in long term - Continue to monitor
CASCADE 115 Base Case PO Normal 1.04 1.02 1.02 1.06 1.04 1.03 1.02 1.03 1.02 1.02|Load power factor correction
P2-3:A3:70:_COTTONWD - MA 60KV & Non-bus-tie Project: Cottonwood - Red Bluff
CASCADE 115 COLEMAN-COTTONWOOD LINE P2 breaker 1.02 0.94 0.93 1.07 1.04 0.95 0.84 0.90 1.01 0.83 - Scope under review
CASCADE 115  |P2-4:A3:8:_COTWDPGE 115KV - SECTION 2D & 1D P2 |Bustiebreaker|  1.04]  1.02 1.02 1.04 1.03 1.02 1.01 1.01 1.02 0.79|7roject: Cottonwood - Red Bluf
- Scope under review
CASCADE 60 Base Case PO Normal 1.04 1.02 1.02 1.05 1.04 1.02 1.02 1.02 1.02 1.01|Load power factor correction
CASCADE 60 P2-2:A3:63:_COTTONWD 60KV SECTION MA P2 Bus 0.96| 089 088 1.06 1.03 0.89 0.89 0.92 0.92 0.gg|"rolect Cottonwood - Red Bluf
- Scope under review
CASCADE 60 P2-3:A3:70:_COTTONWD - MA 60KV & P> Non-bus-tie 1.02 0.89 0.88 1.06 1.03 0.90 0.73 0.83 0.99 0.73 Project: Cottonwogd - Red Bluff
COLEMAN-COTTONWOOD LINE breaker - Scope under review
CASCADE 60 P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFF LINE P2 Non-bus-tie 1.03 0.89 0.89 1.06 1.03 0.90 0.87 0.88 1.00 0.86|"roject: Cottonwood - Red Bluff
breaker - Scope under review
CASCADE 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 Non-bus-tie 0.96 0.89 0.88 1.06 1.03 0.89 0.89 0.92 0.92 08| roject: Cottonwood - Red Bluff
breaker - Scope under review
CASCADE 60 P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 Non-bus-tie 1.03 0.90 0.88 1.06 1.03 0.90 0.88 0.88 1.00 0.8 Project: Cottonwood - Red Bluff
breaker - Scope under review
CASCADE 60 P2-4:A3:8:_COTWDPGE 115KV - SECTION 2D & 1D P2 [Bus-tie breaker 1.04 1.02 1.02 1.01 1.02 1.02 1.01 1.01 1.01 0.80 Project Cottonwogd - Red Bluf
- Scope under review
P1-3:A3:42:_CASCADE 115/60KV TB 1 Project: Cascade - Benton
CASCADE 60 P1-2:A3:64:_CASCADE-BENTON-DESCHUTES 60KV [6310] P N-1/8-1 0.67 0.40 0.8 0.94 0.88 0-39 0-41 0-38 0.72 0-38) Scope under review
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2017-2018 ISO Reliability Assessment - Study Results

Study Area: PG&E North Valley ; ‘3
L 3 . .
=3 Calitornia ISO
Voltage Deviations \ :
Post Cont. Voltage pu
2022 SP 2027
Substation Contingency (All and Worst P6) Category Ca egory 2019 2022 2027 .2019. ?022 2019p | 2027 5P 2022 SP | Heavy |Retirement Project & Potential Mitigation Solutions
Description | Summer | Summer | Summer |Spring Light| Spring Off- Peak-Shift | Peak-Shift High CEC [Renewable| of QF
Peak Peak Peak Load Peak Forecast | & Min Gas | Generation
Gen S
CEDRCRK 60 Base Case PO Normal 1.05|  1.04 1.04 1.08 1.05 1.04 1.03 1.04 1.05 1,02|-0ad power factor correction and/or transformer tap
adjustment
CEDRCRK 60 P2-2:A3:63:_COTTONWD 60KV SECTION MA P2 Bus 089 o080 o078 1.08 1.04 0.80 0.78 0.83 0.88 0.77 | relect: Cottonwood - Red Buff
- Scope under review
P2-3:A3:70:_COTTONWD - MA 60KV & Non-bus-tie Project: Cottonwood - Red Bluff
CEDRCRK 60 o LEMANCOTTONWOOD LINE P2 S ker 1.04| 081 0.78 1.09 1.04 0.82 0.51 0.68 1.01 0.51| Soope under review
CEDRCRK 60 P2-3:A3:71;_COTTONWD - MA 60KV & COTTONWD-RED BLFF LINE P2 Non-bus-tie 1.04| 081 0.80 1.09 1.04 0.82 0.77 0.78 1.04 076/ relect: Cottonwood - Red Buff
breaker - Scope under review
CEDR CRK 60 P2-3:A3:72;_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 Non-bus-tie 0.89] 0.80 0.78 1.08 1.04 0.80 0.78 0.83 0.88 0.77|"roject Cottonwood - Red Bluff
breaker - Scope under review
CEDR CRK 60 P2-3:A3:73;_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 Non-bus-tie 1.04| 082 0.80 1.09 1.04 0.83 0.79 0.78 1.04 0.72|Project Cottonwood - Red Bluff
breaker - Scope under review
CEDRCRK 60 P2-4:A3:8: COTWDPGE 115KV - SECTION 2D & 1D P2 |Bus-tiebreaker|  1.05|  1.04 1.04 1.06 1.05 1.04 1.03 1.03 1.04 0.3g| " relect: Cottonwood - Red Buff
- Scope under review
P1-2:A3:64:_CASCADE-BENTON-DESCHUTES 60KV [6310] .
CEDR CRK 60 P1.2:A3:71; COLEMAN-COTTONWOOD 60KV [6430] P6 N-1/N-1 >0.9 >0.9 >0.9 1.13| >0.9 >0.9 >0.9 >0.9 >0.9 >0.9  [Load power factor correction
CHALLNGE 60 Base Case PO Normal 1.05 1.02 1.02 1.08 1.05 1.02 1.02 1.02 1.02 1.02|Load power factor correction
CHALLNGE 60 P1-3:A3:2:_TABLE MT 500/230KV TB 1 P1 N-1 1.05 1.02 1.02 1.10 1.05 1.01 1.01 1.01 1.02 1.01|Load power factor correction
CHALLNGE 60 P2-2:A3:26:_TBL MTX1 230KV SECTION NA P2 Bus 1.05 1.02 1.02 1.10 1.05 1.01 1.01 1.01 1.02 1.01[Load power factor correction
CHESTER 60 P2-3:A3:44:_PALERMO - 1D 115KV & PALERMO-WYANDOTTE LINE P2 N‘:::;t:'e 1.03| 097 0.87 1.04 1.03 0.97 0.96 0.96 1.02 0.87|Issue is in long term - Continue to monitor
CHICOJT 60 Base Case PO Normal 1.02 1.02 1.02 1.04 1.05 1.03 1.02 1.03 1.04 1.02|Glenn 230/60 kV Transformer Tap Adjustment
CLMN FSH 60 P2-2:A3:63:_COTTONWD 60KV SECTION MA P2 Bus 043 o042 o041 1.06 1.01 0.42 0.38 0.43 0.54 0.43|rolect: Cottonwood - Red Buff
- Scope under review
CLMN FSH 60 P2-3:A3:71;_COTTONWD - MA 60KV & COTTONWD-RED BLFF LINE P2 Non-bus-tie 1.03 0.47 0.46 1.08 1.02 0.46 0.41 0.41 0.98 0.44|Project Cottonwood - Red Bluff
breaker - Scope under review
CLMN FSH 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 Non-bus-tie 0.43 0.42 0.41 1.06 1.01 0.42 0.38 0.43 0.54 0.43|"roject Cottonwood - Red Bluff
breaker - Scope under review
CLMN FSH 60 P2-3:A3:73;_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 Non-bus-tie 1.03 0.48 0.45 1.08 1.03 0.48 0.43 0.40 0.98 0.37|"roject Cottonwood - Red Bluff
breaker - Scope under review
P1-3:A3:4:_COTWD_E2 230/60KV TB 2 Project: Cascade - Benton
CLMNFSH 60 P13:A3.5, COTWD £ 230/60KV T8 3 P6 N-1/N-1 >0.9 0.93 0.91| >0.9 >0.9 0.94 0.86 0.90] 0.9 0.90|" Soope undor roview
COLEMAN 60 P2-2:A3:63;_COTTONWD 60KV SECTION MA P2 Bus 043 o042 o041 1.06 1.01 0.42 0.38 0.43 0.55 0.43|rolect: Cottonwood - Red Buff
- Scope under review
P2-3:A3:70:_COTTONWD - MA 60KV & Non-bus-tie Project: Cottonwood - Red Bluff
COLEMAN 60 o LEMANCOTTONWOOD LINE P2 S ker 0.99| 0.7 0.43 1.08 1.02 0.47 0.08 0.25 0.94 0.19| Soope under review
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2017-2018 ISO Reliability Assessment - Study Results

Study Area: PG&E North Valley ‘
L "\. L ] L]
<3 Calitornia ISO
Voltage Deviations E‘\ ' alirornid
Post Cont. Voltage pu
2022 SP 2027
Substation Contingency (All and Worst P6) Category Category 2019 2022 2027 2019 2022 | s0409p | 2go7gp | 2022SP | Heavy |Retirement Project & Potential Mitigation Solutions
Description | Summer | Summer | Summer |Spring Light| Spring Off- Peak-Shift | Peak-Shift High CEC [Renewable| of QF
Peak Peak Peak Load Peak Forecast | & Min Gas | Generation
Gen S
COLEMAN 60 P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFF LINE P2 Non-bus-tie 1.03 0.47 0.46 1.08 1.03 0.47 0.41 0.41 0.98 0.44|Project Cottonwood - Red Bluff
breaker - Scope under review
COLEMAN 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 Non-bus-tie 0.43 0.42 0.41 1.06 1.01 0.42 0.38 0.43 0.55 0.43|Project Cottonwood - Red Bluff
breaker - Scope under review
COLEMAN 60 P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 Non-bus-tie 1.03 0.48 0.45 1.09 1.03 0.48 0.43 0.40 0.98 0.37|"roject Cottonwood - Red Bluff
breaker - Scope under review
P1-2:A3:73:_COTTONWD-RED BLFF 60KV [0] Project: Cottonwood - Red Bluff
COLEMAN €0 P1-2:A3:71:_COLEMAN-COTTONWOOD 60KV [6430] Pe N-1/N-1 >09 0.56 0.56) >0.5 >0.9 0.56 0.54 0.55) >09 0-57|_ Scope under review
CORNSWCH 60 Base Case PO Normal 1.05 1.05 1.04 1.04 1.05 1.05 1.05 1.05 1.05 1.04|Glenn 230/60 kV Transformer Tap Adjustment
COTTONWD 60  |P2-2:A3:63: COTTONWD 60KV SECTION MA P2 Bus 090 o077 075 1.06 1.03 0.78 0.75 0.81 0.85 0.75|" rolect: Cottonwood - Red Bluff
- Scope under review
COTTONWD 60 |12 3A3:70:_COTTONWD - MA 60KV & pp | Nonbusttie 101 078 075 1.06 102  079| o047]  067]  o096| 0.0 roiect Cottonwood - Red Bluf
COLEMAN-COTTONWOOD LINE breaker - Scope under review
COTTONWD 60  |P2-3:A3:71: COTTONWD - MA 60KV & COTTONWD-RED BLFF LINE P2 Non-bus-tie 1.02| 078 0.77 1.06 1.02 0.80 0.73 0.76 0.96 0.73|Project: Cottonwood - Red Bluff
breaker - Scope under review
COTTONWD 60  |P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 Non-bus-tie 0.90| 0.77 0.75 1.06 1.03 0.78 0.75 0.81 0.85 0.75|rolect: Cottonwood - Red Bluff
breaker - Scope under review
COTTONWD 60  |P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 Non-bus-tie 1.02| 079 0.76 1.06 1.02 0.80 0.74 0.75 0.96 070/ "roject: Cottonwood - Red Bluff
breaker - Scope under review
COTTONWD 60 | - 3A3:4: COTWD_E2 230/60KV T8 2 P6 NUND | 0.9 092| 09| >09 | >09 094 085 o089 098]  o0.gg| TOIECt Cottonwood -Red Bluf
P1-3:A3:5:_ COTWD_E 230/60KV TB 3 - Scope under review
COTWDPGE 115 Base Case PO Normal 1.05 1.03 1.03 1.06 1.05 1.04 1.04 1.04 1.02 1.03|Load power factor correction
CRCANAL 60 Base Case PO Normal 1.06 1.03 1.03 1.05 1.04 1.04 1.03 1.03 1.03 1.03|Load power factor correction
CRESTA 230 Base Case PO Normal 1.04 1.02 1.02 1.06 1.04 1.03 1.02 1.02 1.00 1.02|Load power factor correction
DE SABLA 60 Base Case PO Normal 1.04 1.02 1.03 1.05 1.05 1.03 1.02 1.02 1.03 1.03|Load power factor correction
DESCHUTS 60 P2-2:A3:63;_COTTONWD 60KV SECTION MA P2 Bus 087 077 0.75 1.06 1.03 0.77 0.76 0.80 0.84 0.75|rolect: Cottonwood - Red Buff
- Scope under review
P2-3:A3:70:_COTTONWD - MA 60KV & Non-bus-tie Project: Cottonwood - Red Bluff
DESCHUTS 60 COLEMAN-COTTONWOOD LINE P2 breaker 1.01 0.78 0.76 1.06 1.03 0.79 0.47 0.65 0.98 0.50 - Scope under review
DESCHUTS 60 P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFF LINE P2 Non-bus-tie 103 079 0.78 1.06 1.03 0.80 0.74 0.76 0.99 0.74|Project: Cottonwood - Red Bluff
breaker - Scope under review
DESCHUTS 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 Non-bus-tie 087 077 0.75 1.06 1.03 0.77 0.76 0.80 0.84 0,75 rolect: Cottonwood - Red Buff
breaker - Scope under review
DESCHUTS 60 P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 Non-bus-tie 103 079 0.77 1.06 1.03 0.80 0.76 0.75 0.99 070 "roject: Cottonwood - Red Bluff
breaker - Scope under review
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2017-2018 ISO Reliability Assessment - Study Results

Study Area: PG&E North Valley \
L ;’ L ] L]
<9 Calirornia ISO
Voltage Deviations ‘\ '
Post Cont. Voltage pu
2022 SP 2027
Substation Contingency (All and Worst P6) Category Ca egory 2019 2022 2027 .2019. ?022 2019p | 2027 5P ?022 SP | Heavy |Retirement Project & Potential Mitigation Solutions
Description | Summer | Summer | Summer |Spring Light| Spring Off- Peak-Shift | Peak-Shift High CEC [Renewable| of QF
Peak Peak Peak Load Peak Forecast | & Min Gas | Generation
Gen S
DESCHUTS 60 P2-4:A3:8:_COTWDPGE 115KV - SECTION 2D & 1D P2  |Bus-tie breaker 1.03 1.02 1.02 1.03 1.03 1.02 1.01 1.01 1.02 0.87[Sensitivity only
P1-3:A3:4: COTWD_E2 230/60KV TB 2 s
DESCHUTS 60 P1.3:A3:5: COTWD E 230/60KV T8 3 P6 N-1/N-1 >0.9 0.94 0.93 >0.9 >0.9 0.96 0.89 0.92 >0.9 0.93(Sensitivity only
P2-1:A3:94: COLEMAN-RED BLUFF 60KV [6440] Line Section s
DIRYVLLE 60 (COLEMAN-CLMN JCT) P2-1 w/o fault 1.02 0.91 0.90 1.04 1.03 0.92 0.89 0.90 0.96 0.90]Sensitivity only
DIRYVLLE 60 P2-2:A3:61:_COLEMAN 60KV SECTION 1D P2 Bus 1.02 0.91 0.90 1.04 1.03 0.92 0.89 0.90 0.96 0.90|Sensitivity only
DIRVVLLE 60 P2-2:A3:63:_COTTONWD 60KV SECTION MA P2 Bus 026 025 0.24 1.05 0.99 0.24 0.21 0.23 0.37 0,26/ relect: Cottonwood - Red Buff
- Scope under review
P2-3:A3:68: COLEMAN - 1D 60KV & Non-bus-tie s
DIRYVLLE 60 COLEMAN-COTTONWOOD LINE P2 breaker 1.02 0.91 0.90 1.04 1.03 0.92 0.89 0.91 0.96 0.90]Sensitivity only
DIRVLLE 60 P2-3:A3:70:_COTTONWD - MA 60KV & P> Non-bus-tie 0.93 0.28 0.25 1.07 1.00 027  >0.9 0.13 0.85 0.10 Project: Cottonwogd - Red Bluff
COLEMAN-COTTONWOOD LINE breaker - Scope under review
DIRYVLLE 60 P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFF LINE P2 Non-bus-tie 101l 0.29 0.29 1.09 1.02 0.29 0.24 0.26 0.92 0.27|Project: Cottonwood - Red Bluff
breaker - Scope under review
DIRYVLLE 60 P2-3:A3:72;_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 Non-bus-tie 026] 0.25 0.24 1.05 0.99 0.24 0.21 0.23 0.37 0.26|"roject: Cottonwood - Red Bluff
breaker - Scope under review
DIRYVLLE 60 P2-3:A3:73;_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 Non-bus-tie 1.01 0.30 0.28 1.09 1.02 0.30 0.23 0.25 0.92 0.24]"roject: Cottonwood - Red Bluft
breaker - Scope under review
P1-1:A3:75: COLUSGT1 18.00KV & COLUSGT2 18.00KV &
DIRYVLLE 60 COLUSST1 18.00KV GEN UNITS P3 G-1/N-1 >0.9 0.92| >0.9 >0.9 >0.9 0.92 0.90 0.91| >0.9 >0.9  [Sensitivity only
P1-2:A3:73: COTTONWD-RED BLFF 60KV [0]
P1-2:A3:73:_COTTONWD-RED BLFF 60KV [0] Project: Cottonwood - Red Bluff
DIRYVLLE 60 P1-2:A3:71;_COLEMAN-COTTONWOOD 60KV [6430] Pe N-1/N-1 >09 0.35 0.34/ >0 >0.9 0.34 0.33 0.33 >09 0-36|_ Scope under review
ELZTWN 60 P2-3:A3:44; PALERMO - 1D 115KV & PALERMO-WYANDOTTE LINE P2 Nc:;:;‘:(se':'e 1.03 0.96 0.87 1.05 1.03 0.96 0.95 0.95 1.01 0.87/Issue is in long term - Continue to monitor
FRNCHGLH 60 Base Case PO Normal 1.04 1.03 1.03 1.05 1.05 1.03 1.03 1.03 1.02 1.01|Load power factor correction
Non-bus-tie Project: Cottonwood - Red Bluff
FRNCHGLH 60 P2-3:A3:70:_COTTONWD - MA 60KV & COLEMAN-COTTONWOOD LINE P2 1.04 0.96 0.95 1.06 1.04 0.96 0.86 0.92 1.01 0.85 )
breaker - Scope under review
FRNCHGLH 60 P2-4:A3:8:_COTWDPGE 115KV - SECTION 2D & 1D P2 |Bus-tie breaker 1.07 1.06 1.06 0.98 1.06 1.03 1.02 0.99 1.06 0.83|Sensitivity only
P1-2:A3:34:_ HUMBOLDT-TRINITY 115KV [1820] s
FRNCHGLH 60 P1.2:A3:35: BRIDGEVILLE.COTTONWOOD 115KV [1110] P6 N-1/N-1 >0.9 >0.9 >0.9 0.95 0.97 >0.9 >0.9 >0.9 >0.9 0.89(Sensitivity only
P1-2:A3:37:_TRINITY-COTTONWOOD 115KV [4040] .
FRNCHGLH 60 P1.2:A3:65: KESWICK-CASCADE 60KV [7260] P6 N-1/N-1 >0.9 >0.9 >0.9 1.10( >0.9 >0.9 >0.9 >0.9 >0.9 >0.9  [Load power factor correction
P1-3:A3:42: CASCADE 115/60KV TB 1 Project: Cascade - Benton
FRNCHGLH 60 P1-2:A3:64: CASCADE-BENTON-DESCHUTES 60KV [6310] Pe N-1/N-1 0.83 0.67 0.77) >0.9 0.96 0.67 0.67 0.66 0.87 0.771. Scope under review
FRSTGLEN 115 Base Case PO Normal 1.06 1.04 1.04 1.06 1.07 1.05 1.04 1.04 1.04 1.04|Glenn 230/60 kV Transformer Tap Adjustment
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2017-2018 ISO Reliability Assessment - Study Results

Study Area: PG&E North Valley )
L ;\ L ] L]
=3 Calitornia 15O
Voltage Deviations K :
Post Cont. Voltage pu
2022 SP 2027
Substation Contingency (All and Worst P6) Category Ca egory 2019 2022 2027 .2019. ?022 2019p | 2027 5P ?022 SP | Heavy |Retirement Project & Potential Mitigation Solutions
Description | Summer | Summer | Summer |Spring Light| Spring Off- Peak-Shift | Peak-Shift High CEC [Renewable| of QF
Peak Peak Peak Load Peak Forecast | & Min Gas | Generation
Gen S
FRSTGLEN 115 P2-1:A3:27:_BRIDGEVILLE-COTTONWOOD 115KV [1110] P71 Line Section 1.06 1.04 1.05 1.07 1.12 1.04 1.0 1.03 1.08 1.05 Project: Cottonwopd - Red Bluff
(WILDWOOD-FRSTGLEN) w/o fault - Scope under review
FRSTGLEN 115 P2-1:A3:28: BRIDGEVILLE-COTTONWOOD 115KV [1110] P71 Line Section 1.08 1.05 1.05 1.08 1.13 1.05 1.0 1.04 1.10 1.06 Project: Cottonwopd - Red Bluff
(WILDWOOD-COTWDPGE) w/o fault - Scope under review
FRSTGLEN 115  |P2-2:A3:33: COTWDPGE 115KV SECTION 2D P2 Bus 1.08|  1.05 1.05 1.08 1.13 1.05 1.04 1.04 1.10 1.06|"roject: Cotionwood - Red Bluff
- Scope under review
P2-3:A3:35:_COTWDPGE - 2D 115KV & Non-bus-tie Project: Cottonwood - Red Bluff
FRSTGLEN 115 CASCADE. COTTONWOOD LINE P2 breaker 1.07 1.05 1.05 1.08 1.13 1.05 1.04 1.04 1.09 1.06| Scope under review
FRSTGLEN 115  |P2-4:A3:8: COTWDPGE 115KV - SECTION 2D & 1D P2 |Bus-tiebreaker|  1.13] 1.1 1.12 1.06 1.15 1.05 1.04 1.03 1.15 1,03|"roject: Cotionwood - Red Bluff
- Scope under review
GANSNER 60 P2-3:A3:44:_PALERMO - 1D 115KV & PALERMO-WYANDOTTE LINE P2 N‘:::;t:'e 1.04] 093 0.89 1.05 1.02 0.93 0.92 0.92 1.00 0.89|Issue is in long term - Continue to monitor
GERBER 60 P2-2:A3:63:_COTTONWD 60KV SECTION MA P2 Bus 0.17 0.17 0.17 1.04 0.97 0.17 0.14 0.15 0.28 0.18 Project COttonWOf)d - Red Bluff
- Scope under review
GERBER 60 P2-3:A3:70:_COTTONWD - MA 60KV & P> Non-bus-tie 0.87 0.20 0.17 1.06 0.98 0.19 0.00 0.08 0.79 0.06 Project: Cottonwogd - Red Bluff
COLEMAN-COTTONWOOD LINE breaker - Scope under review
GERBER 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 Non-bus-tie 017 017 0.17 1.04 0.97 0.17 0.14 0.15 0.28 0.18|Frelect: Cottonwood - Red Buff
breaker - Scope under review
P1-3:A3:4:_COTWD_E2 230/60KV TB 2 Project: Cascade - Benton
GERBER 60 P1-3:A3:5: COTWD._E 230/60KV TB 3 P6 N-1/N-1 >0.9 0.86 0.85| >0.9 >0.9 0.88 0.79 0.83 0.94 0.84| Scope under review
GIRVAN 60 P2-2:A3:62:_COTTONWD 60KV SECTION 1D P2 Bus 1.02 0.92 0.91 1.06 1.03 0.93 0.90 0.92 0.97 0.89(Sensitivity only
GIRVAN 60 P2-2:A3:63:_COTTONWD 60KV SECTION MA P2 Bus 091l o077 075 1.06 1.03 0.78 0.76 0.81 0.85 076/ relect: Cottonwood - Red Buff
- Scope under review
P2-3:A3:70:_COTTONWD - MA 60KV & Non-bus-tie Project: Cottonwood - Red Bluff
GIRVAN 60 COLEMAN-COTTONWOOD LINE P2 breaker 1.01 0.78 0.75 1.06 1.02 0.79 0.48 0.67 0.96 0.50( Scope under review
GIRVAN 60 P2-3:A3:71;_COTTONWD - MA 60KV & COTTONWD-RED BLFF LINE P2 Non-bus-tie 1.02 0.79 0.77 1.06 1.02 0.80 0.74 0.76 0.97 0.73|"roject Cottonwood - Red Bluff
breaker - Scope under review
GIRVAN 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 Non-bus-tie 0.91 0.77 0.75 1.06 1.03 0.78 0.76 0.81 0.85 0.76|"roject Cottonwood - Red Bluff
breaker - Scope under review
GIRVAN 60 P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 Non-bus-tie 1.02 0.79 0.77 1.06 1.02 0.80 0.75 0.75 0.97 070 "roject Cottonwood - Red Bluff
breaker - Scope under review
P1-3:A3:4:_COTWD_E2 230/60KV TB 2 Project: Cascade - Benton
GIRVAN 60 P1-3:A3:5. COTWD. E 230/60KV TB 3 P6 N-1/N-1 >0.9 0.92 0.90] >0.9 >0.9 0.94 0.86 0.89 >0.9 0.89| Scope under review
GLENN 60 Base Case PO Normal 1.05 1.05 1.04 1.04 1.05 1.05 1.05 1.05 1.05 1.04|Glenn 230/60 kV Transformer Tap Adjustment
GRIZZLY1 115 Base Case PO Normal 1.04 1.04 1.03 1.06 1.05 1.04 1.04 1.04 1.03 1.03|Load power factor correction

California ISO/MID/RT

August 15, 2016

Page 14 of 33



2017-2018 ISO Reliability Assessment - Study Results

Study Area: PG&E North Valley ‘
L "\. L ] L]
<9 Calirornia ISO
Voltage Deviations i\ ' alirornia
Post Cont. Voltage pu
2022 SP 2027
Substation Contingency (All and Worst P6) Category Ca egory 2019 2022 2027 .2019. ?022 2019p | 2027 5P ?022 SP | Heavy |Retirement Project & Potential Mitigation Solutions
Description | Summer | Summer | Summer |Spring Light| Spring Off- Peak-Shift | Peak-Shift High CEC [Renewable| of QF
Peak Peak Peak Load Peak Forecast | & Min Gas | Generation
Gen S
GRIZZLYL 115 P2-3:A3:44:_PALERMO - 1D 115KV & PALERMO-WYANDOTTE LINE P2 N(:;:;t:'e 1.02|  0.89 0.86 1.06 1.04 0.89 0.88 0.88 1.00 0.86 | Mitigation under review
P1-1:A3:66: GRIZZLYG 6.90KV GEN UNIT 1 .
GRIZZLY1 115 P1.3:A3:23. CARIBOU 230/230KV TB 11 P3 G-1/N-1 >0.9 >0.9 >0.9 1.12( >0.9 >0.9 >0.9 >0.9 >0.9 >0.9  [Load power factor correction
P1-3:A3:23:_CARIBOU 230/230KV TB 11 .
GRIzZzLY1 115 P1-3:A3:2: TABLE MT 500/230KV T8 1 P6 N-1/N-1 >0.9 >0.9 >0.9 1.14| >0.9 >0.9 >0.9 >0.9 >0.9 >0.9  [Load power factor correction
GROUSCRK 60  |P+2:A3:34: HUMBOLDT-TRINITY 115KV [1820] P N-1/N-1 509 | 09 | >09 0.90 0.94| >0.9 >0.9 0.95| 0.9 0.g5|"rolect Cascade - Benton
P1-2:A3:35;_BRIDGEVILLE-COTTONWOOD 115KV [1110] - Scope under review
HAMILTON 60  |Base Case PO Normal 1.03| 102 1.02 1.05 1.06 1.03 1.02 1.03 1.04 1.02|-02d power factor correction and/or transformer tap
adjustment
HAT CRK1 60 Base Case PO Normal 1.03|  1.04 1.04 1.07 1.05 1.04 1.04 1.04 1.04 1.0 |-02 power factor correction and/or transformer tap
adjustment
HAT CRK1 60 P1-1:A3:42: PIT1 U1 11.00KV GEN UNIT 2 P3 G-1/N-1 509 | >0.9 | >0.9 1.10| >0.9 >0.9 >0.9 >0.9 >0.9 >0.9  |-0ad powerfactor correction andfor transformer tap
P1-3:A3:60:_HAT CRK1 6.6/60KV TB 1 adjustment
HAT CRK1 60 P1-3:A3:11: PIT1230/11KVTB 1 PG N-1/N-1 509 | >0.9 | >0.9 1.10 1.11] >0.9 >0.9 >0.9 >0.9 >0.9  |-0ad powerfactor corection andfor transformer tap
P1-3:A3:60:_HAT CRK1 6.6/60KV TB 1 adjustment
HAT CRK2 60 Base Case PO Normal 1.02|  1.04 1.04 1.07 1.06 1.04 1.04 1.04 1.04 1.04|-02 power factor correction and/or transformer tap
adjustment
HAT CRK2 60 P1-1:A3:42: PIT1 U1 11.00KV GEN UNIT 2 P3 G-1/N-1 509 | >0.9 | >0.9 1.10| >0.9 >0.9 >0.9 >0.9 >0.9 >0.9  |-0ad powerfactor correction andfor transformer tap
P1-3:A3:60:_HAT CRK1 6.6/60KV TB 1 adjustment
HAT CRK2 60 P1-1:A3:67:_HAT CRK1 6.60KV GEN UNIT 1 P3 G-1/N-1 509 | >0.9 | >0.9 >0.9 1.11] >0.9 >0.9 >0.9 >0.9 >0.9  |-0ad powerfactor correction andfor transformer tap
P1-3:A3:11:_PIT 1 230/11KV TB 1 adjustment
HAT CRK2 60 P1-3:A3:11: PIT1230/11KV T8 1 PG N-1/N-1 509 | >0.9 | >0.9 >0.9 1.11] >0.9 >0.9 >0.9 >0.9 >0.9  |-0ad powerfactor correction andfor transformer tap
P1-3:A3:62:_HT CRKRG 60/60KV TB 1 adjustment
HAT CRK2 60 P1-3:A3:60: HAT CRK1 6.6/60KV TB 1 PG N-1/N-1 509 | >0.9 | >0.9 1.10| >0.9 >0.9 >0.9 >0.9 >0.9 >0.9  |-0ad powerfactor corection andfor transformer tap
P1-1:A3:42:_PIT 1 U1 11.00KV GEN UNIT 2 adjustment
HATLOSCK 60 Base Case PO Normal 1.05| 105  1.05 1.08 1.07 1.06 1.05 1.05 1.05 1.05|-02d power factor correction and/or transformer tap
adjustment
HEADGATE 60 Base Case PO Normal 1.03 1.03 1.03 1.04 1.05 1.04 1.03 1.04 1.04 1.03|Glenn 230/60 kV Transformer Tap Adjustment
HMLTN BR 60 P2-3:A3:44:_PALERMO - 1D 115KV & PALERMO-WYANDOTTE LINE P2 N(:;:;t:'e 1.02| 096 0.90 1.04 1.02 0.96 0.95 0.95 1.01 0.90|Issue is in long term - Continue to monitor
HONCUT 115 Base Case PO Normal 1.06 1.03 1.03 1.10 1.05 1.03 1.03 1.03 1.03 1.03|Load power factor correction
HONCUT 115 P1-2:A3:27:_TABLE MTN-PALERMO 230KV [5690] P1 N-1 1.05 1.02 1.02 1.10 1.03 1.01 1.02 1.02 1.01 1.01|Load power factor correction
HONCUT 115 P1-2:A3:29:_IDLE LINE - NO DATA 230KV [9999] P1 N-1 1.06|  1.02 1.02 1.13 1.03 1.03 1.02 1.02 1.01 1.02 [Load power factor correction
HONCUT 115 P1-3:A3:2:_TABLE MT 500/230KV TB 1 P1 N-1 1.06 1.03 1.02 1.13 1.05 1.02 1.02 1.02 1.02 1.02|Load power factor correction
HONCUT 115 P1-3:A3:35:_PALERMO 230/115KV TB 2 P1 N-1 1.05 1.02 1.02 1.10 1.03 1.01 1.02 1.02 1.02 1.02[Load power factor correction
HONCUT 115 P1-4:A3:3:_TB MT 1T SVD=V P1 N-1 1.06 1.03 1.03 1.12 1.05 1.03 1.03 1.03 1.03 1.03|Load power factor correction
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2017-2018 ISO Reliability Assessment - Study Results

Study Area: PG&E North Valley \
L ;’ L] L[]
=5 Calitornia 150
Voltage Deviations ‘\ :
Post Cont. Voltage pu
2022 SP 2027
. . tego i . e .
Substation Contingency (All and Worst P6) Category Ca gory 2019 2022 2027 .2019. ?022 2019p | 2027 5P ?022 SP | Heavy |Retirement Project & Potential Mitigation Solutions
Description | Summer | Summer | Summer |Spring Light| Spring Off- Peak-Shift | Peak-Shift High CEC [Renewable| of QF
Peak Peak Peak Load Peak Forecast | & Min Gas | Generation
Gen s
P2-1:A3:20:_TABLE MTN-PALERMO 230KV [5690] Line Section .
- P2-1 . . . . . . . . . .
HONCUT 115 (TBL MT D-PALERMO) w/o fault 1.06 1.03 1.03 1.10 1.04 1.03 1.03 1.03 1.03 1.03|Load power factor correction
HONCUT 115 P2-1:A3:42:_PALERMO-BOGUE 115KV [3200] P2-1 ine Section 1.06 1.04 1.04 1.10 1.04 1.03 1.04 1.04 1.03 1.04|Load power factor correction
(PALERMO-HONC JT3) w/o fault
HONCUT 115 P2-2:A3:25:_TBL MT D 230KV SECTION 2D P2 Bus 1.06]  1.03 1.03 1.11 1.05 1.03 1.03 1.03 1.03 1.03|Load power factor correction
HONCUT 115 P2-2:A3:26:_TBL MTX1 230KV SECTION NA P2 Bus 1.06 1.03 1.02 1.13 1.05 1.02 1.02 1.02 1.02 1.02Load power factor correction
HONCUT 115 P2-2:A3:38:_PALERMO 115KV SECTION 1D P2 Bus 1.06]  1.04 1.04 1.10 1.04 1.03 1.04 1.04 1.03 1.04Load power factor correction
HONCUT 115 P2-3:A3:104:_PALERMO 230KV - RING R2 & R1 P2 Ncl’or:;fe':'e 1.05|  1.02 1.01 1.10 1.03 1.01 1.02 1.02 1.01 1.01|Load power factor correction
HONCUT 115 P2-3:A3:105:_PALERMO 230KV - RING R2 & R3 P2 N(:;:;t:'e 1.05 1.02 1.01 1.10 1.03 1.01 1.02 1.02 1.01 1.01|Load power factor correction
HONCUT 115 P2-3:A3:106:_PALERMO 230KV - RING R1 & R3 P2 Ncl’or:;fe':'e 1.05|  1.02 1.02 1.10 1.03 1.01 1.02 1.02 1.02 1.02 |Load power factor correction
HONCUT 115 P2-3:A3:27:_TBL MT D - 2D 230KV & TABLE MTN-PALERMO LINE P2 N(:;:;t:'e 1.05 1.02 1.02 1.12 1.03 1.01 1.02 1.02 1.02 1.02|Load power factor correction
HONCUT 115 P2-3:A3:28:_TBL MT D - 2D 230KV & IDLE LINE - NO DATA LINE P2 Ncl’or:;fe':'e 1.06|  1.03 1.03 1.11 1.04 1.03 1.03 1.03 1.03 1.03|Load power factor correction
HONCUT 115 P2-3:A3:29:_TBL MT E - 1E 230KV & IDLE LINE - NO DATA LINE P2 N(:;:;t:'e 1.06|  1.02 1.02 1.13 1.05 1.02 1.02 1.02 1.02 1.02|Load power factor correction
HONCUT 115 P2-3:A3:39:_PALERMO - 1D 115KV & WOODLEAF-PALERMO LINE P2 Ncl’or:;fe':'e 1.06|  1.04 1.04 1.10 1.04 1.03 1.04 1.04 1.03 1.04Load power factor correction
HONCUT 115 P2-3:A3:40:_PALERMO - 1D 115KV & PALERMO-PEASE LINE P2 N(:;:;t:'e 1.06|  1.04 1.04 1.10 1.04 1.03 1.04 1.04 1.03 1.04|Load power factor correction
HONCUT 115 P2-3:A3:42;_PALERMO - 1D 115KV & CARIBOU-PALERMO LINE P2 Ncl’or:;fe':'e 1.06 1.04 1.04 1.10 1.04 1.03 1.04 1.04 1.03 1.04|Load power factor correction
HONCUT 115 P2-3:A3:43:_PALERMO - 1D 115KV & PALERMO-NICOLAUS LINE P2 N(:;:;t:'e 1.06|  1.04 1.04 1.10 1.04 1.03 1.04 1.04 1.03 1.04|Load power factor correction
HONCUT 115 P2-3:A3:44; PALERMO - 1D 115KV & PALERMO-WYANDOTTE LINE P2 Ncl’or:;fe':'e 1.06 1.04 1.04 1.10 1.04 1.03 1.04 1.04 1.03 1.04|Load power factor correction
P2-4:A3:5:_TBL MT D 230KV - SECTION 1D & 2D P2 Bus-tie breaker|Nconv  [Nconv  |Nconv >0.9 |Nconv Nconv Nconv Nconv Nconv Nconv Existing Caribou RAS should drop Caribou generator
P1-3:A3:23:_CARIBOU 230/230KV TB 11 .
HONCUT 115 P1-3:A3:2: TABLE MT 500/230KV T8 1 P6 N-1/N-1 >0.9 >0.9 >0.9 1.13| >0.9 >0.9 >0.9 >0.9 >0.9 >0.9  [Load power factor correction
HONCUT 115 P7_1:A3:18—Téble Mountain(D)-Rio O.so 230 kv Line and P7 DCTL 1.06 1.03 1.03 1.11 1.04 1.03 1.03 1.03 1.02 1.03|Load power factor correction
Table Mountain(D)-Palermo 230 kV Line
HOWELLS 60 P2-3:A3:44:_PALERMO - 1D 115KV & PALERMO-WYANDOTTE LINE P2 N(:;:;t:'e 1.03| 093 0.89 1.04 1.02 0.93 0.93 0.93 1.00 0.89|Issue is in long term - Continue to monitor
i or transformer ta
HT CRKRG 60 Base Case PO Normal 105 105 105 1.08 1.06 1.06 1.05 1.05 1.05 1.05|-03¢ power factor correction and/ P
adjustment
P1-2:A3:34:_HUMBOLDT-TRINITY 115KV [1820] Project: Cascade - Benton
P6 N-1/N-1 . . . 5 .94 >0.9 >0.9 0.95 >0.9 b .
HYAMPOM 60 P1-2:A3:35:_BRIDGEVILLE-COTTONWOOD 115KV [1110] / 709 709 709 090 0 0551 Scope under review
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2017-2018 ISO Reliability Assessment - Study Results

Study Area: PG&E North Valley \
L ;’ L ] L]
<3 Calitornia ISO
Voltage Deviations ‘\ :
Post Cont. Voltage pu
2022 SP 2027
Substation Contingency (All and Worst P6) Category Ca egory 2019 2022 2027 .2019. ?022 2019p | 2027 5P ?022 SP | Heavy |Retirement Project & Potential Mitigation Solutions
Description | Summer | Summer | Summer |Spring Light| Spring Off- Peak-Shift | Peak-Shift High CEC [Renewable| of QF
Peak Peak Peak Load Peak Forecast | & Min Gas | Generation
Gen S
INSKIP 60 P2-2:A3:63:_COTTONWD 60KV SECTION MA P2 Bus 052 o051 o050 1.06 1.02 0.50 0.47 0.52 0.62 0.51|rolect: Cottonwood - Red Buff
- Scope under review
P2-3:A3:70:_COTTONWD - MA 60KV & Non-bus-tie Project: Cottonwood - Red Bluff
INSKIP 60 COLEM AN COTTONWOOD LINE P2 r 0.99 0.55 0.51 1.08 1.03 0.55 0.11 0.34 0.96 0.22|' Scope under review
INSKIP 60 P2-3:A3:71;_COTTONWD - MA 60KV & COTTONWD-RED BLFF LINE P2 Non-bus-tie 1.03 0.54 0.54 1.09 1.03 0.54 0.49 0.50 1.00 0.52|Project: Cottonwood - Red Bluff
breaker - Scope under review
INSKIP 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 Non-bus-tie 052 051 0.50 1.06 1.02 0.50 0.47 0.52 0.62 0.51|reject: Cottonwood - Red Bluff
breaker - Scope under review
INSKIP 60 P2-3:A3:73;_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 Non-bus-tie 1.03 0.55 0.53 1.09 1.03 0.56 0.51 0.49 1.00 0.46| " relect: Cottonwood - Red Buff
breaker - Scope under review
P1-2:A3:73:_COTTONWD-RED BLFF 60KV [0] Project: Cottonwood - Red Bluff
INSKIP 60 P1-2:A3:71:_COLEMAN-COTTONWOOD 60KV [6430] Pe N-1/N-1 >09 0.64 0.64) >0.5 >0.9 0.64 0.63 0.63) >09 0-65|_ Scope under review
JACINTO 60 Base Case PO Normal 1.01 1.00 1.00 1.05 1.06 1.01 1.00 1.01 1.02 1.00|Glenn 230/60 kV Transformer Tap Adjustment
JESSUP 115 Base Case PO Normal 1.05 1.03 1.03 1.06 1.05 1.04 1.03 1.03 1.02 1.02|Load power factor correction
JESSUP 115 P2-4:A3:8: COTWDPGE 115KV - SECTION 2D & 1D P2 |Bus-tiebreaker|  1.04|  1.02 1.02 1.04 1.03 1.02 1.01 1.01 1.02 0.77|Frelect: Cottonwood - Red Buff
- Scope under review
KESWICK 60 Base Case PO Normal 1.04 1.02 1.02 1.05 1.04 1.02 1.02 1.02 1.02 1.01|Load power factor correction
KESWICK 60 P2-2:A3:63:_COTTONWD 60KV SECTION MA P2 Bus 098] 091 0.90 1.06 1.04 0.91 0.91 0.94 0.94 0.90]"roject: Cottonwood - Red Bluff
- Scope under review
KESWICK 60 P2-3:A3:70:_COTTONWD - MA 60KV & P> Non-bus-tie 1.02 0.91 0.90 1.06 1.04 0.92 0.77 0.86 1.00 0.77 Project: Cottonwogd - Red Bluff
COLEMAN-COTTONWOOD LINE breaker - Scope under review
KESWICK 60 P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFF LINE P2 Non-bus-tie 1.03 0.91 0.91 1.06 1.04 0.92 0.89 0.90 1.00 038/ rolect: Cottonwood - Red Bluff
breaker - Scope under review
KESWICK 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 Non-bus-tie 098] 091 0.90 1.06 1.04 0.91 0.91 0.94 0.94 0.90]"roject: Cottonwood - Red Buff
breaker - Scope under review
KESWICK 60 P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 Non-bus-tie 1.03 0.92 0.91 1.06 1.04 0.92 0.90 0.90 1.00 086/ rolect: Cottonwood - Red Bluff
breaker - Scope under review
KESWICK 60 P2-4:A3:8: COTWDPGE 115KV - SECTION 2D & 1D P2 |Bus-tiebreaker|  1.05|  1.03 1.03 0.99 1.03 1.02 1.01 1.00 1.03 0.79|Frolect: Cottonwood - Red Buff
- Scope under review
P1-3:A3:42:_CASCADE 115/60KV TB 1 Project: Cascade - Benton
KESWICK 60 P1-2:A3:64:_CASCADE-BENTON-DESCHUTES 60KV [6310] Pe N-1/N-1 0.73 0.49 0.64 0.96 0.91 0.49 0.0 0.48 0.78 0-65|_ Scope under review
KILARC 60 Base Case PO Normal 1.05|  1.04 1.04 1.08 1.05 1.04 1.04 1.04 1.05 1,02|Project: Cascade - Benton
- Scope under review
KILARC 60 P2-2:A3:63;_COTTONWD 60KV SECTION MA P2 Bus 0.90] 0.80 0.78 1.09 1.05 0.81 0.78 0.83 0.88 0.77|Frelect: Cottonwood - Red Bluff
- Scope under review
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2017-2018 ISO Reliability Assessment - Study Results

Study Area: PG&E North Valley \
L ;’ L ] L]
=3 Calitornia 15O
Voltage Deviations ‘\ :
Post Cont. Voltage pu
2022 SP 2027
Substation Contingency (All and Worst P6) Category Ca egory 2019 2022 2027 .2019. ?022 2019p | 2027 5P ?022 SP | Heavy |Retirement Project & Potential Mitigation Solutions
Description | Summer | Summer | Summer |Spring Light| Spring Off- Peak-Shift | Peak-Shift High CEC [Renewable| of QF
Peak Peak Peak Load Peak Forecast | & Min Gas | Generation
Gen S
P2-3:A3:70:_COTTONWD - MA 60KV & Non-bus-tie Project: Cottonwood - Red Bluff
KILARC 60 COLEMAN-COTTONWOOD LINE P2 breaker 1.04 0.81 0.79 1.09 1.04 0.82 0.51 0.69 1.01 0.52 - Scope under review
KILARC 60 P2-3:A3:71;_COTTONWD - MA 60KV & COTTONWD-RED BLFF LINE P2 Non-bus-tie 1.05 0.82 0.81 1.09 1.05 0.83 0.77 0.79 1.04 0.76|"roject Cottonwood - Red Bluff
breaker - Scope under review
KILARC 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 Non-bus-tie 090 0.80 0.78 1.09 1.05 0.81 0.78 0.83 0.88 0.77|"roject Cottonwood - Red Bluff
breaker - Scope under review
KILARC 60 P2-3:A3:73;_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 Non-bus-tie 1.05 0.82 0.80 1.09 1.05 0.83 0.79 0.78 1.04 0.72|Project Cottonwood - Red Bluff
breaker - Scope under review
KILARC 60 P2-4:A3:8: COTWDPGE 115KV - SECTION 2D & 1D P2 |Busticbreaker|  1.06|  1.04 1.04 1.06 1.05 1.04 1.04 1.04 1.05 0.89|Frelect: Cottonwood - Red Buff
- Scope under review
P1-2:A3:64: CASCADE-BENTON-DESCHUTES 60KV [6310] .
KILARC 60 P1.2:A3:71; COLEMAN-COTTONWOOD 60KV [6430] P6 N-1/N-1 >0.9 >0.9 >0.9 1.13| >0.9 >0.9 >0.9 >0.9 >0.9 >0.9  [Load power factor correction
KLLY RDE 60 Base Case PO Normal 1.04 1.02 1.03 1.07 1.04 1.03 1.02 1.02 1.02 1.02|Load power factor correction
KLLY RDE 60 P1-2:A3:29:_IDLE LINE - NO DATA 230KV [9999] P1 N-1 1.04 1.01 1.01 1.11 1.03 1.02 1.01 1.01 1.01 1.00 |Load power factor correction
KLLY RDE 60 P1-3:A3:2:_TABLE MT 500/230KV TB 1 P1 N-1 1.04 1.01 1.01 1.11 1.04 1.01 1.00 1.01 1.02 1.00(Load power factor correction
KLLY RDE 60 P2-2:A3:26: TBL MTX1 230KV SECTION NA P2 Bus 1.04 1.01 1.01 1.11 1.04 1.01 1.00 1.01 1.02 1.00 |Load power factor correction
KLLY RDE 60 P2-3:A3:105:_PALERMO 230KV - RING R2 & R3 P2 Ncl’or:;fe':'e >0.9 >0.9 >0.9 1.12 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9|Load power factor correction
KLLY RDE 60 P2-3:A3:29:_TBL MT E - 1E 230KV & IDLE LINE - NO DATA LINE P2 N(:;:;t:'e 1.04] 1.01 1.01 1.11 1.04 1.01 1.00 1.00 1.02 1.00|Load power factor correction
P1-1:A3:62:_OROVLLE 9.11KV GEN UNIT 1 .
KLLY RDE 60 P1.2:A3:29: IDLE LINE - NO DATA 230KV [9999)] P3 G-1/N-1 >0.9 >0.9 >0.9 1.11 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9  [Load power factor correction
P1-3:A3:35: PALERMO 230/115KV TB 2 .
KLLY RDE 60 P1.2:A3:27: TABLE MTN-PALERMO 230KV [5690] P6 N-1/N-1 >0.9 >0.9 >0.9 1.12| >0.9 >0.9 >0.9 >0.9 >0.9 >0.9  [Load power factor correction
LPFBSP 60 P2-2:A3:63;_COTTONWD 60KV SECTION MA P2 Bus 019 0.8 0.18 1.04 0.97 0.18 0.15 0.17 0.29 0.20|Frolect: Cottonwood - Red Buff
- Scope under review
LPFBSP 60 P2-3:A3:70:_COTTONWD - MA 60KV & P> Non-bus-tie 0.88 0.21 0.19 1.06 0.98 0.21 0.00 0.09 0.80 0.07 Project: Cottonwogd - Red Bluff
COLEMAN-COTTONWOOD LINE breaker - Scope under review
LPFBSP 60 P2-3:A3:72;_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 Non-bus-tie 0.19| 0.8 0.18 1.04 0.97 0.18 0.15 0.17 0.29 0.20/"roject: Cottonwood - Red Bluff
breaker - Scope under review
P1-3:A3:4:_COTWD_E2 230/60KV TB 2 Project: Cascade - Benton
LPFBSP 60 P1-3:A3:5. COTWD. E 230/60KV TB 3 P6 N-1/N-1 >0.9 0.88 0.86 >0.9 >0.9 0.90 0.81 0.85 0.95 0.85 - Scope under review
LSNA PCC 60 Base Case PO Normal 1.03 1.01 1.01 1.07 1.03 1.02 1.01 1.01 1.01 1.01|Load power factor correction
LSNAPCC 60 P1-2:A3:29:_IDLE LINE - NO DATA 230KV [9999] P1 N-1 1.03 1.00 0.99 1.10 1.02 1.01 1.00 1.00 1.00 0.99|Load power factor correction
LSNAPCC 60 P1-3:A3:2:_TABLE MT 500/230KV TB 1 P1 N-1 1.04 1.00 1.00 1.10 1.03 1.00 0.99 1.00 1.01 0.99[Load power factor correction
LSNAPCC 60 P2-2:A3:26:_TBL MTX1 230KV SECTION NA P2 Bus 1.04 1.00 1.00 1.10 1.03 1.00 0.99 1.00 1.01 0.99|Load power factor correction
LSNAPCC 60 P2-3:A3:105: PALERMO 230KV - RING R2 & R3 P2 Ncl’or:;fe':'e >0.9 >0.9 >0.9 1.12 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9|Load power factor correction
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2017-2018 ISO Reliability Assessment - Study Results

Study Area: PG&E North Valley ‘
L. "\_ ] L]
<9 Calirornia 1SO
Voltage Deviations i\ alirornia
Post Cont. Voltage pu
2022 SP 2027
Substation Contingency (All and Worst P6) Category Category 2019 2022 2027 2019 2022 | s0409p | 2go7gp | 2022SP | Heavy |Retirement Project & Potential Mitigation Solutions
Description | Summer | Summer | Summer |Spring Light| Spring Off- Peak-Shift | Peak-Shift High CEC [Renewable| of QF
Peak Peak Peak Load Peak Forecast | & Min Gas | Generation
Gen S
LSNA PCC 60 P2-3:A3:29:_TBL MT E - 1E 230KV & IDLE LINE - NO DATA LINE P2 N(:;:;t:'e 1.03 1.00 1.00 1.10 1.03 1.00 0.99 0.99 1.00 0.99|Load power factor correction
P1-1:A3:62:_OROVLLE 9.11KV GEN UNIT 1 .
LSNA PCC 60 P1.2:A3:29: IDLE LINE - NO DATA 230KV [9999)] P3 G-1/N-1 >0.9 >0.9 >0.9 1.11( >0.9 >0.9 >0.9 >0.9 >0.9 >0.9  [Load power factor correction
P1-3:A3:35: PALERMO 230/115KV TB 2 .
LSNA PCC 60 P1.2:A3:27: TABLE MTN-PALERMO 230KV [5690] P6 N-1/N-1 >0.9 >0.9 >0.9 1.12| >0.9 >0.9 >0.9 >0.9 >0.9 >0.9  [Load power factor correction
MTN GATE 60 P2-2:A3:63:_COTTONWD 60KV SECTION MA P2 Bus 0.94 0.86 0.85 1.05 1.02 0.87 0.87 0.90 0.90 0.86| " rolect: Cottonwood - Red Buff
- Scope under review
P2-3:A3:70:_COTTONWD - MA 60KV & Non-bus-tie Project: Cottonwood - Red Bluff
MTN GATE 60 COLEMAN-COTTONWOOD LINE P2 breaker 1.00 0.87 0.86 1.05 1.02 0.88 0.70 0.80 0.98 0.70 - Scope under review
MTN GATE 60 P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFF LINE P2 Non-bus-tie 1.01 0.87 0.87 1.05 1.02 0.88 0.85 0.86 0.98 0.g3|"roject: Cottonwood - Red Bluff
breaker - Scope under review
MTN GATE 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 Non-bus-tie 0.94| 0.86 0.85 1.05 1.02 0.87 0.87 0.90 0.90 0.86|"roject: Cottonwood - Red Bluff
breaker - Scope under review
MTN GATE 60 P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 Non-bus-tie 1.01 0.88 0.86 1.05 1.02 0.88 0.86 0.85 0.98 0.82|"rolect: Cottonwood - Red Bluff
breaker - Scope under review
MTN GATE 60 P2-4:A3:8:_COTWDPGE 115KV - SECTION 2D & 1D P2 |Bustiebreaker|  1.02|  1.00 1.00 1.00 1.01 1.00 1.00 0.99 1.00 0.77|Frelect: Cottonwood - Red Buff
- Scope under review
P1-3:A3:42:_CASCADE 115/60KV TB 1 Project: Cascade - Benton
MTN GATE 60 P1-2:A3:64: CASCADE-BENTON-DESCHUTES 60KV [6310] Pe N-1/N-1 0.64 0.36 0.54 0.93 0.86 0.35 0.37 0.34 0.70 0-55|_ Scope under review
NEO REDT 60 Base Case PO Normal 1.06] 1.03 1.03 1.05 1.04 1.05 1.03 1.03 1.04 1,03|Folect Cascade - Benton
- Scope under review
OREGNTRL 115 Base Case PO Normal 1.04 1.02 1.02 1.06 1.04 1.03 1.02 1.03 1.02 1.02|Load power factor correction
P2-3:A3:70:_COTTONWD - MA 60KV & Non-bus-tie Project: Cottonwood - Red Bluff
OREGNTRL 115 COLEMAN-COTTONWOOD LINE P2 breaker 1.02 0.95 0.94 1.07 1.04 0.96 0.86 0.92 1.01 0.85 - Scope under review
OREGNTRL 115  |P2-4:A3:3: COTWDPGE 115KV - SECTION 2D & 1D P2 |Bus-tiebreaker|  1.04|  1.02 1.02 1.04 1.03 1.02 1.01 1.01 1.02 0.79|Frelect: Cottonwood - Red Buff
- Scope under review
OREGNTRL 60 Base Case PO Normal 1.04 1.02 1.02 1.05 1.04 1.02 1.02 1.02 1.02 1.01|Load power factor correction
OREGNTRL 60 P2-2:A3:63;_COTTONWD 60KV SECTION MA P2 Bus 094 0.85 0.83 1.06 1.03 0.85 0.85 0.88 0.90 0.84|Frolect: Cottonwood - Red Bluff
- Scope under review
P2-3:A3:70:_COTTONWD - MA 60KV & Non-bus-tie Project: Cottonwood - Red Bluff
OREGNTRL 60 COLEMAN-COTTONWOOD LINE P2 breaker 1.03 0.86 0.84 1.06 1.03 0.86 0.63 0.77 0.99 0.64 - Scope under review
OREGNTRL 60 P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFF LINE P2 Non-bus-tie 1.03 0.86 0.85 1.06 1.03 0.87 0.83 0.84 1.00 0.82|"roject: Cottonwood - Red Bluff
breaker - Scope under review
OREGNTRL 60 P2-3:A3:72;_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 Non-bus-tie 094 0.85 0.83 1.06 1.03 0.85 0.85 0.88 0.90 0.8 Project: Cottonwood - Red Bluff
breaker - Scope under review
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2017-2018 ISO Reliability Assessment - Study Results

Study Area: PG&E North Valley 3
L 3 L] L[]
=5 Calitornia 150
Voltage Deviations ‘ :
Post Cont. Voltage pu
2022 SP 2027
Substation Contingency (All and Worst P6) Category Ca egory 2019 2022 2027 .2019. ?022 2019p | 2027 5P 2022 SP | Heavy |Retirement Project & Potential Mitigation Solutions
Description | Summer | Summer | Summer |Spring Light| Spring Off- Peak-Shift | Peak-Shift High CEC |Renewable| of QF
Peak Peak Peak Load Peak Forecast | & Min Gas | Generation
Gen s
OREGNTRL 60 P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 Non-bus-tie 1.03 0.86 0.85 1.06 1.03 0.87 0.84 0.83 1.00 079/ roject: Cottonwood - Red Bluff
breaker - Scope under review
OREGNTRL 60 P2-4:A3:8:_COTWDPGE 115KV - SECTION 2D & 1D P2 |Bus-tiebreaker|  1.04|  1.02 1.02 1.02 1.03 1.02 1.02 1.01 1.02 0.g3|"roject Cottonwood - Red Bluff
- Scope under review

ORLAND B 60 Base Case PO Normal 1.04 1.03 1.03 1.04 1.05 1.04 1.03 1.04 1.04 1.03|Glenn 230/60 kV Transformer Tap Adjustment
OROENEGY 60 Base Case PO Normal 1.03 1.01 1.02 1.07 1.03 1.02 1.01 1.01 1.01 1.01|Load power factor correction
OROENEGY 60 P1-2:A3:29:_IDLE LINE - NO DATA 230KV [9999] P1 N-1 1.03 1.00 1.00 1.10 1.02 1.01 1.00 1.00 1.00 0.99|Load power factor correction
OROENEGY 60 P1-3:A3:2:_TABLE MT 500/230KV TB 1 P1 N-1 1.04 1.00 1.00 1.10 1.03 1.00 0.99 1.00 1.01 0.99[Load power factor correction
OROENEGY 60 P2-2:A3:26:_TBL MTX1 230KV SECTION NA P2 Bus 1.04 1.00 1.00 1.10 1.03 1.00 0.99 1.00 1.01 0.99|Load power factor correction
OROENEGY 60 P2-3:A3:105:_PALERMO 230KV - RING R2 & R3 P2 Ncl’or;:;fe':'e >0.9 >0.9 >0.9 1.12 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9|Load power factor correction
OROENEGY 60 P2-3:A3:29:_TBL MT E - 1E 230KV & IDLE LINE - NO DATA LINE P2 N‘:::;t:'e 1.04|  1.00 1.00 1.10 1.03 1.00 0.99 0.99 1.01 0.99|Load power factor correction

P1-3:A3:35:_PALERMO 230/115KV TB 2 .
OROENEGY 60 P1.2:A3:27: TABLE MTN-PALERMO 230KV [5690] P6 N-1/N-1 >0.9 >0.9 >0.9 1.12( >0.9 >0.9 >0.9 >0.9 >0.9 >0.9  [Load power factor correction
OROVILLE 60 Base Case PO Normal 1.03 1.01 1.01 1.07 1.03 1.02 1.01 1.01 1.01 1.00(Load power factor correction
OROVILLE 60 P1-2:A3:29:_IDLE LINE - NO DATA 230KV [9999] P1 N-1 1.03 1.00 0.99 1.10 1.02 1.01 1.00 1.00 1.00 0.98]|Load power factor correction
OROVILLE 60 P1-3:A3:2:_TABLE MT 500/230KV TB 1 P1 N-1 1.04 1.00 1.00 1.10 1.03 1.00 0.99 0.99 1.01 0.99 [Load power factor correction
OROVILLE 60 P2-2:A3:26:_TBL MTX1 230KV SECTION NA P2 Bus 1.04 1.00 1.00 1.10 1.03 1.00 0.99 0.99 1.01 0.99]|Load power factor correction
OROVILLE 60 P2-3:A3:105:_PALERMO 230KV - RING R2 & R3 P2 N‘:;:::;’:'e >0.9 >0.9 >0.9 1.12 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 |Load power factor correction
OROVILLE 60 P2-3:A3:29:_TBL MT E - 1E 230KV & IDLE LINE - NO DATA LINE P2 Ncl’or;:;fe':'e 1.03]  1.00 1.00 1.10 1.03 1.00 0.99 0.99 1.00 0.98|Load power factor correction

P1-2:A3:27:_TABLE MTN-PALERMO 230KV [5690] .
OROVILLE 60 P1-3:A3:23: CARIBOU 230/230KV T8 11 P6 N-1/N-1 >0.9 >0.9 >0.9 >0.9 >0.9 0.91] >0.9 >0.9 0.92 0.90(Sensitivity only

P1-2:A3:27:_TABLE MTN-PALERMO 230KV [5690] L .
OROVILLE 60 P1.3:A3:35. PALERMO 230/115KV TB 2 P6 N-1/N-1 >0.9 >0.9 >0.9 1.12( >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 [Load power factor correction

i former t
owD 115 Base Case PO Normal 1.05| 1.03 1.03 1.09 1.05 1.04 1.03 1.03 1.03 1,03|-0ad power factor correction and/or transformer tap
adjustment

owID 115 P1-2:A3:27:_TABLE MTN-PALERMO 230KV [5690] P1 N-1 1.04 1.02 1.02 1.11 1.03 1.02 1.02 1.02 1.02 1.02 |Load power factor correction
OWID 115 P1-2:A3:29:_IDLE LINE - NO DATA 230KV [9999] P1 N-1 1.05 1.03 1.02 1.13 1.04 1.03 1.03 1.03 1.02 1.02[Load power factor correction
OWID 115 P1-3:A3:2:_TABLE MT 500/230KV TB 1 P1 N-1 1.05 1.03 1.03 1.13 1.05 1.03 1.02 1.03 1.03 1.03|Load power factor correction
OWID 115 P1-3:A3:35:_PALERMO 230/115KV TB 2 P1 N-1 1.04 1.02 1.02 1.10 1.03 1.02 1.02 1.02 1.02 1.02Load power factor correction
OWID 115 P1-4:A3:3:_TB MT 1T SVD=V P1 N-1 1.05 1.03 1.03 1.12 1.05 1.04 1.03 1.03 1.03 1.03|Load power factor correction
OwID 115 P2-1:A3:20:_TABLE MTN-PALERMO 230KV [5690] P2-1 Line Section 1.05 1.03 1.03 1.11 1.05 1.03 1.03 1.03 1.03 1.03Load power factor correction

(TBL MT D-PALERMO) w/o fault
OWID 115 P2-2:A3:25:_TBL MT D 230KV SECTION 2D P2 Bus 1.05 1.03 1.03 1.11 1.05 1.03 1.03 1.03 1.03 1.03|Load power factor correction
OWID 115 P2-2:A3:26:_TBL MTX1 230KV SECTION NA P2 Bus 1.05 1.03 1.03 1.13 1.05 1.03 1.02 1.03 1.03 1.03Load power factor correction
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2017-2018 ISO Reliability Assessment - Study Results

Study Area: PG&E North Valley )
L ;\ L] L[]
=5 Calitornia 150
Voltage Deviations K :
Post Cont. Voltage pu
2022 SP 2027
Substation Contingency (All and Worst P6) Category Ca egory 2019 2022 2027 .2019. ?022 2019p | 2027 5P ?022 SP | Heavy |Retirement Project & Potential Mitigation Solutions
Description | Summer | Summer | Summer |Spring Light| Spring Off- Peak-Shift | Peak-Shift High CEC [Renewable| of QF
Peak Peak Peak Load Peak Forecast | & Min Gas | Generation
Gen s

owmp 115 P2-3:A3:104:_PALERMO 230KV - RING R2 & R1 P2 N‘:::;t:'e 1.04]  1.02 1.02 1.10 1.03 1.02 1.02 1.02 1.02 1.02|Load power factor correction
owiD 115 P2-3:A3:105; PALERMO 230KV - RING R2 & R3 P2 Ncl’or:;fe':'e 1.04 1.02 1.02 1.10 1.03 1.02 1.02 1.02 1.02 1.02|Load power factor correction
owmp 115 P2-3:A3:106:_PALERMO 230KV - RING R1 & R3 P2 N‘:::;t:'e 1.04]  1.02 1.02 1.10 1.03 1.02 1.02 1.02 1.02 1.02|Load power factor correction
owiD 115 P2-3:A3:27;_TBL MT D - 2D 230KV & TABLE MTN-PALERMO LINE P2 Ncl’or:;fe':'e 1.05 1.02 1.02 1.12 1.04 1.02 1.02 1.03 1.03 1.02|Load power factor correction
owmp 115 P2-3:A3:28:_TBL MT D - 2D 230KV & IDLE LINE - NO DATA LINE P2 N‘:::;t:'e 1.05 1.03 1.03 1.11 1.05 1.03 1.03 1.03 1.03 1.03|Load power factor correction
owiD 115 P2-3:A3:29: TBL MT E - 1E 230KV & IDLE LINE - NO DATA LINE P2 Ncl’or:;fe':'e 1.05 1.03 1.03 1.13 1.05 1.03 1.02 1.02 1.03 1.02|Load power factor correction

P2-4:A3:5:_TBL MT D 230KV - SECTION 1D & 2D P2 Bus-tie breaker|Nconv  [Nconv  |Nconv >0.9 |Nconv Nconv Nconv Nconv Nconv Nconv Existing Caribou RAS should drop Caribou generator

P1-3:A3:23:_CARIBOU 230/230KV TB 11 .
owID 115 P1-3:A3:2: TABLE MT 500/230KV T8 1 P6 N-1/N-1 >0.9 >0.9 >0.9 1.13| >0.9 >0.9 >0.9 >0.9 >0.9 >0.9  [Load power factor correction
owID 115 P7_1:A3:18—Téble Mountain(D)-Rio O.so 230 kv Line and P7 DCTL 1.05 1.03 1.03 1.11 1.05 1.03 1.03 1.03 1.03 1.03|Load power factor correction

Table Mountain(D)-Palermo 230 kV Line

tion and/or transformer t
PALERMO 115  |Base Case PO Normal 106 103 103 1.09 1.05 1.04 1.03 1.03 1.03 1.3/ -02d power factor correction andor transformer tap
adjustment

PALERMO 115  |P1-2:A3:27:_TABLE MTN-PALERMO 230KV [5690] P1 N-1 105  1.01 1.01 1.10 1.03 1.01 1.01 1.01 1.01 1.01 |Load power factor correction
PALERMO 115  |P1-2:A3:29:_IDLE LINE - NO DATA 230KV [9999] P1 N-1 105  1.02 1.01 1.13 1.03 1.03 1.02 1.02 1.01 1.01|Load power factor correction
PALERMO 115 P1-3:A3:2:_TABLE MT 500/230KV TB 1 P1 N-1 1.06 1.02 1.02 1.13 1.06 1.02 1.02 1.02 1.02 1.02|Load power factor correction
PALERMO 115 P1-3:A3:35:_PALERMO 230/115KV TB 2 P1 N-1 1.05 1.01 1.01 1.10 1.03 1.01 1.01 1.01 1.01 1.01|Load power factor correction
PALERMO 115 P1-4:A3:3:_TB MT 1T SVD=V P1 N-1 1.06 1.03 1.03 1.12 1.05 1.04 1.03 1.03 1.03 1.03|Load power factor correction
PALERMO 115  |F> 1:A3:20:_TABLE MTN-PALERMO 230KV [5690] pp-1 | Hnesection 1.06| 1.03 1.03 1.10 1.05 1.03 1.03 1.03 1.03 1.02 |Load power factor correction

(TBL MT D-PALERMO) w/o fault
PALERMO 115  |P2-2:A3:25:_TBL MT D 230KV SECTION 2D P2 Bus 1.06]  1.03 1.03 1.11 1.05 1.03 1.03 1.03 1.03 1.03|Load power factor correction
PALERMO 115  |P2-2:A3:26:_TBL MTX1 230KV SECTION NA P2 Bus 1.06] 102 1.02 1.13 1.06 1.02 1.02 1.02 1.02 1.02 [Load power factor correction
PALERMO 115  |P2-3:A3:104:_PALERMO 230KV - RING R2 & R1 P2 N‘:::;t:'e 1.04] 1.01 1.01 1.10 1.03 1.01 1.01 1.01 1.01 1.01|Load power factor correction
PALERMO 115 P2-3:A3:105; PALERMO 230KV - RING R2 & R3 P2 Ncl’or:;fe':'e 1.04 1.01 1.01 1.10 1.03 1.01 1.01 1.01 1.01 1.01|Load power factor correction
PALERMO 115  |P2-3:A3:106:_PALERMO 230KV - RING R1 & R3 P2 N‘:::;t:'e 1.05 1.01 1.01 1.10 1.03 1.01 1.01 1.01 1.01 1.01|Load power factor correction
PALERMO 115 P2-3:A3:27;_TBL MT D - 2D 230KV & TABLE MTN-PALERMO LINE P2 Ncl’or:;fe':'e 1.05 1.02 1.02 1.12 1.03 1.01 1.02 1.02 1.02 1.01|Load power factor correction
PALERMO 115  [P2-3:A3:28:_TBL MT D - 2D 230KV & IDLE LINE - NO DATA LINE P2 N‘:::;t:'e 1.06|  1.03 1.03 1.11 1.05 1.03 1.03 1.03 1.03 1.03|Load power factor correction
PALERMO 115 P2-3:A3:29: TBL MT E - 1E 230KV & IDLE LINE - NO DATA LINE P2 Ncl’or:;fe':'e 1.06 1.02 1.02 1.13 1.05 1.02 1.01 1.02 1.02 1.02|Load power factor correction
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Study Area: PG&E North Valley )
L ;\ L] L[]
=5 Calitornia 150
Voltage Deviations K :
Post Cont. Voltage pu
2022 SP 2027
Substation Contingency (All and Worst P6) Category Ca egory 2019 2022 2027 .2019. ?022 2019p | 2027 5P ?022 SP | Heavy |Retirement Project & Potential Mitigation Solutions
Description | Summer | Summer | Summer |Spring Light| Spring Off- Peak-Shift | Peak-Shift High CEC [Renewable| of QF
Peak Peak Peak Load Peak Forecast | & Min Gas | Generation
Gen s

P2-4:A3:5:_TBL MT D 230KV - SECTION 1D & 2D P2 Bus-tie breaker|Nconv  [Nconv  |Nconv >0.9 |Nconv Nconv Nconv Nconv Nconv Nconv Existing Caribou RAS should drop Caribou generator

P1-3:A3:23:_CARIBOU 230/230KV TB 11 .
PALERMO 115 P1-3:A3:2: TABLE MT 500/230KV T8 1 P6 N-1/N-1 >0.9 >0.9 >0.9 1.13| >0.9 >0.9 >0.9 >0.9 >0.9 >0.9  [Load power factor correction
PALERMO 115 P7_1:A3:18—Téble Mountain(D)-Rio O.so 230 kv Line and P7 DCTL 1.06 1.03 1.03 1.11 1.05 1.03 1.03 1.03 1.02 1.02|Load power factor correction

Table Mountain(D)-Palermo 230 kV Line

P1-2:A3:40:_WOODLEAF-PALERMO 115KV [4220] L
PALERMO 230 P1.2:A3:27: TABLE MTN-PALERMO 230KV [5690] P6 N-1/N-1 >0.9 >0.9 >0.9 >0.9 >0.9 0.88 >09 >0.9 0.89 0.89(Sensitivity only
PALERMO 60 Base Case PO Normal 1.04 1.01 1.02 1.07 1.03 1.02 1.01 1.01 1.01 1.01|Load power factor correction
PALERMO 60 P1-2:A3:29:_IDLE LINE - NO DATA 230KV [9999] P1 N-1 1.03 1.00 1.00 1.10 1.02 1.01 1.00 1.00 1.00 0.99|Load power factor correction
PALERMO 60 P1-3:A3:2:_TABLE MT 500/230KV TB 1 P1 N-1 1.04 1.00 1.00 1.10 1.03 1.00 0.99 1.00 1.01 0.99]|Load power factor correction
PALERMO 60 P2-2:A3:26:_TBL MTX1 230KV SECTION NA P2 Bus 1.04 1.00 1.00 1.10 1.03 1.00 0.99 1.00 1.01 0.99|Load power factor correction
PALERMO 60 P2-3:A3:105: PALERMO 230KV - RING R2 & R3 P2 Ncl’or:;fe':'e >0.9 >0.9 >0.9 1.11 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9|Load power factor correction

P1-1:A3:62:_OROVLLE 9.11KV GEN UNIT 1 .
PALERMO 60 P1-3:A3:2: TABLE MT 500/230KV T8 1 P3 G-1/N-1 >0.9 >0.9 >0.9 1.10{ >0.9 >0.9 >0.9 >0.9 >0.9 >0.9  [Load power factor correction
PANRAMA 115 Base Case PO Normal 1.05 1.03 1.03 1.06 1.05 1.04 1.03 1.04 1.02 1.03|Load power factor correction
PEACHTON g0 |0/ 1:A3:15_Palermo-Pease 115 kVLine and p7 DCTL 1.01| 098 099 1.02 1.00 0.99 0.98 0.98 0.82 0.99|Sensitivity only

Pease-Rio Oso 115 kV Line
PIT1 60 Base Case PO Normal 103 104 104 1.07 1.06 1.04 1.04 1.04 1.05 1.0 |-02 power factor correction and/or transformer tap

adjustment

PIT1 60 P2-2:A3:66:_PIT 1 60KV SECTION MA P2 Bus 1.07 1.06 1.06 1.10 1.07 1.07 1.06 1.06 1.06 1.06 [Load power factor correction
PITL 60 P2-3:A3:77:_PIT 1 - MA 60KV & PIT #1-MCARTHUR LINE P2 N‘:::;t:'e 1.07|  1.06 1.06 1.10 1.07 1.07 1.06 1.06 1.06 1.06|Load power factor correction
PIT1 60 P2-3:A3:78:_PIT 1 - MA 60KV & HAT CREEK #1-PIT #1 LINE P2 Ncl’or:;fe':'e 1.07 1.06 1.06 1.10 1.07 1.07 1.06 1.06 1.06 1.06|Load power factor correction
PITL 60 P2-3:A3:79:_PIT 1 - MA 60KV & PIT #1-HAT CREEK #2-BURNEY LINE P2 N‘:::;t:'e 1.07|  1.06 1.06 1.10 1.07 1.07 1.06 1.06 1.06 1.06|Load power factor correction

P1-1:A3:42:_PIT 1 U1 11.00KV GEN UNIT 2 .
PIT1 60 P1.3:A3:60: HAT CRK1 6.6/60KV TB 1 P3 G-1/N-1 >0.9 >0.9 >0.9 1.10( >0.9 >0.9 >0.9 >0.9 >0.9 >0.9  [Load power factor correction

P1-3:A3:11:_PIT 1 230/11KV TB 1 Load power factor correction and/or transformer tap
PIT1 60 P1-3:A3:62:_HT CRKRG 60/60KV TB 1 P6 N-1/N-1 >0.9 >0.9 >0.9 >0.9 1.11 >0.9 >0.9 >0.9 >0.9 >0.9 adjustment

P1-3:A3:60:_HAT CRK1 6.6/60KV TB 1 .
PIT1 60 P1.1.A3.42. PIT 1 UL 11.00KY GEN UNIT 2 P6 N-1/N-1 >0.9 >0.9 >0.9 1.10 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9  [Load power factor correction
POE 230 Base Case PO Normal 1.03 1.02 1.02 1.07 1.04 1.02 1.01 1.01 1.02 1.02|Load power factor correction
PPL 60 P2-2:A3:63;_COTTONWD 60KV SECTION MA P2 Bus 0.94| o086| 085 1.05 1.02 0.86 0.87 0.89 0.90 0.86|"roject: Cottonwood - Red Bluf

- Scope under review

P2-3:A3:70:_COTTONWD - MA 60KV & Non-bus-tie Project: Cottonwood - Red Bluff

PPL 60 COLEMAN-COTTONWOOD LINE P2 breaker 0.99 0.86 0.85 1.05 1.02 0.87 0.69 0.80 0.97 0.69 - Scope under review
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Study Area: PG&E North Valley ; ‘3
L 3 . .
=3 Calitornia ISO
Voltage Deviations \ :
Post Cont. Voltage pu
2022 SP 2027
Substation Contingency (All and Worst P6) Category Ca egory 2019 2022 2027 .2019. ?022 2019p | 2027 5P 2022 SP | Heavy |Retirement Project & Potential Mitigation Solutions
Description | Summer | Summer | Summer |Spring Light| Spring Off- Peak-Shift | Peak-Shift High CEC [Renewable| of QF
Peak Peak Peak Load Peak Forecast | & Min Gas | Generation
Gen S
PPL 60 P2-3:A3:71;_COTTONWD - MA 60KV & COTTONWD-RED BLFF LINE P2 Non-bus-tie 1.00 0.87 0.86 1.05 1.02 0.87 0.84 0.85 0.98 0.g3|"roject Cottonwood - Red Bluff
breaker - Scope under review
PPL 60 P2-3:A3:72;_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 Non-bus-tie 0.94| 0.86 0.85 1.05 1.02 0.86 0.87 0.89 0.90 0.86|"roject Cottonwood - Red Bluff
breaker - Scope under review
PPL 60 P2-3:A3:73;_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 Non-bus-tie 1.00 0.87 0.86 1.05 1.02 0.88 0.85 0.85 0.98 0.1|"roject Cottonwood - Red Bluff
breaker - Scope under review
PPL 60 P2-4:A3:8: COTWDPGE 115KV - SECTION 2D & 1D P2 |Bus-tiebreaker|  1.01]  1.00 1.00 1.00 1.01 0.99 0.99 0.99 0.99 0.77|relect: Cottonwood - Red Buff
- Scope under review
P1-3:A3:42: CASCADE 115/60KV TB 1 Project: Cascade - Benton
PPL 0 P1-2:A3:64:_CASCADE-BENTON-DESCHUTES 60KV [6310] Pe N-1/N-1 0.63 0-35 0-33 0-93 0.86 0-33 0-35 0.3 069 0341 Scope under review
RED BLFF 60 P1-2:A3:73;_COTTONWD-RED BLFF 60KV [0] p1 N-1 1.01 o090 o089 1.05 1.02 0.90 0.88 0.89 0.95 0.89|Frelect: Cottonwood - Red Buff
- Scope under review
RED BLFF 60 P2-2:A3:63;_COTTONWD 60KV SECTION MA P2 Bus 021 020 o0.20 1.05 0.98 0.20 0.16 0.18 0.32 0,21 |Prelect: Cottonwood - Red Buff
- Scope under review
P2-3:A3:70:_COTTONWD - MA 60KV & Non-bus-tie Project: Cottonwood - Red Bluff
RED BLFF 60 COLEMAN.COTTONWOOD LINE P2 reaker 0.90 0.23 0.20 1.06 0.98 0.23 0.00 0.10 0.81 0.08 Scope under review
RED BLFF 60 P2-3:A3:71;_COTTONWD - MA 60KV & COTTONWD-RED BLFF LINE P2 Non-bus-tie 1.00] 0.26 0.26 1.09 1.01 0.25 0.21 0.24 0.91 0.24|Frolect: Cottonwood - Red Buff
breaker - Scope under review
RED BLFF 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 Non-bus-tie 0.21 0.20 0.20 1.05 0.98 0.20 0.16 0.18 0.32 0.21|Project: Cottonwood - Red Bluff
breaker - Scope under review
RED BLFF 60 P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 Non-bus-tie 1.00 0.27 0.24 1.09 1.01 0.27 0.20 0.23 0.91 0.21|Project Cottonwood - Red Bluff
breaker - Scope under review
P1-1:A3:68:_COLEMAN 6.60KV GEN UNIT 1 Project: Cottonwood - Red Bluff
RED BLFF 60 P1-2:A3:73:_COTTONWND-RED BLFF 60KV [0] & G-L/N-1 >0.9 0.90 0.89/  >0.9 >0.9 0.90 0.87 0.89)  >0.9 0-89|_ Scope under review
P1-2:A3:73:_COTTONWD-RED BLFF 60KV [0] Project: Cottonwood - Red Bluff
RED BLFF 60 P1-2:A3:71:_COLEMAN-COTTONWOOD 60KV [6430] Pe N-1/N-1 >09 0.31 0.30 >05 >09 0.30 0.29 0.29) >09 0-32|_ Scope under review
RED BLFF 60 P7-1:A3:1_Cottonwood-Benton No.1 and p7 DCTL 1.00/ 090 0.89 1.05 1.02 0.90 0.88 0.89 0.95 0.89|"roject: Cottonwood - Red Bluff
Cottonwood-Red Bluff 60 kV Lines - Scope under review
ROCKCK 1 230 Base Case PO Normal 1.03 1.02 1.02 1.07 1.04 1.02 1.02 1.02 1.02 1.02|Load power factor correction
ROCKCK 2 230 Base Case PO Normal 1.04 1.02 1.02 1.06 1.04 1.03 1.02 1.02 1.00 1.02|Load power factor correction
SLYCREEK 115 Base Case PO Normal 1.06] 1.04 1.04 1.10 1.05 1.04 1.04 1.04 1.04 1,04|-02d power factor correction and/or transformer tap
adjustment
SLYCREEK 115 P1-2:A3:27:_TABLE MTN-PALERMO 230KV [5690] P1 N-1 1.05 1.03 1.03 1.11 1.04 1.03 1.03 1.03 1.03 1.03 |Load power factor correction
SLYCREEK 115 P1-2:A3:29:_IDLE LINE - NO DATA 230KV [9999] P1 N-1 1.05 1.04 1.03 1.13 1.04 1.04 1.04 1.04 1.03 1.03Load power factor correction
SLYCREEK 115 P1-3:A3:2:_TABLE MT 500/230KV TB 1 P1 N-1 1.06 1.04 1.04 1.13 1.05 1.04 1.03 1.04 1.04 1.04|Load power factor correction
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Post Cont. Voltage pu
2022 SP 2027
Substation Contingency (All and Worst P6) Category Ca egory 2019 2022 2027 .2019. ?022 2019p | 2027 5P ?022 SP | Heavy |Retirement Project & Potential Mitigation Solutions
Description | Summer | Summer | Summer |Spring Light| Spring Off- Peak-Shift | Peak-Shift High CEC [Renewable| of QF
Peak Peak Peak Load Peak Forecast | & Min Gas | Generation
Gen S
SLYCREEK 115 P1-3:A3:35:_PALERMO 230/115KV TB 2 P1 N-1 1.05 1.03 1.03 1.11 1.04 1.03 1.03 1.03 1.03 1.03|Load power factor correction
SLYCREEK 115 P1-4:A3:3:_TB MT 1T SVD=V P1 N-1 1.06 1.04 1.04 1.12 1.05 1.04 1.04 1.04 1.04 1.04[Load power factor correction
P2-1:A3:20:_TABLE MTN-PALERMO 230KV [5690] Line Section .
- 1 . . . . . . . . . .
SLYCREEK 115 (TBL MT D-PALERMO) P2 w/o fault 1.06 1.04 1.04 1.11 1.05 1.04 1.04 1.04 1.04 1.04|Load power factor correction
SLYCREEK 115 P2-2:A3:25:_TBL MT D 230KV SECTION 2D P2 Bus 1.06 1.04 1.04 1.12 1.05 1.04 1.04 1.04 1.04 1.04|Load power factor correction
SLYCREEK 115 P2-2:A3:26:_TBL MTX1 230KV SECTION NA P2 Bus 1.06 1.04 1.04 1.13 1.05 1.04 1.03 1.04 1.04 1.04|Load power factor correction
SLYCREEK 115 P2-3:A3:104;_PALERMO 230KV - RING R2 & R1 P2 Ncl’or:;fe':'e 1.05 1.03 1.03 1.11 1.04 1.03 1.03 1.03 1.03 1.03|Load power factor correction
SLYCREEK 115 P2-3:A3:105:_PALERMO 230KV - RING R2 & R3 P2 N‘:::;t:'e 1.05 1.03 1.03 1.11 1.04 1.03 1.03 1.03 1.03 1.03|Load power factor correction
SLYCREEK 115 P2-3:A3:106;_PALERMO 230KV - RING R1 & R3 P2 Ncl’or:;fe':'e 1.05 1.03 1.03 1.11 1.04 1.03 1.03 1.03 1.03 1.03|Load power factor correction
SLYCREEK 115 P2-3:A3:27:_TBL MT D - 2D 230KV & TABLE MTN-PALERMO LINE P2 N‘:::;t:'e 1.05 1.04 1.03 1.12 1.04 1.03 1.04 1.04 1.04 1.03|Load power factor correction
SLYCREEK 115 P2-3:A3:28: TBL MT D - 2D 230KV & IDLE LINE - NO DATA LINE P2 Ncl’or:;fe':'e 1.06 1.04 1.04 1.12 1.05 1.04 1.04 1.04 1.04 1.04|Load power factor correction
SLYCREEK 115 P2-3:A3:29:_TBL MT E - 1E 230KV & IDLE LINE - NO DATA LINE P2 N‘:::;t:'e 1.06|  1.04 1.04 1.13 1.05 1.04 1.03 1.04 1.04 1.03|Load power factor correction
P2-4:A3:5:_TBL MT D 230KV - SECTION 1D & 2D P2 Bus-tie breaker[Nconv  |[Nconv  |Nconv >0.9 |Nconv Nconv Nconv Nconv Nconv Nconv Existing Caribou RAS should drop Caribou generator
P1-3:A3:23:_CARIBOU 230/230KV TB 11 .
SLYCREEK 115 P1.3:A3:2: TABLE MT 500/230KV TB 1 P6 N-1/N-1 >0.9 >0.9 >0.9 1.13( >0.9 >0.9 >0.9 >0.9 >0.9 >0.9  [Load power factor correction
SLYCREEK 115 P7-1:A3:18_Table Mountain(D)-Rio Oso 230 kV Line and p7 DCTL 106 104 104 1.11 1.05 1.04 1.04 1.04 1.04 1.04Load power factor correction
Table Mountain(D)-Palermo 230 kV Line
SMPSN-AN 115 Base Case PO Normal 1.05 1.03 1.03 1.06 1.05 1.04 1.03 1.04 1.02 1.03|Load power factor correction
SOUTH 60 P2-2:A3:63;_COTTONWD 60KV SECTION MA P2 Bus 057 055  0.54 1.07 1.03 0.55 0.52 0.56 0.65 0.55|" rolect: Cottonwood - Red Bluff
- Scope under review
P2-3:A3:70:_COTTONWD - MA 60KV & Non-bus-tie Project: Cottonwood - Red Bluff
SOUTH 60 COLEMAN-COTTONWOOD LINE P2 breaker 0.99 0.59 0.55 1.08 1.03 0.59 0.14 0.39 0.97 0.25 - Scope under review
SOUTH 60 P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFF LINE P2 Non-bus-tie 1.03 0.58 0.58 1.09 1.03 0.58 0.53 0.54 1.00 0.5 relect: Cottonwood - Red Buff
breaker - Scope under review
SOUTH 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 Non-bus-tie 0.57 0.55 0.54 1.07 1.03 0.55 0.52 0.56 0.65 0.55|"roject Cottonwood - Red Bluff
breaker - Scope under review
SOUTH 60 P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 Non-bus-tie 1.03 0.59 0.57 1.09 1.03 0.60 0.55 0.53 1.00 050 roject Cottonwood - Red Bluff
breaker - Scope under review
P1-2:A3:73:_COTTONWD-RED BLFF 60KV [0] Project: Cottonwood - Red Bluff
SOUTH 60 P1-2:A3:71:_COLEMAN-COTTONWOOD 60KV [6430] Pe N-1/N-1 >09 0.68 0.68) >0.5 >0.9 0.68 0.67 0.67) >09 0-69|_ Scope under review
SPANSHCK 60 P2-3:A3:44:_PALERMO - 1D 115KV & PALERMO-WYANDOTTE LINE P2 N‘:::;t:'e 1.03| 093 0.89 1.05 1.02 0.93 0.93 0.93 1.00 0.89|Issue is in long term - Continue to monitor
SPI_AND 115 Base Case PO Normal 1.05 1.03 1.03 1.06 1.05 1.04 1.03 1.03 1.02 1.02|Load power factor correction
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2017-2018 ISO Reliability Assessment - Study Results

Study Area: PG&E North Valley 3
L 3 L ] L]
=3 Calitornia ISO
Voltage Deviations ‘ :
Post Cont. Voltage pu
2022 SP 2027
Substation Contingency (All and Worst P6) Category Ca egory 2019 2022 2027 .2019. ?022 2019p | 2027 5P 2022 SP | Heavy |Retirement Project & Potential Mitigation Solutions
Description | Summer | Summer | Summer |Spring Light| Spring Off- Peak-Shift | Peak-Shift High CEC [Renewable| of QF
Peak Peak Peak Load Peak Forecast | & Min Gas | Generation
Gen S
SPIAND 115 P2-4:A3:8:_COTWDPGE 115KV - SECTION 2D & 1D P2 |Bus-tie breaker 1.04 1.02 1.02 1.04 1.04 1.02 1.01 1.01 1.02 0.77|Sensitivity only
SPIQUINCY 60 P2-3:A3:44:_PALERMO - 1D 115KV & PALERMO-WYANDOTTE LINE P2 Ncl’or;:;fe':'e 1.03 0.96 0.87 1.05 1.03 0.96 0.96 0.96 1.02 0.87|Issue is in long term - Continue to monitor
SPIQUINCYJCT60  |P2-3:A3:44:_PALERMO - 1D 115KV & PALERMO-WYANDOTTE LINE P2 N‘:::;t:'e 1.03| 096 0.87 1.05 1.03 0.96 0.96 0.96 1.02 0.87|Issue is in long term - Continue to monitor
STLLWATR 60 Base Case PO Normal 1.03 1.02 1.02 1.05 1.04 1.02 1.02 1.02 1.02 1.01|Load power factor correction
STLLWATR 60 P2-2:A3:63:_COTTONWD 60KV SECTION MA P2 Bus 096 0.89 0.88 1.06 1.03 0.89 0.90 0.92 0.93 0.3g|"relect: Cottonwood - Red Buff
- Scope under review
P2-3:A3:70:_COTTONWD - MA 60KV & Non-bus-tie Project: Cottonwood - Red Bluff
STLLWATR 60 o LEMANCOTTONWOOD LINE P2 S er 1.02| 0.9 0.88 1.06 1.03 0.90 0.73 0.83 0.99 0.73' Soope under review
STLLWATR 60 P2-3:A3:71;_COTTONWD - MA 60KV & COTTONWD-RED BLFF LINE P2 Non-bus-tie 1.02 0.90 0.89 1.06 1.03 0.90 0.87 0.88 1.00 0.86/|"roject Cottonwood - Red Bluff
breaker - Scope under review
STLLWATR 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 Non-bus-tie 0.96 0.89 0.88 1.06 1.03 0.89 0.90 0.92 0.93 0.8 roject Cottonwood - Red Bluff
breaker - Scope under review
STLLWATR 60 P2-3:A3:73;_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 Non-bus-tie 1.02 0.90 0.89 1.06 1.03 0.91 0.88 0.88 1.00 0.4/ Project Cottonwood - Red Bluff
breaker - Scope under review
STLLWATR 60 P2-4:A3:8: COTWDPGE 115KV - SECTION 2D & 1D P2 |Bustiebreaker|  1.04|  1.02 1.02 1.00 1.02 1.02 1.01 1.01 1.02 0.79|Frelect: Cottonwood - Red Buff
- Scope under review
P1-3:A3:42: CASCADE 115/60KV TB 1 Project: Cascade - Benton
STLLWATR 60 P1-2:A3:64:_CASCADE-BENTON-DESCHUTES 60KV [6310] Pe N-1/N-1 0.68 0.41 0.59 0.95 0.89 0.40 0.42 0.39 0.73 0.59), Scope under review
TBLE MTN 115 Base Case PO Normal 1.04 1.04 1.04 1.04 1.04 1.05 1.05 1.05 1.04 1.04 |Transformer tap adjustment
TRES VIS 60 P7-1:A3:15_Palermo-Pease 115 kV Line and p7 DCTL 1.02| 099 099 1.03 1.01 1.00 0.99 0.99 0.88 0.99|Sensitivity only
Pease-Rio Oso 115 kV Line
TRINITY 115 Base Case PO Normal 1.05|  1.04 1.04 1.05 1.05 1.04 1.04 1.04 1.03 1,03|-0ad power factor correction and/or transformer tap
adjustment
TRINITY 115 P2-4:A3:8: COTWDPGE 115KV - SECTION 2D & 1D P2 |Bustiebreaker|  1.10|  1.09 1.10 1.01 1.11 1.05 1.04 1.02 1.12 0.94|" rolect Cottonwood - Red Bluff
- Scope under review
P1-2:A3:37_TRINITY-COTTONWOOD 115KV [4040] .
TRINITY 115 P1.2:A3:65: KESWICK-CASCADE 60KV [7260] P6 N-1/N-1 >0.9 >0.9 >0.9 1.10{ >0.9 >0.9 >0.9 >0.9 >0.9 >0.9  [Load power factor correction
TRINITY 60 Base Case PO Normal 1.05] 104 1.04 1.05 1.05 1.04 1.04 1.04 1.03 1,03|-0ad power factor correction and/or transformer tap
adjustment
TRINITY 60 P2-4:A3:8: COTWDPGE 115KV - SECTION 2D & 1D P2 |Bus-tie breaker 1.10 1.09 1.09 1.01 1.11 1.05 1.04 1.01 1.11 0.93 " rolect Cottonwood - Red Bluff
- Scope under review
P1-2:A3:34._HUMBOLDT-TRINITY 115KV [1820] "
TRINITY 60 P1.2:A3:35. BRIDGEVILLE-COTTONWOOD 115KV [1110] P6 N-1/N-1 >0.9 >0.9 >0.9 0.91 0.94( >0.9 >0.9 0.95( >0.9 0.85(Sensitivity only
Project: Cottonwood - Red Bluff
TYLERIT 60 P2-2:A3:63:_COTTONWD 60KV SECTION MA P2 Bus 0.19| 0.19 0.18 1.04 0.97 0.18 0.15 0.17 0.30 0.20

- Scope under review
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2017-2018 ISO Reliability Assessment - Study Results

Study Area: PG&E North Valley ‘
<9 Calitornia |
Voltage Deviations i\ CG ornid SO
Post Cont. Voltage pu
2022 SP 2027
Substation Contingency (All and Worst P6) Category Category 2019 2022 2027 2019 2022 | s0409p | 2go7gp | 2022SP | Heavy |Retirement Project & Potential Mitigation Solutions
Description | Summer | Summer | Summer |Spring Light| Spring Off- Peak-Shift | Peak-Shift High CEC [Renewable| of QF
Peak Peak Peak Load Peak Forecast | & Min Gas | Generation
Gen S
P2-3:A3:70:_COTTONWD - MA 60KV & Non-bus-tie Project: Cottonwood - Red Bluff
TYLERIT 60 COLEMAN-COTTONWOOD LINE P2 breaker 0.89 0.21 0.19 1.06 0.98 0.21 0.00 0.09 0.80 0.07 - Scope under review
TYLERIT 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 Non-bus-tie 0.19 0.19 0.18 1.04 0.97 0.18 0.15 0.17 0.30 020/ roject: Cottonwood - Red Bluff
breaker - Scope under review
P1-3:A3:4:_COTWD_E2 230/60KV TB 2 Project: Cascade - Benton
TYLERIT 60 P1-3:A3:5._COTWD. E 230/60KV TB 3 P6 N-1/N-1 >0.9 0.88 0.87 >0.9 >0.9 0.90 0.81 0.85 0.95 0.86 - Scope under review
ULTRWSD 60 P2-3:A3:44:_PALERMO - 1D 115KV & PALERMO-WYANDOTTE LINE P2 N(:;:;t:'e 1.02| 096 0.90 1.04 1.02 0.96 0.95 0.96 1.01 0.90|Issue is in long term - Continue to monitor
VINA 60 P1-2:A3:73: COTTONWD-RED BLFF 60KV [0] P1 N-1 1.02| o091 0.91 1.04 1.03 0.92 0.89 0.90 0.96 0.90|"olect: Cottonwood - Red Bluff
- Scope under review
VINA 60 P2-1:A3:94:_COLEMAN-RED BLUFF 60KV [6440] P31 Line Section 101 0.90 0.89 1.04 1.03 0.91 0.88 0.89 0.96 0.89 Project: Cottonwogd - Red Bluff
(COLEMAN-CLMN JCT) w/o fault - Scope under review
VINA 60 P2-2:A3:61;_COLEMAN 60KV SECTION 1D P2 Bus 1.01] 090 0.89 1.04 1.03 0.91 0.88 0.89 0.96 0.89|Frolect: Cottonwood - Red Bluff
- Scope under review
VINA 60 P2-2:A3:63;_COTTONWD 60KV SECTION MA P2 Bus 025 023 0.23 1.05 0.99 0.23 0.19 0.22 0.36 0.24|Frolect: Cottonwood - Red Bluff
- Scope under review
VINA 60 P2-3:A3:08: COLEMAN - 1D 60KV & pp | Nombustie 1o1| o090 08| 104  103| 091 o088 090 09| 0.9 roIeCk Cotionwood -Red Bluff
COLEMAN-COTTONWOOD LINE breaker - Scope under review
VINA 60 P2-3:A3:70:_COTTONWD - MA 60KV & pp | Nombustie 093] 026 024 107 100]  026] o000] 012] o0sa| 0.9 rocct Coltonwood - Red Bluf
COLEMAN-COTTONWOOD LINE breaker - Scope under review
VINA 60 P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFF LINE P2 Non-bus-tie 101l 027 0.28 1.09 1.02 0.27 0.23 0.25 0.92 0.26| " relect: Cottonwood - Red Bluff
breaker - Scope under review
VINA 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 Non-bus-tie 025 023 0.23 1.05 0.99 0.23 0.19 0.22 0.36 0.24|Frolect: Cottonwood - Red Bluff
breaker - Scope under review
VINA 60 P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 Non-bus-tie 101l o0.28 0.26 1.09 1.02 0.29 0.22 0.24 0.92 0.23|Project: Cottonwood - Red Bluff
breaker - Scope under review
VINA 60 P1-1:A3:47:_SOUTH G 4.16KV GEN UNIT 1 b3 G-1/N-1 50.9 0.91 090l 0.9 50.9 50.9 0.89 090l s0.9 0.90 Project: Cottonwogd - Red Bluff
P1-2:A3:73:_COTTONWD-RED BLFF 60KV [0] - Scope under review
P1-2:A3:73:_COTTONWD-RED BLFF 60KV [0] Project: Cottonwood - Red Bluff
VINA - €0 P1-2:A3:71:_COLEMAN-COTTONWOOD 60KV [6430] Pe N-1/N-1 >0.9 0.33 0.32/  >09 709 0.33 0.31 0.31)  >0.9 0-34|_ Scope under review
VINA 60 P7-1:A3:1_Cottomwood Benton No.1 and P7 DCTL 101 091 091 1.04 1.03 0.92 0.90| o091 0.96 0.91Froject: Cottonwood - Red Bluft
Cottonwood-Red Bluff 60 kV Lines - Scope under review
VOLTA 60 P2-2:A3:63;_COTTONWD 60KV SECTION MA P2 Bus 064 059 0.58 1.06 1.03 0.59 0.56 0.61 0.70 0.50|Frolect: Cottonwood - Red Buff
- Scope under review
P2-3:A3:70:_COTTONWD - MA 60KV & Non-bus-tie Project: Cottonwood - Red Bluff
VOLTA 60 COLEMAN-COTTONWOOD LINE P2 breaker 1.01 0.62 0.59 1.07 1.03 0.63 0.14 0.41 0.98 0.24 - Scope under review
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2017-2018 ISO Reliability Assessment - Study Results

Study Area: PG&E North Valley ; ‘3
L 3 . .
=3 Calitornia ISO
Voltage Deviations \ :
Post Cont. Voltage pu
2022 SP 2027
Substation Contingency (All and Worst P6) Category Ca egory 2019 2022 2027 .2019. ?022 2019p | 2027 5P 2022 SP | Heavy |Retirement Project & Potential Mitigation Solutions
Description | Summer | Summer | Summer |Spring Light| Spring Off- Peak-Shift | Peak-Shift High CEC [Renewable| of QF
Peak Peak Peak Load Peak Forecast | & Min Gas | Generation
Gen S
VOLTA 60 P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFF LINE P2 Non-bus-tie 1.04| 063 0.62 1.08 1.03 0.63 0.57 0.58 1.01 0.5/ "roject: Cottonwood - Red Bluff
breaker - Scope under review
VOLTA 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 Non-bus-tie 0.64| 0.59 0.58 1.06 1.03 0.59 0.56 0.61 0.70 050/ roject: Cottonwood - Red Bluff
breaker - Scope under review
VOLTA 60 P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 Non-bus-tie 1.04| o064 0.61 1.08 1.03 0.64 0.60 0.57 1.01 0.53|"roject Cottonwood - Red Bluff
breaker - Scope under review
P1-2:A3:73:_COTTONWD-RED BLFF 60KV [0] Project: Cottonwood - Red Bluff
VOLTA 60 P1-2:A3:71:_COLEMAN-COTTONWOOD 60KV [6430] Pe N-1/N-1 >09 0.73 0.73] >09 >09 0.73 0.72 0.73) >09 0.74). Scope under review
WESTWOOD 60  |P2-3:A3:44:_PALERMO - 1D 115KV & PALERMO-WYANDOTTE LINE P2 N‘:::;t:'e 1.02| 096 0.90 1.04 1.01 0.96 0.95 0.96 1.01 0.90|Issue is in long term - Continue to monitor
WHEELBR 115 Base Case PO Normal 1.05 1.03 1.03 1.06 1.05 1.04 1.03 1.04 1.02 1.03|Load power factor correction
WHITMORE 60  |Base Case PO Normal 1.05|  1.04 1.04 1.08 1.05 1.04 1.03 1.04 1.04 1,02|-0ad power factor correction and/or transformer tap
adjustment
WHITMORE 60  |P2-2:A3:63; COTTONWD 60KV SECTION MA P2 Bus 089 0.79 0.78 1.08 1.04 0.80 0.78 0.83 0.87 0.77 | relect: Cottonwood - Red Buff
- Scope under review
P2-3:A3:70:_COTTONWD - MA 60KV & Non-bus-tie Project: Cottonwood - Red Bluff
WHITMORE 60 | = oob LINE P2 S or 1.04| 081 0.78 1.08 1.04 0.82 0.51 0.68 1.01 0.51| Soope under review
WHITMORE 60 P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFF LINE P2 Non-bus-tie 1.04| 081 0.80 1.09 1.04 0.82 0.77 0.78 1.03 0.76|"roject Cottonwood - Red Bluff
breaker - Scope under review
WHITMORE 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 Non-bus-tie 0.89 0.79 0.78 1.08 1.04 0.80 0.78 0.83 0.87 0.77|"roject Cottonwood - Red Bluff
breaker - Scope under review
WHITMORE 60 P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 Non-bus-tie 1.04| 082 0.80 1.09 1.04 0.83 0.79 0.78 1.03 0.72|Project Cottonwood - Red Bluff
breaker - Scope under review
WHITMORE 60  |P2-4:A3:8: COTWDPGE 115KV - SECTION 2D & 1D P2 |Bustiebreaker|  1.05|  1.04 1.04 1.05 1.05 1.04 1.03 1.03 1.04 0.89|Frelect: Cottonwood - Red Buff
- Scope under review
P1-2:A3:71:._COLEMAN-COTTONWOOD 60KV [6430] .
WHITMORE 60 P1.2:A3:64: CASCADE-BENTON-DESCHUTES 60KV [6310] P6 N-1/N-1 >0.9 >0.9 >0.9 1.12| >0.9 >0.9 >0.9 >0.9 >0.9 >0.9  [Load power factor correction
WILDWOOD 115  |Base Case PO Normal 1.06|  1.04 1.04 1.06 1.06 1.05 1.04 1.04 1.04 1,04|-08d power factor correction and/or transformer tap
adjustment
P2-1:A3:28:_BRIDGEVILLE-COTTONWOOD 115KV [1110] Line Section .
WILDWOOD 115 (WILDWOOD-COTWDPGE) P2-1 w/o fault 1.08 1.05 1.05 1.09 1.13 1.05 1.04 1.04 1.10 1.06|Reactor Projects
WILDWOOD 115  |P2-2:A3:33; COTWDPGE 115KV SECTION 2D P2 Bus 1.08|  1.05 1.05 1.08 1.13 1.05 1.04 1.04 1.10 1.06|"roject: Cotionwood - Red Bluff
- Scope under review
P2-3:A3:35:_COTWDPGE - 2D 115KV & Non-bus-tie Project: Cottonwood - Red Bluff
WILDWOOD 115 | o on LINE P2 S or 1.07 1.05 1.05 1.08 1.13 1.05 1.04 1.04 1.09 1.06|" Soope under review
WILDWOOD 115  |P2-4:A3:8: COTWDPGE 115KV - SECTION 2D & 1D P2 |Bus-tiebreaker|  1.13|  1.11 1.12 1.06 1.15 1.05 1.04 1.03 1.15 1,03|"roject: Cotionwood - Red Bluff

- Scope under review
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2017-2018 ISO Reliability Assessment - Study Results

Study Area: PG&E North Valley 3
L 3 L] L[]
=5 Calitornia 150
Voltage Deviations ‘ :
Post Cont. Voltage pu
2022 SP 2027
Substation Contingency (All and Worst P6) Category Ca egory 2019 2022 2027 .2019. ?022 2019p | 2027 5P 2022 SP | Heavy |Retirement Project & Potential Mitigation Solutions
Description | Summer | Summer | Summer |Spring Light| Spring Off- Peak-Shift | Peak-Shift High CEC [Renewable| of QF
Peak Peak Peak Load Peak Forecast | & Min Gas | Generation
Gen s
WNTUPMS 60  |P2-2:A3:63; COTTONWD 60KV SECTION MA P2 Bus 091 o080 079 1.06 1.03 0.81 0.79 0.84 0.87 0.79|7roject: Cottonwood - Red Bluf
- Scope under review
P2-3:A3:70:_COTTONWD - MA 60KV & Non-bus-tie Project: Cottonwood - Red Bluff
WNTU PMS 60 COLEMAN-COTTONWOOD LINE P2 breaker 1.02 0.81 0.79 1.06 1.03 0.82 0.54 0.71 0.98 0.56 - Scope under review
WNTU PMS 60 P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFF LINE P2 Non-bus-tie 1.03| 0.82 0.80 1.06 1.03 0.83 0.77 0.79 0.98 0.77|" rolect: Cottonwood - Red Bluff
breaker - Scope under review
WNTU PMS 60 P2-3:A3:72;_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 Non-bus-tie 0.91 0.80 0.79 1.06 1.03 0.81 0.79 0.84 0.87 079/ roject: Cottonwood - Red Bluff
breaker - Scope under review
WNTU PMS 60 P2-3:A3:73;_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 Non-bus-tie 1.03 0.82 0.80 1.06 1.03 0.83 0.79 0.79 0.98 0.74|Project Cottonwood - Red Bluff
breaker - Scope under review
WNTUPMS 60  |P2-4:A3:8; COTWDPGE 115KV - SECTION 2D & 1D P2 |Bustiebreaker|  1.04|  1.02|  1.02 1.03 1.04 1.03 1.02 1.02 1.02 0.g9|"roject: Cottonwood - Red Bluf
- Scope under review
P1-3:A3:4:_COTWD_E2 230/60KV TB 2 Project: Cascade - Benton
- - -1/N- . . ; . >0. . .
WNTU PMS 60 P1-3:A3:5._COTWD. E 230/60KV TB 3 P6 N-1/N-1 >0.9 0.94 0.93 >0.9 >0.9 0.96 0.89 0.92 0.9 0.92 - Scope under review
ion and/or transformer t
WYANDTTE 115  |Base Case PO Normal 106 1.02| 102 1.09 1.05 1.03 1.02 1.02 1.02 1.02|-0ad power factor correction and/or transformer tap
adjustment
WYANDTTE 115  |P1-2:A3:27: TABLE MTN-PALERMO 230KV [5690] P1 N-1 1.04]  1.00 1.00 1.10 1.03 1.00 1.00 1.00 1.00 1.00Load power factor correction
WYANDTTE 115 P1-2:A3:29:_IDLE LINE - NO DATA 230KV [9999] P1 N-1 1.05 1.01 1.01 1.13 1.03 1.02 1.01 1.01 1.01 1.01[Load power factor correction
WYANDTTE 115 P1-3:A3:2:_TABLE MT 500/230KV TB 1 P1 N-1 1.06 1.02 1.01 1.13 1.05 1.01 1.01 1.01 1.02 1.01|Load power factor correction
WYANDTTE 115 P1-3:A3:35:_PALERMO 230/115KV TB 2 P1 N-1 1.04 1.01 1.01 1.10 1.03 1.00 1.01 1.01 1.01 1.01[Load power factor correction
WYANDTTE 115 P1-4:A3:3:_TB MT 1T SVD=V P1 N-1 1.06 1.02 1.02 1.12 1.05 1.03 1.02 1.02 1.02 1.02|Load power factor correction
WYANDTTE 115 | 2 1:A3:20:_TABLE MTN-PALERMO 230KV [5690] pp-1 | Hnesection 1.06| 1.0 1.02 1.10 1.05 1.02 1.02 1.02 1.02 1.02 |Load power factor correction
(TBL MT D-PALERMO) w/o fault
WYANDTTE 115  |P2-2:A3:25:_TBL MT D 230KV SECTION 2D P2 Bus 1.06]  1.03 1.03 1.11 1.05 1.02 1.02 1.02 1.03 1.02 |Load power factor correction
WYANDTTE 115 P2-2:A3:26:_TBL MTX1 230KV SECTION NA P2 Bus 1.06 1.02 1.01 1.13 1.05 1.01 1.01 1.01 1.02 1.01|Load power factor correction
WYANDTTE 115  |P2-3:A3:104:_PALERMO 230KV - RING R2 & R1 P2 N‘:::;t:'e 1.04|  1.00 1.00 1.10 1.03 1.00 1.00 1.00 1.00 1.00|Load power factor correction
WYANDTTE 115  |P2-3:A3:105: PALERMO 230KV - RING R2 & R3 P2 Ncl’or;:;fe':'e 1.04 1.00 1.00 1.10 1.03 1.00 1.00 1.00 1.00 1.00|Load power factor correction
WYANDTTE 115  |P2-3:A3:106:_PALERMO 230KV - RING R1 & R3 P2 N‘:::;t:'e 1.04] 1.01 1.01 1.10 1.03 1.00 1.01 1.01 1.01 1.01|Load power factor correction
WYANDTTE 115  |P2-3:A3:27:_TBLMT D - 2D 230KV & TABLE MTN-PALERMO LINE P2 Ncl’or;:;fe':'e 105 101 1.01 1.12 1.03 1.00 1.01 1.01 1.01 1.01|Load power factor correction
WYANDTTE 115  |P2-3:A3:28:_TBL MT D - 2D 230KV & IDLE LINE - NO DATA LINE P2 N‘:::;t:'e 1.06|  1.03 1.02 1.11 1.05 1.02 1.02 1.02 1.03 1.02|Load power factor correction
WYANDTTE 115  |P2-3:A3:29:_TBLMTE - 1E 230KV & IDLE LINE - NO DATA LINE P2 Ncl’or;:;fe':'e 1.06| 101 1.01 1.13 1.05 1.01 1.01 1.01 1.02 1.01|Load power factor correction
WYANDTTE 115  |P2-3:A3:44:_PALERMO - 1D 115KV & PALERMO-WYANDOTTE LINE P2 N‘:::;t:'e 095 032 0.30 1.08 1.00 0.31 0.29 0.30 0.87 0.30|Mitigation under review
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2017-2018 ISO Reliability Assessment - Study Results

Study Area: PG&E North Valley ‘3
L.( 3 ||F L[]
Voltage Deviations \ 4 CG lrornic |SO
Post Cont. Voltage pu
2022 SP 2027
Substation Contingency (All and Worst P6) Category Category 2019 2022 2027 .2019. ?022 2019p | 2027 5P 2022 SP | Heavy |Retirement Project & Potential Mitigation Solutions
Description | Summer | Summer | Summer |Spring Light| Spring Off- Peak-Shift | Peak-Shift High CEC [Renewable| of QF
Peak Peak Peak Load Peak Forecast | & Min Gas | Generation
Gen s
P1-3:A3:23:_CARIBOU 230/230KV TB 11 .

WYANDTTE 115 P1-3:A3:2: TABLE MT 500/230KV T8 1 P6 N-1/N-1 >0.9 >0.9 >0.9 1.13| >0.9 >0.9 >0.9 >0.9 >0.9 >0.9  [Load power factor correction
WYANDTTE 115 P7-1:A3:18_Table Mountain(D)-Rio Oso 230 kV Line and P7 DCTL 1.06 1.02 1.02 1.11 1.04 1.02 1.02 1.02 1.02 1.02|Load power factor correction

Table Mountain(D)-Palermo 230 kV Line
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2017-2018 ISO Reliability Assessment - Study Results

Study Area: PG&E North Valley L} | I: ;
v Calitornia 150
High/Low Voltage
Voltage (PU)
20228P | 0
. . Catego Project & Potential Mitigation
Substation Contingency (All and Worst P6) Category gory 2019 2022 2021 2019 Spring [ 2022 Spring| 2019 SP | 2027 SP 2.022 SP Heavy Retirement ) - 9
Description | Summer | Summer | Summer |- : . | High CEC | Renewable Solutions
Light Load | Off-Peak | Peak-Shift | Peak-Shift . of QF
Peak Peak Peak Forecast | & Min Gas .
Generations
Gen
CRCANAL 60 |P1-3:A3:59: NEO REDT 60/13.8KV TB 1 P1 N-1 4.3 10.7 11.7 4.2 5.2 7.3 11.7 11.0 8.6 112  |Project Cottonwood - Red Bluff
- Scope under review
NEOREDT 60 |P1-3:A3:59: NEO REDT 60/13.8KV TB 1 P1 N-1 4.3 10.8 11.7 4.2 5.2 7.3 11.8 11.1 8.6 112  |Project Cottonwood - Red Bluff
- Scope under review
REDBLFF 60  |P1-2:A3:73: COTTONWD-RED BLFF 60KV [0] p1 N-1 2.4 9.3 9.5 0.7 1.2 9.4 10.9 10.2 5.7 9.5 |"rolect Cottonwood - Red Bluff
- Scope under review
TYLER 60 P1-3:A3:59: NEO REDT 60/13.8KV TB 1 P1 N-1 4.3 10.7 11.6 4.2 5.2 7.3 11.7 11.0 8.6 111  |Frolect Cottonwood - Red Bluff
- Scope under review
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2017-2018 ISO Reliability Assessment - Study Results
Study Area:

Transient Stability

PG&E North Valley

& California I1SO

Transient Stability Performance (Number of voltage and frequency violations)

Category e
. ] 2019 ) ) Potential Mitigation
Contingency Category [ Descriptio 2022 Summer | 2027 Summer | 2019 Spring 2022 Spring Off- :
Summer : Select.. Select.. Select.. Select.. Select.. Solutions
n Peak Peak Light Load Peak
Peak
Colusa Generator fault (steam unit) P1-1 0 0 0 1 1 Under review with PTO
Table Mountain to Thermalito 230 kV line fault P1-2 0 0 0 0 0 No Violation
Round Mountain 500/230 kV Transformer fault P1-3 0 0 0 0 0 No Violation
Delevan SVD fault P1-4 0 1 1 0 1 Under review with PTO
Round Mountain 230 kV Bus Section fault P2-2 1 1 1 1 1 Under review with PTO
Round Mountain 230 kV non-bus-tie breaker fault P2-3 1 1 1 1 1 Under review with PTO
Round Mountain 230 kV bus-tie breaker fault P2-4 1 1 1 1 1 Under review with PTO
Colusa steam unit out and gas unit fault P3-1 0 0 0 1 1 Under review with PTO
Col t it out and Table Mountain to Th lito 230 kV , ,
.o usa steam unit out and Table Mountain to Thermalito P32 0 0 0 1 1 Under review with PTO
line fault
Col t tand R dM tain 500/230 kV . .
olusa generator out and Round Mountain 500/ P3-3 0 0 0 1 1 Under review with PTO
Transformer
Colusa generator out and Delevan SVD fault P3-4 0 1 1 1 Under review with PTO
Colusa steam and gas units fault + stuck breaker P4-1 0 0 0 1 Under review with PTO
Table Mountain -Rio O d Table Mountain-Pal 230 kv , ,
.a e Mountain -Rio Oso and Table Mountain-Palermo P42 1 1 1 1 1 Under review with PTO
line fault + stuck breaker
Round Mountain transf d Round Mountain - —
ound Mountain rar?s ormer and Round Mountain P4-3 0 0 0 0 0 No Violation
Cottonwood 230 kV lines + stuck breaker
Delevan SVD fault plus stuck breaker P4-4 0 1 1 0 1 Under review with PTO
Round Mountain b tion fault plus stuck break -bus-ti —
ound Mountain bus section fault plus stuck breaker (non-bus-tie P45 0 0 0 0 0 No Violation
breaker)
Round Mountain b tion fault plus stuck breaker (bus-ti , ,
ound Mountain bus section fault plus stuck breaker (bus-tie PAG 1 1 1 1 1 Under review with PTO
breaker)
Colusa gas turbine fault plus relay failure P5-1 0 0 0 1 1 Under review with PTO
Table Mountain - Rio Oso 230 kV line fault plus relay failure P5-2 0 0 0 0 0 No Violation
Round Mountain 500/230 kV Transformer fault plus relay failure P5-3 0 0 0 0 0 No Violation
Delevan SVD fault plus relay failure P5-4 0 1 1 0 1 Under review with PTO
Round Mountain 230 kV Bus section fault plus relay failure P5-5 1 1 1 1 1 Under review with PTO
Tesla 230 kV Bus section fault plus relay failure P5-5 0 0 0 0 0 No Violation
Round Mountain Transf d Round Mountain - Th lit —
ound Mountain 'rans ormer and Round Mountain ermalito PE-1 0 0 0 0 0 No Violation
and Hyatt 230 kV lines
Round Mountain and Table Mountain transformer faults P6-2 0 0 0 0 0 No Violation
Delevan and Cottonwood SVD faults P6-3 0 1 1 0 1 Under review with PTO
Pal -P d Pal -Rio Oso 115 kV li -T . .
alermo-Pease and Palermo-Rio Oso ines - Temporary P7-1 1 1 1 1 1 Under review with PTO
DCTL fault
Pal -P d Pal -Rio Oso 115 kV li -P t . .
alermo-Pease and Palermo-Rio Oso ines - Permanen p7-1 0 1 1 1 1 Under review with PTO

DCTL fault
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2017-2018 ISO Reliability Assessment - Study Results

Study Area: PG&E North Valley
Single Contingency Load Drop
Amount of Load Drop (MW POl
Worst Contingency Category Category p (MW) Mitigation
Description Select.. Select.. Select.. Select.. Select.. Select.. Select.. Select.. Select.. Select.. Cnltinne

No single contingency resulted in total load drop of more than 250 MW.
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2017-2018 ISO Reliability Assessment - Study Results

Study Area:

PG&E North Valley

Single Source Substation with more than 100 MW Load

. Load Served (MW) PO
Substation Mitigation
Select.. Select.. Select.. Select.. Select.. Select.. Select.. Select.. Select.. Select.. Calutinne

No single Source Substation with more than 100 MW Load.
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2017-2018 ISO Reliability Assessment - Study Results

Study Area: PG&E Central Valley
& California IO
Thermal Overloads | g _airornia
Loading (%)
2019 2022 SP | 2027
i : Category 2019 2022 2027 2022 | 2019 SP [ 2027 SP | 2022 SP | Heavy | Retireme ; T ;
Overloaded Facilit Contingency (All and Worst P6 Catego ha i Project & Potential Mitigation Solutions
y gency { ) gory Description | Summer | Summer | Summer Sﬁnl:tg Spring | Peak- Peak- [High CEC|Renewabl| nt of QF ) 9
Peak Peak Peak g Off-Peak [  Shift Shift | Forecast | e & Min |Generatio
Load
Gas Gen ns
Bus-tie Project: Vaca-Dixon voltage conversion projecct
P2-4:A5:6:_RIO OSO 115KV - SECTION 1D & 2D P2 breaker 98.9 105.3 110.3 17.7 13.6 101.5 122.4 117.4 70.2 112.5 |Project ISD: on-hold
Review project scope
Woodland - Davis 115 kV line P7-1:A4:16 Rio Oso-Woodland #1 115 kV Line & Project: Vaca-Dixon voltage conversion projecct
e ) : ) ) . 10.1 82.9 | 1004 | 97.7 59.1 93.0 ' :on-
(31962 WOODLANDTP 115 31970 WOODLD 115 1 1) Rio Oso-Woodland #2 115 kV Line P7 DCTL 81.0 | &1 | 913 | 127 Project ISD: on-hold
Review project scope
P1-2:A11:6: BRIGHTON-BELLOTA 230KV Project: Vaca-Dixon voltage conversion projecct
P1-2:A4:9:_EIO 0SO-BRIGHTON 230KV P6 N-1-1 82.9 81.7 81.8 <90 <90 85.1 91.6 90.6 <90 100.8 Propct ISD.: on-hold
Review project scope
Project: Vaca-Dixon voltage conversion projecct
P2-2:A4:20:_BRIGHTN 115KV SECTION ME P2 Bus 110.3 84.6 84.1 39.4 22.0 86.9 92.1 92.8 69.9 83.2  |Project ISD: on-hold
Review project scope
P2-3:A4:19: BRIGHTN - ME 115KV & Non-bus-tie Project: Vaca-Dixon voltage conversion projecct
WEST SACR;MENTO-BRIGHTON LINE P2 breaker 110.7 113.0 84.6 39.5 22.0 87.3 92.6 933 70.2 83.7 Propct ISD.: on-hold
Review project scope
£7-3:A4:20: BRIGHTN - ME 115KV & Non-bus-tie Project: Vaca-Dixon voltage conversion projecct
BRIGHTN-DAVIS-BRKR SLG LINE P2 breaker 109.3 | 111.7 83.3 38.8 21.2 85.8 91.3 91.8 68.9 82.4 Pro;gct ISDI: on-hold
Review project scope
Woodland - Davis 115 kV line P2-4:A4:10:_BRIGHTN 115KV - SECTION ME & MD P2 Bus-tie 110.3 84.6 84.1 39.4 22.0 86.9 92.1 92.8 69.9 83.2 ggj_ggil\s/aDc.agnD :gll; volege conversin projecc
(31962 WOODLANDTP 115 365506 Q653FJCT 1151 1) e breaker ' ’ ’ ' ' ' ' ' ' ' j. .
Review project scope
Bus-tie Project: Vaca-Dixon voltage conversion projecct
P2-4:A5:6:_RIO OSO 115KV - SECTION 1D & 2D P2 breaker 79.7 85.1 89.9 4.0 6.4 82.2 101.6 96.9 51.1 113.8 |Project ISD: on-hold
Review project scope
P7-1:A4:17 Rio Oso-West S to 115 kV Line & Project: Vaca-Dixon voltage conversion projecct
AR/ To For L est sacramento ne P7 DCTL 955 | 102.7 | 1035 | 444 | 261 | 966 | 875 | 8.1 | 702 | 77.3 |ProjectISD: on-hold
West Sacramento-Brighton 115 kV Line . ;
Review project scope
P1.2:A4:34: WEST SACRAMENTO-DAVIS 115KV Project: Vaca-Dixon voltage conversion projecct
P1-2:A4:35:_BRIGHTN-DAVIS-BRKR SLG 115KV P6 N-1-1 102.0 106.1 106.6 <90 <90 104.4 117.0 119.7 <90 110.8 PrOJlect ISDl: on-hold
_| Review project scope
Bus-tie Project: Vaca-Dixon voltage conversion projecct
P2-4:A5:6:_RIO OSO 115KV - SECTION 1D & 2D P2 breaker 104.0 107.4 110.2 23.9 10.2 106.8 122.6 119.6 65.3 123.2 |Project ISD: on-hold
Brighton - Davis 115 kV line Review project scope
(31984 BRIGHTN 115 31993 BRKRICT 1151 1) b19:Ad:34: WEST SACRAMENTO-DAVIS 115KV Project: Vaca-Dixon voltage conversion projecct
P1-2:A4:25:_WOODLAND-DAVIS 115KV P6 N-1-1 108.0 110.2 110.9 <90 <90 110.5 120.5 124.8 73.6 114.1 PrOJlect ISDl: on-hold
_ Review project scope
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2017-2018 ISO Reliability Assessment - Study Results

Study Area: PG&E Central Valley
& California IO
Thermal Overloads | g _airornia
Loading (%)
2019 2022 SP | 2027
o - Category 2019 2022 2027 2022 [ 2019 SP | 2027 SP | 2022 SP | Heavy | Retireme ; T ;
Overloaded Facilit Contingency (All and Worst P6 Catego ha i Project & Potential Mitigation Solutions
y gency { ) gory Description | Summer | Summer | Summer SLr?rllr:tg Spring | Peak- Peak- [High CEC|Renewabl| nt of QF ) 9
Peak Peak Peak 9 Off-Peak |  Shift Shift [ Forecast | e & Min |Generatio
Load
Gas Gen ns
Bus-tie Project: Vaca-Dixon voltage conversion projecct
P2-4:A5:6:_RIO OSO 115KV - SECTION 1D & 2D P2 breaker 102.4 106.0 108.9 221 9.4 105.3 121.2 118.1 63.8 121.9 |Project ISD: on-hold
Brighton - Davis 115 kV line Review project scope
(31993 BRKRICT 115 32001 UCD_TP2 1151 1) b19:Ad:34: WEST SACRAMENTO-DAVIS 115KV Project: Vaca-Dixon voltage conversion projecct
P1-2:A4:25::WOODLAND-DAVIS 115KV P6 N-1-1 106.7 109.1 109.9 <90 <90 109.2 119.5 123.5 72.6 113.2 PrOJlect ISDl: on-hold
Review project scope
e . Project: Vaca-Dixon voltage conversion projecct
Vaca - Plainfield 60 kV | .
aca - Flaintie ne Base Case PO Normal | 809 | 875 | 918 | 144 | 27 | 825 | 1016 | 934 | 662 | 92.0 |ProjectISD: on-hold
(32082 PLFLDJCT 60.0 32090 WINTERS 60.0 1 1) . .
Review project scope
. . Project: Vaca-Dixon voltage conversion projecct
Vaca - Plainfield 60 kV line Base Case PO Normal | 81.3 | 886 | 929 | 135 | 30 | 830 | 1029 | 945 | 671 | 932 |ProjectISD: on-hold
(32082 PLFLDJCT 60.0 32092 PLAINFLD 60.0 1 1) . .
Review project scope
e . Project: Vaca-Dixon voltage conversion projecct
Vaca - Plainfield 60 kV | .
aca - Flaintie ne Base Case PO Normal | 801 | 879 | 922 | 137 | 59 | 816 | 1009 | 93.1 | 672 | 92.4 |ProjectISD: on-hold
(32088 VACA-DXN 60.0 32090 WINTERS 60.0 1 1) . .
Review project scope
Project: Vaca-Dixon voltage conversion projecct
P1-3:A4:19:_VACA-DIX 115/60KV TB 9 P1 N-1 96.4 106.8 110.6 44.5 49.8 97.8 117.8 115.7 85.4 110.7 |Project ISD: on-hold
Review project scope
Non-bus-tie Project: Vaca-Dixon voltage conversion projecct
P2-3:A4:33:_VACA-DIX 115KV - MIDDLE BREAKER BAY 4 P2 breaker 96.4 106.9 | 110.7 44.5 49.8 97.9 118.0 | 115.8 85.5 110.8 |Project ISD: on-hold
Vaca 115/60 kV Transformer No. 5 Review project scope
(32088 VACA-DXN 60.0 31998 VACA-DIX 115 5 1) b11:A4:9: WADHAM 911KV GEN UNIT 1 Project: Vaca-Dixon voltage conversion projecct
P1-3:A4:19_:_VACA-DIX 115/60KV TB 9 P3 G-1/N-1 <90 106.9 110.6 <90 <90 <90 118.0 | 115.2 <90 110.7 Pro;gct ISDI: on-hold
Review project scope
P1-3:A4:19: VACA-DIX 115/60KV TB 9 Project: Vaca-Dixon voltage conversion projecct
P1-2:A4:49::DIXON-VACA 42 60KV P6 N-1-1 <90 108.3 112.3 <90 <90 <90 119.2 116.9 86.1 112.4 Propct ISD.: on-hold
Review project scope
Dixon-Vaca #2 60 kv P2-1:A4:58:_DIXON-VACA #1 60KV Line Section Project: Vaca-Dixon voltage conversion projecct
A ] P2-1 925 | 105.8 | 1085 | 54.4 65.1 93.6 | 1145 | 116.6 | 87.3 | 108.8 [ProjectISD: on-hold
(32100 DIXONPGE 60.0 32101 DIXON-J2 60.0 2 1) (VACA-DXN-VACA-IT1) w/o fault I )
Review project scope
Pease - Rio 0so 115 kV Line P2-4:A5:2:_RIO 0SO 230KV - SECTION 2D & 1D P2 Bus-tie | 1006 | <90 | <00 | 201 | <90 | 1029 | <90 | <90 | <go | <go [Neartem:Actionplan .
(32200 PEASE 115 32288 E.MRY J1 1151 1) breaker Long term: South of Palermo project (ISD: 4/22)
Pease - Rio Oso 115 kV Line P2-4:A5:2;_RIO 0SO 230KV - SECTION 2D & 1D P2 Bus-ie | 1594 | <00 | <00 | 206 | <90 | 1094 | <90 | <90 | <o | <go [Nearterm:Action plan .
(32208 GLEAF TP 115 32214 RIO 0OSO 1151 1) breaker Long term: South of Palermo project (ISD: 4/22)
Pease - Rio Oso 115 kV Line P2-4:A5:2:_RIO 0SO 230KV - SECTION 2D & 1D P2 Bus-tie | 1005 | <0 | <00 | 202 | <90 | 1028 | <90 | <90 | <go | <go [Neartem:Action plan .
(32290 OLIVH J1 115 32288 E.MRY J1 1151 1) breaker Long term: South of Palermo project (ISD: 4/22)
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2017-2018 ISO Reliability Assessment - Study Results

Study Area: PG&E Central Valley
& California 150
Thermal Overloads | g _airornia
Loading (%)
2019 2022 SP | 2027
" . Catego ' . e .
Overloaded Facility Contingency (All and Worst P6) Category gory 2019 2022 2027 Spring 20_22 2019 SP | 2027 SP 2,022 SP | Heavy |Refireme Project & Potential Mitigation Solutions
Description | Summer | Summer | Summer Light Spring | Peak- Peak- [High CEC|Renewabl| nt of QF
Peak Peak Peak g Off-Peak [  Shift Shift | Forecast | e & Min |Generatio
Load
Gas Gen ns
P5-5:A5:1:_Atlantic 230 kV BAAH Bus #1 Non- Protection upgrade
- P55 111.0 125.0 116.3 14.7 14.2 113.5 121.1 135.6 75.7 134.4 . . .
(failure of non-redundent relay) redundant Project: Rio Oso - Atlantic 230 kV
Rio Oso - Lincoln 115 kV Line P7-1:A5:2_Rio Oso-Atlantic 230 kV Line & Action plan or SPS
(32214 RI0 0SO 115 32404 SPIJCT 1151 1) Rio Oso-Gold Hill 230 kV Line P7 DCTL 82.9 98.6 945 10.6 325 83.3 9.2 1011 94.9 9.2 Project: Rio Oso - Atlantic 230 kV
P1-2:A5:10:_ATLANTIC-GOLD HILL 230KV Action plan or SPS
- -1- . . . < < . 120.6 135.3 75.6 115.0 . . .
P1-2:A5:6:_RIO OSO-ATLANTIC 230KV P6 N-A-T ) 1110 ) 1244 1 1157 1 <90 90 | 1135 Project: Rio Oso - Atlantic 230 kV
P5-5:A5:1:_Atlantic 230 kV BAAH Bus #1 Non- Protection upgrade
" P55 85.4 97.7 88.1 9.3 8.7 87.6 92.5 107.3 56.9 105.8 . . .
Lincoln - Pleasant Grove 115 kV Line (failure of non-redundent relay) redundant Project: Rio Oso - Atlantic 230 kV
(32356 LINCLN 115 32398 ULTRAJT 1151 1) P1-2:A5:10:_ATLANTIC-GOLD HILL 230KV Action plan or SPS
- -1- . . 87.6 <90 <90 87.6 92.0 107.0 56.8 86.9 . . .
P1-2:A5:6:_RIO OSO-ATLANTIC 230KV P6 N-1-1 855 | 971 Project: Rio Oso - Atlantic 230 kV
P5-5:A5:1:_Atlantic 230 kV BAAH Bus #1 Non- Protection upgrade
- P55 96.4 110.8 101.2 20.5 18.0 98.5 105.6 120.5 69.3 104.9 . . .
Lincoln - Pleasant Grove 115 kV Line (failure of non-redundent relay) redundant Project: Rio Oso - Atlantic 230 kV
(32398 ULTRAJT 115 32408 PLSNT GR 115 1 1) P1-2:A5:10:_ATLANTIC-GOLD HILL 230KV Action plan or SPS
- -1- 96.4 110.1 100.5 <90 <90 98.5 104.9 120.1 69.2 100.5 . . .
P1-2:A5:6:_RIO OSO-ATLANTIC 230KV P6 N-1-1 Project: Rio Oso - Atlantic 230 kV
. Project: Atlantic-Placer 115 kV line
Non-bus-tie .
P2-3:A5:83:_DRUM 115KV - RING R5 & R4 P2 breaker 78.8 95.7 96.0 65.5 8.7 81.1 90.5 101.2 90.6 82.1 |Project ISD: on-hold
Review project scope
Bus-tie Project: Atlantic-Placer 115 kV line
P2-4:A5:4:_GOLDHILL 115KV - SECTION 1F & 2F P2 breaker 1388 147.8 144.1 49.5 52.2 142.3 169.0 | NConv 90.0 144.0 |Project ISD: on-hold
Review project scope
Drum - H|gg|n5 115 kV line P1-2:A5:21: PLACER-GOLD HILL #2 115KV Project: Atlantic-Placer 115 kV line
(32218 DRUM 115 32220 DTCH FL1 1151 1) P1-2:A5:20:_PLACER-GOLD HILL #1 115KV Pe NAT | 832 | 886 | 857 | <90 | <%0 | 878 | 1010 | 981 | <90 | 857 |ProjectISD: on-hold
Review project scope
P7-1:A5:11 Drum-Rio 0so No. 1 115 KV Line & Project: Atlantic-Placer 115 kV line
S ITHmTO > P7 DCTL 788 | 957 | 9.0 | 655 | 87 | 811 | 905 | 1012 | 906 | 821 |ProjectISD: on-hold
Drum-Rio Oso No. 2 115 kV Line ) ;
Review project scope
P7-1:A5:19_Placer-Gold Hill No. 1 115 kV Line and Project: Atlantic-Placer 115 kV line
. Ny P7 DCTL 83.1 88.7 85.8 51.4 43.1 87.7 96.4 103.8 57.2 85.7 |Project ISD: on-hold
Placer-Gold Hill No. 2 115 kV Line ) ;
Review project scope
_ . . Project: Atlantic-Placer 115 kV line
Drum - H 115kV | - .
rum - Hggins ne P2-4:A5:4:_GOLDHILL 115KV - SECTION 1F & 2F P2 Bus-tie | gc2 | 947 | 926 | 138 | 215 | 904 | 1067 | Nconv | 600 | 925 |ProjectISD: on-hold
(32220 DTCH FL1 115 32224 CHCGO PK 1151 1) breaker . .
Review project scope
_— . . Project: Atlantic-Placer 115 kV line
Drum - Higgins 115 kv line P2-4:A5:4:_GOLDHILL 115KV - SECTION 1F & 2F P2 Bus-tie 107.6 | 1182 | 116.1 | 10.7 2.8 112.6 | 130.3 | NConv | 83.0 | 116.0 [ProjectISD: on-hold
(32224 CHCGO PK 115 32232 HIGGINS 1151 1) breaker . .
Review project scope
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2017-2018 ISO Reliability Assessment - Study Results

Study Area: PG&E Central Valley
& California 150
Thermal Overloads | g _airornia
Loading (%)
2019 2022 SP | 2027
. . Catego i . e .
Overloaded Facility Contingency (All and Worst P6) Category gory 2019 2022 2027 Spring 20_22 2019 SP | 2027 SP 2,022 SP | Heavy |Refireme Project & Potential Mitigation Solutions
Description | Summer | Summer | Summer Light Spring | Peak- Peak- [High CEC|Renewabl| nt of QF
Peak Peak Peak 9 Off-Peak |  Shift Shift [ Forecast | e & Min |Generatio
Load
Gas Gen ns
P2-4:A11:3;_BELLOTA 230KV - SECTION 1E & 2E P2 Bustie | 414 | Nconv | 1127 | 298 | 571 | 434 | Nconv | Nconv | 140 | 1197 [Shortterm:Actionplan
breaker Project: Vierra looping project
_ _ P2-4:A11:9:_TESLA 115KV - SECTION 1D & 2D P2 Bus-ie | gea | 768 | 863 | 363 | 431 | 695 | 1213 | 1064 | Nconv | 1046 [ShOTierm:Actionplan
Stanislaus-Melones-Manteca 115 kV Line No. 1 breaker Project: Vierra looping project
(33500 MELNS JA 115 33509 AVENATP1 1151 1) 1:A11:3: . - Acti
P7-L:ALL:3:_STANISLAUS MANTECA #2 113KV & p7 DCTL 443 | 254 | 250 | 1085 | 975 | a6 | 426 | 421 | 777 | 344 |ShOUUIerm:Actonplan
STANISLAUS-MELONES SW STA-RIVERBANK JCT SW STA 115KV Project: Vierra looping project
P7-1:A12:4:_STANISLAUS-MANTECA #2 115KV & Short term: Action plan
STANISLAUS-MELONES SW STA-RIVERBANK JCT SW STA 115KV P7 DCTL 443 454 450 104.5 97.5 44.6 42.6 421 7.7 34.4 Project: Vierra looping project
Stanislaus-Mel -Manteca 115 kV Line No. 1 -ti : Acti
anistaus-Melones-lanteca ine No P2-4:A11:3;_BELLOTA 230KV - SECTION 1E & 2E P2 Busie | 213 | nconv | 847 | 191 | 142 | 722 | Nconv | NConv | 513 | 902 [Shortterm:Actionplan
(33506 STANISLS 115 33501 FRGTNTP1 1151 1) breaker Project: Vierra looping project
_ P2-4:A11:3;_BELLOTA 230KV - SECTION 1E & 2E P2 Bus-te | oo5 | Nconv | 1204 | 195 | 502 | 589 | Nconv | Nconv | 22.4 | 1289 |Shortterm:Actionplan
Stanislaus-Melones-Manteca 115 kV Line No. 1 breaker Project: Vierra looping project
(33509 AVENATP1 115 33514 MANTECA 1151 1) i - Acti
P2-4:A11:9; TESLA 115KV - SECTION 1D & 2D P2 Bustie | 1 | 619 | 711 | 260 | 500 | s44 | 1044 | 905 | Nconv | goq [Shortterm:Actionplan
breaker Project: Vierra looping project
_ , P2-4:A11:3;_BELLOTA 230KV - SECTION 1E & 2E P2 Bus-tie | 11c 6 | Nconv | 1666 | 186 | 353 | 1189 | Nconv | NConv | 57.5 | 178.4 |Snortterm:Actionplan
Riverbank Jct - Manteca 115 kV Line breaker Project: Vierra looping project
(33516 RPN JNCN 115 33514 MANTECA 1151 1) 2:A11:36: R . - Acti
P1-2:A11:36:_SCHULTE SW STA-KASSON-MANTECA 115KV PG NA-1 <90 83.4 94.9 <90 <90 <90 T 88.0 <90 95.7 Sho_rt term Action plan .
P1-2:A11:39:_STANISLS-MELONES-RIVRBKIT 115KV Project: Vierra looping project
Riverbank Jct - Manteca 115 kV Line P2-4:A11:3;_BELLOTA 230KV - SECTION 1E & 2E P2 Bus-te | 305 | Nconv | 1056 | 192 | 226 | 385 | Nconv | Nconv | 365 | 1132 |Shortterm:Actionplan
(33516 RPN JNCN 115 33520 RIPON 1151 1) breaker Project: Vierra looping project
. P1-2:A11:54:_SCHULTE SW STA-LAMMERS 115KV s
Schulte - Kasson - Manteca 115 kV Line P1-2:A11:48;_TESLA-TRACY 115KV MOAS OPENED ON LEPRINO_TRACY|  P6 N1 | 1098 | 1190 | 1252 | <90 | <00 | 1108 | 1405 | 1356 | 856 | 1255 [Sortterm:Actionplan
(33526 KSSN-JC1 115 33528 KASSON 1151 1) I Project: Vierra looping project
Schulte - Kasson - Manteca 115 kV Line P1-2:A11:54:_SCHULTE SW STA-LAMMERS 115KV Short term: Action plan
- P6 -1- 92.4 101.6 113.7 <90 <90 93.1 130.4 118.4 73.4 113.2 ) ) . .
(33530 KSSN-JC2 115 33550 HJ HEINZ 1151 1) P1-2:A11:36:_SCHULTE SW STA-KASSON-MANTECA 115KV N-1-1 Project: Vierra looping project
. P1-2:A11:48:_TESLA-TRACY 115KV MOAS OPENED ON LEPRINO_TRACY s
s;::;t:OC:ESNO;P;AS”;;aS;ESK?Sﬂ\IL'Jncel s11 I P6 N-1-1 96.7 | 1032 | 1055 | <90 | <00 | 980 | 1148 | 109.0 | <90 | 1058 f,ho.rt tfr\r/r." ACtl'on plan t
( ) ) P1-2:A11:54: SCHULTE SW STA-LAMMERS 115KV roject. Vierra looping projec
. P1-2:A11:48:_TESLA-TRACY 115KV MOAS OPENED ON LEPRINO_TRACY .
Schulte - K - Manteca 115 kV L - - :
;3:4&;::3”15 3;5”41efEc o1 1I1n5e1 . iIc P6 N-1-1 96.6 | 103.1 | 1054 | <90 | <90 | 979 | 1147 | 1089 | <90 | 105.8 gh;).;t tfr\;‘.]eAaCtl'gg plan et
( - ) P1-2:A11:54: SCHULTE SW STA-LAMMERS 115KV roject. vierra looping proj
Tesla Schulte SW STA #2 115KV P1-2:A11:37:_TESLA-SCHULTE SW STA #1 115KV Short term: Action plan
- P6 -1- 81.9 87.0 92.3 <90 <90 83.0 100.5 98.4 <90 97.0 ; . . .
(33540 TESLA 115 33541 AEC_TP111511) P1-2:A11:55:_GWFTRACY-SCHULTE #1 115KV N-1-1 Project: Vierra looping project
Tesla Schulte SW STA #1 115KV P1-2:A11:47:_TESLA-SCHULTE SW STA #2 115KV Short term: Action plan
- P6 N-1-1 82.5 87.4 92.6 <90 <90 83.6 100.7 98.9 <90 97.3 ) ) . .
(33540 TESLA 115 33543 AEC_TP211511) P1-2:A11:55:_GWFTRACY-SCHULTE #1 115KV Project: Vierra looping project
P2-3:A11:15:_KASSON - 1D 115KV & Non-bus-tie Short term: Action plan
- P2 86.8 91.7 97.4 15.4 15.5 88.0 109.7 103.5 61.3 103.1 . . . .
Tesla - Tracy 115 kV Line SCHULTE SW STA-KASSON-MANTECA LINE breaker Project: Vierra looping project
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2017-2018 ISO Reliability Assessment - Study Results

Study Area: PG&E Central Valley
& California IO
Thermal Overloads | g _airornia
Loading (%)
2019 2022 SP | 2027
" . Catego ' . e .
Overloaded Facility Contingency (All and Worst P6) Category gory 2019 2022 2027 Spring 20_22 2019 SP | 2027 SP 2,022 SP | Heavy |Refireme Project & Potential Mitigation Solutions
Description | Summer | Summer | Summer Light Spring | Peak- Peak- [High CEC|Renewabl| nt of QF
Peak Peak Peak g Off-Peak [  Shift Shift | Forecast | e & Min |Generatio
Load
Gas Gen ns
(33540 TESLA 115 33544 ELLS GTY 115 1 1) P1-2:A11:54: SCHULTE SW STA-LAMMERS 115KV Short term: Action plan
P1-2:A11:36:_SCHULTE SW STA-KASSON-MANTECA 115KV P6 N-1-1 100.6 107.7 114.7 <90 <90 101.4 130.0 1233 78.7 114.7 Project: Vierra looping project
Tesla - Tracy 115 kV Line P1-2:A11:54:_SCHULTE SW STA-LAMMERS 115KV Short term: Action plan
- P6 -1- 85.4 91.8 97.8 <90 <90 86.2 111.1 105.3 <90 97.9 ) . . .
(33544 ELLS GTY 115 33546 TRACY JC11511) P1-2:A11:36:_SCHULTE SW STA-KASSON-MANTECA 115KV N-1-1 Project: Vierra looping project
P2-3:A11:15:_KASSON - 1D 115KV & Non-bus-tie Short term: Action plan
- P2 84.9 90.0 95.7 14.5 14.7 86.1 108.1 101.8 59.6 101.4 ; . . .
Tesla - Tracy 115 kV Line SCHULTE SW STA-KASSON-MANTECA LINE breaker Project: Vierra looping project
33542 LEPRINO 115 33546 TRACY JC 1151 1) -2:A11:54: - - Acti
( P1-2:A11:54: SCHULTE SWSTA-LAMMERS 115KV P6 N-1-1 087 | 1060 | 1130 | <00 | <00 | 995 | 1283 | 1216 | 770 | 1131 [Snortterm:Actonplan
P1-2:A11:36:_SCHULTE SW STA-KASSON-MANTECA 115KV Project: Vierra looping project
P2-3:A11:15:_KASSON - 1D 115KV & Non-bus-tie Short term: Action plan
- P2 109.2 116.2 124.4 17.1 18.4 110.7 140.6 131.0 76.2 131.8 ; . . .
SCHULTE SW STA-KASSON-MANTECA LINE breaker Project: Vierra looping project
Tesla - Tracy 115 kV Line P5-5:A11:1:_SCHULTE 115KV BAAH BUS #1 Non- Short term: Action plan
- . . . . . 87.7 110.3 104.0 64.6 103.1 ) ) . .
(33542 LEPRINO 115 33548 TRACY 1151 1) (FAILURE OF NON-REDUNDENT RELAY) PS5 redundant 86.5 924 98.2 154 16.6 Project: Vierra looping project
P1-2:A11:54:_SCHULTE SW STA-LAMMERS 115KV Short term: Action plan
P1-2:A11:36:_SCHULTE SW STA-KASSON-MANTECA 115KV P6 N-1-1 127.1 1 137.2 | 1471 <90 <90 128.2 1 167.2 | 157.0 9.1 147.2 Project: Vierra looping project
Tesla - Lawrence Lab 115 kv Line P2-4:A11:8:_TESLA D 230KV - SECTION 1D & 2D P2 Bus-tie 3.6 6.2 88 | 424 | 1373 | 35 | 281 | 213 | 360 | 247 [ShOtem:Actonplan
(33540 TESLA 115 33574 LLNLTAP 1151 1) breaker Project: Vierra looping project
Vierra - Tracy - Kasson 115 kV Line P1-2:A11:54:_SCHULTE SW STA-LAMMERS 115KV Short term: Action plan
- P6 -1- 90.8 99.8 111.7 <90 <90 91.6 128.2 116.4 72.1 111.3 ; . . .
(33548 TRACY 115 33550 HJ HEINZ 1151 1) P1-2:A11:36:_SCHULTE SW STA-KASSON-MANTECA 115KV N-1-1 Project: Vierra looping project
n n - - V _ H . 1
Stockton "A" - Lockeford - Bellota #1 115K P2-4:A11:3;_BELLOTA 230KV - SECTION 1E & 2E P2 Bus-ie | 250 | Nconv | 1038 | 249 | 221 | 742 | Nconv | Nconv | ss6 | og7 [Shortterm:Actonplan
(33560 LCKFRDJA 115 33562 BELLOTA 1151 1) breaker Project: Vierra looping project
_ . P2-4:A11:3:_BELLOTA 230KV - SECTION 1E & 2E P2 Bus-ie | 906 | Nconv | 1245 | 289 | 217 | 930 | Nconv | NConv | 646 | 1183 |Shortterm:Actionplan
Bellota-Riverbank-Melones 115 kV Line breaker Project; Vierra looping project
33562 BELLOTA 115 33950 RVRBK TP 1151 1) - - Acti
( P2-4:A11:9:_TESLA 115KV - SECTION 1D & 2D P2 Bus-e | 4o | 539 | 669 | 192 | 1313 | 494 | 1146 | 947 | Nconv | 1006 [ShOTerm:Actonplan
breaker Project: Vierra looping project
Cortina 230/115/60 kV Transformer No. 1 P1-3:A4:5:_CORTINA 230/115KV TB 4 P1 N-1 102.5 | 106.4 | 106.7 57.3 68.0 103.0 | 104.9 | 102.7 62.7 101.7 [Under review: Existing operating procedure
P1-1:A4:9:_WADHAM 9.11KV GEN UNIT 1 ) .
32056 CORTINA 60.0 30451 CRTNAM 23011 - -1/N- . iew: Exi
( ) P1-3.A4:5: CORTINA 230/115KV TB 4 P3 G-1/N-1 100.1 | 100.1 | 98.4 <90 58.3 | 1059 | 108.2 | 117.4 | 816 99.4  [Under review: Existing operating procedure
P2-3:A5:85:_BRNSWALT 115KV - RING R4 & R3 P2 N%’::;T(::'e 70.3 78.4 76.6 161.3 16.9 71.6 70.1 73.3 61.8 65.1 [Under review: Existing operating procedure
Drum - Rio Oso 115 kV No. 1 line Bus-tie
(32214 RIO OSO 115 32225 BRNSWKTP 115 1 1) P2-4:A5:4:_GOLDHILL 115KV - SECTION 1F & 2F P2 breaker 25.4 24.3 22.4 88.7 33.0 27.2 25.2 NConv 24.3 19.9 [Under review: EXiSting Operating procedure
P1-2:A5:35:_RIO 0SO-DRUM-BRUNSWCK 115KV o .
P1.2:A5:37: BELL-PLACER 115KV P6 N-1-1 124.3 160.4 | 158.5 | 204.0 <90 122.6 97.9 149.8 | 143.4 | 122.7 [Under review: Existing operating procedure
Drum - Rio Oso 115 kV No. 2 line P1-2:A5:34:_RIO OSO-BRNSWALT-DRUM 115KV . .
- P6 N-1-1 58.6 93.8 95.0 206.7 <90 58.2 93.3 91.5 133.6 60.8 [Under review: Existing operating procedure
(32214 RI0 OSO 115 32244 BRNSWCKP 115 2 1) P1-2:A5:37:_BELL-PLACER 115KV g operating p
_ _ . _ P2-3:A5:80;_DRUM 115KV - RING R7 & R6 pp | Nonbuste| oo o | g57 | 867 | 1162 | 487 | 858 | 855 | 838 | 1005 | 84.4 |Under review: Existing operating procedure
Summit - Summit Metering Station 60 kV breaker
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2017-2018 ISO Reliability Assessment - Study Results

Study Area: PG&E Central Valley
& California IO
Thermal Overloads | g _airornia
Loading (%)
2019 2022 SP | 2027
o - Category 2019 2022 2027 2022 [ 2019 SP | 2027 SP | 2022 SP | Heavy | Retireme ; T ;
Overloaded Facilit Contingency (All and Worst P6 Catego ha i Project & Potential Mitigation Solutions
y gency ( ) gory Description | Summer | Summer | Summer SLr?rllr:tg Spring | Peak- Peak- [High CEC|Renewabl| nt of QF ) g
Peak Peak Peak g Off-Peak [  Shift Shift | Forecast | e & Min |Generatio
Load
Gas Gen ns
(30993 SUMMIT 60.0 64109 SUMMIT 3 60.0 1 1) Non-bus-tie , - ,
P2-3:A5:84:_BRNSWALT 115KV - RING R5 & R6 P2 breaker 86.6 86.8 86.8 116.2 48.7 86.0 85.6 83.9 100.6 84.5 |Under review: Existing operating procedure
P2-3:A5:85:_BRNSWALT 115KV - RING R4 & R3 P2 Non-bus-tie | 505 | 4393 | 1346 | 1504 | 218 92.6 97.4 | 139.9 | 94.6 89.7 |Under review: Existi ti d
Drum - Rio 0so 115 kV No. 1 line -3:A5:85:_| - breaker . . . . . . . . . . nder review: Existing operating procedure
(32218 DRUM 115 32222 DTCH FL2 1151 1) P1-2:A5:35:_RIO OSO-DRUM-BRUNSWCK 115KV . L .
P1-2:A5:37: BELL-PLACER 115KV P6 N-1-1 178.0 | 220.5 | 215.8 | 220.6 <90 177.3 | 156.0 | 216.0 | 174.2 | 179.5 |Under review: Existing operating procedure
P2-3:A5:85:_BRNSWALT 115KV - RING R4 & R3 P2 N%’::;T(::'e 1235 | 139.2 | 1345 | 177.8 41.1 126.0 | 130.9 | 139.9 | 100.5 | 123.1 ([Under review: Existing operating procedure
P2-4:A5:4:_GOLDHILL 115KV - SECTION 1F & 2F P2 Bus-tie 103 | 143 | 159 | 928 | 426 | 82 | 161 | NConv| 335 | 16.2 |Under review: Existing operating procedure
. . breaker
Drum - Rio Oso 115 kV No. 1 line
(32214 RIO 0SO 115 32225 BRNSWKTP 115 1 1) . .
P2-1:A5:31:_DRUM-HIGGINS 115KV Line Section S .
(CHCGO PK_HIGGINS) P2-1 wio fault 91.9 90.6 91.6 100.2 42.0 93.4 98.8 93.5 91.3 94.3  [Under review: Existing operating procedure
P1-2:A5:35:_RIO OSO-DRUM-BRUNSWCK 115KV S .
P1-2:A5:37: BELL-PLACER 115KV P6 N-1-1 177.9 | 220.4 | 215.7 | 220.5 <90 177.3 | 1579 | 215.9 | 180.9 | 179.5 |Under review: Existing operating procedure
P1-2:A5:37:_BELL-PLACER 115KV P1 N-1 103.5 102.1 102.9 102.7 415 105.1 106.9 105.6 98.2 101.7 |Under review: Existing operating procedure
P2-3:A5:24:_PLACER - 1D 115KV & BELL-PLACER LINE P2 N%’:::I’(::'e 101.7 | 100.1 | 100.9 | 102.7 | 416 | 1032 | 1044 | 1034 | 965 | 99.7 |Under review: Existing operating procedure
Drum - Rio Oso 115 kV No. 2 line
(32218 DRUM 115 32244 BRNSWCKP 115 2 1) P2-1:A5:31:_DRUM-HIGGINS 115KV (CHCGO PK-HIGGINS) P2-1 "”\;v‘josfzztl'to” 105.1 | 103.9 | 1048 | 103.1 | 41.8 | 106.7 | 108.7 | 107.6 | 99.4 | 103.6 [Under review: Existing operating procedure
P1-2:A5:34:_RIO OSO-BRNSWALT-DRUM 115KV o .
P1.2:A5:37: BELL-PLACER 115KV P6 N-1-1 99.5 134.0 | 133.8 | 219.9 <90 99.6 134.0 | 134.8 | 159.6 99.8 |Under review: Existing operating procedure
. _ P2-3:A5:80;_DRUM 115KV - RING R7 & R6 pp | Nonbuste| oo o | g4g | ss0 | 1103 | 483 | 830 | 838 | 821 | 97.0 | 82.8 |Under review: Existing operating procedure
Drum - Summit 60 kV Line breaker
(32365 TAMARACK 60.0 30993 SUMMIT 60.0 1 1) Non-bus-tie ' - '
P2-3:A5:84:_BRNSWALT 115KV - RING R5 & R6 P2 breaker 83.6 84.9 85.0 110.3 48.3 83.0 83.8 82.1 97.1 82.8 [Under review: Existing operating procedure
Non-bus-tie L .
) ] P2-3:A5:80:_DRUM 115KV - RING R7 & R6 P2 89.9 91.3 91.5 118.7 52.2 89.3 90.2 88.4 104.0 89.2  |Under review: Existing operating procedure
Drum - Summit 60 kV Line breaker
(32366 CISCO GR 60.0 32365 TAMARACK 60.0 1 1) Non-bus-tie ' - '
P2-3:A5:84:_BRNSWALT 115KV - RING R5 & R6 P2 breaker 89.9 91.3 91.6 118.7 52.3 89.3 90.3 88.5 104.1 89.2  [Under review: Existing operating procedure
Non-bus-tie L .
) ] P2-3:A5:80:_DRUM 115KV - RING R7 & R6 P2 91.9 93.2 93.5 120.4 54.1 91.3 92.2 90.4 106.0 91.1 |Under review: Existing operating procedure
Drum - Summit 60 kV Line breaker
(32366 CISCO GR 60.0 32372 SPAULDNG 60.0 1 1) Non-bus-tie ' - '
P2-3:A5:84:_BRNSWALT 115KV - RING R5 & R6 P2 breaker 92.0 93.3 93.5 120.4 54.1 91.4 92.2 90.5 106.1 91.2  [Under review: Existing operating procedure
Eldorado - Mi i Flat 115 kV No. 2 Li -1:A5:12: - i i . . , .
orado - Missouri Fa O. 2 tine P2-L:AS:12:_MISSOURI FLAT-GOLD HILL #2 115KV pp-q |HneSecton | e o | 1607 | 1622 | 462 | 283 | 1523 | 1775 | 2013 | 1106 | 164.0 |Under review: Load connection reconfiguration
(32250 ELDORAD 115 32481 APLHTAP2 1152 1) (GOLDHILL-SHPRING2) w/o fault
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2017-2018 ISO Reliability Assessment - Study Results

Study Area: PG&E Central Valley
& California 150
Thermal Overloads | g |airornia
Loading (%)
2019 2022 SP | 2027
" - Category 2019 2022 2027 2022 | 2019 SP [ 2027 SP | 2022 SP | Heavy | Retireme . Y -
Overloaded Facilit Contingency (All and Worst P6 Catego > i Project & Potential Mitigation Solutions
y gency ( ) gory Description | Summer | Summer | Summer SLr?rllr:tg Spring | Peak- Peak- [High CEC|Renewabl| nt of QF ) g
Peak Peak Peak 9 Off-Peak |  Shift Shift [ Forecast | e & Min |Generatio
Load
Gas Gen ns
Eldorado - Mi i Flat 115 kV No. 2 Li -1:A5:12: . i i . . , ,
orado - Missourt H1a 0.2 tine P2-L:AS:12:_MISSOURI FLAT-GOLD HILL #2 115KV ppy | HneSecton | e o | 1698 | 1623 | 461 | 285 | 1523 | 1775 | 201.4 | 1106 | 164.1 |Under review: Load connection reconfiguration
(32481 APLHTAP2 115 32257 PLCRVLT2 1152 1) (GOLDHILL-SHPRING2) w/o fault
Eldorado - Missouri Flat 115 kV No. 1 Line P2-1:A5:12:_MISSOURI FLAT-GOLD HILL #2 115KV Line Section . . , .
- P2-1 140.0 153.8 146.5 34.1 20.3 143.6 161.3 183.0 119.3 148.1 |Under review: Load connection reconfiguration
(32482 APLHTAP1 115 32255 PLCRVLT1 1151 1) (GOLDHILL-SHPRING2) wio fault g
Eldorado - Mi i Flat 115 kV No. 1 Li -1:A5:12: . i i . . , ,
orado - Missouri Fa 0. % tine P2-L:AS:12:_MISSOURI FLAT-GOLD HILL #2 115KV pp-1 |HneSecton | o | 1275 | 1210 | 251 | 139 | 1175 | 1340 | 1537 | 1015 | 1223 |Under review: Load connection reconfiguration
(32250 ELDORAD 115 32482 APLHTAP1 1151 1) (GOLDHILL-SHPRING2) w/o fault
Eldorado - Missouri Flat 115 kV No. 1 Line P2-1:A5:12:_MISSOURI FLAT-GOLD HILL #2 115KV Line Section . . , .
= P2-1 84.3 92.6 88.2 20.5 12.0 86.5 97.1 110.1 71.8 89.1 [Under review: Load connection reconfiguration
(32255 PLCRVLT1 115 32261 MIZOU_T111511) (GOLDHILL-SHPRING2) wio fault g
P2-2:A5:29:_COLGATE 60KV SECTION 1D P2 Bus <90 <90 <90 53.4 108.8 <90 <90 <90 <90 <90 |Apply summer setup if needed
P2-3:A5:35:_COLGATE - 1D 60KV & Non-bus-tie .
COLGATE-PALERMO LINE P2 breaker <90 <90 <90 53.4 108.8 <90 <90 <90 <90 <90 |Apply summer setup if needed
i ) P2-3:A5:36:_COLGATE - 1D 60KV & Non-bus-tie .
Smartville - Camp Far West 60 kV Line COLGATE-CHALLENGE LINE P2 breaker <90 <90 <90 53.4 108.8 <90 <90 <90 <90 <90 |Apply summer setup if needed
(32314 SMRTSVLE 60.0 32341 BEALE1J1 60.02 1)
P2-3:A5:37:_COLGATE - 1D 60KV & Non-bus-tie .
COLGATE-SMARTVILLE #1 LINE P2 breaker <90 <90 <90 44.0 113.0 <90 <90 <90 <90 <90 |Apply summer setup if needed
P2-3:A5:39:_COLGATE - 1D 60KV & Non-bus-tie .
COLGATEALLEGHANY LINE P2 breaker <90 <90 <90 53.4 108.8 <90 <90 <90 <90 <90 |Apply summer setup if needed
P1-2:A11:74:_VALLEY SPRINGS-CLAY 60KV P1 N-1 109.6 108.2 107.3 68.2 44.4 111.2 116.7 117.7 82.7 107.5 |Disable automatics
P2-3:A11:43:_VLLY SPS 60KV - MIDDLE BREAKER BAY 2 P2 N%’;:;‘l‘fe'rt'e 109.5 | 1080 | 1072 | 682 | 441 | 1112 | 1165 | 117.6 | 83.0 | 107.4 |Disable automatics
P2-1:A11:95:_VALLEY SPRINGS-CLAY 60KV Line Section . ,
(CLAY-BUENA. TP) P2-1 wio fault 109.9 | 108.5 | 107.7 68.1 45.3 111.6 | 117.1 | 118.1 83.0 107.9 [Disable automatics
Valley Springs - Martell 60 kV Line No. 1
(33610 VLLY SPS 60.0 33619 AMFOR_SW 60.01 1) P1-1:A11:21:_WEST PNT 11.50KV GEN UNIT 1 AN . .
P1-2:A11:74: VALLEY SPRINGS-CLAY 60KV P3 G-1/N-1 109.5 <90 <90 <90 <90 111.8 117.3 118.3 82.9 <90 |Disable automatics
P7-1:A11:14:_VALLEY SPRINGS-CLAY 60KV & . .
VALLEY SPRINGS #2 60KV P7 DCTL 109.6 108.2 107.3 68.2 44.4 111.2 116.7 117.7 82.7 107.5 [Disable automatics
P7-1:A11:4:_ELECTRA-BELLOTA 230KV & . .
VALLEY SPRINGS-BELLOTA 230KV P7 DCTL 0.0 0.0 0.0 0.0 78.8 0.0 0.0 0.0 0.0 0.0 [Disable automatics
P1-2:A11:9:_TIGER CREEK-VALLEY SPRINGS 230KV . .
P1-2:A11:74: VALLEY SPRINGS-CLAY 60KV P6 N-1-1 109.6 <90 <90 <90 <90 111.3 117.0 118.7 83.8 <90 |Disable automatics
P1-2:A11:74:_VALLEY SPRINGS-CLAY 60KV P1 N-1 98.6 98.1 97.3 60.6 38.5 100.1 106.1 107.1 74.1 97.5 |Disable automatics
P2-3:A11:43:_VLLY SPS 60KV - MIDDLE BREAKER BAY 2 P2 N%’;:;‘l‘fe'rt'e 985 | 980 | 972 | 606 | 383 | 1001 | 106.0 | 106.9 | 74.4 | 97.3 |Disable automatics
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2017-2018 ISO Reliability Assessment - Study Results

Study Area: PG&E Central Valley
& California 150
Thermal Overloads | g |airornia
Loading (%)
2019 2022 SP | 2027
o - Category 2019 2022 2027 2022 | 2019 SP | 2027 SP [ 2022 SP | Heavy | Retireme : T -
Overloaded Facilit Contingency (All and Worst P6 Catego > i Project & Potential Mitigation Solutions
y gency { ) gory Description | Summer | Summer | Summer SLr?rllr:tg Spring | Peak- Peak- [High CEC|Renewabl| nt of QF ) 9
Peak Peak Peak 9 Off-Peak |  Shift Shift [ Forecast | e & Min |Generatio
Load
Gas Gen ns
P2-1:A11:95:_VALLEY SPRINGS-CLAY 60KV Line Section . ,
Valley Springs - Martell 60 kV Line No. 1 (CLAY-BUENA_TP) P2-1 wlo fault 98.8 98.4 97.6 60.5 39.2 100.4 106.4 107.4 74.4 97.8 |Disable automatics
(33619 AMFOR_SW 60.0 33616 MARTELL 60.0 1 1)
P1-1:A11:35:_PARDE 2 7.20KV GEN UNIT 1 . .
P1-2:A11:74: VALLEY SPRINGS-CLAY 60KV P3 G-1/N-1 98.5 98.0 97.0 90.0 39.0 100.7 106.0 107.0 74.0 97.0 |Disable automatics
P7-1:A11:14:_VALLEY SPRINGS-CLAY 60KV & . .
VALLEY SPRINGS #2 60KV P7 DCTL 98.5 98.1 97.3 60.6 38.5 100.1 106.1 107.1 74.1 97.5 |Disable automatics
P1-2:A11:9:_TIGER CREEK-VALLEY SPRINGS 230KV . .
P1-2:A11:74: VALLEY SPRINGS-CLAY 60KV P6 N-1-1 98.6 98.0 97.0 90.0 39.0 100.1 106.0 108.0 75.2 97.0 |Disable automatics
Stockton 'A' - Weber 60 kV Line No. 1 -1:A11:112: - i i I .
ockton eber e o P2-1:A11:112:_STOCKTON A-WEBER #3 60KV paq |HnesSecton e e | 1055 | 1098 | 428 | 459 | 1068 | 1176 | 1174 | s0s | 1097 |Mitigation under review
(33674 HAZLTN J 60.0 33670 STCKTN A 60.01 1) (WEBER E-HAZLTN J) w/o fault
P2-2:A11:44:_STAGG 60KV SECTION MD P2 Bus 1344 | 1375 | 1373 | 340 | 377 | 1352 | 1475 | 1487 | 1027 | 13656 |"rO/eCt Stagq - Hammer 60 kVline project
Scope under review
Stagg - Country Club 60 kV Line No. 1 P1-2:A11:85:_STAGG-HAMMER 60KV Project: Stagg - Hammer 60 KV line project
- -1- . . . <90 <90 135.7 146.8 147.9 102.2 137.2 .
(33704 STAGG 60.0 33706 CNTRY CB 60.01 1) P1-2:A11:84:_STAGG-COUNTRY CLUB #2 60KV P6 N-1-1 155 A L L2155 Scope under review
P1-2:A11:85:_STAGG-HAMMER 60KV Project: Stagg - Hammer 60 kV line project
P1-2:A11:83; STAGG-COUNTRY CLUB #1 60KV P6 N-1-1 134.0 137.2 136.9 <90 <90 135.7 146.8 147.9 102.2 137.2 Scope under review
P2-2:A11:47:_CNTRY CB 60KV SECTION 1E P2 Bus 1080 | 1074 | 1077 | 267 | 301 | 1087 | 1149 | 1162 | s03 | 1072 |Frolect Stagg - Hammer 60 kVline project
Scope under review
P2-4:A11:16:_CNTRY CB 60KV - SECTION 1D & 1E P2 Bus-te | 1580 | 1073 | 1076 | 267 | 301 | 1086 | 1146 | 1160 | 802 | 107.1 |FrOiect Stagg - Hammer 80 kVline project
breaker Scope under review
P2-4:A11:17:_CNTRY CB 60KV - SECTION 1F & 1E P2 Bus-te | 1074 | 1073 | 1076 | 267 | 301 | 1088 | 1147 | 1161 | s02 | 1071 [Frolect Stagg - Hammer 60 kVline project
breaker Scope under review
Stagg - Hammer 60 kV Line No. 1 Line Secii Proiect: St H 60KV I ot
(33704 STAGG 60.0 33714 HAMMER 60.0 1 1) p2-LALL:13L:_HAMMER-COUNTRY CLUB 60KV pp-1 | -meseelon|ae0 | 1075 | 1079 | 267 | 301 | 1086 | 1150 | 1163 | 805 | 107.4 | OCt 5tA99 - HammerhkViine projec
(CNTRY CB-UOP) w/o fault Scope under review
P2-1:A11:133:_HAMMER-COUNTRY CLUB 60KV Line Section Project: Stagg - Hammer 60 kV line project
- P2-1 101.2 102.1 103.0 22.5 24.8 101.8 110.1 109.8 75.0 102.5 .
(WSTLNESW-HMMR JCT) w/o fault Scope under review
P7-1:A11:19:_STAGG-COUNTRY CLUB #1 60KV & Project: Stagg - Hammer 60 kV line project
STAGG-COUNTRY CLUB #2 60KV P7 DCTL 135.0 138.2 137.8 34.0 37.7 136.8 148.0 149.2 102.8 138.2 Scope under review
Hammer - Country Club 60 kV P7-1:A11:19:_STAGG-COUNTRY CLUB #1 60KV & Project: Stagg - Hammer 60 kV line project
- P7 93.3 95.7 95.6 24.5 25.1 94.7 103.3 103.8 70.8 95.8 .
(33714 HAMMER 60.0 33716 HMMR JCT 60.0 1 1) STAGG-COUNTRY CLUB #2 60KV DCTL Scope under review
Lockeford - Lodi 60 kV Line No. 1 P1-2:A11:89:_LOCKEFORD-LODI #2 60KV Project: Lockeford-Lodi area 230 kV development
- P6 N-1-1 94.1 83.7 83.5 82.3 <90 94.3 85.9 85.6 78.9 100.2 . .
(33724 LOCKEFRD 60.0 33725 LOCKFRD1 60.0 1 1) P1-2:A11:91:_LOCKEFORD-INDUSTRIAL 60KV Scope is under review
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Study Area: PG&E Central Valley
& California 150
Thermal Overloads | g _airornia
Loading (%)
2019 2022 SP | 2027
o - Category 2019 2022 2027 2022 [ 2019 SP | 2027 SP | 2022 SP | Heavy | Retireme ; YT ;
Overloaded Facilit Contingency (All and Worst P6 Catego ha i Project & Potential Mitigation Solutions
y gency ( ) gory Description | Summer | Summer | Summer SLr?rllr:tg Spring | Peak- Peak- [High CEC|Renewabl| nt of QF ) g
Peak Peak Peak g Off-Peak [  Shift Shift | Forecast | e & Min |Generatio
Load
Gas Gen ns
Significant leading power factor in 2019 (0.7)
P1-2:A11:91:_LOCKEFORD-INDUSTRIAL 60KV P1 N-1 107.9 92.8 96.3 89.8 61.0 108.0 98.6 95.2 88.2 96.6 |Project: Lockeford-Lodi area 230 kV development
Lockeford - Lodi 60 kV Line No. 2 . .
Scope is under review
(33724 LOCKEFRD 60.0 33726 VICTOR 60.0 1 1) Prolect: LockeloraLodi 230 KV dovel :
P1-2:A11:101:_LODI-INDUSTRIAL 60KV roject: Lockeford-Lodi area evelopmen
P1-2:A11:91: LOCKEFORD-INDUSTRIAL 60KV P6 N-1-1 164.9 134.2 140.1 151.8 119.2 164.9 141.6 135.5 132.4 169.0 Scope is under review
Significant leading power factor in 2019 (0.7)
P1-2:A11:91:_LOCKEFORD-INDUSTRIAL 60KV P1 N-1 101.3 86.3 87.2 86.4 58.2 101.5 89.1 88.6 82.7 87.5 |Project: Lockeford-Lodi area 230 kV development
Lockeford - Lodi 60 kV Line No. 3 . .
Scope is under review
(33724 LOCKEFRD 60.0 33736 LODI JCT 60.01 1) Prolect: LockeloraLodi 230 KV dovel :
P1-2:A11:89:_LOCKEFORD-LODI #2 60KV roject: Lockeford-Lodi area evelopmen
P1-2:A11:91:_LOCKEFORD-INDUSTRIAL 60KV P6 N-1-1 169.9 147.2 146.9 153.2 120.5 170.2 150.4 150.4 140.6 178.1 Scope is under review
P1-2:A11:101:_LODI-INDUSTRIAL 60KV P1 N-1 103.0 81.3 83.2 91.0 61.3 103.0 83.6 81.8 80.7 83.4 |[Significant leading power factor in 2019 (0.7)
Significant leading power factor in 2019 (0.7)
P1-2:A11:89:_LOCKEFORD-LODI #2 60KV P1 N-1 108.6 90.0 90.6 93.6 63.2 108.7 92.1 92.0 87.2 90.9 |Project: Lockeford-Lodi area 230 kV development
Scope is under review
P2-2:A11:52:_LODI 60KV SECTION MA P2 Bus 102.8 81.1 82.9 90.9 61.3 103.3 83.3 81.5 80.5 83.2 [Significant leading power factor in 2019 (0.7)
$2-3:A11:66: LODI - MA 60KV & Non-bus-tie Significant leading power factor in 2019 (0.7)
LOCKEFORD-LODI #3 LINE P2 breaker 102.8 81.1 82.9 90.9 61.3 103.3 83.3 81.5 80.5 83.2 Pro;ectf Lockeford-!_od| area 230 kV development
Scope is under review
P2-3:A11:67: LODI - MA 60KV & Non-bus-tie Significant leading power factor in 2019 (0.7)
LOCKEFORD-LODI #2 LINE P2 breaker 102.8 81.1 82.9 90.9 61.3 103.3 83.3 81.5 80.5 83.2 Pro;ectf Lockeford-]_od| area 230 kV development
Lockeford - Industrial 60 kV Line Scope is under review
(33724 LOCKEFRD 60.0 33060 INDUSTRL 60.01.1) P2-1:A11:142:_LOCKEFORD-LODI #2 60KV Line Section Significant leading power factor in 2019 (0.7)
R ’ P2-1 113.1 | 96.5 99.2 95.7 64.9 | 1133 | 1014 | 989 92.2 99.6  [Project: Lockeford-Lodi area 230 kV development
(LOCKEFRD-VICTOR) w/o fault - -
Scope is under review
P2-1:A11:145:_LOCKEFORD-LODI #2 60KV Line Section Significant leading power factor in 2019 (0.7)
P - P2-1 108.7 90.2 90.8 93.6 63.2 108.8 92.3 92.2 87.3 91.2 |Project: Lockeford-Lodi area 230 kV development
(VICTOR-WODBRG J) w/o fault . .
Scope is under review
P2-1:A11:150:_LOCKEFORD-LODI #2 60KV Line Section Significant leading power factor in 2019 (0.7)
i ’ P2-1 108.7 | 90.2 90.8 93.5 63.2 | 1088 | 923 92.2 87.3 91.2  