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2016-2017 ISO Reliability Assessment - Final Study Results

Study Area: PG&E Bulk | 7‘
% California ISO
Thermal Overloads Q\ g Lalrornid I
Loading (%)
. . Category 2018 2021 2026 2026 2021 2026 . e .
ID Overloaded Facility Worst Contingency Category . Summer [2018 Sprin Potential Mitigation Solutions
Description [ Summer Summer | Summer pring Spring | Spring Off-
Partial off-peak .
Peak Peak Peak Peak Light Load Peak
congestion management: reduce generation from the project
PGE BIk-T-1 | LOS BANOS - QUINTO_SS 230 kV normal conditions PO normal <95% <95% <95% <95% 101.6% <95% 97.3% |[connected to the Panoche-Los Banos 230 kV line to the total
output of 150 MW. Or consider line upgrade
i congestion management if overload: reduce output of the project
PGE BIk-T-2 |MOSSLANDING-LAS AGUILAS 230 kV normal conditions PO normal <95% <95% <95% <95% 97.8% <95% <95% L . .
connected to Las Aguilas, increase generation from Moss Landing
. congestion management if overload: reduce solar PV output from
PGE BIk-T-3 |WILSON A-LE GRAND 115 kV normal conditions PO normal <95% <95% <95% <95% 99.5% <95% <95% .
Chowchilla 115 kV
PGE BIk-T-4 |CHICO JCT-ANITA 60 kV normal conditions PO normal 103.4% 111.9% 112.7% 111.9% <95% <95% <95% |radial line, section of Glenn-Anita line, mitigation in area studies
PGE BIk-T-5 |GLENN-CAPAY JCT - HEADGATE 60 kV normal conditions PO normal 96.4% 101.9% 102.4% 101.6% <95% <95% <95% |mitigation in area studies
PGE BIk-T-6 [TAFT-TX_BV_HILLS 70 kV normal conditions PO normal 96.0% 98.9% 95.1% 96.2% <95% <95% <95% |radial line, section of Taft-Elk Hills 70 kV, mitigation in area studies
JCBS TAP-GUR3TPT 70 kV (G -Jacob
PGE BIk-T-7 Corner) (Guersney-Jacobs normal conditions PO normal <95% <95% 116.5% 132.1% <95% <95% <95% |congestion management, reduce generation from Guersney
GUERSNEY-GUR3TPT 70 kV (G -
PGE BIk-T-8 Jacobs Corner) (Guersney normal conditions PO normal <95% <95% <95% 109.3% <95% <95% <95% |congestion management, reduce generation from Guersney
PGE BIk-T-9 [KANSAS JCT-HENRIETTA 70 KV normal conditions PO normal <95% <95% <95% 97.4% <95% <95% <95% |reduce generation at Henrietta, if overload
PGE BIk-T- [GFFNJCT-GIFFEN 70 kV (Westlands-Helm 70
10 k) (Westlands-Helm normal conditions PO normal <95% <95% <95% <95% 98.2% <95% <95% |reduce output for solar PV at Giffen, if overload
PGE BIk-T- .. - T .
11 E. NICOLAUS-PLUMAS 60 kV normal conditions PO normal <95% <95% 99.7% <95% <95% <95% <95% |radial line, mitigation in area studies
Fl)SE Blk-T- AVENALT - KETTLEMAN T 70 kV normal conditions PO normal <95% <95% <95% <95% <95% <95% 177.4% |reduce output from Sun City and/or Sandrag
PGE BIk-T- .. .
13 KETTLEMAN T -GATES 70 kV normal conditions PO normal <95% <95% <95% <95% <95% <95% 136.7% |reduce output from Sun City and/or Sandrag
Moss Landing -Los Banos 500 kV P1 L-1 <95% <95% <95% <95% 136.6% <95% 119.1%
Los Banos-Midway 500 kV P1 L-1 <95% <95% <95% <95% 100.0% <95% <95%
Los Banos-Gates 500 kV # 1 P1 L-1 <95% <95% <95% <95% 104.6% <95% <95%
reduce output of the project connected to Las Aguilas, increase
PGE BIk-T-2 |MOSSLANDING-LAS AGUILAS 230 kV Metcalf-Tesla 500 kV P1 L-1 <95% <95% <95% <95% 103.1% <95% <95% |generation from Moss Landing, reduce Path 15 flow. Use short-
term rating
Moss Landing -Metcalf 500 kV P1 L-1 <95% <95% <95% <95% 102.7% <95% <95%
Los Banos-Tesla 500 kV P1 L-1 <95% <95% <95% <95% 101.1% <95% <95%
Moss Landing 500/230 kV x-former P1 T-1 <95% <95% <95% <95% 106.9% <95% <95%
Moss Landing -Los Banos 500 kV P1 L-1 <95% <95% <95% <95% 107.2% <95% 100.6%
Los Banos-Tracy 500 kV P1 L-1 <95% <95% | <95% | <95% | 115.6% | <95% | 109.6% |reduce generation from the project connected to the Panoche-Los
PGE BIk-T-1 | LOS BANOS - QUINTO_SS 230 kV : Banos 230 kV line to the total output of 150 MW under normal
Moss Landing -Metcalf 500 kV P1 L-1 <95% <95% <95% <95% 102.7% <95% 98.1% conditions, use short-term rating if still overload
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2016-2017 ISO Reliability Assessment - Final Study Results

Study Area: PG&E Bulk

& California IO

Thermal Overloads
Loading (%)
2026
Categor
ID Overloaded Facility Worst Contingency Category g 'y 2018 2021 2026 Summer |2018 Spring 2021 2026 Potential Mitigation Solutions
Description [ Summer Summer | Summer . Spring | Spring Off-
Partial off-peak .
Peak Peak Peak Peak Light Load Peak
Los Banos-Tesla 500 kV P1 L-1 <95% <95% <95% <95% 120.7% <95% 114.1%
PGE BIK-T- t?ypass Ser caps on the. remaining Round Mtn-TabI(? Mtn 500 kV
14 ROUND MTN —TABLE MTN #1 or #2 500 kV |Rnd Mtn —Table Mtn #2 or # 1 500 kV P1 L-1 103.5% 103.4% 101.2% 96.6% <95% <95% <95% |[line or Tbl Mtn-Vaca Dix or reduce COI flow according to seasonal
nomogram
PGE BIk-T- congestion management, reduce some Pit River generation or add
ROUND MTN 500/230 kV x-former Olinda 500/230 KV transformer P1 T-1 <95% <95% <95% | <95% | 103.0% | <95% <95% gest & fLRIvere '
15 Round Mtn x-former to Colusa SPS
PGE BIk-T- .
16 OLINDA 500/230 kV x-former Round Mtn 500/230 kV transformer P1 T-1 <95% <95% <95% <95% 99.5% <95% <95% |use Colusa SPS if overload
Metcalf 500 kV stuck breaker P4 BRK <95% <95% <95% <95% 102.3% <95% 98.0% congestion management: reduce generation from the project
connected to the Panoche-Los Banos 230 kV line to the total
PGE BIk-T-1 [LOS BANOS - QUINTO_SS 230 kV i
Q _ Moss Landing 500 kV stuck breaker P4 BRK <95% <95% <95% <95% 107.2% <95% 100.6% output of 150 MW under normal conditions, use short-term raring
if still overload
Los Banos 500 kV stuck breaker P4 BRK <95% <95% <95% <95% 119.0% <95% 112.3%
0, 0, 0, [s) 0, [s) 0,
MOSSLANDING-LAS AGUILAS 230 kV Los Banos stuck Brk 500 kv P4 BRK <95% <95% <95% <95% 111.7% <95% 97.5% reduce output of the project connected to Las Aguilas, increase
PGE BIk-T-2
same as P1 eneration from Moss Landing, use short-term rating,
( ) Mosslanding stuck Brk 500 kV P4 BRK <95% <95% <95% | <95% | 136.63 <95% | 119.1% |8 ' ng ng
congestion management if overload: reduce solar PV output from
PGE BIk-T-3 [WILSON A-LE GRAND 115 kV Los Banos stuck Brk 500 kV P4 BRK <95% <95% <95% <95% 98.7% <95% <95% Chowchilla 115 kv
Table Mtn-Th lito 230 kV & R d
I\/TtneTabIr; Mti";’;c',ro# ) oun P6 L-1/L-1 112.6% | 114.2% | 111.3% | 101.3% | <95% <95% <95%
Table Mtn 500/230 kV x-f &R d
I\/TtneTabIr; " n/ o #Xl ormer & Foun P6 T-1/L-1 104.8% | 105.5% | 102.2% | 95.0% | <95% <95% <95%
T -Tesla 500 kV & R d Mtn-Tabl
I\/Ir:r?;tze:rl A ouna Witn-table P6 L-1/L-1 111.3%|  111.4%| 106.4%| 100.6% | <95% <95% <95%
bypass ser caps on the remaining Round Mtn-Table Mtn 500 kV
PGE BIk-T- - ille 2 -
> ROUND MTN —TABLE MTN #1 or #2 500 kV I:E:z m:: fzr‘:;'!el 30 kV & Round Mtn P6 L-1/L-1 111.8% | 113.1% | 1105% | 1002% | <95% <95% <95% |line or Tl Mtn-Vaca Dix or reduce COI flow according to seasonal
nomogram
Del -Cortina 230 kV & R d Mtn-
TaebT;'aM"tnogz': 1 ound vin P6 L-1/L-1 108.9% | 108.6% | 103.7% | 98.1% | <95% <95% <95%
T 500/230 kV x-f kV & R d
l\/:?rC\yTabI e/ e #zxorc’;rzer oun P6 T-1/L-1 106.7% | 106.6% | 105.4% | 96.0% | <95% <95% <95%
Any 230 kV line from Cottonwood & up to up to up to
P6 L-1/L-1 <95% <95% <95% <95%
Round Mtn-Table Mtn #2 or # 1 / 104.4% | 103.4% | 102.7% 0 ° ° °
Round Mountain-Table Mountain #1 (or #
PGE BIk-T 2) and Olinda-Tracy 500 kV P6 L-1/L-1 112.8% 113.1% 112.3% <95% <95% <95% <95% [Reduce COI flow after first contingency past 3200 MW mandated
14 ROUND MT -TABLE MT 500 kV #2 (or #1) by Operational Procedure. Bypass series caps on remaining Round
R dMm tain-Table M tain #1 # - inei
2)° :: ) Ca‘;‘:;‘ai:(nm?n dz 5ooou:valn (or P6 L-1/L-1 104.3% | 103.5% | 102.8% | <95% <95% <95% <959 |Mtn-Table Mtn line if overload
Olinda-T 500 kV & Capt Jack-Olind
50'3 kf/ racy aptJacklinda P6 L-1/L-1 <95% <95% <95% | <95% | 107.0% | <95% <95%
Olinda-T 500 kV & Olinda 500/230 kV
s f'gm‘:erracy inda 500/ P6 L-1/T-1 <95% <95% <95% | <95% | 107.4% | <95% <95%
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2016-2017 ISO Reliability Assessment - Final Study Results

Study Area: PG&E Bulk | 7‘
< California I1SO
Thermal Overloads ﬁ\ g Lalrornid I
Loading (%)
- . Category 2018 2021 2026 2026 2021 2026 . e .
S ummer |2018 Spring . . Potential Mitigation Solutions
Description [ Summer Summer | Summer Partial off-peak Spring | Spring Off-
Peak Peak Peak Peak P Light Load Peak
R d Mtn-Table Mtn #1 or 2 500 kV &
ound Vitn-table Mtn =2 of P6 L-1/7-1 <95% <95% <95% | <95% | 104.4% | <95% <95%
ZSE BIK-T- |2 OUND MTN 500/230 KV x-former Olinda 500/230 kV x-former Rrsj:;el\;i:w:fl;i':r:ig/retroggzﬁjr:\:isssafter first contingency or add
KE South-Obanion 230 kV & Olind -
outh-tbanion Inda P6 L-1/7-1 <95% <95% <95% | <95% | 107.4% | <95% <95%
500/230 kV x-former
230 kV line in Olind & Olind
<0 /230'E$ )'("for'r:ef area & tlinda P6 L-1/T-1 <95% <95% <95% | <95% |upto107%| <95% <95%
ggg; zj_i,;kllsl,i(nfd;:;? kV and Table Mtn P6 T-1/L-1 <95% <95% <95% | <95% 99.7% <95% <95%
Mosslanding-Los Banos 500 kV & Tesla-
Metcalf 5(I)0ng P6 L-1/L-1 <95% <95% <95% <95% 214.1% <95% 185.1%
Tesla-Los Banos 500 kV & Mosslanding-Los
Banos 500 kV g P6 L-1/L-1 <95% <95% <95% <95% 174.2% <95% 153.3%
Tracy-Los Banos 500 kV & Mosslanding-
o ganos co0 kv "8 P6 L-1/L-1 <95% <95% <95% | <95% | 163.2% | <95% | 143.6%
Mosslanding 500/230 kV x-former &
P6 L-1/T-1 <95% <95% <95% <95% 133.0% <95% 109.6%
Mosslanding - Coburn 230 kV / ° 0 0 ’ ’ ’ °
Mosslanding 500/230 kV x-f & oth t
23%5E€Tinzsg / xrormer&othert  pg L-1/T-1 <95% <95% <95% | <95% 1;2 22/ <95% |upto 119%
. 0
Tesla-Metcalf 500 kV & Moss Landing-
NTZ; Lai:iig o 0ss tanding P6 L-1/L-1 <95% <95% <95% | <95% <95% <95% | 107.2%
Los Banos-Midway 500 kV & Moss Landing
Moce Lo din'g :’P y 81 pe L-1/L-1 <95% <95% <95% | <95% <95% <95% | 102.9%
Moss Landing 500/230 kV x-former &
P6 T-1/L-1 <95% <95% <95% <95% 130.7% <95% 109.6%
Metcalf-Moss Landing 500 kV / 0 ° 0 ? ? ? 0
M Landing 500/230 kV x-f & t
otE:i 57)':) Il<r\1/glines/ e P6 T/t <95% <95% <95% <95% 1?:1) 22/ <95% up to 121% Dispatch Moss Landing generation, reduce generation connected
PGE BIk-T-2 |MOSSLANDING-LAS AGUILAS 230 kV . — - <% o LZS rguilas &8 ’ §
M L ing 500/230 kV x-
oss Landing 500/230 kV x-former P6 T-1/L-1 <95% <95% <95% | <95% | 118.0% | <95% | 117.1%
Moss Landing-Moss Landing PP 230 kV
Gates-Mid 500kV &T ility-M
Mauﬁ; 2;0";:?/" ranquiiity-Mc P6 L-1/L-1 <95% <95% <95% | <95% | 101.3% | <95% <95%
Los B 500/230 kV x-fi & 230 kV
“:Z ;u”i:io ger/] erationx ormer P6 T-1/L-1 <95% <95% <95% | <95% | 120.1% | <95% | 108.8%
Tesla (or Tracy) - Los Banos 500 kV & 230 up to up to
P6 L-1/L-1 <95% <95% <95% <95% <95%
kV line Quinto generation / 0 ° 0 ? 120.6% ? 108.2%
Mosslanding-Cob 230 kV & 500 kV li t t
fr;):ﬁsf;s I_I%r;ioso urn ine P6 L-1/L-1 <95% <95% <95% <95% 1:2 1?)/ <95% 122 lc:,/
. (] . (']
Los Banos 500/230 kV x-former & Westley-
it 230 kv/ X 1 pe T-1/L-1 <95% <95% <95% | <95% | 126.0% | <95% | 114.1%
M Landing-Los B 500 kV & Westley-
QL(J)i:]S:cannS (;nkf/ 05 Banos UYL pe L-1/L-1 <95% <95% <95% | <95% | 157.5% | <95% | 140.5%
Moss Landing-Los Banos 500 kV & other up to up to
P6 L-1/L-1 <95% <95% <95% <95% <95%
230 kV lines 230 kV / 0 ° 0 ? 151.2% ’ 132.0%
other 500 kV lines & Westley-Quinto 230 up to up to
P6 L-1/L-1 <95% <95% <95% <95% <95%
kV / ° ° ° ’ 122.9% ’ 110.4%
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2016-2017 ISO Reliability Assessment - Final Study Results

Study Area: PG&E Bulk x
& California 15O
Thermal Overloads & g Lalrornid I
Loading (%)
- . Category 2018 2021 2026 2026 2021 2026 . s .
ID Overloaded Facility Worst Contingency Category . Summer [2018 Sprin Potential Mitigation Solutions
pring . .
Description [ Summer Summer | Summer . Spring | Spring Off-
Partial off-peak .
Peak Peak Peak Peak Light Load Peak
PGE BIk-T- Metcalf-Tesla 500 kV & Metcalf- d Moss Landi i Metcalf ti fter first
s MOSS LANDING (SPRING)-METCALF 230 kV MZscsTan diensgaSOO " etea P6 L-1/L-1 <95% <95% <95% | <95% 96.6% <95% | 101.7% zn‘t’;egeniis anciing or increase Vetcall generation atter firs
Metcalf-Tesla 500 kV & Mosslanding-L
oG BT Bai;: co (?Sk\z; osslanding-os P6 L1/L1 <95% <95% | <95% | <95% | 103.0% | <95% <95%
19 MOSS LANDING-COBURN 230 kV v andi s Amuilas 230 kV & Dispatch Moss Landing generation after first contingency
oss Landing - Las Aguilas
P6 L-1/L-1 <95% <95% <95% <95% 97.0% <95% <95%
Mosslanding-Los Banos 500 kV / ? ? ? 0 ? ° ?
Moss Langing-Los Banos 500 kV & Tesla-
o b Sg's ogo " P6 L1/L1 <95% <95% | <95% | <95% | 163.8% | <95% | 151.7%
M Langing-Los B 500kV & T -
Lo:s;a::sgISnOgO ko\f anos racy P6 L-1/L-1 <95% <95% <95% | <95% | 152.1% | <95% | 141.6%
Tesla-Los Banos 500 kV & Metcalf-Moss
. P6 L-1/L-1 <95% <95% <95% <95% 149.9% <95% 141.9%
Landing 500 kV dispatch Moss Landing generation, reduce generation from the
T- - T -Los B 500 kV & Metcalf-M i - i
PGE BIk-T-1 |LOS BANOS - QUINTO_SS 230 kV raCY 0s Banos etca 0ss P6 L-1/L-1 <95% <95% <95% <95% 140.6% <95% 133.7% project c.onr?ect.ed to the Panochg Los. Banos 230 kV line, use short
Landing 500 kV term rating if still overload. Consider line upgrade
Moss Langing-Los Banos 500 kV & 230 kV up to up to
P6 L-1/L-1 959 959 959 959 959
line / <95% <95% <95% <95% 116.0% <95% 111.6%
t t
Tesla-Los Banos 500 kV & a 230 KV line P6 L-1/L-1 <95% <o | <os% | <os% | 00 | <osw | ORTD
. (] . 0
Tracy-Los Banos & a 230 kV line P6 L-1/L-1 <95% <95% <95% <95% |upto125% <95% up to 120%
-T- L ing-Los B - i Los B - i i
PGE BIk-T WESTLEY - QUINTO_ SS 230 kv Moss Landing-Los Banos 500 kV & Tesla Pe L1/L1 <95% <95% <95% <95% 101.5% <95% <95% reduFe generation connected to Los Banos-Westely line after first
20 Los Banos 500 kV contingency
PGE BIk-T- Tesla-Metcalf 500 kV & M Landing-L
LAS AGUILASS - PANOCHE 230kV#10r2 | o0 Ve 0ss Landing-Los P6 L-1/L-1 <95% <95% <95% | <95% | 105.8% | <95% <95% |Dispatch Moss Landing generation after first contingency
24 Banos 500 kV
PGE Blk-T- |METCALF 500/230 kV x-former #11, 12 or  |Metcalf 500/230 kV Tranformers #11 and Pe TA/T-1 up to <95% <05% | up to 96% up to <95% up to dispa.tch Ls Esteros p.eakers after 1st contingency, trip load in San
25 13 #12 or #13 98.3% 123.0% 113.6% |Jose if overload persists
PGE BIk-T- MIDWAY 500/230 kV x-former #1& 2 or
26 MIDWAY 500/230 kV x-former #1, 2 or 3 283 or 183 / X P6 T-1/T-1 <95% <95% <95% <95% 106.3% <95% <95% |reduce generation at Midway 230 kV after first contingency
PGE BIk-T- Tesla-Metcalf 500 kV & M Landing-L
27 LS ESTEROS - NWK DIST 230 kV B:ua)s SSOCEV 0ss tanding-tos P6 L-1/L-1 <95% <95% <95% <95% 114.0% 114.3% 101.9% |dispatch Ls Esteros peakers after 1st contingency
PGE BIk-T- Tesla-Metcalf 500 kV & M Landing-L
)8 NEWARK E - NWK DIST 230 kV BZZ(a)s SSOCEV 05 tanding-tos P6 L-1/L-1 <95% <95% <95% <95% 111.7% 109.0% 100.0% [Dispatch generation in San Jose after first contingency
R d Mtn 500/230 kV x-f & Olinda-
OZ::ion 2; . kV/ xrormer & Pindat — pg T-1/L-1 <95% <95% <95% | <95% | 1043% | <95% <95%
R d Mt d Table Mtn 500/230 kV x-
foitr’:ers n and Table Mtn 500/ X P6 T-1/L-1 <95% <95% <95% | <95% | 103.9% | <95% <95%
Round Mtn 500/230 kV x-f & Round
Mottr’l"Tablethn /5 o #Xl er”;ezr oun P6 T-1/L-1 <95% <95% <95% | <95% | 99.9% <95% <95%
PGE BIk-T- -
OLINDA 500/230 kV x-former use Colusa SPS for off-peak overload
R d Mtn 500/230 kV x-f &
16 ound Mtn 500/ xrormer P6 T-1/L-1 <95% <95% <95% | <95% | 101.9% | <95% <95%
Cortina-Vaca Dix 230 kV
R d Mtn 500/230 kV x-f &
Czlrjtri]na D:Ievan/ 730 kvx ormer P6 T-1/L-1 <95% <95% <95% | <95% | 104.1% | <95% <95%
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2016-2017 ISO Reliability Assessment - Final Study Results

Study Area: PG&E Bulk

& California IO

Thermal Overloads
Loading (%)
- . Category 2018 2021 2026 2026 2021 2026 . s .
ID Overloaded Facility Worst Contingency Category o Summer |2018 Spring ] ) Potential Mitigation Solutions
Description [ Summer | Summer | Summer . Spring [ Spring Off-
Partial off-peak .
Peak Peak Peak Peak Light Load Peak
Round Mtn 500/230 kV x-former & P6 T-1/L-1 <95% <95% <95% | <95% | 104.0% | <95% <95%
Cottonwood-Roseville 230 kV
PGE BIk-T- Tesla-T 500 kV Li dT T -Tesla 230 kV i if load, trip T if it
o TRACY 500 /230 KV x-former #1 or # 2 53;;2 3;"3/ " forme;r;#ez 2?# 1racy P6 L-1/T-1 <95% <95% | <95% | 103.1% | <95% <95% <959, |OPEN TaCy-lesia nes foverioad, trip fracy pumps i1
Contra-Costa-Birds Landing 230 kV & Vaca
oGE BlkT- D Teslo 200 bV & P6 L-1/L1 <95% | <95% | <95% | <95% | <95% | 110.2% | <95%
30 C. COS SUB-BIRDS LANDING 230 kV " " VR
Contra-Costa-Birds Landing 230 kV
P6 L-1/L-1 <95% <95% <95% <95% <95% 97.5% <95%
Metcalf-Tesla 500 kV / ’ ’ ? ° ° ’ ’
PGE BIKk-T- Contra-Costa-Birds Landing 230 kV & Vaca congestion management, reduce generation from Birds Landing
- - - 0, 0, 0, 0, 0, 0, [»)
31 CONTRA COSTA-C.COS SUB 230 kV Dix-Tesla 500 kV P6 L-1/L-1 <95% <95% <95% <95% <95% 106.4% <95% after 1st contingency
C. Cos Sub-Birds Landing 230 kV & Vaca
bGE BllT- ooy e P6 L-1/T-1 <95% <05% | <05% | <95% | <05% | 113.1% | <95%
i~ CONTRA COSTA-BIRDS LANDING 230 kV ClXC- essab = e
- Cos sub-Contra Costa acat™l pe L-1/T-1 <95% <95% <95% | <95% <95% | 108.0% | <95%
Tesla 500 kV
Tesla-Metcalf 500 kV & Moss Landing-Los
Banos 500 kV ing P6 L-1/L-1 <95% 106.0% 119.6% 111.7% 118.3% 128.5% 98.7%
PGE BIk-T- ;
33 TRIMBLE-SJB DG 115 kV Tesla-Metcalf 500 kV & Moss Landing- PG L-1/L-1 98.6% 99.5% 109.9% 95.3% <95% 99.9% <959 |Dispatch generation in San Jose after first contingency
Metcalf 500 kV
Tesla-Metcalf 500 kV & SSS 230 -
esla-vietea P6 L-1/L-1 <95% <95% | 96.9% | <95% <95% <95% <95%
NRSriser 230
COTTONWD E-RND MTN 230kV #lor2 &
or P6 L-1/T-1 <95% <95% <95% <95% 98.1% <95% <95% |not a violation, monitor this line
PGE BIk-T- Round Mtn 500/230 kV x-former
34 COTTONWD E-ROUND MTN 230kV #2
COTTONWD E-RND MTN 230kV #lor2 &
. . or P6 L-1/L-1 98.9% <95% <95% <95% <95% <95% <95% |not a violation, monitor this line
Captain Jack-Olinda 500 kV
COTTONWD E-RND MTN 230kV #lor2 &
or P6 L-1/T-1 101.2% | 101.5% | 101.4% | <95% | 110.0% | <95% <95%
Round Mtn 500/230 kV x-former . . . _
PGE BIK-T Table Mtn 500/230 kV x-former & Captain upgrade the line, or limit COl import within nomogram for peak,
COTTONWD E-ROUND MTN 230kV #3 . P P6 T-1/L-1 103.1% 97.7% <95% <95% <95% <95% <95% |reduce Pit River generaion after 1st contingency for off-peak and
35 Jack-Olinda 500 kv if first contingency is 230 kV line
COTTONWD E-RND MTN 230kV #lor2 &
Captain Jack-Olinda 500 kv or P6 L-1/L-1 1102% | 1042% | 96.6% | <95% <95% <95% <95%
R d Mtn 500/230 kV x-fi d
OLINDAW - COTWWAP2 230 KV ound Mtn 500/ xformeran P6 L-1/T-1 <95% <95% <95% | <95% | 109.9% | <95% <95%
OLINDAW- COTWDWAP 230 kV
R d Mtn 500/230 kV x-fi d
oG Bl Ocl’.lul\rl]DAWnCOT\CV DWAP’; gg"lf\; an P6 L-1/T-1 <95% <95% <95% | <95% | 109.0% | <95% <95%
- reduce Shasta generation
36 R d Mtn 500/230 kV x-fi d
OLINDAW - COTWWAP 230 kV ound Mtn 500/ xtormeran P6 L-1/T-1 <95% <95% <95% | <95% | 105.1% | <95% <95%
COTWWAP2 - COTWD_F2 230
Capt Jack-Olinda 500 kV and COTWWAP2 -
P6 L-1/T-1 98.4% 98.7% 100.7% <95% <95% <95% <95%
COTWD_F2 230 / 0 0 0 0 0 0 0
Olinda-T 500 kV & R d 500/230 kV
inda-fracy ound 500/ P6 L-1/T-1 . , | <95% <95% <95% <95%
PGE BIk-T- x-former 98.1% 100.1% 99.9%
37 DELEVAN-CORTINA 230 kV OlindaT 00 KV & Dol v reduce Colusa generation after 1st conitngency, if overload
inda-Tracy elevan-Vaca-
Dixon 230 kv P6 L-l/l_-l 97.1% 98.1% 100.2% 96.9% <95% <95% <95%
PGE BIk-T- Table Mtn-V Dix 500 kV & Olinda-T
0 TABLE MTN-RIO 0SO 230 kV 530 Ev n-vaca bix Inda-iracy)  pg L-1/T-1 98.5% <95% <95% | <95% <95% <95% <95%  |Upgrade terminal equipment on this line.
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2016-2017 ISO Reliability Assessment - Final Study Results

Study Area: PG&E Bulk .
L j;‘ | nF ]
Thermal Overloads & ’ CO I OI’I'I |G ISO
Loading (%)
- . Category 2018 2021 2026 2026 . 2021 2026 . s .
ID Overloaded Facility Worst Contingency Category o Summer |2018 Spring ] ) Potential Mitigation Solutions
Description [ Summer | Summer | Summer . Spring [ Spring Off-
Peak Peak Peak Partial off-peak Light Load Peak
Peak
Tesla 500/230 kV x-f & Table Mtn D-
Ee;;; " é o x-tormer & Table M P6 T-1/L-1 100.0% | <95% <95% | <95% <95% <95% <95%
PGE BIk-T- - - South of Pal Project. Prior to th ject, red G Leaf
RIO OSO-GREENLEAE TAP 115 kv T?ble Mtn 500/230 kV x-former & Colgate PG T1/L1 100.0% 106.7% <95% <95% <95% <95% <95% ou o. alermo Projec rior to the project, reduce Green Lea
41 Rio Oso 230 kV generation
Tesla & Round Mtn 500/230 kV x-formers P6 T-1/T-1 100.0% <95% <95% <95% <95% <95% <95%
PGE BIk-T- [PEASE-E. MARYSVLJ - OLIVEHN J 115 kV Table Mtn 500/230 kV x-former & Colgate- PG T-1/L1 97 4% 112.7% <95% <95% <95% <95% <95%
54 (Pease-Rio 0s0) Rio Oso 230 kV e v 0 0 0 0 0
Gates-Mid 500 kV & M Bay-Sol
S: 2250 k\'/ ;V;‘;r " orro Bay=solar P6 L1/L-1 <95% <95% <95% | <95% | 118.6% | <95% | 108.0%
Mid 500/230 kV x-f #11,12
idway 500/ xrormer or P6 L1/L-1 <95% <95% <95% | <95% | 108.8% | <95% 96.1%
PGE BIk-T- 13 & Morro Bay-Solar SS 230 kV #2 or #1 . . .
42 MORROBAY- SOLARSS 230 kV # 1 or # 2 Gates-Diablo 500 KV & M By -Solar SS reduce generation from Topaz Solar after first contingency
2; Oeks\'/ ;az O°r " orro Bay=solar P6 L1/L-1 <95% <95% <95% | <95% | 105.0% | <95% <95%
Los B -Mid 500 kV & M Bay-
S(c:.)IsaraSr;OZS o :(VW;; 1 orro Bay P6 L-1/L-1 <95% <95% <95% | <95% | 1100% | <95% 97.6%
Gates-Mid 500 kV and GATES-
T:J;LTC')NW;;”O " an P6 L-1/L-1 <95% <95% <95% | <95% | 97.3% <95% | 111.8%
PGE BIk-T- Gates-Mid 500 kV and Gates-Diabl reduce generation from renewable project connected to Estrella-
i GATES -CALFLATSSS 230 kV sgoeksv iaway and Gates-Uiablo P6 L-1/L-1 <95% <95% <95% | <95% | 100.3% | <95% | 105.1% | zi 0V i pro)
Gates-Midway 500 kV and Morro BAY-
TeMLT C')NWZ ;’ oy P6 L1/L-1 <95% <95% <95% | <95% | 104.1% | <95% | 106.9%
Z:E BIk-T- TESLA-LOS BANOS 500 kv 'Lrga;cg/;l;]c;ssiaor;o;vsoo kV and Moss Landing- Pe L1/L1 <95% <95% <95% <95% 106.7% <95% 96.5% S::t?r':g;fce;eratlon at Metcalf Energy Center after first
PGE BIk-T- Malin- Round Mtn #1 and #2 500 kV P7 L-2 103.3% 103.9% 99.6% 100.4% <95% <95% <95%
CAPTAIN JACK-OLINDA 500 kV operate within COl seasonal nomogram
51
Round Mtn-Table Mtn # 1 & # 2 500 kV P7 L-2 104.4% 105.2% 101.1% 100.2% <95% <95% <95%
PGE BIk-T-
52 OLINDA-TRACY 500 KV Round Mtn-Table Mtn # 1 & # 2 500 kV P7 L-2 97.0% 98.1% 95.2% <95% <95% <95% <95% |not a violation, monitor this line. Operate within COl nomogram
Los Banos_Tes|a and Los Banos_Tracy 500 p7 L2 <95% <95% <95% <95% 1403% <95% 1276% Congest|0n management: reduce generaUOn fl’om the prOJeCt
PGE BIk-T-1 |LOS BANOS - QUINTO_ S$ 230 kV kV with RAS connected to the Panoche-Los Banos 2'3'0 kV line to the total '
output of 150 MW under normal conditions, use short-term raring
Tracy-Tesla and Los Banos-Tracy 500 kV P7 L-2 <95% <95% <95% <95% 119.3% <95% 113.5% if still overload
Los Banos-Gates #1 and Los Banos-
Midway 500 kV P7 L-2 <95% <95% <95% <95% 107.4% <95% <95% use short-term rating , or trip renewable generation connected to
PGE BIk-T-2 [MOSSLANDING-LAS AGUILAS 230 kV ’
this line, or trip 3rd Helms pump
Gates-Mustang 230 kV # 1 and 2 P7 L-2 <95% <95% <95% <95% 100.9% <95% <95%
PGE BIk-T- |LOS BANOS-SWITCHING STA 230 kV(Los Los Banos-Gates #1 and Los Banos- trip renewable generation connected to this line, or trip 3rd
. P7 L-2 <95% <95% <95% <95% 103.8% <95% 97.6% .
21 Banos-Panoche) Midway 500 kV Helms pump if overload
PGE BIk-T- Tbl Mtn-Tesl| d Tbl Mtn-V Dix 500
e COTTONWD E-ROUND MTN 230KV #3 o n-iesiaan n-vaca Bix p7 L-2 103.4% | 104.1% | 98.7% | <95% <95% <95% <95% | upgrade the line, or limit COl import within nomogram
PGE BIk-T- South of Pal Project. Prior to th ject: limit COli t
» RIO OSO-GREENLEAF TAP 115 kV Thl Mtn-Tesla & Tbl Mtn-Vaca Dix 500 kV p7 L2 101.4% | 101.1% | <95% | <95% <95% <95% <95% Wc::hmiona];;g; roject. Friortothe project: imit FLimpor
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2016-2017 ISO Reliability Assessment - Final Study Results

Study Area: PG&E Bulk

& California IO

Thermal Overloads
Loading (%)
Category 2018 2021 2026 2026 2021 2026
ID Overloaded Facility Worst Contingency Category o Summer |2018 Spring ] ) Potential Mitigation Solutions
Description [ Summer | Summer | Summer . Spring [ Spring Off-
Partial off-peak .
Peak Peak Peak Light Load Peak
Peak
PGE BIk-T- Tbl Mtn-Tesl d Tbhl Mtn-V Dix 500
40 TABLE MTN-RIO OSO 230 kV KV n-iesiaan n-vaca bix P7 L-2 105.1% <95% <95% <95% <95% <95% <95% |Upgrade terminal equipment on this line.
PGE BIk-T- [PEASE-E. MARYSVLJ - OLIVEHN J 115 kV Tbl Mtn-Tesla and Tbhl Mtn-Vaca Dix 500 South of Palermo Project. Prior to the project: limit COl import
. P7 L-2 101.8% 109.5% <95% <95% <95% <95% <95% o
54 (Pease-Rio Oso) kv within nomogram

California ISO/MID/RT

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

Study Area: PG&E Bulk

Voltage Deviations

& Calfornia 15O

Category

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category| Descriptio 2018 2021 2026 2026 2,018 2021 Spring ?026 Potential Mitigation Solutions
n Summer Summer Summer Summer | Spring off- Licht Load Spring Off-
Peak Peak Peak Partial Peak peak & Peak
deviations
PGE Blk- to 8.7%
buses in NW 115 kV and below |PDCI mono-pole outage P1 PDCI none upto y none none none none none adjust svds and transformer taps
VD-1 (Northcst 69
kV)

California ISO/MID/RT

August 27, 2015
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2016-2017 ISO Reliability Assessment - Final Study Results

Study Area: PG&E Bulk
. é } v .
High/Low Voltage ‘ ] alirorniq
Voltage (kV)
) . Category . . .
ID Substation Worst Contingency Category . 2018 Summer | 2021 Summer | 2026 Summer | 2026 Summer | 2018 Spring | 2021 Spring | 2026 Spring o .
Description . ) Potential Mitigation Solutions
Peak Peak Peak Partial Peak off-peak Light Load Off-Peak
| & to 553 kV to 549 kv, to 553 kv, N . "
PGE Blk-V-1 500 kV in NW normal conditions and all contingencies| PO-P7 norma no violations | no violations | no violations | no violations upto upto up to consider installing additional reactors
outages Rock Crk, BPA Bell BPA Bell BPA
& S -
PGE Blk-V-2 Diablo 500kV normal conditions and all contingencies| PO-P7 norma no violations | no violations >=553 kV >=548 KV no violations | no violations >=539 kV c?n5|der installing shunt react?r on
outages Diablo or Gates 500 kV after Diablo
) o ] ] normal & o o o o o Canyon plant retires and opening one
PGE Blk-V-3 Midway 500 kV normal conditions and all contingencies| PO0-P7 outages no violations | no violations >543 kV 540 kv no violations | no violations | no violations of the Diablo-Midway 500kV lines
" . . normal & . . L . L
PGE Blk-V-4 Gates 500 kV normal conditions and all contingencies| PO0-P7 outages no violations | no violations >546 kV >=541 kV no violations | no violations | no violations
normal &
PGE Blk-V-5 Pit River 1 area 60 kV normal conditions and all contingencies| PO0-P7 outages no violations | up to 65.3 kV | no violations | up to 64.2 kV | up to 65.5 kV | no violations | up to 65.2 kV mitigation in area studies
Vaca Dix 115 kV and adj t | &
PGE Blk-V-6 aca bix buse:n adjacen normal conditions PO-P7 n;::;:es no violations | no violations | no violations | no violations 122 kV no violations | no violations mitigation in area studies
Gold Hill-Newcastle-Placer 115 kV normal &
PGE Blk-V-7 area normal conditions PO-P7 outages no violations | no violations | no violations | no violations | no violations | up to 124 kV |uo to 123.6 kV mitigation in area studies
normal &
PGE Blk-V-8 Atlantic-Rocklin 60 kV area normal conditions PO-P7 outages no violations | no violations [ no violations | no violations | no violations | up to 64.8 kV | up to 64.6 kV mitigation in area studies
. up to 552 kV
Table Mtn-Tesla & Table Mtn-Vaca Dix normal & . .
PGE BIk-V-9 500 kV buses in NW 500 kv PO-P7 outages no violations | no violations | no violations Knight, no violations | no violations | no violations | turn off shunt capacitors at high voltage
Summer Lake

California ISO/MID/RT

August 14, 2016
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2016-2017 ISO Reliability Assessment - Final Study Results

Study Area: PG&E Bulk

Transient Stability

)
Q

3 California 15O

Category

Transient Stability Performance

kV x-former

California ISO/MID/RT

August 15, 2016

ID Generator/Load Contingency Category . 2021 Summer | 2026 Summer | 2026 Summer | 2018 Spring off- | 2021 Spring |2026 Spring Off- Potential Mitigation Solutions
Description (2018 Summer Peak . ;
Peak Peak Partial Peak peak Light Load Peak
. P1 L-1
3 Ph fault Contra Costa-La Positas 230 KV 4.8 MW output, no
P1 L1 tripping 18.2 MW output,
3 Ph fault Newark-Ravenswood 230 kV trioped for high
. K R . PP g Modeled with old solar PV model (wt4g,
3ph fault Pittsburg 230 kV, Pittsb-Tesla # tripped for high volt . . voltage in 2.3 sec . . .
1and 2 P7 L-2 at 2.3 sec tripped for high wtde), protection trips at 1.1 pu in 1 sec, no
. voltage at 2.3 issues if shunt capacitor on the collector
PGE BIk-TS- | Solar PV COLUMBIA 0.36 kV (bus|3 ph fault Tesla-Newark 230 kV P1 L-1 4.8 MW output, sec. 4.8 MW the unit is off in the unit is off in | 18.8 MW output,| system is turned off, or generator can absorb
1 33102), capacity 19.2 MW no tripping output, 1.083 the base case the base case no tripping reactive power in power flow. Consider having
3ph fault Vaca Dix 500/230 kV x-former P1 T1 p.u. voltage in not tripped voltage regulation requirement for this
P4 BRK the base case project. Need to contact generation owner and}
Tesla 500 kV stuck breaker no tripping update the models
3Ph fault C.-Costa-Brentwood and
C.Costa-Delta 230 kV P7 L-2 tripped for high
3 Ph fault Contra Costa-La Positas and voltage at 2.3 sec
C.Costa-Lone Tree 230 KV P7 L-2
. . tripped for low . .
tripped for low tripped for low tripped for low | tripped for low
3Ph fault Contra-Costa-Brentwood and P7 L-2 voltage voltage voltage, output voltage voltage
Contra Costa-Delta 230 kV 49.5 MW
P4 BRK not tripped not tripped not tripped not tripped not tripped
Tesla 500 kV stuck breaker
i i i tripped for | th Id inducti t its that
PGE BIk-TS- [wind generators at Shilo # 2 ( bus ) P1 L-1 tripped for low tripped for low | tripped for low the unit is off in voltrzlapzeou(t)ru(;VISO tripped for low doens': :::/:LV;]T lif];onri:net:? (\)Ar/i:;;’asult:
2 32177), capacity 150 MW 3 Ph fault C. Costa-La Positas 230 KV voltage voltage voltage this case g€, outp voltage, output + they may trip
MW 150’MW close to these units
3 Ph fault Tesla-Newark 230 KV Pl -1 not tripped, output not tripped, not tripped tripped for low
3 Ph fault Newark 230 KV, Newark- 49.5 MW output 49.5 MW . voltage, output .
Ravenswood P1 L1 not tripped 150 MW not tripped
3 Ph fault Contra Costa-La Positas and p7 L tripped for low tripped for low | tripped for low tripped for low
C.Costa-Lone Tree 230 KV voltage voltage voltage voltage
tripped for high
tripped for high tripped for high ripped for . 's
P7 L-2 | ith faul | ith faul voltage with
3 ph fault on Gates 230 kV, any outage voltage with fault | voltage with fault fault not tripped
3Ph fault on Gates 500 kV, any outage Pl 1,71
3Ph fault on Los Banos 500 kV, any single
P1 L-1,T-1 . .
outage tripped for high
3Ph fault on Los Banos 500 kV, DLO voltage w/fault
North of Los Banos p7 L2
3Ph fault on Midway 500 kV, Midway- b1 L1
Gates 500 kV tripped for high
3Ph fault on Midway 500 kV, Midway- i
. Y Yy Py -2 not tripped voltage with fault,
Vincent 500 kV #1&2 output 239 MW
3Ph fault on Midway 500 kV, DLO North
. P7 L-2
of Midway
Solar PV # 1 and 2 (bus 34347) . . . . .
s atas g oo on s s ovsge | P | 4
substation, total capacity 244 MW |3Ph fault on Tesla 230 kV, Tesla-Newark p1 L1 not tripped, output not tripped, not tripped, P &
230 kv ] 60 MW output 60 MW output 60 MW
3Ph fault on Tracy 500 kV, Tracy-Los ioped for hieh
Banos 500 kV P1 L1 ”l'tppe ct’; f'g .
3Ph fault on Los Banos 500 kV, 500/230 voltage with fautt,
P1 T-1 output 232 MW
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2016-2017 ISO Reliability Assessment - Final Study Results

Study Area: PG&E Bulk

Transient Stability

D
&

2 California 15O

Transient Stability Performance
. Category . . . . e e .
ID Generator/Load Contingency Category . 2021 Summer | 2026 Summer | 2026 Summer | 2018 Spring off- | 2021 Spring |2026 Spring Off- Potential Mitigation Solutions
Description (2018 Summer Peak . ;
Peak Peak Partial Peak peak Light Load Peak
3Ph fault on MossLanding 500 kV, )
Mosslanding-Metcalf 500 kV Pl L1 not tripped
3Ph fault on Metcalf 500 kV, 500/230 kV
P1 T-1 not tripped
x-former
3Ph fault on Tracy or Tesla 500 kV,
500/230 kV x-former Pl T
3Ph fault on Tracy 500 kV, DLO south of by Lo tripped for high tripped for high
Tracy 500 kV ] voltage w/fault voltage w/fault
PGE BIk-TS- 3Ph fault on Tesla 500 kV, DLO north of
3 Tesla 500 kV P7 L-2
. Modeled with old solar PV model (wt4g,
. . . . . . . L . tripped for low .
Solar PV KANSAS 12.47 (bus 3Ph fault on Gates 230 kV, any single or Pl p7 L1 L2 not tripped, output not tripped, not tripped, the unit is off in tripped for low the unit is off in voltage w/fault wt4e). Need to contact generation owner and
34680), capacity 20 MW double contingency ! ! 5 MW output 5 MW output 5 MW this case voltage w/fault this case & ' |update the models and check protection
PGE BIk-TS- output 19.8 MW .
4 settings
3ph fault Gates 230 kV, Gates-Midway p1 L1 tripped for low tripped for low
230 kV voltage w/fault voltage w/fault
3ph fault Los Banos 500 kV, Gates-Los p1 L1
Banos 500 kV # 1 or 3
3ph fault Los Banos 500 kV, Los Banos- p1 L1
Midway 500 kV
3ph fault Los Banos 500 kV, Los Banos- p1 -1 tripped for high tripped for high | | |
Moss landing 500 kV frequency with frequency with Otd \:{t4g; \{vt4.e r‘goodze s Un_(ilsr-:/toot:ge
rotection trips in 0.02 sec with vit 0.5 p.u.
PGE BIk-TS- [Solar PV KENT_S (bus 34694), not tripped, output not tripped, not tripped, the unitis offin | fault, output 19 | the unitis offin | fault, output 19.6| P . P ) . P
5 capacity 20 MW 3phfault Los Banos 300KV, Los Banos Pl T-1 7.9 MW output 5 MW output 5 MW this case MW this case MW Need to discuss protection settings and the
pacity 500/230 kV x-former ' P P plant model parameters with the generation
3ph fault Los Banos 500 kV, DLO north of p7 L2 owner.
Los Banos
3ph fault Los Banos 500 kV, DLO south of p7 L2
Los Banos
3ph fault Gates 230 kV Gates-Arco and Py -2
Gates-Midway 230 kV tripped for low tripped for low
3 ph Gates 230 kV, Gates-Greg and Gates-| voltage w/fault voltage w/fault
P7 L-2
MCal
tripped for high Modeled with old solar PV model (wt4g,
Solar PV REGULUS 0.38 kV (Bus ) P1 p7 L1 L2 not tripped, output not tripped, not tripped, the unit is off in frequency with the unit is off in no tripping, wtde). Need to contact generation owner and
PGE Blk-TS- 35019), capacity 60.5 MW 3Ph fault. on Midway 500 kV or 230 kV, ! ! 25.7 MW output 15 MW | output 15 MW this case fault, output 57.5 this case output 59.3 MW update the models and check protection
6 any contingency MW settings
1 Diablo unit P1 G-1 N/A
any contingency w/3 ph fault on Diablo P1p7 L1/L-2
500 kv
; any contingency w/3 ph fault on Los . .. .| tripped for high . ) . ) - ) o )
PGE BIk-TS- [Wind generator NSR_WNDl 0.69 Ba:;os 500ng y w/3p P1,P7 L-1/L-2 the unit is off in this voltage with fault, the ur_nt is offin | the ur?|t isoffin | the ur.nt isoffin | the ur?|t is off in tripped for high | This generator is on the SCE system. Need to
7 kV (bus 29474), capacity 162 MW case output 160 MW this case this case this case this case voltage with fault, |discuss generator model and study results with
any contingency w/3 ph fault on Midway P1P7 L1/L-2 output 70 MW SCE
500 kv
any contingency w/3 ph fault on Gates
500 kv P1,P7 L-1/L-2

California ISO/MID/RT
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2016-2017 ISO Reliability Assessment - Final Study Results

Study Area: PG&E Bulk

Transient Stability

)
&

2 California 15O

Transient Stability Performance

. Categor . . . . e .
ID Generator/Load Contingency Category .g .y 2021 Summer | 2026 Summer | 2026 Summer | 2018 Spring off- | 2021 Spring |2026 Spring Off- Potential Mitigation Solutions
Description (2018 Summer Peak . ;
Peak Peak Partial Peak peak Light Load Peak
. . tripped for high . This generator is on the LADWP system. Need
Solar PV AD SOLAR 0.26 kV (bus not tripped, output not tripped, not tripped, . . . . . . .
PGE BIK-TS- |26949), capacity 10 MW ) 3 oh faul Mid P1,P7 L-1/L-2 10 MW output 7.5 MW volt after 9 sec, output 7.5 MW off in this case off in this case off in this case | to discuss generator model and study results
-TS- , capacity any contingency w/3 ph fault on Midway p . output 7.5 MW p . with LADWP
8 500 kv
. tripped for |
3Ph fault on Midway 230 kV, Gates- P1 L1 tripped for low tripped for low r\I/F;TtZ eov;itohw tripped for low tripped for low
Midway 230 kV voltage with fault, |voltage with fault, fault cg>utput s voltage with fault, voltage with fault,|Old wtdg, wtde models. Under-voltage
Solar PV connected to Wheeler ’ . ) . ) protection trips in 0.02 sec with vIt 0.5 p.u.
PGE BIK-TS- . . ) output 5 MW output 5 MW th t ff output 19 MW th t £ output 19 MW
9 115 kV (bus 35021), capacity 20 3Ph fault Midway230 kv, Midway-Kern # P7 L-2 MW e:::; cI:sc; n etl:']?; c‘::; n Need to discuss protection settings and the
MW 1and 2230 kv plant model parameters with the generation
tripped for high owner.
3Ph fault Midway 500 kV, any P1, P7 L-1, L-2 not tripped not tripped not tripped frequency with not tripped
contingency fault
i tripped for |
3Ph fault on Midway 230 kV, Gates- P1 L-1 tripped for low tripped for low rippea for low tripped for low tripped for low
. . . voltage with . . Old wt4g, wtde models. Under-voltage
Midway 230 kV voltage with fault, |voltage with fault, fault. outout 5 voltage with fault, voltage with fault, Totection trins in 0.02 sec with it 0.5 b.u
_|3Ph fault on Midway 230 kV, Midway - output 5 MW output 5 MW » Outp o ) output 19 MW o | output 19.6 MW P P o A p-u-
PGE BIk-TS- [Solar PV ORION (35082), capacity Kern PP# 2 and 3 230 kV p7 L-2 MW the unit is off in the unit is off in Over-frequency trips for 60. 5 Hz in 0.02 sec.
10 20 MW this case this case Need to discuss protection settings and the
tripped for high tripped for high |plant model parameters with the generation
3Ph fault Midway 500 kV, any P1, P7 L-1,T-1,L-2 not tripped not tripped not tripped frequency with frequency with |owner.
contingency fault fault
) p1 L1 triooed for high Frequency protection trips the unit at 60.5 Hz
Solar PV Willwood (bus 39184, on 3Ph fault on Midway 230 kV, Gates- ] tripped for high ) ) L . PP .g . ) or 59.3 Hz in 0.02 sec. Need to discuss the
PGE BIk-TS- ) ) Midway 230 kV . not tripped, not tripped, the unit is off in frequency with | the unitis off in | output 19.6 MW, . . )
Goose Lake-Semitrophic 115 kV frequency with fault, . . . models and protection settings with the
11 . . output 5 MW output 5 MW this case fault, output 19 this case no tripping .
line), capacity 20 MW . . output 5 MW generation owner. Same refers to the
3Ph fault on Midway 230 kV, Midway - p7 L-2 MW .
Pumpjack plant (bus 39176)
Kern PP# 2 and 3 230 kV
tripped for high tripped for high tripped for high [this is old d i del. Need t date th
PGE BIk-TS- [Solar PV, bus 35069 on Copus-Old . tripped for high volt ribped for nig not tripped, the unit is off in ribped fornig the unit is off in ribpeaiornig B0 ynarTmlc model. Nleed to update the
. ; . 3Ph fault on Midway 500 kV, any P1,P7 L-1,7T-1, L-2 volt w/fault, 3 . volt w/fault, 11.4 . volt w/fault, 11.8 |model and specify model parameters and
12 River 70 kV line, capacity 20 MW . w/fault, 3 MW output 3 MW this case this case ) . . .
contingency MW MW MW protection settings with the generation owner
Solar PV plant at buses 34663 & 3ph fault on Gates 230 kV or 500 kv, any P1,P7 L-1, L-2 normal recovery slow freq recovery .
PGE BIk-TS- contingency need to contact generation owner and to
34667, connected to Gates-Estrella R .
13 230 kV line | check the models and protection settings.
3Ph fault Midway 500 kV, any outage P7 L2 normai recovery
3Ph fault on Gates 230 kV, Gates-Midway ) ) . ) )
230 kV P1 L-1 tripped by UFLS tripped by UFLS | tripped by UFLS tripped by UFLS tripped by UFLS
slow frequency recovery, load tripped with
PGE BIk-TS- -
w4 |Load on Gates 115 kv zP:‘ fa‘;/'lt OC” I?g;e; kzjo kV, Gates-Gregg, P7 L-2 tripped by UFLS not tripped tripped by UFLS | tripped by UFLS | nottripped | tripped by UFLS |fault, modeling issue because of low
ates-Mc Ca
i i d bet the fault and load.
3Ph Fault Gates-Arco, Gates-Midway 230 not tripped impedance between the fault and loa
KV P7 L-2 tripped by UFLS tripped by UFLS tripped by UFLS tripped by UFLS
3Ph fault on Gates 230 kV, Gates-Midway . . . .
230 kV P1 L-1 tripped by UFLS tripped by UFLS | tripped by UFLS | tripped by UFLS
PGE BIK-TS- _ 3Ph fault on Gates 230 KV, Gates-Gregg, . . . ) . . . slow frequer.wcy .recovery, load tripped with
15 Load on Gates-distr 12.5 kV Gates-Mc Call 230 kV P7 L-2 tripped by UFLS tripped by UFLS | tripped by UFLS | tripped by UFLS not tripped not tripped not tripped fault, modeling issue because of low
3Ph Fault Gates-Arco, Gates-Midway 230 impedance between the fault and load
KV P7 L-2 tripped by UFLS tripped by UFLS | tripped by UFLS | tripped by UFLS
PGE BIk-TS- low fi
Load on Ashlan 230 kV 3Ph fault Gregg 230 kV, Greg-Herndon P7 L-2 slowirequency need to check load model at Ashlan
16 230kVH#1&2 recovery

California ISO/MID/RT
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2016-2017 ISO Reliability Assessment - Final Study Results

Study Area: PG&E Bulk

Transient Stability

£ California 150

Transient Stability Performance

. Categor . . . . e .
ID Generator/Load Contingency Category .g .y 2021 Summer | 2026 Summer | 2026 Summer | 2018 Spring off- | 2021 Spring |2026 Spring Off- Potential Mitigation Solutions
Description (2018 Summer Peak . ]
Peak Peak Partial Peak peak Light Load Peak
PGE BIk-TS- ; | fi
Load on Santiago 66 kV (SCE) 3Ph fault Midway 500 kV, any P1, P7 L-1, L-2 slow frequency need to check load model at Santiago
17 contingency recovery
Caribou 230 kV, Butt Vly, Grizzly, large frequency dip| large frequenc large frequenc
PGE BIK-TS- | Y BMZEY 13 bh fault Table Mtn 500KV, Table Mtn . . . . ge requency dip) farge frequency | farge frequency . ,
Big Bend 115 kV, 60 kV buses P1 T-1 no violations no violations no violations no violations between 1.8 & 2.2 | dip between 1.7 | dip between 1.5 |not a violation according to the new standard
18 ) 500/230 kV x-former out
between Caribou& Table Mtn sec & 2.0 sec & 1.7 sec
PGE BIk-TS- [70 kV and 115 kV buses around p1 L1 o . o
19 Midway This is a possible numerical issue because of
slow convergence due to large amount of
PGE BIK-TS- ) inverter-based generation in the area and
20 Buena Vista pumps 3Ph fault on Midway 230 kV, any Pl L-1 composite load models. Large voltage dips
. slow voltage and frequency recovery .
contingency observed around 0.1 sec after fault clearing.
PGE BIk-TS- R R
1 Wheeler Ridge pumps P1 L-1 Also slow frequency recovery after the fault in
Midway area. According to the new standard,
PGE BIk-TS-|. . these are not violations
99 Wind Gap pumps P1 L-1

California ISO/MID/RT

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

Study Area: PG&E Bulk

Single Contingency Load Drop

ID

Worst Contingency

Category

Category Description

Amount of Load Drop (MW)

Select..

Select..

Select..

Select..

Select..

Select..

PGE Bulk-
SLD-1

NONE

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

California ISO/MID/RT

August 14, 2015
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“)7 California ISO

Select..

Select..

Potential Mitigation Solutions

California ISO/MID/RT

August 14, 2015
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2016-2017 I1SO Reliability Assessment - Final Study Results

Study Area: PG&E Bulk

Single Source Substation with more than 100 MW Load

‘\37 California ISO

) Load Served (MW) e .
ID Substation Potential Mitigation Solutions
Select.. Select.. Select.. Select.. Select.. Select.. Select.. Select..
PGE Blulk-SS- NONE

No single source substation with more than 100 MW Load

California ISO/MID/RT

August 14, 2015
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2016-2017 ISO Reliability Assessment - Final Study Results

Study Area: PG&E Bulk Sensitivity p \
Thermal Overloads S\ y COl I FOI'n |C| |SO
Loading (%)
Cat .
ID Overloaded Facility Worst Contingency Category ate8OTY 1 2021 Peak 2021 2018 Off- |2018 Spring] 2026 2026 Potential Mitigation Solutions
Description high summer |Peak Max| off-Peak | SUMMEr | symmer
renewable | Peak Base PV Base [JPeaknoDG| paoy pase
congestion management: reduce generation from the project
PGE BIk-T-1 | LOS BANOS - QUINTO_SS 230 kV normal conditions PO normal <95% connected to the Panoche-Los Banos 230 kV line to the total output of
<95% <95% 98.5% 101.6% <95% 1150 MW. Or consider line upgrade
ti tif load: red tput of th ject
PGE BIk-T-2 |MOSSLANDING-LAS AGUILAS 230 kV normal conditions PO normal <95% congestlo;tmall-nagAemjn l, overioad: re utc,e Olfj pu I\(jl eLprZJ.ec
<95% <95% 102.0% 97.8% <959 [connected to Las Aguilas, increase generation from Moss Landing
PGE Blk-T-3 [WILSON A-LE GRAND 115 kV normal conditions PO normal <95% congestl'on management if overload: reduce solar PV output from
<95% <95% 100.6% | 99.5% <95% [Chowchilla 115 kv
PGE BIk-T-4 [CHICO JCT-ANITA 60 kV normal conditions PO normal 119.0% radial line, section of Glenn-Anita line, mitigation in area studies
102.5% 111.9% <95% <95% 112.7%
PGE BIk-T-5 [GLENN-CAPAY JCT - HEADGATE 60 kV normal conditions PO normal 109.5% mitigation in area studies
<95% 101.9% <95% <95% 102.4%
PGE BIk-T-6 |TAFT-TX_BV_HILLS 70 kV normal conditions PO normal <95% 98.9% <95% <95% 99.3% 9519% radial line, section of Taft-Elk Hills 70 kV, mitigation in area studies
JCBS TAP-GUR3TPT 70 kV (G -Jacob
PGE BIk-T-7 (Guersney-Jacobs normal conditions PO normal 127.9% congestion management, reduce generation from Guersney
Corner) <95% <95% <95% <95% 116.5%
GUERSNEY-GUR3TPT 70 kV (G -
PGE BIk-T-8 (Guersney normal conditions PO normal 105.7% congestion management, reduce generation from Guersney
Jacobs Corner) <95% <95% <95% <95% <95%
PGEBIT |t NICOLAUS-PLUMAS 60 kv | conditi PO | 106.7% dial li itigation i tudi
11 . - normal conditions norma <95% <95% <95% <95% 7% 99 79, [radialline, mitigation in area studies
PGE Blk-T- AVENALT - KETTLEMAN T 70 kV I diti PO I <95% d tput f Sun City and/or Sand
12 normal conditions norma 162.8% <95% 97.0% <95% b <95y [reduce output from Sun City and/or Sandrag
PGE BT | ETTLEMAN T -GATES 70 kv | conditi PO | <95% d tput from Sun City and/or Sand
13 - normal conditions norma 114.9% <959% <959% <959% b <o5g,  [reduce output from Sun City and/or Sandrag
Moss Landing -Los Banos 500 kV P1 L-1 115.0% <95% 139.3% 136.6% <95% <95%
Los Banos-Midway 500 kV P1 L-1 <95% <95% 103.4% 100.0% <95% <95%
Los Banos-Gates 500 kV # 1 P1 L-1 <95% <95% 108.2% 104.6% <95% <95%
Los Banos-Gates 500 kV # 3 P1 L-1 <95% <95% 99.5% <95% <95% <95% ) ] ]
reduce output of the project connected to Las Aguilas, increase
PGE BIk-T-2 |MOSSLANDING-LAS AGUILAS 230 kV Metcalf-Tesla 500 kV P1 L-1 98.4% <95% 106.9% 103.1% <95% <95% generation from Moss Landing, reduce Path 15 flow. Use short-term
rating
Moss Landing -Metcalf 500 kV P1 L-1 <95% <95% <95% 102.7% <95% <95%
Los Banos-Tracy 500 kV P1 L-1 <95% <95% 101.8% <95% <95% <95%
Los Banos-Tesla 500 kV P1 L-1 <95% <95% 104.6% 101.1% <95% <95%
Moss Landing 500/230 kV x-former P1 T-1 102.7% <95% 114.2% 106.9% <95% <95%
Moss Landing -Los Banos 500 kV P1 L-1 <95% <95% 104.0% 107.2% <95% <95%
Los Banos-Tracy 500 kV P1 -1 <95% <95% 111.8% 115.6% <95% <95% reduce generation from the project connected to the Panoche-Los
PGE Blk-T-1 | LOS BANOS - QUINTO_SS 230 kV Banos 230 kV line to the total output of 150 MW under normal
Moss Landing -Metcalf 500 kV P1 L-1 <95% <95% 98.8% 102.7% <95% <95% |conditions, use short-term rating if still overload
Los Banos-Tesla 500 kV P1 L1 <95% <95% | 116.9% | 1207% | <% <95%

California ISO/MID/RT
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2016-2017 ISO Reliability Assessment - Final Study Results

Study Area: PG&E Bulk Sensitivity L \
Thermal Overloads & y COl I FOIT] |G |SO
Loading (%)
. . Category : 2026 . e .
ID Overloaded Facility Worst Contingency Category Descrioti 2021 Peak 2021 2018 Off- |2018 Spring 2026 Potential Mitigation Solutions
escription high summer |Peak Max| off-Peak | SUMMEr | symmer
renewable | Peak Base PV Base [Pe2knoDG| peak Base
PGE BIk-T- b th ining R d Mtn-Table Mtn 500 kV li
ROUND MTN —TABLE MTN #1 or #2 500 kV [Rnd Mtn —Table Mtn #2 or # 1 500 kV P1 L1 103.7% ypass ser caps on the remaining Round iEn-1able N ine or
14 100.0% 103.4% <95% <95% 101.2% |Tbl Mtn-Vaca Dix or reduce COI flow according to seasonal nomogram
PGE BIk-T- ROUND MTN 500/230 KV x-former Olinda 500/230 KV transformer p1 71 <95% congestion management, reduce some Pit River generation or add
15 <95% <95% 102.0% 103.0% 0 <95% fJRound Mtn x-former to Colusa SPS
PGE Blic-T- OLINDA 500/230 kV x-former Round Mtn 500/230 kV transformer P1 T-1 <95% use Colusa SPS if overload
16 <95% <95% | 98.0% | 99.5% ’ <95%
Metcalf 500 kV stuck breaker P4 BRK <95% <95% 98.7% 102.3% <95% <95% [Jcongestion management: reduce generation from the project
connected to the Panoche-Los Banos 230 kV line to the total output of
PGE BIk-T-1 |LOS BANOS - QUINTO_SS 230 kV i
Q - Moss Landing 500 kV stuck breaker P4 BRK <95% <95% 104.4% 107.2% <95% <95% 150 MW under normal conditions, use short-term raring if still
overload
Los Banos 500 kV stuck breaker P4 BRK <95% <95% 115.9% 119.0% <95% <95%
Los Banos stuck Brk 500 kV P4 BRK <95% <95% 114.8% 111.7% <95% <95%
reduce output of the project connected to Las Aguilas, increase
PGE BIk-T-2 |MOSSLANDING-LAS AGUILAS 230 kV Gates 500 kV stuck break P4 BRK <95%
ates Stuck breaker <95% <95% 98.6% <95% ° <95% [generation from Moss Landing, use short-term rating,
Mosslanding stuck Brk 500 kV P4 BRK 115.0% <95% 139.3% 136.63 <95% <95%,
congestion management if overload: reduce solar PV output from
PGE BIk-T-3 [WILSON A-LE GRAND 115 kV Los Banos stuck Brk 500 kV P4 BRK <95% <95% 995% | 98.7% <95% <95% )
Chowchilla 115 kV
Table Mtn-Th lito 230 kV & R d
I\/TtneTabIr; Mti";’;c',ro# ) oun P6 L1/L-1 108.6% | 114.2% | <95% <95% | 109.8% | 111.3%
Table Mtn 500/230 kV x-f &R d
l\jmeTablr; " n/ o #Xl ormer & Foun P6 T-1/L-1 119.4% | 1055% | <95% <95% | 1195% | 102.2%
T -Tesla 500 kV & R d Mtn-Tabl
l\ﬂr?xze‘il A ouna Witn-table P6 L-1/L-1 109.6% | 111.4% | <95% <95% | 109.8% | 106.4%
PGE BIk-T- - i - b th ining R d Mtn-Table Mtn 500 kV li
ROUND MTN —TABLE MTN #1 or #2 500 kv |1 2ble Mtn-Oroville 230 kv & Round Mtn P6 L-1/L-1 106.4% | 113.1% | <95% <95% 108.1% | 110.59% [o/Poss S€Fcaps on mhe remaiming tounc Wim-tabie neor
14 Table Mtn #2 or # 1 Tbl Mtn-Vaca Dix or reduce COI flow according to seasonal nomogram
Del -Cortina 230 kV & R d Mtn-
T:bT;’aMntnc:z";i 1 ound N P6 L-1/L-1 104.1% | 108.6% | <95% <95% | 106.7% | 103.7%
T 500/230 kV x-f kV & R d
Mr:rfyTabl e/ e #Zxof;';‘er oun P6 T-1/L-1 100.7% | 106.6% | <95% <95% | 104.1% | 105.4%
230 kV linein N.Cal & R d Mtn-
'(ngle Min #;noerlz 1 @ oun 4 P6 L-1/L-1 up to 107% |up to 103%] <95% <95% up to 112%|up to 103%
Round Mountain-Table Mountain #1 (or #
PGE BIk-T 2) and Olinda-Tracy 500 kV P6 L-1/1-1 104.7% 113.1% <95% <95% 110.1% 112.3% JReduce COI flow after first contingency past 3200 MW mandated by
14 ROUND MT -TABLE MT 500 kV #1 (or #2) o Operational Procedure. Bypass series caps on remaining Round Mtn-
R dM tain-T M tain #1 # —
2;):: ) Caz:Tai:(rjOI?n dz SSOUEVam (or P6 L-1/L-1 98.2% | 103.5% | <95% <95% | 101.0% | 102.8% [Table Mtn lineif overload
Olinda-Tracy 500 kV & Capt Jack-Olinda .
500 kV P6 L-1/11 <95% <95% 107.2% | 107.0% 9% <95%
Olinda-Tracy 500 kV & Olinda 500/230 kV
x-former P6 L-1/T-1 <95% <95% 107.6% 107.4% <95% <95%
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2016-2017 ISO Reliability Assessment - Final Study Results

Study Area: PG&E Bulk Sensitivity p \
Thermal Overloads S\ 7 COl I FOI'n |C| |SO
Loading (%)
. . Category : 2026 . - .
ID Overloaded Facility Worst Contingency Category Descrioti 2021 Peak 2021 2018 Off- |2018 Spring 2026 Potential Mitigation Solutions
escription high summer |Peak Max| off-Peak | SUMMEr | symmer
renewable | Peak Base PV Base [JPeaknoDG| paoy pase
R d Mtn-Table Mtn #1 or 2 500 kV &
qun n-Table Mtn #1 or PG L-1/T-1 <95%
Olinda 500/230 kV x-former <95% <95% 102.7% 104.4% <95%
PGE BIk-T- ROUND MTN 500/230 KV x-former Captain Jack-Olinda & Olinda 500/230 kV x- PG L1/T-1 <95% reduce some Pit River generation after first contingency or add Round
15 former <95% <95% 107.2% 105.4% <95% JMtn x-former to Colusa SPS
KE South-Obanion 230 kV & Olinda PE L1/T1 <95%
500/230 kV x-former <95% <95% 107.2% 107.4% <95%
230 kV line in Olinda area & Olinda up to
- - 0,
500/230 KV x-former P6 L-1/T-1 <95% <95% 107% |upto107%| <% <95%
Capt Jack-Olinda 500 kV and Table Mtn 0
500/230 kV x-former P6 T-1/1-1 <95% <95% 99.7% 99.7% <95% <95%
Mosslanding-Los Banos 500 kV & Tesla-
P6 L-1/L-1 97.7%
Metcalf 500 kV / diverged <95% 214.6% | 214.1% 0 <95%
Tesla-Los Banos 500 kV & Mosslanding-Los 0 o
Banos 500 kV P6 L1/ 136.2% | <o59% | 1735% | 1742% | <% | <os%
Tesla-Tracy 500 kV & Mosslanding-Los PE L1/L1 122.8% <95%
Banos 500 kV i i 124.8% | 144.8% | 142.7% ° <95%
Tracy-Los Banos 500 kV & Mosslanding-
- rZanos <00 kv e P6 L-1/L-1 128.3% <95% | 163.8% | 1632% | <o5% <95%
Mosslanding 500/230 kV x-former & .
Mosslanding - Coburn 230 kv P6 L-1/1-1 125.7% <95% | 140.8% | 133.0% | <% <95%
Mosslanding 500/230 kV x-former & other b6 L1/ upto upto <059
. - - 0, 0, 0, 0, () 0,
230 kV lines up to 117% <95% 117% 120.2% <95% Dispatch Moss Landing generation, reduce generation connected to
PGE BIk-T-2 |MOSSLANDING-LAS AGUILAS 230 kV Moss Landing 500/230 kV x-former & :
] P6 T-1/L-1 <95% Las Aguilas
Metcalf-Moss Landing 500 kV 131.2% <95% 147.0% 130.7% <95%
Moss Landing 500/230 kV x-former & PE T1/L1 up to up to <95%
other 500 kV lines up to 124% <95% 126% 121.2% ? <95%
Mosslanding-Coburn 230 kV & 500 kV line up to up to o
from Los Banos P6 LT N pto137% | <os% | 165.3% | 1621% | %% <95%
Moss Landing-Los Banos 500 kV & Westley- PE L1/L1 <95%
Quinto 230 kV I 133.4% <95% 159.2% | 157.5% ’ <95%
Moss Landing-Los Banos 500 kV & other up to up to o
230 kV lines 230 kv Pe L1/ upto133% | <95% 159% 151.2% <95% <95%
other 500 kV lines & Westley-Quinto or up to up to
Tesla-Quinto230 KV P6 LT L yp 131% | <95% 157% | 1229% | <9°% <95%
Metcalf-Tesla 500 kV & Mosslanding-Los
PGE BIk-T Banos 500 kV Pe L1/ diverged <95% 103.5% | 103.0% <95% <95%
ol Bl (o] . (o] . (o] ()
MOSS LANDING-COBURN 230 kV - - : Dispatch Moss Landing generation after first contingency
19 Moss Landing - Las Aguilas 230 kV & PG L1/L1 <95%
Mosslanding-Los Banos 500 kV i <95% <95% 98.8% 97.0% ° <95%
Moss Langing-Los Banos 500 kV & Tesla-
P6 L-1/L-1 959
Los Banos 500 kV / 123.6% <95% 157.2% 163.8% <95% <95%
Tesla-Los Banos 500 kV & Tracy-Los Banos Pe L1/L1 <95%
500 kV 125.1% <95% 191.8% | 125.2% ’ <95%
Moss Langing-Los Banos 500 kV & Tracy-
Los Banos 500 kV P6 L1/L-1 114.7% <95% | 145.8% | 152.1% | <95% <95%
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2016-2017 ISO Reliability Assessment - Final Study Results

Study Area: PG&E Bulk Sensitivity _
£ California 150
Thermal Overloads & g Lalirornia
Loading (%)
. . Category : 2026 . - .
ID Overloaded Facility Worst Contingency Category Descrioti 2021 Peak 2021 2018 Off- |2018 Spring 2026 Potential Mitigation Solutions
escription high summer |Peak Max| off-Peak | SUMMEr | symmer
renewable | Peak Base PV Base [JPeaknoDG| paoy pase
Tesla-Los Banos 500 kV & Metcalf-Moss PG L-1/L-1 <95% dispatch Moss Landing generation, reduce generation from the project
. 0, 0, 0, [s) 0,
PGE BIk-T-1 |LOS BANOS - QUINTO_SS 230 kV Landing 500 kV 107.9% <95% 142.4% 149.9% <95%  connected to the Panoche-Los Banos 230 kV line, use short term rating
Tracy-Los Banos 500 kV & Metcalf-Moss if still overload. Consider line upgrade
. P6 L-1/L-1 o o 0 o <95% o
Landing 500 kV 101.9% <95% 133.8% | 140.6% <95%
Moss Langing-Los Banos 500 kV & 230 kV up to up to
line P6 LI/LL Lupto100% | <95% 122% | 116.0% | <9°% <95%
UpP to UpP to
Tesla-Los Banos 500 kV & a 230 kV line P6 L-1/L-1 up to 101% <95% 125% 130.0% <95% <95%
Up 10
Tracy-Los Banos & a 230 kV line P6 L-1/L-1 up to 97% <95% 121% |upto 125%] <95% <95%
PGE BIk-T- WESTLEY - QUINTO SS 230 kV Moss Landing-Los Banos 500 kV & Tesla- PE L1/L1 <95% reduce generation connected to Los Banos-Westely line after first
20 - Los Banos 500 kV <95% <95% 97.6% 101.5% 0 <95% Jcontingency
PGE BIk-T- Table Mtn 500/230 kV x-f & Colgate-
61 PALERMO-PEASE 115 kV R?o gso Zr;O kV/ xformer & Lolgate P6 L-1/L-1 101.8% <95% <95% <95% <95% <95% [dispatch Yuba city peakering generation after first contingency
PGE BIk-T- Tesla-Metcalf 500 kV & M Landing-L
LAS AGUILASS - PANOCHE 230kV#10r2 | oo Ve 058 tanding-tos P6 L-1/L-1 <95% Dispatch Moss Landing generation after first contingency
24 Banos 500 kv diverged <95% 106.2% | 105.8% <95%
Metcalf 500/230 kV Tranformers #11 and PG T/T1 up to upto o t0102%
PGE BIk-T- |METCALF 500/230 kV x-former #11, 12 or  |#12 0or #13 up to 140% <95% 118% 123.0% <95% [dispatch Ls Esteros peakers after 1st contingency, and Metcalf Energy
25 13 Metcalf 500/230 kV # 11,12 or 13 & Moss o6 a/a Centr, trip load in San Jose if overload persists
Landing 500/230 kV x-formers 105.3% <95% <95% <95% <95% <95%
PGE BIk-T- MIDWAY 500/230 kV x-former #1& 2 or . . . .
MIDWAY 500/230 kV x-former #1, 2 or 3 P6 T-1/T-1 <95% reduce generation at Midway 230 kV after first contingency
26 2&3 or 1&3 <95% <95% 112.8% | 106.3% <95%
PGE BIk-T ;i:ﬁggig 00K MossFandine tos Pe L1 di d 95% 113.1% | 114.0% <95% 95%
"~ |LS ESTEROS - NWK DIST 230 kV verge <95% 2 -2 <95% dispatch Ls Esteros peakers after 1st contingency
27 Tesla-Metcalf 500 kV & Moss Landing- PE L1/L1 <95%
Metcalf 500 kV 100.9% <95% <95% <95% 0 <95%
Tesla-Metcalf 500 kV & Moss Landing-Los . L . .
P6 L-1/L-1 . <95% Dispatch generation in San Jose after first contingency
PGE BIk-T- Banos 500 kV diverged <95% 110.5% 111.7% <95%
NEWARK E - NWK DIST 230 kV
28 Tesla-Metcalf 500 kV & Moss Landing- P6 L-1/L-1 <95% Dispatch generation in San Jose after first contingenc
Metcalf 500 kv 99.7% <95% <95% <95% ° <95% patch & gency
Round Mtn 500/230 kV x-former & Olinda PG TA/L1 95%
(or KE South)-Obanion 230 kV -1/t <95% <95% 104.9% | 104.3% <Io% <95%
Round Mtn and Table Mtn 500/230 kV x-
formers P6 T/ <95% <95% | 103.4% | 103.9% [ <9°% <95%
Round Mtn 500/230 kV x-former & Round PE T1/L1 ) . ) ) <95% )
PGE BIk-T- Mtn-Table Mtn 500 kV # 1 or # 2 <95% <95% 99.2% 99.9% <95%
16 OLINDA 500/230 kV x-former Round Mtn 500/230 kV x-former & o6 T <05y use Colusa SPS for off-peak overload
Cortina-Vaca Dix 230 kV e <95% <95% 100.7% | 101.9% ? <95%
Round Mtn 500/230 kV x-former & PG TA/L1 <05%
Cortina-Delevan 230 kV <95% <95% 102.0% 104.1% ° <95%
Round Mtn 500/230 kV x-former & 230 kV up to
P6 T-1/L-1 <95%
line between Cottonw & Roseville / <95% <95% 104% |up to 104% ° <95%
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2016-2017 ISO Reliability Assessment - Final Study Results

Study Area: PG&E Bulk Sensitivity

& California IS0

Thermal Overloads
Loading (%)
. . Category : 2026 . - .
ID Overloaded Facility Worst Contingency Category Descrioti 2021 Peak 2021 2018 Off- |2018 Spring 2026 Potential Mitigation Solutions
escription high summer |Peak Max| off-Peak | SUMMEr | symmer
renewable | Peak Base PV Base [JPeaknoDG| paoy pase
PGE BIk-T- Tesla-Tracy 500 kV Line and Tracy open Tracy-Tesla 230 kV lines if overload, trip Tracy pumps if it persists
TRACY 500 /230 kV x-f #lor#2 P6 L-1/T-1 137.8% <95% <95% <95% 102.7% <95%
29 / xrormer 2 or 500/230 kV x-former# 2 or# 1 / ? 0 0 0 0 > or dispatch generation in SMUD after first contingency
PGE BIk-T- Tesla-Metcalf 500 kV & Moss Landing-Los . L . .
56 NEWARK-LOCKHEED JCT #1 115 kV Banos 500 kv P6 L-1/L-1 diverged <95% <95% <95% 99.6% <95% Dispatch generation in San Jose after first contingency
Tesla-Metcalf 500 kV & Moss Landing-Los
PGE BIk-T Banos 500 kV Pe LA di d 06.09 116.89 118.39 116.0% 119.69
" |TRIMBLE-SJB DG 115 kV verge 106.0% 8% 3% 6% Dispatch generation in San Jose after first contingency
33 Tesla-Metcalf 500 kV & Moss Landing- Pe L1/L1 102.2%
= = . (o]
Metcalf 500 kV <95% 99.5% <95% <95% 109.9%
COTTONWD E-RND MTN 230kV #lor2 &
or P6 L-1/T-1 <95% not a violation, monitor this line
PGE BIk-T- Round Mtn 500/230 kV x-former <95% <95% 97.9% 98.1% <95%
34 COTTONWD E-ROUND MTN 230kV #2
COTTONWD E-RND MTN 230kV #lor2 &
. . or P6 L-1/L-1 <95% not a violation, monitor this line
Captain Jack-Olinda 500 kV 99.9% <95% <95% <95% <95%
COTTONWD E-RND MTN 230kV #lor2 &
Round Mtn 500/230 kV x-former or P6 L-1/T-1 101.8% 101.5% 109.9% 110.0% 101.4% 101.4%
PGE BIK-T Table Mtn 500/230 kV x-former & Captain upgrade the line, or limit COl import within nomogram for peak,
35 COTTONWD E-ROUND MTN 230kV #3 Jack-Olinda 500 KV P P6 T-1/L-1 104.1% 97.7% <95% <95% <95% <95% [Jreduce Pit River generaion after 1st contingency for off-peak and if
COTTONWD E-RND MTN 230KV #1or2 & first contingency is 230 kV line
- or
P6 L-1/L-1 111.8% 104.2% <95% <95% 100.3% 96.6%
Captain Jack-Olinda 500 kV / ? 0 0 0 ° 0
R d Mtn 500/230 kV x-fi d
OLINDAW - COTWWAP2 230 KV ound Mtn 500/ xformeran P6 L-1/T-1 <95% <95% | 108.6% | 100.9% | <95% <95%
OLINDAW- COTWDWAP 230 kV
Round Mtn 500/230 kV x-former and
P6 L-1/T-1 <95% <95% 112.4% 109.0% <95% <95%
PGE BIk-T- OLINDAW- COTWDWAP2 230 kV / ° ° ° ° ° 0 .
36 Round Mtn 500/230 kV x-former and reduce Shasta generation
OLINDAW - COTWWAP 230 kV P6 L-1/T-1 <95% <95% 104.7% 105.1% <95% <95%
COTWWAP2 - COTWD_F2 230
Capt Jack-Olinda 500 kV and COTWWAP?2 -
COF')I'WD P |230 P6 L-1/T-1 102.3% 98.7% <95% <95% 97.7% 100.7%
Olinda-T 500 kV & R d 500/230 kV
oGE Bl s f';'rnierracy ound 500/ P6 L-1/T-1 <95% 100.1% | <95% <95% | 105.1% | 99.9%
37 DELEVAN-CORTINA 230 kV OlindaT 00 KV & Dol v reduce Colusa generation after 1st conitngency, if overload
inda-Trac elevan-Vaca-
. Y P6 L-1/L-1 <95% 98.1% <95% <95% 105.9% 100.2%
Dixon 230 kV
Gates-Midway 500 kV & Morro Bay-Solar
P6 L-1/L-1 <95% <95% 112.6% 118.6% <95% <95%
SS230kV#2or# 1 / ° ° ° 0 ° i
Mid 500/230 kV x-f &M
oG Bl gzy Scllavlyz\sl 230/ o :#frmer ool pe L-1/L-1 <95% <95% | 105.3% | 108.8% | <95% <95%
4 MORROBAY- SOLARSS 230 kV # 1 or #2 y - 2 I reduce generation from Topaz Solar after first contingency
Gates-Diablo 500 kV & Morro Bay-Solar SS
P6 L-1/L-1 <95% <95% 100.8% 105.0% <95% <95%
230kV#2or#1 / ° ° ° 0 ° i
Los Banos-Midway 500 kV & Morro Bay-
P6 L-1/L-1 <95% <95% 105.5% 110.0% <95% <95%
Solar SS 230 kV # 2 or # 1 / 0 0 0 0 0 0
Gates-Midway 500 kV and GATES- PE L1/L1
TEMPLTON 230 kV <95% <95% 95.8% 97.3% <95% <95%
PGE BIk-T- Gates-Midway 500 kV and Gates-Diablo reduce generation from renewable project connected to Estrella-Gates
43 GATES -CALFLATSSS 230 kv 500 kV P6 L-1/1-1 <95% <95% 98.1% 100.3% <95% <95% J230kV line
Gates-Midway 500 kV and Morro BAY- PE L1/L1
TEMPLTON 230 kV = <95% <95% 102.0% 104.1% <95% <95%

California ISO/MID/RT

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

Study Area: PG&E Bulk Sensitivity L \
Thermal Overloads g\ 7 COl I FOI'n |G |SO
Loading (%)
. . Category ; 2026 . e .
ID Overloaded Facility Worst Contingency Category Descrioti 2021 Peak 2021 2018 Off- |2018 Spring 2026 Potential Mitigation Solutions
escription high summer |Peak Max| off-Peak | SUMMEr | symmer
renewable | Peak Base PV Base [JPeaknoDG| paoy pase
PGE BIk-T- Tracy-Los Banos 500 kV and Moss Landing- o . . . .
48 TESLA-LOS BANOS 500 kV Los Banos 500 kV P6 L-1/L-1 <95% <95% 101.6% 106.7% <95% <95% dispatch generation at Metcalf Energy Center after first contingency
G -Henrietta 230 kV & Tesla-Los B
sggglfv e e Pe L1/ <95% <95% 107.2% <95% <95% <95%
() 0 . 0 ()
Tesla-Los Banos 500 kV & Westley-Quinto PG L1/L1 <95%
PGE BIk-T- WILSON A-LE GRAND 115 kV 230 kv <95% <95% 113.1% <95% ° <95% [mitigation in area studies, overloads with local contingencies. Wilson-
57 Los Banos 500/230 kV x-former & Quinto- PG L1/L1 <95% Le Grand reconductoring project
Los Banos 230 kV <95% <95% 107.9% <95% ? <95%
Kearney-Mc Mullin 230 kV & Tesla-Los PE L1/L1 <95%
Banos 500 kV i <95% <95% 105.0% <95% ° <95%
PGE BIk-T- ALTM MDW - TESLA D 230 TableMtn-Vaca Dix 500 kV & Vaca Dix- PE L1/L1 <95% Dispatch tion in Bav A
58 - Tesla 500 kV -1/L- 110.9% <95% <95% <95% b <95% ispatch generation in Bay Area
BORDEN-GREGG 230 kV #2 & Mosslanding- 0
Los Banos 500 kV Pe L-1/1-1 98.4% <95% <95% <95% H15% 1 96.5%
BORDEN-GREGG 230 kV #2 & Mldway-Los
P6 L-1/L-1 110.4%
PGE BIk-T- Banos 500 kV <95% <95% <95% <95% <95%
BORDEN-GREGG 230 kV #1
59 BORDEN-GREGG 230 kV #2 & Los Banos- PE L1/L1 110 4%
Gates # 1 500 kV 100.5% <95% <95% <95% e <95%
BORDEN-GREGG 230 kv #2 & Mosslanding; P6 L-1/L-1 111.5% congestion management, reduce generation at Henrietta or Helms
Metcalf 500 kv e 98.4% <95% <95% <95% =% 1 96.0% § 8 ’ g
PGE BIk-T- BORDEN-GREGG 230 kV #1 & Mosslanding-
60 Los Banos 500 kV P6 L-1/1-1 <95% <95% <95% <95% 102.4% | 959
() 0 0 0 (]
BORDEN-GREGG 230 kV #1 & Mosslanding-
BORDEN-GRE 22 “1/L- o
ORDEN-GREGG # 2 230 kV ettt 500 1 P6 L1/L-1 <95% <95% <95% <os9% | 1923% | g5y
PGE BIk-T- BORDEN-GREGG 230 kV #1 & Los Banos- PE L1/L1 101.1%
60 Gates # 1 500 kV i <95% <95% <95% <95% = <95%
Captain Jack-Olinda 500 kV (or other 500
kV lines) & Rancho Seco-Bellota #2 or# 1 P6 L-1/L-1 up to 117% <95% <95% <95% <95% <95%
PGE BIk-T- 230 kV
- or ispatch Cosumnes generation under peak load conditions
RNCHSECO -BELLOTA 230 kV# 1 or2 di hC i d k load diti
55 Tracy 500/230 kV x-former ( or other
500/230 kV x-formers)& Rancho Seco- P6 L-1/L-1 up to 114% <95% <95% <95% <95% <95%
Bellota #2 or #1230 kV
Malin- Round Mtn #1 and #2 500 kV P7 L-2 . 102.4%
PGE BIK-T- .99 9 9 .69
51 CAPTAIN JACK-OLINDA 500 kV diverged 103.9% <95% <95% 99.6% operate within COl seasonal nomogram
Round Mtn-Table Mtn # 1 & # 2 500 kV P7 L-2 diverged 105.2% <95% <95% 104.5% 101.1%
PGE BIk-T-
52 OLINDA-TRACY 500 KV Round Mtn-Table Mtn # 1 & # 2 500 kV P7 L-2 diverged 98.1% <95% <95% 96.7% 95.29 |not a violation, monitor this line. Operate within COl nomogram
Los B -Tesl d Los B -T 500
k:’/swii:::; Ses aand tos Banos-iracy p7 L-2 106.0% <95% | 133.0% | 1403% | <95% <95%
Use more RAS for Path 15 in 2021 Peak case with high renewables
PGE BIk-T-1 |LOS BANOS - QUINTO SS 230 kV Los Banos-Tesla and Los Banos-Tracy 500 ’
Q - kV with maximum RAS P7 L-2 100.2% <95% 128.0% 135.0% <95% <95%  |use short-term rating if still overload. Consider line upgrade
Tracy-Tesla and Los Banos-Tracy 500 kV P7 L-2 <95% <95% 115.7% 119.3% <95% <95%

California ISO/MID/RT

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

Study Area: PG&E Bulk Sensitivity p \
Thermal Overloads S\ y COl I FOI'n |C| |SO
Loading (%)
. . Category : 2026 . - .
ID Overloaded Facility Worst Contingency Category Descrioti 2021 Peak 2021 2018 Off- |2018 Spring 2026 Potential Mitigation Solutions
escription high summer |Peak Max| off-Peak | SUMMEr | symmer
renewable | Peak Base PV Base [JPeaknoDG| paoy pase
Los Banos-Gates #1 and Los Banos-
Midway 500 kV P7 L-2 <95% <95% 110.7% 107.4% <95% <95%
Los B -Tesla 500 kV and Los B -
T‘::cya;; Os k\‘;s @ and tos Banos p7 L2 <95% <95% | 985% | <95% <95% <95%
use short-term rating , or trip renewable generation connected to this
PGE Blk-T-2 |MOSSLANDING-LAS AGUILAS 230 kV Tracy-Tesla and Los Banos-Tracy 500 kV P7 L-2 <95% <95% 101.7% <95% <95% <95% lline, or trip 3rd Helms pump
Midway-Gates 500 kV & Midway-Los
P7 L-2 <95% <95% 98.5% <95% <95% <95%
Banos 500 kV w/RAS ? 0 ? 0 ° )
Gates-Mustang 230 kV # 1 and 2 P7 L-2 <95% <95% 105.9% 100.9% <95% <95%
PGE BIk-T- |LOS BANOS-SWITCHING STA 230 kV (Los Los Banos-Gates #1 and Los Banos- p7 Lo <95% trip renewable generation connected to this line, or trip 3rd Helms
21 Banos-Panoche) Midway 500 kV <95% <95% 103.2% 103.8% ° <95% |pump if overload
PGE BIk-T- Tbl Mtn-Tesla and Thl Mtn-Vaca Dix 500
35 COTTONWD E-ROUND MTN 230kV #3 KV P7 L-2 diverged 104.1% <95% <95% 101.8% 98.7% upgrade the line, or limit COl import within nomogram
PGE BIk-T- Tbl Mtn-Tesla and Tbl Mtn-Vaca Dix 500 upgrade or re-rate the line or reduce Colusa generation, or operate
- - o)
- DELEVAN-CORTINA 230 kV W p7 L-2 diverged | <95% <95% <o5% | 10%2% | 958% |within seasonal COI nomogram
PGE BIk-T- South of Palermo Project. Prior to the project: limit COl import within
a1 RIO OSO-GREENLEAF TAP 115 kV Tbl Mtn-Tesla & Tbl Mtn-Vaca Dix 500 kV p7 L2 diverged | 101.1% | <95% <95% <95% <95% | ogram ) ' project: fimit LUTImport withi
PGE BIk-T- Tbl Mtn-Tesl| d Tbl Mtn-V Dix 500
0 TABLE MTN-RIO 0SO 230 kV o n-iesiaan n-vaca Bix p7 L2 diverged | <95% <95% <95% <95% <95%  |Upgrade terminal equipment on this line.
PGE BIk-T- PEASE-E..MARYSVLJ - OLIVEHN J 115 kV Tbl Mtn-Tesla and Thl Mtn-Vaca Dix 500 p7 L2 diverged 109.5% <95% <95% <95% <95% South of Palermo Project. Prior to the project: limit COl import within
54 (Pease-Rio 0s0) kv nomogram

California ISO/MID/RT

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

Study Area:  PG&E Bulk Sensitivity

Voltage Deviations

‘& California 15O

Post Cont. Voltage Deviation %

. X Categor _ 2026 . e s .
ID Substation Worst Contingency Category| g .y 2921 Peak 2021 Summer 2018 Off 2018 Spring 2026 2026 . Potential Mitigation Solutions
Description [High Peak Max Summer Summer | Spring Off-
Peak Base off-peak
Renewables PV Peak no DG Peak Peak
deviations up| deviations
PGE Blk- to 7% up to 8.7%
buses in NW 115 kV and below |PDCI mono-pole outage P1 PDCI none none none none none adjust svds and transformer taps
VD-1 P & (Northcst 69 | (Northcst 69 ! P
kV) kV)
M Landing-Los B 500 kV & Tesla- - . .
insufficient reactive support 0ss Lancing-tos Banos esia P6 L-2 diverged no volt deviation violations add voltage support in Northern California
Metcalf 500 kV
insufficient reactive support Malin-Round Mountain 500 kV # 1&2 P7 L-2 diverged no volt deviation violations add voltage support in Northern California
insufficient reactive support Round Mtn-Table Mtn 500 kV # 1& 2 P7 L-2 diverged no volt deviation violations add voltage support in Northern California
Table Mtn-Vaca Dix & Table Mtn-Tesla 500 - N
insufficient reactive support able Mtn-vaca Dix kv able Mtn-tesia P7 L-2 diverged no volt deviation violations add voltage support in Northern California
insufficient reactive support Vaca Dixon 500 kV stuck breaker # 732 P4 BRK diverged no volt deviation violations add voltage support at Vaca Dixon
insufficient reactive support Table Mtn 500 kV stuck breaker # 812 P4 BRK diverged no volt deviation violations add voltage support in Northern California

California ISO/MID/RT

August 27, 2015
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2016-2017 ISO Reliability Assessment - Final Study Results

Study Area: PG&E Bulk Sensitivity

High/Low Voltage % 9 CO | | FOI’n [0 |SO
Voltage (kV)
) . Categor 2021 Peak
ID Substation Worst Contingency Category g .y . 2021 Summer J2018 Off-Peak | 2018 Spring 2026 Summer | 2026 Summer o .
Description  [High Potential Mitigation Solutions
Peak Base Max PV off-peak Peak no DG Peak
Renewables
normal & up to 554 kV | up to 553 kV
PGE Blk-V-1 500 kV in NW normal conditions and all contingencies| PO-P7 no violations | no violations P P no violations | no violations | consider installing additional reactors
outages Rock Crk, BPA | Rock Crk, BPA
. " . . normal & . . . . L . .
PGE Blk-V-2 Diablo 500kV normal conditions and all contingencies| P0-P7 no violations | no violations | no violations | no violations >=551 kV >=553 kV
outages consider installing shunt reactor on
normal & Diablo or Gates 500 kV after Diablo
PGE Blk-V-3 Midway 500 kV normal conditions and all contingencies| P0-P7 no violations | no violations | no violations | no violations >=542 kV >=543 kV . .
outages Canyon plant retires and opening one
normal & of the Diablo-Midway 500kV lines
PGE Blk-V-4 Gates 500 kV normal conditions and all contingencies| PO-P7 outages no violations | no violations | no violations | no violations >=544 kV >546 kV
- o . . normal & N e .
PGE Blk-V-5 Pit River 1 area 60 kV normal conditions and all contingencies| P0-P7 outages no violations | up to 65.3 kV | up to 65.5 kV | up to 65.5 kV | up to 65.3 kV | up to 65.3 kV mitigation in area studies
Vaca Dix 115 kV and adjacent normal &
PGE Blk-V-6 ! normal conditions PO-P7 no violations | no violations 122.2 kV 122 kV no violations | no violations mitigation in area studies
buses outages
Gold Hill-Newcastle-Placer 115 kV . normal & . . . . . . . . . . I )
PGE Blk-V-7 area normal conditions PO-P7 outages no violations | no violations | no violations | no violations J no violations | no violations mitigation in area studies
) . - normal & N N N N N N e .
PGE Blk-V-8 Atlantic-Rocklin 60 kV area normal conditions PO-P7 outages no violations | no violations | no violations | no violations | no violations | no violations mitigation in area studies
COLUSA 60 kV normal condiitons PO normal no violations | no violations | no violations | no violations 56.1 kV 56.7 kV mitigation in area studies

California ISO/MID/RT

August 14, 2016
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2016-2017 ISO Reliability Assessment - Final Study Results

Study Area: PG&E Bulk Sensitivity

Transient Stability

)
c

3 California 15O

Transient Stability Performance

California ISO/MID/RT

Gates 500 kv

August 15, 2016

. Category . . .
ID Generator/Load Contingency Category Description 2026 Summer Potential Mitigation Solutions
P 2021 Peak high 2021 Summer 2018 Off-Peak 2018 Spring off- Peak no DG 2026 Summer
renewable Peak Base Max PV Peak Base Peak Base
tripped for high
P1 L1 PP &
3 Ph fault Contra Costa-La Positas 230 KV not tripped voltat 2.3 sec
p1 L1 18.2 MW output,
3 Ph fault Newark-Ravenswood 230 kV ] tripped for high
3ph fault Pittsburg 230 kV, Pittsb-Tesla # tripped for high volt voltage in 2.3 sec . .
P g P7 L-2 PP & tripped for high - . Modeled with old solar PV model (wt4g,
land2 at 2.9 sec . tripped for high o }
not tripped, voltage at 2.3 voltage at 2.3 sec wtde), protection trips at 1.1 puin 1 sec, no
3 Ph fault Tesla-Newark 230 kV P1 L1 output 18.2 MW sec. 4.8 MW 4.8 MW output issues if shunt capacitor on the collector
PGE BIk-TS-| Solar PV COLUMBIA 0.36 kV (bus|3ph fault Vaca Dix 500/230 kV x-former, 4.8 MW output, output, 1.081 1.083 p.u voltag’e system is turned off, or generator can absorb
i ; P1 T-1 i .u.voltagein | o i i i i
1 33102), capacity 19.2 MW or Vaca Dix-Tesla 500 kV not tripped not tripped F;he o iase in the base case reactn:e power T power flow. Con5|fder :avmg
. voltage regulation requirement for this
Tesla 500 kV stuck breaker P4 BRK not tripped, output . ge reg q :
19.2 MW project. Need to contact generation owner andj
3Ph fault C.-Costa-Brentwood and p7 L2 tripped for high update the models
C.Costa-Delta 230 kV volt at 2.3 sec tripped for high
3 Ph fault Contra Costa-La Positas and voltage at 2.3 sec
C.Costa-Lone Tree 230 KV P7 L-2 not tripped,
tripped for high volt output 18.2 MW . . .
Vea Dix stuck brk # 732 at 2.6 sec not tripped not tripped not tripped
tripped for low voltage w/fault, 49.5 tripped for low voltage, output 49.5
3Ph fault Contra-Costa-Brentwood and P7 L-2
MW MW
Contra Costa-Delta 230 kV
tripped for low volt . .
P4 BRK not tripped not tripped
Tesla 500 kV stuck breaker w/fault
. . tripped for low tripped for low these are old induction generator units that
PGE BIk-TS- [wind generators at Shilo # 2 ( bus ] P1 L-1 tripped for low volt 49.5 MW It tout It tout 1501 tripped for low voltage don't have LVRT. th trip with fault
2 32177), capacity 150 MW 3 Ph fault C. Costa-La Positas 230 KV voltage, output jpvoltage, outpu on't have , they may trip with faults
! 150 MW MW close to these units
3 Ph fault Tesla-Newark 230 KV Pl L1 Itrlpped :orllow not tripped, inped
3 Ph fault Newark 230 KV, Newark- voltage w/fault 49.5 output 49.5 MW not tripped, output 49.5 MW
P1 L-1 MW
Ravenswood
3 Ph fault Contra Costa-La Positas and P7 L-2 tripped for low volt w/fault 49.5 MW tripped for low voltage
C.Costa-Lone Tree 230 KV
tripped for high
. tripped for high PP . 8
P7 L-2 not tripped . voltage with
voltage with fault fault. 60 MW
3 ph fault on Gates 230 kV, any outage !
i i tripped for high
3Ph fault on Malin 500 kV, single or P1, P7 L-1, 12 pp ‘ g
double outage to Round Mtn voltage with fault,
tripped for low freq not tripped not tripped 60 MW
3Ph fault on Olinda 500 kV, Olinda-Tracy, P1 L1, T-1 w/fault, output 244 not tripped
or Olinda 500/230 kV x-former MW
3ph fault Newark 230 kV, Newark-
P1 L-1
Ravenswood outage
3Ph fault on Gates 500 kV, any outage Pl 1,71
3Ph fault on Los Banos 500 kV, any single b1 L1 - oed
. - tt
line outage not trippe tripped for high
3Ph fault on Los Banos 500 kV, DLO . d voltage w/fault
North of Los Banos P7 L-2 not tripped, output not trippe
3Ph fault on Midway 500 kV, Midway- 244 MW
P1 L-1 not tripped
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2016-2017 ISO Reliability Assessment - Final Study Results

Study Area:

PG&E Bulk Sensitivity

Transient Stability

& California IS0

Category

Transient Stability Performance

California ISO/MID/RT

MCal

August 15, 2016

ID Generator/Load Contingency Category Description 2026 Summer Potential Mitigation Solutions
P 2021 Peak high 2021 Summer 2018 Off-Peak 2018 Spring off- Peak no DG 2026 Summer
renewable Peak Base Max PV Peak Base Peak Base
3Ph fault on Midway 500 kV, Midway- ioned
Vincent 500 kV #1&2 P7 L2 . not trippe
3Ph fault on Midway 500 KV, DLO North not tripped need to contact generation owner and to
Solar PV # 1 and 2 (bus 34347) of Midway p7 L2 check the models and protection settings.
connec'Fed to Las Aguilf:\s 230 kv tripped for high volt not tripped, Sl.ow frequency recoyery on generator and
substation, total capacity 244 MW |3p fayit on Tesla 500 kV, any outage P1,P7 L1, L2 w/fault output 60 MW h'gh voltage buses with other faults (Capt Jack
3Ph fault on Tesla 230 kV, Tesla-Newark b1 L1 tripped for high volt Olinda)
230 kv i w/fault _ .
3Ph fault on Tracy 500 kV, Tracy-Los tripped for high volt not tripped, ] ) ) ) not tripped,
Banos 500 KV Pl L1 wfault output 60 MW trllpped forfhlel,h trllpped ff)rr]?lgf; output 60 MW
3Ph fault on Los Banos 500 KV, 500/230 voltage w/fault, | voltage with fault,
P1 T-1 232 MW 232 MW
kV x-former
3Ph fault on MossLanding 500 kV, not tripped, ouput
Mosslanding-Metcalf 500 kV Pl L1 244 MW
3Ph fault on Metcalf 500 kV, 500/230 kV
P1 T-1
x-former
3Ph fault on Tracy or Tesla 500 kV, tripped for high volt . .
500/230 kV x-former P1 T-1 w/fault trllpped forfhlglh
3Ph fault on Tracy 500 kV, DLO south of tripped for high volt vo t;g; &/V\iu K
Tracy 500 kV P7 L2 w/fault
3ph fault Vaca Dix 500/230 kV x-former, ] tripped for high
or Vaca Dix-Tesla Pl 1 not tripped voltage w/fault
tripped for high volt
w/fault tripped for high
3Ph fault on Tesla 500 kV, DLO north of P7 L-2
volt w/fault
Tesla 500 kV
PGE BIk-TS- 3Ph fault Round Mtn 500 kV, any P1, P7 L-1, T-1, L2 slow frequency | ) recovery tripped for low | - slow frequency normal recovery
3 contingency recovery freq w/fault recovery
tripped for low Modeled with old solar PV model (wt4g,
Solar PV KANSAS 12.47 (bus 3Ph fault on Gates 230 kV, any single or PP not tripped, tripped for low voltage w/fault, 19 . wt4e). Need to contact generation owner and
. . P1, P7 L-1, L-2 voltage w/fault, not tripped, output 5 MW .
PGE BIk-TS- |34680), capacity 20 MW double contingency outout 20 MW output 5 MW MW update the models and check protection
4 P settings
3ph fault Gates 230 kV, Gates-Midway p1 L1 tripped for low volt tripped for low voltage w/fault
230 kv w/fault
3ph fault Los Banos 500 kV, Gates-Los p1 L1
Banos 500 kV # 1 or 3
3ph fault Los Banos 500 kV, Los Banos- p1 L1
Midway 500 kV
3ph fault Los Banos 500 kV, Los Banos- p1 L1 tripped for high tripped for high
Moss landing 500 kV ) not tripped, output frequency with frequency with Otld \:{t4g},( YVM? rgc;dzels. Un.t:Er-\I/tocl)tzge
rotection trips in 0.02 sec with vit 0.5 p.u.
PGE BIk-TS- [Solar PV KENT_S (bus 34694), 3ph fault Los Banos 500 kV, Los Banos 20 MW not tripped, fault, output 19 | fault, output 19 ) P _ p _ _ p
5 capacity 20 MW Wt ’ P1 T-1 output 5 MW MW MW not tripped, output 5 MW Need to discuss protection settings and the
500/230 kV x-former plant model parameters with the generation
3ph fault Los Banos 500 kV, DLO north of p7 L2 owner.
Los Banos
3ph fault Los Banos 500 kV, DLO south of
P7 L-2
Los Banos
3ph fault Gates 230 kV Gates-Arco and Py -2
Gates-Midway 230 kV tripped for low volt
PP tripped for low volt w/fault, 19 MW
3 ph Gates 230 kV, Gates-Greg and Gates- 07 Lo w/fault, 20 MW
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2016-2017 ISO Reliability Assessment - Final Study Results

Study Area: PG&E Bulk Sensitivity

Transient Stability

L
%

> California 150

Transient Stability Performance

. Category . . .
ID Generator/Load Contingency Category Description 2026 Summer Potential Mitigation Solutions
P 2021 Peak high 2021 Summer 2018 Off-Peak 2018 Spring off- Peak no DG 2026 Summer
renewable Peak Base Max PV Peak Base Peak Base
Modeled with old solar PV model (wt4g,
Solar PV REGULUS 0.38 kV (Bus not tripped, output not tripped, tripped for high frequency with fault, . wtde). Need to contact generation owner and
_TS- i P1, P7 L-1, L-2 not tripped, output 15 MW
PGE BIk-TS- |35019), capacity 60.5 MW 3Ph fault on Midway 500 kV or 230 kV, 60.5 MW output 15 MW output 57.5 MW PP P update the models and check protection
6 any contingency settings
1 Diablo unit P1 G-1
any contingency w/3 ph fault on Diablo P1p7 L-1/L-2
500 kv ’
. i tripped for high tripped for high
PGE BIK-TS- |Wind tor NSR WND10.69 |any contingency w/3 ph fault on Los e . .
¥ |nb generator 1Rt Banos 500 kV PLPY L-1/1-2 voltage with fault, |voltage with fault, the unit is off in this case the unit is off in this case This generator is on the SCE system. Need to
’ V (bus 29474), capacity 162 MW output 160 MW output 160 MW discuss generator model and study results with{
any contingency w/3 ph fault on Midway P1p7 L1/L-2 SCE
500 kv ’
any contingency w/3 ph fault on Gates
500 kV P1,P7 L-1/L-2
tripped for high
volt after 8.8 sec
’| tripped for high | This generator is on the LADWP system. Need
Solar PV AD SOLAR 0.26 kV (bus [any contingency w/3 ph fault on Midway not tripped, output not tripped, . . ) . output 7.5 MW, PP & g Y
) P1,P7 L-1/L-2 off in this case off in this case volt after 9 sec, | to discuss generator model and study results
26949), capacity 10 MW 500 kv 7.5 MW output 7.5 MW except for _
) ) output 7.5 MW with LADWP
Midway-Vincent
PGE BIk-TS- #lor#2
8
3Ph fault on Midway 230 kV, Gates- .
Midway 230 kv P1 L-1 tripped for low tripped for low not tripped tripped for low trioed for low voltage with fault
voltage w/fault, |voltage with fault, voltage with fault, PP outout 5 I\/?W * |Old wtdg, wtde models. Under-voltage
PGE BIk-TS- Solar PV connected to Wheeler |3pp fault Midway230 kV, Midway-Kern # p7 L2 output 20 MW output 5 MW tripped for low output 19 MW P protection trips in 0.02 sec with vIt 0.5 p.u.
9 115 kV (bus 35021), capacity 20 1 and 2 230 kV volt w/fault Need to discuss protection settings and the
MW plant model parameters with the generation
) . . tripped for high frequency with fault, . . owner.
3Ph fault Midway 500 kV, any P1, P7 L-1, L-2 not tripped not tripped 19 MW not tripped not tripped
contingency
3Ph fault on Midway 230 kV, Gates- P1 L1 tripped for low tripped for low ) . . . Old wtdg, wt4e models. Under-voltage
Midway 230 kV . tripped for low voltage with fault, tripped for low voltage with fault, . L .
_ _ voltage w/fault, |voltage with fault, tout 19 MW tout 5 MW protection trips in 0.02 sec with vit 0.5 p.u.
PGE BIk-TS- [Solar PV ORION (35082), capacity 3Ph fault on Midway 230 kV, Midway - p7 L-2 output 20 MW output 5 MW outpd outpu Over-frequency trips for 60. 5 Hz in 0.02 sec.
10 20 MW Kern PP# 2 and 3 230 kv Need to discuss protection settings and the
. tripped for high frequency with fault, ) plant model parameters with the generation
3Ph fault Midway 500 kV, any P1, P7 L-1,T-1, L-2 not tripped not tripped PP Bh reauency not tripped
i 19 MW owner.
contingency
) p1 L1 tfrlpped for h!g: triooed for high Frequency protection trips the unit at 60.5 Hz
PGE BIK-TS Solar PV Willwood (bus 39184, on 3P_h fault on Midway 230 kV, Gates- ] tripped for high freq not trioped ;eqre:;yl\\//lv\ll;c/ fr:puenc wifh or 59.3 Hz in 0.02 sec. Need to discuss the
1 Goose Lake-Semitrophic 115 kV Midway 230 kv w/fault, output 20 outout ’;pM\;V ault, fau?t outyut 19 not tripped, output 5 MW models and protection settings with the
line), capacity 20 MW . . MW P 1 Outp Igeneration owner. Same refers to the
3Ph fault on Midway 230 kV, Midway - p7 -2 t trioped MW .
nottrippe Pumpjack plant (bus 39176)
Kern PP# 2 and 3 230 kV
t tripped, . not tripped, not tripped,
3Ph fault on Gates 500 kV, any P1 P7 L-1, T-1, L-2 no not tripped
. ’ e tripped for high this is old dynamic model. Need to update the
PGE BIk-TS- |Solar PV, bus 35069 on Copus-Old |contingency ribp 's output 3 MW output 3 MW output 3 MW ! ¥ . I up
. ] . voltage w/fault, 12 model and specify model parameters and
12 River 70 kV line, capacity 20 MW i MW tripped for high tripped for high t tripped rotection settings with the generation owner
3Ph fault on Midway 500 kV, any P1,P7 L1, T-1, L-2 ribpecTorNgn 1y io0ed for high volt w/fault, 11.4 Mw | PPeC Tor N& nottripped, —jprotecti ings wi g lon ow
contingency voltage with fault volt with fault output 3 MW
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2016-2017 ISO Reliability Assessment - Final Study Results

Study Area:

PG&E Bulk Sensitivity

Transient Stability

£ California 150

Transient Stability Performance
. Category . . .
ID Generator/Load Contingency Category Description 2026 Summer Potential Mitigation Solutions
P 2021 Peak high 2021 Summer 2018 Off-Peak 2018 Spring off- Peak no DG 2026 Summer
renewable Peak Base Max PV Peak Base Peak Base
PGE Blk-TS- |Russel City, 15kV, 18 kV.and 230 |3ph fault East Shore 230 kv, East Shore- P1 L-1 slow freq recovery | normal recovery normal recovery normal recovery Russ.e! C.|ty plant off in the 2021 peak
13 kV buses sensitivity case
San Mateo
PGE Blk-TS- |Gateway & Marsh Landing 16.5, 18 |3pp, faylt on Contra Costa 230 kv, any P1, P7 L-1, L-2 normal recovery slow freq recovery normal recovery These plants are off in the 2018 off-peak cases
14 kV & 230 kV buses outage
3Ph fault on Gates 230 kV or 500 kV, any ow f |
Solar PV plant at buses 34663 & ; P1,P7 L-1, L-2 slow freq recovery normal recovery
PGE BIk-TS- P contingency need to contact generation owner and to
34667, connected to Gates-Estrella slow freq recovery | normal recovery ) )
15 230 KV line | | check the models and protection settings.
3Ph fault Midway 500 kV, any outage P7 L-2 normal recovery normal recovery
PGE Blk-TS- T Solar PV plant P1, P7 L-1, T-1,L-2 low f | normal recover normal recover need to check the models with the generator
16 opaz Solar PV plan 3ph fault Midway 500 kV, any outage , -1, T-1,L- slow freq recovery | normal recovery y y owners
PGE BIk-TS- 3Ph fault Gregg 230 kV, Greg-Herndon slow frequency
Load on Ashlan 230 kV g8 ’ 3 P7 L-2 normal recovery normal recovery normal recovery need to check load model at Ashlan
16 recovery
230kV#1&2
PGE BIk-TS- : slow frequenc
Load on Santiago 66 kV (SCE) 3Ph fault Midway 500 kV, any P1, P7 L-1, L-2 normal recovery 4 y normal recovery normal recovery need to check load model at Santiago
18 : recovery
contingency
3Ph fault on Gates 230 kV, Gates-Midway . . .
230 ky P1 L-1 tripped by UFLS tripped by UFLS tripped by UFLS
not tripped, slow not tripped, slow slow frequency recovery, load tripped with
PGE BIk-TS- 3Ph fault on Gates 230 kV, Gates-Gregg, . PP . PP d . y. Y PP
19 Load on Gates 115 kV Gates-Mc Call 230 kv P7 L-2 tripped by UFLS frequency tripped by UFLS frequency fault, modeling issue because of low
ates-Mc Ca
ecove i impedance between the fault and load.
3Ph Fault Gates-Arco, Gates-Midway 230 recovery recovery not tripped 'mp W Y
KV P7 L-2 tripped by UFLS tripped by UFLS
3Ph fault on Gates 230 kV, Gates-Midway p1 L1
230 kv i ) _
PGE BIK-TS- . 3Ph fault on Gates 230 kV, Gates-Gregg, ‘ ‘ . . slow frequer.wcy .recovery, load tripped with
Load on Gates-distr 12.5 kV P7 L-2 not tripped tripped by UFLS not tripped tripped by UFLS fault, modeling issue because of low
20 Gates-Mc Call 230 kv . p b he faul d load
3Ph Fault Gates-Arco, Gates-Midway 230 impedance between the fault and loa
P7 L-2
kv
Caribou 230 kV, Butt Vly, Grizzly, large frequency |large frequency di
PGE BIK-TS- | Y2 SMZZN, 3 ph fault Table Mtn 500KV, Table Mtn . . jarge requency jfarge frequency dip . . ,
Big Bend 115 kV, 60 kV buses P1 T-1 no violations no violations  [dip between 1.6 &| between 1.8 & 2.2 no violations not a violation according to the new standard
21 i 500/230 kV x-former out
between Caribou& Table Mtn 1.9 sec sec
] 3Ph fault on Los Banos 500 kV, Round ]
PGE BIk-TS- Lo.adnln santa Clara on Palm, Mtn 500 kV, Table Mtn 500 kV, Tesla 500 P1, P7 L-1,T-1,L-2 tripped by UFLS, st not tripped not tripped not tripped under investigation
22 Mission, Walsh & Kenneth 60 kV kV or Vaca Dix 500 kV any contingency stage
PGE BIk-TS- (70 kV and 115 kV buses around P1 L1 o ) o
23 Midway This is a possible numerical issue because of
slow convergence due to large amount of
PGE BIk-TS- . inverter-based generation in the area and
24 Buena Vista pumps 3Ph fault on Midway 230 kV, any Pl L1 composite load models. Large voltage dips
. slow voltage and frequency recovery .
PGE BIKTS contingency observed around 0.1 sec after fault clearing.
25 7" [Wheeler Ridge pumps P1 L-1 Also slow frequency recovery after the fault in
Midway area. According to the new standard,
PGE BIk-TS- these are not violations
26 Wind Gap pumps P1 L-1

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

Study Area: PG&E Bulk

Single Contingency Load Drop

ID

Worst Contingency

Category

Category Description

Amount of Load Drop (MW)

Select..

Select..

Select..

Select..

Select..

Select..

PGE Bulk-
SLD-1

NONE

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

California ISO/MID/RT

August 14, 2015
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“)7 California ISO

Select..

Select..

Potential Mitigation Solutions

California ISO/MID/RT

August 14, 2015
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2016-2017 I1SO Reliability Assessment - Final Study Results

Study Area: PG&E Bulk

Single Source Substation with more than 100 MW Load

‘\37 California ISO

) Load Served (MW) e .
ID Substation Potential Mitigation Solutions
Select.. Select.. Select.. Select.. Select.. Select.. Select.. Select..
PGE Blulk-SS- NONE

No single source substation with more than 100 MW Load

California ISO/MID/RT

August 14, 2015
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2016-2017 1SO Reliability Assessment - Study Results

Study Area:

PG&E Humboldt

Thermal Overloads

&> Cdlifornia ISO

Loading (%) Potential Mitigation Solutions
Category
ID Overloaded Facility Worst Contingency Category | Descriptio 2018 2021 2026 2018 Winter | 2021 Winter | 2026 Winter [ 2018 Spring 2021
n Summer Summer Summer Peak Peak Peak Off-Peak Summer N/A N/A
Peak Peak Peak Light Load
. . Monitor line loading due to long lead
HUMB-T-01 |HUMBOLDT-BRDGVLLE 115kV #1 1 zl-Z.Al.S._HUMBOLDT TRINITY 115kV{1820] P1-2 T-line <100 <100 100.08 <100 <100 <100 <100 99.78 time (Humboldt-Bridgeville 115 kV
Line overload)
. Redispatch Humboldt Bay generation
HUMB-T-02 |HUMBOLDT-HMBLT JT 60 kV 11 géki??oég]_; UMBOLDT BAY-HUMBOLDT #2 P1-2 T-line 99.19 <100 108.91 <100 <100 <100 106.95 110.3 (Humboldt Bay-Humboldt #1 60 kV
Line overload)
A . Redispatch Humbolt Bay generation
HUMB-T-03 |HMBLT BY-EEL RIVR 60 kV 11 ;tf(.)?;Z._HUMBOLDT BRIDGEVILLE 115kV P1-2 T-line <100 <100 112.83 <100 <100 103.17 <100 99.99 (Humboldt Bay-Rio Dell Jct 60 kV
Line)
Existing action Plan (Rio Dell Jct Jct-
HUMB-T-04 [CARLOTTA-RIODLLTP 60KV 11 || L oAL2 HOMBOLDTBRIDGEVILLELISKV | o1 | e | 9goo | o036 | 12004 | <100 <100 <100 | 10379 | 11862 Bridgevile 60 kv Line overload). Gen
[1810] & redispatch/reduce gen at Humboldt
Bay
Existing action Plan (Rio Dell Jct Jct-
HUMB-T-05 |CARLOTTA-SWNS FLT 60kv11 | -2AL2 HUMBOLDTBRIDGEVILLE LSV oy ) | e | <100 | 619 | 1872 | <100 <100 <100 | 10093 | 11557 Bridgevile 60 kV Line overload). Gen
[1810] & redispatch/reduce gen at Humboldt
Bay
Existing action Plan (Rio Dell Jct Jct-
HUMB-T-06 |SWNS FLT-BROGVLLE 60kv11 |- -2AL2 HUMBOLDTBRIDGEVILLE LKV L oy | e | <100 <100 | 11831 | <100 <100 <100 | 10055 | 11518 Bridgevile 60 kv Line overloa). Gen
[1810] & redispatch/reduce gen at Humboldt
Bay
Existing Action Plan (Bridgeville-
P1-2:A1:4:_BRIDGEVILLE-COTTONWOOD . Garberville 60 KV Line). Gen
HUMB-T-07 |FRUTLDJT-FTSWRDJT 60 kV 1 1 115KV [1110] & P1-2 T-line 100.48 99.86 <100 <100 <100 <100 <100 <100 redispatch: Reduce gen at Humboldt
Bay
Monitor line loading due to long lead
P2-1:A1:1:_HUMBOLDT-TRINITY 115kV [1820] Open- ) S
HUMB-T-08 |HUMBOLDT-BRDGVLLE 115kV 11 (HUMBOLDT-TRINITY) & P2-1 ended line 72.76 76.73 100.08 72.53 72.71 87.14 81.68 99.78 mg) (Humboldt-Bridgeville 115 kV
Monitor line loading. Upgrade bus.
HUMB-T-09 |CARLOTTA-RIODLLTP 60 kV 11 P2-2:A1:1:_HUMBOLDT 115kV Section MA & P2-2 Bus <100 <100 105.78 <100 <100 <100 108.77 116.36 Interim: Gen redispatch (Rio Dell-
Bridgeville 60 kV Line).
Monitor line loading. Upgrade bus.
HUMB-T-10 |CARLOTTA-SWNS FLT 60 kv 11 P2-2:A1:1:_ HUMBOLDT 115kV Section MA & pP2-2 Bus 74.86 63.61 102.62 <100 <100 <100 105.92 113.35 Interim: Gen redispatch (Rio Dell-
Bridgeville 60 kV Line).

California ISO/MID/RT

August 15, 2016
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2016-2017 1SO Reliability Assessment - Study Results

Study Area: PG&E Humboldt

Thermal Overloads

&> Cdlifornia ISO

Loading (%) Potential Mitigation Solutions
Category
ID Overloaded Facility Worst Contingency Category | Descriptio 2018 2021 2026 2018 Winter | 2021 Winter | 2026 Winter [ 2018 Spring 2021
n Summer Summer Summer Peak Peak Peak Off-Peak Summer N/A N/A
Peak Peak Peak Light Load
Monitor line loading. Upgrade bus.
HUMB-T-11 |SWNS FLT-BRDGVLLE 60 kV 11 P2-2:A1:1;_ HUMBOLDT 115kV Section MA & p2-2 Bus 74.47 63.24 102.23 <100 <100 <100 105.54 112.95 Interim: Gen redispatch (Rio Dell-
Bridgeville 60 kV Line).
Approved Bridgeville-Gabreville 115
HUMB-T-12 |FRUTLDJT-FTSWRDJT 60 kv 1 1 P2-2:A1:3;_LOW GAP1 115kV Section 1D & p2-2 Bus 100.48 99.87 22.61 <100 <100 <100 86.01 79.69 kV Line project (Bridgeville-Garberville
60 kV Line)
Interim: Gen redispatch at Humboldt
Bay. Upgrade and increase capacity
HUMB-T-13 [HUMBOLDT-HMBLT JT 60 kv 11 |2 SAL13 HMBLTBY 60KV -Midde Breaker | - py 5 | CICUL 431051 | gosa | 11769 | <100 <100 <100 | 11043 | 11477 of the approved Humboldt Bay:
Bay 3 & breaker Humboldt #1 60 kV reconductor
project (Humboldt Bay-Humboldt #1
60 kV Line)
Interim: Gen redispatch. Monitor line
HUMB-T-14 [HVBLT BY-EELRIVR 60 kv 11 | 2 SALZL BROGVLLELISKV-RINGRL&RS) —pyy | CICUL | gng | g1gs | <100 | 8678 | 8784 | 898 | <100 | <100 loacing due to long lead time
& breaker (Humboldt Bay-Rio Dell Jct 60 kV
Line)
P1-1:A1:2; PAC.LUMB 14kV Gen Unit1or2 & Gen redispatch at Humboldt Bay
HUMB-T-15 |HMBLT BY-EEL RIVR 60 kV 1 1 P1-2:A1:2:_HUMBOLDT-BRIDGEVILLE 115kV P3 L-/1G-1 99.35 98.6 99.19 99.89 99.98 99.68 <100 100.38 (Humboldt Bay-Rio Dell Jct 60 kV
[1810] Line)
P1-1:A1:10:_HUMB_G2 14kV Gen Unit5 or 3 & Monitor. Gen redispatch at Humboldt
HUMB-T-16 |CARLOTTA-RIODLLTP 60 kV 11 P1-2:A1:2: HUMBOLDT-BRIDGEVILLE 115kV P3 L-/G-1 <100 <100 100.04 <100 <100 <100 <100 100.69 Bay (Rio Dell Jct-Bridgeville 60 kV
[1810] Line overload)
P1-1:A1:2;_PAC.LUMB 14kV Gen Unit 1 & P1- Reconductor. Interim: Gen Redispatch
HUMB-T-17 |HMBLT BY-EEL RIVR 60 kV 11 2:A1:2: HUMBOLDT-BRIDGEVILLE 115kV P3 L-/G-1 99.35 98.6 99.19 101.44 102.65 112.88 95.29 100.38 (Humboldt Bay-Rio Dell Jct 60 kV
[1810] Line overload)
P1-2:A1:13:_HUMBOLDT BAY-HUMBOLDT #2 Action Plan: SPS/redispatch
HUMB-T-18 |EUREKA-HMBLT BY 60 kV 11 60kV [7090] & P1-2:A1:12: HUMBOLDT BAY- P6 N-1-1 102.16 100.95 102.16 129.19 122.34 138.5 102.45 98.61 Humboldt Bay generation (Humboldt
HUMBOLDT #1 60kV [7080] Bay-Eureka 60 kV Line)
P1-2:A1:14: HUMBOLDT-MAPLE CREEK 60kV
[7130] MOAS OPENED on HUMBOLDT_MPLE SPS/reconductor (Humboldt Bay-Rio
HUMB-T-19 [HMBLT BY-EEL RIVR 60 kV 11 CRK & P1-2:A12. HUMBOLDT-BRIDGEVILLE P6 N-1-1 <100 <100 104.85 102.23 103.37 114.55 <100 <100 Dell Jcte 60 kV Line)
115kV [1810]
P1-2:A1:3;_ HUMBOLDT-TRINITY 115KV [1820] SPS/reconductor (Humboldt Bay-Rio
HUMB-T-20 |HMBLT BY-EEL RIVR 60 kV 11 & P1-2:A1:2:_ HUMBOLDT-BRIDGEVILLE P6 N-1-1 <100 <100 <100 150.32 152.1 172.47 <100 <100 . y
115KV [1810] Dell Jcte 60 kV Line)

California ISO/MID/RT
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2016-2017 1SO Reliability Assessment - Study Results

Study Area:

PG&E Humboldt

Thermal Overloads

&> Cdlifornia ISO

Loading (%) Potential Mitigation Solutions
Category
ID Overloaded Facility Worst Contingency Category | Descriptio 2018 2021 2026 2018 Winter | 2021 Winter | 2026 Winter [ 2018 Spring 2021
n Summer Summer Summer Peak Peak Peak Off-Peak Summer N/A N/A
Peak Peak Peak Light Load
P1-2:A1:3;_ HUMBOLDT-TRINITY 115KV [1820] Action Plan: SPS/redispatch
HUMB-T-21 INEWBURG-RIODLLTP 60 kV 1 1 & P1-2:A1:2:_HUMBOLDT-BRIDGEVILLE P6 N-1-1 <100 <100 <100 <100 <100 107.93 <100 <100 Humboldt Bay generation (Humboldt
115kV [1810] Bay-Rio Dell Jcte 60 kV Line)
P1-2:A1:14: HUMBOLDT-MAPLE CREEK 60kV Existing action Plan (Rio Dell Jct-
[7130] MOAS OPENED on HUMBOLDT_MPLE Bridgeville 60 KV Line overload). Gen
HUMB-T-22 |CARLOTTA-RIODLLTP 60 kV 11 CRK & P1-2:A1:2: HUMBOLDT-BRIDGEVILLE P6 N-1-1 100.15 100.31 113.42 122.06 122.52 140.79 101.19 109.14 redispatchireduce gen at Humboldt
115kV [1810] Bay
P1-2:A1:17:_TRINITY-MAPLE CREEK 60kV Existing action Plan (Rio Dell Jct-
) [8170] MOAS OPENED on TRINITY_TAP 65 & Bridgeville 60 KV Line overload). Gen
HUMB-T-23 |CARLOTTA-SWNS FLT 60 kV 11 P1-2:A1:2: HUMBOLDT-BRIDGEVILLE 115KV P6 N-1-1 95.95 96.95 11343 118.32 118.97 13741 97.7 107.63 redispatchireduce gen at Humboldt
[1810] Bay
P1-2:A1:14: HUMBOLDT-MAPLE CREEK 60kV Existing action Plan (Rio Dell Jct-
: [7130] MOAS OPENED on HUMBOLDT_MPLE Bridgeville 60 KV Line overload). Gen
HUMB-T-24 |SWNS FLT-BRDGVLLE 60 kV 11 CRK & P1-2:A1:2: HUMBOLDT-BRIDGEVILLE P6 N-1-1 96.22 96.76 109.86 116.89 117.6 136.03 97.96 105.77 redispatchireduce gen at Humboldt
115kV [1810] Bay
P1-2:A1:4:_ BRIDGEVILLE-COTTONWOOD Approved Bridgeville-Gabreville 115
HUMB-T-25 |BRDGVLLE-FRUTLDJT 60 kV 11 115kV [1110] & P1-2:A1:3:_HUMBOLDT- P6 N-1-1 100.53 100.29 <100 107.51 108.26 <100 99.03 <100 kV project (Bridgeville-Garberville 60
TRINITY 115kV [1820] kV Line)
P1-2:A1:3:_HUMBOLDT-TRINITY 115kV [1820] Approved Bridgeville-Gabreville 115
HUMB-T-26 |GRBRVLLE-KEKAWAKAG60kV 11  [& P1-2:Al:4;. BRIDGEVILLE-COTTONWOOD P6 N-1-1 <100 <100 101.08 <100 <100 104.79 <100 <100 kV project (Garberville-Laytonville 60
115kV [1110] kV Line overload)
P1-2:Al:4; BRIDGEVILLE-COTTONWOOD Approved Bridgeville-Gabreville 115
HUMB-T-27 |KEKAWAKA-LYTNVLLE 60 kV 1 1 115kV [1110] & P1-2:A1:3:_HUMBOLDT- P6 N-1-1 <100 <100 100.97 <100 <100 119.66 <100 <100 kV project (Garberville-Laytonville 60
TRINITY 115kV [1820] kV Line overload)
P1-2:A1:25:_ BRDGVLLE-GRBRVLLE #2 115kV Approved Bridgeville-Gabreville 115
HUMB-T-28 |FRUTLDJT-FTSWRDJT 60 kV 11 [0] & P1-2:A1:4:_BRIDGEVILLE- P6 N-1-1 <100 <100 100.43 <100 <100 <100 <100 <100 kV project (Bridgeville-Garberville 60
COTTONWOOD 115KV [1110] kV Line)
P1-2:A1:4:_ BRIDGEVILLE-COTTONWOOD Approved Bridgeville-Gabreville 115
HUMB-T-29 |FRUTLDJT-FTSWRDJT 60 kv 1 1 115kV [1110] & P1-2:A1:3:_HUMBOLDT- P6 N-1-1 101.1 101.19 <100 <100 <100 <100 101.48 <100 kV project (Bridgeville-Garberville 60
TRINITY 115kV [1820] kV Line)

California ISO/MID/RT
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2016-2017 1SO Reliability Assessment - Study Results

Study Area: PG&E Humboldt

& 3 . ;
Thermal Overloads i €} CGl I{:O nia ISO
Loading (%) Potential Mitigation Solutions
Category
ID Overloaded Facility Worst Contingency Category |Descriptio 2018 2021 2026 2018 Winter [ 2021 Winter | 2026 Winter | 2018 Spring 2021
n Summer Summer Summer Peak Peak Peak Off-Peak Summer N/A N/A
Peak Peak Peak Light Load
P1-2:A1:4;_ BRIDGEVILLE-COTTONWOOD Approved Bridgeville-Gabreville 115
HUMB-T-30 |FTSWRDJT-GRBRVLLE 60 kV 11 115kV [1110] & P1-2:A1:3:_ HUMBOLDT- P6 N-1-1 99.1 99.29 <100 <100 <100 <100 99.84 <100 kV project (Bridgeville-Garberville 60
TRINITY 115kV [1820] kV Line)

Interim; Gen redispatch at Humboldt
Bay. Upgrade and increase capacity

P7-1:A1:7:_HUMBOLDT BAY-HUMBOLDT #2 & N-2 of the approved Humboldt Bay-
HUMB-T-31 |[HUMBOLDT-HMBLT JT 60 kV 1 1 HUMBOLDT BAY-HUMBOLDT £ Lines & 32.2 P7 (DCTL) 105.31 <100 116.12 <100 <100 <100 112.32 119.56 Humboldt #1 60 kV Line reconductor
project (Humboldt Bay-Humboldt #1
60 kV Line overload).

California ISO/MID/RT August 15, 2016 Page 4 of 15



2016-2017 ISO Reliability Assessment - Study Results

Study Arei PG&E Humboldt

Voltage Deviations

&> California ISO

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category Categow 2018 2021 2026 2918 2921 2926 2018 2021 Potential Mitigation Solutions
Description | Summer Summer Summer Winter Winter Winter Summer | Summer N/A N/A
Peak Peak Peak Peak Peak Peak Off-Peak | Light Load
HUMB-VD P2-1:A1:20;_ HUMBOLDT BAY-RIO DELL JCT Open-ended .
— - < < < < < < < <
01 EEL RIVR 60 kV 60kV [7100] (HMBLT BY-EEL RIVR) P2-1 iine 10 10 10 10 10 10 10 10 Monitor
HUMB-VD P2-1:A1:20;_ HUMBOLDT BAY-RIO DELL JCT Open-ended .
— - < < < < < < < <
02 NEWBURG 60 kV 60kV [7100] (HMBLT BY-EEL RIVR) P2-1 iine 10 10 10 10 10 10 10 10 Monitor
HUI\gg-VD GRBRVLLE 60 kV P2-2:A1:8: GRBRVLLE 60KV Section 1E p2-2 Bus -11.668 -11.256 -5.019 -12.092 -11.767 -5.548 -14.061 <10 Corrective Action Plan
HUMB-VD . Circuit .
04 BRDGVLLE 115 kV P2-3:A1:21;. BRDGVLLE 115kV -RingR1 & R3| P2-3 Breaker 15.043 14.187 16 15.484 14.895 15.158 13.321 15.058 Under review

California ISO/MID/RT

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

Study Arei PG&E Humboldt

Voltage Deviations

&> California ISO

Substation

Worst Contingency

Category

Category
Description

Post Cont. Voltage Deviation %

2018
Summer
Peak

2021
Summer
Peak

2026
Summer
Peak

2018
Winter
Peak

2021
Winter
Peak

2026
Winter
Peak

2018
Summer
Off-Peak

2021
Summer
Light Load

N/A

N/A

Potential Mitigation Solutions

California ISO/MID/RT

August 15, 2016
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2016-2017 1SO Reliability Assessment - Study Results

Study Are PG&E Humboldt

High/Low Voltage ED * .
0 0 < California ISO
Voltage (PV) Potential Mitigation Solutions
: - Category 2018 2021 2026 . . . 2018 2021
ID Substation Worst Contingenc Catego o
gency gory Description Summer Summer Summer 201§e\/;1/||(nter 202F1)e\/;/||(nter ZOZEe\Izll(nter Summer Off-]  Summer N/A N/A
Peak Peak Peak Peak Light Load
HUMB-V- R UITLND 60 kv P1-2.AL:22; BRIDGEVILLE-GARBERVILLE | = b, Gen >0.90 >0.90 >0.90 >0.90 >0.90 >0.90 5090 | 08933 Monitor
01 60KV [6220] MOAS OPENED on
BRDGVLLE_FRUTLDJT &
HUMB-V- arDGVLLE 115 kv P14 | Transf 11167 | 1.1003 <1.10 1.123 1.1101 <110 1.131 <1.10 Under revi
02 P1-4A16_HUMBOLDT SVD=v & - ranstormer . . . . . . . . naer review
HUMB-V-1umsoLDT 115 kv P14 | Transf 11544 | 11393 | 1.1155 1.158 1.1466 1.107 1.1684 <1.10 Under revi
03 P1-4A16_HUMBOLDT SVD=v & - ranstormer . . . . . . . . naer review
HU'\(;'E'V' FRT SWRD 60 kv P2-1:A1:34;_BRIDGEVILLE-GARBERVILLE |  P2-1 Ope:‘i:e”de‘j 509 | >09 | 090 | 090 | >09 | 090 | >0.90 090 Corrective Action Plan
60KV [6220] (BRDGVLLE-FRUTLDJT) &
HU“(;'SB'V' FRUITLND 60 KV P2-1:A1:34: BRIDGEVILLE-GARBERVILLE | P2-1 Opeﬂ;}i”ded >0.90 >0.90 >0.90 >0.90 >0.90 >0.90 >0.90 0.893 Corrective Action Plan
60KV [6220] (BRDGVLLE-FRUTLDJT) &
HUMB-V- ot swRD 60 kv P2-2 B 11171 1.1136 1.1199 1.1176 <1.10 1.1361 <1.10 Under revie
06 P2-2:A1:8: GRBRVLLE 60kV Section 1E & us : : : : : : : view
V- P2-3:A1:21: BRDGVLLE 115KV - Ring RL & ircui
HUMB-V- 5 DGVLLE 115 kv - g P2-3 Circut 08891 | 08915 | 08706 0.889 08879 | 08807 | 09121 | 0.8434 Corrective Action Plan
07 R3 & Breaker
HUMB-V- R UITLND 60 kv P2-3:AL:15. BRDGVLLE - MABOKV&RIO | ) o Circut >0.90 >0.90 >0.90 >0.90 >0.90 >0.90 5090 | 0.8933 Corrective Action P!
08 DELL JCT-BRIDGEVILLE line & i Breaker ' ' ' ' ' ' ' ' orrective Action Flan
V- P2-3:A1:19: BRDGVLLE 115KV - Ring R3 & ircui
HUMB-V- s RBRVLLE 60 kv - g P2-3 Circut >0.90 >0.90 >0.90 >0.90 >0.90 >0.90 5090 | 0.8959 Corrective Action Plan
09 R2 & Breaker
HUMB-V- . .
10 BRDGVLLE 115 kV P3: P1-1:A1:6: HUMB_G1 14kV Gen Unit 1 P3 L-1/G-1 1.1206 1.1124 <1.10 1.125 1.1175 <1.10 <1.10 <1.10 Under review
& P1-4:A1:6: HUMBOLDT SVD=v
HUMB-V- . .
11 |HUMBOLDT 115 kv P3: P1-1:AL:6: HUMB_G1 14kV GenUnit1|  P3 L-1/G-1 11582 | 11543 | 11232 <110 11557 | 1.1159 <1.10 <110 Under review
8 P1-4:A1:6;_ HUMBOLDT SVD=v
HOMBLY. P6: P1-2:A1:3: HUMBOLDT-TRINITY
1y |BRDGVLLE 115 kv 115kV [1820] & P1-4:A1:6; HUMBOLDT PG N-1-1 11245 | 117 <1.10 <1.10 <1.10 <110 1.1425 <1.10 Under review
SVD=v
HUMB-V- | s RDGVLLE 115 kv Pe: P1-4ALA: GRBRVLLE SVD=v & P1- P6 N-1-1 11208 | 11084 | 1.1302 110 110 110 1143 110 Under revi
13 4:A1:6:_HUMBOLDT SVD=v -1- . . . <]1. <]1. <]1. . <1. naer review
HUMBLY. P1-4:AL:4:_GRBRVLLE SVD=v & P1-
14 |FRT SWRD 60 kv 2:A1:23; GARBERVILLE-LAYTONVILLE PG N-1-1 11122 | 11136 <1.10 <1.10 <110 <110 1.1362 <110 Under review
60KV [8365]

California ISO/MID/RT August 15, 2016 Page 7 of 15



2016-2017 1SO Reliability Assessment - Study Results

Study Are PG&E Humboldt

High/Low Voltage ' 3 . .
0 0 < California ISO
Voltage (PV) Potential Mitigation Solutions
- - Category | 2018 2021 2026 . . . 2018 2021
ID Substation Worst Contingenc Catego N
gency oy Description Summer Summer Summer 201§e\/;1/||(nter 202F1)e\/;1/||(nter ZOZEe\Izll(nter Summer Off-| Summer N/A N/A
Peak Peak Peak Peak Light Load
HUMBLY. P1-2:A1:21; RIO DELL JCT-BRIDGEVILLE
& |FRUITLND 60 kv 60KV [7850] MOAS OPENED on P6 N-1-1 >0.90 >0.90 >0.90 >0.90 >0.90 >0.90 >0.90 0.891 Corrective Action Plan
CARLOTTA_SWNS FLT & P1-
3:A1:3. BRDGVLLE 115/60kV TB 1
P1-2:A1:22; BRIDGEVILLE-GARBERVILLE
HOMB- cRUITLND 60 kv 60k [6220] MOAS OPENED on PG N1l | L0751 | 10781 | 10781 | <110 | <110 | <110 | 11899 | <L10 Under review
16 BRDGVLLE_FRUTLDJT & P1-
4:A1:4: GRBRVLLE SVD=v
P1-2:A1:24; BRIDGEVILLE-GARBERVILLE
HUMB-V- - eBRVLLE 60 kv 60kV [6220] MOAS OPENED on P6 N-1-1 11933 | 11902 | 1.0041 <1.10 <1.10 <1.10 1.262 <1.10 Under review
17 FTSWRDJT_GRBRVLLE & P1-
4:A1:4:_GRBRVLLE SVD=v
HUMB-V-| - BRVLLE 60 kv P1-4:AL:4_GRBRVLLE SVD=v & P1- P6 N-1-1 110 110 1.145 110 110 110 | 11235 110 Moni
18 4:AL:6:_HUMBOLDT SVD=v o <t <t : <t <t <t : <t onttor
P1-2:A1:14: HUMBOLDT-MAPLE CREEK
HUMB-V-1 5 0pa 60 kv 60kV [7130] MOAS OPENED on P6 N-1-1 0.8331 0.829 0.8297 >0.90 >0.90 5000 | 09184 | 09274 Corrective Action Plan
19 HUMBOLDT MPLE CRK & P1-
4:A1:7:_MPLE CRK SVD=v
UMY P1-4:A1:6;_ HUMBOLDT SVD=v & P1-
e |HUMBOLDT 115 kv 2:A1:2. HUMBOLDT-BRIDGEVILLE 115kV | PG N-1-1 11795 | 11774 | 1.1806 <110 | 11768 | 11779 | 11861 <1.10 Under review
[1810]
P1-2:A1:14: HUMBOLDT-MAPLE CREEK
HUMB-V- 60KV [7130] MOAS OPENED on .
MPLE CRK 60 kV P6 N-1-1 <1.10 <1.10 <1.10 <1.10 <1.10 <1.10 <1.10 <1.10 Monitor
21 HUMBOLDT MPLE CRK & P1-
4:A1:1;_ HUMBOLDT SHUNT=7h

California ISO/MID/RT

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

Study Area:

PG&E Humboldt

Transient Stability

&> California ISO

Category

Transient Stability Performance - Number of Voltage and Frequency Violations

ID Contingenc Catego hay Potential Mitigation Solutions
gency gory Description 2018 Summer | 2021 Summer | 2026 Summer | 2018 Summer 2021 Summer N/A N/A N/A N/A N/A g
Peak Peak Peak Off-Peak Light Load
Reassess with actual fault clearing times
HUMB-TS-01|HUMBOLDT  115.00 p2-2 Bus 4 and SLG fault impedances where
applicable
Reassess with actual fault clearing times
HUMB-TS-02 [HUMBOLDT  115.00 p2-2 Bus 6 and SLG fault impedances where
applicable
Reassess with actual fault clearing times
HUMB-TS-03|HUMBOLDT  115.00 p2-2 Bus 4 and SLG fault impedances where
applicable
Reassess with actual fault clearing times
HUMB-TS-04 [HUMBOLDT  115.00 p2-2 Bus 7 and SLG fault impedances where
applicable
Reassess with actual fault clearing times
HUMB-TS-05|HUMBOLDT  115.00 p2-2 Bus 6 and SLG fault impedances where
applicable
o . . Reassess with actual fault clearing times
Bridgeville - Garberville 60 kV Line . .
HUMB-TS-06 (BRDGVLLE-FRUTLDJT) P1-2 T-line 12 and SLG fault impedances where
applicable
— . . Reassess with actual fault clearing times
Bridgeville - Garberville 60 kV Line . :
HUMB-TS-07 (BRDGVLLE-FRUTLDJT) P1-2 T-line 8 and SLG fault impedances where
applicable
o . . Reassess with actual fault clearing times
Bridgeville - Garberville 60 kV Line . .
HUMB-TS-08 (BRDGVLLE-FRUTLDJT) P1-2 T-line 8 and SLG fault impedances where
applicable
o . . Reassess with actual fault clearing times
Bridgeville - Garberville 60 kV Line . :
HUMB-TS-09 (BRDGVLLE-FRUTLDJT) P1-2 T-line 12 and SLG fault impedances where
applicable
o . . Reassess with actual fault clearing times
Bridgeville - Garberville 60 kV Line , .
HUMB-TS-10 (BRDGVLLE-FRUTLDJT) P1-2 T-line 14 and SLG fault impedances where
applicable
Reassess with actual fault clearing times
HUMB-TS-11 |Humboldt 115/60 No.2 Transformer P1-3 | Transformer 1 and SLG fault impedances where
applicable
Reassess with actual fault clearing times
HUMB-TS-12 |Humboldt 115/60 No.2 Transformer P1-3 | Transformer 0 and SLG fault impedances where
applicable
Reassess with actual fault clearing times
HUMB-TS-13 |Humboldt 115/60 No.2 Transformer P1-3 | Transformer 2 and SLG fault impedances where

applicable

California ISO/MID/RT

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

Study Area:

PG&E Humboldt

Transient Stability

&> California ISO

Category

Transient Stability Performance - Number of Voltage and Frequency Violations

ID Contingenc Catego hay Potential Mitigation Solutions
gency gory Description 2018 Summer | 2021 Summer | 2026 Summer | 2018 Summer 2021 Summer N/A N/A N/A N/A N/A g
Peak Peak Peak Off-Peak Light Load
Reassess with actual fault clearing times
HUMB-TS-14 [Humboldt 115/60 No.2 Transformer P1-3 | Transformer 0 and SLG fault impedances where
applicable
Reassess with actual fault clearing times
HUMB-TS-15 |Humboldt 115/60 No.2 Transformer P1-3 | Transformer 17 and SLG fault impedances where
applicable
Reassess with actual fault clearing times
HUMB-TS-16 |[HUMBOLDT  60.00 SVD ID v P1-4 | Shunt device 0 and SLG fault impedances where
applicable
Reassess with actual fault clearing times
HUMB-TS-17 |HUMBOLDT  60.00SVD ID v P1-4 | Shunt device 1 and SLG fault impedances where
applicable
Reassess with actual fault clearing times
HUMB-TS-18 |[HUMBOLDT  60.00 SVD ID v P1-4 [ Shunt device 2 and SLG fault impedances where
applicable
Reassess with actual fault clearing times
HUMB-TS-19 |HUMBOLDT  60.00 SVD ID v P1-4 [ Shunt device 3 and SLG fault impedances where
applicable
Reassess with actual fault clearing times
HUMB-TS-20 |HUMBOLDT  60.00 SVD ID v P1-4 [ Shunt device 17 and SLG fault impedances where
applicable
NON-BUS-TIE BREAKER CB6622 FAULT AT Circuit Reassess wih actual fault clearing times
HUMB-TS-21 31080 HUMBOLDT  60.00 P2-3 breaker 11 and SLG fault impedances where
applicable
NON-BUS-TIE BREAKER CB6622 FAULT AT Circuit Reassess with actual faull clearing times
HUMB-TS-22 31080 HUMBOLDT  60.00 P2-3 breaker 11 and SLG fault impedances where
applicable
NON-BUS-TIE BREAKER CB6622 FAULT AT Circuit Reassess wih actual fault clearing times
HUMB-TS-23 31080 HUMBOLDT  60.00 P2-3 breaker 29 and SLG fault impedances where
applicable
NON-BUS-TIE BREAKER CB6622 FAULT AT Circuit Reassess with actual faull clearing times
HUMB-TS-24 31080 HUMBOLDT  60.00 P2-3 breaker 11 and SLG fault impedances where
applicable
NON-BUS-TIE BREAKER CB6622 FAULT AT Circuit Reassess wih actual fault clearing fimes
HUMB-TS-25 31080 HUMBOLDT  60.00 P2-3 breaker 13 and §LG fault impedances where
applicable
. Reassess with actual fault clearing times
BUS-TIE BREAKER FAULT AT 31000 Bus tie- .
HUMB-TS-26 HUMBOLDT  115.00 P2-4 breaker 4 :;S“i;; efault impedances where

California ISO/MID/RT

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

Study Area:

PG&E Humboldt

Transient Stability

& California ISO

Category

Transient Stability Performance - Number of Voltage and Frequency Violations

ID Contingenc Catego hay Potential Mitigation Solutions
gency gory Description 2018 Summer | 2021 Summer | 2026 Summer | 2018 Summer 2021 Summer N/A N/A N/A N/A N/A g
Peak Peak Peak Off-Peak Light Load
. Reassess with actual fault clearing times
BUS-TIE BREAKER FAULT AT 31000 Bus tie- .
HUMB-TS-27 HUMBOLDT  115.00 P2-4 breaker 6 and SLG fault impedances where
applicable
: Reassess with actual fault clearing times
BUS-TIE BREAKER FAULT AT 31000 Bus tie- .
HUMB-TS-28 HUMBOLDT  115.00 p2-4 breaker 7 and SLG fault impedances where
applicable
. Reassess with actual fault clearing times
BUS-TIE BREAKER FAULT AT 31000 Bus tie- .
HUMB-TS-29 HUMBOLDT  115.00 P2-4 breaker 4 and SLG fault impedances where
applicable
. Reassess with actual fault clearing times
BUS-TIE BREAKER FAULT AT 31000 Bus tie- .
HUMB-TS-30 HUMBOLDT  115.00 p2-4 breaker 6 and _SLG fault impedances where
applicable
Reassess with actual fault clearing times
HUMB-TS-31|FAIRHAVN  13.80 P4-1  |Stuck breaker 6 and SLG fault impedances where
applicable
Reassess with actual fault clearing times
HUMB-TS-32|FAIRHAVN  13.80 P4-1  |Stuck breaker 8 and SLG fault impedances where
applicable
Reassess with actual fault clearing times
HUMB-TS-33|FAIRHAVN  13.80 P4-1  |Stuck breaker 8 and SLG fault impedances where
applicable
Reassess with actual fault clearing times
HUMB-TS-34 |FAIRHAVN  13.80 P4-1  [Stuck breaker 6 and SLG fault impedances where
applicable
Reassess with actual fault clearing times
HUMB-TS-35|FAIRHAVN  13.80 P4-1  [Stuck breaker 8 and SLG fault impedances where
applicable
o . . : Reassess with actual fault clearing times
HUMB-TS-36 Bridgeville - Garberville 60 kV Line (31110 - P42 T-line/stuck 19 and SLG fault impedances where
31120) breaker .
applicable
o . . . Reassess with actual fault clearing times
HUMB-TS-37 Bridgeville - Garberville 60 kV Line (31110 - P2 T-line/stuck 14 and SLG fault impedances where
31120) breaker .
applicable
, , . . . Reassess with actual fault clearing times
HUMB-TS-38 Bridgeville - Garberville 60 kV Line (31110 - P4.2 T-line/stuck 33 and SLG fault impedances where
31120) breaker .
applicable
o . . . Reassess with actual fault clearing times
HUMB-TS-39 Bridgeville - Garberville 60 kV Line (31110 - P42 T-line/stuck 1 and SLG fault impedances where
31120) breaker

applicable

California ISO/MID/RT

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

Study Area:

PG&E Humboldt

Transient Stability

& California ISO

Category

Transient Stability Performance - Number of Voltage and Frequency Violations

ID Contingenc Catego hay Potential Mitigation Solutions
gency gory Description 2018 Summer | 2021 Summer | 2026 Summer | 2018 Summer 2021 Summer N/A N/A N/A N/A N/A g
Peak Peak Peak Off-Peak Light Load
Transformer/ Reassess with actual fault clearing times
HUMB-TS-40 |Humboldt 115/60 No.2 Transformer (31000) P4-3 100 and SLG fault impedances where
stuck breaker _
applicable
Transformer/ Reassess with actual fault clearing times
HUMB-TS-41 |Humboldt 115/60 No.2 Transformer (31000) P4-3 140 and SLG fault impedances where
stuck breaker .
applicable
Transformet/ Reassess with actual fault clearing times
HUMB-TS-42 |Humboldt 115/60 No.2 Transformer (31000) P4-3 148 and SLG fault impedances where
stuck breaker .
applicable
Transformer/ Reassess with actual fault clearing times
HUMB-TS-43 |Humboldt 115/60 No.2 Transformer (31000) P4-3 143 and SLG fault impedances where
stuck breaker .
applicable
Transformer/ Reassess with actual fault clearing times
HUMB-TS-44 |Humboldt 115/60 No.2 Transformer (31000) P4-3 101 and SLG fault impedances where
stuck breaker .
applicable
enerator/rel Reassess with actual fault clearing times
HUMB-TS-45 |Humboldt ps1 |9 . 105 and SLG fault impedances where
ay failure .
applicable
eneratorfrel Reassess with actual fault clearing times
HUMB-TS-46 |Humboldt ps1 |9 . 101 and SLG fault impedances where
ay failure .
applicable
eneratorfrel Reassess with actual fault clearing times
HUMB-TS-47 |Humboldt P5-1 g ) 138 and SLG fault impedances where
ay failure .
applicable
enerator/rel Reassess with actual fault clearing times
HUMB-TS-48 |Humboldt p5-1 |9 . 153 and SLG fault impedances where
ay failure .
applicable
eneratorirel Reassess with actual fault clearing times
HUMB-TS-49 |Humboldt P5-1 g . and SLG fault impedances where
ay failure .
148 applicable
Two Reassess with actual fault clearing times
HUMB-TS-50 Humbol_d tNo.1 60 kv and Arcata - Humboldt P7-1 [circuits/comm and SLG fault impedances where
60 kV Lines .
on structure 6 applicable
Two Reassess with actual fault clearing times
Humboldt No.1 60 kV and Arcata - Humboldt s .
HUMB-TS-51 . circuits/comm and SLG fault impedances where
60 kV Lines .
on structure applicable
P7-1 8

California ISO/MID/RT

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

Study Area:

PG&E Humboldt

Transient Stability

&3 California ISO

Category

Transient Stability Performance - Number of Voltage and Frequency Violations

ID Contingenc Catego hay Potential Mitigation Solutions
gency gory Description 2018 Summer | 2021 Summer | 2026 Summer | 2018 Summer 2021 Summer N/A N/A N/A N/A N/A g
Peak Peak Peak Off-Peak Light Load
Humboldt No.1 60 kV and Arcata - Humbold Two Reassess with actual fault clearing times
HUMB-TS-52 ) ' P7-1  |circuitsicomm and SLG fault impedances where
60 kV Lines .
on structure applicable
8 15
Two Reassess with actual fault clearing times
HUMB-TS-53 Humbolq tNo.1 60 kV and Arcata - Humboldt circuits/comm and SLG fault impedances where
60 kV Lines .
on structure applicable
P7-1 6
Two Reassess with actual fault clearing times
HUMB-TS-54 Humbolq tNo.1 60 kV and Arcata - Humboldt P7-1  |circuits/comm and SLG fault impedances where
60 kV Lines .
on structure 5 applicable

California ISO/MID/RT

August 15, 2016
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2016-2017 1SO Reliability Assessment - Study Results
Study Area: PG&E Humboldt

Single Contingency Load Drop

&> California ISO

ID Worst Contingency Category

Category
Description

Amount of Load Drop (MW)

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Potential Mitigation Solutions

X-SLD-1

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

California ISO/MID/RT

August 15, 2016
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2016-2017 1SO Reliability Assessment - Study Results

Study Area: PG&E Humboldt

Single Source Substation with more than 100 MW Load

,‘8% California ISO

ID

Substation

Load Served (MW)

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Potential Mitigation Solutions

X-S§-1

No single source substation with more than 100 MW Load

California ISO/MID/RT

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

Study Area: PG&E Humboldt

Thermal Overloads

‘C’% California ISO

Loading (%) Potential Mitigation Solutions
o i Category 2018 2021 2026 2018 2021 2026
ID Overloaded Facility Worst Contingency Category hy 2018 SP No | 2021 SP No | 2026 SP No | Retirement
Description [ Summer Summer Summer  [Summer Off-| Summer N/A
. BTM-PV AAEE BTM-PV of QF
Peak Peak Peak Peak Light Load .
Generations
o, Monitor line loading due to long lead
gILEJl’:IASI? OTl HUMBOLDT-BRDGVLLE 115kV #1 1 21-2.A1.3._HUMBOLDT TRINITY 115KV [1820] P1-2 T-line <100 <100 100.08 <100 99.78 <100 <100 <100 <100 time (Humboldt-Bridgeville 115 kV
Line overload)
Ao, Redispatch Humboldt Bay generation
HUMB-T- HUMBOLDT-HMBLT JT 60 kV 1 1 PL-2AL13:_HUMBOLDT BAY-HUMBOLDT #2 P1-2 T-line 99.19 <100 108.91 106.95 110.3 98.42 <100 106.57 <100 (Humboldt Bay-Humboldt #1 60 kV
SENS-02 60kV [7090] & .
Line overload)
A1 Redispatch Humbolt Bay generation
HUMB-T HMBLT BY-EEL RIVR 60 kV 1 1 P1-2:A1:2: HUMBOLDT-BRIDGEVILLE 115kv P1-2 T-line <100 <100 112.83 <100 99.99 <100 <100 111.6 110.94 (Humboldt Bay-Rio Dell Jct 60 kV
SENS-03 [1810] & Line)
Existing action Plan (Rio Dell Jct Jct-
HUMB-T- P1-2:A1:2: HUMBOLDT-BRIDGEVILLE 115kV . Bridgeville 60 kV Line overload). Gen
SENS-04 CARLOTTA-RIODLLTP 60 kV 11 [1810] & P1-2 T-line 98.09 99.36 121.94 103.79 118.62 97.75 98.27 116.35 <100 redispatchireduce gen at Humboldt
Bay
Existing action Plan (Rio Dell Jct Jct-
HUMB-T- P1-2:A1:2:_ HUMBOLDT-BRIDGEVILLE 115kV . Bridgeville 60 kV Line overload). Gen
SENS-05 CARLOTTA-SWNS FLT60 kv 11 [1810] & P1-2 T-line <100 96.19 118.72 100.93 115.57 <100 <100 112.89 <100 redispatchireduce gen at Humboldt
Bay
Existing action Plan (Rio Dell Jct Jct-
HUMB-T- P1-2:A1:2: HUMBOLDT-BRIDGEVILLE 115kV . Bridgeville 60 kV Line overload). Gen
SENS-06 SWNS FLT-BRDGVLLE 60 kV 1 1 [1810] & P1-2 T-line <100 <100 118.31 100.55 115.18 <100 <100 112.49 <100 redispatchireduce gen at Humboldt
Bay
Existing Action Plan (Bridgeville-
HUMB-T- P1-2:A1:4;_BRIDGEVILLE-COTTONWOOD . Garberville 60 KV Line). Gen
SENS-07 FRUTLDJT-FTSWRDJT 60 kV 11 115KV [1110] & P1-2 T-line 100.48 99.86 <100 <100 <100 100.45 100.11 <100 <100 redispatch: Reduce gen at Humboldt
Bay
HUMB-T- P2-1:AL:1; HUMBOLDT-TRINITY 115KV [1820] Open-ended Monitor line loacing due to fong lead
SENS-08 HUMBOLDT-BRDGVLLE 115kvV 11 (HUMBOLBT-TRINITY) g P2-1 line 72.76 76.73 100.08 81.68 99.78 72.7 74.94 95.42 65.47 Em; (Humboldt-Bridgeville 115 kV
HUMB-T- Monitor line loading. Upgrade bus.
SENS-09 CARLOTTA-RIODLLTP 60 kV 11 P2-2:A1:1:_ HUMBOLDT 115kV Section MA & p2-2 Bus <100 <100 105.78 108.77 116.36 <100 <100 <100 <100 Interim: Gen redispatch (Rio Dell-
Bridgeville 60 kV Line).

California ISO/MID/RT
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2016-2017 ISO Reliability Assessment - Study Results

Study Area: PG&E Humboldt

Thermal Overloads

‘C’% California ISO

Loading (%) Potential Mitigation Solutions
o i Category 2018 2021 2026 2018 2021 2026
ID Overloaded Facility Worst Contingency Category hy 2018 SP No | 2021 SP No | 2026 SP No | Retirement
Description [ Summer Summer Summer  [Summer Off-| Summer N/A
. BTM-PV AAEE BTM-PV of QF
Peak Peak Peak Peak Light Load .
Generations
HUMB-T- Monitor line loading. Upgrade bus.
SENS-10 CARLOTTA-SWNS FLT60 kv 11 P2-2:A1:1:_ HUMBOLDT 115kV Section MA & p2-2 Bus 74.86 63.61 102.62 105.92 113.35 69.38 60.21 88.13 11.84 Interim: Gen redispatch (Rio Dell-
Bridgeville 60 kV Line).
HUMB-T- Monitor line loading. Upgrade bus.
SENS-11 SWNS FLT-BRDGVLLE 60 kV 11 P2-2:A1:1:_ HUMBOLDT 115kV Section MA & p2-2 Bus 74.47 63.24 102.23 105.54 112.95 68.99 59.83 87.74 11.16 Interim: Gen redispatch (Rio Dell-
Bridgeville 60 kV Line).
HUMB-T- Approved Bridgeville-Gabreville 115
SENS-12 FRUTLDJT-FTSWRDJT 60 kV 11 P2-2:A1:3;_LOW GAP1 115kV Section 1D & p2-2 Bus 100.48 99.87 22.61 86.01 79.69 100.46 100.11 21.64 14.43 kV Line project (Bridgeville-Garberville
60 kV Line)
Interim: Gen redispatch at Humboldt
Bay. Upgrade and increase capacity
HUMB-T- P2-3:A1:13;_HMBLT BY 60kV - Middle Breaker Circuit of the approved Humboldt Bay-
SENS-13 HUMBOLDT-HMBLT JT 60 kV 1 1 Bay 3 & P2-3 breaker 110.51 89.54 117.69 11043 114.77 110.5 106.2 117.71 117.68 Humboldt #1 60 kY reconductor
project (Humboldt Bay-Humboldt #1
60 kV Line)
Interim: Gen redispatch. Monitor line
HUMB-T- P2-3:A1:21: BRDGVLLE 115kV - Ring R1 & R3 Circuit loading due to long lead time
- - - . . < . . . . )
SENS-14 HMBLT BY-EEL RIVR 60 kV 1 1 2 pP2-3 breaker 85.09 81.85 <100 100 <100 85.98 88.17 93.87 115.3 (Humboldt Bay-Rio Dell Jct 60 kv
Line)
HUMB-T- P1-1:A1:2:_PAC.LUMB 14kV Gen Unit 1 or 2 & Gen redispatch at Humboldt Bay
SENS-15 HMBLT BY-EEL RIVR 60 kV 1 1 P1-2:A1:2:_ HUMBOLDT-BRIDGEVILLE 115kV P3 L-/G-1 99.35 98.6 99.19 <100 100.38 99.9 99.98 99.28 <100 (Humboldt Bay-Rio Dell Jct 60 kV
[1810] Line)
HUMB-T- P1-1:A1:10; HUMB_G2 14kV Gen Unit5 or 3 & Monitor. Gen redispatch at Humboldt
SENS-16 CARLOTTA-RIODLLTP 60 kV 11 P1-2:A1:2: HUMBOLDT-BRIDGEVILLE 115kV P3 L-/G-1 <100 <100 100.04 <100 100.69 <100 <100 99.84 <100 Bay (Rio Dell Jct-Bridgeville 60 kV
[1810] Line overload)
HUMB-T- P1-1:A1:2:_PAC.LUMB 14kV Gen Unit 1 & P1- Reconductor. Interim: Gen Redispatch
SENS-17 HMBLT BY-EEL RIVR 60 kV 1 1 2:A1:2:_HUMBOLDT-BRIDGEVILLE 115kV P3 L-/G-1 99.35 98.6 99.19 95.29 100.38 99.9 99.98 99.28 <100 (Humboldt Bay-Rio Dell Jct 60 kV
[1810] Line overload)
HUMB-T- P1-2:A1:13;_ HUMBOLDT BAY-HUMBOLDT #2 Action Plan: SPS/redispatch
SENS-18 EUREKA-HMBLT BY 60 kV 1 1 60KV [7090] & P1-2:A1:12;_ HUMBOLDT BAY- P6 N-1-1 102.16 100.95 102.16 102.45 98.61 102.12 101.71 102 101.44 Humboldt Bay generation (Humboldt
HUMBOLDT #1 60kV [7080] Bay-Eureka 60 kV Line)
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2016-2017 ISO Reliability Assessment - Study Results

Study Area: PG&E Humboldt

Thermal Overloads

‘C’% California ISO

Loading (%) Potential Mitigation Solutions
o i Category 2018 2021 2026 2018 2021 2026
ID Overloaded Facility Worst Contingency Category hy 2018 SP No | 2021 SP No | 2026 SP No | Retirement
Description [ Summer Summer Summer  [Summer Off-| Summer N/A
. BTM-PV AAEE BTM-PV of QF
Peak Peak Peak Peak Light Load .
Generations
P1-2:A1:14; HUMBOLDT-MAPLE CREEK 60kV
HUMB-T- [7130] MOAS OPENED on HUMBOLDT_MPLE SPS/reconductor (Humboldt Bay-Rio
SENS-19 HMBLT BY-EEL RIVR 60 kV 1 1 CRK & P1-2:A1:2: HUMBOLDT-BRIDGEVILLE P6 N-1-1 <100 <100 104.85 <100 <100 <100 96.47 107.91 99.95 Dell Jcte 60 kV Line)
115kV [1810]
P1-2:A1:3:_HUMBOLDT-TRINITY 115kV [1820] .
AOMB T |WMBLT BY-EELRIVR60KV11  [&P1-2:A1:2; HUMBOLDT-BRIDGEVILLE P N-1-1 <100 <100 <100 <100 <100 <100 | 938 | 9604 | 10008 sPSfeconductor (Humboldt Bay-Rio
SENS-20 Dell Jcte 60 kV Line)
115kV [1810]
HUMB-T- P1-2:A1:3: HUMBOLDT-TRINITY 115KV [1820] Action Plan: SPS/redispatch
SENS-21 NEWBURG-RIODLLTP 60 kV 1 1 & P1-2:A1:2:_HUMBOLDT-BRIDGEVILLE P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 Humboldt Bay generation (Humboldt
115kV [1810] Bay-Rio Dell Jcte 60 kV Line)
P1-2:A1:14; HUMBOLDT-MAPLE CREEK 60kV Existing action Plan (Rio Dell Jet-
HUMB-T- [7130] MOAS OPENED on HUMBOLDT_MPLE Bridgeville 60 KV Line overload). Gen
SENS-2 CARLOTTA-RIODLLTP 60kV 11 CRK & P1-2:A1:2: HUMBOLDT-BRIDGEVILLE P6 N-1-1 100.15 100.31 113.42 101.19 109.14 100.66 100.28 112.29 <100 redispatchireduce gen at Humboldt
115kV [1810] Bay
P1-2:A1:17:_TRINITY-MAPLE CREEK 60kV Existing action Plan (Rio Dell Jct-
HUMB-T- [8170] MOAS OPENED on TRINITY_TAP 65 & Bridgeville 60 KV Line overload). Gen
SENS-23 CARLOTTA-SWNS FLT60kV 11 P1-2:A1:2:_ HUMBOLDT-BRIDGEVILLE 115kV P6 N-1-1 9.95 %.95 11343 e 107.63 .76 %.7 97.09 <100 redispatch/reduce gen at Humboldt
[1810] Bay
P1-2:A1:14; HUMBOLDT-MAPLE CREEK 60kV Existing action Plan (Rio Dell Jet-
HUMB-T- [7130] MOAS OPENED on HUMBOLDT_MPLE Bridgeville 60 KV Line overload). Gen
SENS-24 SWNS FLT-BRDGVLLE 60 kV 1 1 CRK & P1-2:A1:2: HUMBOLDT-BRIDGEVILLE P6 N-1-1 96.22 96.76 109.86 97.96 105.77 96.62 96.46 108.45 <100 redispatchireduce gen at Humboldt
115kV [1810] Bay
HUMB-T- P1-2:A1:4; BRIDGEVILLE-COTTONWOOD Approved Bridgeville-Gabreville 115
SENS-25 BRDGVLLE-FRUTLDJT 60 kV 1 1 115kV [1110] & P1-2:A1:3;_ HUMBOLDT- P6 N-1-1 100.53 100.29 <100 99.03 <100 101.35 100.42 <100 <100 kV project (Bridgeville-Garberville 60
TRINITY 115kV [1820] kV Line)
HUMB-T- P1-2:A1:3:_HUMBOLDT-TRINITY 115kV [1820] Approved Bridgeville-Gabreville 115
GRBRVLLE-KEKAWAKA 60 kV 11 & P1-2:A1:4:_BRIDGEVILLE-COTTONWOOD P6 N-1-1 <100 <100 101.08 <100 <100 <100 <100 101.09 <100 kV project (Garberville-Laytonville 60
SENS-26 .
115kV [1110] kV Line overload)
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2016-2017 ISO Reliability Assessment - Study Results

Study Area: PG&E Humboldt

Thermal Overloads

‘C’% California ISO

Loading (%) Potential Mitigation Solutions
o i Category 2018 2021 2026 2018 2021 2026
ID Overloaded Facility Worst Contingency Category hy 2018 SP No | 2021 SP No | 2026 SP No | Retirement
Description [ Summer Summer Summer  [Summer Off-| Summer N/A
. BTM-PV AAEE BTM-PV of QF
Peak Peak Peak Peak Light Load .
Generations
HUMB-T- P1-2:A1:4;_BRIDGEVILLE-COTTONWOOD Approved Bridgeville-Gabreville 115
SENS-27 KEKAWAKA-LYTNVLLE 60 kV 1 1 115kV [1110] & P1-2:A1:3:_HUMBOLDT- P6 N-1-1 <100 <100 100.97 <100 <100 <100 <100 100.97 <100 kV project (Garberville-Laytonville 60
TRINITY 115kV [1820] kV Line overload)
HUMB-T- P1-2:A1:25;_ BRDGVLLE-GRBRVLLE #2 115kV Approved Bridgeville-Gabreville 115
SENS-28 FRUTLDJT-FTSWRDJT 60 kV 11 [0] & P1-2:A1:4:_BRIDGEVILLE- P6 N-1-1 <100 <100 100.43 <100 <100 <100 <100 100.66 <100 kV project (Bridgeville-Garberville 60
COTTONWOOD 115kV [1110] kV Line)
HUMB-T- P1-2:Al:4. BRIDGEVILLE-COTTONWOOD Approved Bridgeville-Gabreville 115
SENS-29 FRUTLDJT-FTSWRDJT 60 kv 11 115kV [1110] & P1-2:A1:3;_ HUMBOLDT- P6 N-1-1 101.1 101.19 <100 101.48 <100 102.11 101.03 <100 <100 kV project (Bridgeville-Garberville 60
TRINITY 115kV [1820] kV Line)
HUMB-T- P1-2:A1:4:_BRIDGEVILLE-COTTONWOOD Approved Bridgeville-Gabreville 115
SENS-30 FTSWRDJT-GRBRVLLE 60 kV 1 1 115kV [1110] & P1-2:A1:3;_ HUMBOLDT- P6 N-1-1 99.1 99.29 <100 99.84 <100 100.12 99.1 <100 <100 kV project (Bridgeville-Garberville 60
TRINITY 115kV [1820] kV Line)
Interim: Gen redispatch at Humboldt
Bay. Upgrade and increase capacity
HUMB-T- P7-1:A1:7:_HUMBOLDT BAY-HUMBOLDT #2 & of the approved Humboldt Bay-
SENS-31 HUMBOLDT-HMBLT JT 60 kV 1 1 HUMBOLDT BAY-HUMBOLDT £ Lines & 32.2 P7 N-2 (DCTL) 105.31 <100 116.12 112.32 119.56 104.89 98.95 114 103.14 Humboldt £1 60 kV Line reconductor
project (Humboldt Bay-Humboldt #1
60 kV Line overload).

California ISO/MID/RT

August 15, 2016

Page 4 of 11



2016-2017 ISO Reliability Assessment - Study Results

Study A PG&E Humboldt

Voltage Deviations

&> California ISO

Post Cont. Voltage Deviation %

2026
ID Substation Worst Contingency Category Cate.golry 2018 2021 2026 2018 2021 2018 SP | 2021 SP | 2026 SP Retirement Potential Mitigation Solutions
Description | Summer Summer Summer | Summer | Summer No BTM-PV| No AAEE [No BTM-PV of QF N/A
Peak Peak Peak Off-Peak | Light Load Generation
S

HUMB-

VD- P2-1:A1:20;._ HUMBOLDT BAY-RIO DELL JCT Open-ended .
SENS- EEL RIVR 60 kV 60KV [7100] (HMBLT BY-EEL RIVR) P2-1 line <10 <10 <10 <10 <10 <10 <10 <10 11.285 Monitor

01
HUMB-

VD- P2-1:A1:20:._ HUMBOLDT BAY-RIO DELL JCT Open-ended .
SENS- NEWBURG 60 kV 60KV [7100] (HMBLT BY-EEL RIVR) P2-1 line <10 <10 <10 <10 <10 <10 <10 <10 10.597 Monitor

02
HUMB-
S\E/ES GRBRVLLE 60 kV P2-2:A1:8._ GRBRVLLE 60kV Section 1E p2-2 Bus -11.668 -11.256 -5.019 -14.061 <10 -11.416 -10.595 -5.134 -6.211 Corrective Action Plan

03
HUMB-
S\E/ZS BRDGVLLE 115 kV P2-3:A1:21; BRDGVLLE 115kV - Ring R1 & R3 P2-3 E; g;tgr 15.043 14.187 16 13.321 15.058 15.085 14.545 15.644 14.197 Under review

04
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2016-2017 ISO Reliability Assessment - Study Results

Study A PG&E Humboldt

Voltage Deviations

&> California ISO

Substation

Worst Contingency

Category

Category
Description

Post Cont. Voltage Deviation %

2018
Summer
Peak

2021
Summer
Peak

2026
Summer
Peak

2018
Summer
Off-Peak

2021
Summer
Light Load

2018 SP
No BTM-PV

2021 SP
No AAEE

2026 SP
No BTM-PV

2026
Retirement
of QF
Generation
S

N/A

Potential Mitigation Solutions
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2016-2017 ISO Reliability Assessment - Study Results

Study Ari

PG&E Humboldt

High/Low Voltage

&> California ISO

Voltage (PV) Potential Mitigation Solutions
- | Category | 2018 2021 2026 2018 2021 2026
ID Substation Worst Contingency Category s 2018 SP No| 2021 SP No|2026 SP No | Retirement
Description | Summer | Summer | Summer [Summer Off-| Summer N/A
) BTM-PV | AAEE | BTMPV | ofQF
Peak Peak Peak Peak Light Load .
Generations
UMY P1-2:AL:22:_BRIDGEVILLE-GARBERVILLE
SENS 01| FRUTLND 60 KV 60KV [6220] MOAS OPENED on P1-2 Gen 5090 | >090 | >090 | 090 | 0833 | 090 | 090 | >090 [ >0.90 Monitor
BRDGVLLE_FRUTLDJT &
HUMB-V/] .
SENS-02 BRDGVLLE 115 kV P1-4:A1:6:_ HUMBOLDT SVD=v & P1-4 Transformer 1.1167 1.1003 <1.10 1.131 <1.10 1.1123 1.0941 <1.10 <1.10 Under review
HUMB-V/] .
SENS, 03| UMBOLDT 115 kv P1-4:AL:6:_HUMBOLDT SVD=v & P1-4 | Transformer | 11544 | 11393 | 11155 | 11684 | <110 | 11482 | 11323 | 11145 | 11147 Under review
HUMB-V/] P2-1:AL:34:_BRIDGEVILLE-GARBERVILLE Open-ended N
SENS-04 FRT SWRD 60 kV 60KV [6220] (BRDGVLLE-FRUTLDT) & P2-1 line >0.90 >0.90 >0.90 >0.90 0.90 >0.90 >0.90 >0.90 >0.90 Corrective Action Plan
HUMB-V/] P2-1:AL:34:_BRIDGEVILLE-GARBERVILLE Open-ended -
SENS, 05| FRUITLND 60k 50V [620] (BROGVLLE-FRUTLDIT) & P2-1 i 509 | >090 | >090 | 090 | 0893 5090 | 5090 | 090 | >0.90 Corrective Action Plan
HUMB-V/] . .
sEns. 6| FRT SWRD 60KV P2-2:A1:8;_GRBRVLLE 60KV Section 1E& |  P2-2 Bus 11171 | 11136 11361 | <110 | 11149 | 11088 | <110 | 10807 Under review
IS-II;JIi\IASBO\; BRDGVLLE 115 kV Eé’iAliﬂ?BRDGVLLE LSKV-RINGRL& | by 3 |CircuitBreaker| 08891 | 08915 | 08706 | 09121 | 08434 | osss | 08874 | 08747 | 08913 Corrective Action Plan
HUMB-V/] P2-3:AL:15;_BRDGVLLE - MA 60kV & RIO . .
SEns g FRUTLND 60 kv Ll T R IDGRVILLE e & P2-3 [CircutBreaker| >090 | >090 | 090 | >0.90 | 08933 | 090 | >090 | 090 | >0.90 Corrective Action Plan
IS-II;JIi\IASBO\E/) GRBRVLLE 60 kv Eg'gAl:lg:—BRDGVLLE HSKV-RIGR3& | by 3 |CircuitBreaker| 5090 | 5090 | >090 | >090 | 08959 | 090 | >090 | 090 | >0.0 Corrective Action Plan
HUMB-V] P3; P1-1:AL:6;_HUMB_GL 14kV Gen Unit 1 .
SENS.20|BRDGVLLE 115 kV & PLAALS. HUMBOLDT SVD=v P3 LUG1 | 11206 | 11124 | <110 | <110 | <110 | 11195 | 12021 | <110 | <110 Under review
HUMB-V/] P3; P1-L:AL6;_HUMB_GL 14kV Gen Unit 1 .
SENS.41|MUMBOLDT 115 kv & PLAALG: HUMBOLDT SVD=y P3 LG4 | 11582 | 11543 | 11232 | <110 | <110 | 11574 | 11395 | <110 | 11203 Under review

California ISO/MID/RT
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2016-2017 ISO Reliability Assessment - Study Results

Study ArtPG&E Humboldt

High/Low Voltage

&> California ISO

Voltage (PV) Potential Mitigation Solutions
; ; Category 2018 2021 2026 2018 2021 2.026
ID Substation Worst Contingency Category h 2018 SP No| 2021 SP No| 2026 SP No | Retirement
Description Summer Summer Summer |Summer Off-|  Summer N/A
) BTM-PV AAEE BTM-PV of QF
Peak Peak Peak Peak Light Load .
Generations
HUMB-V. P6: P1-2:A1:3: HUMBOLDT-TRINITY
SENS-12 BRDGVLLE 115 kV 115kV [1820] & P1-4:A1:6:_ HUMBOLDT P6 N-1-1 1.1245 1.1172 <1.10 1.1425 <1.10 1.124 1.1164 <1.10 1.0895 Under review
SVD=v
HUMB-V{ P6: P1-4:Al:4; GRBRVLLE SVD=v & P1- .
SENS-13 BRDGVLLE 115 kV 4:A1:6:_ HUMBOLDT SVD=v P6 N-1-1 1.1208 1.1084 1.1302 1.143 <1.10 1.1197 1.0962 1.1287 1.133 Under review
HUMB-V. P1-4:Al:4;_ GRBRVLLE SVD=v & P1-
FRT SWRD 60 kV 2:A1:23: GARBERVILLE-LAYTONVILLE P6 N-1-1 1.1122 1.1136 <1.10 1.1362 <1.10 1.1149 1.1089 <1.10 <1.10 Under review
SENS-14
60kV [8365]
P1-2:A1:21:_RIO DELL JCT-BRIDGEVILLE
HUMB-V 60kV [7850] MOAS OPENED on . .
SENS-15 FRUITLND 60 kV CARLOTTA SWNS FLT & P1- P6 N-1-1 >0.90 >0.90 >0.90 >0.90 0.891 >0.90 >0.90 >0.90 >0.90 Corrective Action Plan
3:A1:3;_BRDGVLLE 115/60kV TB 1
P1-2:A1:22: BRIDGEVILLE-GARBERVILLE
HUMB-V{ 60kV [6220] MOAS OPENED on .
SENS-16 FRUITLND 60 kV BRDGVLLE_FRUTLDJT & P1- P6 N-1-1 1.0751 1.0781 1.0781 1.1899 <1.10 <1.10 <1.10 1.0767 1.0811 Under review
4:A1:4;_ GRBRVLLE SVD=v
P1-2:A1:24: BRIDGEVILLE-GARBERVILLE
HUMB-V{ 60kV [6220] MOAS OPENED on .
SENS-17 GRBRVLLE 60 kV FTSWRDJT GRBRVLLE & P1- P6 N-1-1 1.1933 1.1992 1.0941 1.262 <1.10 1.1879 1.1817 1.0924 1.0962 Under review
4:A1:4;_GRBRVLLE SVD=v
HUMB-V1 P1-4:Al:4;_ GRBRVLLE SVD=v & P1- .
SENS-18 GRBRVLLE 60 kV 4:A1:6: HUMBOLDT SVD=v P6 N-1-1 <1.10 <1.10 1.145 1.1235 <1.10 <1.10 <1.10 1.1432 1.1486 Monitor
P1-2:A1:14; HUMBOLDT-MAPLE CREEK
HUMB-V 60kV [7130] MOAS OPENED on . .
SENS-19 HOOPA 60 kV HUMBOLDT MPLE CRK & P1- P6 N-1-1 0.8331 0.829 0.8297 0.9184 0.9274 0.8266 0.8146 0.8157 0.8408 Corrective Action Plan
4:AL1:7._MPLE CRK SVD=v
HUMB-V. P1-4:A1:6; HUMBOLDT SVD=v & P1-
SENS-20 HUMBOLDT 115 kV 2:A1:2; HUMBOLDT-BRIDGEVILLE 115kV P6 N-1-1 1.1795 1.1774 1.1806 1.1861 <1.10 1.1779 1.173 1.1788 1.1808 Under review
[1810]
P1-2:A1:14: HUMBOLDT-MAPLE CREEK
HUMB-V{ 60kV [7130] MOAS OPENED on .
SENS-21 MPLE CRK 60 kV HUMBOLDT MPLE CRK & P1- P6 N-1-1 <1.10 <1.10 <1.10 <1.10 <1.10 <1.10 1.104 <1.10 <1.10 Monitor
4:A1:1; HUMBOLDT SHUNT=7h

California ISO/MID/RT
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2016-2017 ISO Reliability Assessment - Study Results

Study Area:

PG&E Humboldt

Transient Stability

&> California ISO

Contingency

Category

Category
Description

Transient Stability Performance

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Potential Mitigation Solutions

X-TS-1

X-TS-2

X-TS-3

X-TS-4

X-TS-5

X-TS-6

X-TS-7

X-TS-8

X-TS-9

X-TS-10

X-TS-11

X-TS-12

X-TS-13

X-TS-14

X-TS-15

X-TS-16

X-TS-17

X-TS-18

X-TS-19

X-TS-20

X-TS-21

X-TS-22

X-TS-23

X-TS-24

X-TS-25

X-TS-26

X-TS-27

X-TS-28

X-TS-29

X-TS-30

X-TS-31

California ISO/MID/RT

August 15, 2016
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2016-2017 1SO Reliability Assessment - Study Results
Study Area: PG&E Humboldt

Single Contingency Load Drop

&> California ISO

ID Worst Contingency Category

Category
Description

Amount of Load Drop (MW)

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Potential Mitigation Solutions

X-SLD-1

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

California ISO/MID/RT

August 15, 2016
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2016-2017 1SO Reliability Assessment - Study Results

Study Area: PG&E Humboldt

Single Source Substation with more than 100 MW Load

,‘8% California ISO

ID

Substation

Load Served (MW)

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Potential Mitigation Solutions

X-S§-1

No single source substation with more than 100 MW Load

California ISO/MID/RT

August 15, 2016
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2016-2017 1SO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay

Thermal Overloads

& California 150

Loading (%)

Potential Mitigation Solutions

i ; Category 2018 2021 2026 , , , 2018 2021
ID Overloaded Facilit Worst Contingenc Catego ha
d gency o Description | Summer Summer Summer ZOlgngLnter 202F1)e\/:||(nter ZOZSQIZLnter Summer Off-|  Summer N/A N/A
Peak Peak Peak Peak Light Load
CADEQ: Approved Clear Lake Reinforcement
NCNB-T-001 GRANITE-HPLND JT 60 kv 1 |P1-2:A2:58:_KONOCTI-EAGLE P1-2 T-line 103.02 91.16 34.38 <100 <100 <100 71.55 <100 Project. Interim; Redispatch Geysers,
1 ROCK 60kV [6861] &
Potter Valley gens
MOLINO-TRNTN_JC 60 kV 1 |P1-2:A2:62:_FULTON-LAGUNA- . Monitor line loading due to long lead
NCNB-T-002 1 COTATI-SNMALDFL 60KV [6911] & P1-2 T-line 87.27 76.19 85.96 <100 <100 <100 60.95 50.57 iime
PETLMA A-LKVLE JT 60 kV 1 |P1-2:A2:66:_LAKEVILLE- . Reconductor/replace limiting
NCNB-T-003 1 PETALUMA C 60KV [7350] & P1-2 T-line 100.53 86.04 94.6 106.24 104.01 100.19 63.89 54.66 equipment at Petaluma A station
Reconductor the Lakeville #1 60 kV
LAKEVLLE-LKVLE JT 60 kV 1 |P1-2:A2:66:_LAKEVILLE- . . .
NCNB-T-004 1 PETALUMA C 60KV [7350] & P1-2 T-line 94.14 80.57 88.59 <100 <100 <100 59.83 51.23 Line to gddress without BTM
sensitivity overloads
P2-1:A2:55;_KONOCTI-EAGLE Approved Clear Lake Reinforcement
NCNB-T-005 | CRANITE-HPLND JT 60KV 1 15y ey [6861] (KONOCTI6- pp. | Openended | 10a50 91.16 34.38 <100 <100 <100 71.55 56.33 Project. Redispatch Geysers, Potter
1 line
EGLE RCK) & Valley gens
P18, TULUCAY-AAPA #2 Open-nced oreas apacy of e appove
NCNB-T-006 [INAPA-TULCY JT60kV 11  |60kV [8190] (TULUCAY-BSLT TAP) P2-1 pen 123.06 <100 <100 122.76 <100 <100 81.33 <100 pactty pprovec
g line Napa-Tulucay 60 kV Reconductoing
project
Ignacio-Bolinas-Stafford area 115
P2-1:A6:23._IGNACIO-BOLINAS #2 Voltage Conversion. Reconductor
NCNB-T-007 || SNACO B-WOODACRE 60 00y /171601 1GNACO B-STAF JCT) | P21 | OPENended | gy 67 71.67 82.92 <100 <100 <100 44.67 32,27 Ignacio-Bolinas #2 60 KV line to
kv11l line . e
& address without BTM sensitivity
overloads
Ignacio-Bolinas-Stafford area 115
P2-1:A6:23;_IGNACIO-BOLINAS #2 Voltage Conversion. Reconductor
NCNB-T-008 iAF—JCT'TOCA—JCT 60KV | 6okv [7180] (IGNACO B-STAF JCT)| P21 Opeﬂ:znded 82.03 725 85.75 <100 <100 <100 42,68 30.07 Ignacio-Bolinas #2 60 KV line to
& address without BTM sensitivity
overloads
Ignacio-Bolinas-Stafford area 115
P2-1:A6:23;_IGNACIO-BOLINAS #2 Voltage Conversion. Reconductor
NCNB-T-009 leAFFORD'STAF—JCT 80KV |6okv [7180] (1IGNACO B-STAF JCT)|  P2-1 Opeﬂ;znded 55.05 48.71 57.61 <100 <100 <100 28.68 20.17 Ignacio-Bolinas #2 60 KV line to

&

address without BTM sensitivity
overloads
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2016-2017 1SO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay

Thermal Overloads

& California 150

Loading (%)

Potential Mitigation Solutions

i ; Category 2018 2021 2026 , , , 2018 2021
ID Overloaded Facilit Worst Contingenc Catego ha
d gency o Description | Summer Summer Summer ZOlgngLnter 202F1)e\/:||(nter ZOZSQIZLnter Summer Off-|  Summer N/A N/A
Peak Peak Peak Peak Light Load
P2-1:A6:23:_IGNACIO-BOLINAS #2 Open-ended 5];?;'(;'iﬂ;@zsr;?;iﬁ%fgczf;uitlj
NCNB-T-010 |OLEMA-BOLINAS 60 kv 11 |60kV [7180] (IGNACO B-STAF_JCT)| P2-1 pen NonConv | NonConv | NonConv | NonConv | NonConv [ NonConv 105.58 74.69 ge Lo : )
g line Ignacio-Bolinas #1 60 kV line/Drop
load
Approved Clear Lake Reinforcement
GRANITE-HPLND JT 60 kV 1 [P2-3:A2:27:_EGLE RCK - MA 115kV Circuit Project. Redispatch Geysers, Potter
-T- - - ) . . < < < ) . .
NCNB-T-011 1 & EAGLE ROCK-CORTINA line & P23 breaker 10623 9563 %62 100 100 100 7479 6213 Valley gens to address sensitivity
scenariooverloads
P2-3:A2:61:_LAGUNA - 1D 60KV & - Monitor line loading for sensitivity
NCN-T-012 |VIOHNO-TRNTNICCORVL ;) ron, | AGUNATP-COTATI- P23 | U g7 | 7610 | 8596 <100 <100 <100 | 6095 <100 scenario overloads due to long lead
1 . breaker .
SNMA TAP line & time
Reconductor or replace limiting
PETLMA A-LKVLE JT 60 kV 1 |P2-3:A2:66: LAKEVLLE - 1D 60kV & Circuit equipment at Petaluma A station to
NCNB-T-013 1, LAKEVILLE-PETALUMA C line & P23 1 preaker | 2409 8031 88.25 <100 <100 <100 5969 5122 address without BTM sensitivity
overloads
P2-3:A2:39._MENDOCNO - MA Circuit é‘i?b?eﬁfllff ér:\i“g] I:irft)ep:tn Wilits or
NCNB-T-014 |WILLITS-LYTNVLLE 60 kV 1 1|60kV & MENDOCINO-PHILO JCT- p2-3 NConv NConv 96.43 NConv NConv NConv NConv 59.14 S N )
. breaker Bridgeville depending on whether
HOPLAND line &
Humboldt or Geysers feeds load.
P2-3:A2:39;_MENDOCNO - MA o Add a new line. Interim: Open
NCNB-T-015 EElKAWAKA'LYTNVLLE 60kv 60kV & MENDOCINO-PHILO JCT- P2-3 bcrgaclitr NConv NConv 116.58 NConv NConv NConv NConv 72.51 Gerbreville-Laytonville 60 kV Line and
HOPLAND line & radialize and feed load via Humboldt
Upgrade the Approved Vaca Dixon-
LAKEVILE-VACA-DIX 230 kV |P2-4:A2:3:_LAKEVILE 230kV - . Lakeville reconductoring project to
NCNB-T-016 11 Section 2E & 2D & p2-4 Bus-tie 94.8 <100 <100 <100 <100 <100 64.32 <100 address without BTM sensitivity
overloads
Upgrade the Approved Vaca Dixon-
TULUCAY-VACA-DIX 230 kV |P2-4:A2:1; LAKEVILE 230kV - . Lakeville reconductoring project to
NCNB-T-017 11 Section 1E & 7E & p2-4 Bus-tie 93.84 <100 <100 <100 <100 <100 69.94 <100 address without BTM sensitivity
overloads
e . Reconductor Corona-Lakeville 115 kV
NCNB-T-018 EElNNGRVE'CORONA L15kV ;’é’;ﬁéz—FULTON LISkV- Section| 5, 4 Bus-tie 104.78 98.23 105.96 1035 10424 | 10438 71.44 50.16 Line (Lakeville-Corona-Penngrove
sections)
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2016-2017 1SO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay

Thermal Overloads

& California 150

Loading (%)

Potential Mitigation Solutions

i ; Category 2018 2021 2026 , , , 2018 2021
ID Overloaded Facilit Worst Contingenc Catego ha
d gency o Description | Summer Summer Summer ZOlgngLnter 202F1)e\/:||(nter ZOZSQIZLnter Summer Off-|  Summer N/A N/A
Peak Peak Peak Peak Light Load
A9 ; Reconductor Corona-Lakeville 115 kV
NCNB-T-019 fcl)RONA'LAKEVLLE 115 kv Zé’i‘?ég—FULTON LISkV - Section| ;4 Bus-tie 99.1 92.85 99.95 108.8 109.47 109.4 67.72 <100 Line (Lakeville-Corona-Penngrove
sections)
Upgrade approved Clear Lake
P3: P1-1:A2:19: POTTRVLY 2kV ; .
NCNB-T-020 fRAN'TE'HPLND JT60KV L o Unit1 & P1-2:A2558: KONOCTH|  P3 L-UG-1 | 10285 <100 <100 <100 <100 <100 <100 <100 S:r']r;fg\r/ftergsgtﬂzgsec;f diasdiriis
EAGLE ROCK 60KV [6861] y - Redisp
Geysers, Potter Valley gens
P3: P1-1:A2:9: GEYSER11 14kV
PETLMA A-LKVLE JT 60 kV 1 |Gen Unit 1 & P1- Reconductor/Replace limiting
NCNB-T-021 1 2:A2:66:_LAKEVILLE-PETALUMA C P L-1G-1 <100 <100 <100 108.58 106.37 102.23 <100 <100 equipment at Petaluma A station
60KV [7350]
AT Action Plan. Upgrade protection to
NCNB-T-022 PENNGRVE-CORONA 115 kV |PS 5.A2.1._Fulton 230 kV BAAH Bus P5-5 Relay 95.13 81.34 50.33 <100 <100 <100 57.02 41.22 achieve redundancy for addressing
11 #1 (failure of non-redundent relay) & e
sensitivity overloads
Cheal Action Plan. Upgrade protection to
NCNB-T-023 | CORONALAKEVLLE 115 KV 1PS-5:A2.1:_Fulton 230 KVBAAH BUS | Relay <100 <100 <100 100.86 98.58 56.03 <100 <100 achieve redundancy for addressing
11 #1 (failure of non-redundent relay) & e
sensitivity overloads
A9 Action Plan. Upgrade protection to
NCNB-T-024 | IENO JCT-LAGUNATP 60 kv 1PS-5:A2:1:_Fulton 230 KV BAAH BUS | o Relay 99.28 79.39 50.92 <100 <100 <100 55.18 47.93 achieve redundancy for addressing
11 #1 (failure of non-redundent relay) & e
sensitivity overloads
o Action Plan. Upgrade protection to
NCNB-T-025 |COTATI-PETC_JCT 60 kv 11 PS 5.A2.1._Fulton 230 kV BAAH Bus P5-5 Relay 157.37 129.09 90.66 130.2 126.59 74.88 92.33 76.25 achieve redundancy for addressing
#1 (failure of non-redundent relay) & e
sensitivity overloads
. Action Plan. Upgrade protection to
NCNB-T-026 | ET-MA ALKVLE JTEO KV 1 1PS-5:A2.1:_Fulton 230 KVBAAH BUS | - Relay 11055 91.04 64.65 11489 | 11168 67.19 65.2 53.76 achieve redundancy for addressing
1 #1 (failure of non-redundent relay) & e
sensitivity overloads
AT Action Plan. Upgrade protection to
NCNB-T-027 LAKEVLLE-LKVLE JT60kV'L |PS 5.A2.1._Fulton 230 kV BAAH Bus P5-5 Relay 103.51 85.25 60.57 <100 <100 <100 61.06 50.4 achieve redundancy for addressing
1 #1 (failure of non-redundent relay) & e
sensitivity overloads
Cheal Action Plan. Upgrade protection to
NCNB-T-028 |COTATI-SNMA TAP 60 kv 11 |- > D:A21_Fulton 230 KV BAAH BUS | - o Relay 98.87 78.32 49.92 <100 <100 <100 55.09 4775 achieve redundancy for addressing
#1 (failure of non-redundent relay) & L
sensitivity overloads
Chn Action Plan. Upgrade protection to
NCNB-T-029 | MA TAP-LAGUNATP 60 kV |PS-5:A2:1:_Fulton 230 KVBAAH BUS | - Relay 109.17 88.44 56.44 <100 <100 <100 64.48 54.32 achieve redundancy for addressing

11

#1 (failure of non-redundent relay) &

sensitivity overloads
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2016-2017 1SO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay

Thermal Overloads

& California 150

Loading (%) Potential Mitigation Solutions
T : Category 2018 2021 2026 . . . 2018 2021
ID Overloaded Facilit Worst Contingenc Catego ha
d gency o Description | Summer Summer Summer ZOlgngLnter 202F1)e\/:||(nter ZOZSQIZLnter Summer Off-]  Summer N/A N/A
Peak Peak Peak Peak Light Load
P6: P1-2:A2:9: VACA-LAKEVILLE
#1 230kV [5840] & P1- . .
NCNB-T-030 HLUCAY'VACA'D'X 230KV 15 p2:3: GEYSRIS-LAKEVILE- P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 gigfgjgmca Drg?zgt"‘ake\"”e
GEYSR20-SNTAFE-GEYSR13 9pro)
230KV [4781]
P6: P1-2:A2:24:_CORTINA-
MENDOCINO #1 115kV [1330] & P1- Monitor. reduce generation at
NCNB-T-031 TEKAWAKA_LYTNVLLE 60 kv 2:A2:18;_CLOVRDLE-MPE TAP- P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 Humboldt Bay to address sensitivity
GEYERS56 115kV [1650] MOAS overloads/SPS
OPENED on MPE TAP_MPE
P6: P1-2:A2:13:_EAGLE ROCK-
INDIN VL-LUCERNJ1 115 kV |REDBUD 115kV [1480] & P1- Monitor due to long lead time of
NCNB-T-0321, 2:A2:12:_EAGLE ROCK-CORTINA P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 sensitivity overloads/SPS
115KV [1470]
P1-2:A2:13._EAGLE ROCK-
INDIN VL-CORTINA 115 kV 1 [REDBUD 115kV [1480] & P1- Monitor due to long lead time of
NCNB-T-033 2:A2:12:_EAGLE ROCK-CORTINA P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 sensitivity overloads/SPS
115KV [1470]
P1-2:A2:27:_FULTON-SANTA ROSA
FULTON-MONROE2 115 kV 1 |#1 115KV [1620] & P1- Interim: Gen dispatch/Action
NCNB-T-034 1 2:A2:34:_CORONA-LAKEVILLE P6 N-1-1 108.14 102.56 109.28 101.34 10144 101.62 <100 <100 Plan/SPS. Reconductor parallel lines
115kV [4311]
P1-2:A2:28:_FULTON-SANTA ROSA
MONROE1-SNTA RSA 115 kV |#2 115kV [1630] & P1- Gen redispatch/Action Plan to
NCNB-T-0351, ' 2:A2:34: CORONA-LAKEVILLE P6 N-1-1 9923 <100 1007 <100 <100 <100 <100 <100 address sensitivity overloads. SPS
115kV [4311]
P1-2:A2:27:_FULTON-SANTA ROSA
BELLVUE-PENNGRVE 115 kV[#1 115kV [1620] & P1- .
NCNB-T-036 11 2:A2:28: FULTON-SANTA ROSA #2 P6 N-1-1 99.9 <100 101.96 <100 <100 <100 <100 <100 Reconductor/SPS. Action Plan
115kV [1630]
P1-2:A2:27:_FULTON-SANTA ROSA
PENNGRVE-CORONA 115 kV [#1 115kV [1620] & P1- .
NCNB-T-037 11 2:A2:28: FULTON-SANTA ROSA #2 P6 N-1-1 104.66 <100 106.79 <100 <100 <100 <100 <100 Reconductor. Action Plan/SPS
115kV [1630]
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2016-2017 1SO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay

Thermal Overloads

& California 150

Overloaded Facility

Worst Contingency

Category

Category
Description

Loading (%)

Potential Mitigation Solutions

2018
Summer
Peak

2021
Summer
Peak

2026
Summer
Peak

2018 Winter
Peak

2021 Winter
Peak

2026 Winter
Peak

2018
Summer Off-
Peak

2021
Summer
Light Load

N/A

N/A

NCNB-T-038

CORONA-LAKEVLLE 115 kV
11

P1-2:A2:27;_FULTON-SANTA ROSA
#1 115kV [1620] & P1-
2:A2:28:_FULTON-SANTA ROSA #2
115KV [1630]

P6

N-1-1

98.99

<100 100.72 <100

<100

<100

<100

<100

Reconductor/SPS. Gen redispatch.
Action Plan

NCNB-T-039

MENDOCNO-UKIAH JT 60 kV
11

P1-2:A2:18;_CLOVRDLE-MPE TAP-
GEYERS56 115KV [1650] MOAS
OPENED on MPE TAP_MPE & P1-
2:A2:14;_MENDOCINO-UKIAH
115kV [2420] MOAS OPENED on
MENDOCNO_CALPELLA

P6

N-1-1

109.26

100.07 98.69 <100

<100

<100

<100

<100

Gen redispatch/Action Plan or SPS to
address sensitivity overloads

NCNB-T-040

MENDOCNO-UPPR LKE 60
kv11l

P1-2:A2:54;_CLEAR LAKE-
HOPLAND 60kV [6390] & P1-
2:A2:58:_ KONOCTI-EAGLE ROCK
60KV [6861]

P6

N-1-1

NonConv

NonConv <100 117.34

112.97

<100

150.02

100.78

Load transfer/Action Plan.
Reconductor/SPS

NCNB-T-041

PHLO JCT-HPLND JT 60 kV 1
1

P1-2:A2:18;_CLOVRDLE-MPE TAP-
GEYERS56 115KV [1650] MOAS
OPENED on MPE TAP_MPE & P1-
2:A2:14;_ MENDOCINO-UKIAH
115KV [2420] MOAS OPENED on
MENDOCNO_CALPELLA

P6

N-1-1

108.42

<100 <100 <100

<100

<100

<100

<100

Action Plan/SPS to also address
sensitivity overloads

NCNB-T-042

UKIAH JT-PHLO JCT 60 kV 1
1

P1-2:A2:18;_CLOVRDLE-MPE TAP-
GEYERS56 115KV [1650] MOAS
OPENED on MPE TAP_MPE & P1-
2:A2:14:_ MENDOCINO-UKIAH
115kV [2420] MOAS OPENED on
MENDOCNO_CALPELLA

P6

N-1-1

109.32

100.13 98.75 <100

<100

<100

<100

<100

Action Plan/SPS to also address
sensitivity overloads

NCNB-T-043

UPPR LKE-HARTLEY 60 kV 1
1

P1-2:A2:54;_CLEAR LAKE-
HOPLAND 60kV [6390] & P1-
2:A2:58;_ KONOCTI-EAGLE ROCK
60KV [6861]

P6

N-1-1

NonConv

NonConv <100 109.01

104.97

<100

140.49

<100

Action Plan/SPS to also address
sensitivity overloads

NCNB-T-044

HARTLEY-CLER LKE 60 kV 1
1

P1-2:A2:54;_CLEAR LAKE-
HOPLAND 60kV [6390] & P1-
2:A2:58:_ KONOCTI-EAGLE ROCK
60kV [6861]

P6

N-1-1

NonConv

NonConv <100 <100

<100

<100

107.84

<100

Action Plan/SPS to also address
sensitivity overloads
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2016-2017 1SO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay

Thermal Overloads

& California 150

Loading (%)

Potential Mitigation Solutions

i ; Category 2018 2021 2026 , , , 2018 2021
ID Overloaded Facilit Worst Contingenc Catego ha
d gency o Description | Summer Summer Summer ZOlgngLnter 202F1)e\/:||(nter ZOZSQIZLnter Summer Off-|  Summer N/A N/A
Peak Peak Peak Peak Light Load
P1-2:A2:44;:_ MENDOCINO-
CLER LKE-GRANITE 60 kV 1 [HARTLEY 60KV [7510] & P1- Action Plan/SPS to also address
NCNB-T-045 1 2:A2:58: KONOCTI-EAGLE ROCK P6 N-1-1 NonConv | NonConv <100 <100 <100 <100 110.2 <100 sensitivity overioads
60KV [6861]
P1-2:A2:13:_ EAGLE ROCK-
REDBUD 115kV [1480] & P1- .
NCNB-T-046 leER LKE-KONOCTI6 60KV |, 15 -18: CLOVRDLE-MPE TAP- P6 N-1-1 11613 | 10658 | 120.02 <100 <100 <100 <100 101.62 ?ggg:ﬂaﬁi Frf);gsalso address
GEYERS56 115kV [1650] MOAS y
OPENED on MPE TAP_MPE
P1-2:A2:44:_MENDOCINO-
GRANITE-HPLND JT 60 kV 1 [HARTLEY 60KV [7510] & P1- Action Plan/SPS to also address
NCNB-T-047 1 2:A2:58: KONOCTI-EAGLE ROCK P6 N-1-1 181.35 158.77 <100 <100 <100 <100 113.71 <100 sensitivity overloads
60KV [6861]
P1-2:A2:58._ KONOCTI-EAGLE
GRANITE-HPLND JT 60 kV 1 |ROCK 60kV [6861] & P1- Action Plan/SPS to address sensitivity
NCNB-T-048 1 2:A2:71: HOMSTKTP-MIDDLTWN P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 overloads
#1 115kV [0]
P1-2:A2:14:_MENDOCINO-UKIAH . ,
150 IO OPENED o
HPLND JT-HPLND JT 115 kV [MENDOCNO_CALPELLA & P1- : Lo
NCNB-T-049 91 2:A2:18:_CLOVRDLE-MPE TAP- P6 N-1-1 155.41 146.21 152.43 14421 143.23 14171 126.15 113.81 zgisstti?oﬂaer\;(; rbsinlls ;\rl:lzﬁgge I\;:a
GEYERS56 115KV [1650] MOAS activat?m y
OPENED on MPE TAP_MPE
P1-3:A2:33;_FULTON 115/60kV TB 2
NCNB-T-050 TPLND JT-CLVRDLIT 60 kV 1 & P1-3:A2:32:_FULTON 115/60kV P6 N-1-1 NonConv [ NonConv | NonConv 136.36 138.07 141.95 NonConv 159.14 Reconductor/SPS. Action Plan.
TB1
P1-3:A2:33:_FULTON 115/60kV TB 2 Action Plan/SPS 1o also address
NCNB-T-051 IMOLINO-MLNO JCT 60 kV 1 1{& P1-3:A2:32:_FULTON 115/60kV P6 N-1-1 114.04 108.94 116.24 <100 <100 <100 <100 <100 e
B1 - sensitivity overloads
P1-3:A2:22_LAKEVILE 230/60kV TB Add new transformer at Lakeville/
NCNB-T-052 |MLNO JCT-FULTON 60 kV 1 1(5 & P1-3:A2:21:_LAKEVILE P6 N-1-1 NonConv <100 235.8 115.87 115.09 115.76 106.47 <100 .
Action Plan (Drop load)
230/60kV TB 3
P1-3:A2:32:_FULTON 115/60kV TB 1
NCNB-T-053 MLNO JCT-LAGUNATP 60 kv & P1-3:A2:33:_FULTON 115/60kV P6 N-1-1 NonConv [ NonConv | NonConv | NonConv | NonConv | NonConv [ NonConv | NonConv Reconductor/SPS. Action Plan

11

TB2
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2016-2017 1SO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay

Thermal Overloads

£ California IS0

Loading (%)

Potential Mitigation Solutions

- . Category 2018 2021 2026 . . ' 2018 2021
ID Overloaded Facilit Worst Contingenc Catego o
y gency gory Description |  Summer Summer Summer ZOlgngLnter 202F1)e\/:||(nter ZOZSQIZLnter Summer Off-|  Summer N/A N/A
Peak Peak Peak Peak Light Load
P1-3:A2:32;_FULTON 115/60kV TB 1
NCNB-T-054 fliVRDLJTGYSRJCTl 60 kv & P1-3:A2:33:_FULTON 115/60kV P6 N-1-1 NonConv | NonConv | NonConv 119.17 120.67 124.06 NonConv 149.99 Reconductor/SPS. Action Plan
TB 2
P1-3:A2:32; FULTON 115/60kV TB 1
NCNB-T-055 E\;{ fiJCTl_FTCHMTNP 60 & P1-3:A2:33:_FULTON 115/60kV P6 N-1-1 NonConv 218.57 221.99 118.65 120.09 123.1 NonConv 149.01 Reconductor/SPS. Action Plan
TB 2
P1-3:A2:32;_FULTON 115/60kV TB 1
NCNB-T-056 EULTON'FTCHMTNP 60kv 1 & P1-3:A2:33:_FULTON 115/60kV P6 N-1-1 NonConv <100 <100 <100 <100 <100 NonConv <100 Reconductor/SPS. Action Plan
TB 2
P1-3:A2:32:_FULTON 115/60kV TB 1 SPS/ction Plan. Add new L15/60 kv
— transformer at Lakevile/Reconductor
NCNB-T-057 |COTATI-PETC _JCT 60 kV 11 (& P1-3:A2:33:_FULTON 115/60kV P6 N-1-1 NonConv | NonConv | NonConv [ NonConv | NonConv [ NonConv | NonConv | NonConv ) . .
T8 2 Fulton-Molino-Cotati-Pet A-Lakeville
Jct 60 kV line section
P1-3:A2:32;_FULTON 115/60kV TB 1 SPS/Action Plan. Add new 115/60 kv
- transformer at Lakevile/Reconductor
NCNB-T-058 [COTATI-SNMA TAP 60 kV 1 1 & P1-3:A2:33: FULTON 115/60kV P6 N-1-1 NonConv NonConv NonConv NonConv NonConv NonConv NonConv NonConv . . .
T8 2 - Fulton-Molino-Cotati-Pet A-Lakeville
Jct 60 kV line section
P1-3:A2:22: LAKEVILE 230/60kV TB Add new transformer at
NCNB-T-059 kMVCf \lNLLSW_LAKEVLLE 60 5 & P1-3:A2:21: LAKEVILE P6 N-1-1 133.24 <100 132.52 <100 <100 <100 <100 <100 Lakeville/Reconductor/SPS. Action
230/60kV TB 3 Plan/Drop load
PETC_JCT-PETLMA A 60 kv |-+ 3A232_FULTON 115/60kv T8 1 tsr’:r?s/fﬁingr: ::le/zgﬁe?;\gcﬁfft:rv
NCNB-T-060 - & P1-3:A2:33;: FULTON 115/60kV P6 N-1-1 NonConv NonConv NonConv NonConv 164.08 157.24 NonConv NonConv ) . .
11 82 - Fulton-Molino-Cotati-Pet A-Lakeville
Jct 60 kV line section
PETLMA A-LKVLE JT 60 kv 1 |~ 13232 _FULTON 115/60kV T8 1 t?:r?s/g(;:rlmoenr :tlir;k/z?/i(:e?se\gciz/fgt;v
NCNB-T-061 & P1-3:A2:33:_FULTON 115/60kV P6 N-1-1 NonConv | NonConv | NonConv [ NonConv | NonConv [ NonConv | NonConv | NonConv ) . .
1 T8 2 Fulton-Molino-Cotati-Pet A-Lakeville
Jct 60 kV line section
SNMA TAP-LAGUNATP 60 ky |71 3A2:22:_LAKEVILE 230/60kV TB tsr’:r?s/fﬁingr: :ﬁhﬁ?ﬁfﬂf&ﬁv
NCNB-T-062 5 & P1-3:A2:21:_LAKEVILE P6 N-1-1 NonConv | NonConv | NonConv 155.4 155 156.83 157.48 116.08

11

230/60kV TB 3

Fulton-Molino-Cotati-Pet A-Lakeville
Jct 60 kV line section
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2016-2017 1SO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay

Thermal Overloads

& California 150

Loading (%)

Potential Mitigation Solutions

i ; Category 2018 2021 2026 , , , 2018 2021
ID Overloaded Facilit Worst Contingenc Catego ha
d gency oo Description | Summer Summer Summer ZOlgngLnter 202F1)e\/:||(nter ZOZSQIZLnter Summer Off-]  Summer N/A N/A
Peak Peak Peak Peak Light Load
P1-3:A2:32:_FULTON 115/60kV TB 1 SPS/Action Plan. Add new Lakeville
NCNB-T-063 IiAKEVLLE'LKVLE JT60kV1 & P1-3:A2:33:_FULTON 115/60kV P6 N-1-1 NonConv | NonConv | NonConv [ NonConv | NonConv [ NonConv | NonConv | NonConv 115/60 kV transformer
B2 bank/Reconductor
P1-2:A6:15; IGNACIO-SAN RAFAEL
IGNACIO- LS GLLNS 115 kV 3#1 115kV [1850] & P1- Monitor. Reconductor/SPS. Action
NCNB-T-064 1 2:A6:28: IGNACIO-SAN RAFL #2 P6 N-1-1 <100 <100 105.24 <100 <100 <100 <100 <100 Plan
115kV [0]
P1-2:A6:28:_IGNACIO-SAN RAFL #2
115kV [0] & P1-2:A6:14:_IGNACIO-
NCNB-T-065 ;GNAClO-SAN RAFL 115KV 1 SAN RAFAEL #3 115kV [1860] P6 N-1-1 <100 <100 <100 <100 <100 110.33 <100 <100 Action Plan. SPS
MOAS OPENED on IGNACIO_LS
GLLNS
P1-2:A6:15;_IGNACIO-SAN RAFAEL
#1 115kV [1850] & P1- Upgrade Ignacio-Alto Voltage
NCNB-T-066 llGNAOO SANRAFL 115 kv'2 2:A6:14: IGNACIO-SAN RAFAEL #3 P6 N-1-1 <100 <100 119.78 <100 <100 <100 <100 <100 Conversion project with higher rated
115kV [1860] MOAS OPENED on conductors
IGNACIO_LS GLLNS
P1-2:A6:15;_IGNACIO-SAN RAFAEL
LS GLLNS-SAN RAFL 115 KkV |#1 115kV [1850] & P1- Monitor. Action Plan to address
NENB-T-007 |3 ¢ 2:A6:28:_IGNACIO-SAN RAFL #2 & N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 sensitivity overloads
115kV [0]
P1-3:A6:9:_IGNACIO 115/60kV TB 1 . .
NCNB-T-068 |- RAFL-Creenbrae LIS KV | o o 768 IGNACIO 115/60kv TB| PG N-1-1 <100 <100 12251 <100 <100 <100 <100 <100 Monitor. Ignacio-Alto Voltage
11 3 Conversion project. Action Plan
P1-2:A6:23;_IGNACIO-ALTO-
SAUSALITO #2 60kV [7170] & P1- Ignacio-Alto Voltage Conversion
NCNB-T-069 |IG JCT-SAN_RFLJ60kV 11 2:A6:24:_ IGNACIO-ALTO- P6 N-1-1 128.1 118.23 <100 104.62 104.13 <100 <100 <100 broject/SPS. Action Plan
SAUSALITO #1 60KV [7160]
P1-2:A6:24;_IGNACIO-ALTO-
NCNB-T-070 SAN_RFLJ-GREENBRE 60 kV[SAUSALITO #1 60kV [7160] & P1- PG N-1-1 19718 117.43 <100 <100 <100 <100 <100 <100 Action Plan. SPS to also address

11

2:A6:23;_IGNACIO-ALTO-
SAUSALITO #2 60kV [7170]

sensitivity overloads

California ISO/MID/RT

August 15, 2016
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2016-2017 1SO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay

Thermal Overloads

& California 150

Loading (%)

Potential Mitigation Solutions

i ; Category 2018 2021 2026 , , , 2018 2021
ID Overloaded Facilit Worst Contingenc Catego ha
d gency o Description | Summer Summer Summer ZOlgngLnter 202F1)e\/:||(nter ZOZSQIZLnter Summer Off-|  Summer N/A N/A
Peak Peak Peak Peak Light Load
P6: P1-3:A6:8: IGNACIO 115/60kV , ,
NCNB-T-071 |GREENBRE-ALTO 60KV 11 |TB 3 & P1-3:A6:9; IGNACIO P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 Monitor. Action PIan/SPS to address
long term sensitivity overload
115/60kV TB 1
P7-1:A2:14;_ FULTON-SANTA ROSA SPS/Action Plan. Reconductor
NCNB-T-072 ?ELLVUE_PENNGRVE L5 kV #1 & FULTON-SANTA ROSA #2 P7 N-2 (DCTL) 99.9 93.56 101.96 <100 <100 <100 68.16 56.26 Lakeville-Corona-Penngrove-Bellvue
Lines & line sections.
P7-1:A2:14;_FULTON-SANTA ROSA SPS/Action Plan. Reconductor
NCNB-T-073 fElNNGRVE'CORONA L5k #1 & FULTON-SANTA ROSA #2 P7 N-2 (DCTL) 104.66 98.19 106.79 103.4 104.12 104.3 71.43 59.17 Lakeville-corona-Penngrove-Bellvue
Lines & line sections.
P7-1:A2:14;_ FULTON-SANTA ROSA SPS/Action Plan. Reconductor
NCNB-T-074 S?RONA'LAKEVLLE L15kV #1 & FULTON-SANTA ROSA #2 P7 N-2 (DCTL) 98.99 92.81 100.72 108.7 109.34 109.31 67.72 <100 Lakeville-Corona-Penngrove-Bellvue
Lines & line sections.
P7-1:A2:6;_GEYSERS #9- _ .
NCNB-T-075 ';PLND JT-CLVRDLIT 60KV 1, AKEVILLE & EAGLE ROCK- P7 | N2@cTy) | 8052 99.86 100.81 <100 <100 <100 80.46 87.52 l'}’r']‘;”'tor fine loading due to long lead
FULTON-SILVERADO Lines & '
P7-1:A2:24:_FULTON-SANTA ROSA L .
NCNB-T-076 | IOHNO-TRNTN_IC 60KV L 1) ¢ eyl TON-MOLINO-COTATI P7  [N2@cTy) | <100 <100 85.94 <100 <100 <100 <100 <100 Monitor line loacing du to long lead
1 ) line for sensitivity scenarion overloads
Lines &
P7-1:A2:10;_FULTON-IGNACIO #1 Monitor line loading due to long lead
NCNB-T-077 |COTATI-PETC_JCT 60kV 11 & FULTON-LAKEVILLE Lines & P7 N-2 (DCTL) 75.27 51.87 68.74 <100 <100 <100 16.8 20.05 line for sensitivity scenarion cverloads
NCNB-T-078 ;GNAC'O'LS GLINS 115kv'3 zg:ﬁifsg'g”“'o -SanRafael#l | 07 | o ety | <100 <100 105.24 <100 <100 <100 <100 <100 Monitor. Reconductor. Action Plan
P7-1:A6:6._IGNACIO-ALTO- Upgrade Ignacio-Alto Voltage
NCNB-T-079 |IG JCT-SAN_RFLIJ60kV 11 |SAUSALITO #2 & IGNACIO-ALTO- P7 N-2 (DCTL) 128.15 118.23 <100 118.21 122.17 <100 78.87 57.76 Conversion project to also address
SAUSALITO #1 Lines & sensitivity scenario overloads
P7-1:A6:6._IGNACIO-ALTO- Upgrade Ignacio-Alto Voltage
NCNB-T-080 SAN_RFLJ-GREENBRE 60 kv SAUSALITO #2 & IGNACIO-ALTO- P7 N-2 (DCTL) 127.28 117.43 <100 106.9 110.49 <100 78.34 57.35 Conversion project to also address
11 . o )
SAUSALITO #1 Lines & sensitivity scenario overloads
P7-1:A6:14:_lgnacio-San Rafael #1 & Monitor. Upgrade Ignacio-Alto Voltage
NCNB-T-081 llGNAOO SANRAFL 115 kv 2 Las Gallinas-San Rafael #3 115kV P7 N-2 (DCTL) <100 <100 95.12 <100 <100 <100 <100 <100 Conversion project to also address
Lines & sensitivity scenario overloads

California ISO/MID/RT

August 15, 2016
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2016-2017 1SO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay

Voltage Deviations

&> California ISO

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category Dizt:erigp(t)irg 0 Sjr?wlr:er Sjr?wzrr}er Sjr?fn?er V?/(i)nltgr V?/(i)nztir V?/(i)nztgr Sjr?wlrfer SEr?]er}er N/A N/A Potential Mitigation Solutions
Peak Peak Peak Peak Peak Peak Off-Peak | Light Load

NCNBVD-OL| ey EggﬁziSs:—KONOCT"EAGLE ROCK 60kv P1-2 T-line 15609 | 13.956 <50 | 14097 | 13.249 <50 | 10326 | 5947 Under review

NCNBVD-02|_ . o e P1-3:A2:29; EGLE RCK 115/60kV TB 1 P1-3 | Transformer | 18.196 | 16.456 568 | 16604 | 15566 | 5088 | 1234 | 6813 Under revie

NCNBVD-08| oo P1-4:A2:1;_BIG RIVR SVD=v P1-4 |Shuntdevice| <5.0 5359 | -5.051 <5.0 <5.0 <50 | -6.604 <5.0 Action Plany Radialize

NCNBVD-04f ey [F;é;ﬁ?KSSN_()KgT’\:gEI;lLEEAS(:L}E) ROCKOOR 1 ppy | OPemen®d) y5e09 | 13056 | <50 | 14007 | 13209 | <50 | 10326 | 5047 Under review

NCNB-VD-05| o Eéﬁfgga\:_—lg';'éf)'o'ALTo S0k {7150] P2-1 Operl‘i:z”ded 14104 | 13151 | NA | 14108 | 14376 | NA | 8065 | <50 Under review

NCNB-VD-06 STAFFORD 60 kV Ezlgo?zézigg g%?ﬁf_’gg’?s #2 60kV P2-1 Oper|1i;1eended NonConv | NonConv | NonConv | NonConv | NonConv | NonConv | 15.843 8.131 Under review

NCNBVD-07 ||| e e ;ij&?ggﬁ;fg’gﬂ%gg%ggg#l o0KY P2-1 Operl‘i:z”ded 12260 | 11202 | 12117 | 12188 | 12465 | 12005 | 7301 | <50 Under revies

NCNB-VD-08|_ . oo o P2-2:A2:24:_EGLE RCK 115KV Section MA P2-2 Bus <100 <100 <100 | 16157 | 16003 | <100 | <100 | <100 Under review

NCNBVD-09| e oy P2-2:A2:58;_EGLE RCK 60KV Section 1D P2-2 Bus <10.0 <10.0 <100 | 14007 | <100 | <100 | <100 | <100 Under revie

NCNBVD-10{_ o oo ;Zcﬁiﬁﬁf%ﬁifviﬁﬁQﬂfemkv GEGLE 1 ppg bcrg;‘(’gr 18924 | <100 | <100 | <100 | <100 [ <100 | <100 | <100 Under revieu

NCNB-VD-11 LTS G0y ainlgég?N_oME:-\lllDLg?é?Hl\gﬁL?ll\(l\[/) fiLne P2-3 bcrgzzli](iatr NonConv [ NonConv 10.845 | NonConv | NonConv [ NonConv | NonConv 8.558 Egggzzﬁg é%\g%ggzsgz:vwsgtiggraﬁlL\:\rlrillllaitosldotror
NCNBVD-12{ o e ;giﬁ%g&ﬁﬁ:ﬁiﬂ "MALISKVEEAGLE | p) 5 b(r:tlar;IL(“etr <100 | 14269 | 16912 | <100 | <100 | 15028 | 11321 | 6.025 Under review

NCNBVD-13[ o ) e b P2-4:A2:7:_FULTON 115kV - Section 2D & 1D | P2-4 | Buste | 10981 | 9453 | 10576 | 11396 | 10931 | 11.153 | 7.851 <10.0 Under review

NCNBVD-L4| e ;é’*AZ:lOLLAKEVLLE LSkV-Section ID& | 0oy | gustie | 11553 | 10194 | 11361 | 10314 | 1051 | 9.708 <100 | <100 Under review

NCNBVD-15| L\ ooy oo Efséiﬁe:gu—:;;ﬁ”réig)kv BAAHBUs #L (failure | g5 | Relay failure | 12158 | 10585 <100 | 14103 | 1392 <100 | 6.231 <10.0 Under review

NCNB-VD-16| [, — o Efséiﬁe:gu—:;;ﬁ”réig)kv BAAHBUS #L (failure | g5 | Relay failure | 12899 |  10.696 <100 | 14016 | 128% | <100 | 9276 | 6.429 Under review

NCNB-VD-17 A E@ﬁﬁ?&ﬁﬁﬁﬁ?ﬂ?&,sﬁf E/:E'STO &1 b7 | n2@ery | 11003 | 10264 <100 | 11069 | 11.874 | <100 | 5775 | <100 o

California ISO/MID/RT

August 15, 2016
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2016-2017 1SO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay
.. 1 i e
Voltage Deviations i A COl IFOFHICI |SO

Post Cont. Voltage Deviation %

Category 2018 2021 2026 2018 2021 2026 2018 2021
Description | Summer | Summer | Summer | Winter Winter Winter | Summer | Summer N/A N/A
Peak Peak Peak Peak Peak Peak Off-Peak | Light Load

ID Substation Worst Contingency Category Potential Mitigation Solutions

P7-1:A2:14:_FULTON-SANTA ROSA #1 &
MONROE?2 115 kV FULTON-SANTA ROSA #2 Lines

P7-1:A2:14:_FULTON-SANTA ROSA #1 &
SNTA RSA 115 kV FULTON-SANTA ROSA #2 Lines

P7-1:A2:15._LAKEVILLE-SONOMA #1 &
SONOMA 115 kV LAKEVILLE-SONOMA #2 Lines

NCNB-VD-18 P7 N-2 (DCTL) 11.41 9.935 11.847 11.861 11.385 11.661 8.258 5.14

Under review

NCNB-VD-19 P7 N-2 (DCTL) | 10.874 9.415 11.286 11.314 10.823 11.084 7.842 <10.0

Under review

NCNB-VD-20 P7 N-2 (DCTL) | 10.401 9.15 10.435 9.087 9.297 8.802 <10.0 <10.0

Under review

X-VD-21
X-VD-22
X-VD-23
X-VD-24
X-VD-25
X-VD-26
X-VD-27
X-VD-28
X-VD-29
X-VD-30
X-VD-31
X-VD-32
X-VD-33
X-VD-34
X-VD-35

California ISO/MID/RT August 15, 2016 Page 11 of 21



2016-2017 1SO Reliability Assessment - Study Results

Study Are: PG&E North Coast & North Bay

High/Low Voltage k) of
g g o Calfornia 150
Voltage (PU) FOLETIUdl VITtYatior
Caolitinne
. . Category 2018 2021 2026 . . . 2018 2021
ID Substation Worst Contingenc Catego ey
gency gory Description | Summer | Summer [ Summer 201§:Z|I(mer ZOZ;QIZLnter 2022‘;/;/||(nter Summer Off-|  Summer N/A N/A
Peak Peak Peak Peak Light Load

NCNB-V-1 AL PELLA 115 kv Base C PO Normal 1.0556| <1.05 <1.05 <1.05 1.0598 <1.05 1.051| <1.05

oL ase Case orma . . . . : ‘ ' : Under review
NCNB-V-1,\DIN VL 115 kv Base C PO Normal 1.0577 1.054| <1.05 1.0521 1.0681| <1.05 1.0633 1.0503

0 ase Case orma . . : : . : . : Under review
NCNB-V-1, cERNE 115 kv Base C PO Normal 1.0559] <1.05 <1.05 <1.05 1.0638| <1.05 1.0585| <1.05

03 ase Case orma . . : : . : ' : Under review
NCNB-V-1\ lENDOCNO 115 kv Base C PO Normal 1.0622| <1.05 <1.05 <1.05 1.0668| <1.05 1.0562| <1.05

0 ase Case orma . . : : . : ' : Under review
NCNB-V- |k acGs 115 kv Base C PO Normal | <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 1.0502

05 ase Case orma . . : : - : : . Under review
NCNB-V-1c61E Rk 60 kv Base C PO Normal |<1.05 <1.05 <1.05 <1.05 1.0505| <1.05 1.0515( <1.05

06 ase Case orma . . : : - . : . Under review
NCNB-V- e chme 60 kv Base C PO Normal | <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 1.0501| <1.05

o7 ase Case orma . . : : : . : . Under review
NCNB-V-1cu110N 60 kv Base C PO Normal 1.0509 1.0527 1.0532 1.0529 1.054 1.0539 1.0562 1.0531

08 ase Case orma . . ‘ . : . : . Under review
NCNB-V-1,5NACO B 60 kv Base C PO Normal |<1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 1.0512

09 ase Case orma . . . . : ‘ ' . Under review
NCNB-V- 1, 1IRABEL 60 kv Base C PO Normal |<1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 1.0525

10 ase Case orma . . . . . ‘ : : Under review
NCNB-V- |\ ovaTo 60 kv Base C PO Normal | <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 1.051

1 ase Case orma . . . . . : . : Under review
NCNB-V- 1o A usALTO 60 kv Base C PO Normal | >0.95 >0.95 >0.95 >0.95 0.9467| >0.95 >0.95 >0.95

” ase Case orma . . : : : : : : Under review
NCNB-V= |\ yoHLER 60 kv Base C PO Normal | <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 1.0516

1 ase Case orma . . : : - : : : Under review
NCNB-V-1\/00DACRE 60 kv Base C PO Normal |<1.05 <1.05 <1.05 <1.05 <1.05 <1.05 <1.05 1.0502

14 ase Case orma . . : : - : : . Under review
NCNB-V- || e L 60 k P1-2:A2:58;,_KONOCTI-EAGLE ROCK 60kV e Clearlake Reinforcement

-| H

15 [6861] & P1-2 0.8468 0.8626| >0.90 0.8594 0.8756| >0.90 0.9147 0.9632 Project
NCNB-V- EGLE RCK 60 kV Transformer Clearlake Reinforcement

16 P1-3:A2:29:_EGLE RCK 115/60kV TB 1 & P1-3 0.8677 0.8813 0.9914 0.8792 0.8948 0.9969 0.9281 0.9704 Project
NCNB-V- :

17 [PIGRIVREOKY P1-4:A21;_BIG RIVR SVD=v & pra | SOV |00 10886  10854/<110  |<110  |<i10 1.1009| <1.10 Action Plan
NCNBV- | e LkE 60k P2-1:A2:55; KONOCTI-EAGLE ROCK 60KV Open-ended Clearlake Reinforcement

18 [6861] (KONOCTIE-EGLE RCK) & P2-1 line 0.8468 0.8626| >0.90 0.8594 0.8756| >0.90 0.9147 0.9632 Project
NCNBV- |\ a0 60 kv P2-1:A6:20;_IGNACIO-ALTO 60KV [7150] Open-ended Ignacio - Alto Voltage

19 (IGNACO A-IG JCT) & P2-1 line 0.8762 0.8641|N/A 0.8775 0.8509|N/A 0.9572 Conversion

California ISO/MID/RT

August 15, 2016
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2016-2017 1SO Reliability Assessment - Study Results

Study Are: PG&E North Coast & North Bay

HighLow Voltage E‘}' California 150
VOltage (PU) ::llt:ll:lil‘ VItgatiori
- - Category 2018 2021 2026 . . . 2018 2021
D Substation Worst Contingency Category Description Summer Summer Summer 2012::||(mer ZOZ;QIZLnter ZOZSQIZLnter Summer Off-]  Summer N/A N/A
Peak Peak Peak Peak Light Load
NCNB-V- TOCALOMA 60 kv P2-1:A6:23:_IGNACIO-BOLINAS #2 60kV Opeq-ended _
20 [7180] (IGNACO B-STAF_JCT) & P2-1 line 0.7021 0.7205 0.6847 0.7071 0.655 0.684 0.8836 0.9722 Under review
NC';'?'V' WOODACRE 60 kv P2-1:A6:24;_IGNACIO-BOLINAS #1 60KV Opeﬂ:;”ded |
[7140] (IGNACO B-WOODACRE) & P2-1 0.8861 0.8756 0.8832 0.8882 0.8614 0.8821 0.9586 Under review
NCNB-V- EGLE RCK 60 kv P2-2:A2:24:_EGLE RCK 115kV Section MA Bus fault Clegrlake Reinforcement
22 & P2-2 >0.90 >0.90 >0.90 0.8837 0.8905| >0.90 >0.90 >0.90 Project
NC[;E ¥ |Lowr ke o kv P2-2:A2:58:_EGLE RCK 60kV Section 1D & |  p2-2 Busfault | o9 >0.90 >0.90 0.8594| >0.90 >0.90 >0.90 >0.90 Under review
NCZ‘E'V' COVELO6 60 kv P2-3:A2:39;_MENDOCNO - MA 60KV & bfg;ﬁ'etr |
MENDOCINO-PHILO JCT-HOPLAND line & P2-3 NonConv  [NonConv 0.8768[NonConv  |NonConv  [NonConv  |NonConv 0.877 Under review
NCNB-V- || S\ LKE 60 kv P2-3:A2:27: EGLE RCK - MA 115kV & Circuit _
25 EAGLE ROCK-CORTINA line & P2-3 breaker | >0.90 0.8595 0.8635| >0.90 >0.90 0.883 0.9047 0.9624 Under review
NCNB-V- P2-4:A2:7:_FULTON 115KV - Section 2D & ,
26 |VIONROE21ISKV D& pog | BT 0891  08979]  08916|  08844| 08792 08819 094 09007 Add VAR support
NCNB-V- P2-4:A2:10:_LAKEVLLE 115kV - Section 1D ,
g7 [SONOMALISKY 820 pog | BT 09054 09113  09044| 09194  09086|  09199)<110  [>0.90 Under review
NCNBLY- P1-1:A2:9: GEYSER11 14kV Gen Unit 1 & |
28 KONOCTI6 60 kV P1-2:A2:58:_KONOCTI-EAGLE ROCK 60kV L-1/G-1 Clegrlake Reinforcement
(6861] P3 0.8629 0.8767| >0.90 0.8732 0.8895| >0.90 0.9246| >0.90 Project
NC’;IQB V- LOWR LKE 60 kV P1-1:A2:9; GEYSER11 14kV Gen Unit 1 & L-1/G-1 Clearlake Reinforcement
P1-3:A2:29:_EGLE RCK 115/60kV TB 1 P3 0.8444 0.8603| >0.90 0.8556 0.8726| >0.90 0.9127| >0.90 Project
NCNB-V- P5-5:A2:1;_Fulton 230 kV BAAH Bus #1
30 |CALISTEABOKY (failure of non-redundent relay) & P6 N-1-1 0.8577 0.882| >0.90 0.84 0.8428| >0.90 0.9478| >0.90 Under review
NCNB-V- FULTON 115 kV P5.-5:A2:1:_Fulton 230 kV BAAH Bus #1 NL-1 .
31 (failure of non-redundent relay) & P6 0.8885 0.9016| >0.90 0.8752 0.8775| >0.90 0.9388 0.9835 Under review
NCNB-V- P1-2:A6:23:_IGNACIO-ALTO-SAUSALITO
g [ALTOB0KY #2 60KV [7170] & P1-2:A6:24:_IGNACIO- N-1-1
ALTO-SAUSALITO #1 60kV [7160] P6 0.8689 0.857| >0.90 0.8704 0.8371| >0.90 >0.90 >0.90 Under review
NCNB-V- P1-3:A2:33;_FULTON 115/60kV TB 2 & P1- Corrective Action
ANNAPOLS 60 kv hoom, N-1-1 .
33 3:A2:32:_FULTON 115/60kV TB 1 P6 NonConv  [NonConv  |NonConv  [NonConv  |[NonConv  |NonConv  [NonConv 0.6302 Plan/Under review
NCNB-V- P1-2:A2:27:_FULTON-SANTA ROSA #1
g4 [BELLVUELISKY 115kV [1620] & P1-2:A2:28;_FULTON- N-1-1
SANTA ROSA #2 115kV [1630] P6 0.9151 0.9206 0.9085 0.9093 0.9049 0.9075 0.9554| >0.90 Monitor

California ISO/MID/RT

August 15, 2016
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2016-2017 1SO Reliability Assessment - Study Results

Study Are: PG&E North Coast & North Bay

High/Low Voltage « Yol I
0 0 w California 150
FUOLETIUAl IVIIlIgdLIUII
Voltage (PU) Colitinne
: : Category 2018 2021 2026 . . . 2018 2021
ID Substation Worst Contingenc Catego o
gency oy Description Summer Summer Summer 2012{;’;/||(mer ZOZ;QIZLnter ZOZSQIZLnter Summer Off-| Summer N/A N/A
Peak Peak Peak Peak Light Load
NCNB-V- P1-2:A2:49: FORT BRAGG-ELK 60kV
BIG RIVR 60 kV - N-1-1
35 [2060] MOAS OPENED on FRT BRGG_BIG
RIVR & P1-4:A2:1._BIG RIVR SVD=v P6 1.2669 1.2812 1.2809( <1.10 <1.10 <1.10 1.2867| <1.10 Under review
NCNB-V- BOLINAS 60 kv P1-3:A6:8:;_IGNACIO 115/60kV TB 3 & P1- N-1-1
36 3:A6:9:_IGNACIO 115/60kV TB 1 P6 - >0.90 >0.90 0.8924| >0.90 >0.90 0.8912| >0.90 >0.90 Monitor
P1-2:A2:18:_ CLOVRDLE-MPE TAP-
GEYERS56 115kV [1650] MOAS OPENED
NCNB-V-1 0| PELLA 115 kv on MPE TAP_MPE & P1- N-1-1
37 2:A2:14:_MENDOCINO-UKIAH 115kV [2420]
MOAS OPENED on
MENDOCNO_CALPELLA P6 0.7756 0.818 0.8079 0.7957 0.7991 0.8147 0.8574 0.9207 Under review
NCNB-V- P1-2:A2:54;_CLEAR LAKE-HOPLAND 60kV
33 CLER LKE 60 kv [6390] & P1-2:A2:58:_KONOCTI-EAGLE N-1-1 Clearlake Reinforcement
ROCK 60kV [6861] P6 NonConv  [NonConv  |NonConv  |NonConv  [NonConv | >0.90 0.7291 0.8872 Project
NC';QB'V' DUNBAR 60 kV P1-3:A2:21;_LAKEVILE 230/60kV TB 3 & P1- N-1-1
3:A2:22: LAKEVILE 230/60kV TB 5 P6 0.1966] >0.90 0.1926 0.1764 0.1748 0.1736 0.8284] >0.90 Under review
NCNBLV- P1-2:A2:54;_CLEAR LAKE-HOPLAND 60KV
0 EGLE RCK 60 kV [6390] & P1-3:A2:29:_EGLE RCK 115/60kV N-1-1 Clearlake Reinforcement
TB1 P6 0.193 0.2231 0.965 0.2408 0.2555] >0.90 0.6864 0.8706 Project
NCNB-V- | et 5rGG 60 kv P1-2:A2:50:_FORT BRAGG-ELK 60KV N1-1
41 [2060] MOAS OPENED on BIG RIVR_ELK &
P1-4:A2:1:_BIG RIVR SVD=v P6 1.1224 1.1359 1.1296] <1.10 <1.10 <1.10 1.1475| <1.10 Under review
NCNBLV- P1-2:A2:43;_MENDOCINO-PHILO JCT-
GARCIA 60 kv HOPLAND 60kV [7520] & P1-4:A2:1: BIG N-1-1
42 .
RIVR SVD=v P6 1.1164 1.139 1.131| <1.10 <1.10 <1.10 1.1738| <1.10 Under review
NCNB-V- P1-2:A2:44;_ MENDOCINO-HARTLEY 60kV
43 GRANITE 60 kV [7510] & P1-3:A2:29:_EGLE RCK 115/60kV N-1-1 Clearlake Reinforcement
B1 P6 0.8657 0.8849| >0.90 0.8873 0.9116 0.9444| >0.90 Project/Under review
NCNB-V- P1-2:A2:12:_ EAGLE ROCK-CORTINA
a4 HOMEPROC 115 kV 115kV [1470] & P1-2:A2:23:_EAGLE ROCK- N-1-1
CORTINA 115KV [1470] (2) P6 >0.90 >0.90 0.8908| >0.90 >0.90 >0.90 >0.90 >0.90 Monitor
NCNB-V- IGNACO A 60 kV P1-3:A6:9;_IGNACIO 115/60kV TB 1 & P1- N-1-1
45 3:A6:8: IGNACIO 115/60kV TB 3 P6 - >0.90 >0.90 0.909( >0.90 >0.90 0.9078] >0.90 >0.90 Monitor
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2016-2017 1SO Reliability Assessment - Study Results

Study Are: PG&E North Coast & North Bay

HighLow Voltage '@ California 150
FUOLETIUAl IVIIlIgdLIUII
Voltage (PU) bt
- - Category 2018 2021 2026 . . . 2018 2021
b Substation Worst Contingency Category Description Summer Summer Summer 2012{;’;/||(mer ZOZ;QIZLnter ZOZSQIZLnter Summer Off-| Summer N/A N/A
Peak Peak Peak Peak Light Load
NCNBLV- P1-2:A2:58:_KONOCTI-EAGLE ROCK 60kV
46 LOWR LKE 60 kV [6861] & P1-3:A2:26:_HPLND JT 115/60kV N-1-1 Clearlake Reinforcement
B2 P6 0.7913 0.8244| >0.90 >0.90 >0.90 >0.90 0.8795| >0.90 Project
NCNB.V- P1-2:A2:58: KONOCTI-EAGLE ROCK 60KV
47 LOWR LKE 60 kv [6861] & P1-3:A2:46:_MIDDLTWN 115/60kV N-1-1
TB1 P6 >0.90 >0.90 0.8601| >0.90 >0.90 >0.90 >0.90 >0.90 Monitor
NCNB-V-
18 MCDWLLSW 60 kv P1-3:A2:22: LAKEVILE 230/60kV TB 5 & P1- N-1-1
3:A2:21:_LAKEVILE 230/60kV TB 3 P6 0.2199| >0.90 0.2196 0.1975 0.1971 0.1979 0.8364| >0.90 Under review
NCNB-V- o
19 MONTCLLO 115 kv P1-3:A2:17;_FULTON 230/115kV TB 4 & P1- N-1-1
3:A2:18:_FULTON 230/115kV TB 9 P6 0.9026 0.9168| >0.90 0.8915 0.8961| >0.90 0.9552| >0.90 Under review
NCNB-V- P1-4:A2:1: BIG RIVR SVD=v & P1-
PNT ARNA 60 kV — N-1-1
50 2:A2:49: FORT BRAGG-ELK 60KV [2060]
MOAS OPENED on FRT BRGG_BIG RIVR P6 1.1951 1.2038 1.2042| <1.10 <1.10 <1.10 1.2142] <1.10 Under review
NCNB-V-
£l SILVERDO 115 kV P1-3:A2:18: FULTON 230/115kV TB 9 & P1- N-1-1
3:A2:17:_FULTON 230/115kV TB 4 P6 0.9002 0.9149| >0.90 0.8897 0.8943| >0.90 0.9528| >0.90 Under review
NCNB-V- SNTA RSA 115 kv P1-2:A2:27:_FULTON-SANTA ROSA #1 N-11
52 115kV [1620] & P1-2:A2:28:_FULTON-
SANTA ROSA #2 115kV [1630] P6 0.895 0.9016 0.8881 0.8884 0.884 0.8864 0.9422| >0.90 Add VAR support
NCNB.V- P1-2:A2:35:_LAKEVILLE-SONOMA #1
53 SONOMA 115 kv 115kV [2063] & P1-2:A2:36:_LAKEVILLE- N-1-1
SONOMA #2 115kV [2070] P6 0.9169 0.9218 0.9136] >0.90 >0.90 >0.90 >0.90 >0.90 Action Plan/ Radialize
NC';E'V' ALTO 60 kv P7-1:A6:6:_IGNACIO-ALTO-SAUSALITO #2 N-2 Ignacio - Alto Voltage
& IGNACIO-ALTO-SAUSALITO #1 Lines & P7 0.8687 0.857] >0.90 0.8702 0.8371] >0.90 0.9565| >0.90 Conversion
NCNB-V- AP
. MONROE?2 115 kV P7-1:A2:14:_FULTON-SANTA ROSA #1 & N-2
FULTON-SANTA ROSA #2 Lines & P7 0.8921 0.8983 0.8845 0.8852 0.8803 0.8826 0.94 0.9906 Add VAR support
NCNB-V- SAUSALTO 60 KV P7-1:A6:2:_LAKEVILLE-IGNACIO #1 & N2
56 IGNACIO-SOBRANTE Lines & P7 ) >0.90 >0.90 >0.90 >0.90 0.8947] >0.90 >0.90 >0.90 Monitor
NCNB-V- SONOMA 115 kv P7-1:A2:15;_LAKEVILLE-SONOMA #1 & N2
57 5 LAKEVILLE-SONOMA #2 Lines & P7 i 0.9169 0.9218 0.9136 0.9317 0.9207 0.9289] >0.90 >0.90 Action Plan/ Radialize
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2016-2017 ISO Reliability Assessment - Study Results
Study Area: PG&E North Coast & North Bay

Transient Stability

&> California ISO

Cat Transient Stability Performance - Number of Voltage and Frequency Violations
. ategory e .
ID Contingenc Catego o Potential Mitigation Solutions
gency gory Description 2018 Summer | 2021 Summer | 2026 Summer | 2018 Summer 2021 Summer N/A N/A N/A N/A N/A g
Peak Peak Peak Off-Peak Light Load
. , Reassess with actual fault clearing times
Geyser # 9 - Lakeville 230 kV (Lakeville - . .
NCNB-TS-01 SMUD GEO 230 kV) P1-2 T-line 18 and SLG fault impedances where
applicable
. . Reassess with actual fault clearing times
Geyser # 9 - Lakeville 230 kV (Lakeville - . .
NCNB-TS-02 SMUD GEO 230 kV) P1-2 T-line 20 and SLG fault impedances where
applicable
. . Reassess with actual fault clearing times
Geyser # 9 - Lakeville 230 kV (Lakeville - . .
NCNB-TS-03 SMUD GEO 230 kV) P1-2 T-line 20 and SLG fault impedances where
applicable
. . Reassess with actual fault clearing times
Geyser # 9 - Lakeville 230 kV (Lakeville - . .
NCNB-TS-04 SMUD GEO 230 kV) P1-2 T-line 18 and SLG fault impedances where
applicable
. . Reassess with actual fault clearing times
Geyser # 9 - Lakeville 230 kV (Lakeville - . .
NCNB-TS-05 SMUD GEO 230 kV) P1-2 T-line 20 and SLG fault impedances where
applicable
Reassess with actual fault clearing times
NCNB-TS-06 [Ignacio 230/115.00 BANK # 6 P1-3 | Transformer 8 and SLG fault impedances where
applicable
Reassess with actual fault clearing times
NCNB-TS-07 [Ignacio 230/115.00 BANK # 6 P1-3 | Transformer 13 and SLG fault impedances where
applicable
Reassess with actual fault clearing times
NCNB-TS-08 [Ignacio 230/115.00 BANK # 6 P1-3 | Transformer 11 and SLG fault impedances where
applicable
Reassess with actual fault clearing times
NCNB-TS-09 [Ignacio 230/115.00 BANK # 6 P1-3 | Transformer 3 and SLG fault impedances where
applicable
Reassess with actual fault clearing times
NCNB-TS-10 [Ignacio 230/115.00 BANK # 6 P1-3 | Transformer 11 and SLG fault impedances where
applicable
Reassess with actual fault clearing times
NCNB-TS-11[BUS FAULT AT 31220 EGLE RCK  115.00 | P2-2 Bus section 16 and SLG fault impedances where
applicable
Reassess with actual fault clearing times
NCNB-TS-12 [BUS FAULT AT 31220 EGLE RCK  115.00 | P2-2 Bus section 7 and SLG fault impedances where
applicable
Reassess with actual fault clearing times
NCNB-TS-13|BUS FAULT AT 31220 EGLERCK 115.00| P2-2 | Bus section 16 and SLG fault impedances where
applicable
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2016-2017 ISO Reliability Assessment - Study Results

Study Area:

PG&E North Coast & North Bay

Transient Stability

& California ISO

Transient Stability Performance - Number of Voltage and Frequency Violations

Category

Breaker

ID Contingenc Catego N Potential Mitigation Solutions
gency gory Description 2018 Summer | 2021 Summer | 2026 Summer | 2018 Summer 2021 Summer N/A N/A N/A N/A N/A g
Peak Peak Peak Off-Peak Light Load
Reassess with actual fault clearing times
NCNB-TS-14 |[BUS FAULT AT 31220 EGLERCK 115.00 | P2-2 | Bus section 5 and SLG fault impedances where
applicable
Reassess with actual fault clearing times
NCNB-TS-15 [BUS FAULT AT 31220 EGLE RCK  115.00 | P2-2 Bus section 7 and SLG fault impedances where
applicable
Reassess with actual fault clearing times
NON-BUS-TIE BREAKER CB532 FAULT AT o .
NCNB-TS-16 30430 FULTON  230.00 P2-3  |Circuit breaket 7 and SLG fault impedances where
applicable
Reassess with actual fault clearing times
NON-BUS-TIE BREAKER CB532 FAULT AT - .
NCNB-TS-17 30430 FULTON  230.00 P2-3  |Circuit breaker 5 and §LG fault impedances where
applicable
Reassess with actual fault clearing times
NON-BUS-TIE BREAKER CB532 FAULT AT L .
NCNB-TS-18 30430 FULTON  230.00 P2-3  |Circuit breaker 7 and SLG fault impedances where
applicable
Reassess with actual fault clearing times
NON-BUS-TIE BREAKER CB532 FAULT AT - .
NCNB-TS-19 30430 FULTON  230.00 P2-3  |Circuit breaker 5 and SLG fault impedances where
applicable
Reassess with actual fault clearing times
NON-BUS-TIE BREAKER CB532 FAULT AT — .
NCNB-TS-20 30430 FULTON  230.00 P2-3  |Circuit breaker 7 and SLG fault impedances where
applicable
Reassess with actual fault clearing times
BUS-TIE BREAKER CB102 FAULT AT . .
NCNB-TS-21 31200 MENDOCNO 115,00 P2-4  Bus tie-breaker 3 and SLG fault impedances where
applicable
Reassess with actual fault clearing times
BUS-TIE BREAKER CB102 FAULT AT . .
NCNB-TS-22 31200 MENDOCNO 115,00 P2-4  Bus tie-breaker 5 and SLG fault impedances where
applicable
Reassess with actual fault clearing times
BUS-TIE BREAKER CB102 FAULT AT . .
NCNB-TS-23 31200 MENDOCNO 115,00 P2-4  Bus tie-breaker 3 and SLG fault impedances where
applicable
Reassess with actual fault clearing times
BUS-TIE BREAKER CB102 FAULT AT . .
NCNB-TS-24 31200 MENDOCNO 115,00 P2-4  |ection/stuck breaker 5 and SLG fault impedances where
applicable
Reassess with actual fault clearing times
BUS-TIE BREAKER CB102 FAULT AT . .
NCNB-TS-25 31200 MENDOCNO 115,00 P2-4 Bus tie-breake 5 and SLG fault impedances where
applicable
. Reassess with actual fault clearing times
: 11 1 (Bus #31412 k .
NCNB-TS-26 Geyserl1 Unit 1 (Bus #3 ) Stuc P4-1  [Stuck breaker, 4 and SLG fault impedances where

applicable

California ISO/MID/RT

August 15, 2016

Page 17 of 21



2016-2017 ISO Reliability Assessment - Study Results
Study Area: PG&E North Coast & North Bay

Transient Stability

&> California ISO

Cat Transient Stability Performance - Number of Voltage and Frequency Violations
. ategory e .
ID Contingenc Catego o Potential Mitigation Solutions
gency gory Description 2018 Summer | 2021 Summer | 2026 Summer | 2018 Summer 2021 Summer N/A N/A N/A N/A N/A g
Peak Peak Peak Off-Peak Light Load
. Reassess with actual fault clearing times
:G 11 Unit 1 (Bus #31412) Stuck )
NCNB-TS-27 Brzzskzrr nit 1 (Bus ) Stuc P4-1  |Stuck breaker 4 and SLG fault impedances where
applicable
; Reassess with actual fault clearing times
:G 11 Unit 1 (Bus #31412) Stuck .
NCNB-TS-28| Y€ nit1 (Bus ) Stue P4-1  |Stuck breaker 4 and SLG fault impedances where
Breaker .
applicable
. Reassess with actual fault clearing times
:G 11 Unit 1 (Bus #31412) Stuck .
NCNB-TS-29 BrZZSkZ: nit 1 (Bus ) Stuc P4-1  [Stuck breaker 2 and SLG fault impedances where
applicable
; Reassess with actual fault clearing times
:G 11 Unit 1 (Bus #31412) Stuck .
NCNB-TS-30| o ro€f nit 1 (Bus ) Stue P4-1 |Stuck breaker 2 and SLG fault impedances where
Breaker .
applicable
. . Reassess with actual fault clearing times
G 9 -Lakeville 230 kV L 30397- . .
NCNB-TS-31 3 Oiy;s:)rs akevite ine { P4-2  |ine/stuck breaker 20 and SLG fault impedances where
applicable
. . Reassess with actual fault clearing times
:G 9 -Lakeville 230 kV L 30397- . .
NCNB-TS-32 3 Oi\;s:)rs axevitie ine ( P4-2  |ine/stuck breaker 20 and SLG fault impedances where
applicable
. . Reassess with actual fault clearing times
G 9 -Lakeville 230 kV L 30397- . .
NCNB-TS-33 3 Oi\;s:)rs akevite ine { P4-2  |ine/stuck breaker 18 and SLG fault impedances where
applicable
. . Reassess with actual fault clearing times
:G 9 -Lakeville 230 kV L 30397- . .
NCNB-TS-34 3 Oif:)rs axevitie ine ( P4-2  |ine/stuck breal 20 and SLG fault impedances where
applicable
. . Reassess with actual fault clearing times
G 9 -Lakeville 230 kV L 30397- . .
NCNB-TS-35 3 Oi\;s:)rs akevite ine { P4-2  |ine/stuck breaker 18 and SLG fault impedances where
applicable
. Reassess with actual fault clearing times
H 230/ 115kV No.6T f .
NCNB-TS-36 ( f;sag; / o b franstormer P4-3  [former/stuck breaker 97 and SLG fault impedances where
applicable
. Reassess with actual fault clearing times
: 230/ 115kV No.6T f .
NCNB-TS-37 ( f;:gg; / o b franstormer P4-3  [former/stuck breaker 107 and SLG fault impedances where
applicable
. Reassess with actual fault clearing times
:l 230/ 115kV No.6T f .
NCNB-TS-38 " 8! / o b franstormer P4-3  [former/stuck b 109 and SLG fault impedances where
(32568) )
applicable
. Reassess with actual fault clearing times
H 230/ 115kV No.6T f .
NCNB-TS-39|F.2c!° / o b franstormer P4-3  [former/stuck breaker 107 and SLG fault impedances where
(32568) applicable
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2016-2017 ISO Reliability Assessment - Study Results

Study Area:

PG&E North Coast & North Bay

Transient Stability

& California ISO

Transient Stability Performance - Number of Voltage and Frequency Violations
ID Contingency Category Category 2018 S 2021 S 2026 S 2018 S 2021 S Potential Mitigation Solutions
Description ummer ummer ummer ummer 21 Summer N/A N/A N/A N/A N/A
Peak Peak Peak Off-Peak Light Load
. Reassess with actual fault clearing times
: 230/ 115kV No.6T f .
NCNB-TS-40 ( f;:g; / o b franstormer P4-3  [former/stuck breaker 93 and SLG fault impedances where
applicable
Reassess with actual fault clearing times
NCNB-TS-41 [:BUS FAULT AT 31220 EGLE RCK 115.00 P4-5  |ection/stuck breaker 108 and SLG fault impedances where
applicable
Reassess with actual fault clearing times
NCNB-TS-42 [:BUS FAULT AT 31220 EGLE RCK 115.00 P4-5 lection/stuck breaker 136 and SLG fault impedances where
applicable
Reassess with actual fault clearing times
NCNB-TS-43 |:BUS FAULT AT 31220 EGLE RCK 115.00 P4-5  lection/stuck b 167 and SLG fault impedances where
applicable
Reassess with actual fault clearing times
NCNB-TS-44 [:BUS FAULT AT 31220 EGLE RCK 115.00 P4-5 lection/stuck breaker 167 and SLG fault impedances where
applicable
Reassess with actual fault clearing times
NCNB-TS-45 |:BUS FAULT AT 31220 EGLE RCK 115.00 P4-5  |ection/stuck breaker 138 and SLG fault impedances where
applicable
Reassess with actual fault clearing times
:NON-BUS-TIE BREAKER CB532 FAULT AT . . .
NCNB-TS-46 30430 FULTON P4-6  pction/bus tie-breaker 87 and SLG fault impedances where
applicable
Reassess with actual fault clearing times
:NON-BUS-TIE BREAKER CB532 FAULT AT . . .
NCNB-TS-47 30430 EULTON P4-6  pction/bus tie-breaker 79 and §LG fault impedances where
applicable
Reassess with actual fault clearing times
:NON-BUS-TIE BREAKER CB532 FAULT AT . . .
NCNB-TS-48 30430 FULTON P4-6  pction/bus tie-breaker 79 and SLG fault impedances where
applicable
Reassess with actual fault clearing times
:NON-BUS-TIE BREAKER CB532 FAULT AT . .
NCNB-TS-49 30430 EULTON P4-6  |ection/stuck breaker 3 and §LG fault impedances where
applicable
Reassess with actual fault clearing times
:NON-BUS-TIE BREAKER CB532 FAULT AT . . .
NCNB-TS-50 30430 FULTON P4-6  pction/bus tie-n 71 :;gl i;(; ;‘ault impedances where
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2016-2017 1SO Reliability Assessment - Study Results
Study Area: PG&E North Coast & North Bay

Single Contingency Load Drop

&> California ISO

ID Worst Contingency Category

Category
Description

Amount of Load Drop (MW)

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Potential Mitigation Solutions

X-SLD-1

No single contingency resulted in total load drop of more than 250 MW.
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2016-2017 1SO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay

Single Source Substation with more than 100 MW Load

& California ISO

ID

Substation

Load Served (MW)

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Potential Mitigation Solutions

X-S§-1

No single source substation with more than 100 MW Load
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2016-2017 ISO Reliability Assessment - Study Results

Study Area PG&E North Coast & North Bay

Thermal Overloads

“-:’% California ISO

Loading (%) Potential Mitigation Solutions
" ; Category 2018 2021 2026 2018 2021 2.026
ID Overloaded Facility Worst Contingency Category c 2018 SP No [ 2021 SP No | 2026 SP No | Retirement
Description | Summer Summer Summer  [Summer Off-] Summer N/A
. BTM-PV AAEE BTM-PV of QF
Peak Peak Peak Peak Light Load .
Generations
. Approved Clear Lake Reinforcement
HUM-T- GRANITE-HPLND JT 60 kV 11 P1-2:A2:58:_KONOCTI-EAGLE ROCK 60kV P1-2 T-line 103.02 91.16 34.38 71.55 <100 108.01 101.37 38.06 36.24 Project. Interim: Redispatch Geysers,
SENS-01 [6861] &
Potter Valley gens
HUM-T- P1-2:A2:62:_FULTON-LAGUNA-COTATI- . Monitor line loading due to long lead
SENS-02 MOLINO-TRNTN_JC 60 kV 11 SNMALDFL 60KV [6911] & P1-2 T-line 87.27 76.19 85.96 60.95 50.57 95.9 79.03 100.54 85.85 ime
HOMT JoerimaakviE JTe0kv 11 [T 2AZE6LAKEVILLEPETALUMACOORY | oo | 1yine | 10053 | 86.04 94.6 6389 | 5466 | 10976 | 928 | 11399 | 98.92 Reconductorireplace limiting
SENS-03 [7350] & equipment at Petaluma A station
. Reconductor the Lakeville #2 60 kV
SHEUN,\g-T(;-A, LAKEVLLE-LKVLE JT60kV 11 [Pé-SZ(.),]Ai.GG._LAKEVILLE PETALUMA C 60kV P1-2 T-line 94.14 80.57 88.59 59.83 51.23 102.78 86.9 106.74 92.63 Line to address without BTM
sensitivity overloads
Approved Clear Lake Reinforcement
HUM-T- P2-1:A2:55;_ KONOCTI-EAGLE ROCK 60kV . . .
SENS-05 GRANITE-HPLND JT60 kV 11 [6861] (KONOCTIG-EGLE RCK) & P2-1  ppen-ended linf 103.02 91.16 34.38 71.55 56.33 108.01 101.37 38.06 36.24 Project. Redispatch Geysers, Potter
Valley gens
Interim; Action Plan. Upgrade and
HUM-T- ] P2-1:A2:86:_TULUCAY-NAPA #2 60kV [8190] ) ) . increase capacity of the approved
SENS-06 NAPA-TULCY JT60 kv 11 (TULUCAY-BSLT TAP) & P2-1  ppen-ended lin| 123.06 <100 <100 81.33 <100 129.02 <100 105.99 <100 Napa-Tulucay 60 kV Reconductoing
project
Ignacio-Bolinas-Stafford area 115
. Voltage Conversion. Reconductor
HUM-T- IGNACO B-WOODACRE 60 kv 11 P2-1:A6:23:_IGNACIO-BOLINAS #2 60KV P2-1  Dpen-ended lin]  80.87 71.67 82.92 44.67 32.27 11154 74.44 143.13 82.77 Ignacio-Balinas #2 60 kV line to
SENS-07 [7180] (IGNACO B-STAF_JCT) & ; e
address without BTM sensitivity
overloads
Ignacio-Bolinas-Stafford area 115
Cmen Voltage Conversion. Reconductor
HUM-T- STAF _JCT-TOCA JCT60kvV 11 P2-1:A6:23_IGNACIO-BOLINAS #2 60k P2-1  ppen-ended linf  82.03 72.5 85.75 42.68 30.07 118.29 75.53 162.12 85.57 Ignacio-Bolinas #2 60 kV line to
SENS-08 [7180] (IGNACO B-STAF_JCT) & . o
address without BTM sensitivity
overloads
Ignacio-Bolinas-Stafford area 115
. Voltage Conversion. Reconductor
HUM-T- STAFFORD-STAF JCT60kV 11 P2-1:A6:23:_IGNACIO-BOLINAS #2 60KV P2-1  Dpen-ended lin]  55.05 48.71 57.61 28.68 20.17 78.72 50.75 102.91 57.49 Ignacio-Balinas #2 60 kV line to
SENS-09 [7180] (IGNACO B-STAF_JCT) & ; e
address without BTM sensitivity
overloads
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2016-2017 ISO Reliability Assessment - Study Results

Study Area PG&E North Coast & North Bay

Thermal Overloads

“;’% California ISO

Loading (%) Potential Mitigation Solutions
" ; Category 2018 2021 2026 2018 2021 2.026
ID Overloaded Facility Worst Contingency Category hy 2018 SP No | 2021 SP No [ 2026 SP No | Retirement
Description | Summer Summer Summer  [Summer Off-] Summer N/A
. BTM-PV AAEE BTM-PV of QF
Peak Peak Peak Peak Light Load .
Generations
Ignacio-Bolinas-Stafford area 115
HUM-T- P2-1:A6:23:_IGNACIO-BOLINAS #2 60kV . Voltage Conversion. Reconductor
SENS-10 OLEMA-BOLINAS 60 kV 11 [7180] (IGNACO B-STAF_JCT) & P2-1  ppen-ended linf NonConv | NonConv | NonConv 105.58 74.69 NonConv | NonConv | NonConv | NonConv \gnacio-Bolinas #2 60 kV line/Drop
load
Approved Clear Lake Reinforcement
HUM-T- P2-3:A2:27:_EGLE RCK - MA 115kV & EAGLE L Project. Redispatch Geysers, Potter
SENS-11 GRANITE-HPLND JT 60 kV 11 ROCK-CORTINA fine & P2-3  |Circuit breake]  106.23 95.63 96.62 74.79 62.13 112.35 104.84 107.3 96.7 Valley gens to address sensitivity
scenariooverloads
Monitor line loading for sensitivity
HUM-T- P2-3:A2:61:_LAGUNA - 1D 60kV & FULTON- Lo .
SENS-12 MOLINO-TRNTN_JC 60 kv 11 LAGUNATP-COTATI-SNMA TAP line & P2-3  |Circuit breakef  87.27 76.19 85.96 60.95 <100 95.9 79.03 100.54 <100 ;(r::enano overloads due to long lead
Reconductor or replace limiting
HUM-T- P2-3:A2:66:_LAKEVLLE - 1D 60kV & o equipment at Petaluma A station to
SENS-13 PETLMA A-LKVLE JT60kV 11 LAKEVILLE-PETALUMA C line & P2-3  [Circuit breakeq  94.09 80.31 88.25 59.69 51.22 102.71 86.7 106.38 92.37 address without BTM sensitivity
overloads
Add a new line. Interim: Open
HUM-T- P2-3:A2:39:_MENDOCNO - MA 60kV & o Gerbreville-Laytonville line at Willits or
SENS-14 WILLITS-LYTNVLLE 60 kV 11 MENDOCINO-PHILO JCT-HOPLAND line & P2-3  |Circuit breakef  NConv NConv 96.43 NConv 59.14 NConv NConv NConv 96.44 Bridgevile depending on whether
Humboldt or Geysers feeds load.
Add a new line. Interim: Open
HUM-T- P2-3:A2:39:_MENDOCNO - MA 60KV & s . . .
SENS-15 KEKAWAKA-LYTNVLLE 60 kV 1 1 MENDOCINO-PHILO JCT-HOPLAND line & P2-3  |Circuit breakef ~ NConv NConv 116.58 NConv 7251 NConv NConv NConv 116.6 Ger.br.evnle-LaytonvnIe 69 kV Line and
radialize and feed load via Humboldt
Upgrade the Approved Vaca Dixon-
HUM-T- | AKEVILEVACADIX 230 kv 11 | 2 4AZ3 LAKEVILE 230KV - Section 2E&2D) -, Bus-tie 94.8 <100 <100 64.32 <100 103.15 <100 <100 <100 Lakevile reconductoring project to
SENS-16 & address without BTM sensitivity
overloads
Upgrade the Approved Vaca Dixon-
HUM-T- | rULUCAY-VACA-DIX 230 kv 11 | 24AZ L LAKEVILE 230kV - Section 1E & 28|, Bus-tie 93.84 <100 <100 69.94 <100 100.42 <100 <100 <100 Lakevile reconductoring project to
SENS-17 & address without BTM sensitivity
overloads
HUMT- | e NNGRVE-CORONA 115 kv 11 | 2 #A2 T FULTON 115k - Section 2D&1D | ) , Bustie | 10478 | 98.23 10596 | 7144 50.16 1105 10508 | 11945 | 106.82 Reconductor Penngrove-Corona 115
SENS-18 & kV line sections
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2016-2017 ISO Reliability Assessment - Study Results

Study Area PG&E North Coast & North Bay

Thermal Overloads

“-:’% California ISO

Loading (%) Potential Mitigation Solutions
0 ; Category 2018 2021 2026 2018 2021 2.026
ID Overloaded Facility Worst Contingency Category Descriti 2018 SP No | 2021 SP No [ 2026 SP No | Retirement
escription | Summer Summer Summer  [Summer Off-] Summer N/A
. BTM-PV AAEE BTM-PV of QF
Peak Peak Peak Peak Light Load .
Generations
aixee |CORONALAKEVLLE 115 kv 11 [PE AR FULTON LKV - Sectlon2D&ID | gy 4 | Bustie 99.1 9285 | 9995 | 67.72 <100 | 10446 | 994 | 11277 | 10075 Reconductor
HUMLT- P3: P1-1:A2:19: POTTRVLY 2kV Gen Unit 1 & gzﬁ]rg:searﬁsg\ﬁgiﬁ :Zléfess
GRANITE-HPLND JT 60 kV 1 1 P1-2:A2:58:_KONOCTI-EAGLE ROCK 60kV P3 L-1/G-1 102.85 <100 <100 <100 <100 108.18 101.84 <100 <100 o ) .
SENS-20 sensitivity overloads. Redispatch
[6861]
Geysers, Potter Valley gens
HUM-T- P3: P1-1:A2:9:_GEYSER11 14kV Gen Unit 1 & Reconductor/Renlace limitin
PETLMA A-LKVLE JT 60 kv 1 1 P1-2:A2:66:_LAKEVILLE-PETALUMA C 60kV P3 L-1/G-1 <100 <100 <100 <100 <100 112.35 <100 116.2 101.09 . P g.
SENS-21 [7350] equipment at Petaluma A station
Chea. . Action Plan. Upgrade protection to
HUM-T- | NNGRVE-CORONA 115 kv 11 | > >AZL_Fulton 230 kV BAAH Bus #1 (failure | - o ¢ Relay 95.13 81.34 50.33 57.02 41.22 103.27 89.19 60.55 51.46 achieve redundancy for addressing
SENS-22 of non-redundent relay) & o
sensitivity overloads
i . Action Plan. Upgrade protection to
HUM-T | ORONALAKEVLLE 115 kv 11 | > oAZL_Fulton 230 kVBAAH Bus #1 (failure | - o0 o Relay <100 <100 <100 <100 <100 <100 <100 <100 <100 achieve redundancy for addressing
SENS-23 of non-redundent relay) & e
sensitivity overloads
AT - Action Plan. Upgrade protection to
HUM-T | IINO JCT-LAGUNATP 60 kv 11 | 02AZL:_Fulton 230 kVBAAH Bus #1 (failure | c o Relay 99.28 79.39 50.92 55.18 47.93 110.12 89.44 60.74 49.85 achieve redundancy for addressing
SENS-24 of non-redundent relay) & s
sensitivity overloads
i . Action Plan. Upgrade protection to
HUM-T- | coTaTI-PETC JCT 60KV 1 1 PS-5:A2:1:_Fulton 230 kV BAAH Bus #l (failure | g g Relay 15737 | 129.09 90.66 92.33 76.25 17437 | 14280 | 11064 97.72 achieve redundancy for addressing
SENS-25 of non-redundent relay) & e
sensitivity overloads
A9 - Action Plan. Upgrade protection to
HUMT- 0TI MA A-LKVLE JT 60KV 11 PS-5:A2:1:_Fulton 230 kV BAAH Bus #1 (failure | g g Relay 11055 91.04 64.65 65.2 53.76 1222 100,62 78.58 69.47 achieve redundancy for addressing
SENS-26 of non-redundent relay) & e
sensitivity overloads
AT - Action Plan. Upgrade protection to
HUM-T- ) AKEVLLE-LKVLE T 60 kv 11 PS-5:A2.L:_Fulton 230 kV BAAH Bus #1 (failure | - o Relay 10351 85.25 60.57 61.06 50.4 114.42 94.21 73.61 65.08 achieve redundancy for addressing
SENS-27 of non-redundent relay) & L
sensitivity overloads
Cra . Action Plan. Upgrade protection to
HUM-T- | coTATI-SNMA TAP 60 kv 11 PS-:A2:1:_Fulton 230 kV BAAH Bus #l (failure | pg 5 Relay 98.87 78.32 49.92 55.09 4775 109.71 89.6 50.49 55.06 achieve redundancy for addressing
SENS-28 of non-redundent relay) & o
sensitivity overloads
ORT - Action Plan. Upgrade protection to
HUM-T: | oNMA TAP-LAGUNATP 60Ky 11 | 0 >AZL:_Fulton 230 kVBAAH Bus #1 (failure | g o Relay 109.17 88.44 56.44 64.48 54.32 12017 99.81 66.76 55.02 achieve redundancy for addressing
SENS-29 of non-redundent relay) & sensitivity overloads
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2016-2017 ISO Reliability Assessment - Study Results

Study Area PG&E North Coast & North Bay

Thermal Overloads

‘C’% California ISO

Loading (%) Potential Mitigation Solutions
0 ; Category 2018 2021 2026 2018 2021 2.026
ID Overloaded Facility Worst Contingency Category o 2018 SP No | 2021 SP No [ 2026 SP No | Retirement
Description | Summer Summer Summer  [Summer Off-] Summer N/A
. BTM-PV AAEE BTM-PV of QF
Peak Peak Peak Peak Light Load .
Generations
HUM-T- P6: P1-2:A2:9: VACA-LAKEVILLE #1 230kV Aonroved Vaca Dixon-Lakeville
SENS-30 TULUCAY-VACA-DIX 230 kv 11 [5840] & P1-2:A2:3:_GEYSR18-LAKEVILE- P6 N-1-1 <100 <100 <100 <100 <100 100.01 <100 <100 <100 repCFz)n ductoring proiect
GEYSR20-SNTAFE-GEYSR13 230KV [4781] g proj
P6: P1-2:A2:24:_ CORTINA-MENDOCINO #1 Monitor. reduce generation at
HUM-T- 115kV [1330] & P1-2:A2:18:_CLOVRDLE-MPE ' -
SENS-31 KEKAWAKA-LYTNVLLE 60 kV 1 1 TAP-GEYERSS6 115KV [1650] MOAS OPENED P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 100.81 99.19 I(;I\tjen:lgzléistlgzys to address sensitivity
on MPE TAP_MPE
HUM-T- P6: P1-2:A2:13_EAGLE ROCK-REDBUD Monitor due to long lead time of
SENS-32 INDIN VL-LUCERNJ1 115kV 11 115kV [1480] & P1-2:A2:12:_EAGLE ROCK- P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 NConv <100 sensitivit overloa(?s/SPS
CORTINA 115kV [1470] y
HUM-T- P1-2:A2:13:_EAGLE ROCK-REDBUD 115kV Monitor due to lona lead time of
INDIN VL-CORTINA 115kV 11 [1480] & P1-2:A2:12: EAGLE ROCK-CORTINA P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 NConv <100 o g
SENS-33 sensitivity overloads/SPS
115KV [1470]
HUM-T- P1-2:A2:27:_FULTON-SANTA ROSA #1 115kV Interim: Gen dispatch/Action
FULTON-MONROE2 115kV 11 [1620] & P1-2:A2:34:_CORONA-LAKEVILLE P6 N-1-1 108.14 102.56 109.28 <100 <100 114.35 109.86 123.53 109.14 : P .
SENS-34 Plan/SPS. Reconductor parallel lines
115KV [4311]
HUM-T- P1-2:A2:28:_FULTON-SANTA ROSA #2 115kV Gen redispatch/Action Plan to
MONROE1-SNTA RSA 115kV 11 [1630] & P1-2:A2:34:_ CORONA-LAKEVILLE P6 N-1-1 99.23 <100 100.7 <100 <100 104.79 101.41 113.31 100.6 P o
SENS-35 address sensitivity overloads. SPS
115KV [4311]
HUM-T- P1-2:A2:27:_FULTON-SANTA ROSA #1 115kV
BELLVUE-PENNGRVE 115kV 11 [1620] & P1-2:A2:28:_FULTON-SANTA ROSA P6 N-1-1 99.9 <100 101.96 <100 <100 105.32 100.15 115.05 101.87 Reconductor/SPS. Action Plan
SENS-36
#2 115KV [1630]
HUM-T- P1-2:A2:27._FULTON-SANTA ROSA #1 115kV
PENNGRVE-CORONA 115kvV 11 [1620] & P1-2:A2:28: FULTON-SANTA ROSA P6 N-1-1 104.66 <100 106.79 <100 <100 110.42 105.03 1204 106.69 Reconductor. Action Plan/SPS
SENS-37
#2 115kV [1630]
P1-2:A2:27._ FULTON-SANTA ROSA #1 115kV .
HUM-T | ORONA-LAKEVLLE 115KV 11 |[1620] & P1-2:A2:28; FULTON-SANTAROSA |  P6 N-1-1 98.99 <100 100.72 <100 <100 104.38 99.35 11364 | 100.63 Reconductor/SPS. Gen redispatch.
SENS-38 Action Plan
#2 115KV [1630]
P1-2:A2:18._ CLOVRDLE-MPE TAP-
GEYERS56 115kV [1650] MOAS OPENED on . .
sHEL#\JI\g-T%-g MENDOCNO-UKIAH JT60kV 11  MPE TAP_MPE & P1-2:A2:14; MENDOCINO- | ~ P§ N1 | 10026 | 10007 | 9869 <100 <100 | 11477 | 10636 | 10815 | <100 :;;;2?22::2\// ﬁCt;?/lﬁézg:r SPSto
UKIAH 115KV [2420] MOAS OPENED on y
MENDOCNO_CALPELLA
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2016-2017 ISO Reliability Assessment - Study Results

Study Area PG&E North Coast & North Bay

Thermal Overloads

“-:’% California ISO

Loading (%) Potential Mitigation Solutions
y - Category | 2018 2021 2026 2018 2021 2026
ID Overloaded Facility Worst Contingency Category o 2018 SP No | 2021 SP No [ 2026 SP No | Retirement
Description | Summer Summer Summer [Summer Off-] Summer N/A
. BTIMPV | AAEE | BTM-PV | ofQF
Peak Peak Peak Peak Light Load .
Generations
UM P1-2:A2:54; CLEAR LAKE-HOPLAND 60KV Load transfer/Action Plan
MENDOCNO-UPPR LKE 60KV 11  |[6390] & P1-2:A2:58: KONOCTI-EAGLE ROCK |  P6 N-11 | NonConv | NonConv | <100 15002 | 10078 | NonConv | NonConv | <100 <100 :
SENS-40 Reconductor/SPS
60kV [6861]
P1-2:A2:18; CLOVRDLE-MPE TAP-
GEYERSS6 115kV [1650] MOAS OPENED on .
SHEUN’\g-Z-l PHLO JCT-HPLND JT 60KV 1 1 MPE TAP_MPE & P1-2:A2:14; MENDOCINO- |  P6 N-1-1 108.42 <100 <100 <100 <100 11345 | 10492 | 107.99 <100 ?:::;:Vﬁ’t'agﬁ F:E;gsalso address
UKIAH 115KV [2420] MOAS OPENED on y
MENDOCNO_CALPELLA
P1-2:A2:18;_CLOVRDLE-MPE TAP-
GEYERSS6 115kV [1650] MOAS OPENED on .
SHEUN'\Q'_Z'Z UKIAH JT-PHLO JCT 60 KV 1 1 MPE TAP_MPE & P1-2:A2:14; MENDOCINO- |  P6 N-1-1 10032 | 10013 98.75 <100 <100 11484 | 10642 | 108.22 <100 é\g:;:\;'a';i :i;gsalso address
UKIAH 115KV [2420] MOAS OPENED on y
MENDOCNO_CALPELLA
P1-2:A2:54; CLEAR LAKE-HOPLAND 60KV .
UM JUPPRLKEHARTLEY 60Kkv11  |[6390] & P1-2:A2:58_KONOCTIEAGLEROCK| PG N--1 | NonConv | NonConv | <100 | 14049 | <100 | NonConv | NonConv | <100 <100 Action Plan/SPS 1o also address
SENS-43 sensitivity overloads
60KV [6861]
P1-2:A2:54: CLEAR LAKE-HOPLAND 60KV .
UM T |MARTLEY-CLER LKEGOKV11  |[6390] & P1-2:A2:56:_KONOCTI-EAGLEROCK | PG N-LL | NonConv | NonComv | <100 | 10784 | <100 | NonConv | NonConv | <100 <100 Action Plan/SPS to also address
SENS-44 sensitivity overloads
60KV [6861]
P1-2:A2:44; MENDOCINO-HARTLEY 60KV .
UM |CLER LKE-GRANITE 60KV 11 [7510] & P1-2:A2:58;_KONOCTI-EAGLEROCK | PG N1 | NonConv | 15544 | <100 | 1102 <100 | NonConv | NonConv | <100 <100 Action Plan/SPS 1o also address
SENS-45 sensitivity overloads
60KV [6861]
P1-2:A2:13: EAGLE ROCK-REDBUD 115KV
HUM-T- [1480] & P1-2:A2:18:_CLOVRDLE-MPE TAP- Action Plan/SPS to also address
: = P N-1-1 1161 106. 120.02 <1 10162 | 1177 110. 128, 119.87 ne
SENS-46 CLER LKE-KONOCTI6 60kV 1 1 GEYERS56 115kV [1650] MOAS OPENED on 6 6.13 06.58 0.0 00 016 8 089 8.89 98 sensitivity overloads
MPE TAP_MPE
P1-2:A2:44; MENDOCINO-HARTLEY 60KV .
HUM-T | GRANITE-HPLND JT 60 kV 1 1 [7510] & P1-2:A2:58; KONOCTI-EAGLE ROCK |  P6 N-1-1 | NonConv | NonConv | <100 11371 <100 | NonConv | NonConv | <100 <100 Action PIan/SPS to also address
SENS-47 sensitivity overloads
60KV [6861]
P1-2:A2:58; KONOCTI-EAGLE ROCK 60KV . »
HUM-T- | GRANITE-HPLND JT 60 KV 1 1 [6861] & P1-2:A2:71: HOMSTKTP-MIDDLTWN | P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 101.76 <100 Action PIan/SPS to address sensitivity
SENS-48 #1 115KV [0] overloads
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2016-2017 ISO Reliability Assessment - Study Results

Study Area PG&E North Coast & North Bay

Thermal Overloads

“-:’% California ISO

Loading (%) Potential Mitigation Solutions
- . Category 2018 2021 2026 2018 2021 2.026
ID Overloaded Facility Worst Contingency Category c 2018 SP No [ 2021 SP No | 2026 SP No | Retirement
Description |  Summer Summer Summer [Summer Off-| Summer N/A
) BTM-PV AAEE BTM-PV of QF
Peak Peak Peak Peak Light Load .
Generations
P1-2:A2:14:_MENDOCINO-UKIAH 115kV Action Plan. Reverse Power Relay will
[2420] MOAS OPENED on trip. Load d}op if overload persistsy
HUM-T- MENDOCNO_CALPELLA & P1- ) R
SENS-49 HPLND JT-HPLND JT 115kV 2 1 2:A2:18:_CLOVRDLE-MPE TAP-GEYERSS56 P6 N-1-1 155.41 NonConv | NonConv 126.15 113.81 160.99 153.51 164.19 152.25 sz;til:oﬂzgirzzng;\r,ﬁl;%?Qa
115kV [1650] MOAS OPENED on MPE activatigon y
TAP_MPE
HUM-T- P1-3:A2:33:_FULTON 115/60kV TB 2 & P1- .
SENS-50 HPLND JT-CLVRDLIJT60kV 11 3:A2:32: FULTON 115/60KV TB 1 P6 N-1-1 219.32 NonConv NonConv NonConv NonConv NonConv NonConv NonConv NonConv Reconductor/SPS. Action Plan.
HUM-T- P1-3:A2:33:_FULTON 115/60kV TB 2 & P1- Action Plan/SPS to also address
SENS-51 MOLINO-MLNO JCT60kV 11 3:A2:32: FULTON 115/60kV TB 1 P6 N-1-1 114.04 108.94 116.24 <100 <100 119.23 109.89 124.42 115.29 sensitivity overloads
HUM-T- P1-3:A2:22: LAKEVILE 230/60kV TB 5 & P1- Add new transformer at Lakeville/
SENS-52 MLNO JCT-FULTON 60 kV 11 3:A2:21: L AKEVILE 230/60KV T8 3 P6 N-1-1 NonConv NonConv NonConv 106.47 <100 NonConv NonConv NonConv NonConv Action Plan (Drop load)
HUM-T- P1-3:A2:32:_FULTON 115/60kV TB 1 & P1- .
SENS53 MLNO JCT-LAGUNATP 60 kV 11 3:A2:33: FULTON 115/60kV TB 2 P6 N-1-1 NonConv | NonConv | NonConv | NonConv | NonConv | NonConv | NonConv | NonConv | NonConv Reconductor/SPS. Action Plan
HUM-T- P1-3:A2:32;_ FULTON 115/60kV TB 1 & P1- .
SENS-54 CLVRDLJTGYSRJCT160kV11 3:A2:33. FULTON 115/60KV TB 2 P6 N-1-1 NonConv NonConv NonConv NonConv 149.99 NonConv NonConv NonConv NonConv Reconductor/SPS. Action Plan
HUM-T- P1-3:A2:32;_FULTON 115/60kV TB 1 & P1- .
SENS-55 GYSRJCT1-FTCHMTNP 60 kV 11 3:A2:33. FULTON 115/60KV TB 2 P6 N-1-1 NonConv NonConv NonConv NonConv 149.01 NonConv NonConv NonConv NonConv Reconductor/SPS. Action Plan
HUM-T- P1-3:A2:32;_FULTON 115/60kV TB 1 & P1- .
SENS-56 FULTON-FTCHMTNP 60 kV 11 3:A2:33. FULTON 115/60KV TB 2 P6 N-1-1 NonConv <100 <100 NonConv <100 NonConv <100 <100 <100 Reconductor/SPS. Action Plan
HUM-T- P1-3:A2:32;_FULTON 115/60kV TB 1 & P1- .
SENS-57 COTATI-PETC JCT60kV 11 3:A2:33: FULTON 115/60KV TB 2 P6 N-1-1 NonConv | NonConv | NonConv [ NonConv | NonConv [ NonConv | NonConv [ NonConv | NonConv Reconductor/SPS. Action Plan
HUM-T- P1-3:A2:32;_FULTON 115/60kV TB 1 & P1- .
SENS-58 COTATI-SNMA TAP 60 kV 11 3:A2:33. FULTON 115/60KV TB 2 P6 N-1-1 NonConv NonConv NonConv NonConv NonConv NonConv NonConv NonConv NonConv Reconductor/SPS. Action Plan
Add new transformer at
HUM-T- P1-3:A2:22: LAKEVILE 230/60kV TB 5 & P1- ) .
SENS-50 MCDWLLSW-LAKEVLLE 60 kV 11 37291 LAKEVILE 230/60kV TB 3 P6 N-1-1 133.24 <100 132.52 <100 <100 132.23 132.34 131.86 131.35 Lakeville/Reconductor/SPS. Action
- Plan/Drop load
HUM-T- P1-3:A2:32:_FULTON 115/60kV TB 1 & P1- .
SENS-60 PETC JCT-PETLMAAG60kV 11 3:A2:33: FULTON 115/60kV TB 2 P6 N-1-1 NonConv [ NonConv | NonConv [ NonConv | NonConv | NonConv | NonConv | NonConv | NonConv Reconductor/SPS. Action Plan
HUM-T- P1-3:A2:32:_FULTON 115/60kV TB 1 & P1- .
SENS-61 PETLMA A-LKVLE JT60kV 11 3:A2:33: FULTON 115/60KV TB 2 P6 N-1-1 NonConv NonConv NonConv NonConv NonConv NonConv NonConv NonConv NonConv Reconductor/SPS. Action Plan
HUM-T- P1-3:A2:22; LAKEVILE 230/60kV TB 5 & P1- Add new transformer at Lakeville/
SENS-62 SNMA TAP-LAGUNATP 60 kV 11 3:A2:21: LAKEVILE 230/60KV TB 3 P6 N-1-1 NonConv | NonConv | NonConv 157.48 116.08 NonConv | NonConv | NonConv | NonConv Action Plan (Drop load)
HUM-T- P1-3:A2:32;_FULTON 115/60kV TB 1 & P1- .
SENS-63 LAKEVLLE-LKVLE JT60kV 11 3:A2:33: FULTON 115/60KV TB 2 P6 N-1-1 NonConv NonConv NonConv NonConv NonConv NonConv NonConv NonConv NonConv Reconductor/SPS. Action Plan
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2016-2017 ISO Reliability Assessment - Study Results

Study Area PG&E North Coast & North Bay

Thermal Overloads

“;’% California ISO

Loading (%) Potential Mitigation Solutions
0 ; Category 2018 2021 2026 2018 2021 2.026
ID Overloaded Facility Worst Contingency Category hy 2018 SP No | 2021 SP No [ 2026 SP No | Retirement
Description | Summer Summer Summer  [Summer Off-] Summer N/A
. BTM-PV AAEE BTM-PV of QF
Peak Peak Peak Peak Light Load .
Generations
P1-2:A6:15:_IGNACIO-SAN RAFAEL #1 115kV . .
HUM-T | GNACIO- LS GLLNS 115 kv31  |[1850] & P1-2:A6:28;_IGNACIO-SAN RAFL#2 |  P6 N-1-1 <100 <100 | 10524 <100 <100 <100 <100 | 12043 | 105.19 Monitor. Reconductor/SPS. Action
SENS-64 Plan
115kV [0]
P1-2:A6:28:_IGNACIO-SAN RAFL #2 115kV [0]
HUM-T- & P1-2:A6:14:_IGNACIO-SAN RAFAEL #3 .
SENS-65 IGNACIO-SAN RAFL 115kv 11 115KV [1860] MOAS OPENED on IGNACIO_LS P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 Action Plan. SPS
GLLNS
P1-2:A6:15: IGNACIO-SAN RAFAEL #1 115kV Upgrade Ignacio-Alto Voltage
HUM-T- [1850] & P1-2:A6:14:_IGNACIO-SAN RAFAEL . . _
SENS-66 IGNACIO-SAN RAFL 115kv 2 1 #3 115KV [1860] MOAS OPENED on P6 N-1-1 <100 <100 119.78 <100 <100 <100 <100 137.35 119.71 g;:c\i/jézc:g project with higher rated
IGNACIO_LS GLLNS
HUM-T- P1-2:A6:15: IGNACIO-SAN RAFAEL #1 115kV Monitor. Action Plan to address
LS GLLNS-SAN RAFL 115kV 31 [1850] & P1-2:A6:28:_IGNACIO-SAN RAFL #2 P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 102.12 <100 e
SENS-67 sensitivity overloads
115kV [0]
HUM-T- P1-3:A6:9;_IGNACIO 115/60kV TB 1 & P1- Monitor. Ignacio-Alto Voltage
SENS-68 SAN RAFL-Greenbrae 115kvV 11 3:A6:8:_IGNACIO 115/60KV T8 3 P6 N-1-1 <100 <100 12251 <100 <100 <100 <100 144.43 122.43 Conversion project. Action Plan
HUM.T- P1-2:A6:23:_IGNACIO-ALTO-SAUSALITO #2 lanacio-Alto Voltage Conversion
SENS-69 IG JCT-SAN_RFLJ60kV 11 60KV [7170] & P1-2:A6:24:_IGNACIO-ALTO- P6 N-1-1 128.1 118.23 <100 <100 <100 140.7 12451 <100 <100 gro'ect/SPS Actio% Plan
SAUSALITO #1 60KV [7160] prol '
P1-2:A6:24:_IGNACIO-ALTO-SAUSALITO #1 .
SHEUN'\Q_TY'O SAN_RFLJ-GREENBRE 60kV11  |60KV [7160] & P1-2:A6:23: IGNACIO-ALTO- P6 N-1-1 12718 | 11743 <100 <100 <100 13974 | 12366 <100 <100 ?g:;gvﬁ’t'a';'v i:osagosalso address
SAUSALITO #2 60kV [7170] y
HUM-T- P6: P1-3:A6:8._IGNACIO 115/60kV TB 3 & P1- Monitor. Action Plan/SPS to address
SENS-71 GREENBRE-ALTO 60 kV 11 3:A6:9: IGNACIO 115/60KV TB 1 P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 107.85 <100 long term sensitivity overload
HUM-T- P7-1:A2:14:_FULTON-SANTA ROSA #1 & .
SENS-72 BELLVUE-PENNGRVE 115kV 11 FULTON-SANTA ROSA £2 Lines & p7 N-2 (DCTL) 99.9 93.56 101.96 68.16 56.26 105.26 100.15 114.03 101.87 Reconductor. Action Plan
HUM-T- P7-1:A2:14:_ FULTON-SANTA ROSA #1 & .
SENS-73 PENNGRVE-CORONA 115kvV 11 FULTON-SANTA ROSA #2 Lines & p7 N-2 (DCTL) 104.66 98.19 106.79 71.43 59.17 110.35 105.03 119.33 106.7 Reconductor. Action Plan
HUM-T- P7-1:A2:14:_ FULTON-SANTA ROSA #1 & .
SENS-74 CORONA-LAKEVLLE 115kvV 11 FULTON-SANTA ROSA #2 Lines & p7 N-2 (DCTL) 98.99 92.81 100.72 67.72 <100 104.33 99.35 112.66 100.63 Action Plan. Reconductor
HUM-T- P7-1:A2:6;_GEYSERS #9-LAKEVILLE & Monitor line loading due to long lead
SENS-75 HPLND JT-CLVRDLJT 60 kV 1 1 EAGLE ROCK-FULTON-SILVERADO Lines & P7 N-2 (DCTL) 80.52 99.86 100.81 80.46 87.52 83.13 90.02 95.08 97.19 line.
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2016-2017 ISO Reliability Assessment - Study Results

Study Area PG&E North Coast & North Bay

Thermal Overloads

‘C’% California ISO

Loading (%) Potential Mitigation Solutions
i : Category 2018 2021 2026 2018 2021 2.026
ID Overloaded Facility Worst Contingency Category o 2018 SP No | 2021 SP No [ 2026 SP No | Retirement
Description | Summer Summer Summer  [Summer Off-]  Summer N/A
. BTM-PV AAEE BTM-PV of QF
Peak Peak Peak Peak Light Load .
Generations
HUM-T- P7-1:A2:24:_FULTON-SANTA ROSA #1 & Monitor line loading due to long lead
SENS-76 MOLINO-TRNTN_JC 60kV 11 FULTON-MOLINO-COTATI Lines & PT N-2 (BCTL) <100 <100 8594 <100 <100 <100 <100 10051 8583 line for sensitivity scenarion overloads
HUM-T- P7-1:A2:10:_FULTON-IGNACIO #1 & FULTON- Monitor line loading due to long lead
SENS-77 COTATI-PETC_JCT60kV 11 LAKEVILLE Lines & P7 N-2 (DCTL) 75.27 51.87 68.74 16.8 20.05 91.6 65.04 102.55 77.22 line for sensitivity scenarion overloads
SHEUN“Q'_% IGNACIO-LS GLLNS 115 kV 3 1 27'1:%:23:—'9”“'0 -SanRafael #1&#2Lines| o7 | \o ooty | <100 <100 105.24 <100 <100 <100 <100 12043 | 105.19 Monitor. Reconductor. Action Plan
Upgrade Ignacio-Alto Voltage
HUM-T- P7-1:A6:6._IGNACIO-ALTO-SAUSALITO #2 & . .
SENS-79 IG JCT-SAN_RFLJ 60 kv 11 IGNACIO-ALTO-SAUSALITO £1 Lines & P7 N-2 (DCTL) 128.15 118.23 <100 78.87 57.76 140.64 12451 <100 <100 Conygrgon prolegt to also address
sensitivity scenario overloads
Upgrade Ignacio-Alto Voltage
HUM-T- P7-1:A6:6._IGNACIO-ALTO-SAUSALITO #2 & . .
SENS-80 SAN_RFLJ-GREENBRE 60 kV 1 1 IGNACIO-ALTO-SAUSALITO #1 Lines & P7 N-2 (DCTL) 127.28 117.43 <100 78.34 57.35 139.68 123.66 <100 <100 Con\{grglon prole?,t to also address
sensitivity scenario overloads
. Monitor. Upgrade Ignacio-Alto Voltage
HUM-T- P7-1:A6:14:_lgnacio-San Rafael #1 & Las . .
SENS-81 IGNACIO-SAN RAFL 115kv 21 Gallinas-San Rafael #3 115KV Lines & P7 N-2 (DCTL) <100 <100 95.12 <100 <100 <100 <100 108.92 95.07 Conygrgmn prole_ct to also address
sensitivity scenario overloads
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2016-2017 ISO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay

Voltage Deviations

) Calfornia 50

Post Cont. Voltage Deviation %
2026
ID Substation Worst Contingency Category Cate_go_r y 2018 2021 2026 2_018 2021 2018SP | 2021SP | 2026 SP Retirement Potential Mitigation Solutions
Description Summer | Summer | Summer | Spring Off-| Summer No BTM-PV| No AAEE [No BTM-PV of QF N/A
Peak Peak Peak Peak Light Load Generation
s
NCNB-VD- P1-2:A2:58:_KONOCTI-EAGLE ROCK 60kV
SENS-01 |LOWR LKE 60 kV [6861] pP1-2 T-line 15.609 13.956( <5.0 10.326 5.947 16.398 15.218] <5.0 <5.0 Under review
NCNB-VD- o
SENS-02 |EGLE RCK 60 kV P1-3:A2:29: EGLE RCK 115/60kv TB 1 P1-3 Transformer 18.196 16.456 5.68 12.34 6.813 19.074 17.871 5.643 5.522 Under review
NCNB-VD-
P1-4:A2:1: BIG RIVR SVD= . . o

SENS-03 |BIG RIVR 60 kV BIG SVb=v P1-4 Shunt device | <5.0 -5.359 -5.051 -6.604 <5.0 <5.0 -5.037( <5.0 <5.0 Action Plan/ Radialize
NCNB-VD- P2-1:A2:55;_ KONOCTI-EAGLE ROCK 60kV
SENS-04 |LOWR LKE 60 kV [6861] (KONOCTI6-EGLE RCK) p2-1 Open-ended line 15.609 13.956( <5.0 10.326 5.947 16.398 15.218| <5.0 <5.0 Under review
NCNB-VD- P2-1:A6:20:_IGNACIO-ALTO 60kV [7150]
SENS-05 |NOVATO 60 kV (IGNACO A-IG JCT) p2-1 Open-ended line 14.104 13.151|N/A 8.065( <5.0 15.238 14.08[N/A N/A Under review
NCNB-VD- P2-1:A6:23:_IGNACIO-BOLINAS #2 60kV
SENS-06 |STAFFORD 60 kV [7180] (IGNACO B-STAF_JCT) P2-1 Open-ended line INonConv  [NonConv NonConv 15.843 8.131|NonConv  [NonConv |NonConv |NonConv Under review
NCNB-VD- P2-1:A6:24:_IGNACIO-BOLINAS #1 60kV
SENS-07 |WOODACRE 60 kV [7140] (IGNACO B-WOODACRE) pP2-1 Open-ended line 12.269 11.202 12.117 7.391| <5.0 13.603 11.521 13.957 12.106 Under review
NCNB-VD- o .
SENS-08 |EGLE RCK 60 KV P2-2:A2:24:_EGLE RCK 115kV Section MA P2-2 Bus <100  |<10.0 <100  [<100  |<100  |NonConv |NonConv |<100  |[<10.0 Under review
NCNB-VD- N .
SENS-09 |LOWR LKE 60 KV P2-2:A2:58_EGLE RCK 60KV Section 1D P2-2 Bus <100 |<100 <100 |<100 |<100 |<100 |<100 |<100 [<100 Under review
NCNB-VD- P2-3:A2:29: EGLE RCK - MA 115kV & EGLE
SENS-10 |EGLE RCK 60 kV RCK-FULTON-SILVERDO line pP2-3 Circuit breaker [NonConv | <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 Under review
NCNB-VD- P2-3:A2:39;_ MENDOCNO - MA 60KV & Open Gerbreville-Laytonville line
SENS-11 MENDOCINO-PHILO JCT-HOPLAND line at Wilits or Bridgeville depending

on whether Humboldt or Geysers

WILLITS 60 kV P2-3 Circuit breaker |NonConv  |NonConv  [NonConv |NonConv |[NonConv [NonConv |NonConv [NonConv 10.836 feeds load.

NCNB-VD- P2-3:A2:27;_EGLE RCK - MA 115KV & EAGLE
SENS-12 |LOWR LKE 60 kV ROCK-CORTINA line P2-3 Circuit breaker | <10.0 14.269 16.912 11.321 6.025] <10.0 <10.0 20.412 17.315 Under review
NCNB-VD- o e
SENS-13 |SNTA RSA 115 kV P2-AA2T,_FULTON 115kV - Section 2D & 1D |, Bus-tie 10.981 0453|  10576]  7.851|<100 11.138] 9937 11274 11388 Under review
NCNB-VD- P2-4:A2:10:_LAKEVLLE 115kV - Section 1D &
SENS-14 |SONOMA 115 kV 2D p2-4 Bus-tie 11.553 10.194 11.361| <10.0 <10.0 13.356 11.016 14.609 11.305 Under review
NCNB-VD- P5-5:A2:1;_Fulton 230 kV BAAH Bus #1 (failure
SENS-15 |CALISTGA 60 kV of non-redundent relay) P5-5 Relay failure 12.158 10.585| <10.0 6.231| <10.0 13.499 11.166| <10.0 <10.0 Under review
NCNB-VD- P5-5:A2:1;_Fulton 230 kV BAAH Bus #1 (failure
SENS-16 |FULTON 115 kV of non-redundent relay) P5-5 Relay failure 12.899 10.696| <10.0 9.276 6.429 13.364 11.104| <10.0 <10.0 Under review
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2016-2017 ISO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay

Voltage Deviations

) Calfornia 50

Post Cont. Voltage Deviation %

2026
ID Substation Worst Contingency Category Cate_go_r y 2018 2021 2026 2_018 2021 2018SP | 2021SP | 2026 SP Retirement Potential Mitigation Solutions
Description Summer | Summer | Summer | Spring Off-| Summer No BTM-PV| No AAEE [No BTM-PV of QF N/A
Peak Peak Peak Peak Light Load Generation
S

NCNB-VD- P7-1:A6:6:_IGNACIO-ALTO-SAUSALITO #2 &
SENS-17 IGNACIO-ALTO-SAUSALITO #1 Lines .

ALTO 60 kV P7 N-2 (DCTL) 11.093 10.264( <10.0 5.775| <10.0 12.604 11.021{ <10.0 <10.0 Under review
NCNB-VD- P7-1:A2:14; FULTON-SANTA ROSA #1 &
SENS-18 [MONROE2 115 kV FULTON-SANTA ROSA #2 Lines P7 N-2 (DCTL) 11.41 9.935 11.847 8.258 5.14 11.571 10.454 11.797 11.842 Under review
NCNB-VD- P7-1:A2:14; FULTON-SANTA ROSA #1 &
SENS-19 [SNTA RSA 115kV FULTON-SANTA ROSA #2 Lines P7 N-2 (DCTL) 10.874 9.415 11.286 7.842] <10.0 11.012 9.893 11.184 11.28 Under review
NCNB-VD- P7-1:A2:15. LAKEVILLE-SONOMA #1 &
SENS-20 [SONOMA 115 kV LAKEVILLE-SONOMA #2 Lines P7 N-2 (DCTL) 10.401 9.15 10.435( <10.0 <10.0 12.026 9.89 13.418 10.389 Under review
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2016-2017 ISO Reliability Assessment - Study Results

Study Ar PG&E North Coast & North Bay
i = W
High/Low Voltage i’ COlIfOFﬂIG |So

Voltage (PU) Potential Mitigation Solutions

2026

Category 2018 2021 2026 2018 2021 .
Description | Summer Summer Summer |Summer Off-| Summer 2018 SP No | 2021 SP No| 2026 SP No| Retirement of N/A

Peak Peak Peak Peak | Light Load BTM-PV AAEE BTM-PV QF
Generations

ID Substation Worst Contingency Category

NCNB-V+
SENS- |CALPELLA 115 kV Base Case PO Normal 1.0556 <1.05 <1.05 1.051 <1.05 1.0511 1.0537 <1.05 1.0573 Under review
01

NCNB-V+
SENS- |INDIN VL 115 kV Base Case PO Normal 1.0577 1.054 <1.05 1.0633 1.0503 1.0512 1.0529 <1.05 1.0613 Under review
02

NCNB-V+
SENS- |LUCERNE 115 kV Base Case PO Normal 1.0559 <1.05 <1.05 1.0585 <1.05 <1.05 1.0521 <1.05 1.0585 Under review
03

NCNB-V+
SENS- |MENDOCNO 115 kV Base Case PO Normal 1.0622 <1.05 <1.05 1.0562 <1.05 1.0577 1.0604 1.053 1.0638 Under review
04

NCNB-V;
SENS- [SKAGGS 115 kV Base Case PO Normal <1.05 <1.05 <1.05 <1.05 1.0502 <1.05 <1.05 <1.05 <1.05 Under review
05

NCNB-V;
SENS- [EGLE RCK 60 kV Base Case PO Normal <1.05 <1.05 <1.05 1.0515 <1.05 <1.05 <1.05 <1.05 1.0528 Under review
06

NCNB-V;
SENS- [FTCHMTNP 60 kV Base Case PO Normal <1.05 <1.05 <1.05 1.0501 <1.05 <1.05 <1.05 <1.05 <1.05 Under review
07

NCNB-V+
SENS- |FULTON 60 kv Base Case PO Normal 1.0509 1.0527 1.0532 1.0562 1.0531 1.0507 1.0507 1.0524 1.0541 Under review
08

NCNB-V;
SENS- [IGNACO B 60 kV Base Case PO Normal <1.05 <1.05 <1.05 <1.05 1.0512 <1.05 <1.05 <1.05 <1.05 Under review
09
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2016-2017 ISO Reliability Assessment - Study Results

Study Ar PG&E North Coast & North Bay
i = W
High/Low Voltage i’ COlIfOFﬂIG |So

Voltage (PU) Potential Mitigation Solutions

2026

Category 2018 2021 2026 2018 2021 .
Description | Summer Summer Summer |Summer Off-| Summer 2018 SP No | 2021 SP No| 2026 SP No| Retirement of N/A

Peak Peak Peak Peak | Light Load BTM-PV AAEE BTM-PV QF
Generations

ID Substation Worst Contingency Category

NCNB-V;
SENS- [MIRABEL 60 kV Base Case PO Normal <1.05 <1.05 <1.05 <1.05 1.0525 <1.05 <1.05 <1.05 <1.05 Under review
10

NCNB-V;
SENS- [NOVATO 60 kV Base Case PO Normal <1.05 <1.05 <1.05 <1.05 1.051 <1.05 <1.05 <1.05 <1.05 Under review
11

NCNB-V;
SENS- [SAUSALTO 60 kV Base Case PO Normal >0.95 >0.95 >0.95 >0.95 >0.95 >0.95 0.946 >0.95 >0.95 Under review
12

NCNB-V;
SENS- [WOHLER 60 kV Base Case PO Normal <1.05 <1.05 <1.05 <1.05 1.0516 <1.05 <1.05 <1.05 <1.05 Under review
13

NCNB-V;
SENS- [WOODACRE 60 kV Base Case PO Normal <1.05 <1.05 <1.05 <1.05 1.0502 <1.05 <1.05 <1.05 <1.05 Under review
14

NCNB-V+
SENS- |LOWR LKE 60 kV
15

P1-2:A2:58._KONOCTI-EAGLE ROCK 60kV

[6861] & P1-2 T-line 0.8468 0.8626 >0.90 0.9147 0.9632 0.8331 0.8483 >0.90 >0.90 Clearlake Reinforcement Project

NCNB-V;
SENS- |EGLE RCK 60 kV P1-3:A2:29:_EGLE RCK 115/60kV TB 1 & P1-3 | Transformer| 0.8677 0.8813 0.9914 0.9281 0.9704 0.8557 0.8683 0.9929 0.9976 Clearlake Reinforcement Project
16

NCNB-V{
SENS- |BIG RIVR 60 kV P1-4:A2:1:_BIG RIVR SVD=v & P1-4  |Shunt device >0.90 1.0886 1.0854 1.1009 <1.10 <1.10 1.0854 <1.10 <1.10 Action Plan
17

NCNB-V+
SENS- |LOWR LKE 60 kV
18

P2-1:A2:55:_KONOCTI-EAGLE ROCK 60kV P21 Open-ended

. . >0. . . . . >0. >0. [ '
[6861] (KONOCTIG-EGLE RCK) & line 0.8468 0.8626 0.90 0.9147 0.9632 0.8331 0.8483 0.90 0.90 Clearlake Reinforcement Project
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2016-2017 ISO Reliability Assessment - Study Results

Study Ar PG&E North Coast & North Bay

High/Low Voltage

%_E California ISO

Voltage (PU) Potential Mitigation Solutions
: ; Category 2018 2021 2026 2018 2021 . 2026
ID Substation Waorst Contingency Category s 2018 SP No| 2021 SP No | 2026 SP No | Retirement of
Description | Summer Summer Summer |Summer Off-]  Summer N/A
) BTM-PV AAEE BTM-PV QF
Peak Peak Peak Peak Light Load .
Generations
NCNE-Vy P2-1:A6:20;_IGNACIO-ALTO 60KV [7150] Open-ended
SENS- |[NOVATO 60 kv S P2-1 ben 0.8762 0.8641 [Contnotfounq 0.9572 0.8591 0.8519  [ont not founqCont not found Ignacio - Alto Voltage Conversion
19 (IGNACO A-IG JCT) & line
NCNB-V! P2-1:A6:23:_IGNACIO-BOLINAS #2 60KV Open-ended
SEZIES- TOCALOMA 60 kV [7180] (IGNKCO B-STAF_JCT) & P2-1 line 0.7021 0.7205 0.6847 0.8836 0.9722 0.5291 0.7044 0.3078 0.686 Under review
NCNE-Vy P2-1:A6:24:_IGNACIO-BOLINAS #1 60KV Open-ended
SEzliS- WOODACRE 60 kV [7140] (IGNKCO B-WOODACRE) & P2-1 line 0.8861 0.8756 0.8832 0.9586 0.8663 0.8694 0.8568 0.8838 Under review
NCNB-V! P2-2:A2:24:_EGLE RCK 115kV Section MA
SENS- [EGLE RCK 60 kV 8 = p2-2 Bus fault >0.90 >0.90 >0.90 >0.90 >0.90 0.8457 0.8592 >0.90 >0.90 Clearlake Reinforcement Project
22
NCNB-V1
SENS- |LOWR LKE 60 kV P2-2:A2:58:;_EGLE RCK 60kV Section 1D & P2-2 Bus fault >0.90 >0.90 >0.90 >0.90 >0.90 >0.90 >0.90 >0.90 >0.90 Under review
23
NCNB-V! P2-3:A2:39:_ MENDOCNO - MA 60kV & Circuit
SEZIZS- COVELO6 60 kv MENDOCIN_O-PHILO JCT-HOPLAND line & P2-3 breaker -2.807 -2.7898 0.8768 -1.8993 0.877 -2.9843 -2.7969 -1.8565 0.8767 Under review
NCNB-V! P2-3:A2:27:_EGLE RCK - MA 115KV & Circuit
SEZIES- LOWR LKE 60 kV EAGLE RO(_IK-CORTINA line & P2-3 breaker >0.90 0.8595 0.8635 0.9047 0.9624 >0.90 >0.90 0.8284 0.8616 Under review
NCNB-V! P2-4:A2:7:_FULTON 115kV - Section 2D &
SENS- [MONROE2 115 kV 1D &' = P2-4 Bus-tie 0.891 0.8979 0.8916 0.94 0.9907 0.8838 0.8899 0.8775 0.8842 Add VAR support
26
NCNB-V! P2-4:A2:10:_LAKEVLLE 115kV - Section 1D
SENS- |SONOMA 115 kV 8 2D.& = P2-4 Bus-tie 0.9054 0.9113 0.9044 <1.10 >0.90 0.8819 0.9007 0.8654 0.9055 Under review
27
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2016-2017 ISO Reliability Assessment - Study Results

Study Ar PG&E North Coast & North Bay

High/Low Voltage

%_E California ISO

Voltage (PU) Potential Mitigation Solutions
; ; Category 2018 2021 2026 2018 2021 . 2026
ID Substation Waorst Contingency Category s 2018 SP No| 2021 SP No | 2026 SP No | Retirement of
Description | Summer Summer Summer |Summer Off-]  Summer N/A
) BTM-PV AAEE BTM-PV QF
Peak Peak Peak Peak Light Load .
Generations
NCNB-V- P1-1:A2:9: GEYSER11 14kV Gen Unit 1 &
SENS- |KONOCTI6 60 kV P1-2:A2:58._ KONOCTI-EAGLE ROCK 60kV P3 L-1/G-1 0.8629 0.8767 >0.90 0.9246 >0.90 0.8497 0.8633 >0.90 >0.90 Clearlake Reinforcement Project
28 [6861]
NCNB-V! P1-1:A2:9: GEYSER11 14kV Gen Unit 1 &
SE;:S- LOWR LKE 60 kv PL.3: A2:29_:_E GLE RCK 115/60kV TB 1 P3 L-1/G-1 0.8444 0.8603 >0.90 0.9127 >0.90 0.8282 0.8455 >0.90 >0.90 Clearlake Reinforcement Project
NCNB-V; P5-5:A2:1:_Fulton 230 kV BAAH Bus #1
SENS- [CALISTGA 60 kV L= P6 N-1-1 0.8577 0.882 >0.90 0.9478 >0.90 0.838 0.8695 >0.90 >0.90 Under review
30 (failure of non-redundent relay) &
NCNB-V; P5-5:A2:1:_Fulton 230 kV BAAH Bus #1
SENS- |FULTON 115 kV L= P6 N-1-1 0.8885 0.9016 >0.90 0.9388 0.9835 0.8789 0.8957 >0.90 >0.90 Under review
31 (failure of non-redundent relay) &
NCNB-V- P1-2:A6:23;_IGNACIO-ALTO-SAUSALITO
SENS- |ALTO 60 kV #2 60kV [7170] & P1-2:A6:24:_IGNACIO- P6 N-1-1 0.8689 0.857 >0.90 >0.90 >0.90 0.845 0.8448 >0.90 >0.90 Under review
32 ALTO-SAUSALITO #1 60kV [7160]
NCNB-V; P1-3:A2:33:_FULTON 115/60kV TB 2 & P1-
SE3I:S- ANNAPOLS 60 kV 3 A2:32:_FU_LTON 115/60kV TB 1 P6 N-1-1 NonConv | NonConv | NonConv | NonConv 0.6302 NonConv | NonConv | NonConv NonConv Corrective Action Plan/Under review
NCNB-V- P1-2:A2:27;_FULTON-SANTA ROSA #1
SENS- |BELLVUE 115 kV 115KV [1620] & P1-2:A2:28: FULTON- P6 N-1-1 0.9151 0.9206 0.9085 0.9554 >0.90 0.9085 0.9143 0.8969 0.9093 Monitor
34 SANTA ROSA #2 115kV [1630]
NCNB-V- P1-2:A2:49;_FORT BRAGG-ELK 60kV
SENS- [BIG RIVR 60 kV [2060] MOAS OPENED on FRT BRGG_BIG P6 N-1-1 1.2669 1.2812 1.2809 1.2867 <1.10 1.2618 1.2667 1.2769 1.2743 Under review
35 RIVR & P1-4:A2:1: BIG RIVR SVD=v
NCNB-V; P1-3:A6:8:_IGNACIO 115/60kV TB 3 & P1-
SE3I:S- BOLINAS 60 kV 3G9 | GNACIO 115/60kV TB 1 P6 N-1-1 >0.90 >0.90 0.8924 >0.90 >0.90 >0.90 >0.90 0.8443 0.8931 Monitor
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2016-2017 ISO Reliability Assessment - Study Results

Study Ar PG&E North Coast & North Bay

High/Low Volt 5 3 :
igh/Low Voltage & Cadlifornia ISO
Voltage (PU) Potential Mitigation Solutions
- : Category 2018 2021 2026 2018 2021 . 2026
ID Substation Waorst Contingency Category s 2018 SP No| 2021 SP No | 2026 SP No | Retirement of
Description | Summer Summer Summer |Summer Off-| Summer N/A
) BTM-PV AAEE BTM-PV QF
Peak Peak Peak Peak Light Load .
Generations
P1-2:A2:18. CLOVRDLE-MPE TAP-
GEYERS56 115kV [1650] MOAS OPENED
NCNB-V on MPE TAP_MPE & P1-
Sil\?ls- CALPELLA 115 kV 9A1 4:_MEND OCINO-UKIAH 115KV [2420] P6 N-1-1 0.7756 0.818 0.8079 0.8574 0.9207 0.7633 0.7861 0.7764 0.8071 Under review
MOAS OPENED on
MENDOCNO_CALPELLA
NCNB-V; P1-2:A2:54;_ CLEAR LAKE-HOPLAND 60kV
SENS- |CLER LKE 60 kV [6390] & P1-2:A2:58:_KONOCTI-EAGLE P6 N-1-1 0.2779 0.3203 >0.90 0.7291 0.8872 0.2688 0.2832 >0.90 >0.90 Clearlake Reinforcement Project
38 ROCK 60kV [6861]
NCNE-Vy P1-3:A2:21;_LAKEVILE 230/60kV TB 3 & P1-
SE?ES- DUNBAR 60 kV 3A222: L AKEVILE 230/60kV TB 5 P6 N-1-1 0.1966 >0.90 0.1926 0.8284 >0.90 0.1803 0.2048 0.1633 0.1901 Under review
NCNB-V; P1-2:A2:54;_ CLEAR LAKE-HOPLAND 60kV
SENS- |EGLE RCK 60 kV [6390] & P1-3:A2:29:_EGLE RCK 115/60kV P6 N-1-1 NonConv | NonConv 0.965 0.6864 0.8706 NonConv | NonConv 0.9619 0.9651 Clearlake Reinforcement Project
40 TB1
NCNB-V; P1-2:A2:50;_FORT BRAGG-ELK 60kV
SENS- |FRT BRGG 60 kV [2060] MOAS OPENED on BIG RIVR_ELK & P6 N-1-1 1.1224 1.1359 1.1296 1.1475 <1.10 1.1177 1.1256 1.117 1.1229 Under review
41 P1-4:A2:1; BIG RIVR SVD=v
NCNB-V; P1-2:A2:43;_ MENDOCINO-PHILO JCT-
SENS- |GARCIA 60 kV HOPLAND 60KV [7520] & P1-4:A2:1; BIG P6 N-1-1 1.1164 1.139 1.131 1.1738 <1.10 1.1071 1.1224 1.1107 1.1296 Under review
42 RIVR SVD=v
NCNB-V; P1-2:A2:44; MENDOCINO-HARTLEY 60kV Clearlake Reinforcement Proiect/Under
SENS- |GRANITE 60 kV [7510] & P1-3:A2:29: EGLE RCK 115/60kV P6 N-1-1 0.8657 0.8849 >0.90 0.9444 >0.90 0.842 0.8683 >0.90 >0.90 eview )
43 TB1
NCNB-V; P1-2:A2:12; EAGLE ROCK-CORTINA
SENS- |HOMEPROC 115 kV 115kV [1470] & P1-2:A2:23;_ EAGLE ROCK- P6 N-1-1 >0.90 >0.90 0.8908 >0.90 >0.90 >0.90 >0.90 0.8842 0.8968 Monitor
44 CORTINA 115kV [1470] (2)
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2016-2017 ISO Reliability Assessment - Study Results

Study Ar PG&E North Coast & North Bay

High/Low Voltage

%_E California ISO

Voltage (PU) Potential Mitigation Solutions
. : Category 2018 2021 2026 2018 2021 . 2026
ID Substation Waorst Contingency Category s 2018 SP No| 2021 SP No | 2026 SP No | Retirement of
Description | - Summer Summer Summer |Summer Off-| Summer N/A
) BTM-PV AAEE BTM-PV QF
Peak Peak Peak Peak Light Load .
Generations
NCNB-V! P1-3:A6:9:_IGNACIO 115/60kV TB 1 & P1-
SE4I:S- IGNACO A 60 kV 3:A6:8:_IGT\IACIO 115/60kV TB 3 P6 N-1-1 >0.90 >0.90 0.909 >0.90 >0.90 >0.90 >0.90 0.8638 0.9097 Monitor
NCNB-V1 P1-2:A2:58:_ KONOCTI-EAGLE ROCK 60kV
SENS- [LOWR LKE 60 kV [6861] & P1-3:A2:26:_HPLND JT 115/60kV P6 N-1-1 0.7913 0.8244 >0.90 0.8795 >0.90 0.7745 0.7965 >0.90 >0.90 Clearlake Reinforcement Project
46 TB 2
NCNB-V1 P1-2:A2:58:_ KONOCTI-EAGLE ROCK 60kV
SENS- [LOWR LKE 60 kV [6861] & P1-3:A2:46:_MIDDLTWN 115/60kV P6 N-1-1 >0.90 >0.90 0.8601 >0.90 >0.90 >0.90 >0.90 0.8425 0.8684 Monitor
47 TB 1
NCNB-V! P1-3:A2:22:_LAKEVILE 230/60kV TB 5 & P1-
SEAES- MCDWLLSW 60 kV 3A221: L A_KEVILE 930/60kV TB 3 P6 N-1-1 NonConv NonConv NonConv 0.8364 >0.90 NonConv NonConv NonConv NonConv Under review
NCNB-V! P1-3:A2:17:_FULTON 230/115kV TB 4 & P1-
SE4I:S- MONTCLLO 115 kv 3:A2:18:_FU_LTON 930/115kV TB 9 P6 N-1-1 0.9026 0.9168 >0.90 0.9552 >0.90 0.8911 0.9072 >0.90 >0.90 Under review
NCNB-V1 P1-4:A2:1: BIG RIVR SVD=v & P1-
SENS- [PNT ARNA 60 kV 2:A2:49: FORT BRAGG-ELK 60kV [2060] P6 N-1-1 1.1951 1.2038 1.2042 1.2142 <1.10 1.1884 1.1937 1.2032 1.2025 Under review
50 MOAS OPENED on FRT BRGG_BIG RIVR
NCNB-V; P1-3:A2:18; FULTON 230/115kV TB 9 & P1-
SEslis- SILVERDO 115 kV 3:A2:17:_FU_LTON 930/115kV TB 4 P6 N-1-1 0.9002 0.9149 >0.90 0.9528 >0.90 0.8893 0.9053 >0.90 >0.90 Under review
NCNB-V1 P1-2:A2:27:_ FULTON-SANTA ROSA #1
SENS- [SNTA RSA 115 kV 115kV [1620] & P1-2:A2:28:_FULTON- P6 N-1-1 0.895 0.9016 0.8881 0.9422 >0.90 0.8876 0.8939 0.8743 0.8889 Add VAR support
52 SANTA ROSA #2 115kV [1630]
NCNB-V1 P1-2:A2:35:;_ LAKEVILLE-SONOMA #1
SENS- [SONOMA 115 kV 115kV [2063] & P1-2:A2:36:_LAKEVILLE- P6 N-1-1 0.9169 0.9218 0.9136 >0.90 >0.90 0.8945 0.912 0.8774 0.9147 Action Plan/ Radialize
53 SONOMA #2 115kV [2070]
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2016-2017 ISO Reliability Assessment - Study Results

Study Ar PG&E North Coast & North Bay

High/Low Voltage

Q}} California ISO

Voltage (PU) Potential Mitigation Solutions
, , Category 2018 2021 2026 2018 2021 .2026
ID Substation Waorst Contingency Category s 2018 SP No| 2021 SP No | 2026 SP No | Retirement of
Description |  Summer Summer Summer |Summer Off-| Summer N/A
) BTM-PV AAEE BTM-PV QF
Peak Peak Peak Peak Light Load .
Generations
NCNB-V/ P7-1:A6:6; IGNACIO-ALTO-SAUSALITO #2
SESIZS- ALTO 60 kV 2 IGNACIO-ALTO-SAUSALITO #1 Lines & P7 N-2 (DCTL) | 0.8687 0.857 >0.90 0.9565 >0.90 0.8453 0.8448 >0.90 >0.90 Ignacio - Alto Voltage Conversion
NCNB-Vy P7-1:A2:14: FULTON-SANTA ROSA #1 &
SEslgs- MONROE2 115 kV FULTON-SANTA ROSA 2 Lines & P7 N-2 (DCTL) [ 0.8921 0.8983 0.8845 0.94 0.9906 0.885 0.8903 0.8784 0.8853 Add VAR support
NCNB-Vy P7-1:A6:2: LAKEVILLE-IGNACIO #1 &
SESI:S- SAUSALTO 60 kV GNACIO-SOBRANTE Lines & P7 N-2 (DCTL) >0.90 >0.90 >0.90 >0.90 >0.90 >0.90 0.8947 0.9656 Monitor
NCNE-Vy P7-1:A2:15;_LAKEVILLE-SONOMA #1 &
SESgS- SONOMA 115 kV LAKEVILLE-SONOMA 2 Lines & P7 N-2 (DCTL) [ 0.9169 0.9218 0.9136 >0.90 >0.90 0.8952 0.912 0.8773 0.9147 Action Plan/ Radialize
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2016-2017 ISO Reliability Assessment - Study Results

Study Area:

Transient Stability

PG&E North Coast & North Bay

&> California ISO

Contingency

Category

Category
Description

Transient Stability Performance

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Potential Mitigation Solutions

X-TS-1

X-TS-2

X-TS-3

X-TS-4

X-TS-5

X-TS-6

X-TS-7

X-TS-8

X-TS-9

X-TS-10

X-TS-11

X-TS-12

X-TS-13

X-TS-14

X-TS-15

X-TS-16

X-TS-17

X-TS-18

X-TS-19

X-TS-20

X-TS-21

X-TS-22

X-TS-23

X-TS-24

X-TS-25

X-TS-26

X-TS-27

X-TS-28

X-TS-29

X-TS-30

X-TS-31
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2016-2017 1SO Reliability Assessment - Study Results
Study Area: PG&E North Coast & North Bay

Single Contingency Load Drop

&> California ISO

ID Worst Contingency Category

Category
Description

Amount of Load Drop (MW)

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Potential Mitigation Solutions

X-SLD-1

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

California ISO/MID/RT
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2016-2017 1SO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay

Single Source Substation with more than 100 MW Load

& California ISO

ID

Substation

Load Served (MW)

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Potential Mitigation Solutions

X-S§-1

No single source substation with more than 100 MW Load
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2016-2017 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley

%\?}_r California ISO

Thermal Overloads
Loading (%) Potential Mitigation Solutions
. . Category 2021 SP 2026
ID Overloaded Facility Worst Contingency Category Description 2018 Summer|2021 Summer|2026 Summer| 2018 Spring |2021 Summer| 2018 SP No | 2021 SP No Heavy 2018 SP No |Retirement of
Peak Peak Peak Off-Peak Light Load BTM-PV AAEE Renewable & BTM-PV QF
Min Gas Gen Generations
Short Term: Limit Load at Anita
31722 GLENN 60.0 31733 Substation,
1 Normal PO Normal 110 111 118 <100 <100 116 113 111 124 117 . .
CAPYSWCH 60.0 3 Long Term: Anita Substation
Project
Load Cap at Anita Substation;
31733 CAPYSWCH 60.0 31731 Transfer load t b
2 Normal PO Normal 110 111 118 <100 <100 116 113 111 124 117 | ransterioadtonearby
CAPAYICT 60.03 distribution substation
Load Cap at Anita Substation;
31735 CHICO JT 60.0 31738 ANITA T
3 Normal PO Normal 119 123 130 <100 <100 124 126 123 136 130 | ransferloadtonearby
60.0 3 distribution substation
31464 COTWDPGE 115 30104 i
4 P1-3:A3:6:_COTWD_F2 230/115kV TB 4 P1 single <100 <100 <100 <100 101 <100 <100 <100 <100 <100 |Mitigation under review
COTWD_E22301 Contingency
31602 COLEMAN 60.0 31606 P1-2:A3:73:_COTTONWD-RED BLFF 60kV i Short Term: SPS,
5 - P1 single 148 154 <100 <100 <100 160 158 154 <100 <100 ,
CLMN JCT 60.01 [6440] Contingency Long Term: ReconductorProject
31604 COTTONWD 60.0 31607  |P1-2:A3:72:_COLEMAN-RED BLUFF 60kV i
6 - P1 single <100 <100 <100 <100 <100 102 102 <100 <100 <100 |Sensitivity under review
RED B JT 60.0 1 [0] Contingency
31606 CLMN JCT 60.0 31608 RED  |P1-2:A3:73:_COTTONWD-RED BLFF 60kV i Short Term: SPS,
7 - P1 single 105 110 <100 <100 <100 113 113 110 <100 <100 [T erm ,
BLFF 60.0 1 [6440] Contingency Long Term: ReconductorProject
31607 RED B JT 60.0 31608 RED  |P1-2:A3:72:_COLEMAN-RED BLUFF 60kV i
8 - P1 single <100 <100 <100 <100 <100 102 102 <100 <100 <100 |Sensitivity under review
BLFF 60.0 1 [0] Contingency
30108 BRNY_FST 230 30185 PIT 1 |P2-4:A3:4:_ROUND MT 230kV - Section 1E i
9 - - ection P2 single <100 <100 <100 101 <100 <100 <100 <100 <100 <100 |Generation re-dispatch
2301 & 1D Contingency
31459 OREGNTRL 115 31469 P2-4:A3:18: COTWD_F2 Section 2F & i
10 —-0TWB_Fe section P2 single <100 <100 <100 <100 126 <100 <100 <100 <100 <100 |Generation re-dispatch
SPI_AND 115 1 COTWD_E2 Section 2E 230kV Contingency
31464 COTWDPGE 115 30104 i
11 P2-2:A3:35:_COTWDPGE 115kV Section 2F P2 single <100 <100 <100 <100 101 <100 <100 <100 <100 <100 |Generation re-dispatch
COTWD_E2 2301 Contingency
31464 COTWDPGE 115 31466 P2-4:A3:18: COTWD_F2 Section 2F & i
12 —-0TWB_Fe section P2 single <100 <100 <100 <100 111 <100 <100 <100 <100 <100 |Generation re-dispatch
JESSUPJ1 115 1 COTWD_E2 Section 2E 230kV Contingency
31466 JESSUPJ1 115 31469 P2-4:A3:18:_COTWD_F2 Section 2F & ingl
13 - - P2 S',ng € <100 <100 <100 <100 104 <100 <100 <100 <100 <100 Generation re-dispatch
SPI_AND 115 1 COTWD_E2 Section 2E 230kV Contingency
31468 CASCADE 115 31459 P2-4:A3:18: COTWD_F2 Section 2F & i
14 - = ! P2 single <100 <100 <100 <100 121 <100 <100 <100 <100 <100 |Generation re-dispatch
OREGNTRL 115 1 COTWD_E2 Section 2E 230kV Contingency
Long Term: Cascade - Benton 60
31480 WYANDTTE 115 31516 P2-3:A3:44: PALERMO - 1D 115kV & Single kV Line Project and New
15 - P2 ' 159 119 160 <100 <100 160 163 160 NConv NConv
WYANDJT2 1151 PALERMO-WYANDOTTE line Contingency Bridgeville - Gaberville 115 kV
Line Project
California ISO/MID/RT August 15, 2016
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2016-2017 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley

%\?}_r California ISO

Thermal Overloads
Loading (%) Potential Mitigation Solutions
B _ Categor 2021 SP 2026
ID Overloaded Facility Worst Contingency Category DescrigptiZn 2018 Summer|2021 Summer|2026 Summer| 2018 Spring |2021 Summer| 2018 SP No | 2021 SP No Heavy 2018 SP No |Retirement of
Peak Peak Peak Off-Peak Light Load BTM-PV AAEE Renewable & BTM-PV QF
Min Gas Gen Generations
31497 NDAME J 115 31498 P2-3:A3:50:_BUTTE - MD 115kV & BUTTE- i Short Term: SPS,
16 - , P2 single 112 106 <100 <100 <100 118 111 106 <100 <100 ort ferm ,
SYCAMORE 115 1 CHICO B-TBLE MTN line Contingency Long Term: ReconductorProject
31500 BUTTE 115 31504 TBLE MTN|P2-4:A3:26: TBLE MTN 115kV - Section 2E i
17 - ection P2 single <100 <100 <100 <100 <100 <100 <100 <100 107 <100 [Sensitivity under review
1152 & 1E Contingency
31501 CHICOTP1 115 31504 TBLE |P2-4:A3:25:_TBLE MTN 115kV - Section 2E ingl
18 - ection P2 S',ng € <100 <100 <100 <100 <100 <100 <100 <100 109 <100 Sensitivity under review
MTN 115 1 & 2D Contingency
Short Term: NVLY Action Plan,
31556 TRINITY 60.0 31564 P2-4:A3:8:_COTWDPGE 115kV - Section 2D Single Long Term: Cascade - Benton 60
19 - P2 ) <100 147 133 138 183 <100 148 151 135 136 s _
FRNCHGLH 60.0 1 & 1D Contingency kV Line Project
Short Term: NVLY Action Plan,
31564 FRNCHGLH 60.0 31566 P2-4:A3:8:_COTWDPGE 115kV - Section 2D i Long Term: Cascade - Benton 60
20 - ection P2 single <100 144 129 137 181 <100 145 148 131 133 |-ongterm:tascade-Benton
KESWICK 60.0 1 & 1D Contingency kV Line Project
Short Term: NVLY Action Plan,
31566 KESWICK 60.0 31582 P2-4:A3:8:_COTWDPGE 115kV - Section 2D Single Long Term: Cascade - Benton 60
21 - P2 ' <100 160 143 155 206 <100 160 165 145 147 _ _
STLLWATR 60.0 1 & 1D Contingency KV Line Project
31570 BENTON 60.0 31572 P2-4:A3:18:_COTWD_F2 Section 2F & ingl
22 —-OTIWB_Fe section P2 single <100 <100 <100 <100 126 <100 <100 <100 <100 <100 |Generation re-dispatch
GIRVAN 60.0 1 COTWD_E2 Section 2E 230kV Contingency
31572 GIRVAN 60.0 31574 P2-4:A3:18: COTWD_F2 Section 2F & i
23 —-0TWB_Fe section P2 single <100 <100 <100 <100 125 <100 <100 <100 <100 <100  |Generation re-dispatch
ANDERSON 60.0 1 COTWD_E2 Section 2E 230kV Contingency
31574 ANDERSON 60.0 31604 P2-4:A3:18:_COTWD_F2 Section 2F & ingl
24 - = P2 single <100 <100 <100 <100 111 <100 <100 <100 <100 100  |Generation re-dispatch
COTTONWD 60.0 1 COTWD_E2 Section 2E 230kV Contingency
- 31576 WNTU PMS 60.0 31570 P2-4:A3:18: COTWD_F2 Section 2F & 0 Single <100 111 <100 169 557 <100 108 <100 <100 <100 |ShortTerm:sps,
BENTON 60.0 1 COTWD_E2 Section 2E 230kV Contingency Long Term: ReconductorProject
31576 WNTU PMS 60.0 31578 P2-4:A3:18:_COTWD_F2 Section 2F & i
26 —-OTIWB_Fe section P2 single <100 <100 <100 <100 122 <100 <100 <100 <100 <100 |Generation re-dispatch
LOMS JCT 60.0 1 COTWD_E2 Section 2E 230kV Contingency
31580 CASCADE 60.0 31581 P2-4:A3:18: COTWD_F2 Section 2F & i
27 —-0TWB_Fe section P2 single <100 <100 <100 232 358 <100 <100 <100 <100 <100  |Generation re-dispatch
OREGNTRL 60.0 1 COTWD_E2 Section 2E 230kV Contingency
Short Term: NVLY Action Plan,
31580 CASCADE 60.0 31582 P2-4:A3:8:_COTWDPGE 115kV - Section 2D i Long Term: Cascade - Benton 60
28 - ection P2 single <100 127 112 129 173 <100 127 131 112 115 [-ongferm: Lascade-benton
STLLWATR 60.0 1 & 1D Contingency kV Line Project
31581 OREGNTRL 60.0 31578 P2-4:A3:18: COTWD_F2 Section 2F & i
29 —-0TWB_Fe section P2 single <100 <100 <100 228 354 <100 <100 <100 <100 <100  |Generation re-dispatch
LOMS JCT 60.0 1 COTWD_E2 Section 2E 230kV Contingency
California ISO/MID/RT August 15, 2016
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2016-2017 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley

%\?}_r California ISO

Thermal Overloads
Loading (%) Potential Mitigation Solutions
B _ Category 2021 SP 2026
ID Overloaded Facility Worst Contingency Category Description 2018 Summer|2021 Summer|2026 Summer| 2018 Spring |2021 Summer| 2018 SP No | 2021 SP No Heavy 2018 SP No |Retirement of
Peak Peak Peak Off-Peak Light Load BTM-PV AAEE Renewable & BTM-PV QF
Min Gas Gen Generations
Short Term: Interim NVLY Area
31604 COTTONWD 60.0 31607 i S Action Plan,
30 P2-2:A3:61: COLEMAN 60KV Section 1D P2 single 144 150 <100 <100 <100 156 153 150 <100 <100 |PUMMmerActionian
REDBIJT60.01 Contingency Long Term: Cottonwood - Red
Bluff No. 2 60 kV Line Project
Short Term: Interim NVLY Area
31607 RED B JT 60.0 31608 RED i S Action PI
31 P2-2:A3:61:_COLEMAN 60KV Section 1D P2 single 144 150 <100 <100 <100 156 153 150 <100 <100 |PUMMerActionFian,
BLFF 60.0 1 - Contingency Long Term: Cottonwood - Red
Bluff No. 2 60 kV Line Project
31482 PALERMO 115 31516 P2-1:A3:14:_CARIBOU-TABLE MTN 230kV i
32 - P2-1 S'.ngle NConv NConv NConv NConv 143 NConv NConv NConv NConv NConv [Mitigation under review
WYANDJT2 115 2 [4440] (BELDENTP-TBL MT D) Contingency
31486 CARIBOU 115 31488 GRIZ [P2-1:A3:14: CARIBOU-TABLE MTN 230kV i
33 - P2-1 S'_ngle NConv NConv NConv NConv 112 NConv NConv NConv NConv NConv [Mitigation under review
JCT1151 [4440] (BELDENTP-TBL MT D) Contingency
31488 GRIZJCT 115 31512 BIG P2-1:A3:14:_CARIBOU-TABLE MTN 230kV i
34 - P2-1 S'.ngle NConv NConv NConv NConv 134 NConv NConv NConv NConv NConv [Mitigation under review
BEND 1151 [4440] (BELDENTP-TBL MT D) Contingency
31516 WYANDIJT2 115 31512 BIG |P2-1:A3:14: CARIBOU-TABLE MTN 230kV i
35 - P2-1 S'_ngle NConv NConv NConv NConv 143 NConv NConv NConv NConv NConv [Mitigation under review
BEND 1152 [4440] (BELDENTP-TBL MT D) Contingency
31604 COTTONWD 60.0 31607 P2-1:A3:91: COLEMAN-RED BLUFF 60kV ingl
36 - P2-1 single 144 149 <100 <100 <100 155 153 150 <100 <100 |Mitigation under review
REDBJT60.01 [6440] (COLEMAN-CLMN JCT) Contingency
31607 RED B JT 60.0 31608 RED P2-1:A3:91: COLEMAN-RED BLUFF 60kV i
37 - P2-1 single 144 149 <100 <100 <100 155 153 150 <100 <100 |Mmitigation under review
BLFF 60.0 1 [6440] (COLEMAN-CLMN JCT) Contingency
P1-1:A3:76:_COLUSGT1 18kV & COLUSGT2
30108 BRNY_FST 23030185 PIT1 [18kV & COLUSST1 18kV Gen Units & P1- i
38 - ennits P3 Mgmple <100 <100 <100 100 <100 <100 <100 <100 <100 <100 |Generation re-dispatch
2301 2:A3:15:_CARBERRY SW STA-ROUND MTN Contingency
230kV [5410]
30110 GLENN 23031722 GLENN P1-1:A3:56: BLCKBUTT 9kV Gen Unit 1 & i
39 - en~ni P3 Multiple <100 <100 <100 <100 <100 <100 <100 <100 100 <100 |Mitigation under review
60.02 P1-3:A3:81: GLENN 230/60kV TB 1 Contingency
31464 COTWDPGE 115 30104 P1-1:A3:10:_PIT 4 14kV Gen Unit 1 & P1- i
40 - en ~ni P3 Multiple <100 <100 <100 100 <100 <100 <100 <100 <100 <100 |Generation re-dispatch
COTWD_E2 2301 3:A3:6:_COTWD_F2 230/115kV TB 4 Contingency
41 31482 PALERMO 115 31516 P1-1:A3:37: CRBU 112kV Gen Unit 1 & P1- P3 Multiple NConv <100 <100 <100 <100 NConv <100 NConv <100 <100 Mitigation under review
WYANDJT2 1152 3:A3:22: CARIBOU 230/230kv TB 11 Contingency &
31482 PALERMO 115 31516 P1-1:A3:39:_CRESTA 12kV Gen Unit 2 & P1- i
42 ~ en i P3 Multiple <100 <100 NConv <100 <100 <100 <100 <100 NConv | NConv |Mitigation under review
WYANDJT2 1152 3:A3:22: CARIBOU 230/230kv TB 11 Contingency
43 31486 CARIBOU 115 31488 GRIZ |P1-1:A3:39: CRESTA 12kV Gen Unit 2 & P1- P3 Multiple <100 <100 NConv <100 <100 <100 <100 <100 <100 NConv [Mitigation under review
JCT 1151 3:A3:22: CARIBOU 230/230kv TB 11 Contingency &
31488 GRIZ JCT 115 31492 P1-1:A3:37:_CRBU 1 12kV Gen Unit 1 & P1- i
44 - P3 Multiple <100 <100 <100 <100 <100 <100 <100 NConv <100 <100 |Mitigation under review
GRIZZLY1 1151 3:A3:22: CARIBOU 230/230kv TB 11 Contingency
California ISO/MID/RT August 15, 2016
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2016-2017 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley

%\?}_r California ISO

Thermal Overloads
Loading (%) Potential Mitigation Solutions
. . Category 2021 SP 2026
ID Overloaded Facility Worst Contingency Category Description 2018 Summer|2021 Summer|2026 Summer| 2018 Spring |2021 Summer| 2018 SP No | 2021 SP No Heavy 2018 SP No |Retirement of
Peak Peak Peak Off-Peak Light Load BTM-PV AAEE Renewable & BTM-PV QF
Min Gas Gen Generations
31488 GRIZJCT 11531512 BIG  |P1-1:A3:39:_CRESTA 12kV Gen Unit 2 & P1- i
45 ~ en i P3 Multiple <100 <100 NConv <100 <100 <100 <100 <100 NConv | NConv |Mitigation under review
BEND 115 1 3:A3:22:_CARIBOU 230/230kV TB 11 Contingency
4 [P1S16WYANDIT2 11531512 BIG |P1-1:A3:37: CRBU 112kV Gen Unit 1&PL-| . wuttple |\ <100 100 <100 100 NCony 100 NCony <100 <100 |Mitieation under review
BEND 115 2 3:A3:22;_CARIBOU 230/230kV TB 11 Contingency 8
31516 WYANDJT2 115 31512 BIG |P1-1:A3:39:_CRESTA 12kV Gen Unit 2 & P1- i
47 ~ en i P3 Multiple <100 <100 NConv <100 <100 <100 <100 <100 NConv | NConv |Mitigation under review
BEND 1152 3:A3:22:_CARIBOU 230/230kV TB 11 Contingency
31602 COLEMAN 60.0 31606 P1-1:A3:1:_SPIAND2 13kV Gen Unit 1 & P1- Multiple o .
48 2:A3:73:_COTTONWND-RED BLFF 60kV P3 ) 148 154 <100 <100 <100 160 158 154 <100 <100 Mitigation under review
CLMN JCT 60.0 1 c120] Contingency
31604 COTTONWD 60.0 31607  |P1-1:A3:1:_SPIAND2 13kV Gen Unit 1 & P1- i
49 - en—ni P3 Multiple <100 <100 <100 <100 <100 102 102 <100 <100 <100  |Mitigation under review
RED BJT 60.0 1 2:A3:72:_COLEMAN-RED BLUFF 60KV [0] Contingency
31606 CLMN JCT 60.0 31608 RED | - -+A3:1:_SPIAND2 13kV Gen Unit 1 & P1- Multiple o .
50 2:A3:73:_COTTONWD-RED BLFF 60kV P3 ) 105 110 <100 <100 <100 113 113 110 <100 <100 Mitigation under review
BLFF 60.0 1 (6440] Contingency
31607 RED B JT 60.0 31608 RED  |P1-1:A3:1:_SPIAND2 13kV Gen Unit 1 & P1- i
51 - en—ni P3 Multiple <100 <100 <100 <100 <100 102 102 <100 <100 <100  |Mitigation under review
BLFF 60.0 1 2:A3:72:_COLEMAN-RED BLUFF 60KV [0] Contingency
11611 RASN INT 60.0 31603 P1-1:A3:76:_COLUSGT1 18kV & COLUSGT2 -
52 ' 18KV & COLUSST1 18kV Gen Units & P1- P3 Multiple <100 <100 101 <100 <100 <100 <100 <100 101 101  |Mitigation under review
CANALTP 60.02 2:A3:100:_COTWD_F-NewBus #1 230KV [0] contingency
:A3:100:_ _F-NewBus
P1-2:A3:3:_ROUND MTN-COTTONWOOD
30105 COTWD_E 230 30245 - Ao Multiple Mitigation under review potential
53 | oUNDNT 230 3 1;3 02/32(;2\:( \[/5;3;(1] &P1-3:A3:1: ROUNDMT | P6 | PP | 100 100 100 100 <100 100 100 100 100 <100 |
P1-2:A3:31:_TBL MT E-THERMLTO 230kV
30108 BRNY_FST 230 30185 - Multiple Mitigation under review potential
54 [0] & P1-2:A3:15; CARBERRY SW STA- P6 . <100 <100 <100 100 <100 <100 <100 <100 <100 <100
PIT1 2301 ROUND MTN 230KV [5410] contingency SPS
P1-2:A3:62: COTTONWOOD-BENTON #1
30108 BRNY_FST 230 30185 - Multiple Mitigation under review potential
55 60KV [6640] & P1-2:A3:15; CARBERRYSW |  P6 . <100 <100 <100 <100 100 <100 <100 <100 <100 <100
PIT1 2301 STA-ROUND MTN 230KV [5410] Contingency SPS
30110 GLENN 230 31722  |P1-4:A3:1._CORNING  SVD=v & P1- : Mitigation under review potential
57 lolenn 600 2 A3.81. GLENN 230/60KV o1 P6 | comtimmey | <100 <100 <100 <100 <100 <100 <100 <100 100 <100 | BTN IR TEVISHOTENTES
P1-2:A3:29: TBL MT D-TBL MT E 230kV [0] o . .
30300 TBLMTD 230 30325 - i Mitigation und tential
58 & P1-2:A3:28: TABLE MTN-RIO 05O 230kvV|  P6 Multiple <100 <100 104 105 111 <100 <100 <100 <100 104 'tigation under review potentia
PALERMO 230 1 [5700] Contingency SPS
California ISO/MID/RT August 15, 2016
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2016-2017 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley

%\?}_r California ISO

Thermal Overloads
Loading (%) Potential Mitigation Solutions
3 _ Category 2021 SP 2026
ID Overloaded Facility Worst Contingency Category Description 2018 Summer|2021 Summer|2026 Summer| 2018 Spring |2021 Summer| 2018 SP No | 2021 SP No Heavy 2018 SP No |Retirement of
Peak Peak Peak Off-Peak Light Load BTM-PV AAEE Renewable & BTM-PV QF
Min Gas Gen Generations
P1-3:A3:22:;_CARIBOU 230/230kV TB 11 &
30300 TBLMTD 230 30330 - i Mitigati d i tential
59 P1-2:A3:22: CARIBOU-TABLE MTN 230kV P6 Multiple 1 e ony <100 <100 <100 <100 NConv <100 <100 <100 <100 | nHieation underreview potentia
RIO OSO 230 1 [4440] Contingency SPS
20303 TBLMTE 230 38621  |L-2/A3:22:_CARIBOU-TABLE MTN 230kV ol
60 [4440] & P1-3:A3:22:_CARIBOU 230/230kV|  P6 ) <100 <100 <100 <100 <100 <100 <100 NConv <100 <100
HYATT2 230 2 811 Contingency Sensitivity und i
ensitivity unaer review
1-2:A3:79: PE TON-PEASE
30303 TBLMTE 230 38621 | L "2/A3:79: PEACHTON-PEASE 60kv [0] & Multiple
61 P1-2:A3:71;_COTTONWD-COLEMAN 60KV P6 ) <100 <100 <100 <100 <100 NConv <100 <100 <100 <100
HYATT2 230 2 Contingency
[0] Sensitivity under review
21091 RDGE CBN 60,0 31093 |PL-2A3:35:_HUMBOLDT-TRINITY 115kV -
62 ' [1820] & P1-2:A3:36:_WILDWOOD- P6 Multiple <100 101 <100 102 <100 <100 101 102 <100 <100 o , ,
HYMPOMIT 60.0 1 COTWDPGE #1 115KV [1110] Contingency Mitigation under review potential
SPS
14 EGNTRL 115 31 P1-3:A3:3: COTWD_E2 230/115kV TB 1 i
63 31459 OREGNTR > 31469 3:A3:3:_COTWD_E2 230/115kVTB 1 & P6 Multiple <100 <100 <100 <100 127 <100 <100 <100 <100 <100 |Mitigation under review potential
SPIAND 115 1 P1-3:A3:6:_COTWD_F2 230/115kV TB 4 Contingency ops
31459 OREGNTRL 115 31469 |P1-3:A3:5: COTWD_E 230/60kV TB 3 & P1- i Mitigation under review potential
64 |oo ap 115 1 s oD E92a0 /6{) A P6 | commmoney | 120 107 <100 <100 <100 <100 116 108 <100 <100 | P
1-2:A3:66:_ MT E - DE
31464 COTWDPGE 115 30104 |+ 2A3:66:_MTN GATE JCT-CASCA Multiple L : .
65 60kV [7640] & P1-3:A3:6:_COTWD_F2 P6 ) <100 <100 <100 100 105 <100 <100 <100 <100 <100 Mitigation under review potential
COTWD_E2 2301 Contingency
- 230/115kV TB 4 SPS
66 31464 COTWDPGE 115 31466 |P1-3:A3:3: COTWD E2230/115kVTB1& | o Multiple <100 <100 <100 <100 112 <100 <100 <100 <100 <100 |Mitigation under review potential
JESSUPJL 115 1 P1-3:A3:6: COTWD_F2 230/115kV TB 4 Contingency cpe § P
1464 DPGE 11 1 1-3:A3:4: D E22 B2 i Mitigation under review potential
6 31464 COTWDPG 5 31466 |P1-3:A3:4:_ COTWD_E2 230/60kV TB 2 & o6 Multple 114 <100 100 100 100 100 108 100 100 100 itigation u view potenti
JESSUPJ1 115 1 P1-3:A3:5: COTWD_E 230/60kV TB 3 Contingency SPS
68 31466 JESSUPIL 115 31469 |P1-3:A3:3: COTWD E2230/115kVTBL& | o Multiple <100 <100 <100 <100 105 <100 <100 <100 <100 <100  |Mitigation under review potential
SPLAND 115 1 P1-3:A3:6: COTWD_F2 230/115kV TB 4 Contingency cpe § P
14 DE 115 314 P1-3:A3:3: COTWD_E2 230/115kV TB 1 i
69 31468 CASCA > 31459 3:A3:3:_COTWD_E2 230/115kVTB 1 & P6 Multiple <100 <100 <100 <100 122 <100 <100 <100 <100 <100 |Mitigation under review potential
OREGNTRL 115 1 P1-3:A3:6:_COTWD_F2 230/115kV TB 4 Contingency ops
31468 CASCADE 115 31459 P1-3:A3:4: COTWD E2 230/60kV TB 2 & i Mitigation under review potential
0 |t 11s 1 A COTWD E 230 /é e 3 P6 Co“:::'g‘;':cy 108 <100 <100 <100 <100 <100 103 <100 <100 <100 | & P
1-2:A3:29:_TBL MT D-TBL MTE 2
31482 PALERMO 115 31506 | -2 3:29: TBLM MT E 230kV [0] Multiple L : .
71 & P1-2:A3:28:_TABLE MTN-RIO OSO 230kV P6 ) <100 <100 <100 106 <100 <100 <100 <100 <100 <100 Mitigation under review potential
HONCJT1 1151 [5700] Contingency ops
31482 PALERMO 115 31516 | 1 -2/A3:22: CARIBOU-TABLE MTN 230kV Multiple o . .
72 [4440] & P1-2:A3:54:_PALERMO- P6 i 125 <100 129 <100 <100 130 <100 <100 139 129 Mitigation under review potential
WYANDJT2 115 2 Contingency
WYANDOTTE 115kV [4315] SPS
California ISO/MID/RT August 15, 2016

Page 5 of 30




2016-2017 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley

%\?}_r California ISO

Thermal Overloads
Loading (%) Potential Mitigation Solutions
B _ Category 2021 SP 2026
ID Overloaded Facility Worst Contingency Category Description 2018 Summer|2021 Summer|2026 Summer| 2018 Spring |2021 Summer| 2018 SP No | 2021 SP No Heavy 2018 SP No |Retirement of
Peak Peak Peak Off-Peak Light Load BTM-PV AAEE Renewable & BTM-PV QF
Min Gas Gen Generations
31486 CARIBOU 115 31488 [P1-3:A3:22: CARIBOU 230/230kVTB 11 & i
73 - / . P6 Mglt'ple NConv <100 NConv <100 <100 NConv <100 <100 NConv NConv [Mitigation under review potential
GRIZJCT 1151 P1-1:A3:37:_CRBU 1 12kV Gen Unit 1 Contingency sps
31488 GRIZJCT 115 31512 BIG[P1-3:A3:22: CARIBOU 230/230kV TB 11 & Multiple S . .
74 . P6 ) NConv <100 NConv <100 <100 NConv <100 NConv NConv NConv |Mitigation under review potential
BEND 1151 P1-1:A3:37:_CRBU 1 12kV Gen Unit 1 Contingency SPS
P1-2:A3:49:_ SYCAMORE CREEK-NOTRE
75 31500 BUTTE 115 31504 DAME-TABLE MTN 115kV [4314] & P1- PG Multiple 125 119 <100 <100 <100 132 125 119 <100 <100
TBLE MTN 115 2 2:A3:51: BUTTE-CHICO B-TBLE MTN 115kV Contingency Mitigation under review potential
[3910] SPS
P1-2:A3:49: SYCAMORE CREEK-NOTRE
31501 CHICOTP1 115 31504 DAME-TABLE MTN 115kV [4314] & P1- Multiple
76 P6 i 126 121 <100 <100 <100 132 125 121 <100 <100
TBLEMTN 115 1 2:A3:52: TABLE MTN-BUTTE #2 115kV Contingency Mitigation under review potential
[3920] SPS
31516 WYANDJT2 115 31512 |P1-1:A3:37:_CRBU 1 12kV Gen Unit 1 & P14 i
77 - en - P6 Mglt'ple NConv <100 <100 <100 <100 NConv <100 NConv <100 <100 Mitigation under review potential
BIGBEND 115 2 3:A3:22:_CARIBOU 230/230kV TB 11 Contingency sps
28 31516 WYANDJT2 115 31512 |P1-1:A3:39: CRESTA 12kV Gen Unit 2 & P1 PG Multiple 100 100 NC 100 97 100 100 100 NC NC Mitigati der revi tential
BIGBEND 115 2 3:A3:22:_CARIBOU 230/230kV TB 11 Contingency onv onv onv spls gation under review potentia
1-2:A3:35: BOLDT- 11
31553 BIGBAR 60.0 31093 P1-2:A3:35:_HUMBOLDT-TRINITY 115kV Multiple
79 [1820] & P1-2:A3:36:_WILDWOOD- P6 : <100 101 <100 101 <100 <100 101 102 <100 <100 e . .
HYMPOMIT 60.0 1 COTWDPGE #1 115KV [1110] Contingency Mitigation under review potential
SPS
31555 TAP 65 60.0 31553 BIG P1-2:A3:35:_ HUMBOLDT-TRINITY 115kV ol
80 BAR . 60.0 1 ' [1820] & P1-2:A3:36:_WILDWOOD- P6 cO'\:::gZ:cy <100 <100 <100 <100 <100 <100 <100 100 <100 <100
' COTWDPGE #1 115kV [1110] s .
Sensitivity under review
1-2:A3:37: - D
31556 TRINITY 60.0 31564 P1-2:A3:37:_TRINITY-COTTONWOO Multiple
81 115kV [4040] & P1-2:A3:36:_WILDWOOD- P6 ) <100 <100 <100 <100 191 <100 <100 <100 <100 <100 L ) .
FRNCHGLH 60.0 1 COTWDPGE #1 115kV [1110] Contingency Mitigation under review potential
SPS
31556 TRINITY  60.0 31564 P1-2:A3:39: CASCADE-COTTONWOOD ol
82 ' 115kV [1240] & P1-2:A3:64:_BENTON- P6 Multiple <100 <100 <100 <100 <100 100 104 <100 <100 <100 o , ,
FRNCHGLH 60.0 1 DESCHUTS-CASCADE 60KV [6310] Contingency Mitigation under review potential
SPS
1-2:A3:37: - D
31564 FRNCHGLH 60.0 31566 P1-2:A3:37:_TRINITY-COTTONWOO Multiple
83 115kV [4040] & P1-2:A3:36:_WILDWOOD- P6 ) <100 <100 <100 <100 189 <100 <100 <100 <100 <100 L ) .
KESWICK 60.0 1 COTWDPGE #1 115KV [1110] Contingency Mitigation under review potential
SPS
California ISO/MID/RT August 15, 2016
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2016-2017 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley

%\?}_r California ISO

Thermal Overloads
Loading (%) Potential Mitigation Solutions
B _ Category 2021 SP 2026
ID Overloaded Facility Worst Contingency Category Description 2018 Summer|2021 Summer|2026 Summer| 2018 Spring |2021 Summer| 2018 SP No | 2021 SP No Heavy 2018 SP No |Retirement of
Peak Peak Peak Off-Peak Light Load BTM-PV AAEE Renewable & BTM-PV QF
Min Gas Gen Generations
1-2:A3:39: DE- D
31564 FRNCHGLH 60.0 31566 P A3:39:_CASCADE-COTTONWOO Multiple
84 115kV [1240] & P1-2:A3:64:_BENTON- P6 ) <100 <100 <100 <100 <100 <100 100 <100 <100 <100 N . .
KESWICK 60.0 1 Contingency Mitigation under review potential
DESCHUTS-CASCADE 60kV [6310] SPS
31564 FRNCHGLH  60.0 31566 |+ 2-A3:64: BENTON-DESCHUTS-CASCADE Multiple o . .
85 60kV [6310] & P1-3:A3:41: CASCADE P6 : 107 <100 <100 <100 <100 119 <100 <100 <100 <100 Mitigation under review potential
KESWICK 60.0 1 Contingency
115/60kv TB 1 SPS
P1-2:A3:37:_TRINITY-COTTONWOOD
31566 KESWICK  60.0 31582 — Multiple
86 115kV [4040] & P1-2:A3:36:_WILDWOOD- P6 . <100 100 101 101 216 <100 100 101 101 101 . . .
STLLWATR 60.0 1 Contingency Mitigation under review potential
COTWDPGE #1 115kV [1110] SPS
P1-2:A3:64: BENTON-DESCHUTS-CASCADE
31566 KESWICK  60.0 31582 - Multiple e . .
87 60kV [6310] & P1-3:A3:41: CASCADE P6 : 111 <100 <100 <100 <100 123 <100 <100 <100 <100 Mitigation under review potential
STLLWATR 60.0 1 Contingency
115/60kv TB 1 SPS
88 31570BENTON 600 31572 |P1-3:A3:3: COTWD_E2230/115kVTBL& | 0 Multiple <100 <100 <100 <100 127 <100 <100 <100 <100 <100  |Mitigation under review potential
GIRVAN 60.0 1 P1-3:A3:6:_COTWD_F2 230/115kV TB 4 Contingency SPsS & P
89 31570 BENTON  60.0 31572 |[P1-3:A3:4:_ COTWD_E2 230/60kV TB 2 & PG Multiple 106 <100 <100 <100 <100 NConv 100 <100 <100 <100 Mitigation under review potential
GIRVAN 60.0 1 P1-3:A3:5:_ COTWD_E 230/60kV TB 3 Contingency SPS
90 31572GIRVAN ~ 60.0 31574 |P1-3:A3:3: COTWD_E2230/115kVTBL& | o Multiple <100 <100 <100 <100 127 <100 <100 <100 <100 <100 |Mitigation under review potential
ANDERSON 60.0 1 P1-3:A3:6:_ COTWD_F2 230/115kV TB 4 Contingency SPsS & P
91 31572 GIRVAN  60.0 31574 P1-3:A3:4:_ COTWD_E2 230/60kV TB 2 & PG Multiple <100 <100 <100 <100 <100 NConv <100 <100 <100 <100 Mitigation under review potential
ANDERSON 60.0 1 P1-3:A3:5:_ COTWD_E 230/60kV TB 3 Contingency SPS
P1-2:A3:39:_CASCADE-COTTONWOOD
92 31574 ANDERSON 60.0 31604 [115kV [1240] & P1- PG Multiple 118 101 <100 <100 <100 127 105 101 100 <100
COTTONWD 60.0 1 2:A3:63:_COTTONWOOD-BENTON #2 Contingency Mitigation under review potential
60kV [6650] SPS
93 31574 ANDERSON = 60.0 31604 |P1-3:A3:3: COTWD E2230/115kVTB1& | Multiple <100 <100 <100 <100 112 <100 <100 <100 <100 101 |Mitigation under review potential
COTTONWD  60.0 1 P1-3:A3:6: COTWD_F2 230/115kV TB 4 Contingency cpe § P
94 31576 WNTUPMS  60.0 31570 |P1-3:A3:3: COTWD_E2230/115kVTBL& | 0 Multiple <100 112 <100 171 260 <100 109 <100 <100 <100 |Mitigation under review potential
BENTON 60.0 1 P1-3:A3:6:_COTWD_F2 230/115kV TB 4 Contingency $pS g P
95 31576 WNTU PMS 60.0 31570 [P1-3:A3:4:_ COTWD_E2 230/60kV TB 2 & PG Multiple 178 155 <100 <100 <100 NConv 169 156 <100 <100 Mitigation under review potential
BENTON 60.0 1 P1-3:A3:5:_ COTWD_E 230/60kV TB 3 Contingency SPS
1-2:A3:73: D-RED BL
31578 LOMSJCT 60.0 31592 P A3:73: COTTONWD-R FF 60kv Multiple
96 [6440] & P1-2:A3:71:_COTTONWD- P6 ) <100 NConv <100 <100 <100 <100 NConv NConv <100 <100 L . .
DESCHUTS 60.0 1 Contingency Mitigation under review potential
COLEMAN 60kV [0]
SPS
California ISO/MID/RT August 15, 2016
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2016-2017 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley

%\?}_r California ISO

Thermal Overloads
Loading (%) Potential Mitigation Solutions
B _ Category 2021 SP 2026
ID Overloaded Facility Worst Contingency Category Description 2018 Summer|2021 Summer|2026 Summer| 2018 Spring |2021 Summer| 2018 SP No | 2021 SP No Heavy 2018 SP No |Retirement of
Peak Peak Peak Off-Peak Light Load BTM-PV AAEE Renewable & BTM-PV QF
Min Gas Gen Generations
P1-2:A3:79:_PEACHTON-PEASE 60kV [0] &
31578 LOMS JCT 60.0 31592 - [0] Multiple e . .
97 P1-2:A3:71:_COTTONWD-COLEMAN 60kV P6 ) <100 <100 <100 <100 <100 NConv <100 <100 <100 <100 Mitigation under review potential
DESCHUTS 60.0 1 Contingency
[0] SPS
98 31580 CASCADE ~ 60.0 31581 |P1-3:A3:3: COTWD E2230/115kVTB1& | Multiple <100 173 <100 235 361 <100 169 122 <100 <100  |Mitigation under review potential
OREGNTRL 60.0 1 P1-3:A3:6: COTWD_F2 230/115kV TB 4 Contingency pe § P
1-2:A3:79: PE TON-PEASE
31581 OREGNTRL 60.0 31578 P1-2:A3:79: PEACHTON-PEASE 60kV [0] & Multiple e . .
99 P1-2:A3:71:_COTTONWD-COLEMAN 60kV P6 ) <100 <100 <100 <100 <100 NConv <100 <100 <100 <100 Mitigation under review potential
LOMSJCT 60.01 Contingency
[0] SPS
100 |31°8LOREGNTRL 600 31578 |P1-3:A3:3: COTWD E2230/115kVTB1& | Multiple <100 167 <100 231 357 <100 163 125 <100 <100 |Mitigation under review potential
LOMS JCT  60.0 1 P1-3:A3:6: COTWD_F2 230/115kV TB 4 Contingency pe § P
P1-2:A3:73:_COTTONWD-RED BLFF 60kV
31583 Q720TP  60.0 31596 - Multiple
101 [6440] & P1-2:A3:71:_COTTONWD- P6 . <100 NConv <100 <100 <100 <100 NConv NConv <100 <100 L . .
SOUTH 60.0 1 COLEMAN 60KV (0] Contingency Mitigation under review potential
SPS
P1-2:A3:79:_PEACHTON-PEASE 60kV [0] &
31583 Q720TP  60.0 31596 - (0] Multiple e . .
102 SOUTH 60.0 1 P1-2:A3:71:_COTTONWD-COLEMAN 60kV P6 Contingency <100 <100 <100 <100 <100 NConv <100 <100 <100 <100 Mitigation under review potential
' [0] SPS
1-2:A3:73: D-RED BL
31592 DESCHUTS 60.0 31594 P1-2:A3:73:_COTTONWD-R FF 60kv Multiple
103 [6440] & P1-2:A3:71:_COTTONWD- P6 : <100 NConv <100 <100 <100 <100 NConv NConv <100 <100 L ) .
VOLTA 60.0 1 COLEMAN 60KV [0] Contingency Mitigation under review potential
SPS
31592 DESCHUTS  60.0 31504 |+ 2:A379: PEACHTON-PEASE 60kV [0] & Multiple o . .
104 VOLTA 60.0 1 P1-2:A3:71:_COTTONWD-COLEMAN 60kV P6 Contingency <100 <100 <100 <100 <100 NConv <100 <100 <100 <100 Mitigation under review potential
' [0] SPS
1-2:A3:73: D-RED BL
31594 VOLTA 60.0 31583 P1-2:A3:73:_COTTONWD-R FF 60kV Multiple
105 [6440] & P1-2:A3:71:_COTTONWD- P6 : <100 NConv <100 <100 <100 <100 NConv NConv <100 <100 L ) .
Q720TP  60.0 1 COLEMAN 60KV [0] Contingency Mitigation under review potential
SPS
31504 VOLTA  60.0 31583 |+ 27A379: PEACHTON-PEASE 60KV [0] & Multiple o . .
106 Q720TP 600 1 P1-2:A3:71:_COTTONWD-COLEMAN 60kV P6 Contingency <100 <100 <100 <100 <100 NConv <100 <100 <100 <100 Mitigation under review potential
' [0] SPS
1-2:A3:73: D-RED BL
31596 SOUTH 60.0 31600 P1-2:A3:73:_COTTONWD-R FF 60kv Multiple
107 [6440] & P1-2:A3:71:_COTTONWD- P6 : <100 NConv <100 <100 <100 <100 NConv NConv <100 <100 L ) .
INSKIP  60.0 1 COLEMAN 60KV [0] Contingency Mitigation under review potential
SPS
31596 SOUTH 60.0 31600 P1-2:A3:77:_PIT #1-HAT CREEK #2-BURNEY ol
108 ' 60kV [0] & P1-2:A3:71;_COTTONWD- P6 Multiple NConv <100 <100 <100 <100 <100 <100 <100 <100 <100 o , ,
INSKIP  60.0 1 COLEMAN 60KV [0] Contingency Mitigation under review potential
SPS

California ISO/MID/RT
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2016-2017 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley

%\?}_r California ISO

Thermal Overloads
Loading (%) Potential Mitigation Solutions
3 _ Category 2021 SP 2026
ID Overloaded Facility Worst Contingency Category Description 2018 Summer|2021 Summer|2026 Summer| 2018 Spring |2021 Summer| 2018 SP No | 2021 SP No Heavy 2018 SP No |Retirement of
Peak Peak Peak Off-Peak Light Load BTM-PV AAEE Renewable & BTM-PV QF
Min Gas Gen Generations
1-2:A3:71: D-COLEMAN
31600 INSKIP 60.0 31602 P A3:71:_COTTONWD-COLEMAN 60kv Multiple e . .
109 COLEMAN  60.0 1 [0] & P1-2:A3:73:_COTTONWD-RED BLFF P6 Contingency <100 NConv <100 <100 <100 <100 NConv NConv <100 <100 Mitigation under review potential
’ 60kV [6440] SPS
31600 INSKIP 60.0 31602 P1-2:A3:77:_PIT #1-HAT CREEK #2-BURNEY ol
10 | O EMAN 600 1 60kV [0] & P1-2:A3:71:_COTTONWD- P6 Co“::;'g‘;:w NConv <100 <100 <100 <100 <100 <100 <100 <100 U0 | e review botential
' COLEMAN 60KV [0] § P
SPS
1-1:A3:1: SPIAND2 1 itl&P1
31602 COLEMAN  60.0 31606 | - A3LiSPIAND2 13kViGen Unit1& Multiple . . .
111 2:A3:73:_COTTONWD-RED BLFF 60kV P6 ) 148 154 <100 <100 <100 160 158 154 <100 <100 Mitigation under review potential
CLMNIJCT 60.01 (6440] Contingency ops
112 31604 COTTONWD 60.0 31607 [P1-1:A3:1:_SPIAND2 13kV Gen Unit1 & P1 PG Multiple 96 99 100 100 100 102 102 99 100 100 Mitigati d . tential
REDBIT 60.0 1 2:A3:72:_COLEMAN-RED BLUFF 60kV [0] Contingency < < < < < splslga 'on underreview potentia
1-1:A3:1: SPIAND2 1 itl&P1
31606 CLMNJCT  60.0 31608 | - A3Li_SPIAND2 13kViGen Unit1& Multiple . . .
113 2:A3:73:_COTTONWND-RED BLFF 60kV P6 ) 105 110 <100 <100 <100 113 113 110 <100 <100 Mitigation under review potential
RED BLFF 60.0 1 [6440] Contingency SpS
114 31607 REDBJT 60.0 31608 P1-1:A3:1:_SPIAND2 13kV Gen Unit1 & P1 PG Multiple 96 99 100 100 100 102 102 99 100 100 Mitigati d . tential
REDBLFF  60.0 1 2:A3:72:_COLEMAN-RED BLUFF 60kV [0] Contingency < < < < < splslga 'on underreview potentia
1-1:A3:76: L T11 L T2
31611 RASNJNT 60.0 31603 P A3:76:_COLUSG Bkv &,CO UG Multiple
115 18kV & COLUSST1 18kV Gen Units & P1- P6 . <100 <100 101 <100 <100 <100 <100 <100 101 101 . . .
CANALTP 60.0 2 Contingency Mitigation under review potential
2:A3:100:_COTWD_F-NewBus #1 230kV [0] SPS
31677 GRSFIT  60.0 31689 ELiz|" L 2*A3:45:_CARIBOU-PALERMO 115kV (0] Multiple
116 TWN 600 1 & P1-2:A3:22: CARIBOU-TABLE MTN P6 Contingency <100 <100 <100 <100 <100 <100 <100 NConv <100 <100
' 230kV [4440] Sensitivity under review
31677 GRSFIJT 60.0 31689 ELIZ|P1-3:A3:22: CARIBOU 230/230kVTB 11 & i
117 - / , P6 Multiple <100 <100 <100 <100 <100 NConv <100 <100 NConv <100
TWN 60.01 P1-1:A3:37:_CRBU 1 12kV Gen Unit 1 Contingency
- Sensitivity under review
P1-2:A3:45: CARIBOU-PALERMO 115kV [0
31683 EST Q1 60.0 31689 ELIZ — (0] Multiple
118 TWN 600 1 & P1-2:A3:22: CARIBOU-TABLE MTN P6 Contingency <100 <100 <100 <100 <100 <100 <100 NConv <100 <100
' 230kV [4440] Sensitivity under review
31683 EST Q1 60.0 31689 ELIZ|P1-3:A3:22: CARIBOU 230/230kvVTB 11 & i
119 |y o 0Q1 PL1A3 37, CRBU 1 12kV/Gen Unit 1 P6 Co“:::'g‘;':cy <100 <100 <100 <100 <100 NConv <100 <100 NConv <100
' U= Sensitivity under review
31688 SP| 60.0 38056 PLMS- P1-2:A3:45: CARIBOU-PALERMO 115kV [0] Multiple
120 SRA 600 1 & P1-2:A3:22: CARIBOU-TABLE MTN P6 Contingency NConv <100 NConv <100 <100 NConv <100 NConv NConv NConv
' 230kV [4440] Sensitivity under review
P1-2:A3:45: CARIBOU-PALERMO 115kV [0]
31690 CARIBOU 60.0 31677 _ i
121 & P1-2:A3:22;_CARIBOU-TABLE MTN P6 Multiple <100 <100 <100 <100 <100 <100 <100 NConv <100 <100

GRSFIT 60.01

230kV [4440]

Contingency

Sensitivity under review
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2016-2017 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley

%\?}_r California ISO

Thermal Overloads
Loading (%) Potential Mitigation Solutions
B _ Category 2021 SP 2026
ID Overloaded Facility Worst Contingency Category Description 2018 Summer|2021 Summer|2026 Summer| 2018 Spring |2021 Summer| 2018 SP No | 2021 SP No Heavy 2018 SP No |Retirement of
Peak Peak Peak Off-Peak Light Load BTM-PV AAEE Renewable & BTM-PV QF
Min Gas Gen Generations
31690 CARIBOU 60.0 31677 [P1-3:A3:22: CARIBOU 230/230kV TB 11 & i
122 - / ) P6 Multiple <100 <100 <100 <100 <100 NConv <100 <100 <100 <100
GRSFIJT 60.01 P1-1:A3:37:_CRBU 1 12kV Gen Unit 1 Contingency
- Sensitivity under review
32200 PEASE 115 31506 |- 27A3:29: TBLMT D-TBL MT E 230kV [0] Multiple . . .
123 & P1-2:A3:28: TABLE MTN-RIO OSO 230kV P6 . <100 <100 <100 106 <100 <100 <100 <100 <100 <100 Mitigation under review potential
HONCJT1 1151 - Contingency
[5700] SPS
45087 DELTA 115 31468 P1-3:A3:4:_COTWD_E2 230/60kV TB 2 & Multipl
124 - - / P6 ultiple <100 <100 <100 <100 <100 NConv <100 <100 <100 <100 L .
CASCADE 115 1 P1-3:A3:5:_COTWD_E 230/60kV TB 3 Contingency Sensitivity under review
31500 BUTTE 115 31501 cHicoTp1 "/ LiA3:4_Sycamore Creek-Notre Dame- Multiple
125 115 1 Table Mountain and Table Mountain-Butte P7 Contingency 110 107 <100 <100 <100 116 110 107 <100 <100
No.2 115 kV Lines Mitigation under review
31501 CHICOTP1 115 31504 TBLE P7-1:A3:4_Syc.amore Creek-Notre I?ame- Multiple
126 MTN 115 1 Table Mountain and Table Mountain-Butte P7 Contingency 126 121 <100 <100 <100 132 125 121 <100 <100
No.2 115 kV Lines Mitigation under review
127 31602 COLEMAN 60.0 31606 P7-1:A3:1_Cottonwood-Benton No.1 and p7 Multiple 147 153 <100 <100 <100 159 157 153 <100 <100
CLMN JCT 60.0 1 Cottonwood-Red Bluff 60 kV Lines Contingency L .
Mitigation under review
31606 CLMN JCT 60.0 31608 RED |P7-1:A3:1_Cottonwood-Benton No.1 and Multiple
128 BLEF 60.0 1 Cottonwood-Red BIUff 60 KV Lines P7 Contingency 105 110 <100 <100 <100 113 113 110 <100 <100
Mitigation under review
California ISO/MID/RT August 15, 2016
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2016-2017 1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley

Voltage Deviations

&> California ISO

Post Cont. Voltage Deviation %

2021 SP
2026
ID Substation Worst Contingency Category Ca eqgory 2018 2021 Summer 2026 2018 Spring 2021 2018 SP No | 2021 SP No Heavy 2018 SP No | Retirement Potential Mitigation Solutions
Description Summer Summer Summer Renewable
Peak Off-Peak ) BTM-PV AAEE . BTM-PV of QF
Peak Peak Light Load & Min Gas .
Generations
Gen
1 CANALTP 60 kV P1-1:A3:8:_NEO REDB 14kV Gen Unit 1 P1 Const'i:g':ncy 10.1 8.9 10.3 9.2 8.9 Explore potential mitigation
2 CR CANAL 60 kV P1-1:A3:8:_NEO REDB 14kV Gen Unit 1 P1 Constli:gljncy 10.1 8.9 5.0 10.4 9.2 8.9 North Valley Action Plan
3 NEO REDT 60 kV P1-1:A3:8:_NEO REDB 14kV Gen Unit 1 P1 Const'i:g':ncy 10.1 8.9 5.0 10.4 9.3 9.0 Explore potential mitigation
4 RASN INT 60 kV P1-1:A3:8:_NEO REDB 14kV Gen Unit 1 P1 Constli:gljncy 10.1 8.9 10.3 9.2 8.9 Explore potential mitigation
P1-2:A3:73:_ COTTONWD-RED BLFF 60kV i . e
5 RED BLFF 60 kV - P1 S!ngle 11.1 11.8 12.1 12.3 11.8 Explore potential mitigation
[6440] Contingency
6 TYLER 60 kV P1-1:A3:8:_NEO REDB 14kV Gen Unit 1 P1 Constli:gljncy 10.1 8.9 10.3 9.2 8.9 Explore potential mitigation
P2-3:A3:72:_COTTONWD - MA 60kV & i . e
7 ANDERSON 60 kV - . P2 S!ngle 24.4 25.8 214 Explore potential mitigation
COTTONWND-RED BLFF line Contingency
P2-3:A3:74:_COTTONWD - MA 60kV & Single . e
8 ANDERSON 60 kV iy P2 . 21.2 24.8 Explore potential mitigation
COTTONWOOD #1 line Contingency piore p g
i Volt Volt Volt . e
9 BIGBEND 115KV P2-2:A3:24:_TBL MT D 230kV Section 1D P2 Single ortege | Yolage | TOTABE ey nlore potential mitigation
Contingency Collapse Collapse Collapse
P2-4:A3:22: TBL MT D Section 1D & TBL Single Voltage Voltage Voltage Voltage Voltage Voltage . T
10 BIGBEND 115kv MT E Section 1E 230kV P2 Contingency | Collapse Collapse Collapse | Collapse 11.2 Collapse | Collapse Explore potential mitigation
P2-3:A3:44:_PALERMO - 1D 115kV & i . e
11 |BIG MDWS 60KV ~ ) P2 Single 13.2 133 133 11.0 13.4 135 13.2  |Explore potential mitigation
PALERMO-WYANDOTTE line Contingency
P2-3:A3:44:_PALERMO - 1D 115kV & i .
12 BUTTVLLY 115kV - . P2 S!ngle 12.3 12.3 12.4 11.3 12.5 12.6 12.3  [Expand scope of Caribou Thermal SPS
PALERMO-WYANDOTTE line Contingency
P2-3:A3:44:_PALERMO - 1D 115kV & i .
13 [CARIBOU 60kV - ) P2 Single 13.6 13.7 13.8 122 13.8 14.0 13.7  |Caribou Thermal SPS
PALERMO-WYANDOTTE line Contingency
P2-3:A3:44:_PALERMO - 1D 115kV & i .
14 |CARIBOU 115kV - ) P2 Single 12.4 12.4 125 11.4 126 12.7 124 |Caribou Thermal SPS
PALERMO-WYANDOTTE line Contingency
P2-4:A3:18: COTWD_F2 Section 2F & i .
15 CASCADE 60 kV - - ection P2 S!ngle 9.6 15.1 9.7 14.6 8.6 Expand scope of NVLY Action Plan
COTWD_E2 Section 2E 230kV Contingency
P2-4:A3:18:_COTWD_F2 Section 2F & Single ,
16 CASCADE 115kV - . P2 . 10.2 15.9 10.3 15.4 9.2 Expand scope of NVLY Action Plan
COTWD_E?2 Section 2E 230kV Contingency p p
P2-3:A3:44:_PALERMO - 1D 115kV & i .
17 |CHESTER 60 kV - ) P2 Single 13.1 13.1 13.2 9.2 13.2 13.4 13.1  |Caribou Thermal SPS
PALERMO-WYANDOTTE line Contingency
i I I Volt Volt Volt . e
18 |CLMNFSH 60KV P2-2:A3:63:_COTTONWD 60KV Section MA | P2 Single Voltage | Voltage 5.2 otase | Vottage | Volase Explore potential mitigation
Contingency | Collapse Collapse Collapse Collapse Collapse
P2-3:A3:72:_COTTONWD - MA 60kV & i . e
19 COTTONWD 60 kV = . P2 S!ngle 25.2 26.6 223 Explore potential mitigation
COTTONWND-RED BLFF line Contingency
P2-3:A3:74:_COTTONWD - MA 60kV & Single . e
20 COTTONWD 60 kV iy P2 . 22.1 6.4 25.7 Explore potential mitigation
COTTONWOOQOD #1 line Contingency P P J
P2-4:A3:18: COTWD_F2 Section 2F & i . e
21 |coTwb_E2 230kV —-0TWB_Fe section P2 Single 133 9.3 5.1 19.1 135 20.7 9.7 18.0  |Explore potential mitigation
- COTWD_E2 Section 2E 230kV Contingency
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2016-2017 1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley

Voltage Deviations

&> California ISO

Post Cont. Voltage Deviation %

2021 SP
2026
ID Substation Worst Contingency Category Categor y 2018 2021 Summer 2026 2018 Spring 2021 2018 SP No | 2021 SP No Heavy 2018 SP No | Retirement Potential Mitigation Solutions
Description Summer Summer Summer Renewable
Peak Off-Peak ) BTM-PV AAEE . BTM-PV of QF
Peak Peak Light Load & Min Gas .
Generations
Gen
P2-4:A3:18: COTWD_F2 Section 2F & Single . T
22 COTWDPGE 115 kV - . P2 : 11.3 7.1 16.4 11.5 18.9 7.5 16.2  [Explore potential mitigation
COTWD_E2 Section 2E 230kV Contingency plore p g
[ Volt Volt o
23 |DIRYVLLE 60kvV P2-2:A3:63:_COTTONWD 60KV Section MA | P2 Single 7.7 otage | Votage Explore potential mitigation
Contingency Collapse Collapse
P2-3:A3:71:_COTTONWD - MA 60kV & Single Voltage Voltage L
24 DIRYVLLE 60 kV COTTONWD-COLEMAN line P2 Contingency | Collapse Collapse 81.6 Explore potential mitigation
i Volt Volt Volt Volt Volt .
25  [ELIZTWN 60KV P2-2:A3:24:_TBL MT D 230KV Section 1D P2 Single ottase 5.7 otage | ToRagE | TORage | VORABE Np nand scope of Caribou Thermal SPS
Contingency Collapse Collapse Collapse Collapse Collapse
P2-4:A3:22: TBL MT D Section 1D & TBL i Volt Volt Volt Volt .
26 ELIZTWN 60 kV - ! P2 S'.ngle otase otase otase otase Expand scope of Caribou Thermal SPS
MT E Section 1E 230kV Contingency | Collapse Collapse Collapse Collapse
[ Volt Volt Volt Volt Volt Volt o
27 [EsTaNcy 60kv P2-2:A3:24:_TBL MT D 230kV Section 1D P2 Single ottase 6.2 otege | ToRage | Torage | Votage | YOS pyhlore potential mitigation
Contingency Collapse Collapse Collapse Collapse Collapse Collapse
P2-4:A3:22:_TBL MT D Section 1D & TBL Single Voltage Voltage Voltage . T
28 ESTQNCY 60 kV MT E Section 1E 230kV P2 Contingency | Collapse Collapse | Collapse Explore potential mitigation
P2-4:A3:18:_COTWD_F2 Section 2F & i .
29 [FRNCHGLH 60 kv - P2 Single 8.6 8.7 133 9.2 [North Valley Action Plan
COTWD_E2 Section 2E 230kV Contingency
P2-4:A3:8: COTWDPGE 115kV - Section 2D i .
30 |FRNCHGLH 60kV - ! P2 Single 7.6 15.6 North Valley Action Plan
& 1D Contingency
P2-4:A3:18:_COTWD_F2 Section 2F & i . e
31 [FRSTGLEN 115KV - P2 Single 6.4 113 6.5 10.4 7.5 |Explore potential mitigation
COTWD_E2 Section 2E 230kV Contingency
P2-3:A3:44: PALERMO - 1D 115kV & i .
32 |GANSNER 60 kV ~ ) P2 Single 13.9 14.0 14.0 12.4 14.1 14.2 13.9  |North Valley Action Plan
PALERMO-WYANDOTTE line Contingency
i Volt Volt . e
33 |GERBER 60KV P2-2:A3:63:_COTTONWD 60KV Section MA | P2 Si