2013/2014 ISO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak

NCNB-SP-T- . . Geyser # 3 - Cloverdale 115kV Line (Between 0 0 0 .

1 Clear Lake - Konocti 60kV Line Cloverdale 115KV to MPE tap1) B L-1 <95% 98% 103% |Reconductor the Line by 2023

NCNB-SP-T- [Clear Lake - Hopland 60kV line i 0 0 0 ) ) o
2 (between Clearlake - Granite) . . B L-1 105% <95% <95%  [Middletown 115 KV Project. In interim,

NCNB-SPT- |Cloar Lake - Hooland 60KV T Konocti - Eagle Rock 60kV Line open CB22 at Clear Lake and close
~oF-1-jiear Lake - Hopian ine ) 9 0 % [NO CB at Middletown
3 (between Granite - Hopland JCT) B L 10% <95% <95%

NCNB-SP-T- |Monte Rio - Fulton 60kV (between . . . B L1 <95% <95% 102% Existing schemg to close the Molino -
4 TRNTN JT - FULTON) Fulton- Molino- Cotati 60 kV(Molino sub 60 kV Trenton Jct section for the loss of
-SP-T- 0 - to Molino Jct 60kV Fulton-Molino-Cotati line. Line will not

NCNB-SP-T- | Monte Rio - Fulton 60kV (between ) B L1 9MY% 96% 106% o \

5 MOLINO - TRNTN_JC) overload if load is not transferred.

NCNB-SP-T- | Tulucay - Napa 60kV line #1 (between |Tulucay - Napa #2 60 kV (Tulucay 60 kV to B L1 10 <95 <959 Napa - Tulucay No. 1 60kV line
6 TULCAY1 - TULCY JT) Basalt 60 kV) ° ’ °  |updgrade will mitigate the overload

NCNB-SP-T- . . .

7 Clear Lake - Konocti 60kV Line Bus Fault at Cloverdale 115kV C1 Bus <95% 97% 100% |Reconductor the Line by 2023

NCNB-SP-T- |Clear Lake - Hopland 60kV line 0 0 0 ) ) o
8 (between Clearlake - Granite) C1 Bus 111% <95% <95%  [Middletown 115 kV Project. In interim,

NCNB-SPT- |Cloar Lake - Hooland 60KV T Bus Fault at Eagle Rock 115kV open CB22 at Clear Lake and close
~oF-1-jLiear Lake - Hoplan ine 9 0 % |NO CB at Middletown
9 (between Granite - Hopland JCT) ¢t Bus 7% <95% <9%%
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2013/2014 ISO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
New Bridgeville - Garberville

NCNB-SP-T- |Bridgeville - Garberville 60kV line 0 0 o |115kVline will mitigate the overload.

10 (Between Bridgeville - Fruitland JCT) c3 L1 107% 1% <95% Adjust generation at Humboldt bay in

the interim

NCNB-SP-T- |Garberville - Laytonville 60kV line 0 0 0 . .

11 (between Garberville - Kekawaka Jcf) C3 L-1-1 <95% <95% 113%  |Adjust Humboldt Bay generation
NCNB-SP-T- Bridgeville - Garberville 60kV line

12 (Between Fruitiand JCT - Fort Seward C3 L-1-1 109% 112% <95%  |New Bridgeville - Garberville

Jet) 115kVline will mitigate the overload.

NCNB.Sp.T. |Bridgevill - Garberville 60KV line Adjust generation at Humboldt bay in

13 |(Between Fort Seward JCT - Geyser # 3 - Cloverdale 115KV (Cloverdale c3 L-1-1 107% 110% | <95% |theinterim

Garberville) 115KV to MPE tap1) & Cortina - Mendocino

NCNB-SP-T- [Mendocino - Redbud 115KV line No.1 115 kV (Mendocino Sub 115kV to Lucern . . .

14 (Between REDBUDJ1 - REDBUD)  |Jct1) c3 L1 108% 10% 1%
NCNB-SP-T- |Eagle Rock - Redbud 115kV line n 0 0 0

15 (between HGHLNDJ1 - CACHE J2) c3 L1 102% 100% 107%

P - . Disable the flip flop scheme at
NCNB-SP-T- \Eagle Rock - Redoud 115kV line c3 L-1-1 120% | 118% | 125% |Lucerne. Drop load at Cloverdale,

16 (between REDBUDJ2 - REDBUD) Ukiah and City of Ukiah as necessary

. if overload persists.

NCNB-SP-T- |Eagle Rock - Redbud 115kV line 0 0 0 '

17 (between CACHE J2 - REDBUDJ2) c3 LA 109% 107% 114%
NCNB-SP-T- |Eagle Rock - Redbud 115kV line ” 0 0 0

18 (between LWRLAKEJ - HGHLNDJ1) c3 LA 120% 18% 125%
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2013/2014 ISO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Geyser # 3 - Cloverdale 115KV (Cloverdale
NCNB-SP-T- , . 115KV to MPE tap1) & Eagle Rock- Redbud 0 0 0
19 Konocti - Eagle Rock 60kV Line 115 KV (Eagle Rock 115KV to Lower Lake C3 L-1-1 126% <95% 98% . .
115KV Jot) Middletown 115KkV project
NCNZ'OSP'T' Eagle Rock 115 / 60KV Transformer Cc3 L-1-1 103% <95% <95%
Middletown 115kV project. Open
NCNB-SP-T- Geyser # 3 - Cloverdale 115KV (Cloverdale CB22 at Clear Lake and close NO CB
21 Clear Lake - Konocti 60kV Line 115KV to MPE tap1) & Eagle Rock- Redbud C3 L-1-1 133% 159% 174% |at Middletown, trip load at Clear Lake
115 kV (Eagle Rock 115kV to Lower Lake) 60 kV with second contingency if
overload persists.
. Geyser #3 - Eagle Rock 115 kv & Ukiah-
NCNB-SP-T- Clear Lake - Hopland 60KV line Hopland-Cloverdale 115 KV (Ukiah sub 115kv | C3 L-1-1 100% | <95% | <95% |Drop Load at Granite
22 (between Granite - Hopland JCT) to City of Ukiah sub 115kv)
NCNB-SP-T- [Clear Lake - Hopland 60k\{ line . . c3 L1-1 110% <959 <959
23 (between Clearlake - Granite) Mendocino - Redbud 115 KV (Mendocino Sub , :
. Middletown 115kV project
NCNB-SP-T- [Clear Lake - Hopland 60KV line to Lucern Jet2) & Konocti - Eagle Rock 60kV 3 L1 115 <050, <059
24 (between Granite - Hopland JCT) ° ’ ’
NCNB-SP-T- |Fulton - Hopland 60kV (between ” 0 0 0 .
25 Hopland JT - Cloverdale JT) . ( C3 L-1-1 104% 109% 110% |Drop Load at Ukaih
) Ukiah-Hopland-Cloverdale 115 kV (Ukiah sub
NCNg'ssp'T' (F:‘E'\tfggg ﬁo“(\; line (bgj":ee” 115kv to City 0 & Eagle Rock- Fulton- Silverado| ~ C3 L-1-1 98% 102% | 103% |Drop Load at Ukaih
- Geysers Jof) 115 kv (Eagle rock sub to Rincon Jct 2 115kV)
NCNB-SP-T- |Fulton #1 60kV line (between Geysers ” 0 0 0 .
o7 Jet - Fitch Mtn Tap) C3 L-1-1 98% 103% 104% |Drop Load at Ukaih
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2013/2014 ISO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay - Summer Peak

“‘,‘ California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
New Bridgeville - Garberville
NCNB-SP-T- |Bridgeville - Garberville 60kV line 0 0 o |115kVline will mitigate the overload.
28 (Between Bridgeville - Fruitiand JCT) €5 L2 98% 105% <95% Adjust generation at Humboldt bay in
the interim
NCNB-SP-T- | Garberville - Laytonville 60kV line , , . C5 L2 <95% <95% 104%  |Adjust Humboldt Generation
29 (between Garberville - Kekawaka Jct) |Eagle Rock-Cortina 115KV Lines & Cortina-
Mendocino No.1 115
NCNB-SP-T- Bridgeville - Garberville 60kV line
30 (Between Fruitland JCT - Fort Seward C5 L-2 100% 106% <95% New Bridgeville - Garberville
Jet) 115kVline will mitigate the overload.
NCNB.Sp.T. |Bridgeville - Garberville 60KV fine Adjust generation at Humboldt bay in
3'1 " |(Between Fort Seward JCT - C5 L-2 98% 104% <95% the interim
Garberville)
NCNB-SP-T- |Geyser # 3 - Cloverdale 115KV . ,
C5 L-2 98% 98% 100% |Adjust Geysers generation
32 (between Cloverdale - MPE tap) Eagle Rock-Redbud & Cortina-Mendocino No.1 ’ ’ ’ ) ysers g
NCNB-SP-T- , : 115kV . . .
33 Clear Lake - Konocti 60kV Line C5 L-2 <95% 110% 112% |Open CB22 at Clear Lake
The line is overloaded after the
NCNB-SP-T- |Ignacio - San Rafael #.3 115 kV Ignacio-San Rafael #2 & Ignacio-San Rafael #1 5 L2 <95 13 179 Ignacio-Alto Voltage conversion
34 (between Ignacio and Las Gallinas) ~ [115kV Lines ° ° ° project is in Service. Reconductor the
line to mitigate the overload.
Select a higher conductor size for this
NCNB-SP-T- . Ignacio-San Rafael #1 & Ignacio-Las Gallinas 0 0 o, |new line that is being built as a part of
35 Ignacio-San Rafael 115 kV #2 #1 115kV Line cs -2 <95% 129% 133% e Ignacio - Alto Voltage conversion
project
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2013/2014 ISO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay - Summer Peak

“!‘, California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak

NCNB-SP-T- |Ignacio-San Rafael 60 kV # 1 5 L2 134% <95% <95%

36 (Between Ignacio and San Rafael) I - Alto Vol c .
NCNB-SP-T- |Ignacio - Alto 60 KV Line #1 (Bet Ignacio-Alto-Sausalito #2 & #1 60kV Lines grr;?:é? - Alto Voltage Conversion

-SP-T- [Ignacio - Alto ine etween i 0 0 0

37 |SAN RFLJ - GREENBRE 60 kV) €5 L2 134% | <% | <9%%
NCNB-SP-T- | Tulucay - Napa 60kV line #1 (between . 0 0 0 Napa - Tulucay No. 1 60kV line

38 [TULCAY1-TULCY JT) Tulacay-Napa #2 & Basalt #1 60kV Lines cs -2 10% <95% <95% | undgrade will mitigate the overioad
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2013/2014 ISO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay- Winter Peak

“‘,‘ California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
" - Category 2015 . 2023 N ,
ID Overloaded Facility Worst Contingency Category Description Winter 201 g WILnter Winter Potential Mitigation Solutions
Peak e Peak
Existing scheme to close the Molino -
NCNB-WP-T-[Monte Rio - Fulton 60kV (between Fulton- Molino- Cotati 60 kV(Molino sub 60 kV B L1 101 104 110% Trenton Jct section for the loss of
1 MOLINO - TRNTN_JC) to Molino Jct) ° ° ° |Fulton-Molino-Cotati line. Line will not
overload if load is not transferred
Geyser # 3 - Cloverdale 115KV (Cloverdale Ef:ﬁ;d‘;‘s;’; e ey 2023 e
NCNB-WP-T-! lear Lake - Konocti 60KV Line 115KVt MPE tap1) & Eagle Rock- Redbud c3 L-1-1 98% 116% 115% [close NO CB at Middletown, trip load
2 115 kV (Eagle Rock 115kV to Lower Lake .
at Clear Lake 60 kV with second
115kV Jct) . . .
contingency if overload persists.
Select a higher conductor size for this
NCNB-WP-T- . Ignacio-San Rafael #1 & Ignacio-Las Gallinas i 0 0 o, |new line that is being built as a part of
3 Ignacio-San Rafael 115 kV#2 #1 115kV Line €5 -2 <95% 108% 1% the Ignacio - Alto Voltage conversion
project
NCNB-WP-T-|Ignacio - San Rafael #.3 115 kV i 0 0 0 o
4 (between Ignacio and Las Gallinas) . . €5 -2 <9%% 3% 115% The line is overloaded after the
Ignacio-San Rafael #2 & Ignacio-San Rafael #1 Ignacio-Alto Voltage conversion
lgnacio - San Rafael #.3 115 kV 115KV Lines project is in Service. Reconductor the
NCNB;)WP'T- (between Las Gallinas and San C5 L-2 <95% 1% 113% line to mitigate the overload.
Rafael)
NCNB-WP-T- Ignac?o - Alto 60 kV Line #1 (Between 5 L2 151% <959 <959
6 Ignacio and San Rafael) lanacio - Alto Vol .
NCNBWP-T | gnacio - Ao 60 KV Line #1 (B Ignacio-Alto-Sausalito #2 & #1 60kV Lines gnacio - toprgji?e conversion
-WP-T-| Ignacio - Alto ine etween ) 0 0 0
7 |SAN RFLJ - GREENBRE 60 kV) €5 L2 151% <95% <95%
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2013/2014 ISO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay- Summer Off-Peak & Summer Light Load

“‘,‘ California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 Potential Mitigation Solutions
Description [ Summer | Summer N/A
Off-Peak | Light Load
. Geyser #3 - Eagle Rock 115 kv & Ukiah- Middletown 115 kV Project. In interim,
NCNB;NP'T' 82;;:::%'6';'32';:‘1 g?:xtg‘e Hopland-Cloverdale 115 kV (Ukiah sub 115kv c3 L-1-1 101% 102% open CB22 at Clear Lake and close
to City of Ukaiah) NO CB at Middletown
NCNB-NP-T- [Clear Lake - Hopland 60kV line 0 0
2 (between Granite - Hopland JCT) c3 LA 103% 104%
NCNB-NP-T- |Fulton - Hopland 60kV (between 0 0
3 Hopland JT - Cloverdale JT) c3 L1 92% 108%
NCNB-NP-T- |Fulton #1 60kV line (between 0 0
4 |CLVRDLJT - Geysers Jci) c3 LA <95% | 102%
NCNB-NP-T- |Fulton #1 60kV line (between Geysers 0 0
5 |Jct- Fitch Min Tap) e i R
Ukiah-Hopland-Cloverdale 115 kV (Ukiah sub
NCNB-NP-T- [Eagle Rock - Cortina 115kV line 115kv to Hopland Jct 115kv & Eagle Rock- ” 0 0 . .
6 |(between EGLE RCK - HOMSTKTP) |Fulton- Silverado 115 kv (Eagle rock sub to c3 L1 107% 7% Adjust generation at Geysers
Rincon Jct)
NCNB;NP'T' E)igt\'l‘:ez;’cl_'ko'a‘s’?g; 1?_'%::&) 2) c3 L-1-1 106% | 112% Adjust generation at Geysers
NCNB-NP-T- [Eagle Rock - Cortina 115kV line Fulton-Hopland 60kv & Geysers #17-Fulton 0 0 . .
8 |(between EGLE RCK - HOMSTKTP) |230kv & Eagle Roc cs -2 98% 107% Adjust generation at Geysers
NCNB-NP-T- |Eagle Rock - Cortina 115KV line Fulton-Hopland 60kv & Geysers #17-Fulton i 0 0 . .
9 |(between HOMSTKTP - HGHLNDJ2) [230kv & Eagle Roc cs L2 7% 107% Adjust generation at Geysers
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay - Summer Peak

“2‘ California ISO

Voltage Deviations Shoping a Renewed Future
Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions

Description | Summer | Summer | Summer

Peak Peak Peak

NP | FRT SWRD 60 B L1 | 643% | -839% | <5%

NC\TDB_'ZSP' FRUITLND 60 @iﬁfﬁiﬁ'ﬁtﬂgﬁﬁuﬁ%E 60KV B L-1 -5.09% -6.79% <5%  |Bridgeville - Garberville 115KV line project
Moo | GRERVLLE®0 B L1 | 812% | 047 | <5%
Nc\t'gfp' CLOVRDLE 115 B L-1 5.94% 5.74% 7.12%
NC\TS_'SSP' HPLND JT 60 (C?:ELBS\/EERRgzL'EC:'%Y(E/RS?AfE1;f\}; 1 B L-1 <5% <5% 531% |Adjust generation at Geysers
NCC'S_'GSP' HPLND JT 115 B L-1 <5% <5% 5.73%
Ncygfp' GRANITE 60 B L-1 8.21% <5% <5%
oo™ | HARTLEY 60 B L1 | eS| <s% | <5%
oo™ | cLERLKE SO B L1 | ess% | <s% | <5%
NCNB-SP- . . .
VD-10 KONOCTI6 60 Konocti - Eagle Rock 60kV B L-1 17.01% <5% 5.36% [Middletown 115kV project
N%E_’ﬁp' LOWR LKE 60 B L-1 17.41% <5% <5%
NP | miDDLTWN 60 B Lt | 799% | o<s% | <5%
NC\:/“['ESP' UPPR LKE 60 B L-1 7.12% <5% <5%
NC\:/'\E)BSP GUALALA 60 mg:tg E;g-sFuutl)t)on 60 KV(Wohler Jct 60 Kv to B L-1 <5% <5% -5.42% |Install reactive support near Annapolis / Fort Ross
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay - Summer Peak

Voltage Deviations

L“y California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak

NCNB-SP- | 1 \BAR 60 B L-1 5.92% 6.67% 6.80%

VD-15
NCV%EEEP' CALISTGA 60 HAKEVILLE glfga':\gtszeov'k"\‘jf”b R - L1 653% | 701% | 7.82% Middletown 115KV project
NCNB-SP- | o1 HELNA 60 B L-1 632% | 677% | 755%

VD-17
NCNB-SP- MEYERS 115 . . B L-1 5.65% <5% <5%

VD-18 Ignacio - Mare Island No.2 (Ignacio sub to ; : :

T Hamiton Wefiand) Ignacio - Alto Voltage conversion project
NCNB-SP- 1 cArauINZ 115 B L S8%% | <S% | <%

VD-19
N%E_‘;P' LOWR LKE 60 B L-1 <5% | 510% | 571%
N%E_‘;P' MIDDLTWN 60 '\H"c')dr:';t;m;v")'ome&ake 15KV (Middiwn to | L-1 <5% 9.63% | 10.75% [Adjust generation at Geysers
NCNB-SP- |\ iDpLTWN 115 B L-1 <5% | 1416% | 1451%

VD-22
NCNB-SP- | £ E Rok 60 EAGLE ROCK 115/60 KV BANK NO.1 B L1 1108% | 570% | 7.00% [oPen EagleRockKonocti60kVine for Eagle

VD-23 Rock bank outage

California 1ISO/MID/RT
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay - Summer Peak

Voltage Deviations

“‘y‘ California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
N | GRANITE 60 1 Bus | 1042% | <10% | <10%
e | HARTLEY 60 1 Bus | 1095% | <10% | <10%
e | CLERLKE®O 1 Bus | 1216% | <10% | <10%
NCNB-SP- 0 O 0
o | EGLERCK®0 BUS FAULT AT EGLERCK 115,00 1 Bus | 2245% | <10% | <10%
Adjust generation at Geysers
NCNB-SP-
ne | KONOCTIG 60 1 Bus | 1924% | <10% | <10%
o | LOWR LKE 60 1 Bus | 1958% | <10% | <10%
N ror | MIDDLTWN 60 1 Bus | 2007% | <10% | <10%
NCNB-SP- 0 o 0
o | MDDLTWN 115 BUS FAULT AT HOMSTKTP 11500 1 Bus | <10% | 1383% | 14.16%
Nor | GRERVLLE 60 1 Bus | -836% | -1072% | <10%
— BUS FAULT AT LYTNVLLE  60.00 Bridgevile - Garbervlle 115KV line
oy | KEKAWAKA 60 1 Bus | -028% | -1184% | <10%
o | PUEBLO 115 C2 | Breaker | <10% | <10% | 10.20%
S Lakeville 115 kV CB102 stuck Adjust Monticello Ph generation
o | SONOMA 115 C2 | Breaker | 1210% | 1212% | 13.32%

California 1ISO/MID/RT
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2013/2014 I1SO Reliability Assessment - Study Results
Study Area: PG&E North Coast & North Bay - Summer Peak

“‘y‘ California ISO

Shaping a Renewed Future

Voltage Deviations

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
NCV“I‘)E_‘;P' ELK 60 C2 | Breaker |NotSolved | NotSolved |Not Solved
NCV“I‘)E_‘;P' PHILO 60 C2 | Breaker |NotSolved | NotSolved |Not Solved
N%iip' GARCIA 60 C2 | Breaker |NotSolved| NotSolved |NotSolved
N%E_Zzp' COVELOS 60 C2 | Breaker |NotSolved| NotSolved |NotSolved
N%ﬁgp' WILLITS 60 C2 | Breaker |NotSolved| NotSolved |NotSolved
N%Efﬁp' BIG RIVR 60 C2 | Breaker |NotSolved| NotSolved |NotSolved
NCNB-SP-

VD42 FRT BRGG 60 C2 Breaker | Not Solved | Not Solved | Not Solved | Case not solved due to voltage collapse. Problem

Mendocino 60 kV CB42 stuck is seen with Big river and Garberville SVCs. Install

N(i/'\é)B‘SP FRT SWRD 60 c2 Breaker | Not Solved | Not Solved | Not Solved | @dditional reactive support in the Mendocino area.
N(i/'\é)BjP FRUITLND 60 C2 Breaker | Not Solved | Not Solved | Not Solved
N?/%BEP GRBRVLLE 60 C2 Breaker | Not Solved | Not Solved | Not Solved
N(i/l\é)BgP KEKAWAKA 60 C2 Breaker | Not Solved | Not Solved | Not Solved
NC\;/'\E)B;P LYTNVLLE 60 C2 Breaker | Not Solved | Not Solved | Not Solved
NC\)/I\E)B4§P PNT ARNA 60 C2 Breaker | Not Solved | Not Solved | Not Solved
NC\)/I\E)B43P PTTR VLY 60 C2 Breaker | Not Solved | Not Solved | Not Solved

California 1ISO/MID/RT October 31, 2013 Page 11 of 39



2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay - Summer Peak

Voltage Deviations

L“y California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
NCNB-SP- |\ eNDOCNO 60 c2 | Breaker | <10% | <10% | 1074% ,
VD-50 BUS FAULT AT 31200 MENDOCNO CB102 Install a series breaker to 115kV CB102 at
_Sp. stuck 115.00 Mendocino
N(\:/NDEES?P MNDCNO M 115 c2 | Breaker | <10% | <10% | 1065%
N%igp' CLER LKE 60 c3 L1 | 1000% | <10% | <10%
NCNB-SP- , , .
VD53 KONOCTI6 60 GARBERVILLE - LAYTONVILLE 60KV C3 L-1-1 1719% | <10% <10%
NS (Kekawaka JCt to Laytonville) & Konocti - Middletown 115kV project
N V,\ll)i 4P' LOWR LKE 60 Eagle Rock 60kV c3 L1 | 1758% | <10% | <10%
N%E_;;P' MIDDLTWN 60 c3 L1 | 1846% | <10% | <10%
N%E_zssp' PHILO 60 c3 L-1-1 <10% | <10% | 1048%
NCNB-SP- | R ANITE 60 c3 L1 | 11.95% | 1153% | 1298%
VD-67 Mendocno- Ukiah 115 kV(Mendocino 115KV to
NCNB-SP- CALPELLA 115kV) & GEYSER#3 - \ . \ . .
VD-58 HARTLEY 60 CLOVERDALE 115K (CLOVERDALE 115KV to C3 L-1-1 9.12% <10% 10.06% [Adjust generation at Geysers
o MPE TAP1)
N%E;gp CLER LKE 60 c3 L-1-1 <10% <10% 10.77%
N%igp' MASONITE 60 c3 L-1-1 <10% | <10% | 1136%

California 1ISO/MID/RT

October 31, 2013
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay - Summer Peak

Voltage Deviations

L“y California ISO

Shaping a Renewed Future

California 1ISO/MID/RT

October 31, 2013

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
NCNB-SP- | R LKE 60 c3 L1 | 1022% | <10% | <10%
VD-61
NCNB-SP- . | . . .
VD62 KONOCTI6 60 Mendocno- Ukiah 115 kV(Mendocino 115kVto | C3 L-1-1 17.60% | <10% <10%
NS CALPELLA 115kV) & Konocti - Eagle Rock Middletown 115kV project
" V,\[ljigp- LOWR LKE 60 60KV c3 L-1-1 17.94% | <10% | <10%
NCNB-SP- |y iobLTwN 60 c3 L1 | 1843% | <10% | <10%
VD-64
N%E;gp' ELK 60 c3 L-1-1 <10% | <10% | 19.20%
N%E_ng' PHILO 60 c3 L-1-1 <10% | <10% | 18.84%
A UKIAH 115 C3 L-1-1 11.10% 10.80% 17.91%
VD-67
NCNB-SP- | arcia 60 c3 L-1-1 <10% | <10% | 1950%
VD-68
NCNB-SP- | 5vEL06 60 c3 L1 | 1020% | 10.02% | 14.89%
VD-69
NCNB-SP- | R ANITE 60 c3 L-1-1 <10% | <10% | 14.14%
VD-70
N%?;?P' HARTLEY 60 c3 L-1-1 <10% | <10% | 14.05%
NCNB-SP- | | ,cERNE 115 c3 L-1-1 <10% | <10% | 12.34%
VD72
NCNB-SP- | \y1LLiTs 60 c3 L1 | 1001% | <10% | 17.71%
VD73
NCNB-SP- | &5 RIVR 60 c3 L-1-1 <10% | <10% | 18.85%
VD74
Novhggp' CALPELLA 115 c3 14 | 1088% | 1058% | 17.55%

Page 13 of 39



2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay - Summer Peak

Voltage Deviations

L“y California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
NCNB-SP- MENDOCINO - REDBUD 115 KV y - -
CLER LKE 60 C3 L-1-1 <10% <10% 12.95% In addition to Big River and Garberville SVCs

VD-76 :
ONBSP (ME;NE%%(I;:;\K; iugL?Vll_EllJR%EAFEE ﬁ;}?) & install additional voltage support in the mendocino

D77 CLOVRDLE 115 (CLOVERDALE 115KV to MPE TAP1) C3 L-1-1 1275% | 1240% | 20.09% coast area.
NCNB-SP- | o1 BRGG 60 c3 L1-1 <10% | <10% | 19.37%

VD-78
NCNB-SP- | 1o \D T 60 c3 L-1-1 11.02% | 1070% | 17.12%

VD-79
NCNB-SP- | 1o ND JT 115 C3 L-1-1 1147% | 11.15% | 18.38%

VD-80
N%E_‘;P' LYTNVLLE 60 c3 L1-1 10.18% | <10% | 14.65%
NCNB-SP- | \1ASONITE 60 c3 L4 | 1031% | 10.05% | 17.66%

VD-82
N%E_‘;P' MENDOCNO 60 c3 L1-1 1058% | 10.32% | 17.38%
N%E_’;P' MENDOCNO 115 C3 L-1-1 1070% | 1041% | 17.26%
N%E_’égp' MNDCNO M 115 c3 11 | 1054% | 1028% | 17.35%
NCNB-SP- PNT ARNA 60 C3 L-1-1 <10% <10% 19.49%

VD-86
NCNB-SP- | prre vy 60 c3 L-1-1 <10% | <10% | 16.92%

VD-87
Nf/“['gzp' UPPR LKE 60 C3 L-1-1 <10% <10% 14.91%

California 1ISO/MID/RT

October 31, 2013
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay - Summer Peak

Voltage Deviations

“‘y‘ California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
o | CLERLKE S0 s | L1t | 1086% | <10% | <10%
NCNB-SP-
VD-90 KONOCTI6 60 MENDOCINO - REDBUD 115 KV C3 L-1-1 18.00% <10% <10%
CNBS (MENDOCINO SUB TO LUCERN JCT2 11 & Middletown 115kV project
e | LOWRLKE 60 Konocti - Eagle Rock 60kV 3 | LAt | 1836% | <10% | <10%
N eor | MIDDLTWN 60 3 | LAt | 188 | <10% | <10%
NCNB-SP- Ukiah-Hopland-Cloverdale 115 kV (Ukiah sub In addition to Big River and Garberville SVCs,
VD-93 REDBUD 115 115kv to Hoplan & Eagle Rock- Redbud 115 C3 L-1-1 <10% 12.44% 11.58% [install additional voltage support in the mendocino
kV (Eagle Rock 115kV to Lower Lake coast area.
Mo | GRANITE 60 c3 | LAt | 14ee% | <10% | <10%
Mo | HARTLEY 60 c3 | LAt | 140% | <10% | <10%
NCNB-SP Ukiah-Hopland-Cloverdale 115 kV (Ukiah sub
D S-JG " | CLER LKE 60 115kv to Hopland) & Konocti - Eagle Rock C3 L-1-1 16.30% <10% <10% |Middletown 115KV project
' 60kV
NCror || HPLND JT 60 s | L1t | 1006% | <10% | <10%
NCror | UPPRLKE 60 3 | LAt | 1284% | <10% | <10%
NCNB-SP- Eagle Rock-Cortina 115kV Lines & Cortina- 0 0 0 . ,
VD-99 MIDDLTWN 60 Mendocino No.1 115 C5 L-2 <10% 10.21% 11.58% |Adjust generation at Geysers
NELES™ || miDDLTWN 115 c5 L2 <10% | 1463% | 15.21%

California 1ISO/MID/RT

October 31, 2013
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay - Summer Peak

Voltage Deviations

California I1ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
NCNB-SP- Eagle Rock-Redbud & Cortina-Mendocino No.1 0 0 0
VD-101 REDBUD 115 115KV C5 L-2 <10% <10% 12.05%
NSE‘E'()S;' LUCERNE 115 c5 L2 0% | <10% | 11.79%
NSE‘E'()SI" ALTO 60 c5 L2 | 1205% | <10% | <10%
Ignacio-Alto-Sausalito #2 & #1 60kV Lines Ignacio - Alto Voltage conversion project
NCNB-SP-
VD-105 GREENBRE 60 C5 L-2 10.46% <10% <10%
NCNB-SP- Lakevile-Sonoma #1 & #2 115KV Lines Trip load at Pueblo by existing SPS
VD-106 | SONOMA 115 C5 L2 1120%  11.41%|  1251% P y exsing
California ISO/MID/RT October 31, 2013
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2013/2014 I1SO Reliability Assessment - Study Results
Study Area: PG&E North Coast & North Bay- Winter Peak

“‘y‘ California ISO

Shaping a Renewed Future

Voltage Deviations

Post Cont. Voltage Deviation %
, - Category 2015 . 2023 I, ,
ID Substation Worst Contingenc Catego . Potential Mitigation Solutions
gency 91 Description | Winter 201§e\’;’|'(”ter Winter ‘
Peak Peak
e | HARTLEY 60k B Lt | s | <% | <5
aa | CLERLKEGOKY B L1 | s98% | <% | <5
Nc\rjgzgvp- KONOCTI6 60 kV Konocti - Eagle Rock 60KV B L-1 10.80% <5% <5%
NCCS:ZVP- LOWR LKE 60 kV B L-1 10.93% <5% <5%  |Middle town 115kV project
NC\N/S:ZVP' MIDDLTWN 60 kV B L-1 11.11% <5% <5%
NCNB-WP- | o aLisTGA 60 kv , B L1 560% | 589% | 642%
VD-6 LAKEVILLE #1 60 kV(Lakeville sub 60 kV to
“WP- Dunbar Sub 60 kV
Nccg_gv P-1 ST HELNA 6O KV ) B L-1 5.47% 5.75% 6.26%
NC\N/S:XVP_ SAUSALTO 60 kV lﬁgongg?o- Alto - Saulsalito # 260 kV (IGNACOA | - 5 L-1 4.69% <5% <5% |Ignacia - Alto Voltage conversion project
NC\N/S:;VP- GREENBRE 60 kV Lgirt\a6<(;)|c:( \_/;—\Ito 60 kV ( Ignacio A 60kv to Ignacio B L1 5.60% <59% <59%
NCNB-WP- |y i DDLTWN 60 kv , , B L-1 <5% 5.07% 6.25%
VD-10 Middle Town - HomeStake 115kV (Middltwn to . .
c Homsttp 115kV) Adjust generation at Geysers
N | MIDDLTWN 115 kv B L1 % | 1133% | 1172%
NCNB-WP- | £ 51 E Rek 60 kv EAGLE ROCK 115/60 KV BANK NO.1 B L-1 9.35% <5% <59  |open Eagle Rock-Konocti 60 kV line for Eagle
VD-12 Rock bank outage

California 1ISO/MID/RT October 31, 2013 Page 17 of 39



2013/2014 I1SO Reliability Assessment - Study Results
Study Area: PG&E North Coast & North Bay- Winter Peak

L“y California ISO

Voltage Deviations Shaping a Renewed Future

Post Cont. Voltage Deviation %
i i Category | 2015 . 2023 ol Mitigat .
ID Substation Worst Contingency Category Description Winter 201 sev;/Lnter Winter Potential Mitigation Solutions
Peak Peak
N | EcLERCKe0KV 1 Bus | 14.14% | <10% | <10%
Mo | KoNocTIs 60 kv 1 Bus | 1189% | <10% | <10%
S BUS FAULT AT 31220 EGLE RCK  115.00 Middle town 115KV project
o | LOWRLKE 60KV 1 Bus | 1208% | <10% | <10%
NC\;\'DB_;VGVP' MIDDLTWN 60 kV C1 Bus 1224% | <10% <10%
NODIP | EKeoky C2 | Breaker | <10% | 1540% | <10%
N | PHILOGOKY C2 | Breaker | <10% | 1282% | <10%
| cARCIAGOKV C2 | Breaker | <10% | 1545% | <10%
NC\?D'%'zvgp' COVELOS6 60 kV C2 Breaker | 13.13% | 23.49% | <10%
NC\;\'DB_;VP' WILLITS 60 kv C2 Breaker | 11.87% | 23.36% | 10.74%
o | BIGRIVR 60K C2 | Breaker | <10% | 1550% | <10%
NC\;\'D'%'ZV;/P' FRT BRGG 60 kV C2 Breaker | <10% | A7.82% | <10% | e i the Mendoci
- Mendocino 60 KV CB42 stuck nstall adaitional reac IVaer::ppO In the ivienaocino
| FRT SWRD 60V C2 | Breaker | 1002% | 1674% | <10%
NC\;\'DB_'Z\’;/P' FRUITLND 60 kV C2 Breaker | <10% | 1425% | <10%
N | GRBRVLLE 60KV C2 | Breaker | 1159% | 19.65% | <10%
NC\;“D'?'ZV;’P' KEKAWAKA 60 kv C2 Breaker | 11.93% | 20.34% | <10%

California 1ISO/MID/RT October 31, 2013 Page 18 of 39



2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay- Winter Peak

Voltage Deviations

“2 California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

, - Category 2015 . 2023 I, ,
ID Substation Worst Contingency Category Description Winter 201 sev;/Lnter Winter Potential Mitigation Solutions
Peak Peak

| LYTNVLLE 60 kv C2 | Breaker | 13.00% | 23.29% | <10%
| PNT ARNA GO KV C2 | Breaker | <10% | 15.45% | <10%
NC\?'DE;V(;/P' PTTR VLY 60 kV C2 Breaker | 11.20% | 2249% | 10.25%
NC\;\'D'%'B\QVP' CLER LKE 60 kv Cc3 L-1-1 10.03% <10% <10%
NCNB-WP- Ukiah-Hopland-Cloverdale 115 kV (Ukiah sub " 0 <100 <100

VD-32 KONOCTIE 60 kv 115kv to Hopland) & Konocti - Eagle Rock c3 L1 15.70% 10% 10% Middletown 115kV project

WP- 60KV
NC\?'D?SV\,;/P LOWR LKE 60 kv Cc3 L-1-1 15.89% <10% <10%
NC\?DEE'S\QP' MIDDLTWN 60 kV Cc3 L-1-1 16.18% <10% <10%
Ukiah-Hopland-Cloverdale 115 kV (Ukiah sub . .

NCNBWP- 1 EGLE Rek 60 kv 115kv to Hopland) & EAGLE ROCK 115/60KV |  C3 44| 1347% | <10% | <10y |oPen Eagle Rock-onocti6O kVine for Eagle

VD-35 Rock bank outage

BANK NO.1

| ATogokv c5 L2 | 1807% | <10% | <10%
NCNB-WP- , , . . . . . . .

VD-37 GREENBRE 60 kV Ignacio-Alto-Sausalito #2 & #1 60kV Lines C5 L-2 15.98% <10% <10% [lgnacio - Alto voltage conversion project
| SANRFLIGO KV c5 L2 | 1336% | <10% | <10%

California 1ISO/MID/RT

October 31, 2013
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay- Summer Off-Peak & Summer Light Load

Voltage Deviations

“% California I1ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category Dce;zztcer?p(;irgn 82211rr?er Szr(r)11r:er NIA Potential Mitigation Solutions
u u
Off-Peak | Light Load

No violations reported

California ISO/MID/RT

October 31, 2013
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay - Summer Peak b X C |F s ISO
HIgh/LOW Voltage ‘, ” O I g!\'(gal g\ewed Future
Voltage (PU)
. . Category i T, .
ID Substation Worst Contingency Category Description 2015 Summer| 2018 Winter | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak

NCNB{SP'V' FRT SWRD 60 kV B L-1 1.09 113 >0.9
NCNB-SP-V-|' eRuITLND 60 kv GARBERVILLE - LAYTONVILLE 60KV B L-1 1.08 1.10 >0.9 Bridgeville - Garberville 115kV line

2 (Kekawaka JCt to Laytonville)
NCNB:;SP'V' GRBRVLLE 60 kV B L-1 1.12 1.16 >0.9
NCNE:SP'V' CLER LKE 60 kV B L-1 0.90 >0.9 >0.9
NCNBéSP'V' KONOCTI6 60 kV B L1 0.84 >0.9 0.98

Konocti - Eagle Rock 60kV Middletown 115kV project

NCNB-SP-V-

6 LOWR LKE 60 kv B L-1 0.82 >0.9 >0.9
NCNBY'SP'V' MIDDLTWN 60 kV B L-1 0.78 >0.9 >0.9
NCNBE;SP'V' GRANITE 60 kv c1 Bus 0.90 >0.9 >0.9
NCNBS;SP'V' HARTLEY 60 kV c1 Bus 088 >0.9 509
NCN%SP'V' CLER LKE 60 kV c1 Bus 088 >0.9 >0.9
NCNELSP'V' EGLE RCK 60 kV ?ESSOZAULT AT 31220 EGLE RCK c1 Bus 082 >0.9 >09  |Middietown 115KV project
NCNB1'28P'V' KONOCTI6 60 kV c1 Bus 082 >0.9 >0.9
NCNB1'33P'V' LOWR LKE 60 kV c1 Bus 080 >0.9 >0.9
NCNB1'43P'V' MIDDLTWN 60 kV c1 Bus 0.76 >0.9 >0.9

California 1ISO/MID/RT

October 31, 2013
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay - Summer Peak b X C IF s ISO
High/Low Voltage ‘ y S gsg; g\ewed Future
Voltage (PU)
. . Category i T, .
ID Substation Worst Contingency Category Description 2015 Summer| 2018 Winter | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak
NCNE;'SSP'V' FRT SWRD 60 kV c1 Bus >0.9 113 >0.9
NCNE;';P'V' FRUITLND 60 kV c1 Bus >0.9 110 >0.9
BUS FAULT AT 31308 LYTNVLLE ~ 60.00 Bridgeville - Garberville 115KV line
NCNE;'?SP'V' GRBRVLLE 60 kv c1 Bus 112 116 509
NCN%SP'V' KEKAWAKA 60 kV ct Bus 112 116 509
NCNE;'QSP'V' ELK 60 kV c2 | Breaker 087 082 081
NCNE;'OSP'V' PHILO 60 kV c2 | Breaker 0.90 087 0.86
NCNE;SP'V' GARCIA 60 kV c2 | Breaker 0.86 082 080
NCNE;'ZSP'V' COVELOS 60 kV c2 | Breaker 0.74 0.71 0.74
NCNE;'33P'V' WILLITS 60 KV c2 Breaker 0.75 071 0.70
NCNE;SP'V' BIG RIVR 60 kV c2 | Breaker 0.86 080 078
NCNE;_)SP'V' FRT BRGG 60 kV c2 | Breaker 0.82 077 075 | )
Mendocino 60 KV CB42 stuck nsta a. Itional reactive support near

NCNB-SP-V- Mendocino area

2% FRT SWRD 60 kV C2 Breaker 0.87 0.86 >0.9
NONESPAE1 FRuImLND 60 kv C2 | Breaker | 089 0.8 >09
NCNBz'SSP'V' GRBRVLLE 60 kV c2 | Breaker 0.84 083 >09
NCNBZ'QSP'V' KEKAWAKA 60 KV c2 | Breaker 081 080 >09

California 1ISO/MID/RT

October 31, 2013

Page 22 of 39



2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay - Summer Peak s \ . .
| ~2 California ISO
H’gh/LOW VOItage ‘ Shaping a Renewed Future
Voltage (PU)
. . Category i e .
ID Substation Worst Contingency Category Description 2015 Summer| 2018 Winter | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak

NCNB3'OSP'V' LYTNVLLE 60 kv C2 Breaker 0.75 0.72 0.75
NCNB3'18P'V' PNT ARNA 60 kV C2 | Breaker 086 0.82 080
NCNE;'ZSP'V' PTTR VLY 60 kV C2 Breaker 0.78 0.74 0.73
NCNB-SP-V- COVELOB 60 kV GARBERVILLE - LAYTONVILLE 60KV c3 L-1-1 >0.9 >0.9 0.88 - . .

33 (Kekawaka JCt to Laytonvill & GEYSER # 3 - Install additional reactive support in the

CLOVERDALE 115K (CLOVERDALE 115KV Mendocino area

P/ to MPE TAP1)
NCNE; 4SP V-1 LYTNVLLE 60 kv c3 L-1-1 >0.9 >0.9 0.90
NCNE;':P'V' CLER LKE 60 kV Cc3 L-1-1 0.90 >0.9 >0.9
NCNB-SP-V- GARBERVILLE - LAYTONVILLE 60KV

1- > >

36 KONOCTI6 60 kv (Kekawaka JCt to Laytonville) & Konocti - c3 LA 084 09 09 Middletown 115kV project

Qp.\/. Eagle Rock 60kV
NCN27SP v LOWR LKE 60 kV C3 L-1-1 0.82 >09 >09
NCNE":P'V' MIDDLTWN 60 kV C3 L-1-1 0.78 >0.9 >09

California 1ISO/MID/RT

October 31, 2013
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay - Summer Peak . .

) California ISO

Igh/LOW VoItage Shaping a Renewed Future

Voltage (PU)
_ . Category . ol Mitiqati ;
ID Substation Worst Contingency Category Description | 2018 Summer | 2018 Winter | 2023 Summer Potential Mitigation Solutions

Peak Peak Peak

NCN%'QSP'V' ELK 60 kV c3 L1-1 >0.9 >0.9 0.79

NCNIi—OSP-V- PHILO 60 KV c3 L1-1 >09 >09 0.80

NCNZ}SP'V' UKIAH 115 kV c3 L-1-1 0.90 090 082

NCNZ'ZSP'V' GARCIA 60 kV c3 L-1-1 >0.9 >09 0.79

NCNZ'SSP'V' COVELO6 60 kV Cc3 L-1-1 0.88 0.89 0.81

NCNZSP'V' GRANITE 60 kV C3 L-1-1 >0.9 >0.9 0.86

NCNE'E)SP'V' GUALALA 60 kV C3 L-1-1 >0.9 >0.9 0.89

NCNE'GSP'V' HARTLEY 60 kV C3 L-1-1 >0.9 >0.9 0.84

NCNE}SP'V' LUCERNE 115 kV C3 L-1-1 >0.9 >0.9 0.90

NCNE::P'V' WILLITS 60 KV c3 L-1-1 0.90 >09 0.80

NCNZ'QSP'V' BIG RIVR 60 kV MENDOCINO - REDBUD 115 KV c3 L-1-1 >09 >0.9 081

(MENDOCINO SUB TO LUCERN JCT2) & Install additional reactive support in the
NCNB-SP-V-| -\ PELLA 115 kv GEYSER # 3 - CLOVERDALE 115K c3 L-1-1 0.91 0.91 083  [Mendocino area.
50 (CLOVERDALE 115KV to MPE TAP1)
NCN%}SP'V' CLER LKE 60 kV c3 L-1-1 >0.9 >09 0.86
NCNBS'ZSP'V' CLOVRDLE 115 kv c3 L-1-1 089 0.90 0.82

California 1ISO/MID/RT

October 31, 2013
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay - Summer Peak L ) C IF $ ISO
High/Low Voltage - i gh)“fl:"“?"l Rae”ewed Peiuse
Voltage (PU)
ID Substation Worst Contingency Category Diiﬁ?p?g 0 2015 Summer| 2018 Winter | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak
NCNE;SP'V' FRT BRGG 60 kV c3 L-1-1 >0.9 >09 0.79
NCNE;'fP'V' HPLND JT 60 kV c3 L-1-1 091 091 084
NCNE;':P'V' LYTNVLLE 60 kV c3 L-1-1 0.89 >0.9 082
NCNE;'GSP'V' MASONITE 60 kV c3 L-1-1 091 0.92 083
NCNE;'?SP'V' MENDOCNO 60 kV c3 L-1-1 092 0.92 083
NCNE;?P'V' MENDOCNO 115 kv c3 L-1-1 091 0.92 083
NCN%'QSP'V' MNDCNO M 115 kv c3 L-1-1 091 0.92 083
NCN%'OSP'V' PNT ARNA 60 kV c3 L-1-1 >0.9 >09 0.79
NCN%}SP'V' PTTR VLY 60 kV c3 L-1-1 >0.9 509 083
NCN%'ZSP'V' UPPR LKE 60 kV c3 L-1-1 >0.9 509 0.84

California 1ISO/MID/RT

October 31, 2013
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay - Summer Peak 6 \ C |F . ISO
High/Low Voltage ‘ y S gh)a!:‘go' gewed Future
Voltage (PU)
) . Category i e .
ID Substation Worst Contingency Category Description 2015 Summer| 2018 Winter | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak
NCNBG'38P'V' GRANITE 60 kV C3 L-1-1 0.84 >0.9 >0.9
NCNE&SP'V' HARTLEY 60 kV C3 L-1-1 0.84 >0.9 >0.9
NCNB-SP-V-1" 1 ER LKE 60 kv C3 L-1-1 0.82 >0.9 >0.9
65 Ukiah-Hopland-Cloverdale 115 kV (Ukiah
NCNB-SP-V- sub 115kv to Hopland) & Konocti - Eagle Middletown 115kV Project
66 KONOCTI6 60 kV Rock 60KV C3 L-1-1 0.77 >0.9 >0.9
NCNBG;SP'V' LOWR LKE 60 kV C3 L-1-1 0.75 >0.9 >0.9
NCNBG':P'V' MIDDLTWN 60 kV C3 L-1-1 0.72 >0.9 >0.9
NCNBG'QSP'V' UPPR LKE 60 kV C3 L-1-1 0.87 >0.9 >0.9
Ukiah-Hopland-Cloverdale 115 kV (Ukiah . . .
NCNE;'OSP'V' GUALALA 60 kV sub 115kv to Hopland) & Fulton #1 60KV c3 L-1-1 >0.9 >0.9 089 'C';‘:L"’;glgeac“ve supportin 2022 at Annapolis
(Geyserville sub 60 kV to Geyserville JCt 6
Ukiah-Hopland-Cloverdale 115 kV (Ukiah . .
NCNE; 1SP V| EGLERCK 60 kV sub 115kv to Hopland) & EAGLE ROCK c3 L-1-1 0.88 >0.9 >0.9 ‘é‘;eTeEng":i E:r?:: ;(J’t:"‘;“ 60 kVline for
115/60 KV BANK NO.1 9 g
NCNB-SP-V-\ - ovELOB 60 kv | | c5 L2 >09 >09 089 3 ' '
72 Eagle Rock-Redbud & Cortina-Mendocino Install addition reactive support in
_SP.-V- No.1 115kV Mendocino area
NCNB73SP V-1 LYTNVLLE 60 kv c5 L2 >09 >09 090
NCNB7'43P'V' ALTO 60 kV c5 L2 085 >09 >09
NCNB-SP-V- . . . . . .
75 GREENBRE 60 kV Ignacio-Alto-Sausalito #2 & #1 60kV Lines C5 L-2 0.87 >0.9 >0.9 Ignacio - Alto voltage conversion project

California 1ISO/MID/RT October 31, 2013 Page 26 of 39



2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay - Summer Peak b \ C |F s ISO
High/Low Voltage ‘, 4 S gs‘g c1| gewed Future
Voltage (PU)
. . Category i e .
ID Substation Worst Contingency Category Description 2015 Summer| 2018 Winter | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak
NCNE;'GSP'V' SAN RFLJ 60 kV cs L2 090 >0.9 >0.9
NCNE;'?SP'V' GUALALA 60 kV Tulucay-Vaca & Vaca-Lakeville 230kV Lines | C5 L2 >0.9 >0.9 089 gzzﬁglrae“t"’e supportin 2022 at Annapolis /

California 1ISO/MID/RT

October 31, 2013
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay- Winter Peak s \ . .
| -2 California ISO
H’gh/LOW VOItage ‘ Shaping a Renewed Future
Cat Voltage (PU)
ID Substation Worst Contingency Category Dezcer?p?g 0 2015 Winter | 2018 Winter 2023 Winter Potential Mitigation Solutions
Peak Peak Peak
NCNB;WP'V' MIDDLTWN 60 Bus Fault at EGLE RCK  115.00 C1 Bus 0.89 >0.9 >0.9 Middletown 115kV project
NCNB;NP'V' ELK 60 C2 Breaker | NotSolved | Not Solved Not Solved
NCNB;)WP'V' PHILO 60 C2 Breaker | NotSolved | Not Solved Not Solved
NCNBL"WP'V' GARCIA 60 C2 Breaker | NotSolved | Not Solved Not Solved
NCNB;NP'V' COVELOS 60 C2 Breaker | NotSolved | Not Solved Not Solved
NCNBQNP'V' WILLITS 60 C2 Breaker | NotSolved | Not Solved Not Solved
NCNB;WP'V' BIG RIVR 60 C2 Breaker | NotSolved | Not Solved Not Solved
NCNBéWP'V' FRT BRGG 60 C2 Breaker | NotSolved | Not Solved Not Solved nstall additional reacti "
Mendocino 60 KV CB42 stuck nsia a‘ Itional reactive support near

NCNB-WP-V- Mendocino area.

9 FRT SWRD 60 C2 Breaker Not Solved Not Solved Not Solved
NCNE:(\)N PVl FRUITLND 60 C2 Breaker | NotSolved | Not Solved Not Solved
NCNB1'¥VP'V' GRBRVLLE 60 C2 Breaker | NotSolved | Not Solved Not Solved
NCNE:;N P-V- KEKAWAKA 60 C2 Breaker | NotSolved | Not Solved Not Solved
NCNE:;N P-V- LYTNVLLE 60 C2 Breaker | NotSolved | Not Solved Not Solved
NCNE:XVP'V' PNT ARNA 60 C2 Breaker | NotSolved | Not Solved Not Solved
NCNE;';N P-V- PTTR VLY 60 C2 Breaker | NotSolved | Not Solved Not Solved
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay- Winter Peak ‘/ \ C IF % ISO
High/Low Voltage ‘ y S gh)a!:‘gol Raenewed Future
Cat Voltage (PU)
ID Substation Worst Contingency Category Deéslcer?p(:g 0 2015 Winter | 2018 Winter 2023 Winter Potential Mitigation Solutions
Peak Peak Peak
NCNE;'gV PV konocTi 60 Cc3 L-1-1 0.87 >0.9 >0.9
Ukiah-Hopland-Cloverdale 115 kV (Ukiah

NCNB-WP-V- sub 115kv to Hopland) & Konocti - Eagle Middletown 115kV project

17 LOWR LKE 60 Rock 60KV C3 L-1-1 0.86 >0.9 >09
NCNE;'XVP'V' MIDDLTWN 60 c3 L-1-1 085 >0.9 >0.9
NCNE:S\)N PVl ALTo60 cs L2 078 >0.9 >0.9
NCNB-WP-V- . . . . . .

20 GREENBRE 60 Ignacio-Alto-Sausalito #2 & #1 60kV Lines C5 L-2 0.81 >0.9 >0.9 Ignacio - Alto voltage conversion project
NCNE;'¥VP'V' SAN RFLJ 60 cs L2 085 >0.9 >0.9
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2013/2014 I1SO Reliability Assessment - Study Results
Study Area: PG&E North Coast & North Bay- Summer Off-Peak & Summer Light Load

“3 California I1ISO

HIgh/LOW Voltage Shaping a Renewed Future
Voltage (PU)
. . Category N .
ID Substation Worst Contingency Category 7, 2015 Summer| 2018 Summer Potential Mitigation Solutions
Description . N/A
Off-Peak Light Load

No violations reported

California ISO/MID/RT
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Page 30 of 39



2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay - Summer Peak

Transient Stability

‘2 California ISO

Shaping a Renewed Future

ID

Contingency

Category

Category
Description

Transient Stability Performance

2015 Summer Peak 2018 Summer Peak

2023 Summer Peak

Potential Mitigation Solutions

No violations reported.

California ISO/MID/RT
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay- Winter Peak

Transient Stability

‘2 California ISO

Shaping a Renewed Future

ID

Contingency

Category

Category
Description

Transient Stability Performance

2015 Winter Peak

2018 Winter Peak

2023 Winter Peak

Potential Mitigation Solutions

No violations reported.

California ISO/MID/RT

October 31, 2013
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay- Summer Off-Peak & Summer Light Load

Transient Stability

‘\3 California ISO

Shaping a Renewed Future

ID

Contingency

Category

Category
Description

Transient Stability Performance

2015 Summer Off-Peak 2018 Summer Light Load

N/A

Potential Mitigation Solutions

No violations reported.
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2013/2014 1SO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay - Summer Peak

Single Contingency Load Drop

g’?, California ISO

Shaping a Renewed Future

ID

Worst Contingency

Category

Category Amount of Load Drop (MW)

Description Select..

Select..

Select..

Potential Mitigation Solutions

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

California ISO/MID/RT

October 31, 2013
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2013/2014 1SO Reliability Assessment - Study Results
Study Area: PG&E North Coast & North Bay- Winter Peak

Single Contingency Load Drop

g’?, California ISO

Shaping a Renewed Future

ID

Worst Contingency

Category

Category Amount of Load Drop (MW)

Description Select..

Select..

Select..

Potential Mitigation Solutions

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

California ISO/MID/RT

October 31, 2013
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2013/2014 1SO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay- Summer Off-Peak & Summer Light Load

Single Contingency Load Drop

<’ 2 California ISO

Shaping a Renewed Future

ID

Worst Contingency

Category

Category Amount of Load Drop (MW)

Description Select..

Select..

Select..

Potential Mitigation Solutions

No single contingency resulted in total load drop of more than 250 MW.
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2013/2014 1SO Reliability Assessment - Study Results
Study Area: PG&E North Coast & North Bay - Summer Peak

Single Source Substation with more than 100 MW Load

<’ 2 California 1SO

Shaping a Renewed Future

ID Substation

Load Served (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

No single source substation with more than 100 MW Load
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2013/2014 1SO Reliability Assessment - Study Results
Study Area: PG&E North Coast & North Bay- Winter Peak

Single Source Substation with more than 100 MW Load

<’ 2 California 1SO

Shaping a Renewed Future

ID Substation

Load Served (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT

October 31, 2013
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2013/2014 1SO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay- Summer Off-Peak & Summer Light Load

Single Source Substation with more than 100 MW Load

<’ A California 1SO

Shaping a Renewed Future

ID

Substation

Load Served (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

No single source substation with more than 100 MW Load
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