2013/2014 ISO Reliability Assessment - Preliminary 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 o, |Open CB22 at Clear Lake and close
g |ClearLake - Konocli6OkV Line Cloverdale 115KV to MPE tap1) B il <95% 9% 103% N0 CB at Middietown
. Middletown 115 kV Project. In interim,
NCNBZ'SP'T' 8:;;;::6@;‘:'2';*8”" g?:r:/ltg‘e Konocti - Eagle Rock 60KV Line B L1 105% <95% <95% |open CB22 at Clear Lake and close
NO CB at Middletown
NCNB-SP-T- |Clear Lake - Hopland 60kV line 0 0 0
3 (between Granite - Hopland JCT) B L 10% <95% <95%
Existing scheme to close the Molino -
NCNB-SP-T- |Monte Rio - Fulton 60kV (between Fulton- Molino- Cotati 60 kV(Molino sub 60 kV B L1 <95 <95 102 Trenton Jct section for the loss of
4 TRNTN JT - FULTON) to Molino Jct 60kV) ’ ’ ° |Fulton-Molino-Cotati line. Line will not
overload if load is not transferred.
NCNB-SP-T- | Monte Rio - Fulton 60kV (between i 0 0 0
5 MOLINO - TRNTN_JC) B L-1 91% 96% 106%
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-1 clear Lake - Konoct 60k Line Bus Fault at Cloverdale 115KV Ct Bus <95% 97% 1000 |Open CB22at Clear Lake and close
7 NO CB at Middletown
. Middletown 115 kV Project. In interim,
NCNBéSP'T' 85:/;:::%;32';‘3”‘1 g?:xt'e';‘e Bus Fault at Eagle Rock 115kV c1 Bus 111% <95% <95% |open CB22 at Clear Lake and close
NO CB at Middletown
NCNB-SP-T- |Clear Lake - Hopland 60KV line 0 0 0
9 (between Granite - Hopland JCT) ¢t Bus 7% <9%% <9%%
Geyser # 3 - Cloverdale 115KV (Cloverdale New Bridgeville - Garberville
NCNB-SP-T- | Bridgeville - Garberville 60kV line 115KV to MPE tap1) & Cortina - Mendocino c3 L-1-1 107% 11 <059 115kVline will mitigate the overload.
10 (Between Bridgeville - Fruitland JCT)  |No.1 115 kV (Mendocino Sub 115kV to Lucern ° ° ° Adjust generation at Humboldt bay in
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2013/2014 ISO Reliability Assessment - Preliminary 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- |Garberville - Laytonville 60kV line 0 0 0 . .
11 (between Garberville - Kekawaka Jct) C3 L-1-1 <95% <95% 113%  |Adjust Humboldt Bay generation
—— . . New Bridgeville - Garberville
Bridgeville - Garberville 60kV line L
NCNB-SP-T- | Between Fruitiand JCT - Fort Seward c3 L-1-1 109% 112% <o5% |119kVline will miigate the overload.
12 Jot) Adjust generation at Humboldt bay in
the interim
Bridgeville - Garberville 60kV line
NCN?'?)SP'T' (Between Fort Seward JCT - C3 L-1-1 107% 110% <95%
Garberville)
Disable the flip flop scheme at
NCNB-SP-T- |Mendocino - Redbud 115kV line ” 0 0 o, |Lucerne. Drop load at Cloverdale,
14 (Between REDBUDJ1 - REDBUD) c3 LA 108% 105% 1% Ukiah and City of Ukiah as necessary
if overload persists.
NCNB-SP-T- |Eagle Rock - Redbud 115kV line ” 0 0 0
15 (between HGHLNDJ1 - CACHE J2) c3 LA 102% 100% 107%
NCNB-SP-T- |Eagle Rock - Redbud 115kV line n 0 0 0
16 (between REDBUDJ2 - REDBUD) c3 LA 120% 18% 125%
NCNB-SP-T- |Eagle Rock - Redbud 115kV line ” 0 0 0
17 (between CACHE J2 - REDBUDJ2) c3 LA 109% 107% 14%
NCNB-SP-T- |Eagle Rock - Redbud 115kV line 0 0 0
18 (between LWRLAKEJ - HGHLNDJ1) c3 LA 120% 18% 125%

California ISO/MID/RT
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2013/2014 ISO Reliability Assessment - Preliminary 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
Geyser # 3 - Cloverdale 115KV (Cloverdale
NCN%SP'T' Konocti - Eagle Rock 60KV Line 112%2%2"55;121) 18; SEE\?'; Tg;‘:ﬁ‘;‘iﬁ”‘j C3 L-1-1 126% <95% 98%  |Middletown 115kV project
115kV Jct)
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 60kYV line Mendocino - Redbud 115 KV (Mendocino Sub ” 0 0 0 . .
23 (between Clearlake - Granite) to Lucern Jct2) & Konocti - Eagle Rock 60kV c3 LA 10% <95% <95% | Miadletown 115KV project
NCNB-SP-T- |Clear Lake - Hopland 60kV line n 0 o o
24 (between Granite - Hopland JCT) c3 LA 15% <95% <9%%
Ukiah-Hopland-Cloverdale 115 kV (Ukiah sub
NCNE;'E)SP'T' Eilt?:nﬁlj%p.lacng\?frz\;|feb§%veen 115kv to City 0 & Eagle Rock- Fulton- Silverado| ~ C3 L-1-1 104% 109% 110%  |Drop Load at Ukaih
P 115 kv (Eagle rock sub to Rincon Jct 2 115kV)
NCN%BSP'T' (F:‘i'tvoggs ﬁo“g;;‘:eﬁ:it(‘:’:)ee” c3 L-1-1 98% 102% 103%  |Drop Load at Ukaih
NCNE;'?SP'T' JF:t"OEIiL ?\;);VT':; (between Geysers c3 L-1-1 98% 103% 104%  |Drop Load at Ukaih
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2013/2014 ISO Reliability Assessment - Preliminary 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

California ISO/MID/RT
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2013/2014 ISO Reliability Assessment - Preliminary 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
NCN%'SP'T' Ignacio-San Rafael 115 kV # 1 c5 L-2 134% <95% <95%
Ignacia - Alto Voltage Conversion
-SP-T- 0 - i Project
NCN27SP ! lsgzl?lclgFLﬁIEOGE;Ié)EkI;/N';;{eE#gO(E\i;ween €5 L2 134% 1 <9% | <95% |
Ignacio-Alto-Sausalito #2 & #1 60kV Lines
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

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

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

“‘,‘ California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
o - Category | 2015 , 2023 M .
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 Open CB22 at Clear Lake and close
NCNB-WP-T- i . . 115KV to MPE tap1) & Eagle Rock- Redbud ” 0 0 o, |NO CB at Middletown, trip load at
2 Clear Lake - Konocti 60k Line 115 kV (Eagle Rock 115KV to Lower Lake c3 LA 98% 16% 115% | Clear Lake 60 kV with second
115kV Jet) contingency if overload persists.
Select a higher conductor size for this
NCNB-WP-T- . Ignacio-San Rafael #1 & Ignacio-Las Gallinas 0 0 0 new line that is being built as a part of
3 Ignacio-San Rafael 115 kV#2 #1 115kV Line cs -2 <9%% 108% 1% the Ignacio - Alto Voltage conversion
project
NCNB-WP-T-|lgnacio - San Rafael #.3 115 kV i 0 0 0 o
4 (between Ignacio and Las Gallinas) €5 -2 <9%% 13% 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- o line to mitigate the overload
5 (between Las Gallinas and San C5 L-2 <95% 111% 113% 9 .
Rafael)
NCNB-WP-T- Ignac?o - Alto 60 kV Line #1 (Between 5 L2 151% <95% <95%
6 Ignacio and San Rafael) lanacio - Alto Vol .
NCNBWP-T-| Ignaci - Ao 80 KV Line #1 (Be Ignacio-Alto-Sausalito #2 & #1 60kV Lines gnacio - t°pr§j;i?e conversion
-WP-T- | Ignacio - Alto ine etween i 0 0 0
7 |SANRFLJ - GREENBRE 60 kV) = L2 151% | <% | <9%%

California ISO/MID/RT
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2013/2014 ISO Reliability Assessment - Preliminary 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 i . .
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% - [Adiustgeneration at Geysers
NCNB-NP-T- |Eagle Rock - Cortina 115KV line Fulton-Hopland 60kv & Geysers #17-Fulton i 0 0 i . .
9 |(between HOMSTKTP - HGHLNDJ2) [230kv & Eagle Roc cs L2 7% 107% Adjust generation at Geysers

California ISO/MID/RT
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2013/2014 I1SO Reliability Assessment - Preliminary 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
NC\I;IDB-1SP- FRTSWRD 60 E:(AeEaBVE;\QIJtItEt;JLI_Aa;La\’:I\Q;LE o B L-1 -6.43% -8.39% <5%  [Bridgeville - Garberville 115kV line project
oS | FRUTLND 60 B L1 | s0e% | -679% | <5%
Moo | GRERVLLE®0 B L1 | 812% | 047 | <5%
Nc\t'gfp' CLOVRDLE 115 EJEZ)S\/EEigzI:EC:-%\I/(E/RtE?Af;'I1'2}I§ 0 B L-1 5.94% 5.74% 7.12%  |Adjust generation at Geysers
NC\TS_'SSP' HPLND JT 60 B L-1 <5% <5% 5.31%
NCC'E?_'GSP' HPLND JT 115 B L-1 <5% <5% 5.73%
NCNB-SP- . . . . . .
VD-7 GRANITE 60 Konocti - Eagle Rock 60kV B L-1 8.21% <5% <5% |Middletown 115KV project
oo™ | HARTLEY 60 B Lt | st | <5% | <5%
oo™ | cLERLKE SO B L1 | ess% | <s% | <5%
N%E_’jp' KONOCTI6 60 B L-1 17.01% <5% 5.36%
N%E_’ﬁp' LOWR LKE 60 B L-1 17.41% <5% <5%
NP | miDDLTWN 60 B Lt | mewe | <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 Jot 60 Kv to B L-1 <5% <5% -5.42% |Install reactive support near Annapolis / Fort Ross
Novhgip' DUNBAR 60 B L-1 592% | 667% | 6.80%

California 1ISO/MID/RT August 15, 2013 Page 8 of 32



2013/2014 I1SO Reliability Assessment - Preliminary 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
NCV%EEEP' CALISTGA 60 HAKEVILLE glr?ga':\gtszeov'k"\‘jf”b R - L1 653% | 701% | 7.82% Middletown 115KV project
NCNB-SP- | o1 HELNA 60 B L1 632% | 677% | 755%
VD-17
NCV%E_;;?P' MEYERS 115 ngni't‘c’m '\v"vaertfa':('f;”d No-2 Ignacio sub to B L1 565% | <5% | <5% [lgnacio- Alto Voltage conversion project
NCNB-SP- 1 carquINZ 115 B L-1 5.65% <5% <5%
VD-19
N%igp' LOWR LKE 60 “H"(')drg';t;‘mk'v")'ome&ake 1Sk (Middiwn o\ 5 L-1 <5% | 510% | 571% |Adjustgeneration at Geysers
NCNB-SP- |y ooLTwN 60 B L1 <5% | 963% | 1075%
VD-21
NCNB-SP- | \1ioDLTWN 115 B L-1 <5% 14.16% 14.51%
VD-22
NCNB-SP- | £ £ Rok 60 EAGLE ROCK 115/60 KV BANK NO.1 B L1 1108% | 570% | 7.00% |oPenEagleRockKonocti60kVine for Eagle
VD-23 Rock bank outage
NCNB-SP- | R ANITE 60 c1 Bus | 1042% | <10% | <10%
VD-24
NCNB-SP- | ARTLEY 60 c1 Bus | 1095% | <10% | <10%
VD-25
NCNB-SP- |~ o ER LKE 60 c1 Bus | 1216% | <10% | <10%
VD-26
NCNB-SP-
oy | EGLERCKe0 BUS FAULT AT EGLE RCK  115.00 Ct Bus 2245% | <10% | <10%
NCNB.SP Adjust generation at Geysers
™ | KONOCTI6 60 c1 Bus 1924% | <10% | <10%
VD-28
NCNB-SP- | | oWR LKE 60 c1 Bus | 1958% | <10% | <10%
VD-29
NCV“&?)P' MIDDLTWN 60 C1 Bus 2007% | <10% | <10%

California 1ISO/MID/RT

August 15, 2013
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2013/2014 I1SO Reliability Assessment - Preliminary Study Results

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

Voltage Deviations

“‘y‘ California ISO

Shaping a Renewed Future

California 1ISO/MID/RT

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-
VD-31 MIDDLTWN 115 BUS FAULT AT HOMSTKTP  115.00 C1 Bus <10% 13.83% 14.16%
NCNB-SP- . . . .
VD-32 GRBRVLLE 60 BUS FAULT AT LYTNVLLE 60.00 C1 Bus -8.36% -10.72% <10% |Bridgeville - Garberville 115kV line
NCNB-SP- |~ ekawAKA 60 c1 Bus 028% | -11.84% | <10%
VD-33
N%E_ij' PUEBLO 115 Lakeville 115 kV CB102 stuck C2 | Breaker | <10% | <10% | 10.20%
Adjust Monticello Ph generation
N('\)/l\éizP- SONOMA 115 C2 Breaker 12.10% 12.12% 13.32%
N%E_ng' ELK 60 C2 | Breaker |NotSolved| NotSolved |NotSolved
N%Efgp' PHILO 60 C2 | Breaker |NotSolved| NotSolved |NotSolved
N?/%B?EP GARCIA 60 C2 Breaker | Not Solved | Not Solved | Not Solved
N%E_ngp' COVELO6 60 C2 Breaker | Not Solved | Not Solved | Not Solved
N(i/'\é)B“gP WILLITS 60 C2 Breaker | Not Solved | Not Solved | Not Solved
N(i/'\é)BﬁP BIG RIVR 60 C2 Breaker | Not Solved | Not Solved | Not Solved
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
NC\;/'\;)BSP FRT SWRD 60 C2 Breaker | Not Solved | Not Solved | Not Solved | @dditional reactive support in the Mendocino area.
NC\:/'\E)BjP FRUITLND 60 C2 Breaker | Not Solved | Not Solved | Not Solved
NCV%?EP' GRBRVLLE 60 C2 Breaker | Not Solved | Not Solved |Not Solved

August 15, 2013
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2013/2014 I1SO Reliability Assessment - Preliminary Study Results

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

Voltage Deviations

S

California I1ISO

Shaping a Renewed Future

California 1ISO/MID/RT

August 15, 2013

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
e | KEKAWAKA 60 C2 | Breaker |NotSolved | NotSolved |Not Solved
e | LYTNVLLE 60 C2 | Breaker |NotSolved | NotSolved |Not Solved
e, | PNTARNAGO C2 | Breaker |NotSolved | Not Solved |Not Solved
Mo | PTTRVLY 60 C2 | Breaker |NotSolved | Not Solved |Not Solved
NCNB-SP- |\ -\ 0o oNG 60 BUS FAULT AT 31200 MENDOCNO CB102 c2 Breaker <10% <10% 10,749, |Imstalla series breaker to 115kV CB102 at
VD-50 stuck 115.00 ' Mendocino
Mo | MNDCNO M 115 C2 | Breaker | <10% | <10% | 10.65%
NCNB.SP- GARBERVILLE - LAYTONVILLE 60KV
VD-52 CLER LKE 60 (Kekawaka JCt to Laytonville) & Konocti - C3 L-1-1 10.00% <10% <10% [Middletown 115kV project
Eagle Rock 60kV
NCNB-SP- | oNoCTI6 60 Cc3 L-1-1 17.19% <10% <10%
VD-53
NCNB-SP- | | HWwR LKE 60 Cc3 L-1-1 17.58% <10% <10%
VD-54
NCNB-SP- |y i ooLTwN 60 Cc3 L-1-1 18.16% <10% <10%
VD-55
Mendocno- Ukiah 115 kV(Mendocino 115kV to
NCNB-SP- CALPELLA 115kV) & GEYSER#3 - ] . . . . .
VD-56 PHILO 60 CLOVERDALE 115K (CLOVERDALE 115KV to C3 L-1-1 <10% <10% 10.48% |Adjust generation at Geysers
MPE TAP1)
NCNB-SP- | sRANITE 60 C3 L-1-1 11.95% 11.53% 12.98%
VD-57
NCNB-SP- | ARTLEY 60 C3 L-1-1 9.12% <10% 10.06%
VD-58
e | CLERLKE®0 s | Lt | <t0% | <10% | 1077%

Page 11 of 32



2013/2014 I1SO Reliability Assessment - Preliminary Study Results

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

Voltage Deviations

“‘y‘ California ISO

Shaping a Renewed Future

California 1ISO/MID/RT

August 15, 2013

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

Description | Summer | Summer | Summer

Peak Peak Peak
N%iip' MASONITE 60 c3 L-1-1 <10% | <10% | 1136%
N(\:/“l'jifp' CLER LKE 60 c3 L1 | 1022% | <10% | <10%

NCNB-SP- . | . . .
VD62 KONOCTI6 60 Mendocno- Ukiah 115 kV(Mendocino 115kVto | C3 L-1-1 17.60% | <10% <10%

CALPELLA 115kV) & Konocti - Eagle Rock Middletown 115kV project

NCNB-SP- 60KV 0 0 0
o | LOWR LKE 60 c3 L1 | 17.94% | <10% | <10%
N%E_;;P' MIDDLTWN 60 c3 L1 | 1843% | <10% | <10%
N%E;gp' ELK 60 c3 L-1-1 <10% | <10% | 19.20%
N%E;SGP' PHILO 60 c3 L-1-1 <10% | <10% | 18.84%
N%E_’;P' UKIAH 115 C3 L-1-1 11.10% 10.80% 17.91%
N%E_’ézp' GARCIA 60 c3 L-1-1 <10% | <10% | 19.50%
N%E_’ésgp' COVELOG 60 c3 L1 | 1020% | 1002% | 14.89%
N%igp' GRANITE 60 c3 L-1-1 <10% | <10% | 14.14%
NC\:/“['E;?P' HARTLEY 60 c3 L-1-1 <10% | <10% | 14.05%
NC\:/“['E;zp' LUCERNE 115 c3 L-1-1 <10% | <10% | 12.34%
Nf,“éfgp' WILLITS 60 c3 L1 | 1001% | <10% | 17.71%
Nf/“é?;jp' BIG RIVR 60 C3 L-1-1 <10% <10% 18.85%

Page 12 of 32



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

Voltage Deviations

“‘y‘ California ISO

Shaping a Renewed Future

California 1ISO/MID/RT

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
e | CALPELLA115 c3 | L1 | 1088% | 10s8% | 17.55%
NCNB-SP- MENDOCINO - REDBUD 115 KV o .
CLER LKE 60 C3 L-1-1 <10% <10% 12.95% In addition to Big River and Garberville SVCs

VD-76 ,
NCNB.SP (ME;NE%%(I;:S;) 38 U(B:L?thé%EAFEE :(1:;;) & install additional voltage support in the mendocino

| CLOVRDLE 115 (CLOVERDALE 1 18KV fo MPE TAP1) c3 L4 | 1275% | 1240% | 20.00% coast area.
NCNB-SP- | -t 7 BRGG 60 c3 L4 | <10% | <10% | 19.37%

VD-78
NCNB-SP- | 1o ND JT 60 c3 L4 | 11020 | 1070% | 17.12%

VD-79
NCNB-SP- | o ND yT 115 c3 L4 | 11470 | 1115% | 18.38%

VD-80
Mo | LYTNVLLE 60 3 | L1 | 1018% | <10% | 1465%
NCNB-SP- | 1ASONITE 60 c3 L1 | 1031% | 10.05% | 17.66%

VD-82
Nror | MENDOCNO 60 3 | L4 | 1058% | 1032% | 17.38%
Nf/'&jp' MENDOCNO 115 c3 L1 | 1070% | 1041% | 17.26%
Mo | MNDCNO M 115 c3 | L1 | 1os4% | 1028% | 17.35%
NCNB-SP- | o\ ARNA 60 c3 L | <10% | <10% | 19.49%

VD-86
NCNB-SP- | bR vy 60 c3 L | <t0% | <10% | 16.92%

VD-87
NCNB-SP- | ,0pR LKE 60 c3 L | <t0% | <10% | 14.91%

VD-88
CNB.SP. MENDOCINO - REDBUD 115 KV

oay | CLERLKE 60 (MENDOCINO SUB TO LUCERN JCT2 118 | €3 L14 | 1066% | <10% | <10% |Middietown 115KV project

Konocti - Eagle Rock 60kV

August 15, 2013

Page 13 of 32



2013/2014 I1SO Reliability Assessment - Preliminary Study Results

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

Voltage Deviations

S

California I1ISO

Shaping a Renewed Future

California 1ISO/MID/RT

August 15, 2013

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
NCV%E_;;)P' KONOCTI6 60 Cc3 L-1-1 18.00% <10% <10%
M | LOWR LKE 60 3 | L1t | 1836% | <10% | <10%
Mo | MDDLTWN 60 3 | LAt | 188w | <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.
NCNB-SP- Ukiah-Hopland-Cloverdale 115 kV (Ukiah sub
VD-94 GRANITE 60 115kv to Hopland) & Konocti - Eagle Rock C3 L-1-1 14.66% <10% <10% [Middletown 115kV project
60kV
NCV'\I'JE_‘;P' HARTLEY 60 Cc3 L-1-1 14.60% <10% <10%
NCV'\I'JE_‘QP' CLER LKE 60 Cc3 L-1-1 16.30% <10% <10%
NCV'\I'JE_‘;P' HPLND JT 60 Cc3 L-1-1 10.06% <10% <10%
NCV'\I'JE_‘;P' UPPR LKE 60 Cc3 L-1-1 12.64% <10% <10%
NCV'\[')E_‘E')EP' MIDDLTWN 60 fﬂﬁjozﬁ]‘;kﬁ:;“?? 51 15KV Lines & Cortina- C5 L-2 <10% | 1021% | 1158% [Adjust generation at Geysers
N\C/gi'osop' MIDDLTWN 115 Cc5 L-2 <10% 14.63% 15.21%
N\C/:g-B1-OS1P- REDBUD 115 1E$3L?/Rock-Redbud & Cortina-Mendocino No.1 5 L2 <10% <10% 12.05%
N\C/gi'oip' LUCERNE 115 Cc5 L-2 <10% <10% 11.79%
N335'§4p' ALTO 60 cs L2 1205% | <10% | <10%

Page 14 of 32



2013/2014 I1SO Reliability Assessment - Preliminary Study Results

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

Voltage Deviations

L“i 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-
VD-105 GREENBRE 60 Ignacio-Alto-Sausalito #2 & #1 60kV Lines  |C5 L-2 10.46% <10% <10% Ignacio - Alto Voltage conversion project
NCNB-SP-
VD-106 SONOMA 115 Lakeville-Sonoma #1 & #2 115kV Lines Cc5 L2 11.20% 1M1.41%|  12.51% Trip load at Pueblo by existing SPS

California 1ISO/MID/RT

August 15, 2013
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2013/2014 I1SO Reliability Assessment - Preliminary Study Results

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

Voltage Deviations

“‘y‘ California ISO

Shaping a Renewed Future

California 1ISO/MID/RT

Post Cont. Voltage Deviation %
, . Category 2015 . 2023 I, ,
ID Substation Worst Contingenc Catego . Potential Mitigation Solutions
gency 91 Description | Winter 201§e\’;’|'(”ter Winter 9
Peak Peak

NCNB-WP- . . . . . .

VDA HARTLEY 60 kV Konocti - Eagle Rock 60kV B L-1 5.12% <5% <5%  [Middle town 115kV project
aa | CLERLKEGOKY B L1 | s98% | <% | <5
s | KoNoCTIS 60 kv B L1 | 1080% | <% | <%
o | LOWR LKE 60V B L1 | 109 | <% | <5
NC\N/S:ZVP' MIDDLTWN 60 kV B L-1 11.11% <5% <5%
NCNB-WP- LAKEVILLE #1 60 kV(Lakeville sub 60 kV to . . .

VD6 CALISTGA 60 kV Dunbar Sub 60 kV) B L-1 5.60% 5.89% 6.42%
NC\N/§:¥V 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%
NC\;“DB_;V(;’P' MIDDLTWN 60 kV '\H"c')dr::tg‘mk'v")'°m‘98take 1SkV (Midditwnto |5 L1 <% | 507% | 625% |Adjust generation at Geysers
NP | MDDLTWN 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
NCNB-WP- 0 s 0 : '

DA3 EGLE RCK 60 kV BUS FAULT AT 31220 EGLE RCK  115.00 o} Bus 14.14% <10% <10% |Middle town 115KV project
NC\?D%\ZP' KONOCTI6 60 kv C1 Bus 11.89% | <10% | <10%
NC\;“D%VQIP' LOWR LKE 60 KV C1 Bus 1203% | <10% | <10%

August 15, 2013
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2013/2014 I1SO Reliability Assessment - Preliminary 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 %
. . Category | 2015 T 2023 o
ID Substation Worst Contingency Category Description Winter 201 sev;/Lnter Winter Potential Mitigation Solutions
Peak Peak
Ny | MDDLTW 60 kv 1 Bus | 1224% | <10% | <10%
AT | EKeoky C2 | Breaker | <10% | 1540% | <10%
N | PHILOGOKY C2 | Breaker | <10% | 1282% | <10%
| cARCIAGO KV C2 | Breaker | <10% | 1545% | <10%
N | coveLos 6okv C2 | Breaker | 13.13% | 23.49% | <10%
NC\;\'DB_'Z\QVP' WILLITS 60 kv C2 Breaker | 11.87% | 23.36% | 10.74%
N~ | BIGRIVRG0KY C2 | Breaker | <10% | 1550% | <10%
N | FRTBRGG 60KV C2 | Breaker | <10% | 1782% | <10% |
- Mendocino 60 KV CB42 stuck nstall additional reac |Vaer::pp0 In the iViendocino
e | FRTSWRD 60KV C2 | Breaker | 1002% | 1674% | <10%
N | FRUTLND 60 kv C2 | Breaker | <10% | 1425% | <10%
N | GRBRVLLE 60KV C2 | Breaker | 1159% | 19.65% | <10%
N || KEKAWAKA 60 KV C2 | Breaker | 11.93% | 2034% | <10%
| LYINVLLE 60 kv C2 | Breaker | 13.00% | 23.29% | <10%
| PNT ARNAGOKV C2 | Breaker | <10% | 15.45% | <10%
NC\;“D%V&’P' PTTR VLY 60 kv C2 Breaker | 11.20% | 2249% | 10.25%

California 1ISO/MID/RT August 15, 2013 Page 17 of 32



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

Voltage Deviations

“‘1 California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category D(;Ztc?'?piirg 0 V%/pnlgr 2018 Winter V%/pnztzr Potential Mitigation Solutions
| |
Peak Peak Peak

NCNB-WP- Ukiah-Hopland-Cloverdale 115 kV (Ukiah sub

VD-31 CLER LKE 60 kV 115kv to Hopland) & Konocti - Eagle Rock C3 L-1-1 10.03% <10% <10% [Middletown 115kV project

60KV

NCNB-WP- |« oNoCTI6 60 kv C3 L-1-1 15.70% <10% <10%

VD-32
NCNB-WP- | | oWR LKE 60 kv Cc3 L-1-1 15.89% <10% <10%

VD-33
NCNB-WP- |y iooLTwiN 60 kv Cc3 L-1-1 16.18% <10% <10%

VD-34

Ukiah-Hopland-Cloverdale 115 kV (Ukiah sub . .

NCNB-WP- 1 61 £ Rek 60 kv 115kv to Hopland) & EAGLE ROCK 115/60KV | €3 L-1-1 1347% | <10% | <10y |OPe" Eagle Rock-Konocti60kVline for Eagle

VD-35 BANK NO 1 Rock bank outage
NCNB-WP- . . . . . ,

VD-36 ALTO 60 kV Ignacio-Alto-Sausalito #2 & #1 60kV Lines C5 L-2 18.07% <10% <10% |lgnacio - Alto voltage conversion project
NCNB-WP- | sReENBRE 60 kv cs L2 1598% | <10% | <10%

VD-37
NCNB-WP- | s AN RFLJ 60 kv cs L2 1336% | <10% | <10%

VD-38

California ISO/MID/RT August 15, 2013 Page 18 of 32



2013/2014 I1SO Reliability Assessment - Preliminary Study Results

Study Area: PG&E North Coast & North Bay - Summer Peak é \ C |F . ISO
High/Low Voltage ‘- y L gs‘gﬂl gewed 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- | rT SWRD 60 kv GARBERVILLE - LAYTONVILLE 60KV B L-1 1.09 113 509 [Bridgeville - Garbenville 115KV line

1 (Kekawaka JCt to Laytonville)
NCNBZ'SP'V' FRUITLND 60 kV B L-1 108 110 >0.9
NCNB:;SP'V' GRBRVLLE 60 kv B L-1 112 116 >09
NCNBA;SP'V' CLER LKE 60 kV Konocti - Eagle Rock 60KV B L-1 0.90 >0.9 >09  |Middletown 115KV project
NCNBéSP'V' KONOCTI6 60 kV B L1 084 >0.9 098
NCNBG'SP'V' LOWR LKE 60 kv B L-1 0.82 >09 >09
NCNBY'SP'V' MIDDLTWN 60 kV B L-1 078 >0.9 >0.9
NCNBS;SP'V' GRANITE 60 kV 1B1U5802AULT AT 31220 EGLE RCK Ct Bus 0.90 >09 >09  |Middietown 115KV project
NCNBS;SP'V' HARTLEY 60 kV c1 Bus 0.88 >0.9 >0.9
NCN%SP'V' CLER LKE 60 kV c1 Bus 0.88 >0.9 >0.9
NCNELSP'V' EGLE RCK 60 kV c Bus 0.82 >0.9 >0.9
NCNB1'ZSP'V' KONOCTI6 60 kV c Bus 0.82 >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
NCNB-SP-V- idgevi i i

15 FRT SWRD 60 kV BUS FAULT AT 31308 LYTNVLLE  60.00 C1 Bus >0.9 113 >0.9 Bridgeville - Garberville 115kV line

California 1ISO/MID/RT

August 15, 2013
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2013/2014 I1SO Reliability Assessment - Preliminary Study Results

Study Area: PG&E North Coast & North Bay - Summer Peak s “ . .
| ~2 California ISO
HIgh/LOW VoItage ‘ Shaping a Renewed 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;';P'V' FRUITLND 60 kV c1 Bus >0.9 110 >0.9

NCNE;'YSP'V' GRBRVLLE 60 kv c1 Bus 112 116 509

NCNE;':P'V' KEKAWAKA 60 kV c1 Bus 112 116 509

NCNB-SP-V-I £k g0 kv Mendocino 60 KV CB42 stuck C2 | Breaker 087 0.82 0g1  |Mstalladditional reactive support near

19 Mendocino area

NCNE;'OSP'V' PHILO 60 kV c2 | Breaker 0.90 087 0.86

NCNE;SP'V' GARCIA 60 kV c2 | Breaker 0.86 082 0.80

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;'SSP'V' FRT BRGG 60 kV c2 Breaker 0.82 077 0.75

NCNE;'GSP'V' FRT SWRD 60 kV c2 | Breaker 087 086 >09

NONESPAYE1 FruLND 60 kv C2 | Breaker | 089 0.8 >09

NONE PV GRBRVLLE 60 kv 2 | Bresker | 084 0.83 >09

NCNBz'QSP'V' KEKAWAKA 60 kV c2 | Breaker 081 0.80 >09

NCNB3'OSP'V' LYTNVLLE 60 kv c2 | Breaker 075 072 075

California 1ISO/MID/RT

August 15, 2013
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2013/2014 I1SO Reliability Assessment - Preliminary Study Results

Study Area: PG&E North Coast & North Bay - Summer Peak b \ C IF s ISO
High/Low Voltage ‘ y S gh)a!:‘gol Raenewed Future
Voltage (PU)
. . Category i e .
ID Substation Worst Contingency Category Description | 2015 Summer| 2018 Winter | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak
NCNB3'18P'V' PNT ARNA 60 kV c2 | Breaker 0.86 082 0.80
NCNB3'28P'V' PTTR VLY 60 kV c2 Breaker 078 0.74 073
GARBERVILLE - LAYTONVILLE 60KV
NCNB-SP-V- (Kekawaka JCt to Laytonvill & GEYSER # 3 - ” Install additional reactive support in the
33 COVELOG 60k CLOVERDALE 115K (CLOVERDALE 115Kv| ~ ©3 L 709 709 "% IMendosino area
to MPE TAP1)
NCNBsfp'V' LYTNVLLE 60 kV c3 L-1-1 >09 >0.9 090
NCNB.SP.V. GARBERVILLE - LAYTONVILLE 60KV
35 CLER LKE 60 kV (Kekawaka JCt to Laytonville) & Konocti - C3 L-1-1 0.90 >0.9 >0.9 Middletown 115kV project
Eagle Rock 60kV
NCNE"GSP'V' KONOCTI6 60 kV C3 L-1-1 0.84 >0.9 >09
NCNE’;SP'V' LOWR LKE 60 kV C3 L-1-1 0.82 >0.9 >09
NCNE":P'V' MIDDLTWN 60 kV C3 L-1-1 0.78 >0.9 >09
MENDOCINO - REDBUD 115 KV
NCNB-SP-V- (MENDOCINO SUB TO LUCERN JCT2) & Install additional reactive support in the
39 ELKEO kY GEYSER # 3 - CLOVERDALE 115K e L 709 709 P19 Mendocino area
(CLOVERDALE 115KV to MPE TAP1)
NCNE'OSP'V' PHILO 60 kV c3 L-1-1 >0.9 >09 080
NCNE}SP'V' UKIAH 115 kV c3 L-1-1 090 0.90 0.82
NCNE'ZSP'V' GARCIA 60 kV c3 L-1-1 >0.9 >0.9 079

California 1ISO/MID/RT

August 15, 2013
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2013/2014 I1SO Reliability Assessment - Preliminary Study Results

Study Area:

PG&E North Coast & North Bay - Summer Peak

High/Low Voltage ‘/‘\7 Ca | [ Fg [l;u RG WIdSF Q
Voltage (PU)
ID Substation Worst Contingency Category Diztci?p?irg 0 2015 Summer| 2018 Winter | 2023 Summer Potential Mitigation Solutions

Peak Peak Peak

NCN%SP'V' COVELO6 60 kV c3 L1-1 0.88 0.89 081

NCNELSP'V' GRANITE 60 kv c3 L-1-1 >0.9 >0.9 0.86

NCNE::P'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 >0.9 090

NCNE::P'V' WILLITS 60 kV c3 L-1-1 0.90 >0.9 0.80

NCNE;'QSP'V' BIG RIVR 60 kV c3 L-1-1 >0.9 >0.9 081

NCNE;'OSP'V' CALPELLA 115 kv c3 L-1-1 091 0.91 083

NCNE;SP'V' CLER LKE 60 kV c3 L-1-1 >0.9 509 0.86

NCN%'ZSP'V' CLOVRDLE 115 kv c3 L-1-1 089 0.90 0.82

NCNE:_:P'V' FRT BRGG 60 kV c3 L-1-1 >09 >09 0.79

NCN%'fP'V' HPLND JT 60 kV c3 L-1-1 091 0.91 084

NCN%'&;SP'V' LYTNVLLE 60 kv c3 L1-1 0.89 >0.9 0.82

NCNBs';P'V' MASONITE 60 kV c3 L-1-1 091 0.92 083

NCN%'?SP'V' MENDOCNO 60 kV c3 L1-1 0.92 0.92 0.83

California 1ISO/MID/RT

August 15, 2013
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2013/2014 I1SO Reliability Assessment - Preliminary Study Results

Study Area: PG&E North Coast & North Bay - Summer Peak b \ C |F s 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
NCNE;'SSP'V' MENDOCNO 115 kV c3 L-1-1 091 092 083
NCNE;'QSP'V' MNDCNO M 115 kv c3 L-1-1 091 0.92 083
NCNBG'OSP'V' PNT ARNA 60 kV c3 L-1-1 >09 >0.9 0.79
NCNBG}SP'V' PTTR VLY 60 kV c3 L-1-1 >09 >0.9 083
NCNBG'ZSP'V' UPPR LKE 60 kV c3 L-1-1 >0.9 >0.9 084
NCNB-SP-V- Ukiah-Hopland-Cloverdale 115 kV (Ukiah
63 GRANITE 60 kV sub 115kv to Hopland) & Konocti - Eagle C3 L-1-1 0.84 >0.9 >0.9 Middletown 115kV Project

Rock 60kV
NCNBG'L‘SP'V' HARTLEY 60 kV C3 L-1-1 0.84 >0.9 >09
NCNBG'E)SP'V' CLER LKE 60 kV C3 L-1-1 0.82 >0.9 >09
NCNBG'GSP'V' KONOCTI6 60 kV C3 L-1-1 0.77 >0.9 >09
NCNBG'?SP'V' LOWR LKE 60 kV C3 L-1-1 0.75 >0.9 >09
NCNBGQSP'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 . . .
NCNB7'OSP'V' GUALALA 60 kV sub 115kv to Hopland) & Fulton #1 60KV c3 L-1-1 >0.9 >0.9 089 'g:h"‘;!l;ea"“ve supportin 2022 at Annapolis

(Geyserville sub 60 kV to Geyserville JCt 6

California 1ISO/MID/RT August 15, 2013 Page 23 of 32



2013/2014 I1SO Reliability Assessment - Preliminary Study Results

Study Area: PG&E North Coast & North Bay - Summer Peak 6 \ C |F . 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
Ukiah-Hopland-Cloverdale 115 kV (Ukiah . .
NCNE; 1SP V"' EGLERCK 60KV sub 115kv to Hopland) & EAGLE ROCK c3 L1-1 0.88 >0.9 >0.9 ‘E’F;eTeEsgéi E;’rf:: :J’t’;"zt' 00 kVline for
115/60 KV BANK NO.1 9 9
NCNB-SP-V- COVELOS 60 kV Eagle Rock-Redbud & Cortina-Mendocino 5 L2 509 509 0.89 Install aqd|t|on reactive support in
72 No.1 115kV Mendocino area
NCNBYASP'V' LYTNVLLE 60 kv C5 L-2 >0.9 >0.9 0.90
NCNB-SP-V- . . . . . .
74 ALTO 60 kV Ignacio-Alto-Sausalito #2 & #1 60kV Lines C5 L-2 0.85 >0.9 >0.9 Ignacio - Alto voltage conversion project
NCNBY'E)SP'V' GREENBRE 60 kV C5 L-2 0.87 >0.9 >09
NCNBY'GSP'V' SAN RFLJ 60 kV C5 L-2 0.90 >0.9 >09
NCNB7'7SP'V' GUALALA 60 kV Tulucay-Vaca & Vaca-Lakeville 230kV Lines | C5 L2 >0.9 >0.9 0.89 gzhﬁgl?m’e supportin 2022 at Annapolis

California 1ISO/MID/RT

August 15, 2013
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2013/2014 I1SO Reliability Assessment - Preliminary 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-WP-V-1 £ k 60 Mendocino 60 KV CB42 stuck 2 Breaker | NotSoled | NotSolved | NotSolved |nStaladditional reactive support near
2 Mendocino area.
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
NCNB;JWP'V' FRT SWRD 60 C2 Breaker | NotSolved | 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 - Preliminary Study Results

Study Area: PG&E North Coast & North Bay- Winter Peak s \ . .
) ~2 California ISO
Igh/LOW VoItage ‘ Shaping a Renewed 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
NCNB-WP-V- Ukiah-Hopland-Cloverdale 115 kV (Ukiah
16 KONOCTI6 60 sub 115kv to Hopland) & Konocti - Eagle C3 L-1-1 0.87 >0.9 >0.9 Middletown 115kV project
Rock 60kV
NCNB{;’V PVl LoWR LKE 60 c3 L-1-1 086 >0.9 >0.9
NCNE:;}N PV MIDDLTWN 60 c3 L-1-1 085 >0.9 >0.9
NCNB-WP-V- ) ) . ) . .
19 ALTO 60 Ignacio-Alto-Sausalito #2 & #1 60kV Lines C5 L-2 0.78 >09 >09 Ignacio - Alto voltage conversion project
NCNE;'(\)N PVl GREENBRE 60 cs L2 081 >0.9 >0.9
NCNE;'¥VP'V' SAN RFLJ 60 cs L2 085 >0.9 >0.9
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2013/2014 1SO Reliability Assessment - Preliminary 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.
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2013/2014 1SO Reliability Assessment - Preliminary 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.
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2013/2014 1SO Reliability Assessment - Preliminary 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 - Preliminary 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 - Preliminary 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
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2013/2014 1SO Reliability Assessment - Preliminary 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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