2012/2013 ISO Reliability Assessment - Preliminary Study Results

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

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2014 2017 2022 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Normal Conditions A 103% 105% 32%
GEYSER # 3 - CLOVERDALE 115K 0 0 0
(CLOVERDALE 115KV to MPE TAP115KV) B L %% 101% 32% New Bridgeville - Garberville
o4 |Bridgeville - Garberville 60 kV Line #1 5 5 5 115kVline will mitigate the overload.
NCNB-S-T-1  getween BROGVLLE - FRUTLDJT :32 Eﬁﬂg 21 ;C;;EDEEE;” ‘;Vﬂ — ¢ Bus 101% | 7% 33% | ndjust generation at Humboldt bay in
with 115 0 0 0 the interim
CB102 stuck C Breaker 107% 101% 32%
GEYSER # 3 - CLOVERDALE 115K line & 0 0 0
Cortina - Mendocino No.1 115 kV Line ¢ LA 16% 18% 35%
Normal Conditions A 104% 105% 32%
GEYSER # 3 - CLOVERDALE 115K 0 0 0
(CLOVERDALE 115KV to MPE TAP115KV) B L 101% 102% 32% New Bridgeville - Garberville
a1 |Bridgeville - Garberville 60 kV Line #1 5 5 5 115kVline will mitigate the overload.
NCNB-ST2 | getween FRUTLDUT-FTSWRDY | US FAULTAT Eagle Rock 115.0kV c Bus 104% | 8% 33% | ndjust generation at Humboldt bay in
BUS FAULT AT Mendocino with 115kV breaker c Breaker 109% 1% 300, |the interim
# CB102 stuck
GEYSER # 3 - CLOVERDALE 115K line & 0 0 0
Cortina - Mendocino No.1 115 kV Line ¢ L1 18% 120% 3%
Normal Conditions A 102% 103% 32%
GEYSER # 3 - CLOVERDALE 115K 0 0 0
(CLOVERDALE 115KV to MPE TAP115KV) B L 9% 100% 32% New Bridgeville - Garberville
Bridgeville - Garberville 60 kV Line #1 5 5 5 115kVline will mitigate the overload.
NCNB-5-T3 | Between GRBRVLLE - FTSWRDJT BU: FAULT AT Eagle Rock 115.0kV c Bus 102% | 9% 33%_ | ndjust generation at Humboldt bay in
BUS FAULT AT Mendocino with 115kV breaker 0 0 0 the interim
# CB102 stuck C Breaker 107% 109% 32%
GEYSER # 3 - CLOVERDALE 115K line & C L1-1 17% 118% 359%

Cortina - Mendocino No.1 115 kV Line

California ISO/MID/RT

August 15, 2012
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2012/2013 ISO Reliability Assessment - Preliminary Study Results

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

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2014 2017 2022 Potential Mitigation Solutions
Description | Summer Summer Summer
Peak Peak Peak
:léSB 1F(,)°\2USLtIC?(T Mendocino with 115kV breaker c Breaker 60% 599% 106%
NCNB-S-T-4 QARBERVILLE - LAY"I'ONVILLE 60KV |Eagle Rgck-Cortma & Cortina-Mendocino c L2 589% 589 108% Redispatch generation at Humboldt
Line between Garberville - Kekawaka [115kV Lines bay
GEYSER # 3 - CLOVERDALE 115K line & 0 0 0
Cortina - Mendocino No.1 115 kV Line ¢ L1 68% 66% 126%
EL(J:SB 1F(;)A2USI_tICA;\(T Mendocino with 115kV breaker c Breaker 60% 599% 106%
NCNB-S-T-5 GARBERVILLE - LAYTONVILLE SQKV Eagle Rgck-Cortma & Cortina-Mendocino c L2 589 589 108% Redispatch generation at Humboldt
Line between Kekawaka - LaytonVille [115kV Lines bay
GEYSER # 3 - CLOVERDALE 115K line & 0 0 0
Cortina - Mendocino No.1 115 kV Line ¢ L1 68% 66% 126%
. Eagle Rgck-Redbud & Cortina-Mendocino c L-2 99% 98% 103% Ge.yser No. 3 - Clovgrdgle 1 15 ky
NCNB-S-T-6 Geysers 3 - Cloverdale 115 kV Line #1 | 119KV Lines switch replacement, in interim, trip
Between CLOVRDLE - MPE TAP Cortina - Mendocino No.1 115 kV Line & Eagle . . . Geyser 5-6 generation, and load at
Rock- Cortina 115 kV Line ¢ L-1-1 90% 98% 103%  |Ukiah for Category C
Disable the flip flop scheme at
Mendocino - Redbud 115 kV #1 Ge ) ; C Lucerne. Drop load at Cloverdale,
-S-T- yser # 3-Cloverdale 115kV (Cloverdale 1- 0 0 0
NCNB-S-T-7 | Between LUCERN2 - REDBUDJT | MPE Tap) &Cortina-Mendocino #1 115 kv L1 8% 7% 115% 1Ukiah and City of Ukiah as necessary
(Mendocino Sub 1- Lucern) if overload persists.
Mendocino - Redbud 115 KV #1 Geyser # 3-Cloverdale 115kV (Cloverdale- C
NCNB-S-T-8 Between REDBUD - REDBUDJ1 MPE Tap) &Cortina-Mendocino #1 115 kV L-1-1 108% 106% 126%
(Mendocino Sub 1- Lucern)
- Geyser # 3-Cloverdale 115kV (Cloverdale-
NCNB-S.T.9 |E9le Rock - Redbud 115 KV #1 y ( C L1 119% 118% 141%

Between REDBUD - REDBUDJ2

MPE Tap) &Cortina-Mendocino #1 115 kV
(Mendocino Sub 1- Lucern)

California ISO/MID/RT

August 15, 2012
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2012/2013 ISO Reliability Assessment - Preliminary Study Results

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

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2014 2017 2022 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Lucerne. Trip load at Redbud &
NCNB-S-T- |Eagle Rock - Redbud 115 kv #1  |Geyser # 3-Cloverdale 115kV (Cloverdale- C . . ., |Luceme for second contingency.
10 Between REDBUDJ2 - CACHE J2 |MPE Tap) &Cortina-Mendocino #1 115 kV L-1-1 109% 108% 129% If overload persists drop load at
(Mendocino Sub 1- Lucern) Ukiah, City of Ukiah and
cloverdale as necessary.
NCNB-S-T- |Eagle Rock - Redbud 115 kV #1 | Geyser # 3-Cloverdale 115kV (Cloverdale- C
1 Be'?ween HGHLNDJ1 - LWRLAKEJ|MPE Tap) &Cortina-Mendocino #1 115 kV L-1-1 120% 119% 141%
(Mendocino Sub 1- Lucern)
NCNB-S-T- |Eagle Rock - Redbud 115 kv #1  |Geyser # 3-Cloverdale 115kV (Cloverdale- C
12 BegNeen HGHLNDJ1 - CACHE J2 MPE Tap) &Cortina-Mendocino #1 115 kV L-1-1 102% 101% 120%
(Mendocino Sub 1- Lucern)
NCNB-S-T- |Fulton - Santa Rosa 115 kV Line
C L-1-1 112% 119% 131%
13 #1 Between FULTON - MONROEL Fulton-Santa Rosa 115 kV #2 & Corona- trio load at Monroe 2 115 KV
. Lakeville 115 KV #1 P
NCNB-S-T- [Fulton - Santa Rosa 115 kV Line c L-1-1 112 119% 131
14 #2 Between FULTON - MONROE2 ’ ’ °
NCNB-S-T- Mendocino - Clear Lake 60 kV Line
15 #1 between Mendocino - Upper C L-1/T-1 161% 59% 66%  [Middletown 115 kV Project. In interim,
Lake open CB22 at Clear Lake and close
NCNB-S-T- |Mendocino - Clear Lake 60 kV Line |Eagle Rock 115/60 kV & Clear Lake- NO CB at Middletown, trip load at
16 #1 Between Upper Lake-Hartley ~ [Hopland Jct 60 kV #1 ¢ L-1/T-1 149% 50% 55%  |Clear Lake and Calistoga 60 kV with
second contingency if overload
NCNB-S-T- [Mendocino - Clear Lake 60 kV 0 0 0 ist oeney
17 Between Hartley-Clear Lake < L-1/T-1 110% 15% 16%  |PerSISts
Eagle Rock - Konocti Jct 60kV line B L-1 109% 109% 44%
NCNB-S-T- [Clear Lake-Hopland between Clear  |Bus Fault at Eagle Rock 115.0 kV C Bus 113% 45% 48%
-Grani : - Middletown 115 kV Project. In interim,
18 Lake-Granite 60 kV Mendocino -Clearlake 60 kV Line & Eagle Rock c LA-1 154% 359% 38%  |open CB22 at Clear La:<e and close
- Konocti Jet 60KV line N% B o Middlotonr (1 load ot
. - at Middletown, trip load a
Eagle Rock - Konocti Jct 60kV line B L-1 118% 47% 52% Clear Lake 60 kV with second
19 Hopland 60 kV ino - '
p Mendocino -Clearlake 60 kV Line & Eagle Rock c L1-1 162% 439% 46%

- Konocti Jct 60kV line

California ISO/MID/RT
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2012/2013 ISO Reliability Assessment - Preliminary Study Results

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

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2014 2017 2022 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
GEYSER # 3 - CLOVERDALE 115K 0 0 0
(CLOVERDALE 115KV to MPE TAP115KV) B L 75% 4% 101%
BUS FAULT AT MENDOCNO 115kV break
NCNB-S-T- [Clear Lake - Eagle Rock 60 kV Line #1 031802 Slfuck OCNO15kVbreaker #) ¢ Breaker | 84% 106% | 116% |pGaE Action Plan, Open CB22 at
Eagle Rock-Redbud & Cortina-Mendocino . .
. C L-2 82% 105% 112%  |Middletown, trip load at Clear Lake 60
115KV Lines kV with second contingency if
GEYSER # 3 - CLOVERDALE 115K Line & . 0 0 0 overload persists
Cortina - Mendocino #1 115 kV Line ¢ LA 18% 145% 193%
T i . Geyser # 3-Cloverdale 115kV (Cloverdale-
NCN;S T gliar Lak;oﬁg%?gocégfé\ééﬁe # MPE Tap) & Eagle Rock- Cortina (Lower C L-1-1 126% 96% 101%
etween - Lake) 115 kV
NCNB-S-T- IkoNoCTI-LOWER LAKE 6o kv |£20!e Rock - Cortina (Homestake) 115 kVand | 11 | <95% | 96% | 105% |tripload at Calistoga
22 Fulton - Calistoga 60 kV
Existing scheme to close the Molino -
NCNB-S-T- [Monte Rio- Fulton 60 KV between Fulton- Molino- Cotati 60 kV(Molino sub 60 kV B L1 849 899 100% Trenton Jct section for the loss of
23 TRNTN JT - FULTON to Molino Jct 60 kV) ° ° ° |Fulton-Molino-Cotati line. Line will not
overload if load is not transferred
Lakeville 115 kV CB102 stuck C Breaker 93% 99% 110%
NCNB-S-T- [Fulton - Pueblo 115 kV Line #1 Lakeville- Sonoma No.1 115 KV & Lakeville- c L-1-1 939 999 109% trip load at Pueblo 115 kV (existing
24 Between PUEBLO - PUEBLOJT Sonoma No.2 115 KV o ° ° ° |Sonoma-Pueblo SPS)
Lakeville-Sonoma #1 & #2 115kV Lines C L-2 93% 99% 109%
NCNB-S-T- [lgnacio - San Rgfael #3115 k\/ Ignacio-San Rafael #2 & Ignacio-San Rafael #1 C L1-1 N/A 109% 115% Igngmo-AIto Voltage Conversion
25 (between Ignacio and Las Gallinas)  [115kV project

California ISO/MID/RT
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2012/2013 ISO Reliability Assessment - Preliminary Study Results

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

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2014 2017 2022 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
NCNB-S-T- Ignacio - San Rafael No.3 115 kV ( Ignacio - Disconnect switch limitation? /
2% Ignacio-San Rafael 115 kV # 1 Las Gallinas) & Ignacio-San Rafael #2 115kV C L-1-1 N/A 113% 119% |lgnacio-Alto Voltage Conversion
line project
Ignacio - San Rafael No.3 115 kV ( Ignacio 115 . .
NS Nignacio-San Raael 115 kv #2 kv to Las Gallinas sub 115 kv) & Ignacio-San | C L1-1 NIA NIA 130% 'gr’(‘)a:(':‘t’ Alto Voltage Gonversion
Rafael No. 3 115 KV pro)
NCNB-S-T- Ignacio - Alto 60 kV Line #1 Between Ignacio-Alto Voltage Conversion
28 IG JCT - SAN RFLJ - GREENBRE 60 C L-1-1 125% N/A N/A  |project. In the interim, drop load at
kV Ignacio - Alto - Saulsalito # 2 60 kV & Ignacio - Alto
NCNB-S-T- Ignacio - Alto 60 KV Line #1 Between | Alto - Saulsalito # 1 60 kv Ignacio-Alto Voltage Conversion
29 IG JCT - SAN RFLJ - GREENBRE 60 C L-1-1 125% N/A N/A  [project. In the interim, drop load at
kv Alto
NCNB-S-T- i . Ignacio A 115/60kV bank & Ignacio B ” 0 0 Ignacio - Alto Voltage conversion
20 San Rafael - Greenbrae 115kV line 115/60.00 kV Bank C T-1-1 N/A 121% 125% oroject
NCNB-S-T- (Bridgeville - Garberville 60kV between Loss of 0 0 0 .
31 |Bridgeville - Fruitland jct D | Substation | 102 | 105% 3% |Under Review
NCNB-S-T- |Bridgeville - Garberville 60kV between Loss of 0 0 0 .
32 Fruitiand Jct - Fort Seward Jct D Substation 104% 106% 26% |Under Review
NCNB-S-T- (Bridgeville - Garberville 60kV between Loss of 0 0 0 .
33 Fort Seward Jct - Garberville D Substation 102% 104% 24% |Under Review
NCNB-S-T- |Garberville - Laytonville 60kV between Loss of 0 0 0 .
34 Garberville - Kekawaka D Substation 52% 52% 102%|Under Review
NCNB-S-T- |Garberville - Laytonville 60kV between Loss of 0 0 0 .
35  |kekawaka - Lytonville D Substation | 227 52% 102%|Under Review

California ISO/MID/RT
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2012/2013 ISO Reliability Assessment - Preliminary Study Results
Study Area: PG&E North Coast and Bay - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2014 2017 2022 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
NCNB-S-T- |Eagle Rock - Fulton - Silverado 115kV Loss of 0 0 0 .
36 |Between Eagle Rock - ERFT5_25 D Substation | 102" 4% 104% |Under Review
NCNB-S-T- |Lakeville - Santa Rosa 115kV line Loss of Fulton 230kV station + Xfmrs Loss of 0 0 0 ,
37 |Between SNTARSA- STNY PTP D | substation | % 86% 106% |Under Review
NCNB-S-T- (Lakeville - Santa Rosa 115kV line Loss of 0 0 0 .
38 |Between STNY PTP - BELLVUE D | substation | 3% 87% 107% |Under Review
NCNB-S-T- [Lakeville - Santa Rosa 115kV line Loss of 0 0 0 .
39 |Between BELLVUE - PENNGRVE D | substation | 1%9% 13% 137% - |Under Review
NCNB-S-T- (Lakeville - Santa Rosa 115kV line Loss of 0 0 0 .
40 |Between PENNGRVE - CORONA D | substation | 4% 18% 143% | Under Review
NCNB-S-T- [Lakeville - Santa Rosa 115kV line Loss of 0 0 0 .
41 |Between CORONA - Lakeville D | substation | 108" 2% 135%  |Under Review
NCNB-5-T- 1 onoma - Pueblo 115KV line D Lossof 14030 107% 127%  |Under Review
42 Substation
NCNB-S-T- [Monte Rio - Fulton 60kV between Loss of 0 0 0 .
43 |WHLR JCT - MONTE RO D | substation | % 81% 106% - |Under Review
NCNB-S-T- |Fulton - Molino - Cotati 60kV between Loss of 0 0 0 .
44 |MLNO JCT - Fulton O | substation | °'* 80% 104% - |Under Review
NCNB-S-T- [Lakeville - Sobrgnte 230kV between D Loss gf 107% 114% 124%  |Under Review
45 Crockett - Ignacio Substation
NCNB-S-T- |Bridgeville - Garberville 60kV between Loss of 0 0 0 .
46 |Bridgeville - Fruitiand jct D Substation | O+ 109% 3% |Under Review
NCNB-S-T- (Bridgeville - Garberville 60kV between Loss of 0 0 0 .
47 Fruitland Jct - Fort Seward Jct D Substation 56% 55% 103%|Under Review

California ISO/MID/RT August 15, 2012 Page 6 of 35



2012/2013 ISO Reliability Assessment - Preliminary Study Results

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

“3‘ California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2014 2017 2022 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
NCNB-S-T- (Bridgeville - Garberville 60kV between Loss of 0 0 0 .
48 Fort Seward Jct - Garberville ) ) D Substation 55% 55% 103% |Under Review
Loss of Lakeville 230kV station + Xfmrs
NCNB-S-T- |Garberville - Laytonville 60kV between Loss of 0 0 0 .
49 Garberville - Kekawaka D Substation 106% 10% 26% |Under Review
NCNB-S-T- |Garberville - Laytonville 60kV between Loss of 0 0 0 .
50 kekawaka - Lytonville D Substation 105% 108% 24% - |Under Review
NCNB-S-T- |Eagle Rock - Fulton - Silverado 115kV Loss of 0 0 0 .
51 Between Eagle Rock - ERFT5_25 D Substation 103% %6% 94% |Under Review
NCNB-S-T- |Eagle Rock - Cortina 115kV line Loss of 0 0 0 .
52 |between CACHE J1 - TAPP1015 D | substation | 8% §7% 104% | Under Review

California ISO/MID/RT

August 15, 2012
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2012/2013 ISO Reliability Assessment - Preliminary Study Results

Study Area: PG&E North Coast and North Bay- Winter Peak
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Thermal Overloads haping a Renewed Future
Loading (%)
" - Category 2014 . 2022 N ,
ID Overloaded Facilit Worst Contingenc Catego o Potential Mitigation Solutions
y geney 9| Description | Winter 201;6\’:"(“” Winter g
Peak Peak
Mendocino - Clear Lake 60 kV Line #1
NCNB-W-T-1 between Mendocino - Upper Lake C L-1-1 188% 37% 42% Middletown 115 kV PijeCt. In interim,
open CB22 at Clear Lake and close
M ) \ear Lak KV Line #1 Clear Lake- Hopland 60 Kv & Eagle Rock 60kV - NO CB at Middletown, trip load at
NCNB-W-T-2|Y et”dOC'”S -C effk aHe ft? y ine #1' |k onoctie 60KV c LA-1 180% 3% 36%  |Clear Lake and Calistoga 60 kV with
etween Upper Lake-riarte second contingency if overload
. persists
NCNB-W-T-3 Mendocino - Clear Lake 60 kV C L1-1 133% 79 9%
Between Hartley-Clear Lake
NCNB-W-T-4|Elk 60KV - Philo 60kV gli”‘;zclg‘;gg'&'\tf FortBragg 60 kV & Monte | L-1-1 88% 94% | Diverged |Drop Load at Gaulala
NCNB-W-T-5 Clear Lake - Eagle Rock 60 kV Line #1 C L1-1 106% 118% 1219  |PG&E Action Plan. Open CB22 at
Between CLER LKE - KONOCTI6 Clear Lake and close NO CB at
GEYSER # 3 - CLOVERDALE 115K & Eagle . .
Rock- Cortina 115 kV Middletown, trip load at Clear Lake 60
.. | Clear Lake - Eagle Rock 60 kV Line #1 . . . o, |V with second contingency i
NCNB-W-T-6 3 stween KONOCTI - EGLE RCK ¢ L1 105% 86% 8% loverload persists
. |Lakeville #2 60KV Line #1 between  |Fulton- Molino- Cotati 60 kV & Lakeville - ” 0 0 o,  |trip load at Petaluma A or C 60 kV
NCNB-W-T-7 Lakevl_JCT - PETLMA A Petaluma 60kV ¢ L1 103% 107% 7% (Existing SPS)
Ignacio - San Rafael #.3 115 kV 0 0 Ignacio-Alto Voltage Conversion
NCNB-W-T-8 (between Ignacio and Las Gallinas) ¢ LA NIA 106% 109% project?
Ignacio-San Rafael #2 & Ignacio-San Rafael #1
Ignacio - San Rafael #.3 115 kV 1ok Lines Ignacio-Alto Voltage Conversion
NCNB-W-T-9 |(between Las Gallinas and San C L-1-1 N/A 104% 106% g . g
Rafael) project?
NCNB-W-T- Ignacio - San Rafael No.3 115 kV ( Ignacio - Disconnect switch limitation? /
Ignacio-San Rafael 115 kV #1 Las Gallinas) & Ignacio-San Rafael #2 115kV C L-1-1 N/A 120% 124% |lgnacio-Alto Voltage Conversion

10

line

project

California ISO/MID/RT

August 15, 2012
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2012/2013 ISO Reliability Assessment - Preliminary Study Results

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

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
" - Category 2014 . 2022 N ,
ID Overloaded Facility Worst Contingency Category Description Winter 201 ; WILnter Winter Potential Mitigation Solutions
Peak e Peak
Ignacio - Alto 60 kV Line #1 Between . " . Ignacio-Alto 60 kV Voltage
NCNB-W-T- |15 JCT - SAN RFLJ - GREENBRE 60 | 9nacio-Alto-Sausilio 60kV #2 & Ignacio-Alto- C L-1-1 143% N/A N/A  |Conversion Project. In interim, trip
1 Sausalito 60kV #1
kV load at Alto 60 kV
NCNB-W-T- [lgnacio - Alto -Sausalito 60 kV # 2 San Rafael -lGreen Brae 115kV & Ignacio - c L1 N/A 107% 108% Ignacio-AIto 60 !(V Voltgge o
12 Between HMLTN FD - ALTO JT2 Alto - Sausalito # 1 60 kV Conversion Project. In interim, trip
NCNB-W-T- lgnacio - Alto -Sausalto 60KV #1  |lgnacio _Alto 60 kV & Ignacio - Alto - Saulsalito | L1 15% N/A N |[o3datAlto 60 kY for Category C
13 Between ALTO JT1- HMLTN FDB #260kV ° contingencies
Ignacio - San Rafael No.3 115 kV ( Ignacio 115 . .
NCNB-W-T- 1, acio-San Rafael 115 kv # 2 kv to Las Gallinas sub 115 kv) & Ignacio - San C L-1-1 N/A 102% 1049, |'9nacio - Alto Voltage conversion
14 project
Rafael No. 3 115 kV
. Xfmr upgrade? trip Geo Energy and
NCNB-W-T- [Hopland Jct 115 kV / 60kV Ukiah-Hopland-Cloverdale 115 kV & Geyser #3 c L1-1 2149 212% 206% | P0706 generation and load at Elk i
15 Transformer Eagle Rock 115 kV .
overload persists
NONBT | san Rl - Greenbrae 115kV lne anacio A 151606V bank & lgnacio c T NA | 112% | 113% ng;? - Alto Voltage conversion
i i
W-T- 115/60.00 kV Bank i0- -
NCN?7W T~ | Greenbrae 60KV - Alto 60k c T-1-1 N/A 114% 115% ggf:c'f Alto Voltage conversion
NCNB-W-T- . ) . Ignacio _Bolinas No. 2 60 kV & Ignacio A e 0 0 0 Ignacio - Alto Voltage conversion
18 Ignacio A 60kV - Ignacio B 60kV 115KV / 60KV transformer C L-1/T-1 104% 54% 55% project

California ISO/MID/RT

August 15, 2012
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2012/2013 ISO Reliability Assessment - Preliminary Study Results

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

“‘,‘ California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2014 2017 Potential Mitigation Solutions
Description | Summer |Summer Off-|  N/A
Light Load Peak
Eagle Rock- Fulton- Silverado 115 kV B L-1 102% 81% N/A
Eagle Rock Cortina 115KV line Fulton-Hopland 60kv & Geysers #17-Fulton 0 0
NCNB;OP'T' between Eagle Rock 115KV - Homstk  [230kv & Eagle Rock-Fulton-Silverado 115kV ¢ -2 1% 88% NiA
Tap 115kV
Cortina - Mendocino No.1 115 kV & Eagle Rock- o 0
Fulton- Silverado 115 kV ¢ L1 128% 50% NA , _
. Adjust Generation at Geysers
Eagle Rock- Fulton- Silverado 115 kV B L-1 101% 60% N/A
Eagle Rock Cortina 115KV line Fulton-Hopland 60kv & Geysers #17-Fulton 0 0
NCNBéOP-T- between Homestk Tap 115kV - 230kv & Eagle Rock-Fulton-Silverado 115kV ¢ -2 14% 65% N/A
Highland Jct2 115kV
Cortina - Mendocino No.1 115 kV & Eagle Rock- o 0
Fulton- Silverado 115 kV ¢ L1 127% 6%% NiA
Eagle Rock Cortina 115kV line , .
NCNB-OP-T-1 o ween Cache J1 115KV - TAPP1015 | 0N - Mendocino No.T115 kV & Eagle Rocky L-1-1 111% 59% N/A  [Adjust generation at RSP 1015
3 115KV Fulton- Silverado 115 kV
Eagle Rock- Fulton- Silverado 115 kV B L-1 112% 61% N/A
Fulton 115 kV Bus Section 2D C Bus 105% 52% N/A
Eagle Rock Cortina 115KV | Fulton 115 kV CB342 stuck C Breaker 104% 51% N/A
agle Rock Cortina ine . .
NCNB-OP-T- . Adjust generation at RSP 1015/
4 between TAPP1015 115kV - Cortina  |Fulton-Hopland 60kv & Geysers #17-Fulton c L2 123% 659 N/A GeJysergs
115kV 230kv & Eagle Rock-Fulton-Silverado 115 kV ° °
Cortina - Mendocino No.1 115 kV & Eagle Rock- 0 0
Fulton- Silverado 115 kV ¢ LA 135% 69% N/A
. Ukiah-Hopland-Cloverdale 115 kV (between
NCNB-OP-T- [Mendocino - Hopland 60kV between . . . 0 0 , .
5 Philo Jct 60KV - Hopland JCT 60KV Ukiah - City of Ukiah 115kv) & Geyser #3 - C L-1-1 109% 75% N/A  [Adjust generation at Geysers

Eagle Rock 115 kV

California ISO/MID/RT

August 15, 2012
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2012/2013 ISO Reliability Assessment - Preliminary Study Results

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

“‘,‘ California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2014 2017 Potential Mitigation Solutions
Description | Summer |Summer Off-|  N/A
Light Load Peak
NCNB-OP-T- [Hopland JCT 60kV - Cloverdale Jct ~ [FULTON 115/60.00 KV BANK NO.1 & FULTON . 0
6 [60kV 115/60.00 KV BANK NO.2 ¢ T | Diverged | 159% NiA
NCNB-OP-T- [Cloverdale Jct 60kV - Geyser Jct1 FULTON 115/60.00 KV BANK NO.1 & FULTON . o
7 |eokv 115/60.00 KV BANK NO.2 ¢ T-1-1 | Diverged | 150% NIA
NCNB-OP-T- , FULTON 115/60.00 KV BANK NO.1 & FULTON .
Gerser Jct1 60kV - Fitch MntnP 60kV C T-1-1 Diverged 151% N/A
8 115/60.00 KV BANK NO.2 J ’ Close the tie line between Petaluma
C jct and Cotati sub. Drop load at
NCNB-OP-T- FULTON 115/60.00 KV BANK NO.1 & FULTON . o Cotati.
9 Fulton 60kV - St.Helna 60kV 115/60.00 KV BANK NO.2 C T-1-1 Diverged 135% N/A
NCNB-OP-T- . FULTON 115/60.00 KV BANK NO.1 & FULTON . 0
10 St.Helna 60kV - Calistga 60kV 115/60.00 KV BANK NO.2 C T-1-1 Diverged 165% N/A
NCNB-OP-T-| ~ . . FULTON 115/60.00 KV BANK NO.1 & FULTON 0
11 Calistga 60kV - Middltwn 60kV 115/60.00 KV BANK NO.2 C T-1-1 N/A 183% N/A
Ukiah-Hopland-Cloverdale 115 kV (between
NCNETZOP'T' ?;ﬂg&‘:ﬂigﬂ 15KV /60kV Ukiah - City of Ukiah 115kv) & Geyser #3 - c L-1-1 247% 172% N/A  |Adjust generation at Geysers
Eagle Rock 115 kV
; Loss of all
NCNB-OP-T- [Eagle Rock - Cortina 115KV between | orridor between Eagle Rock - Fulton D lines in a 110% 85% N/A  |Under Review
13 Eagle rock and Homestk tap ROW
. . Loss of all
NCNB-OP-T- [Eagle Rock - Cortina 115kV line Common Corridor between Eagle Rock - Fulton| D linesina | 109% 81% N/A  |Under Review
14 between Homestk tap - Highland Jct ROW

California ISO/MID/RT

August 15, 2012
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2012/2013 ISO Reliability Assessment - Preliminary Study Results

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

o Y

California ISO

Thermal Overloads ‘ 1 Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2014 2017 Potential Mitigation Solutions
Description | Summer |Summer Off-|  N/A
Light Load Peak
NCNB-OP-T-|Eagle Rock - Cortina 115kV line Loss of all
g : Common Corridor between Eagle Rock - Fulton D linesina 119% 80% N/A  |Under Review
15 between Tap 1015 - Cortina ROW

California ISO/MID/RT

August 15, 2012
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2012/2013 ISO Reliability Assessment - Preliminary Study Results

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

Voltage Deviations

L“y California ISO

Shaping a Renewed Future

California 1ISO/MID/RT

August 15, 2012

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2014 2017 2022 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
NCNB-S-DV- . . . . . .
1 ALTO  60kV Ignacio-Alto-Sausalito #2 & #1 60kV Lines C L-2 -11.07% -1.13% -1.23% |lgnacio - Alto voltage conversion project
CNBSDY EﬁEE;/rLé_Eb#QOSKOVI)(V(Lakewlle sub 60 kV to B LA 5.91% 2.24% 256%
"7 |CALISTGA 60kV -
2 Homestk Tp - Middletown 115kV B L1 N/A -4.96% -5.82%
Middletown 115/60kV transformer B T-1 N/A -4.95% -5.81% |Middle town 115kV project
NCNB-S-DV Eagle Rock - KONOCTI6 60kV B L-1 -11.13% -2.44% -2.84%
3 CLER LKE 60kV BUS FAULT AT EGLE RCK 115kV C Bus -11.55% -3.55% -2.64%
BUS FAULT AT EGLE RCK 60kV C Bus -11.13% -2.43% -2.84%
NCNB-S-DV- GEYSER # 3 - CLOVERDALE 115K 0 0 o . .
4 CLOVRDLE 115kV (CLOVERDALE 115KV to MPE TAP115KV) B L-1 3.61% 3.70% 5.23% |Adjust generation at geysers
NCNB-S-DV LYTNVILLE - COVELOG6 60kV B L-1 1.73% 2.47% 5.97%
" |COVELO6 60KV BUS FAULT AT MENDOCNO with 115kV , \ ., |Garbenville reactive support project
S breaker CB102 stuck C Breaker -7.62% -7.32% -10.41%
NCNE-S-DV-InungaR 6okv LAKEVLLE #1 60 kVi(Lakeville sub 60 k¥ to B L1 681% | -262% | -331% |Middle town 115KV project
6 Dunbar Sub 60 kV)
NCNB-S-DV- EGLE RCK 60KV EAGLE ROCK 115/60 KV BANK NO.1 B T-1 -11.83% -6.34% -7.18% [open Eagle Rock-Konocti 60 kV line for Eagle
7 Rock bank outage
BUS FAULT AT EGLE RCK 115kV C Bus -22.64% -7.36% -1.37%
NCNBéS'DV' GRANITE 60kV Eagle Rock - KONOCTI6 60kV B L-1 -9.28% | -1.98% -2.33%
. . — Middle town 115KV project
NCNB-S-DV- HARTLEY 60KV Eagle Rock - KONOCTI6 60kV B L-1 9.70% 2.11% 247%
9 BUS FAULT AT EGLE RCK 115kV C Bus -10.07% -3.37% -2.22%
BUS FAULT AT HOMSTKTP 115kV C Bus -1.69% -13.75% | -14.49%
Eagle Rock-Cortina & Cortina-Mendocino 0 0 0
NCNE;'OS'DV' HOMSTKTP 115kV 115kV Lines ¢ -2 1:69% 1381% 14.61% Adjust generation near Eagle Rock / Homestk Tap
1E$§L?/IT_?::;Redbud & Eagle Rock-Cortina c L2 1.69% 1401% | -14.14%
Eagle Rock - KONOCTI6 60kV B L1 -18.85% -4.53% -5.19%
NCNB-S-DV-| , AninsTia anis BUS FAULT AT EGLE RCK 115kV C Bus -19.27% -5.30% -5.02%

Page 13 of 35




2012/2013 ISO Reliability Assessment - Preliminary Study Results

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

& California ISO

Voltage Deviations Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2014 2017 2022 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
1 ST BUS FAULT AT EGLE RCK 60kV Cc Bus 18.85% | -452% | -5.19%
EAGLE ROCK 115/60 KV BANK NO.1 B T-1 -8.46% -4.28% -4.83%
Eagle Rock - KONOCTI6 60kV B L-1 -19.46% -2.93% -3.44%
NCNB-S-DV- LOWR LKE 60kV BUS FAULT AT EGLE RCK 115kV C Bus -19.91% -3.47% -3.32%
12 BUS FAULT AT EGLE RCK 60kV C Bus -19.46% -2.92% -3.44%
EAGLE ROCK 115/60 KV BANK NO.1 B T-1 -6.50% -2.64% -3.02%
Eagle Rock - KONOCTI6 60kV B L-1 -20.35% -0.18% -0.41%
NCNB-S-DV. BUS FAULT AT EGLE RCK 115kV C Bus -20.82% -0.35% -0.38% |Middle town 115kV project
1'3 " IMIDDLTWN 60KV BUS FAULT AT EGLE RCK 60kV o Bus -20.35% | -0.18% -0.41%
Homestk Tp - Middletown 115kV B L-1 N/A -6.90% -8.05%
Middletown 115/60kV transformer B T-1 N/A -6.89% -8.03%
BUS FAULT AT HOMSTKTP 115kV C Bus N/A -12.31% -12.82%
Eagle Rock-Cortina & Cortina-Mendocino 0 0
NCNB-S-DV- 115KV Lines C L-2 N/A 12.37% 12.94%
1 MIDDLTWN 115kV -
Eagle Rgck-Redbud & Eagle Rock-Cortina c L2 NA 1257% 12.47%
115kV Lines
Homestk Tp - Middletown 115kV B L-1 N/A -12.54% -13.03%
NCNB-S-DV- MNDCNO M 115k BUS FAULT AT MENDOCNO with 115kV c Breaker 6.91% £.87% 11.92% .
15 breaker CB102 stuck Install a series breaker to 115kV CB102 at
-S-DV- ' Mendocino
NCNB-S-DV PTTR VLY 60KV BUS FAULT AT MENDOCNO with 115kV c Breaker 6.26% $47% 11.32%
16 breaker CB102 stuck
Q.| _ H _ 0, . 0, - 0,
NCNB-S-DV PUEBLO 115kV Lakev!lle 115 kV CB102 stuck . C Breaker 9.150/0 8.900/0 11.800/0 Trip load at Pueblo by existing SPS
17 Lakeville-Sonoma #1 & #2 115kV Lines C L-2 -8.38% 9.41% -10.72%
NCNETSS'DV' RPSP1015 115KV E?ggr:;%dj& _Cg:'r’t’iia1)1SKV"”e (Between B L1 566% | -559% | -547% |Adjustgeneration near Eagle Rock / Homestk Tap
-S-DV- i _ 0, ~ 0, - 0
NCNB-S-DV SONOMA 115KV Lakev!lle 115 kV CB102 stuck . C Breaker 12.15% 12.16% 15.39% Trip load at Pueblo by existing SPS
19 Lakeville-Sonoma #1 & #2 115kV Lines C L-2 11.36% | -12.68% | -14.28%
NCNBZ'1S'DV' UPPR LKE 60kV Eagle Rock - KONOCTI6 60kV B L-1 -8.13% -1.75% -2.06% |Middle town 115kV project
BUS FAULT AT MENDOCNO with 115kV c Breaker 6.39% £.21% 1162% Install a.serles breaker to 115kV CB102 at
breaker CB102 stuck Mendocino

California 1ISO/MID/RT August 15, 2012 Page 14 of 35



2012/2013 ISO Reliability Assessment - Preliminary Study Results

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

Voltage Deviations

S

California I1ISO

Shaping a Renewed Future

California 1ISO/MID/RT

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2014 2017 2022 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
NCNBZ_ZS-DV- WILLITS 60KV Mendocino- Willts- Fort Bragg 60
k&m:;;l‘;no'sbi(sgkv t;ag\?i”its 0K B L1 404% | 425% | 6.22% |Garbenville reactive support project
NCNBZ'?)S'DV' FULTON D sbt?;; ;’;n 2030% | -20.04% | -26.16% |Under Review
NCNBZ'f'DV' MONROE1 D Sbt‘)’:; t‘?(fm 19.06% | -1881% | -24.76% |Under Review
NCNBZ'E)S'DV' MONROE2 D Sbt‘)’:; t‘?(fm 19.08% | -18.83% | -24.78% |Under Review
NCNBZ'BS'DV' SNTA RSA D Sbt‘)’:; t‘?(fm 1848% | -18.24% | -24.09% |Under Review
NCNBZ}S'DV' STONY PT D Sbt‘::; E;n 16.86% | -16.61% | -22.07% |Under Review
NCNBZ'SS'DV' BELLVUE D sbt?;; ;’;n 16.04% | -1579% | -21.05% |Under Review
NCNBZ'QS'DV' PENNGRVE D sbt?;; ;’;n A347% | -1319% | -17.70% |Under Review
NCN%'OS'DV' RINCON D sbt?;; ;’;n 18.04% | -17.80% | -2321% |Under Review
NCN;S'DV' GUALALA D sbt?:; t?(f)n 19.91% | -2051% | -30.88% |Under Review
NCNE;'ZS'DV' ANNAPOLS D sbt?:; ;’;n 19.30% | -19.84% | -20.33% |Under Review
NCN%'?)S'DV' FORT RSS D sbt?:; ;’;n 18.92% | -1942% | -28.34% |Under Review
NCNE;S'DV' SLMN CRK D Sbt?:; ;’;n A18.79% | -1927% | -27.92% |Under Review
NCNE;S'DV' MONTE RO D stt?:; :T:m 18.25% | -1867% | -26.67% |Under Review

August 15, 2012
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2012/2013 ISO Reliability Assessment - Preliminary Study Results

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

Voltage Deviations

“‘y‘ California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2014 2017 2022 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
NCNE;'GS'DV' WOHLER D Stnga ﬁ;n A745% | 17.43% | -24.15% |Under Review
NS Loss of Fulton 230kV station + Xfmrs .
N NE; “OV- | IRABEL D Stnga ﬁon A7.35% | -17.66% | -24.62% |Under Review
NCNB3'88'DV' MOLINO D sbt?:; ﬁ(f)n A751% | 17.82% | -24.65% |Under Review
NCNB3§'DV' GYSRVLLE D Sbgj; ﬁ(f)n 18.01% | -1843% | -2576% |Under Review
NCNE;'OS'DV' GYSR 1-2 D Sbgj; ﬁ(f)n A791% | -1832% | -2556% |Under Review
NCNELS'DV' FULTON D Sbgj; ﬁ(f)n 16:69% | -16.92% | -23.10% |Under Review
NCNE;'QS'DV' FTCH MTN D Sbg:; ﬁ(fm A7.85% | -1825% | -2545% |Under Review
NCNELS'DV' LAGUNA D Sbt‘)’:; ::m 4769% | -18.01% | -24.99% |Under Review
NCNZS'DV' COTATI D Sbt?:; ;’:m A7.86% | -1821% | -25.34% |Under Review
NCNE':'DV' SNMALDFL D Sbt?:; ;’:m A7.83% | -1847% | -25.29% |Under Review
NCNi'SS'DV' SILVERDO D stt?:fa ﬁ:m 16.67% | -16.45% | -21.46% |Under Review
NCNE'?S'DV' MONTCLLO D Sts:'fa ;’:m 16.65% | -16.43% | -21.44% |Under Review
NCNE'BS'DV' MNTCLOPH D Sts:; ;’:m 16:63% | -1641% | -21.41% |Under Review
NCNE'QS'DV' PUEBLO D Sts:'fa ;’:m 1312% | -12.83% | -17.16% |Under Review
NCNE)'OS'DV' STHELNA D Stt‘:;sa ﬁzn A755% | -11.67% | -16.45% |Under Review

California 1ISO/MID/RT

August 15, 2012
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2012/2013 ISO Reliability Assessment - Preliminary Study Results

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

Voltage Deviations

“2 California ISO

Shaping a Renewed Future

California 1ISO/MID/RT

Post Cont. Voltage Deviation %
: ; Category 2014 ' 2022 N .
ID Substation Worst Contingency Category Description Winter 2017 Winter Winter Potential Mitigation Solutions
Peak Peak Peak
NCNB-W-DV- ) ) . o 0 0 ) . .
1 ALTO  60kV Ignacio-Alto-Sausalito #2 & #1 60kV Lines C L-2 -17.19% -1.33% -1.36% |Ignacio - Alto Voltage conversion project
W\ _ _ - 0, o 0, - 0, _| H H
NCNBZW DV EGLE RCK 60KV EAGLE ROCK 115/60 KV BANK NO.1 B T-1 10.11% 5.32% 6.01% (Fggs: bEaanginLl'I\’tc;;I; Konocti 60 kV line for Eagle
BUS FAULT AT EGLE RCK  115.00 C Bus -13.06% -4.91% -5.83%
NCNB;)W'DV' GREENBRE 60kV Ignacio-Alto-Sausalito #2 & #1 60kV Lines C L-2 -1517% -0.15% -0.18% |lgnacio - Alto Voltage conversion project
BUS FAULT AT HOMSTKTP  115.00 C Bus -1.61% -10.59% -11.01%
Eagle Rock-Cortina & Cortina-Mendocino 0 0 0
NCNBQW_DV_ HOMSTKTP 115kV 115KV Lines ¢ L2 1:61% 1065% | -10.92% Adjust generation near Eagle Rock / Homestk Tap
EigL?/IT_?::;Redbud & Eagle Rock-Cortina c L2 161% 1081% | -10.67%
NCNBW-DV EAGLE ROCK 115/60 KV BANK NO.1 B T-1 -1.75% -3.69% -4.13%
;3 " |KONOCTI6 60kV BUS FAULT AT EGLERCK  115.00 c Bus -10.70% | -3.28% -3.95%
BUS FAULT AT EGLE RCK  60.00 C Bus -11.68% -4.13% -4.63%
NCNB-W-DV- LOWR LKE 60kV BUS FAULT AT EGLE RCK  115.00 C Bus -10.82% -2.24% -2.68%
6 BUS FAULT AT EGLE RCK  60.00 C Bus -11.82% -2.93% -3.30% |Middletown 115kV project
W-DV- _ 0 _ 0, . 0
NCNB-W-DV. MIDDLTWN 60KV BUS FAULT AT EGLE RCK  115.00 C Bus 11.01% 0.50% 0.54%
7 BUS FAULT AT EGLE RCK  60.00 C Bus -12.03% -0.91% -1.05%
W-DV- _ 0 _ 0
NCNB-W-DV. MIDDLTWN 115KV BUS FAULT AT‘HOMSTKTP 115.00 C Bus N/A 9.71% 10.05%
8 HomeStk Tp - Middletown 115kV B L-1 N/A -9.97% -10.33%
NCNB-W-DV-1e 1oy D LossOf | 43 46% | -1363% | -17.08% |Under Review
9 Substation
NCNB-W-DV-ly sNROE D LosSOf | 15540 | -1267% | -15.96% |Under Review
10 Substation
NCNB-W-DV-1y ) sNRoE2 D LosSOf | 15540 | -1268% | -15.98% |Under Review
11 Substation
NCNB-W-DV-l o\ Ta RsA D LosSOf | 45 129 | -12.23% | -1545% |Under Review
12 Substation
NCNB-W-DV-lsrony pr D LosSOf | 44099 | -11.06% | -14.05% |Under Review
13 Substation

August 15, 2012
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2012/2013 ISO Reliability Assessment - Preliminary Study Results

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

Voltage Deviations

“‘y‘ California ISO

Shaping a Renewed Future

California 1ISO/MID/RT

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category D(;Ztcer?p(:irgn V%/?n1t‘elr 201 ;eV;/Lnter V%/?n2t(2ar Potential Mitigation Solutions

Peak Peak
NCNi‘XV'DV' BELLVUE D Stgjfa ﬁ;n 1045% | -1048% | -13.35% |Under Review
NCNE;';N'DV' PENNGRVE D Stnga ﬁ;n 877% | -873% | -11.18% |Under Review
NCNB1'\6’V'DV' RINCON D sbt?:; ﬁ(f)n 4188% | -12.02% | -15.09% |Under Review
NCNE:\?N'DV' GUALALA D Sbgj; ﬁ(f)n 1064% | -11.80% | -16.66% |Under Review
NCNi‘XV'DV' ANNAPOLS D Sbgj; ﬁ(f)n 1035% | -11.42% | -1586% |Under Review
NCNE;'XV'DV' FORT RSS D sbt?;t: ﬁ(f)n 1017% | -11.18% | -15.36% |Under Review
NCNE;'(\)N'DV' SLMN CRK D Sbg:; ﬁ(fm 4007% | -11.05% | -15.06% |Under Review
NCNE;'¥V'DV' MONTE RO D Sbt‘)’:; ::m 087% | -1079% | -14.58% |UnderReview
NCNE;';N'DV' WOHLER Loss of Fulton 230KV station + Xfmrs D sbt?:fa ::m 043% | -1025% | -1357% |UnderReview
NCNE;';N'DV' MIRABEL D Sbt‘)’:; ::m 952% | -1035% | -13.75% |UnderReview
NCNE;'XV'DV' MOLINO D stt?:fa ﬁ:m 068% | -1052% | -13.87% |UnderReview
NCNBz';N'DV' GYSRVLLE D Sts:; ;’:m 076% | -1064% | -14.10% |UnderReview
NCNBz'\éV'DV' GYSR 12 D Sts:; ;’:m 973% | -1059% | -14.03% |UnderReview
NCNBz'\?N'DV' FULTON D Sts:; ;’:m 925% | -1002% | -13.15% |Under Review
NCNBZ';N'DV' FTCH MTN D Stt‘:;sa ﬁzn 971% | -1056% | -13.99% |Under Review

August 15, 2012
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2012/2013 ISO Reliability Assessment - Preliminary Study Results

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

Voltage Deviations

&

California I1ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Diiﬁ?p?gn V%/?n1t‘elr 201 ;ev;/:(nter V%/?n2t(2ar Potential Mitigation Solutions

Peak Peak

NCNE;';V'DV' LAGUNA D Sbt‘)’:aﬁ;n 979% | -1065% | -14.07% |Under Review

NCNE;'XV'DV' COTATI D sbé)z;ﬁ;n 9.85% | -10.72% | -14.19% |Under Review

NCNE;:N'DV' SNMALDFL D Sl';ﬁg;g(fm 9.84% | -10.70% | -14.16% |Under Review

NCNE:\ZN'DV' SILVERDO D Sbg:;ﬁ(f)n 1088% | -11.02% | -13.86% |Under Review

NCNE:;N'DV' MONTCLLO D Sbg:;ﬁ(f)n 1087% | -11.01% | -13.86% |Under Review

NCNE:XV'DV' MNTCLOPH D Sbg:;ﬁ(fm 1086% | -10.99% | -13.84% |Under Review

NCNE;';N'DV' PUEBLO D Sbg:tsaﬁ:m 860% | -852% | -10.90% |Under Review

California 1ISO/MID/RT

August 15, 2012
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2012/2013 ISO Reliability Assessment - Preliminary Study Results

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

Voltage Deviations

“‘1 California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category Categow 2014 2017 Potential Mitigation Solutions
Description | Summer [SummerOff-|  N/A
Light Load Peak
Gualala- Mpnte Rio 60 kV (Gualala sub 60 kV B L1 7.81% 7.25%
NCNB-OP- to Annapolis Sub 60 kV) ) )
DV-1 ANNAPOLS 60kV - Install reactive support at Annapolis / Fort Ross
Monte R!o- Fulton 60 KV(Wohler Jct 60 Kv to B L1 781% 7.05%
Monte Rio Sub 60 KV)
NCSS_'ZOP' BIG RIVR 60KV i"@ﬁ;’:&l‘;g’:‘!ﬁi ggfﬁfg\ﬂlﬁg K80k B L-1 360% | 5.22% Garbenville reactive support project
NP SF [caLisTen 6oky ;‘;’ltg:a'f:t"gg’g\‘jfo KV (Fullon SbBOKVI0 St g L1 | 6s3% | -129% Middletown 115KV project
Gualala- Mpnte Rio 60 kV (Gualala sub 60 kV B L1 763% 7.07%
NCNB-OP- to Annapolis Sub 60 kV) . .
DV4 FORT RSS 60kV : Install reactive support at Annapolis / Fort Ross
Monte R!o- Fulton 60 KV(Wohler Jct 60 Kv to B L1 763% 707%
Monte Rio Sub 60 KV)
NCB'S_’? P- |FrT BRGG 60KV '&A\Zﬁ:ﬂ;‘;r\l’c\)"!ﬁ ggfﬁfgﬁﬁg 1t60KY) B L1 431% | 6.19% Garberville reactive support project
NCNB-OP- i Fulton #1 60kV (Geyserville sub 60 kV to ) R 0qo £ a0
DV6 creREe Geysenville JCt 60 KV) i - o e Adjust generation at Geysers
NCNB-OP- Fulton #1 60kV (Geyserville sub 60 kV to ) 2900 £ 2no
DV-7 GYSRVLLE 60kV Geysenville JCt 60 KV) B L-1 6.29% 5.80%
NCNB-OP- . . .
DV-8 MIDDLTWN 115kV Homestk TP - Middletown 115kV B L-1 N/A -8.37% Middletown 115kV project
NCS\E/‘_';) P |MIRABEL 60KV mz::z EE'SFU“;“;B f&;(\/(wc’h'er JetB0Kvio B L1 6.26% | -6.04% Adjust generation at Geysers
NCNB-OP- o . . .
DV-10 MNDCNO M 115kV MENDOCINO 115/60 KV BANK NO.1 B T-1 -5.72% -5.42% Big river and Garberville reactive support projects
N%TE;?P' MONTE RO 60kV mz:t‘: EE'SFU‘J;“;’S f&;(\/(wc’h'er JetB0Kvio B L1 709% | -6.63% Install reactive support at Annapolis / Fort Ross
N%'\\'E;(Z)P' RPSP1015 115kV EIZQAE;ZCE& _Ccogt'r’t‘i?;;‘r’kv fine (Between B L1 5.33% | -5.55% Adjust generation near Eagle Rock / Homestk Tap

California 1ISO/MID/RT

August 15, 2012
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2012/2013 ISO Reliability Assessment - Preliminary Study Results

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

Voltage Deviations

“‘% California I1ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2014 2017 Potential Mitigation Solutions
Description | Summer [SummerOff-|  N/A
Light Load Peak
Gualala- Mpnte Rio 60 kV (Gualala sub 60 kV B L1 7.78% 712%
NCNB-OP- to Annapolis Sub 60 kV) . .
SLMN CRK 60kV Install reactive support at Annapolis / Fort Ross
DV-13 Monte Rio- Fulton 60 KV(Wohler Jct 60 Kv to B L1 7.78% 7129
Monte Rio Sub 60 KV) o nen
NCNB-OP- Fulton -Calistoga 60 kV (Fulton Sub 60 kV to St. ) £ 900 EEq0
DV-14 ST.HELNA 60kV Helena Jct 60 kV) B L1 5.28% 5.51% ‘ .
NCNB-OP Monte Rio- Fulton 60 KV(Wohler Jct 60 Kv t Middletosm 113KV project
-OP- onte Rio- Fulton ohler Jc vto ) £ 480 £ 90
DV-15 WOHLER 60kV Monte Rio Sub 60 KV) B L1 5.48% 5.29%
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2012/2013 ISO Reliability Assessment - Preliminary Study Results

Study Area: PG&E North Coast and Bay - Summer Peak s ‘ C IF . ISO
High/Low Voltage ‘ y S ggﬂ! g\ewed Future
Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category Description 2014 Summer| 2017 Summer | 2022 Summer Potential Mitigation Solutions
Peak Peak Peak
Ignacio - Alto - Saulsalito # 2 60 kV & )
Ignacio - Alto - Saulsalito # 1 60 kV ¢ L-1-1 0.8714 0.9981 0.9978 |trp load at Alto 60 kV for Category C
NCNB-S-V-1 |ALTO  60kV contingencies. Long term-Ignacio-Alto 60 kV
Ignacio-Alto-Sausalito #2 & #1 60kV Lines C L-2 0.8714 0.9981 0.9978  |voltage conversion
NCNB-S-V-2 |CALISTGA 60kV Fulton -Calistoga 60 kV & Middletown 115kV| L-A/T-1 N/A 0.8231 0.7992  [Trip load at Calistoga
/ 60KV transformer
Eagle Rock 60kV - KONOCTI6 60kV B L-1 0.8814 0.9756 0.9605 Middletown 115KV project. In the interim
BUS FAULT AT EGLE RCK 115kV C Bus 0.8772 0.9645 0.9625 Open CB22 at Clear Lake and close NO CB
NCNB-S-V-3 |CLER LKE 60kV BUS FAULT AT EGLE RCK 60kV C Bus 0.8814 0.9757 0.9605 at Middletown, trip load at Clear Lake 60 kV
Mendocino -Clearlake 60 kV & Eagle Rock - with second contingency if low voltage
KONOCTI6 60KV C L-1-1 0.6691 0.9551 0.9411 persists
NCNB-S-V-4 |COVELO6 60kV BUS FAULT AT MENDOCNO with 115kV C Breaker 0.9166 0.9122 0.8463 Garberville reactive support project
breaker CB102 stuck
BUS FAULT AT EGLE RCK 115kV C Bus 0.8171 0.9749 0.9717
NCNB-S-V-5 [EGLE RCK 60kV Clear Lake- Hopland 60 Kv & EAGLE ROCK Middletown 115 kV Project
115/60 KV BANK NO.A C L-1/T-1 0.6974 0.9518 0.9338
NCNB-S-V-6 |FRT BRGG 60kV BUS FAULT AT MENDOCNO with 115kV C Breaker 0.9774 0.9838 0.8918 Garberville reactive support project
breaker CB102 stuck
BUS FAULT AT MENDOCNO with 115kV Drop load at Garcia. Long term install
NCNB-S-V-7|GARCIA 60kV breaker CB102 stuck ¢ Breaker 09758 09815 08966 | oactive support at Annapolis / Fort Ross.
Mendocino -Clearlake 60 kV & Eagle Rock - . .
NCNB-S-V-8 |GRANITE 60kV KONOCTI6 60KV C L-1-1 0.7302 0.968 0.9548 Middletown 115 kV Project
Ignacio - Alto - Saulsalito # 2 60 kV & )
lgnacio - Alto - Saulsalito # 160 KV ¢ LA 0887 1.0121 10121 |Trip load at Alto 60 kV for Category C
NCNB-S-V-9 |GREENBRE 60kV contingencies. Long Term: Ignacio - Alto 60
Ignacio-Alto-Sausalito #2 & #1 60kV Lines c L-2 0.887 1.0121 1.0121  [kV Voltage Conversion
Eagle Rock - KONOCTI6 60kV B L-1 0.8922 0.9735 0.9571
NCNB-S.V. Bus Fault at Eagle Rck 115kV C Bus 0.8885 0.9609 0.9596 Middletown 115 kV Project
1n_ |HARTLEY 60kV Bus Fault at Eagle Rok 60kV C Bus 0.8922 0.9736 0.9571
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2012/2013 ISO Reliability Assessment - Preliminary Study Results

Study Area: PG&E North Coast and Bay - Summer Peak s ‘ . .
) = California ISO
Igh/LOW VoItage Shaping a Renewed Future
Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category Description 2014 Summer| 2017 Summer | 2022 Summer Potential Mitigation Solutions
Peak Peak Peak
- Mendocino -Clearlake 60 kV & Eagle Rock -
KONOCTI6 60KV C L-141 0.6527 0.9433 0.9278 Drop load at Hartley / Upper lake
NCNB-S-V- | oMEGRND 115KV Eagle Rock- Cortina 115 kV (between Eagle | L1-1 1,011 0.9035 0.8923
11 Rock - Homestake Sub) & Eagle Rock -
. . Drop load at Homestake.
NCNB-S-V- Cortina 115kV (between Highland Jct -
HOMEPROC 115kV : C L-1-1 1.0132 0.9034 0.8923
12 Cortina)
Eagle Rock - KONOCTI6 60kV B L-1 0.8212 0.9824 0.9698
NCNB-S.V Bus Fault at Eagle Rck 115kV C Bus 0.817 0.9747 0.9715
1 3 " |KONOCTI6 60kV Bus Fault at Eagle Rck 60kV C Bus 0.8212 0.9825 0.9698 Middletown 115 kV Project
Mendocino -Clearlake 60 kV & Eagle Rock -
KONOCTI6 60KV C L-1-1 0.5621 0.9668 0.9564
Eagle Rock - KONOCTI6 60kV B L-1 0.796 1.0033 0.9945
NCNB-S.V Bus Fault at Eagle Rck 115kV C Bus 0.7915 0.9979 0.9957
14 LOWR LKE 60kV Bus Fault at Eagle Rck 60kV C Bus 0.796 1.0034 0.9945 Middletown 115 kV Project
Mendocino -Clearlake 60 kV & Eagle Rock -
KONOCTIG 60KV C L-1-1 0.5141 0.9919 0.9861
NCNB-SV- 1 yrvLLE 6okv BUS PAULT AT MENDOCNO with 115k C | Breaker | 0.926 0.9219 0.8595
15 CB102 stuck . . .
NCNB-S-V BUS FAULT AT MENDOCNO with 115kV Garberville reactive support project
""" IMENDOCNO 60kV wit c Breaker | 09572 0.9572 0.8931
16 CB102 stuck
Eagle Rock - KONOCTI6 60kV B L-1 0.7563 1.0383 1.0361
Bus Fault at Eagle Rk 115kV C Bus 0.7516 1.0366 1.0364 | Middle town 115 kV Project will mitigate the
NCNB-S-V- Bus Fault at Eagle Rck 60kV c Bus 0.7563 10383 10361 | 10w voltage. Ininterim, open CB22 at Clear
MIDDLTWN 60kV Lake and close NO CB at Middletown, trip
" Clearlake 60 kV & Eagle Rock load at Clear Lake 60 kV with second
Mendocino -Clearlake agle Rock -
KONOCTI6 60kV C L-1-1 0.4428 1.0342 1.0367 contingency if low voltage persists.
Eagle Rgck-Cortma & Cortina-Mendocino c L1-1 N/A 0.8995 0.8881
NCNB-S-V- 115KV Lines ‘ .
18 MIDDLTWN 115kV - Middletown 115 kV Project
Eagle Rgck-Redbud & Eagle Rock-Cortina c LA-1 N/A 0.8975 0.8928
115kV Lines
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2012/2013 ISO Reliability Assessment - Preliminary Study Results

Study Area: PG&E North Coast and Bay - Summer Peak s \ C IF . ISO
. - alirornia
HIgh/LOW VOItage ‘ ’ Shaping a Renewed Future
Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category Description 2014 Summer| 2017 Summer | 2022 Summer Potential Mitigation Solutions
Peak Peak Peak
NCNB-S-V- 1y INDCNO M 115kv BUS FAULT AT MENDOCNO with 115kV c Breaker |  0.9556 0.9556 08917  |Install a series breaker to CB#102
19 CB102 stuck
Close the NO tie line between Lakeville Jct -
NCNB-S-V- 10 EmA - 6okv IGNACO A 115/60.00 kv BANK & IGNACO c T-1-1 1.0136 0.9054 0.897 Novato Jet 60kV. Drop load at Novato /
20 B 115/60.00 kV BANK
Stafford sub as needed.
NCNB-S-V- PNT ARNA 60KV BUS FAULT AT MENDOCNO with 115kV c Breaker 0.9758 0.9815 0.8966 Droplload at Point Arena. Lgng term, install
21 CB102 stuck reactive support at Annapolis / Fort Ross.
NCNB-S-V- PTTR VLY 60KV BUS FAULT AT MENDOCNO with 115kV c Breaker 0.9641 0.9641 0.896 Adjust generation near Eagle Rock / Homstk
22 CB102 stuck Tap
NCNB-S-V- Ignacio _Alto 60 kV & Ignacio - Alto - 4 Ignacio - Alto voltage conversion project.
g3 |SAUSALTOBOKV Saulsalito # 2 60 kv ¢ L1 08277 N/A /A" |PG&E action plan in the interim,
Lakeville 115 kV CB102 stuck C Breaker 0.9173 0.916 0.8857
NCNB-S-V- Lakeville- Sonoma No.1 115 KV & Lakeville- . -
o4 SONOMA  115kV Sonoma No.2 115 KV C L-1-1 0.9252 0.9108 0.8968 Trip load at Pueblo by existing SPS
Lakeville-Sonoma #1 & #2 115kV Lines C Breaker 0.9252 0.9108 0.8968
NCNB-S-V- WILLITS 60KV BUS FAULT AT MENDOCNO with 115kV c Breaker 0.9404 0.9399 0.8651 Big river S\{C (Mendocino coast reactive
25 CB102 stuck support project).
. Loss of all
NCNB-S-V- | suALALA Common Corridor between Eagle Rock - D lines in a 0.93 0.95 089 |Underreview
26 Fulton
ROW
NCNB-S-V- Loss of all
o7 GUALALA Common corridor south of Lakeville D linesina 0.94 0.95 0.89 Under review
ROW
NCNB-S-V- 1oy ToN D Loss of 0.8367 0.8372 0.7815  |Under review
28 Station
NCNB-S-V- 1\ 1oNROE D Loss of 0.8374 0.8372 0.7815  |Under review
29 Station
NCNB-SV- 1\ 1oNROE2 D Loss of 0.8365 0.8363 0.7805  |Under review
30 Station
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2012/2013 ISO Reliability Assessment - Preliminary Study Results

Study Area: PG&E North Coast and Bay - Summer Peak b \ C |F s ISO
HIgh/LOW Voltage ‘, ” O I g!\'(gal g\ewed Future
Voltage (PU)
. . Category T, .
ID Substation Worst Contingency Category Description 2014 Summer| 2017 Summer | 2022 Summer Potential Mitigation Solutions
Peak Peak Peak
NCNB-S-V- lsnTa RsA D Lossof | 8306 0.8391 07839 |Under review
31 Station
NCNB-S-V- |00 | ue D Lossof | g3 0.8636 0.8135  |Under review
32 Station
NCNB-S-V- loENNGRVE D Lossof | 8943 0.8948 08520  |Under review
33 Station
NCNB-8-V- |\ (con D Lossof | a5 0.8559 0.8057  |Under review
34 Station
NCNB-S-V- | - ALALA D Lossof | 7539 0.7420 06134 |Under review
35 Station
NCNB-8-V- |\ \NAPOLS D Lossof | 7803 0.7703 0.6563  |Under review
36 Station
NCNB-S-V- | ot rss D Lossof | 7949 0.7862 06812 |Under review
37 Station
NCNB-S-V- 15 M cRK D Lossof | 7086 0.7902 06896  |Under review
38 Station
NCNB-S-V- 1\ jonTE RO D Loss of 0.8206 0.8142 0.7237  |Under review
39 Station
NCNB-S-V- l\VHLR TAP D Lossof | g6e6 0.8666 07960 |Under review
40 Station
NCNB-S-V- ) iRABEL D Lossof | 8606 08577 07834  |Under review
41 Station
NCN432-S-V- MOLINO D ;?::0‘: 0.8456 0.8425 0.7696  |Under review
S Loss of Fulton 230kV station + Xfmrs .
NCNB-8-V- | - orvLLE D Loss o 0.8228 0.8162 0.7363  |Under review
43 Station
NCNB-8-V- | ~vor 129 D Lossof 14 gag0 08228 07443 |Under review
44 Station
NCNB-S-V- 1cuLToN D Lossof 1 g5 0.8847 08220 |Under review
45 Station
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2012/2013 ISO Reliability Assessment - Preliminary Study Results

Study Area: PG&E North Coast and Bay - Summer Peak b ‘ C IF s ISO
High/Low Voltage ‘ y S gsg; g\ewed Future
Voltage (PU)
_ , Category ial Mitiqati i
ID Substation Worst Contingency Category Description 2014 Summer| 2017 Summer | 2022 Summer Potential Mitigation Solutions
Peak Peak Peak
NCNB-SV- | e oH M D Loss of 0.8317 0.8257 0.7479  |Under review
46 Station
NCNB-S-V- |« 57aTy D Lossof 1 864 0.8217 07438 |Under review
47 Station
NCNB-S-V- |\ MALDEL D Lossof | 8283 0.8238 07462 |Under review
48 Station
NCNB-S-V- o L1 A D Lossof | 849 0.9285 0.8794  |Under review
49 Station
NCNB-S-V- s verpo D Lossof | a5g7 0.8595 08122 |Under review
50 Station
NCNB-SV- 1\ 1onTeLLo D Lossof | gy 08622 08148 |Under review
51 Station
NCNB-S-V- 1 nTcLopH D Lossof | ggy3 0.8641 08168 |Under review
52 Station
NCNB-S-V- 1ousL0 D Lossof | 8957 0.8959 08542 |Under review
53 Station
NCNB-S-V- | caLisTGA D Lossof | 808 0.9601 09243 |Under review
54 Station
NCNB-8-V- | ony PT D Loss of 0.8557 0.8554 0.8035  |Under review
55 Station
NCNB-S-V- |\ i ER D Lossof 1 gge3 0.8663 07956 |Under review
56 Station
NCNB-S-V- || AGUNA D Lossof | 359 08323 07573 |Under review
57 Station
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2012/2013 ISO Reliability Assessment - Preliminary Study Results

Study Area: PG&E North Coast and North Bay- Winter Peak s “ . .
. -2 California ISO
HIgh/LOW VoItage ‘ Shaping a Renewed Future
Cat Voltage (PU)
ID Substation Worst Contingency Category Dezcer?p?g 0 2014 Winter | 2017 Winter 2022 Winter Potential Mitigation Solutions
Peak Peak Peak
Ignacio _Alto 60 kV & Ignacio - Alto -
Saulsalito # 2 60 kV ¢ L1 0.70 NA NA , , ,
NCNB-W-V-1[ALTO  60kV Ignacio - Alto voltage conversion project
Ignacio-Alto-Sausalito #2 & #1 60kV Lines C L-2 0.80 0.99 0.99
Close the NO tie line between Lakeville Jct -
NCNB-W-V-2 [BOLINAS 60kV IGNACO A 115/60.00 kV BANK & IGNACO C T-1-1 1.03 0.88 0.88 Novato Jct 60kV. Drop load at Novato /
B 115/60.00 kV BANK
Stafford sub as needed.
Mendocno- Ukiah 115 kV & GEYSER # 3 - . . .
NCNB-W-V-3|CLOVRDLE 115kV CLOVERDALE 115K C L-1-1 0.86 0.85 0.83 Drop load at Ukiah and City of Ukiah
Clear Lake- Hopland 60 Kv = & . .
NCNB-W-V-4 |EGLE RCK 60kV EAGLE ROCK 115/60 KV BANK NO.1 C L-1/T-1 0.81 0.97 0.96 Middletown 115kV project.
Ignamol_AIto 60 kV & Ignacio - Alto - c L-1-1 0.69 NA NA
Saulsalito # 2 60 kV ) . .
NCNB-W-V-5|GREENBRE 60kV Ignacio - Alto voltage conversion project
Ignacio-Alto-Sausalito #2 & #1 60kV Lines C L-2 0.82 1.01 1.01
ES::E: : ngankae?/Iic|>|e,;\l 0 | 1azn3;:(i)ok;/30 kv * ¢ L1 0.95 0.96 089 Install reacti rt at Annapolis / Fort
NCNB-W-V-6 | GUALALA 60KV - g . F’;:; i;esng;e support at Annapolis 1o
F.ulton-LakewIIe Fulton-Ignacio 230kV c L-1-1 0.95 0.96 0.89
Lines
NCNB-W-V-7 [HARTLEY 60k Clear Lake- Hopland 60 Kv & KONOCTI6 - c L-1-1 059 096 094  |Drop load at Hartley
Eagle Rck 60kV
Mendocno- Ukiah 115 kV & GEYSER # 3 - . . .
NCNB-W-V-8 [HPLND JT 115kV CLOVERDALE 115K C L-1-1 0.86 0.86 0.83 Drop load at Ukiah and City of Ukiah
NCNB-W-V-0|KONOCTIG 60KV Clear Lake- Hopland 60 Kv & KONOCTI6 - | L1-1 045 0.97 0.96
Eagle Rck 60kV
KONOCTI6 - Eagle Rck 60kV B L-1 0.90 1.01 1.00
NCN1B(-)W-V- LOWR LKE 60kV ZUS Tl;LT:T FG;EOREK;OKQ/NOCHB C Bus 0.90 1.01 1.00
ear Lake- Hoplan v - 4
Eagle Rck 60kV ¢ LA 043 0.99 0.99 Middletown 115kV project
KONOCTI6 - Eagle Rck 60kV B L-1 0.88 1.04 1.03
NCNB-W-V. BUS FAULT AT EGLE RCK 115kV C Bus 0.89 1.04 1.04
11 |MIDDLTWN 60kV BUS FAULT AT EGLE RCK 60kV c Bus 0.88 1.04 103
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2012/2013 ISO Reliability Assessment - Preliminary Study Results

Study Area: PG&E North Coast and North Bay- Winter Peak s \ C IF . ISO
. - alirornia
HIgh/LOW VOItage ‘ ’ Shaping a Renewed Future
Cat Voltage (PU)
ID Substation Worst Contingency Category Deéslcer?p(:g 0 2014 Winter | 2017 Winter 2022 Winter Potential Mitigation Solutions
Peak Peak Peak
Clear Lake- Hopland 60 Kv & KONOCTI6 -
Eagle Rek 60KV C L-1-1 0.39 1.04 1.04
Close the NO tie line between Lakeville Jct -
NCNB-W-V- |5 ema sokv IGNACO A 115/60.00 kV BANK & IGNACO o T-1-1 1.01 0.87 0.87 Novato Jet 60kV. Drop load at Novato /
12 B 115/60.00 kV BANK
Stafford sub as needed.
NCNB-W-V- Ignacio _Alto 60 kV & Ignacio - Alto -
13 SAUSALTO 60kV Saulsalito # 2 60 kV C L-1-1 0.68 N/A N/A
Close the NO tie line between Lakeville Jct -
NCNB-W-V- IGNACO A 115/60.00 kV BANK &
14 STAFFORD 60kV IGNACO B 115/60.00 KV BANK C T-1-1 1.02 0.88 0.88 Novato Jct 60kV. Drop load at Novato /
Stafford sub as needed.
NCN?;)W'V' TOCALOMA 60kV c T-1-1 1.02 0.88 0.87
NCNB-W-V- Mendocno- Ukiah 115 kV & GEYSER # 3 - . , .
16 UKIAH  115kV CLOVERDALE 115K C L-1-1 0.84 0.83 0.81 Drop load at Ukiah and City of Ukiah
NCNB-W-V- Clear Lake- Hopland 60 Kv & KONOCTI6 -
17 UPPR LKE 60kV Eagle Rok 60KV C L-1-1 0.67 0.97 0.96 Drop load at Upper lake / Hartley
Close the NO tie line between Lakeville Jct -
NCNB-W-V- IGNACO A 115/60.00 kV BANK &
18 WOODACRE 60kV IGNACO B 115/60.00 KV BANK C T-11 1.03 0.89 0.89 Novato Jct 60kV. Drop load at Novato /
Stafford sub as needed.
; Loss of all
NCNB-W-V- | s UALALA Common Corridor between Eagle Rock - D lines in a 0.96 0.93 089 |Under review
19 Fulton
ROW
Loss of all
NCNZB(_)W_V_ GUALALA Common corridor south of Lakeville D linesin a 0.95 0.94 0.90 Under review
ROW
NCNB-W-V- | on D Loss of 090 090 087  |Under review
21 Station
NCNB-W-V- |y loNROE D Loss of 091 0.90 087 |Under review
22 Station
NCNB-W-V- 1\ 1oNRoE2 D Loss of 0.91 0.90 087  |Underreview
23 Station
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2012/2013 ISO Reliability Assessment - Preliminary Study Results

Study Area: PG&E North Coast and 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 2014 Winter | 2017 Winter 2022 Winter Potential Mitigation Solutions
Peak Peak Peak
NCNB-W-V- TonTa RsA D Loss of 0.91 0.91 088 |Under review
24 Station
NCNB-W-V- 12 incon D Loss of 0.92 0.92 089 |Under review
25 Station
NCNB-W-V- G uaLaLA D Loss of 0.86 0.84 076 |Under review
26 Station
NCNB-W-V-1 s nNAPOLS D Loss of 0.88 0.87 080  |Under review
27 Station
NCNB-W-V- 1 T Rss D Loss of 0.90 0.88 082  |Under review
28 Station
NCNB-W-V- 1o N cRK D Loss of 0.90 0.89 083 |Under review
29 Station
NCN;W'V' MONTE RO D ;‘:::0‘: 0.92 0.90 085  |Under review
Loss of Fulton 230kV station + Xfmrs
NCNB-W-V-TyoLino D Loss of 0.92 0.92 088  |Under review
31 Station
NCNB-W-V- 1 5vsruLLe D Loss of 0.92 0.91 087  |Under review
32 Station
NCNB-WV- 16ysR 1.2 D Loss of 092 091 087  |Under review
33 Station
NCNB-W-V- o D Loss of 0.92 0.91 087  |Under review
34 Station
NCNB-W-V- 10 omamy D Loss of 0.91 0.90 086  |Under review
35 Station
NCNB-W-V- lsnmaLDFL D Loss of 0.91 0.90 086  |Under review
36 Station
NCNB-W-V- g1 veRrDO D Loss of 0.92 0.92 089 |Under review
37 Station
NCNB-W-V- 1 \onTeLLo D Loss of 0.92 0.92 089 |Under review
38 Station
NCNB-W-V- |y nTeLopH D Loss of 0.92 0.92 090  |Under review
39 Station
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2012/2013 ISO Reliability Assessment - Preliminary Study Results

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

“2 California I1ISO

HIgh/LOW Voltage Shaping a Renewed Future
Cat Voltage (PU)
ID Substation Worst Contingency Category Dezcer?pc:g 0 2014 Winter | 2017 Winter | 2022 Winter Potential Mitigation Solutions
Peak Peak Peak
NCNB-W-V-1 aGuna D Loss of 0.91 0.91 0.87
40 Station
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2012/2013 ISO Reliability Assessment - Preliminary Study Results

Study Area: PG&E North Coast and North Bay- Summer Light Load & Summer Off-Peak s “ C IF . ISO
. - alrornia
HIgh/LOW VoItage ‘ ’ Shaping a Renewed Future
Voltage (PU)
. . Category T, .
ID Substation Worst Contingency Category 7, 2014 Summer| 2017 Summer Potential Mitigation Solutions
Description . N/A
Light Load Off-Peak
Close the tie line between Petaluma C jct
NCNB-OP-V- FULTON 115/60.00 KV BANK NO.1 & . . . o
1 ANNAPOLS 60kV FULTON 115/60.00 KV BANK NO.2 C T-1-1 Diverged Diverged N/A and Cotati sub (unld.er off-peak cor.1d|t|ons).
Drop load at Cotati if overloads exist.
NCNB-OP-V- Mendocno- Ukiah 115 kV & Mendocino- Big river SVC. Adjust generation in the
2 BIG RIVR 60KV Willits- Fort Bragg 60 kV ¢ L1 1:30 105 NA interim
NCNB:;OP'V' CALISTGA 60kV c T-1-1 Diverged Diverged N/A
Close the tie line between Petaluma C jct
NCNB-OP-V- FULTON 115/60.00 KV BANK NO.1 & , , : "
4 CLVRDLJT 60kV FULTON 115/60.00 KV BANK NO.2 C T-1-1 Diverged Diverged N/A and Cotati sub (unld.er off-peak COI?dItIOﬂS).
Drop load at Cotati if overloads exist.
NCNB;}OP'V' COTATI 60KV c T-1-1 Diverged Diverged N/A
NCNB-OP-V- Mendocno- Ukiah 115 kV & Mendocino- Big river SVC. Adjust generation in the
6 ELK 60KV Willits- Fort Bragg 60 kV ¢ L1 123 105 NA interim
NCNB-OP-V- . .
FCHMNTP2 60kV C T-1-1 Diverged Diverged N/A ie li i
i FUTON 15RO KV BN ™ | o ST oA
NCNB-OP-V- FULTON 115/60.00 KV BANK NO.2 . . L P . '
A FORT RSS 60kV o T-1-1 Diverged Diverged N/A Drop load at Cotati if overloads exist.
NCNB-OP-V (\/Avﬁlr:tiog;on ggah QSSQV # Hendoene ¢ L-1-1 1.30 1.06 NA o iver SVC. Adiust aeneration i t
9-3  |FRTBROG 60KV Ukiah-Hopl dgCSI dale 115 kV & Corti inlt%frilf\:‘er S
iah-Hopland-Cloverdale ortina
Mendocino No.1 115 kV ¢ L1 0.9 11 NiA
NCNEi'OOP'V' FTCH MTN 60KV c T-1-1 Diverged Diverged N/A
Close the tie line between Petaluma C jct
NCNB-OP-V- FULTON 115/60.00 KV BANK NO.1 & . . . o
1" FTCHMTNP 60kV FULTON 115/60.00 KV BANK NO.2 C T-1-1 Diverged Diverged N/A and Cotati sub (unld.er off-peak cor.1d|t|ons).
Drop load at Cotati if overloads exist.
NCNEi'ZOP'V' FULTON 60KV c T-1-1 Diverged Diverged N/A
ngdocno- Ukiah 115 kV & Mendocino- c L-1-1 123 105 NA - | o
NCNB-OP-V-| A omin anus Willits- Fort Bragg 60 kV Big river SVC. Adjust generation in the
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2012/2013 ISO Reliability Assessment - Preliminary Study Results

Study Area: PG&E North Coast and North Bay- Summer Light Load & Summer Off-Peak s ‘ C IF . ISO
, - alirornid
HIgh/LOW VoItage ‘ ’ Shaping a Renewed Future
Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category 7, 2014 Summer| 2017 Summer Potential Mitigation Solutions
Description . N/A
Light Load Off-Peak
13 A Ukiah-Hopland-Cloverdale 115 kV & Cortina - interim
Mendocino No.1 115 kV ¢ LA 1.00 11 NIA
NCNE;'SOP'V' GUALALA 60KV c T-1-1 Diverged Diverged N/A
NCNE;'GOP'V' GYSR 1-2 60kV c T-1-1 Diverged Diverged N/A
NCNB1'7OP'V' GYSRJCT1 60kV c T-1-1 Diverged Diverged N/A
NCNB1'80P'V' GYSRJCT2 60kV c T-1-1 Diverged Diverged N/A
NCNB1'90P'V' GYSRVLLE 60kV c T-1-1 Diverged Diverged N/A
NCNBZ'OOP'V' HDSBGTP1 60kV c T-1-1 Diverged Diverged N/A
NCNB-OP-V- . .
HDSBGTP2 60kV o T-1-1 Diverged Diverged N/A ie i i
2 FULTON 1SE0DYBANKNO' & Kool
NCNB-OP-V- FULTON 115/60.00 KV BANK NO.2 , , cer oftp ) '
» LAGUNA 60KV o T-1-1 Diverged Diverged N/A Drop load at Cotati if overloads exist.
NCN'32'30P'V' LAGUNATP 60kV c T-1-1 Diverged Diverged N/A
NCN'32'40P'V' MIRABEL 60KV c T-1-1 Diverged Diverged N/A
NCNBZ'E)OP'V' MIRBELTP 60kV c T-1-1 Diverged Diverged N/A
NCN'32'60P'V' MLNO JCT 60kV c T-1-1 Diverged Diverged N/A
NCNBZ'?OP'V' MOLINO 60KV c T-1-1 Diverged Diverged N/A
NCN'Z'gop'V' MONTE RO 60kV c T-1-1 Diverged Diverged N/A
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2012/2013 ISO Reliability Assessment - Preliminary Study Results

Study Area: PG&E North Coast and North Bay- Summer Light Load & Summer Off-Peak , ‘ . .
£€-3 California ISO
HIgh/LOW VoItage ‘ Shaping a Renewed Future
Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category 7, 2014 Summer| 2017 Summer Potential Mitigation Solutions
Description . N/A
Light Load Off-Peak
NCNB-OP-V- Mendocno- Ukiah 115 kV & Mendocino-
29 PHILO 60KV Wilits- Fort Bragg 60 kV o L-1-1 1.16 1.04 N/A
W i\//lvﬁl?g?c:;or; ggah 23 2) SKCV & Mendocino- c LA-1 123 105 N/A tBhlg rIilg\;r(]arv il\t/a(;.eAdJust Generation to mitigate
3-0  |PNTARNA 60KV Ukiah-Hopl dgcﬁ dale 115 kV & Corti
lan-noplana-Cloverdale ortina -
Mendocino No.1 115 kV ¢ LA 1.00 11 NIA
NCNBs'PP'V' SLMN CRK 60kV c L-1-1 Diverged Diverged N/A
NCNBs'ZOP'V' SLMN JCT 60kV c L-1-1 Diverged Diverged N/A
NCNBséoP'V' SNMA TAP 60kV c L-1-1 Diverged Diverged N/A
NCNB3'40P'V' SNMALDFL 60kV c L-1-1 Diverged Diverged N/A
NCNB-OP-V- . .
ST.HELNA 60kV C L-1-1 Diverged Diverged N/A
: FULTON 500KV BAKNO: 8 il i
_OP-V- FULTON 115/60.00 KV BANK NO.2 ) . 7
NCNB36O P-V- | TRNTN JT 60KV o L-1-1 Diverged Diverged N/A Heldsberg, Gyserville & Fitch mountain
NCNB3'7OP'V' TRNTN_JC 60KV c L-1-1 Diverged Diverged N/A
NCNBséOP'V' WHLR JCT 60KV c L-1-1 Diverged Diverged N/A
NCNBs'QOP'V' WHLR TAP 60KV c L-1-1 Diverged Diverged N/A
NCN%OP'V' WOHLER 60kV c L-1-1 Diverged Diverged N/A
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Study Area: PG&E North Coast and North Bay

Single Contingency Load Drop

<’ 2 California 1SO

Shaping a Renewed Future

ID

Worst Contingency

Category

Category Amount of Load Drop (MW)

Description 2014

2017

2022

Potential Mitigation Solutions

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

California ISO/MID/RT

August 15, 2012

Page 34 of 35
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Study Area: PG&E North Coast and North Bay

Single Source Substation with more than 100 MW Load

<’ 2 California 1SO

Shaping a Renewed Future

ID Substation

Load Served (MW)

2014

2017

2022

Potential Mitigation Solutions

No single source substation with more than 100 MW Load
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