2013/2014 1SO Reliability Assessment - Study Results

Study Area: PG&E Greater Bay Area Mission - Summer Peak

Thermal Overloads

“‘% California ISO

Shaping a Renewed Future

Loading (%)
ID Overloaded Facility Worst Contingency Category Catego_ry 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Action Plan - reduce Contra Costa
Miss-SP-T-01 [North Dublin - Cayetano 230 kV Line  |B2_1_Contra Costa-Las Positas 230kV Line B N-1 <100% 101% 101% area generation
Action Plan - reduce Contra Costa
Miss-SP-T-02|Lone Tree - Cayetano 230 kV Line B2_1_Contra Costa-Las Positas 230kV Line B N-1 <100% 106% 107% area generation
) i C1-4_BUS FAULT AT 30630 NEWARK D Action Plan - reduce Contra Costa
Miss-SP-T-03 [Lone Tree - Cayetano 230 kV Line 930.00 Sec 1D C1 Bus <100% 104% 105%  |area generation
Action Plan - reduce Contra Costa
Miss-SP-T-04 |Lone Tree - Cayetano 230 kV Line C2-3_CB FAULT AT NEWARK 230 CB810 C2 Breaker <100% 104% 104% area generation
Action Plan - reduce Contra Costa
B2_16_Tesla-Newark #1 230kV Line & area generation
Miss-SP-T-05|North Dublin-Vineyard 230 kV Line B2_1_Contra Costa-Las Positas 230kV Line C3 N-1-1 <100% 103% 102%
Action Plan - reduce Contra Costa
B2_16_Tesla-Newark #1 230kV Line & area generation
Miss-SP-T-06|Lone Tree - Cayetano 230 kV Line B2_1_Contra Costa-Las Positas 230kV Line C3 N-1-1 103% 118% 119%
Action Plan - reduce RCEC
B2_12_Eastshore-San Mateo 230kV Line & i
e generation
Miss-SP-T-07 E"ftfh(’m 2307115 KV Transformer 15375 ¢ ctshore 230115k Transformer #2 c3 N-1-1 109% 114% 113%
Action Plan - reduce RCEC
B2_12_Eastshore-San Mateo 230kV Line & i
e generation
Miss-SP-T-08 E":‘)Stzsmre 2307115 KV Transformer 5375 ¢ tshore 2301115k Transformer #1 c3 N-1-1 109% 113% 113%
B3_7_Las Positas 230/60kV Transformer #4 & Action Plan - radilize Tri-Vallev 60 kV
Miss-SP-T-09|Newark 115/60 kV Transformer No. 1  [B3_1_San Ramon 230/60kV Transformer #1 C3 N-1-1 115% 118% 116% o - y
- system follow first contingency
B2_7_San Ramon-Moraga 230kV Line & Existing reverse power relay at San
Miss-SP-T-10|Livermore - Las Positas 60 kV Line B2_2_Pittsburg-San Ramon 230kV Line C3 N-1-1 154% 157% 160% g P y

Ramon

California ISO/MID/RT

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

Study Area:

PG&E Greater Bay Area Mission - Summer Peak

Thermal Overloads

“‘% California ISO

Shaping a Renewed Future

Loading (%)
ID Overloaded Facility Worst Contingency Category Catego_ry 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
B2_7_San Ramon-Moraga 230kV Line & Existing reverse power relay at San
Miss-SP-T-11|Radum - Livermore 60 kV Line B2_2_Pittsburg-San Ramon 230kV Line C3 N-1-1 192% 194% 199% Ramor? P y
B2_1_Contra Costa-Las Positas 230kV Line & -
Miss-Sp-T-12| S3m Ramon 230160 KV Transformerg> ™45 o positas-Newark 230\ Line c3 N-1-1 19% | 115% | 1189 |oioing reverse power felay at Las
No. 1 Positas
B2_2_Pittsburg-San Ramon 230kV Line & Existing reverse power relav at San
Miss-SP-T-13|Radum - Vallecitos 60 kV Line B2_7_San Ramon-Moraga 230kV Line C3 N-1-1 110% 110% 113% Ramong P y
B2_2_Pittsburg-San Ramon 230kV Line & Existing reverse power relay at San
Miss-SP-T-14|Newark - Vallecitos 60 kV Line B2_7_San Ramon-Moraga 230KV Line c3 N-1-1 114% 113% 17% Ramong P y
. B2_7_San Ramon-Moraga 230kV Line & -
Miss-SP-T-g5| 25 P10 23060V TransiomerNo-1a; 5 pitshurg-San Ramon 230KV Line c3 N4 | 1% | 29% | raa  [Sem9reverse poerrelyaSan
B2_7_San Ramon-Moraga 230kV Line & Existing reverse power relay at San
Miss-SP-T-16|San Ramon - Radum 60 KV Line B2_2_Pittsburg-San Ramon 230kV Line c3 N-1-1 171% 173% 178% Ramor? P y
B2_1_Contra Costa-Las Positas 230kV Line & Existing reverse power relav at Las
Miss-SP-T-17|Newark - Livermore 60 kV Line B2_15_Las Positas-Newark 230kV Line C3 N-1-1 115% 120% 124% Positasg P y
. . . C5_5_Tesla-Newark No.1 and Tesla- . ) . Action Plan - reduce Contra Costa
Miss-SP-T-18|North Dublin - Cayetano 230 kV Line Ravenswood 230 KV lines C5 DCTL <100% 102% 102% area generation
- - Action Plan - reduce Contra Costa
Miss-SP-T-19|Lone Tree - Cayetano 230 kv Line | 00— esl-Newark No.1 and Tesla c5 DCTL <100% 106% 108%

Ravenswood 230 kV lines

area generation

California ISO/MID/RT

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

Study Area:

PG&E Greater Bay Area Mission - Summer Off-Peak & Summer Light Load

Thermal Overloads

‘1

£ California 1SO

Shaping a Renewed Future

Loading (%)
ID Overloaded Facility Worst Contingency Category Catego_ry 2015 2018 Potential Mitigation Solutions
Description | Summer | Summer N/A
Off-Peak | Light Load
B2_2_Pittsburg-San Ramon 230kV Line & -
e qp.T.n1| 39203 LIVERMRE  60.0 35220 . i . " 0 0 Existing reverse power relay at San
Miss-OP-T-01 LPOSTAS  60.0 1 B2_7_San Ramon-Moraga 230kV Line C3 N-1-1 112% 101% Ramon
B2_2_Pittsburg-San Ramon 230kV Line & -
e qp.T.no| 39203 LIVERMRE  60.0 35222 - i . . 0 o Existing reverse power relay at San
Miss-OP-T-02 CALMAT60  60.0 1 B2_7_San Ramon-Moraga 230kV Line C3 N-1-1 125% 109% Ramon
B2_2_Pittsburg-San Ramon 230kV Line & -
e Ap.T_n2| 39205 RADUM 60.0 35222 - i . ” 0 0 Existing reverse power relay at San
Miss-OP-T-03 CALMATE0  60.0 1 B2_7_San Ramon-Moraga 230kV Line C3 N-1-1 120% 105% Ramon
B2_2_Pittsburg-San Ramon 230kV Line & -
Miss-OP-T-04 35209 SAN RAMN  60.0 35221 E B2_7_San Ramon-Moraga 230KV Line c3 N-1-1 118% 101% Existing reverse power relay at San
DUBLIN  60.0 1 Ramon
B2_2_Pittsburg-San Ramon 230kV Line & -
e Ap.T.ns| 39221 EDUBLIN  60.0 35223 - i . ” 0 0 Existing reverse power relay at San
Miss-OP-T-05 PARKS TP 60.0 1 B2_7_San Ramon-Moraga 230kV Line C3 N-1-1 119% 102% Ramon
B2_2_Pittsburg-San Ramon 230kV Line & -
Miss-OP-T-06 35223 PARKS TP 60.0 35205 B2_7_San Ramon-Moraga 230KV Line c3 N-1-1 119% 102% Existing reverse power relay at San

RADUM  60.0 1

Ramon

California ISO/MID/RT

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

Study Area: PG&E Greater Bay Area Mission - Summer Peak

Voltage Deviations

t“: California 15O

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Category 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
, B3_5_Eastshore 230/115kV Transformer #1 & ) .
Miss-SPVD-1 atoous 115kv B3_6_Eastshore 230/115kV Transformer #2 c3 N1 | 1100% | <ton | <toy  [Action Plan- Utlize RCEC
1 generation after first contingency
. B2_7_San Ramon-Moraga 230kV Line & -
M'ss'szp'VD' CALMAT60 B2_2_Pittsburg-San Ramon 230kV Line c3 N--1 | -27.00% | -26.00% | -27.00% E’;’i;”ng reverse power relay at San
. B3_7_Las Positas 230/60kV Transformer #4 & ) - .
Miss-SP-VD-| £ buBLIN 60KV B3_1_San Ramon 230/60kV Transformer #1 c3 NA-1 | -16.00% | -15.00% | -14.00% |/Cton Plan - radilize Tri-Valley 60
3 kV system follow first contingency
. B3_6_Eastshore 230/115kV Transformer #2 & ) "
Miss-SP-VD-| £ A STSHRE 115KV B3_5_Eastshore 230/115kV Transformer #1 c3 Nt | -11.00% | <10% <10y  |Action Plan - Utiize RCEC
4 generation after first contingency
. B2_2_Pittsburg-San Ramon 230kV Line & -

M'SS'S:'VD' IUKA 60KV B2_7_San Ramon-Moraga 230kV Line c3 N4-1 | -28.00% | -28.00% | -28.00% E’;’i;”ng reverse power relay at San
Miss-SP-VD- B2_15_Las Positas-Newark 230k Line & Existing reverse power relay at Las
: LS PSTAS 230kV B2_1_Contra Costa-Las Positas 230kV Line c3 N1 | -32.00% | -33.00% | -33.00% Positasg P y

. B3_6_Eastshore 230/115kV Transformer #2 & . .
Miss-SP-VD-1 7 EpEN 115KV B3_5_Eastshore 230/115kV Transformer #1 c3 Nt | -11.00% | <10% <10y  |/ction Plan - Utilze RCEC
7 generation after first contingency
) B3_7_Las Positas 230/60kV Transformer #4 & . . .
Miss-SP-VD-| NEwARK 60KV B3_11_Newark 115/60KV Transformer #1 c3 NA-1 | -1000% | -12.00% | -11.009 |fcion Plan - radialize Tri-Valley 60
8 kV system follow first contingency
. B2_2_Pittsburg-San Ramon 230kV Line & -
M'SS'SQP'VD' SAN RAMN 60KV B2_7_San Ramon-Moraga 230kV Line c3 N1 | -46.00% | -46.00% | -47.00% E’;’;t;”ng reverse power relay at San

California ISO/MID/RT

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

Study Area: PG&E Greater Bay Area Mission - Summer Peak

Voltage Deviations

€ Calfornia 50

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Category 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Miss-SP-VD- B2 2 Pittsburg-San Ramon 230KV Line & Existing reverse power relay at San
10 SANRAMON 230kV B2_7_San Ramon-Moraga 230kV Line C3 N-1-1 -52.00% -51.00% -52.00% Ramong P y
Miss-SP-VD- B2_1_Contra Costa-Las Positas 230KV Line & Existing reverse power relay at Las
11 USWP-FRK 60kV B2_15_Las Positas-Newark 230kV Line C3 N-1-1 -27.00% -28.00% -28.00% Positasg P y

California ISO/MID/RT

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

Study Area: PG&E Greater Bay Area Mission - Summer Off-Peak & Summer Light Load

“3 California ISO

Voltage Deviations Shaping a Renewed Future
Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Category 2015 2018 Potential Mitigation Solutions
Description | Summer | Summer N/A
Off-Peak | Light Load
Miss-OP-DV- B2_2_Pittsburg-San Ramon 230KV Line &
01 SAN RAMN 60kV B2_7_San Ramon-Moraga 230kV Line C3 N-1-1 -24.00% -14.00% - Existing reverse power relay at San Ramon
Miss-OP-DV- B2_2_Pittsburg-San Ramon 230KV Line &
02 SANRAMON 230kV B2_7_San Ramon-Moraga 230kV Line C3 N-1-1 -16.00% -15.00% - Existing reverse power relay at San Ramon

California ISO/MID/RT

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

Study Area: PG&E Greater Bay Area Mission - Summer Peak 6 \ . "
. =3 California I1SO
ngh/LOW VOItage ‘ Shaping a Renewed Future
Voltage (PU)
! ' Category T !
ID Substation Worst Contingency Category Description 2015 Summer| 2018 Summer | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak
B2_1_Contra Costa-Las Positas 230kV Line
Miss-SP-V-01| CALMAT60 kV & B2_15_Las Positas-Newark 230kV Line C3 N-1-1 0.79 0.78 0.79 Existing reverse power relay at Las Positas
B2_51_Livermore-Las Positas 60kV Line & ) - )
Miss-SP-V-02|  LIVRMR_2 60KV B3_1_San Ramon 230/60kV Transformer #1 | C3 N-1-1 0.85 085 0.g7  |ActionPlan - radialize Tri-Valley 60 kV
system follow first contingency
B2_1_Contra Costa-Las Positas 230kV Line . - .
Miss-SP-V-03| LS PSTAS 230kV & B2_15_Las Positas-Newark 230KV Line c3 N-1-1 0.6 0.65 067  [Action Plan-radilize Tri-Valley 60 kV
system follow first contingency
B3_7_Las Positas 230/60kV Transformer #4 ) - )
Miss-SP-V-04|  NEWARK 60KV & B3_11_Newark 115/60kV Transformer #1 | C3 N-1-1 0.89 087 09 [ActionPlan - radialize Tri-Valley 60 kV
system follow first contingency
B2_52_Radum-Livermore 60KV Line & . - )
Miss-SP-V-05|  PARKS 60KV B3_1_San Ramon 230/60KV Transformer #1 | C3 N-1-1 0.88 0.87 0gg [Action Plan - radialize Tri-Valley 60 kV
system follow first contingency
B2_54_San Ramon-Radum 60kV Line & ) - )
Miss-SP-V-06|  RADUM 60KV B3_7_Las Positas 230/60kV Transformer #4 | C3 N-1-1 0.82 0.82 084  |~clionPlan- radialize Tri-Valley 60 kv
system follow first contingency
B2_2_Pittsburg-San Ramon 230kV Line &
Miss-SP-V-07|  SANRAMON 230kV B2_7_San Ramon-Moraga 230kV Line C3 N-1-1 0.44 0.43 0.44 Existing reverse power relay at San Ramon
B2_1_Contra Costa-Las Positas 230kV Line
Miss-SP-V-08| SEAWEST 60kV & B2_15_Las Positas-Newark 230kV Line C3 N-1-1 0.72 0.71 0.72 Existing reverse power relay at Las Positas
B2_7_San Ramon-Moraga 230kV Line &
Miss-SP-V-09 SUNOL 60kV B2_2_Pittsburg-San Ramon 230kV Line C3 N-1-1 0.79 0.79 0.79 Existing reverse power relay at San Ramon

California ISO/MID/RT

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

Study Area: PG&E Greater Bay Area Mission - Summer Peak 6 \ C |F " ISO
ngh/LOW Voltage ‘_ 1 O l g:!:ygal gewed Future
Voltage (PU)
! ' Category T !
ID Substation Worst Contingency Category Description 2015 Summer| 2018 Summer | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak

B2_1_Contra Costa-Las Positas 230kV Line
Miss-SP-V-10| USWP-FRK 60kV & B2_15_Las Positas-Newark 230kV Line c3 N-1-1 0.72 0.71 072 |Existing reverse power relay at Las Positas

B2_2_Pittsburg-San Ramon 230kV Line &
Miss-SP-V-11|  VINEYARD 60kV B2_7_San Ramon-Moraga 230kV Line C3 N-1-1 0.69 0.69 0.69 Existing reverse power relay at San Ramon

California ISO/MID/RT October 31, 2013 Page 8 of 13



2013/2014 1SO Reliability Assessment - Study Results

Study Area: PG&E Greater Bay Area Mission - Summer Off-Peak & Summer Light Load 6 \ C |F " ISO
ngh/LOW Voltage ‘_ 1 O l g:!:ygal gewed Future
Voltage (PU)
! ' Category T !
ID Substation Worst Contingency Category " 2015 Summer| 2018 Summer Potential Mitigation Solutions
Description ) N/A
Off-Peak Light Load
Miss-OP-V- VASCO 60kV B2_ 49 Wind Farms 60KV Line B N-1 >0.95 111 i Review transformer tap setting and bus
01 schedules
Miss-OP-V- B2_2_Pittsburg-San Ramon 230kV Line &
02 SAN RAMN 60kV B2_7_San Ramon-Moraga 230kV Line C3 N-1-1 0.79 >0.9 - Existing reverse power relay at San Ramon
Miss-OP-V- B2_2_Pittsburg-San Ramon 230kV Line &
03 SANRAMON 230kV B2_7_San Ramon-Moraga 230kV Line C3 N-1-1 0.74 0.89 - Existing reverse power relay at San Ramon

California ISO/MID/RT

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

Study Area: PGG&E Greater Bay Area Mission - Summer Peak

Single Contingency Load Drop

g’?, California ISO

Shaping a Renewed Future

ID

Worst Contingency

Category

Category Amount of Load Drop (MW)

Description Select..

Select..

Select..

Potential Mitigation Solutions

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

California ISO/MID/RT

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

Study Area: PGG&E Greater Bay Area Mission - 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.

California ISO/MID/RT

October 31, 2013
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2013/2014 1SO Reliability Assessment - Study Results
Study Area: PGG&E Greater Bay Area Mission - 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

California ISO/MID/RT

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

Study Area: PGG&E Greater Bay Area Mission - 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

California ISO/MID/RT

October 31, 2013
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