2013/2014 ISO Reliability Assessment - Preliminary Study Results

Study Area: PG&E Greater Bay Area Diablo- 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
Diab-SP-T-01|Pittsburg - Clayton #3 115 kV Line g;z;z_sus FAULTAT 32970 CLAYTN 115.00 C1 Bus 102% 91% 92%  |Pittsburg-Lakewood SPS
Diab-SP-T.02 25000 - MeadowLane - Clayion 123 BUSFAULTAT 32970 CLAYINTISO0) ¢ Bus | 139% | 120% | 124% |Pitisburg-Lakewood SPS
Action Plan until Contra Consta -
Diab-SP-T-03|Contra Costa - Moraga #1 230 KV Line gé-{fz_oCB FAULT AT 30525 C.COSTA 230 C2 Breaker 115% <100% <100% [Motage 230kV Line Reconductor
Project Completion
Action Plan until Motage 230/115kV
Diab-SP-T-04 [Moraga 230/115 kV Transformer No. 2 g§42312_CB FAULT AT 33020 MORAGA 115 C2 Breaker 148% <100% <100% |#2 Transformer Replacement Project
Completion
Diab-SP-T-05|Pittsburg - Clayton #3 115 kV Line %21262_08 FAULT AT 32950 PITSBURG 115 C2 Breaker 118% 106% 108% |Pittsburg-Lakewood SPS
Diab-SP-T-06 [Moraga - Lakewood 115 kV Line 22'11072—% FAULTAT 32970 CLAYTN 115 C2 Breaker 243% 244% 245%  |Pittsburg-Lakewood SPS
Diab-SP-T-07|Oleum - Martinez 115 kV Line C2-12_CB FAULT AT 30540 SOBRANTE 230 2 Breaker 108% <100% <100% Drop load e|ther. manually or thru
CB202 SPS as appropriate
Diab-SP-T-08 Sobr'ante - Grizzly - Claremont #2 115 |C2-13_CB FAULT AT 30550 MORAGA 230 2 Breaker 103% <100% <100% Drop load elther. manually or thru
kV Line CB202 SPS as appropriate
Action Plan until Motage 230/115kV
Diab-SP-T-09Moraga 230/115 kV Transformer No. 2 5242312—(:8 FAULT AT 33020 MORAGA 115 C2 Breaker 144% <100% <100% [#2 Transformer Replacement Project
Completion
Diab-SP-T-10{Moraga - Lakewood 115 kV Line 2;1072‘(:8 FAULTAT 32970 CLAYTN 115 C2 Breaker 257% 258% 259%  |Pittsburg-Lakewood SPS
Re-rate or reconductor line. Drop load
Diab-SP-T-11[Sobrante - Morage 115 kV Line €2-12_CB FAULT AT 30540 SOBRANTE 230 C2 Breaker <100% 102% 106% |either manually or thru SPS as

CB202

appropriate
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2013/2014 ISO Reliability Assessment - Preliminary Study Results

Study Area: PG&E Greater Bay Area Diablo- 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
Diab-SP-T-12|Sobrante - Morage 115 kV Line C2-13_CB FAULT AT 30550 MORAGA 230 2 Breaker 127% <100% <100% Drop load e|ther. manually or thru
CB202 SPS as appropriate
L apLT. ) . |B2_17_Contra Costa-Las Positas 230kV Line & " 0 0 o, |Drop load either manually or thru
Diab-SP-T-13|Contra Costa - Moraga #1 230 KV Line B2 13_Contra Costa-Moraga #2 230KV Line C3 N-1-1 107.00% <100% <100% SPS as appropriate
B3_16_Moraga 230/115kV Transformer #1 & Action Plan until Motage 230/115kV
Diab-SP-T-14|Moraga 230/115 kV Transformer No. 2 [B3_17_Moraga 230/115kV Transformer #3 C3 N-1-1 149.00% <100% <100% [#2 Transformer Replacement Project
Completion
. B3_8_Pittsburg 230/115kV Transformer #13 & Action Plan until Pittsburg 230/115kV
Diab-SP-T-15 1P'2”Sb”rg 2301115 kv Transformer No. \pa™7 | e GSU CC2 C3 N-1-1 | 124.00% | <100% | <100% |#14 Transformer Addition Project
Completion
. B3_7_Pittsburg 230/115kV Transformer #12 & Action Plan until Pittsburg 230/115kV
Diab-SP-T-16 fgtSb”rg 230115 k' Transformer No- 153757 | MEC GSU CC2 c3 N--1 | 14400% | <100% | <100% [#14 Transformer Addition Project
Completion
B2_47_Pittsburg-Clayton #4 115kV Line &
Diab-SP-T-17|Pittsburg - Clayton #1 115 kV Line B2_53_Pittsburg-Clayton #3 115 kV Line C3 N-1-1 109.00% <100% 100.00% |Pittsburg - Lakewood SPS
B2_46_Pittsburg-Clayton #1 115kV Line &
Diab-SP-T-18 [Pittsburg - Clayton #4 115 kV Line B2_53_Pittsburg-Clayton #3 115 kV Line C3 N-1-1 123.00% | 111.00% | 113.00% |Pittsburg - Lakewood SPS
B2_46_Pittsburg-Clayton #1 115kV Line &
Diab-SP-T-19|Pittsburg - Clayton #3 115 kV Line B2_47_Pittsburg-Clayton #4 115kV Line C3 N-1-1 114.00% | 103.00% | 105.00% |Pittsburg - Lakewood SPS
Lakewood - Meadow Lane - Clavion B2_55_Clayton-Meadow Lane 115kV Line &
Diab-SP-T-20 y B2_56_Lakewood-Clayton 115kV Line C3 N-1-1 141.00% | 122.00% | 126.00% |Pittsburg - Lakewood SPS

115 kV Line
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2013/2014 ISO Reliability Assessment - Preliminary Study Results

Study Area: PG&E Greater Bay Area Diablo- 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
B2_56_Lakewood-Clayton 115kV Line &
Diab-SP-T-21|Moraga - Lakewood 115 KV Line ?fgf\jﬁ::ewo‘)d"\"eadw Lane-Clayton C3 N-1-1 | 124.00% | 124.00% | 126.00% |Pittsburg - Lakewood SPS
B2_39_Sobrante-El Cerrito STA G #1 115kV
Diab-SP-T-22|0leum - Martinez 115 kV Line Line & B‘2_40_Sobrante-EI Cerrito STA G#2 c3 N-1-1 129.00% <100% <100% Actlion Plan untll. North Tower Looping
115kV Line Project Completion
B3_16_Moraga 230/115kV Transformer #1 & Action Plan until Motage 230/115kV
Diab-SP-T-23|Moraga 230/115 kV Transformer No. 2 [B3_17_Moraga 230/115kV Transformer #3 C3 N-1-1 145.00% <100% <100% [#2 Transformer Replacement Project
Completion
B2_56_Lakewood-Clayton 115kV Line &
Diab-SP-T-24|Moraga - Lakewood 115 KV Line ?fgf\ﬁ:gew‘md"\"eadOW Lane-Clayton c3 N--1 | 131.00% | 13200% | 133.00% |Pittsburg - Lakewood SPS
B3_14_Sobrante 230/115kV Transformer #1 & Re-rate or reconductor line. Drop load
Diab-SP-T-25[Sobrante - Morage 115 kV Line B3_15_Sobrante 230/115kV Transformer #2 C3 N-1-1 <100% <100% 103.00% |either manually or thru SPS as
appropriate
B2_81_Willow Pass-Contra Costa 60kV Line & Re-rate or reconductor line. Drop load
Diab-SP-T-26 |Contra Costa - Balfour 60 kV Line B2_9_CC PP - CC Sub 230kV Line C3 N-1-1 <100% 104.00% | 104.00% |either manually or thru SPS as
appropriate
B2_81_Willow Pass-Contra Costa 60kV Line & Re-rate or reconductor line. Drop load
Diab-SP-T-27 [Contra Costa - Balfour 60 kV Line B3_6_CC Sub 230/115kV Transformer #3 C3 N-1-1 <100% <100% 104.00% |either manually or thru SPS as

appropriate
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2013/2014 ISO Reliability Assessment - Preliminary Study Results

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

Thermal Overloads

“3‘ California ISO

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
B2_81_Willow Pass-Contra Costa 60kV Line & Re-rate or reconductor line. Drop load
Diab-SP-T-28 Jg?_?viﬁlfog? 0 160'0 33083 B3_6_CC Sub 230/115kV Transformer #3 C3 N-1-1 <100% 101.00% | 114.00% |either manually or thru SPS as
' appropriate
Diab-SP-T-29|Pittsburg - Clayton #1 115 KV Line ﬁ::e—sz“—P'ttSburg'C'aym” Nos. 384 115kV C5 DCTL | 108.00% | <100% | <100% |Pittsburg - Lakewood SPS
Diab-SP-T-30Moraga - Lakewood 115 kV Line EA@EZ@L fgi‘goégy%iymir\‘/dl Lakewood- c5 DCTL | 124.00% | <100% | <100% |Pitisburg - Lakewood SPS
Diab-SP-T-31|Moraga - Lakewood 115 kV Line fﬁiﬁj&& fgig"&iy%iymf\‘/dl Lakewood- c5 DCTL | 131.00% | <100% | <100% |Pitisburg - Lakewood SPS

San Onofre Nuclear Generation Station was retired on June 7, 2013 and therefore was removed from the base cases used for the 2013/14 SO transmission planning process.
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2013/2014 ISO Reliability Assessment - Preliminary Study Results

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

“3‘ 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
. . B3_23_DEC GSU STG1 & B2_49_Pittsburg-
D'abg)?P'T' E':]t:b”rg ~Los Medanos #1 115KV, . Mendanos #2 115KV Line B L1/G-1 | 106% | <100% _ |Reduce LMEC Generation
D'abbgp'T' E‘::b”rg -Los Medanos #1 115KV |59 49 pitisburg-Los Mendanos #2 115kV Line | B N-1 104% | <100%  |Reduce LMEC Generation
DIabE)CS)P-T- Eil:]t:burg - Los Medanos #1 115 kV ﬂf(())()_gl;cstBAULT AT 32950 PITSBURG 1 Bus 104% <100% B Reduce LMEC Generation
Dlab-o(gP-T- Eil:lt:burg - Los Medanos #1 115 kV g§-21262_CB FAULT AT 32950 PITSBURG 115 c2 Breaker 104% <100% B Pitisburg-Lakewood SPS
. B3_7_Pittsburg 230/115kV Transformer #12 & .
Diab-OP-T- | e im - Martinez 115 kV Line B3_8_Pitisburg 230/115kV Transformer #13 C3 N-1-1 101% | <100% _ |Prop load either manually or thru
12 SPS as appropriate
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2013/2014 I1SO Reliability Assessment - Preliminary Study Results

Study Area: PG&E Greater Bay Area Diablo- 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
D'ab'gf'DV' EBMUDGRY 115k 8;1072-% FAULT AT 32970 CLAYTN 115 c2 | Breaker | -19.00% | -18.00% | -19.00% [Pitisburg-Lakewood SPS
D'ab'gzp V-1 | AKEWD-C 115KV 8;1072-% FAULT AT 32970 CLAYTN 115 c2 | Breaker | -18.00% | -18.00% | -18.00% [Pitisburg-Lakewood SPS
D'ab'gg V-1 LAKEWD-M 115KV 823_11072_% FAULT AT 32970 CLAYTN 115 c2 | Breaker | -18.00% | -18.00% | -18.00% [Pitisburg-Lakewood SPS
D'ab'gf'DV' LK_REACT 115KV 828'11072—CB FAULT AT 32970 CLAYTN 115 C2 | Breaker | -10.00% | -9.00% | -9.00% |Pitisburg-Lakewood SPS
D'ab'gg’ OV-1' Lkwo_seT 115kv 828'11072—CB FAULT AT 32970 CLAYTN 115 C2 | Breaker | -18.00% | -17.00% | -18.00% |Pitisburg-Lakewood SPS
D'ab'gg “DV-1' MEDW LNE 115KV 828'11072—CB FAULT AT 32970 CLAYTN 115 c2 | Breaker | -19.00% | -18.00% | -19.00% [Pitisburg-Lakewood SPS
D'ab'gf DV-1 MRAGA 2M 230KV 828'21032—CB FAULT AT 30550 MORAGA 230 c2 | Breaker | -11.00% | <10% | <10% |Pitisburg-Lakewood SPS
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2013/2014 I1SO Reliability Assessment - Preliminary Study Results

Study Area: PG&E Greater Bay Area Diablo- Summer Peak s ‘ . .

| ~2 California ISO
HIgh/LOW VoItage ‘ Shaping a Renewed Future

Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category Description 2015 Summer| 2018 Summer | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak

Diab-SP-V-01| EBMUDGRY 8;1072-% FAULTAT 32970 CLAYIN 1S 1 o) | Breaker 0.80 080 081 |Pitisburg-Lakewood SPS
Diab-SP-V-02| LAKEWD-C 8;1072-% FAULTAT 32970 CLAYIN 1S 1 o) | Breaker 0.80 081 081 |Pitisburg-Lakewood SPS
Diab-SP-V-03| LAKEWD-M 823_11072_% FAULTAT 32970 CLAYIN 115 1 o) | Breaker 0.80 081 081 |Pitisburg-Lakewood SPS
Diab-SP-V-04| LK REACT 828'11072—CB FAULTAT 32970 CLAYIN 1S 1 o) | Breaker 0.89 089 089 |Pitisburg-Lakewood SPS
Diab-SP-V-05| LKWD_JCT 828'11072—CB FAULTAT 32970 CLAYIN 115 1 o) | greaker 0.80 081 081 |Pitisburg-Lakewood SPS
Diab-SP-V-06| MEDW LNE 828'11072—CB FAULTAT 32970 CLAYIN 1S 1 o) | Breaker 079 080 080 |Pitisburg-Lakewood SPS
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2013/2014 I1SO Reliability Assessment - Preliminary Study Results

Study Area: PG&E Greater Bay Area Diablo - Summer Off-Peak & Summer Light Load s \ C |F . ISO
. e atirornid
H’gh/LOW VOItage ‘ 1 Shaping a Renewed Future
Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category 7, 2015 Summer| 2018 Summer Potential Mitigation Solutions
Description . N/A
Off-Peak Light Load
Diab-OP-V- MARSH 60KV B3_21_Contra Costa Sub 115/60kV B N-1 >0.95 111 ) Undgr rewevlv for possible exemption or
01 Transformer #2 reactive device
Diab-OP-V- MARSH 60KV C1-28_BUS FAULT AT 33000 CC SUB 1 Bus 509 111 ) Undgr rewevlv for possible exemption or
02 115.00 Bus #2 reactive device
Diab-OP-V- CC SUB 60KV C1-36_BUS FAULT AT 33050 CC SUB 1 Bus 509 112 ) Undgr rewevlv for possible exemption or
03 60.00 Bus #2 reactive device
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2013/2014 I1SO Reliability Assessment - Preliminary Study Results

Study Area: PG&E Greater Bay Area Diablo- Summer Peak \ ‘ . .
A €2 California ISO
Transient Stablllty ‘. Shaping a Renewed Future
Transient Stability Performance
ID Contingency Category Category I il Potential Mitigation Solutions
Description 2015 Summer Peak 2018 Summer Peak 2023 Summer Peak
Tranqe nt Voltage Dip Transient Voltage Dip Transient Voltage Dip
exceeding 30% at some . .
Generator buses: and Transient exceeding 30% at some exceeding 30% at some
Diab-TS-01 |SLG fault at DEC with delayed clearing 6 SLG fault Voltage Dip exceeding 20% bqses; and Tran3|§nt Voltage bqses; and Tran3|§nt Voltage Fotentlgl Upgrade of the Voltage Support
with delayed Dip exceeding 20% for more | Dip exceeding 20% for more |in the Pittsburg Areas
. for more than 40 cycles at
clearing ! than 40 cycles at some load | than 40 cycles at some load
some load buses in the . . . .
. buses in the Pittsburg Area | buses in the Pittsburg Area
Pittsburg Area
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2013/2014 1SO Reliability Assessment - Preliminary Study Results

Study Area: PGG&E Greater Bay Area Diablo- 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: PGG&E Greater Bay Area Diablo - 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: PGG&E Greater Bay Area Diablo- 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: PGG&E Greater Bay Area Diablo - 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

August 15, 2013

Page 13 of 13



