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APPENDIX A-1: Reliability Assessment Results for PG&E Area - Humboldt

Table A-1.1: Summary of thermal overloads for summer peak conditions — PG&E Area — Humboldt
Category Loading (%)

Overloaded Facility Worst Contingency Category ISO Proposed Mitigation

Description | 2011 2012 2020

Humboldt-Humboldt Bay

60 kV #2 B L-1 95% 95% | 93% | 94% | 118% | 123%

Eureka-Humboldt Bay 60
kV #1

Humboldt-Humboldt Bay
60 kV #2 and LP Samoa
gen1 1247 KV or
FAIRHAVEN 13.8 KV
Humboldt-Humboldt Bay
60 kV #2 and any one
unit of Humboldt Bay on

HUMB- Humboldt Bay- 115 kV
ST Humboldt 60 kV Line #1 "Eyreka-Humboldt Bay 60 Develop SPS to trip some of the

Between HUMBOLDT i Humboldt Bay Power Plant 60 kV
001 | o HMBLT T KV and anavengen | g G- |88% | 88% | 87% |87% | 104% | 111% | generators

12.47 kV
Eureka-Humboldt Bay 60
kV and any one unit of B G-1/L-1 90% 90% | 90% |90% | 106% | 113%
Humboldt Bay on 115 kV
L-1 Humboldt-Humboldt
Bay 60 kV #2 &
Humboldt-Humboldt Bay
PP 115kV #1
Humboldt-Humboldt Bay
60 kV #2 60 KV and
Humboldt Bay-Eureka 60 | C L-1-1 187% 187% | 185% | 185% | 220% | 236%
KV (nine more L-1-1
overloads)

B L-1 86% 86% | 85% | 85% | 104% | 109%

B G-1/L-1 98% 98% | 96% | 9%6% | 117% | 125%

B G-1/L-1 97% 9% | 95% | 96% | 116% | 125%

C L-2 100% | 100% | 100% | 100% | 124% | 129%
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Overloaded Facility

Worst Contingency

Category

Category

Loading (%)

ISO Proposed Mitigation

Description

2011

2012

2013 | 2014

Humboldt-Humboldt Bay
HUMB- | Fmbod! BRY-HUMOdt | 60y 42 60 KV and
S-T- Humboldt Bay-Eureka 60 | C L-1-1 130% 129% | 128% | 128% | 152% | 163%
002 | HMBLTJC and KV (two more L-1-1
HUMBOLDT BAY
overloads)
Humboldt-Humboldt Bay
HUMB- Humboldt-Humboldt 60 kV #1 60 KV and
S-T- Bay 60 KV #2 Humboldt Bay-Eureka 60 | C L-1-1 116% 116% | 115% | 115% | 137% | 147% )
003 ay KV ( three more L-1-1 Develop SPS to trip some of the
overloads) Humbotldt Bay Power Plant 60 kV
HUMB- | HumboldtEureka 60 KV |\ 0 o JENErEOR
S-T- between Haris and Y lc L-1-1 130% 130% | 127% | 128% | 160% | 173%
004 | Eureka 60 kV 60kV# 1 and2
pamookHumboldtBay | g L1 85% | 85% | 84% | 84% | 100% | 104%
Humboldt-Humboldt Bay
60 kV #2 and any one
unit of Humboldt Bay on B G-1/L-1 86% 86% | 85% | 86% 100% | 106% | Install SPS to trip new gen Q212 for
HUMB- 115 kV, Fairhavn 13.8 kV, overload. Implement operating
ST- Humboldt Bay - Eureka | or LP Samoa 12.47 kV procedure to reduce output from
005 60 kV Line #1 L-1 Humboldt-Humboldt Humboldt Bay 60 kV generation
Bay 60 kV #2 & c L2 88Y 88Y 88Y 88Y 104% | 108% following first contingency for
Humboldt-Humboldt Bay ° ° ° ° ° ° | Category C contingencies
PP 115kV #1
Humboldt-Humboldt Bay
#1and #260 KV (six C L-1-1 153% 152% | 151% | 151% | 179% | 192%
more L-1-1 overloads)
Reidavi Install SPS to trip new gen Q212 for
HUMB- | Humboldt Bay - Rio Dell E@”mta Bridgvile 60 | g L1 45% | 45% | 45% | 45% | 117% | 134% | overload.
S-T- Jct 60 kV #1 between
006 | Newburg-RioDell Tap |y \hoidt 60 kv Bus c BUS 124% | 123% | 122% | 121% | 118% | 112%
. Upgrade Humboldt 60 kV bus to a
HUMB- 'J'“‘t”gg"k's/tfi{v Rio Dell breaker-and-a-half, PG&E
S-T- N° . E leR"f” 50 | Humboldt60 kY Bus C BUS 111% | 110% | 109% | 109% | 107% | 105% | maintenance project
007 ) sv#v1 urg - Eel River
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Overloaded Facility

Worst Contingency

Category

Category

Loading (%)

ISO Proposed Mitigation

Humboldt Bay-Rio Dell

Description

2011

2012

2013 | 2014

HUMB-
s7. | JCT 60KV between Humboldt 60 kV Bus c BUS 128% | 128% | 127% | 127% | 126% | 125%
008 Humboldt Bay - Eel
River 60 kV #1
Humboldt- Bridgeville 115 B L-1 2% | T1% | 69% | 68% | 104% | 104%
kv Install SPS to trip new gen Q212 for
Humboldt Bay-Rio Dell overload.
Jet 60 KV (Humboldt Bay B L-1 45% 45% | 45% | 45% | 118% | 134%
. o - Eel River)
HUMB- | Rio Dell Jet-Bridgeville Upgrade Humboldt 60 kV bus to a
s.T. | B0OkVDbetween Humboldt 60 kV Bus c BUS 165% | 163% | 160% | 159% | 228% | 240% | breaker-and-a-half, PG&E
009 ggrlic\)/tta-Rlo Dell Tap maintenance project
Humboldt Bay 60 kV Bus C BUS 45% 45% | 45% | 45% | 117% | 135%
Humboldt-Bridgeville 115 Install SPS to trip new gen Q212 for
kV and Humboldt- Trinity " 0 0 0 0 . o, | overload.
115KV (five more L-1-1 C L-1-1 107% | 104% | 100% | 98% | 138% | 132%
overloads)
Humboldt Bay-Rio Dell .
Jct60 KV (HumboldtBay | B L-1 #M% | 41% | 41% | 40% | 112% | 1299 | "Stall SPStotrip new gen G212 for
. overload.
- Eel River)
Upgrade Humboldt 60 kV bus to a
HUMB Rio Dell Jct-Bridgeville | Humboldt 60 kV Bus C BUS 160% | 158% | 155% | 154% | 222% | 233% | breaker-and-a-half, PG&E
ST " | 60 kV between maintenance project
010 gﬁg;gj‘"iwgg "o | Humboldt Bay60KVBus |  C BUS | 41% | 41% | 41% | 40% | 112% | 129%
Humboldt-Bridgeville 115 Install SPS to trip new gen Q212 for
kV and Humboldt- Trinity . 0 0 0 0 0 o, | overload.
115KV (four more L-1-1 C L-1-1 102% 99% 93% 91% | 133% | 126%
overloads)
HUMB- | Bridgeville-Garberville Upgrade Humboldt 60 kV bus to a
S-T- 60 kV between Humboldt 60 kV Bus C BUS 95% 89% | 94% | 87% | 103% | 106% | breaker-and-a-half, PG&E
011 Bridgville-Frut Ld Jct 60 maintenance project
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Overloaded Facility

Worst Contingency

Category

Category

Loading (%)

ISO Proposed Mitigation

Description

2011

2012

kv Humboldt- Trinity 115 KV
and Bridgeville- .
Cottonwood 115 KV (one c L-1-1 7% | 94% | 91% | 87% | 114% | 109% L”f;ﬁ'(') SPStotipnew gen Q212 for
more L-1-1 and one T- )
1/L-1 overloads)
Upgrade Humboldt 60 kV bus to a
Humboldt 60 kV Bus c BUS 96% | 88% | 94% | 86% | 103% | 105% | breaker-and-a-half, PG&E
HUMB- | Bridgeville-Garberville . maintenance project
S-T- 60 kV between Frut Ld T;nggo}l((:} 223";'%5;/':”6
012 | Jetand Fort Seward Jet | 44560 K\ transformer C LATA | 30% | 20% | 29% | 28% | 104% | 126% | e SPS 0P newgen Q22 for
(two more L-1-1 '
overloads)
Upgrade Humboldt 60 kV bus to a
Humboldt 60 KV Bus c BUS 94% | 86% | 92% | 84% | 101% | 103% | breaker-and-a-half, PG&E
HUMB- Bridgeville-Garberville maintenance project
ST 60 kV between _ | Humboldt Bay-Rio Dell
013 FTSWRDJT-Garberville | Jct 60 KV and Bridgeville Install SPS to trip new gen Q212 for
60 kv 115/60 KV transformer C L-A/T-1 28% | 27% | 27% | 26% | 102% | 123% oad pnewg
(two more L-1-1 overioad.
overloads)
0, 0, 0, 0, 0, 0,
HUMB- | gt 11560 Humboldt 60 kV Bus C BUS 72% | 96% | 83% | 94% | 122% | 129% | poec i orojectto
S-T- Bank #1 Humboldt Bay-Rio Dell replace 'Bndg.evnle bank in 2011.
014 Jct 60 KV and Bridgeville- | C L-1-1 46% | 46% | 45% | 45% | 119% | 145% | Newrating wil be 30 MVA
Garberville 60 KV

Table A-1.2: Summary of low voltages for summer peak conditions — PG&E Area — Humboldt
Category

Min. Post Contingency Voltage (PU)

Substation Worst Contingency Category Description | 2011 2012 | 2013 | 2014 2015 2020 ISO Proposed Mitigation
Rio Dell Tap -Scotia Tap 60 KV diverge
HUMB- tand Bfridgeville 115/60 KV C L-1/T-1 >09 | >09 | >09 >0.9 >0.9 d gtilizedPGéS;E Operaéi;g42 t
ransformer rocedure to open a
(8)0\1/ BRIDGEVILLE 60KV Himb Bay-Eel Rvr 60 KV and Bridgeville 60 kV bus for
Bridgeville 115/60 KV C L-1/T-1 099 | 098 | 0.99 0.98 0.91 0.82 Bridgeville bank outage
transformer
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Substation

Worst Contingency

Category

Category

Min. Post Contingency Voltage (PU)

ISO Proposed Mitigation

Description

2011

2012

2013

2014

2015

2020

Rio Dell Tap -Scotia Tap 60 KV diverge
HUMB- and Bridgeville 115/60 KV C L-1/T-1 >09 | >09 | >09 >0.9 >0.9 q
S-V- FORT SEWARD 60 transformer
002 kV Humb Bay-Eel Rvr 60 KV and
Bridgeville 115/60 KV C L-1/T-1 099 | 098 | 098 0.98 0.90 0.78
transformer
Rio Dell Tap -Scotia Tap 60 KV diverge
HUMB- ?nd Bfridgeville 115/60 KV C L-1/T-1 >09 | >09 | >09 >0.9 >0.9 q
ransformer
So\:; FRUTLAND 60KV b Bay-Eel Rvr 60 KV and
Bridgeville 115/60 KV C L-1/T-1 098 | 098 | 098 0.97 0.89 0.77
transformer
Rio Dell Tap -Scotia Tap 60 KV diverge
HUMB- and Bridgeville 115/60 KV C L-1/T-1 >09 | >09 | >09 >0.9 >0.9 q
S-V- GARBERVILLE 60 | transformer
004 kv Humb Bay-Eel Rvr 60 KV and
Bridgeville 115/60 KV C L-1/T-1 099 | 098 | 0.99 0.98 0.92 0.80
transformer
Rio Dell Tap -Scotia Tap 60 KV diverge
HUMB- ?nd Bfridgeville 115/60 KV C L-1/T-1 >09 | >09 | >09 >0.9 >0.9 q
ransformer
So\é KEKAWAKABOKV ) b Bay-Eel Rvr 60 KV and
Bridgeville 115/60 KV C L-1/T-1 1.00 | 099 | 0.99 0.99 0.93 0.83
transformer
HUMB- Rio Dell Tap -Scotia Tap 60 KV .
s.v. | PACIFICLUMBER | oy Bridgeville 115/60 KV c LAT-1 | 509 | >09 | >09 | 09 | >0g | dvere
60 kV 4
006 transformer
Rio Dell Tap -Scotia Tap 60 KV diverge
HUMB- tand Bfridgeville 115/60 KV C L-1/T-1 >09 | >09 | >09 >0.9 >0.9 q
ransformer
go\; SWNS FLAT 60KV b Bay-Eel Rvr 60 KV and
Bridgeville 115/60 KV C L-1/T-1 099 | 099 | 0.99 0.98 0.92 0.85
transformer

Table A-1.3: Summary voltage deviations for summer peak conditions — PG&E Area - Humboldt

Substation

Worst Contingency

Category  Category

Post Contingency Voltage Deviation (%)

ISO Proposed Mitigation

Appendix A - Reliability Assessment ResultsAppendix A — Reliability Assessment Results




Description 2011

Rio Dell Tap -Scotia Tap 60 KV

and Bridgeville 115/60 KV C L-1/T-1 <10 <10 <10 <10 9.6% | diverged

HUMB-S-VD- | BRIDGEVILLE 60 | transformer

001 kV Humb Bay-Eel Rvr 60 KV and

Bridgeville 115/60 KV C L-1/T-1 53% | 57% | 56% | 56% | 12.3% | 21.0%

transformer

Rio Dell Tap -Scotia Tap 60 KV

and Bridgeville 115/60 KV C L-1/T-1 <10 <10 <10 <10 8.9% | diverged

transformer

Carlota-Pacific Lumber 60 KV

and Bridgeville 115/60 KV C L-1/T-1 <10 <10 <10 <10 <10 10.4%

transformer

Rio Dell Tap -Scotia Tap 60 KV

and Bridgeville 115/60 KV C L-1/T-1 <10 <10 <10 <10 7.3% | diverged

transformer

Humb Bay-Eel Rvr 60 KV and
1 1 0, 0,

5222%1:&2:15/60 KV C L-1/T-1 <10 <10 <10 <10 | 11.5% | 24.1% Utiize PGSE Operating

Carlota-Pacific Lumber 60 KV Z’;octegqge to ﬁpeS%i\B/

and Bridgeville 115/60 KV C L-1/T-1 <10 | <10 | <10 | <10 | <10 | 10.6% at briagewiie

transformer bus for Bridgeville bank

Rio Dell Tap -Scotia Tap 60 KV outage

and Bridgeville 115/60 KV C L-1/T-1 <10 <10 <10 <10 7.7% | diverged

transformer

Humb Bay-Eel Rvr 60 KV and

Bridgeville 115/60 KV C L-1/T-1 24% | 28% | 29% | 3.1% | 121% | 24.6%

transformer

Carlota-Pacific Lumber 60 KV

and Bridgeville 115/60 KV C L-1/T-1 <10 <10 <10 <10 <10 10.3%

transformer

Rio Dell Tap -Scotia Tap 60 KV

and Bridgeville 115/60 KV C L-1/T-1 <10 <10 <10 <10 7.3% | diverged

transformer

Humb Bay-Eel Rvr 60 KV and

Bridgeville 115/60 KV C L-1/T-1 11% | 15% | 1.8% | 2.0% | 10.3% | 22.2%

transformer

HUMB-S-VD- | KEKAWAKA 60 Carlota-Pacific Lumber 60 KV

006 kV and Bridgeville 115/60 KV

HUMB-S-VD- | CARLOTTA 60
002 kV

HUMB-S-VD- | FORT SEWARD
003 60 kV

HUMB-S-VD- | FRUIT LAND 60
004 kV

HUMB-S-VD- | GARBERVILLE
005 60 kV

C L-1/T-1 <10 <10 <10 <10 <10 10.6%
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Category Post Contingency Voltage Deviation (%)
Description 2011 2012 | 2013 | 2014 | 2015 2020

Substation Worst Contingency Category

ISO Proposed Mitigation

transformer

Rio Dell Tap -Scotia Tap 60 KV
and Bridgeville 115/60 KV C L-1/T-1 <10 <10 <10 <10 7.9% | diverged
transformer

Humb Bay-Eel Rvr 60 KV and
Bridgeville 115/60 KV C L-1/T-1 08% | 12% | 15% | 1.7% | 9.2% 19.5%
transformer

Rio Dell Tap -Scotia Tap 60 KV
and Bridgeville 115/60 KV C L-1/T-1 <10 <10 <10 <10 8.9% | diverged
transformer

Rio Dell Tap -Scotia Tap 60 KV
and Bridgeville 115/60 KV C L-1/T-1 <10 <10 <10 <10 9.3% | diverged
HUMB-S-VD- | SWNS FLAT 60 | transformer

008 kV Humb Bay-Eel Rvr 60 KV and
Bridgeville 115/60 KV C L-1/T-1 <10 <10 <10 <10 | 10.6% | 18.3%
transformer

HUMB-S-VD- | PACIFIC
007 LUMBER 60 kV
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Table A- 1.4: Summary of thermal overloads for winter -peak conditions — PG&E Area Humboldt
Category

Loading (%)

Overloaded Facility Worst Contingency Category Description | 2011 2012 ‘ 2013 ISO Proposed Mitigation
HUVB- | [Tictoony #1 | BayBOR A8 LT Develop SPS t p some of e
-|- . 0, 0, 0, 0 0, 0,
\é\(/);l’ Between HUMBOLDT - | Humboldt Bay-Eureka 60 C L-1-1 147% | 148% | 145% | 146% | 147% | 159% ;I::;tr);)tlg:sBay Power Plant 60 kV
HMBLT JT kV #1
HUMB- Humboldt Bav - Eureka Humboldt-Humboldt Bay Develop SPS to trip some of the
W-T- 60 KV #1 y 60 kV # 1 and 2 (two more C L-1-1 144% | 144% | 142% | 143% | 144% | 155% | Humboldt Bay Power Plant 60 kV
002 L-1-1 overloads) generators
e e
-|- - 0, 0 0 0, 0,
\(;\(/)\;)I’ between ARCTAJT2- C L-2 <90 99% | 102% | 105% | 109% | 130%
FAIRHAVN
HUMB- Essex Jct-Arcata-
Fairhaven 60 kV Humboldt #1 60 kV & 0 o, | Disable Janes Creek load transfer
\6\61 between ArcataJct- Humboldt-Arcata 60 kV #1 C L2 <90 <90 <90 <90 % | 12% (PG&E Operating Procedure)
Janes Crk Tap60 kV
HUMB- | %31 boen
W-T- ARCTA J2 C L-2 <90 <90 <90 <90 | 81% | 103%
05 | huwgoLoT
Implement operating procedure to
HUMB- | Humboldt-Eureka 60 kV
T . Humboldt-Humboldt Bay n o 0 o o 0 o, | reduce output from Humboldt Bay
W-T between Haris and 60 KV #1 and 2 C L-1-1 92% 92% | 89% | 89% | 90% | 100% Power Plant 60 kV generators for
006 Eureka 60 kV Category C contingencies
T-1 Humboldt 115/60 kV
HUMB- Bridaeville 115/60 KV Bank #1 & T-1 Humboldt C T-141 111% | 114% | 116% | 119% | 126% | 145% | PG&E maintenace project to
W-T- BanE 1 115/60 KV Bank #2 replace Bridgeville bank in 2011.
007 Humboldt 115 kV bus c BUS 88% | 92% | 92% | 98% | 98% | 1119 | ewratingwillbe S0 MVA
Humboldt Bay PP -
Humboldt Bay 60 kV # 1 C L-1-1 98% 100% | 25% | 25% | 26% | 27% | upgrade of Humboldt x-formers
HUMB- Humboldt 115/ 60 kV and 2 from 38 MVA to 200 MVA modeled
W-T- bank # 1 Humboldt Bay PP - fstarting from 2013, trip generation
008 Humboldt Bay 60 kV # 1 or AT 0 0 0 0 0 0 rom Humboldt Power plant 115 kV
2 and Humboldt 11560 kv | © LA 9% | 103% | 31% | 32% | 34% | 36% | o to upgrade
Transformer No. 2
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Category Loading (%)

Overloaded Facility Worst Contingency Category Description | 2011 2012 ‘ 2013 2020 ISO Proposed Mitigation
Humboldt Bay PP -
Humboldt Bay 60 kV # 1 C L-1-1 98% 100% | 25% | 25% | 26% | 27%
HUMB- and 2
T | mbelt STV Humboiat Bay PP -
009 Humboldt Bay 60 kV # 1 or m 0 0 0 0 0 0
2 and Humboldt 115/60 kv C L-1/T-1 98% 102% | 31% | 32% | 34% | 36%
Transformer No. 1
W-T- Carlotta-Rio Dell T Humboldt 60 kV Bus C BUS 12% | 113% | 113% | 113% | 118% | 134%
010 6(?rk$/a- io Dell Tap
Humg- | Rio Dell Jet-Bridgeville Upgrade Humboldt 60 kV bus to
60 kV Between
W-T- Carlotta-Swns Flat 60 Humboldt 60 kV Bus C BUS 107% | 108% | 108% | 108% | 113% | 130% | breaker-and-a-half, PG&E
011 maintenance project
kV
Rio Dell Jct-Bridgeville
HUMB- | 60 kv Between
-- 0, 0, 0, 0, 0, 0,
\é\qu Bridguille-Swns Flat 60 Humboldt 60 kV Bus C BUS 106% | 108% | 108% | 108% | 113% | 129%
kV

Table A-1.5: Summary of low voltages for winter peak conditions — PG&E Area — Humboldt
Category Min. Post Contingency Voltage (PU)

Substation Worst Contingency Category Description | 2011 2012 | 2013 | 2014 2015 2020 ISO Proposed Mitigation
Carlotta-PC Lumber-Bridgville
HUMB- 60 kV & Bridgeville 115/60 KV c LAT-4 | >09 | >09 | >09 | >09 | 089 | 068
W-V- | BRIDGEVILLE 60KV | Bank #1
001 L-1 Rio Dell 60KV Tap & T-1 diverge
Bridgeville 115/60 KV Bank #1 ¢ LA 097 ) 102 099 | 0.96 | 089 9| Uie PGE Operating
HUMB- . .
L-1 Rio Dell 60kV Tap & T-1 diverge | Procedure to open CB 42 at
‘(%Q/ CARLOTTA 60KV | gridceville 115/60 kV Bank #1 C LAT-1 | 096 | 101 ) 098 | 095 | 0.88 d | Bridgeville 60 KV bus for
Carlotta-PC Lumber-Bridgville Bridgevile bank outage
HUMB- 60 kV & Bridgeville 115/60 kV c LAT-4 | >09 | >09 | >09 | >09 | >09 | 083
W-V- | COVELOS 60KV | Bank #1
003 L-1 Rio Dell 60KV Tap & T-1 diverge
Bridgeville 115/60 KV Bank #1 ¢ LAt 097 1098 ) 096 | 095 | 0.92 d

Appendix A - Reliability Assessment ResultsAppendix A — Reliability Assessment Results



Substation

Worst Contingency

Category

Category

Min. Post Contingency Voltage (PU)

ISO Proposed Mitigation

Carlotta-PC Lumber-Bridgville

Description

2011

2012

2013

2014

2015

2020

60KV & Bridgeville 115/60 kV c LM | 509 | >09 | >09 | >09 | 090 | 069
HUMB Bank #1
WV " | FORT SEWARD 60 | L-1 Garberville-Kekawaka 60 diverge
K KV #1 & T-1 Bridgeville 115/60 c LAMA | 509 | 509 | 509 | 509 | >09 or
kV Bank #1
L-1 Rio Dell 60kV Tap & T-1 diverge
Bridgeville 115/60 kV Bank #1 C A1) 098 | 103 ) 100 | 097 | 091 d
Carlotta-PC Lumber-Bridgville
60KV & Bridgeville 115/60 kV c LM | 509 | >09 | >09 | >09 | 089 | 068
Bank #1
HUMB- :
L-1 Garberville-Kekawaka 60 .
‘é\ég/ - | FRUITLANDBOKV | /41 8 T-1 Bridgeville 115/60 c LAM1 | 509 | 09 | >09 | 09 | >09 d'Vnge
kV Bank #1
L-1 Rio Dell 60kV Tap & T-1 diverge
Bridgeville 115/60 kV Bank #1 C LA 098 1103 ) 099 | 096 | 0.90 d
Carlotta-PC Lumber-Bridgville
60KV & Bridgeville 115/60 kV c LAMA | 509 | 09 | 09 | >09 | 091 | 070
HUMB Bank #1
W-V- " | GARBERVILLE 60 L-1 Garberville-Kekawaka 60 diverae
e | KV #1 & T-1 Bridgeville 115/60 c LM | 509 | 509 | >09 | >09 | >09 o1
kV Bank #1
L-1 Rio Dell 60kV Tap & T-1 diverge
Bridgeville 115/60 kV Bank #1 C A4 100 1 1.04 ) 1.01 1 098 | 0.92 d
Carlotta-PC Lumber-Bridgville
HUMB- 60KV & Bridgeville 115/60 kV c LAMA | 509 | 09 | 509 | >09 | >09 | 073
W-V- | KEKAWAKABOKV | Bank #1
007 L-1 Rio Dell 60kV Tap & T-1 diverge
Bridgeville 115/60 KV Bank #1 C AT 099 ) 103 ) 101 ) 098 ) 092 d
Carlotta-PC Lumber-Bridgville
HUMB- | |\ TN VILLE 60KV & Bridgeville 115/60 kV c L4 | 509 | 509 | >09 | >09 | >09 | 084
AR A Bank #1
008 : L-1 Rio Dell 60Kk Tap & T-1 diverge
Bridgeville 115/60 kV Bank #1 C LA 098 | 099 ) 097 | 096 | 0.93 d
HUMB- | PACIFIC LUMBER | L-1 Rio Dell 60KV Tap & T-1 diverge
W- | 60KV Bridgeville 115/60 KV Bank #1 ¢ AT 096 ) 101 ) 098 ) 095 ) 088 d
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Category Min. Post Contingency Voltage (PU)

Substation Worst Contingency Category Description | 2011 2012 2013 | 2014 | 2015 2020 ISO Proposed Mitigation
009
HUMB- diverge
W-V- SWNS FLT 60 KV C L-1/T-1 097 | 1.01 0.99 0.95 0.89 q
010
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Table A-1.6: Summary voltage deviations for winter peak conditions — PG&E Area - Humboldt

Substation

Category

Post Contingency Voltage Deviation (%)

Worst Contingency
Carlotta-PC Lumber-Bridgville 60

Description

2011

2012

2013

2014

2015

2020

. . _ _ 0, 0,
HUMBW. | BROGEVILLE 6o | 1V & Bridgevile 115/60 KV Bank LA/T-1 <0 | <10 | <10 | <10 | 144% | 347%
VD-001 KV #
] L-1 Rio Dell 60kV Tap & T-1 . .
Bridaenle 15160 Ky Banki# LA/T-1 <10 | <10 | <10 | 87% | 14.8% | diverged
HUMB-W- | CARLOTTA 60 | L-1 Rio Dell 60kV Tap & T-1 . .
VD002 | kV Bridgeville 115/60 kV Bank #1 L-1/T-1 <10 | <10} <10 | 7.3% | 14.4% | diverged
Carlotta-PC Lumber-Bridgville 60
HUMBAY KV & Bridgeville 115/60 kV Bank LA/T-1 <0 | <10 | <10 | <10 | 105% | 18.7%
U003 | COVELOB 60KV | #1
L-1 Rio Dell 60kV Tap & T-1 . P
Bridgeville 115/60 KV Bank #1 LA/ <10 | <10 | <10 | 69% | 96% | diverged
Carlotta-PC Lumber-Bridgville 60
. . _ _ 0, 0,
HUMB-W- | FORT SEWARD ;\1/ & Bridgeville 115/60 kV Bank L-1/T-1 <10 <10 <10 <10 | 12.3% | 33.0%
VD-004 | BOKV .
L-1 Rio Dell 60kV Tap & T-1 s . .
Bridgeville 115/60 kV Bank #1 LA <10 | <10 <10 ] 59% | 11.5% | diverged
Carlotta-PC Lumber-Bridgville 60
. . _ _ 0, 0,
HUMB-W- | FRUIT LAND 60 kV & Bridgeville 115/60 kV Bank L-1/T-1 <10 <10 <10 <10 | 12.9% | 33.8%
VD005 | KV #
] L-1 Rio Dell 60k Tap & T-1 . .
Bridaenill 15160 Ky Banki# LA/T-1 <10 | <10 | <10 | 64% | 12.2% | diverged
Carlotta-PC Lumber-Bridgville 60
. . _ ~ 0, 0,
HUMB- | GARBERVILLE :&\1/ & Bridgeville 115/60 kV Bank LA/T-1 <0 | <10 | <10 | <10 | 11.8% | 31.9%
VD006 | 60KV .
L-1 Rio Dell 60kV Tap & T-1 s . .
Bridgeville 115/60 kV Bank #1 LA <10 | <10 <10 ] 53% | 10.7% | diverged
Carlotta-PC Lumber-Bridgville 60
. . _ _ 0, 0,
HUMBW. | KEKAWAKA g0 | XV & Bridgevile 115/60 KV Bank LA/T-1 <0 | <10 | <10 | <10 | 122% | 29.8%
VD007 | KV #
] L-1 Rio Dell 60kV Tap & T-1 o . .
Bridgeville 115/60 kV Bank #1 LA/T-1 <10 | <10 <10 64% | 11.0% | diverged
Carlotta-PC Lumber-Bridgville 60
\H/gf\(")géw' ES\K\T/ON VILLE 1\ & Bridgeville 115/60 KV Bank L1/T-1 <0 | <10 | <10 | <10 | 11.2% | 18.3%

#1

ISO Proposed Mitigation

Utilize PG&E Operating
Procedure to open CB
42 at Bridgeville 60 kV
bus for Bridgeville bank
outage
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Substation

Worst Contingency

Category

Category

Post Contingency Voltage Deviation (%)

ISO Proposed Mitigation

L-1 Rio Dell 60kV Tap & T-1

Description

2011

2012

2013

2014

2015

2020

- - 0, 0, H
Bridgeville 115/60 KV Bank #1 C L-1/T-1 <10 <10 <10 6.8% | 9.4% | diverged

HUMB-W- | PACIFIC L1 Rio Dell 60KV Tap & T-1 . ) T
VD-009 | LUMBER 60KV | Bridgeville 115/60 kV Bank #1 C LA <100 ] <10 ) <10} 7.3% | 14.4% | diverged

HUMB-W- | SWINS FLAT 60 | L-1 Rio Dell 60KV Tap & T-1 . ) T
VD-010 | KV Bridgevile 115/60 KV Bank #1 ¢ LA | <10 ] <10 ) <10 ] 83% | 14.6% | diverged
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APPENDIX A-2: Reliability Assessment Results for PG&E Area — North Coast and North Bay

Table A-2.1: Summary of thermal overloads for summer peak conditions — PG&E Area — North Coast and North Ba
Loading (%)

Overloaded Facility

Worst Contingency

Category Category

ISO Proposed Mitigation

NCNB-

ST-
001

Ignacio-San Rafael 115
kv

Ignacio - San Rafael No.3 115
kV ( Ignacio - Las Gallinas)

Description

2011
90%

2012
91%

92%

92%

93%

102%

L-1 Ignacio - San Rafael No.3
115 kV ( Ignacio - Las Gallinas)
& T-1 Ignacio 230/115.00 bank
#40r#6

C L-1/T-1

92%

92%

93%

94%

94%

103%

upgrade the line (previously
approved project)

NCNB-

ST-
002

Hopland 115/60 kV
Bank #2

Mendocino 115/60 kV Banks #
1and 3

C T-1-1

95%

96%

98%

100%

106%

106%

trip Geo Energy and P0706
generation

NCNB-

ST-
003

Bridgeville - Garberville
60 kV Line #1 Between
BRDGVLLE -
FRUTLDJT

NORMAL CONDITIONS

<90%

<90%

<90%

<90%

96%

99%

L-1 Geyser # 3-Cloverdale
115kV (Cloverdale- MPE Tap)

91%

88%

92%

89%

96%

100%

re-rate the line

Eagle Rock-Cortina & Cortina-
Mendocino 115kV Lines (two
more L-2 oveloads)

97%

98%

104%

105%

106%

107%

L-1 Geyser # 3-Cloverdale
115kV (Cloverdale- MPE Tap)
& L-1 Cortina-Mendocino #1
115 kV (Mendocino Sub 1-
Lucern) (58 more L-1-1
overloads)

103%

104%

108%

110%

11%

113%

Implement 2010 summer
operating plan to open CB
42 at Garberville

NCNB-

ST-
004

Bridgeville - Garberville
60 kV Line #1 Between
FRUTLDJT-FTSWRDJ

NORMAL CONDITIONS

<90%

<90%

<90%

<90%

95%

98%

L-1 Geyser # 3-Cloverdale
115kV (Cloverdale- MPE Tap)

<90%

<90%

<90%

<90%

97%

101%

re-rate the line

Eagle Rock-Cortina & Cortina-
Mendocino 115kV Lines (three
more L-2 overloads)

97%

100%

107%

107%

108%

109%

L-1 Geyser # 3-Cloverdale
115kV (Cloverdale- MPE Tap)
& L-1 Cortina-Mendocino #1
115 kV (Mendocino Sub 1-
Lucern) (63 more L-1-1
overloads)

106%

107%

1%

113%

113%

114%

Implement 2010 summer
operating plan to open CB
42 at Garberville
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Overloaded Facility

Worst Contingency

Category

Category

Loading (%)

ISO Proposed Mitigation

Description

2011

2012

NORMAL CONDITIONS A <90% | <90% | <90% | <90% | 96% | 97% re-rate the line
Eagle Rock-Cortina & Cortina-
Mendocino 115kV Lines ( two C L-2 96% 98% 106% | 106% | 107% | 107%
more L-1-1 overloads)
i ) ) L-1 Geyser # 3-Cloverdale
NCNB- | Bridgeville - Garberville | 415y (Cloverdale- MPE Tap)
g7. | 80kVLine #1 Between | g 1 Cortina-Mendocino #1 C L-1-1 104% | 105% | 110% | 111% | 112% | 113% | Implement 2010 summer
005 GRBRVLLE - 115 kV (Mendocino Sub 1- operating plan to open CB
FTSWRDJT Lucern) 42 at Garberville
L-1 Geyser # 3-Cloverdale
115kV (Cloverdale- MPE Tap)
& L-1 Eagle Rock-Cortina #1 C L-1-1 106% | 107% | 107% | 107% | 111% | 111%
115 kV (40 more L-1-1
overloads)
NCNB- | Mendocino - Redbud L-1 Western Geo-Cloverdale Middletown 115 kV project in
S-T- 115 kV #1 Between 115 kV #1 & L-1 Mendocino- C L-1-1 101% | 102% | 103% | 103% | 103% | 95% 2016, line re-rate in short -
006 REDBUD - REDBUDJ1 | Cortina 115 kV #1 term. Or trip Redbud load
L-1Geyser #3-Cloverdale 115
NCNB- | Eagle Rock - Redbud . . .
ST- | 115KV #1 Between i1(\1/5#I1V&#|T20,\?1(2?1?)?:3”?:1(;3“'”&1 c L1-1 1M4% | 115% | 116% | 116% | 116% | 108% | 1P Reobudioadforand
007 REDBUD - REDBUDJ2 gency
overload)
_ | Eagle Rock - Redbud L-1Geyser #3-Cloverdale 115 . —
ST | 118KViHtBetveen | KV #1 & L1 Mendoino-Corina | L4-1 03 | 106% | 106% | 106% | 106% | 56% | 2016, Ine rorateinshort-
REDBUDJ2 - CACHE 115 kV #1 (One more L-1-1 .
008 term. Or trip Redbud load
J2 overload)
NCNB- Eagle Rock - Redbud L-1Geyser #3-Cloverdale 115
T 115 kV #1 Between kV #1 & L-1 Mendocino-Cortina . 0 0 0 0 0 0 Trip Redbud load for 2nd
oL | HGHLNDJI - 115KV #1 (Onemore L1 | © LA M4% | 116% | 116% | 116% | 115% | 108% | ontingency
LWRLAKEJ overload)
Geyser #3 - Eagle Rock 115 kV L-1 78% 78% 78% 78% 101% | 102% tip PT06 generation
NCNB- ?fgi(\a/ri ﬁ] : gzoverdale EAGLE ROCK 115 kV bus C BUS 78% | 78% | 78% | 78% | 102% | 102%
o1 | Between CLOVRDLE - | Mendocino-Redoud & Cortna- | L2 <90% | <90% | 99% | 100% | 100% | 93% | trip Geyser generation
MPE TAP Eagle Rock-Redbud & Cortina- c L2 4% | 116% | 117% | 117% | 118% | 1129 trip Geyser generation and
Mendocino 115KV Lines ° ) ) ° ° ’ load at Ukiah
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Overloaded Facility

Worst Contingency

Category

Category

Loading (%)

ISO Proposed Mitigation

Geyser #3 - Eagle Rock 115 kV

Description

2011

2012

2020

-1- 0, 0, 0, 0 0, 0,
& Geyser 12-Fulton 230 kV C L-1-1 <90% | <90% | <90% | <90% | 100% | 103%
Geyser # 9 - Lakeville 230 kV trip P706 generation
(Lakeville - SMUD GEO) & C L-1-1 <90% | <90% | <90% | <90% | 101% | 103%
Geyser #3 - Eagle Rock 115 kV
NCNB- Fulton - Santa Rosa L-1 Fulton-Santa Rosa 115 kV
115 kV Line #1 #2 & L-1 Corona-Lakeville 115 0 0 0 0 0 0 .
(S)J Between FULTON - KV #1 (one more L-1-1 C L-1-1 107% | 108% | 109% | 110% | 112% | 120% trip load at Monroe 2 115 kV
MONROE1 overload)
NCNB- Fulton - Santa Rosa L-1 Fulton-Santa Rosa 115 kV
T 115 kV Line #2 #1 & L-1 Corona-Lakeville 115 . 0 0 0 0 0 0 .
312 Between FULTON - KV #1 (one more L-1-1 C L-1-1 107% | 108% | 109% | 110% | 112% | 120% trip load at Monroe 1 115 kV
MONROE2 overload)
oG | S s ere
- |- 0, 0, 0, 0 0 0,
(8)1'£ between BELLVUE - 116% | 118% | 122% | 123% | 120% | 126%
PENNGRVE
o, | S oo
- |- 0, 0, 0, 0, 0, 0,
(8)11 between PENNGRVE- 119% | 122% | 125% | 127% | 124% | 129%
CORONA Add third Fulton 230/115 kV
NCNB- . bank or SPS to trip load. In
Corona - Lakeville 115 | T-1 Fulton 230/115 kV #4 & T-1 0 0 0 0 0 0 C
S-T- KV Line #1 Fulton 230/115 kV #9 C T-141 1M12% | 114% | 117% | 119% | 116% | 122% mtgnm, |mp|emeqt PG&E
015 action plan after first
. ti
EIC_)I_NB Sonoma - Pueblo 115 contingency
016 kV Line #1 110% | 112% | 115% | 116% | 114% | 118%
Santa Rosa - Corona
NCNB-
sT. | LDk Bemesr 4% | 96% |97% |98% |99% |100%
017 Te evue-Stony Poin
ap
NCNB- | Fulton - Pueblo 115kV | L-1 Lakeville-Sonoma 115 kV trip load at Pueblo 115 kV
S-T- Line #1 Between #1 & L-1 Lakeville-Sonoma 115 | C L-2 98% 99% 101% | 102% | 103% | 110% (existing Sonoma-Pueblo
018 PUEBLO - PUEBLOJT | kV #2 SPS)
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Overloaded Facility

Worst Contingency

Category

Category

Loading (%)

ISO Proposed Mitigation

Mendocino - Clear Lake

Description

2011

2012

NCNB- | 60 kv Line #1 Between
S-T- MENDOCNO - UPPR C L-1/T-1 151% | 154% | 145% | 153% | 160% | 67% Middletown 115 kV Project.
019 LKE i In interim, open CB22 at
. T-1 Eagle Rock 115/60 kV & L- Clear Lake and close NO CB
NCNB- | Mendocino - Clear Lake . .
ST. | 60KV Line #1 Between | | C'o0 Lake-opland JtBOKV LAMA | 142% | 145% | 137% | 144% | 151% | 58% | o hodelown, P loadat
020 Upper Lake-Hartle . .
NGNB: | Mendoono -Gar ake secondcotirgency
S-T- 60 kV Between Hartley- C L-1/T-1 103% | 105% | 99% 104% | 109% | 22% '
021 Clear Lake
Mendocino -Philo -
NCNB-
T Hopland 60 kV . 0 o o 0 0 o
SZE Between Mendocino- C L-1-1 115% | 119% | 112% | 108% | 106% | 92%
Ukiah Jct
NCNB- Mendocino -Philo - L-1 Mendocno-Ukiah 115 kV Existing SPS opens Hopland
T Hopland 60 kV (Mendocino - CALPELLA ) & L- . 0 0 0 0 0 0 115/60 kV bank and trips
SZE Between Ukiah Jct- 1 Geyser # 3-Cloverdale 115kV ¢ L1 15% | 19% | 112% | 108% | 106% | 91% Ukiah and Cloverdale load
Philo Jct (Cloverdale - MPE Tap) 115kV
NCNB- Mendocino -Philo -
Hopland 60 kV 0 o o 0 0 o
S-T- B . C L-1-1 102% | 104% | 103% | 96% 92% | 70%
024 etween Philo Jct-
Hopland Jct
L-1 Geyser # 3-Cloverdale Reconductor Clear Lake-
NCNB- g';fkr é@ﬁf:fﬁ 115KV (Cloverdale- MPE Tap) Eagle Rock 60 KV line as
S-T- & L-1 Eagle Rock-Red Bud #1 | C L-1-1 125% | 127% | 129% | 129% | 127% | 141% part of Middletown 115 kV
Between CLER LKE - . . o
025 KONOCTI6 115 kV (five more L-1-1 Project. In interim, open
overloads) CB22 at Clear Lake and
NCNB- Clear Lake - Eagle Geyser # 3-Cloverdale 115kV close NO CB at Middletown,
T Rock 60 kV Line #1 (Cloverdale- MPE Tap) & Eagle . 0 0 0 0 0 0 trip load at Clear Lake 60 kV
SZE Between KONOCTI6 - | Rock Cortina 115 kV (nine C L-1-1 125% | 126% | 126% | 126% | 128% | <90% | \ith second contingency i
EGLE RCK more L-1-1 overloads) overload persists.
NCNB- '32:‘;‘1’ 'B’glt;ei?] 'T\é -1 Ignacio-Alto-Sausilito 60k Reconductor the line or
S-T- JCT - SAN RFLJ - #2 & L-1 Ignacio-Alto-Sausalito | C L-2 116% | 117% | 118% | 119% | 120% | 132% install SPS to trip load at
027 B0kV #1 Alto 60 kV

GREENBRE 60 kV
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Overloaded Facility

Worst Contingency

Category

Category

Loading (%)

ISO Proposed Mitigation

Ignacio - Alto- Sausalito

L-1 Ignacio-Alto 60 kV ( Ignacio

Description

2011

2012

NCNB- : . Replace limiting switch, in
T 60 kV # 1Between A - Ignacio Jct) & L-1 Ignacio - . 0 o o 0 0 0 L
(S)z-il; IGNACO A - Alto - Sausalito # 2 60 kV C L-1-1 133% | 134% | 135% | 136% | 137% | 153% |kn\>enm, trip load at Alto 60
HMLTNBFD (IGNACO A - HMLTN F)
NCNB- | Ignacio - Alto -Sausalito L-1 Ignacio-Alto 60 kV ( Ignacio Replace limiting switch, in
A - Ignacio Jct) & L-1 Ignacio -
S-T- 60 kV # 2 Between ) C L-1-1 108% | 108% | 110% | 110% | 111% | 122% interim, trip load at Alto 60
029 | IGNACOA-HMLTNF ﬁg‘;\l;\%%ﬁa“m&%o%g kv
NCNB- Aali Eagle Rock-Fulton-Silverado Keep Middletown- Calistoga
ST- wdﬂ:fm Calistoga B0 | cincon) 115KV & Geysers #9- | C L-2 NA | NA |NA |NA | NA |103% | 60KV normally open with
030 Lakeville 230kV Lines Middletown Project
Middletown 115 kV project.
In interim, open CB22 at
L-1 Geyser # 3-Cloverdale '
NCNB- Clear Lake and close NO CB
sT. | Eadle Rock T15/60 KV 115kV (Cloverdale - MPE Tap) | L4-1 103% | 103% | 104% | 104% | 104% | 76% | atMiddletown, trip load at
Bank #1 & L-1 Eagle Rock-Cortina 115 )
031 KV (Eagle Rock- Red Bud) Clear Lake 60 kV with
9 second contingency if
overload persists.
gl(_i_NB ;?kggtl\lseii e C L-1-1 M% | 115% | 117% | 119% | 121% | 131%
032 Lakevl_JCT - PETLMA ° ° ° ° ° °
A
vt s Ao
_T- - 0, 0, 0, 0, 0, 0, et
332 PetalumalCT - 60 KV #1 C L-1-1 107% | 110% | 112% | 113% | 116% | 126% 60 kV (Existing SPS)
PETLMA A
NCNB- | Lakeville #2 60kV Line
S-T- #1 t between C L-1-1 105% | 108% | 110% | 111% | 130% | 123%
034 Lakevl_JCT - Lakeville

Diverged outage

Fulton 115/60 kV banks # 1 and
2

trip load at Fitch mtn ,
Heldersberg, Laguna,
Mirabel, Cotati, Sonoma
Lndfill, Geyserville 60 kV
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Table A-2.2: Summary of low voltages for summer peak conditions — PG&E Area — North Coast and North Bay
Category

Min. Post Contingency Voltage (PU)

Substation Worst Contingency Calegoy pescription 2011 2012 2013 | 2014 | 2015 IS0 Proposed Mitigation
NCNB L-1 Ignacio-Alto 60kV #1 & L-1 i Install reactive support or SPS to
S-V- ALTO 60 kV Ignacio-Alto-Sausilito 60 kV #.2 C L-2 089 1089 089 | 0.89 089 086 trip load. In interim, open CB 32
001 L-1 Ignacio-Alto 60kV #1 & L-1 at Alto to trip load at Greenbrae
Ignacio-Alto-Sausilito 60 kv #1_ | © L1 089 089 1089 1089 108 086
NCNB- Add third Fulton 230/115 kV bank
(8)0\2/ ANNAPCLIS BOKV| 1.1 Futton 230115 kv 4 &1 | © T 089 1090 088 1088 1088 1085 opSiotipload. Ininterim,
NCNE- Fulton 230/115 kV #9 implement PG&E action plan after
S\V- | CALISTOGA 60KV c T-1-1 090 | 090 |090 |089 |08 |[o0g4 |rstcontingency
003
Reconductor Clear Lake-Eagle
Rock 60 kV line as a part of
Middle town 115 kV Project. In
NCNB- Clear Lake- Hopland 60 KV and C
Sv- | e FARLAKED T Eagie Rock 115160 KV bank c LAT1 |08 085|084 |080 |077 |0g5 | IMenm openCER2 tElear Lake
004 (one more L-1-1 outage) and close at Midaletown,
trip load at Clear Lake 60 kV with
second contingency if low voltage
persists.
NCNB- L-1 Geyser # 3-Cloverdale 115kV .
sv- | SOERPAE | (Cloverdale- MPE Tap) #1811 | C L-1-1 083 | 082 |08 |081 |08 |087 tg‘x’;ﬂesria;‘; load 115 kV
005 Mendocino-Ukiah 115 kV #1 9
NCNB- Add third Fulton 230/115 kV bank
T-1 Fulton 230/115 kV #4 & T-1 or SPS to trip load. In interim,
(S)o\é COTATI 60 kV Fulton 230/115 kV #9 C 11 092 1092 1091 091 091 089 implement PG&E action plan after
first contingency
Reconductor Clear Lake-Eagle
Rock 60 kV line as a part of
NCNB- Middle town 115 kV Project. In
EAGLE ROCK 60 | Clear Lake- Hopland 60 KV and interim, open CB22 at Clear Lake
(S)O\; KV Eagle Rock 115/60 KV bank C L-1-1 083 082 | 081 077 1 0.74 1097 | 514 close NO CB at Middletown,
trip load at Clear Lake 60 kV with
second contingency if low voltage
persists.
NCNB- EITCH MOUTAIN T-1 Fulton 230/115 kV #4 & T-1 Add third Fulton 230/115 kV bank
S-V- Fulton 230/115 kV #9 C T-1-1 091 |0.90 090 | 0.89 0.90 0.88 or SPS to trip load. In interim,
60 kV . .
008 implement PG&E action plan after
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Category Min. Post Contingency Voltage (PU)

Substation Worst Contingency Category Descripfion 2011 2012 2013 2014 2015 ISO Proposed Mitigation
NCNB- first contingency
sv- | FORTROSSE0 c T-1-1 090 |09 |089 |089 |089 |086
kV
009
NCNB
S-V- FULTON 115 kV C T-1-1 090 |0.90 090 |0.89 0.90 0.88
010
NCNB
sv. | CEYSER1260 c T 090 |09 |09 [089 |09 |087
kV
011
NCNB
sv. | CEYSERSVILLE c T 090 [090 |o089 [089 |o089 |087
012 60 kV
L-1 Ignacio-Alto 60kV #1 & L-1 i Install reactive support ir SPS to
g‘(\:/NB CREENBRAE80' | gnacio-Ato-Sausilto 60 kV No.2 ¢ L2 088 1088 108 108 108 108 |00 Ininterim, open CB 32
L-1 Ignacio-Alto 60kV #1 & L-1 at Alto to trip load at Greenbrae
013 Ignacio-Alto-Sausalito 60k #1 C L-1-1 0.88 | 0.88 0.88 | 0.88 0.88 0.85
NCNB- Add third Fulton 230/115 kV bank
T-1 Fulton 230/115 kV #4 & T-1 or SPS to trip load. In interim,
(8)1\1 GUALALABO KV 1 1t 230115 kv #9 C 11 087 | 087 087 |08 1086 |08 |y ment PGAE action plan after
first contingency
Middletown 115 kV Project. In
NCNB- interim, open CB22 at Clear Lake
S-V- Clear Lake- Hopland 60 KV and and close NO CB at Middletown,
015 | HARTLEYBOKY 1 Eoile Rock 115/60 KV bank C L4141 088 1 087 108 (083 1080 1096 |10 at Clear Lake 60 kV with
second contingency if low voltage
persists.
NCNB- Add third Fulton 230/115 kV bank
HEALDSBURG 60 | T-1 Fulton 230/115 kV #4 & T-1 or SPS to trip load. In interim,
g% KV Fulton 2301115 KV #9 C 11 090 1090 1090 080 |08 |08 |y ment PGSE action plan after
first contingency
Reconductor Clear Lake-Eagle
Rock 60 kV line as a part of
NCNB- Middle town 115 kV Project. In
SV- | KONOCTI6 60 kv gfjg L;(ffk :'fgggigobzxka”d c L1m4 | 083 082 |081 |077 |074 |097 | interim, open CB22 at Clear Lake
017 g and close NO CB at Middletown,
trip load at Clear Lake 60 kV with
second contingency if low voltage
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Category

Min. Post Contingency Voltage (PU)

Substation Worst Contingency Category Descripfion 2011 2012 2013 2014 2015 ISO Proposed Mitigation

persists.

NCNE- T-1 Fulton 2301115 KV #4 & T-1 o SPS 10 1ip oad I et

-1 Fulton - or o trip load. In interim,

§1\é LAGUNABOKV 1 £ ton 230115 kv #9 C 11 093 1093 1093 1092 1082 1090 0 i0ment PGAE action plan after
first contingency

NCNB- Reconductor Clear Lake-Eagle

S-V- k\O/WER LAKE 60 c L1m4 | 083 082 |081 |077 |074 |098 | Rock60KVline as a partof

019 Middle town 115 kV Project. In

Clear Lake- Hopland 60 KV and interim, open CB22 at Clear Lake

NCNB- VIDDLE TOWN 60 Eagle Rock 115/60 KV bank andldojetNC? CBLatkMiggIE\t;)wr:r,]
trip load at Clear Lake wi

(S)Z\(; KV c L-1-1 083 | 0.82 081 | 0.77 0.75 1038 1 second contingency if low voltage
persists.

NCNB-

S-V- MONROE1 115 kV C T-1-1 0.90 | 0.90 0.90 | 0.89 0.90 0.88

021

NCNB-

S-V- MONROE2 115 kV C T-1-1 090 |0.90 090 |0.89 0.90 0.88

022

NCNB- | MONTE CILLO | T-1 Fulton 230/115 kv #4 & T-1

S-V- 115 KV Ful C T-1-1 091 | 091 0.90 |0.90 0.90 0.89 Add third Fulton 230/115 kV bank

023 ulton 2307115 kv #9 or SPS to trip load. In interi

pload. In interim,

NCNB- implement PG&E action plan after

S-V- MONTE RIO 60 kV C T-1-1 092 |092 091 | 0.91 0.90 0.89 first contingency

024

NCNB-

S-V- RINCON 115 kV C T-1-1 092 |092 091 | 0.91 0.91 0.90

025

NCNB-

sy | SALMON CREEK c T-1-1 09 |09 |09 |089 |08s |07

60 kV

026

NCNB-

sv- | SANTAROSATIS c T-1-1 09 [090 |09 |09 [090 |o089

o7 | ¥
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Category Min. Post Contingency Voltage (PU)

Substation Worst Contingency Category ISO Proposed Mitigation

Descripton 2011 2012 2013 2014 | 2015

L-1 Ignacio-Alto 60kV #1 & L-1 ) Install reactive support or SPS to
g‘c\:/NB SAUSALTO 60KV | Ignacio-Alto-Sausalito 60V #2 | © L-2 088 | 088 |08 |08 |08 |08 | 1024 Ininterim, open CB 32
L-1 Ignacio-Alto 60kV #1 & L-1 at Alto to trip load at Greenbrae
08 Ignacio-Alto-Sausalito 60kv #1 | © L~ 08 088 |08 088 1088 08
NCNB-
Sz\é SILVERDO 115 kV o T-141 091 | 091 0.90 | 0.90 0.90 0.89 Add third Fulton 2301115 kV bank
NCNB- T-1 Fulton 230/115 kV #4 & T-1 or SPS to trip load. In interim,
SV- SONOMA Fulton 230/115 kV #9 T-1-1 092 |09 091 | 091 0.91 0.89 mplemept PG&E action plan after
030 LANDFILL 60 kV c first contingency
NCNB-
sv- | STONYPOINT T 091 [091 |09t [091 |09t |00
115 kV
031 C
Reconductor Clear Lake-Eagle
Rock 60 kV line as a part of
NCNB- Middle town 115 kV Project. In
UPPER LAKE 60 Clear Lake- Hopland 60 KV and interim, open CB22 at Clear Lake
(8)3\2’ KV Eagle Rock 115/60 KV bank C A1 1092 1091 1091 1088 1085 1098 | .00 NO CB at Middletown,
trip load at Clear Lake 60 kV with
second contingency if low voltage
persists.

Table A-2.3: Summary voltage deviations for summer peak conditions — PG&E Area - North Coast and North Bay
Category Post Contingency Voltage Deviation (%)

Substation Worst Contingency Category Description 2011 2012 | 2013 | 2014 | 2015 | 2020 ISO Proposed Mitigation
L-1 Ignacio-Alto 60kV #1 & L- Install reactive support or
NCNB-S-VD- 1 Ignacio-Alto-Sausilito 60kV C L-2 10.9% | 11.0% | 11.2% | 11.3% | 11.3% | 13.5% | SPStotripload. In
001 ALTO 60 KV #2 interim, open CB 32 at
L-1 Ignacio-Alto 60kV #1 & L- Alto to trip load at
1 Ignacio-Alto-Sausilito 60kV C L-1-1 10.9% 11.0% | 11.2% | 11.3% | 11.3% 13.5% | Greenbrae
#1
NCNB-S-VD- | ANNAPOLS 60 Add third Fulton 230/115
002 kv T-1 Fulton 2301115 kv #4 &T- | © 11 10.8% | 108% | 11.0% | 11.9% | 11.2% | 138% |\ bank or SPS to trip
1 Fulton 230/115 kV #9 load. In interim,
B‘&NB'S'VD' E\ELLVUE 15 C T-1-1 11.0% | 11.1% | 11.6% | 11.8% | 11.6% | 12.4% | implement PG&E action
plan after first
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Category Post Contingency Voltage Deviation (%)

Substation Worst Contingency Category Description 2011 2012 | 2013 | 2014 | 2015 | 2020 ISO Proposed Mitigation
contingency

Eagle Rock - Cortina 115 kV i 0 0 0 0 0 0

(Eagle Rock to Homestake) B L 0.1% 02% | 0.2% | 02% | 0.2% 5.5% open Calistoga-Middle

Eagle Rock - Cortina 115 kV town 60 kV line to feed

(Eagle Rock to Homestake) Calistoga from Fulton

NCNB-S-VD- | CALISTOGA 60 | and Fulton-Calistoga 60 kV C L-1-1 <10 <10} <10 <10 ) <10 | 194%

004 kV (One more L-1/T-1 outage)

Add third Fulton 230/115
kV bank or SPS to trip

T-1 Fulton 230/115 kV #4 & T- 4. o o o o o 0 load. In interim,

1 Fulton 2301115 KV #9 C T 104% | 104% | 10.5% | 114% | 10.7% | 47% | 4 olement PGSE action
plan after first
contingency

Clear Lake- Hopland 60 KV Middle town 115 kV

E\L/EAR LAKE 60 | 21 Eagle Rock 115/60 KV c LAMTA | 158% | 16.7% | 18.0% | 215% | 24.2% | 6.0% | Project. In interim, open
bank CB22 at Clear Lake and

NCNB-S-VD- close NO CB at

005 Clear Lake- Hopland 60 KV Middletown, trip load at

and Clear Lake-Eagle Rock C L-1-1 <10 <10 <10 81% | 82% 12.3% | Clear Lake 60 kV with

60 KV second contingency if
low voltage persists.
Add third Fulton 230/115
kV bank or SPS to trip

NCNB-S-VD- T-1 Fulton 230/115 kV #4 & T- . 0 0 0 0 0 0 load. Ininterim,

006 COTATIBOKY | 4 £ jiton 2301115 KV #9 C T 100% | 10.0% | 10.1% | 109% | 10.8% | 125% | i e ment PGSE action
plan after first
contingency

Garberville-Laytonville 60 KV

and Eagle Rock 115/60 KV C L-1-1 <10 <10 <10 <10 | 10.2% <10 open Eagle Rock-

bank Konocti 60 kV line for

BIOC;NB'S'VD' EOA E\I‘/E ROCK™ I "Mendocino-Philo Jct 60 KV Eagle Rock bank outage

and Eagle Rock 115/60 KV C L-1-1 <10 <10 <10 | 10.2% | 10.8% <10

bank

Clear Lake- Hopland 60 KV Middle town 115 kV

and Eagle Rock 115/60 KV C L-1-1 212% | 222% | 22.9% | 26.0% | 28.8% 7.6% Project. In interim, open

bank CB22 at Clear Lake and
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Substation

Worst Contingency

Category

Category

Post Contingency Voltage Deviation (%)

ISO Proposed Mitigation

Description

2011

2012

2013

2014

2015

2020

close NO CB at
Middletown, trip load at
Clear Lake 60 kV with
second contingency if
low voltage persists.

NCNB-S-VD- | FITCH

008 MOUTAIN 60 KV C T-1-1 10.3% 10.4% | 10.4% | 11.3% | 10.6% 13.0% Cg%thif Flgtl:())g 53?(1 15
S\D- ank or o trip

S oS VD- | FORTROSS®0 1 1 Fon 230115 kv 48T | © TA4 | 106% | 108% | 10.7% | 116% | 110% | 134% | joaq. ininerim
N, 1 Fulton 230/115 kV #9 implement PG&E action

B S VD | FULTONT15.00 c T4 | 144% | 146% | 14.8% | 15.1% | 15.0% | 15.9% | plan after first
UL contingency

NG SV EyLTON 60 kY c T-1-1 03% | 9.3% | 95% | 10.1% | 9.5% | 114%

P e S VD | SYSER 1260 c TA4 | 104% | 10.4% | 105% | 11.3% | 10.7% | 13.1%

NNBSVD- | B TSR VILLE c TA4 | 105% | 10.5% | 10.6% | 115% | 10.8% | 13.2%

L-1 Ignacio-Alto 60kV #1 & L-
i0- - ili . 0, 0, 0, 0, 0, 0, .
NCNB-S-VD- | GREENBRE 60 ;Zlgnamo Alto-Sausilito 60kV C L-2 M7% | 11.8% | 120% | 12.1% | 121% | 14.4% Q;tsaltl regct;vedsupport or
014 KV . o trip load, open
L-1 Ignacio-Alto 60kV #1 & L- CB 32 at Alto to trip load
1 Ignacio-Alto-Sausilito 60kV C L-2 M7% | 11.8% | 12.0% | 121% | 121% | 14.4% | at Greenbrae
#1
Add third Fulton 230/115
kV bank or SPS to trip

NCNB-S-VD- T-1 Fulton 230/115 kV #4 & T- . 0 0 0 0 0 0 load. Ininterim,

015 GUALALA 60 kV 1 Eulton 230/115 kV #9 C T-1-1 12% | 11.2% | 11.3% | 12.3% | 11.6% | 14.3% implement PGAE action
plan after first
contingency
Middle town 115 kV
Project. In interim, open

NCNB-S-VD- Clear Lake- Hopland 60 KV CB22 at Clear Lake and

016 HARTLEY 60 kV | and Eagle Rock 115/60 KV C L-1/T-1 138% | 14.7% | 15.1% | 18.5% | 21.1% 5.1% close NO CB at

bank Middletown, trip load at
Clear Lake 60 kV with

second contingency if
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Category Post Contingency Voltage Deviation (%)

Substation Worst Contingency Category ISO Proposed Mitigation

Description 2011 2012 | 2013 | 2014 | 2015 | 2020
low voltage persists.

Add third Fulton 230/115

kV bank or SPS to trip

NCNB-S-VD- | HELDSBURG | T-1 Fulton 230/115 KV #4 & T- » . . . . . o, | load. Ininterim,

017 60.00 kV 1 Fulton 230/115 KV #9 C 111 104% | 104% | 104% | 11.3% | 10.7% | 130% |} iement PGSE action
plan after first
contingency

EAGLE RK 115/60 kV bank B T-1 58% | 59% | 6.0% | 55% | 55% | 3.8% open Eagle Rock-
Clear Lake- Hopland 60 KV Konocti 60 kV line for
NCNB-S-VD- | KONOCTI6 60 | and Eagle Rock 115/60 KV C L-1/T-1 193% | 20.3% | 20.9% | 24.3% | 27.2% | 6.5% | Eagle Rock bank outage

018 kV bank

Eagle Rock - Cortina 115 kV
(Eagle Rock to Homestake)

open Calistoga-Middle
C L-1/T-1 <10 <10 <10 <10 <10 12.0% | town 60 kV line to feed

Egngagle Rock 115/60 kv Calistoga from Fulton
Add third Fulton 230/115
kV bank or SPS to trip
NCNB-S-VD- T-1 Fulton 230/115 kV #4 & T- ” 0 0 0 0 0 0 load. Ininterim,
019 LAGUNABOKY | 4 £ jiton 2301115 kv #9 C 11 9% | 9.9% | 99% | 108% | 10.1% |\ 123% | i ment PGAE action
plan after first
contingency

Middle town 115 kV
Project. In interim, open

Clear Lake- Hopland 60 KV gggg ﬁgcéeéﬂ; tLake and

and Eagle Rock 115/60 KV C L-1/T-1 17.8% | 18.8% | 19.5% | 22.9% | 258% | 5% | pprsci

NCNB-S-VD- | LOWERLAKE | bank iddletown, trip load
Clear Lake 60 kV with

020 60 KV second contingency if

low voltage persists.

Eagle Rock - Cortina 115 kV
(Eagle Rock to Homestake)
and Eagle Rock 115/60 kV
bank

NCNB-S-VD- | MIDDLE TOWN | Eagle Rock - Cortina 115 kV 0 open Middletown x-

021 115 kV (Eagle Rock to Homestake) B L N/A N/A N/A N/A N/A 12.5% former for any outage of

open Calistoga-Middle
C L-1/T-1 <10 <10 <10 <10 <10 13.1% | town 60 kV line to feed
Calistoga from Fulton
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Substation

Worst Contingency

Category

Category

Post Contingency Voltage Deviation (%)

ISO Proposed Mitigation

Eagle Rock-Cortina & Cortina-

Description

2011

2012

2013

2014

2015

Middletown-Homestake

- 0,
Mendocino 115kV Lines C L2 NA- | NIA NA NA ) NIA ) 124% sy
Eagle Rock-Redbud & Eagle i 0
o Ry [ c L2 NA | NA | NA | NA | N | 118%
Eagle Rock 115 kV bus C BUS n/a n/a n/a n/a n/a 13.4%
Middle town 115 kV
Project. In interim, open
Clear Lake- Hopland 60 KV o2 o Clear Lake and
=1- 0, 0, 0, 0, 0, 0,
ﬁgngagle Rock 115/60 KV c L-1-1 154% | 164% | 17.0% | 205% | 285% | 12% | gl RS
NCNB-S-VD- | MIDDLE TOWN Clear Lake 60 kV with
022 60 KV second contingency if
low voltage persists.
Eagle Rock - Cortina 115 kV
(Eagle Rock to Homestake) AT, 0 open Calistoga-Middle
et Eacls Rook 116156 &V c LA/T-1 <0 | <0 | <0 | <0 | <l | tagy | open Camsogadlidde
bank Calistoga from Fulton
Eagle Rock - Cortina 115 kV i 0 0 0 0 0 0
o Rook 1o Homestare) L1 01% | 02% | 01% | 02% | 04% | 7.5%
NNE-SVD- | MIRABEL 60 kv c T4 | 96% | 96% | 98% | 105% | 9.9% | 11.9% | Addthird Fulton 230/115
NCNB-S-VD- | yoLNo 6ok c Tt | om | 97 | 98% | 106% | 9% | 121% | iag i oeim
024 . . . . . . oad. In mter(l;n;:
P, implement PG&E action
QZ%NB VD a"VONROH 15 c T-A-1 132% | 13.5% | 14.0% | 14.2% | 141% | 14.9% | plan after first
tingency
NCNB-S-VD- | MONROE2 115 | T-1 Fulton 230/115 kV #4 & T- . . . . . . o | "
o W T-1 Fulton 2301115 K4 c T-A-1 13.2% | 135% | 14.0% | 142% | 14.1% | 15.0%
E'Z%NB'S'VD' 6'\"00}2'\; CILOPH c T-A-1 11.9% | 12.1% | 12.3% | 125% | 125% | 13.3%
g‘ZCBNB'S'VD' ':"%“I'J/E CILLO c T-A-1 120% | 12.0% | 12.3% | 126% | 125% | 13.3%
g‘ggNB'S'VD' WONTERIO60 c T4 102% | 10.2% | 10.3% | 11.1% | 105% | 12.8%
DNBSVD- | PEINCROVE c T4 90% | 9.0% | 94% | 95% | 9.3% | 100%
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Category

Post Contingency Voltage Deviation (%)

Substation Worst Contingency Description 2011 2012 | 2013 | 2014 | 2015 | 2020 ISO Proposed Mitigation

g‘;NB'S'VD' RINCON 115 kV T-A-1 121% | 127% | 13.2% | 13.4% | 13.4% | 14.1%

g‘;;NB'S'VD' ggLE'\égN% o T 105% | 10.5% | 10.6% | 115% | 10.9% | 13.3%

y?%NB'S'VD' 1Sf5NkT\/> ROSA T-A-1 131% | 13.3% | 13.6% | 13.8% | 136% | 145%

L-1 Ignacio-Alto 60kV #1 & L- Install reactive support or
. _ M _ 0, 0, 0, 0, 0, 0,
NCNB-S-VD- | SAUSALITO ;zlgnamo Alto-Sausilito 60kV L-2 10.9% | 11.0% | 11.2% | 11.3% | 11.3% | 13.6% SPS to trip load. In
034 60KV L-1 Ignacio-Alto 60KV #1 & L- i ’tr‘i)pfg‘agzt” at
1 Ignacio-Alto-Sausilito 60KV L2 10.9% | 11.0% | 12% | 113% | 113% | 136% | oot
#1
Add third Fulton 2307115
kV bank or SPS to trip

NCNB-S-VD- | SILVERADO | T-1 Fulton 2301115 KV #4 & T- » , \ . . . . | load. Ininterim,

035 115 kv 1 Fulton 2301115 KV #9 11 120% | 12.1% | 12.3% | 126% | 12.5% | 133% | 4 0iement PGSE action
plan after first
contingency

Lakeville-Sonoma 115 kV #1 .
g'??BNB'S'VD' E\?NOMA M5 1 g Lakevile-Sonoma 115 kv L2 92% | 95% | 10.0% | 103% | 104% | 109% g;?;tﬂ’rfs Satp';“eb'° by
#2

NCNB-S-VD- | SONOMA n . . . . . | Add third Fulton 2301115

037 LANDFIL 60KV 11 100% | 10.0% | 10.0% | 109% | 10.8% | 125% |\ pony or SPS to trip

NCNB-S-VD- | ST.HELENA 600 | T-1 Fulton 230/115 KV #4 & T- load. In interim,

038 KV 1 Fulton 2301115 kV #9 T 99% | 99% | 9.9% | 108% | 102% | 78% | ement PGAE action

NCNB-S-VD- | STONY POINT plan after first

o SR T-A-1 18% | 120% | 123% | 125% | 123% | 1a1% | Foeo

DeB-SVD- | TRINITY JCT 60 T4 905% | 95% | 97% | 10.3% | 97% | 118%

Middle town 115 kV
Project. In interim, open
Clear Lake- Hopland 60 KV CB22 at Clear Lake and
g‘ﬁNB'S'VD' gg’ E\E/R LAKE 1 and Eagle Rock 115/60 KV LATA | 107% | 11.5% | 11.8% | 150% | 17.3% | 4.0% | close NO CB at
bank Middletown, trip load at
Clear Lake 60 kV with

second contingency if
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Substation

Worst Contingency

Category

Category

Post Contingency Voltage Deviation (%)

ISO Proposed Mitigation

Description

2011

2012

2013

2014

2015

2020

low voltage persists.

NCNB-S-VD-

042 WOHLER 60 kV

T-1 Fulton 230/115 kV #4 & T-
1 Fulton 230/115 kV #9

9.5%

9.5%

9.7%

10.3%

9.7%

Add third Fulton 230/115
kV bank or SPS to trip
load. In interim,
implement PG&E action
plan after first
contingency

11.8%

Table A- 2.4: Summary of thermal overloads for winter -peak conditions — PG&E Area North Coast and North Bay

. . Category  Loading (%) e
Overloaded Facility Worst Contingency Category Description | 2011 ‘ 2012 2015 ‘ 2020 ISO Proposed Mitigation
Geyser #3 - Eagle Rock B L1 <90% | <90% | <90% | <90% | <90% | 101% |\ broe ceneration
NCNB. | Gevsers 3 - Cloverdale 115 kv)
1. | 115kVLine #1 c BUS <90% | <90% | <90% | <90% | <90% | 101%
W-T Between CLOVRDLE - | EAGLE ROCK 115 kV bus
001 MPE TAP Eagle Rock-Redbud &
Cortina-Mendocino 115kV C L-2 106% 107% | 108% | 108% | 108% | 108% | trip Geyser generation
Lines
Geyser # 9 - Lakeville 230
kV and Geyser #3 - Eagle C L-1-1 <90% | <90% | <90% | <90% | <90% | 104% | trip P706 generation
Rock 115 kV
NCNB- | 1gnacio- Ao 80KV 1y 4 10nacio-Ato-Sausilto Reconductor the fine or SPS to trip
Line #1 Between IG
W-T- 60kV #2 & L-1 Ignacio- C L-2 133% 135% | 139% | 140% | 144% | 158% | load. In interim, trip load at Alto or
JCT - SAN RFLJ - .
002 GREENBRE 60 kV Alto-Sausalito 60kV #1 Greenbrae 60 kV
Ignacio - San Rafael No.3
NCNB- 115 kV ( Ignacio 115 kv to B L-1 102% | 103% | 105% | 106% | 108% | 116%
WoT- IGNACIO-SAN RAFL Las Gallinas unarade the line in 2011
w03 | 115KV Ilgnacio - San Rafael No.3 Pg
115 kV & Ignacio 230/115 . 0 0 0 0 0 0
KV bank #4 (three more L- C L-1-1 103% | 104% | 106% | 107% | 110% | 118%
1-1 overloads)
NCNB- | Ignacio - Alto 60 kV L-1 Ignacio-Alto-Sausilito Replace the limiting switch. IN
W-T- Line #1 between 60kV #2 & L-1 Ignacio- C L-1-1 91% 92% | 94% | 95% | 97% | 106% | interim, trip load at Alto or
004 IGNACO A-IG JCT Alto-Sausalito 60kV #1 Greenbrae
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Overloaded Facility

Worst Contingency

Category

Category

Loading (%)

ISO Proposed Mitigation

Description

2011

| 2012

2015 | 2020

NCNB- ggonﬁ\‘ji‘ii}]/g'z' g:t“;:gf L-1 Ignacio-Alto 60KV #1 &
W-T- L-1 Ignacio-Alto-Sausalito C L-1-1 148% 150% | 154% | 155% | 159% | 175%
IGNACO A - HMLTN
005 FD 60KV #1
NCNB- ggonﬁs‘ilnﬁ';"zsgt‘;:gf L-1 Ignacio-Alto 60KV #1 &
W-T- L-1 Ignacio-Alto-Sausalito C L-1-1 153% | 155% | 159% | 161% | 165% | 183%
IGNACO A - HMLTNB
006 D 60KV #2
Lakeville #2 60kV Line . .
NCNB- L-1 Fulton-Molino-Cotati .
W | F Do A | 60KV &L Petaluma | C L4 | 101% | 104% | 105% | 106% | 107% | 1153 | P loacatFealuma AorC 0K
007 A C-Lakeville 60 kV #1 y g
Reconductor Clear Lake-Eagle
L-1 Geyser # 3-Cloverdale Rock 60 kV line as part of
115kV (Cloverdale- MPE Middletown 115 kV Project. In
Tap) #1 & L-1 Eagle Rock- . 0 0 0 0 o o, | interim, open CB22 at Clear Lake
\CNg. | ClearLake —Eagle | Cortina (Red Bud) 115 kV ¢ L1 105% | 107% | 109% | 110% | 107% | 119% | . close NO CB at Middletown,
W-T- Rock 60 kV Line #1 #1 (One more L-1-1 trip load at Clear Lake 60 kV with
Between CLER LKE - overload) second contingency if overload
008 1 koNocTIs persists.
L-1 Geyser # 3-Cloverdale
115kV (Cloverdale- MPE Keep Middletown- Calistoga 60 kV
Tap) & Cortina - C L-1-1 <90% | <90% | <90% | <90% | <90% | 107% | normally open with Middletown
Mendocino No.1 115 kV project
(One more L-1-1 overload)
Reconductor Clear Lake-Eagle
L-1 Geyser # 3-Cloverdale Rock 60 kV line as part of
115kV (Cloverdale- MPE Middletown 115 kV Project. In
Clear Lake - Eagle Tap) #1 & L-1 Eagle Rock- . 0 0 0 0 0 o, | interim, open CB22 at Clear Lake
\“,'VCFB Rock60KkVLine #1 | Cortina (Red Bud) 115kV |  C L1 10% | 110% | 112% | 13% | 112% | <80% | .4 ciose NO CB at Middletown,
009 Between KONOCTI6 - | #1 (two more L-1-1 trip load at Clear Lake 60 kV with
EGLE RCK overloads) second contingency if overload
persists.
Eagle Rock Fulton
Silverado 115 kV & Eagle C L-1-1 <90% <90% | <90% | <90% | <90% | 101% | Open Middletown- Calistoga 60 kV
Rock- Cortina 115 kV
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Overloaded Facility

Worst Contingency

Category

Category

Loading (%)

ISO Proposed Mitigation

Description | 2011 | 2012 2015 | 2020
Reconductor Clear Lake-Eagle
Mendocino - Clear Lake Rock 60 kV line as part of
NCNB- 60 KV Line #1 Between T-1 Eagle Rock 115/60 kV Middletown 115 kV Project. In
W-T- MENDOCNO - UPPR & L-1 Clear Lake-Hopland C L-1/T-1 <90% <90% | <90% | 100% | 102% | <90% | interim, open CB22 at Clear Lake
010 LKE Jet 60 kV #1 and close NO CB at Middletown,
trip load at Clear Lake 60 kV with
second contingency
NCNB- | Mendocino - Hopland .
W-T- | 60KV Between Philo | Mendoeino 11960KY c TA4 | <00% | <90% | <90% | <00% | 92% | 108% | rerate the line
011 Jet-Hopland Jct
NCNB- | Hopland 115160 kV | Mendocino 115/60 kv
W-T- B C T-1-1 116% 1M7% | 120% | 122% | 125% | 133% | trip Geo Energy and P706 gen
012 ank #2 banks # 1 and 3
trip load at Fitch mtn , Heldersberg,
diverged Fulton 1115/60dk;/ banks # C T-1-1 Laguna, Mirabel, Cotati, Sonoma
an Lndfill, Geyserville 60 kV

Table A-2.5: Summary of low voltages for winter peak conditions — PG&E Area — North Coast and North Bay

Substation

Worst Contingency

Category

Category

Description

Min. Post Contingency Voltage (PU)

2011

2012

2013

2014

2015

2020

ISO Proposed Mitigation

L-1 Ignacio-Alto-Sausilito 60kV )
NCNB- #2 & L-1 Ignacio-Alto-Sausalito C L-2 086 | 0.86 | 085 | 085 | 084 | 081 lnstt?” lfeag“vle ?L:PPO” or SPS
W-V- ALTO 60KV 60KV #1 o trip load. Inin erm, open
001 Ignacio -Alto 60 kVand Ignacio | 11 | 086 | 086 | 0.85 | 085 | 084 | 081 g?egﬁbﬁ\lto fo b loacel
- Alto - Saulsalito # 2 60 kV ' ' ' ' ' '
Ignacio -Alto 60 kV and Ignacio 1
“Alto - Saulsalito # 1 60 KV C L-1-1 0.87 0.87 0.86 0.86 0.85 0.81
NCNB- Reconductor Clear Lake-
W-V- CLEAR LAKE 60 kV C L-1/T-1 0.85 0.85 0.84 0.84 0.83 0.97 Eagle Rock 60 kV line as a
002 L-1 Clear Lake-Hopland 60 kV gf;ggt'\"'lﬁdl':té‘;ﬁ’q” ;;gnkv
(Clear Lake -Granite) & T-1 CB22 at Clear Lake and close
NCNB- Eagle Rock 115/60 kV Bank #1 NO CB at Middlstown, trip
\é\é?\)/ EAGLE ROCK 60 kV C L-1/T-1 0.83 0.83 0.82 0.82 0.81 0.98 load at Clear Lake 60 kV with
second contingency if low
voltage persists.
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Substation

Worst Contingency

Category

Category

Min. Post Contingency Voltage (PU)

ISO Proposed Mitigation

Description

2011

2012

2013

2014

2015

2020

L-1 Ignacio -Alto 60 kV & L-1

Ignacio - Alto - Sausalito # 2 60 C L-1-1 0.85 0.85 0.84 0.84 0.83 0.80 .
: et g 5
W-V- | GREENBRAE 60KV | L-1 Ignacio -Alto 60 kV & L-1 L nen
004 nacio - Alo- Sausalto #160 | C 41| 086 | 086 | 085 | 085 | 084 | 080 | g0 o2Alobtploadal

KV reenbrae

L-1 Ignacio-Alto-Sausilito 60kV

#2 & L-1 Ignacio-Alto-Sausalito C L-2 087 | 087 | 087 0.87 0.86 0.83

60kV #1
NCNB- Reconductor Clear Lake-
W-V- HARTLEY 60 kV C L-1/T-1 0.87 0.87 0.87 0.87 0.86 0.98 Eagle Rock 60 kV line as a
005 part of Middle town 115 kV
NCNB- L-1 Clear Lake-Hopland 60 kV Project. In interim, open
W-V- KONOCTI6 60.00 kV | (Clear Lake -Granite) & T-1 C L-1/T-1 083 | 083 | 0.82 0.82 0.81 0.98 | CB22 at Clear Lake and close
006 Eagle Rock 115/60 kV Bank #1 NO CB at Middletown, trip
NCNB- load at Clear Lake 60 kV with
wy. | OWERLAKERD0 c T4 | 083 | 0.83 | 082 | 082 | 081 | 1.00 | second contingencyif low
007 voltage persists.
NCNB- | \ipDLETOWN 60.00
W-V- ’ C L-1/T-1 0.83 0.83 0.82 0.82 0.81 1.04
oo | K
NCNB- 1 \ippLETOWN (LE1 e odk - Homasti 1)5 slfv Trip Xfmr Middletown 115/60

agle Rock - Homestake fip Xfmr Middletown

o | 11500V L-1 Fulton -Calistoga 60 kV ¢ LA NA S NR T NA ) NIA T AT 086 g

(Fulton - St. Helena Jct )

L-1 Ignacio-Alto 60 kV & L-1 Install reactive support or SPS
NCNB- Ignacio - Alto - Saulsalito # 2 C L-1-1 0.86 0.86 0.85 0.85 0.84 0.81 o trio load. In tpp.
W-V- | SAUSALITOBOKV | 60KV p loac. T\ IIeri. open

: CB 32 at Alto to trip load at

010 L-1 Ignacio-Alto 60 kV & L-1 Greenbrae

Ignacio - Alto - Saulsalito # 1 C L-1-1 0.86 0.86 0.85 0.85 0.84 0.81

60 kV

Table A-2.6: Summary voltage deviations for winter peak conditions — PG&E Area - North Coast and North Bay
Post Contingency Voltage Deviation (%)

Substation

Worst Contingency

Category

Category

ISO Proposed Mitigation

Description

2011

2012

2013

2014

2015

2020
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Substation

Worst Contingency

Category

Category

Post Contingency Voltage Deviation (%)

ISO Proposed Mitigation

L-1 Ignacio-Alto-Sausalito 60kV #2

Description

2011

2012

2013

2014

2015

2020

Install reactive support or

NCNB-W & L-1 Ignacio-Alto-Sausalito 60kV C L-2 14.0% | 14.2% | 14.9% | 14.8% | 15.7% | 18.4% | SPSto trip load. In
VD_00'1 © | ALTO 60KV #1 interim, open CB 32 at
Ignacio -Alto 60 kV and Ignacio - C LA-1 13.8% | 14.0% | 14.7% | 14.7% | 155% | 18.4% Alto to trip load at
Alto - Sausalito # 2 60 kV o o o o o " | Greenbrae
ionacia Allo D) 3 an Jnace- c L4 | 129% | 13.2% | 13.7% | 13.7% | 14.5% | 183%
L-1 Eagle Rock -Cortina 115 kV
NCNB-W- | CALISTOGA 60 (Eagle Rock -Homestake) & L-1 " 0 0 0 0 0 o, | Trip Xfmr Middletown
VD-003 | kv Fulton -Calistoga 60 kV (Fulton - C LA-1 | <10% | <10% | <10% | <10% | <10% | 13.7% | 44560y #1
St. Helena Jct)
Ug%&w %EAR LAKE 60 c LATA | 17.3% | 17.7% | 18.1% | 18.4% | 18.9% | 5.3% Eg;f;“g‘é‘;fgg'fjr“ikaes
a part of Middle town
L-1 Clear Lake-Hopland 60 kV 115 kV Project. In
(Clear Lake -Granite) & T-1 Eagle interim, open CB22 at
NCNB-W- | EAGLE ROCK 60 | Rock 115/60 kV Bank #1 Clear Lake and close NO
VD-005 KV C L-1/T-1 20.7% | 21.4% | 21.9% | 221% | 22.7% | 6.8% CB at Middletown, trip
load at Clear Lake 60 kV
with second contingency
if low voltage persists.
Add third Fulton 230/115
kV bank or SPS to trip
M| rurowiew | TARSRBIIENMET o rar | on | i | e | oo | aon | ou [SSIEn
plan after first
contingency
L-1 Ignacio -Alto 60 kV & L-1 Install reactive support or
. . C L-1-1 14.8% | 15.0% | 15.7% | 15.7% | 16.6% | 19.6% ,
NCNB-W- | GREENBRAE 60 'Lg:al‘;';’ Ao Savsalo R 200 1Y e, open CB 32 a
= -1- 0, 0, 0, 0, 0, 0, ’
vb-007 kv Ignacio - Alto - Sausalito # 1 60 kV ¢ L-1-1 13.9% | 142% | 14.8% | 14.7% | 156% | 19.6% Alto to trip load at
L-1 Ignacio-Alto-Sausilito 60kV #2 Greenbrae
& L-1 Ignacio-Alto-Sausalito 60kV C L-2 12.5% | 12.7% | 13.3% | 13.2% | 14.1% | 16.6%
#1
NCNB-W- L-1 Clear Lake-Hopland 60 kV T 0 0 0 0 0 0 Reconductor Clear Lake-
vD008 | MARTLEYBOKY 1 ciear Lake 60 KV Sub to Granite C A1 | 14.9% | 15.3% | 156% | 159% | 16.3% | 44% | £ooie Rock 60 kV line as

Appendix A - Reliability Assessment ResultsAppendix A — Reliability Assessment Results




Substation

Worst Contingency

Category

Category

Post Contingency Voltage Deviation (%)

ISO Proposed Mitigation

Sub 60 kV) & T-1 Eagle Rock
115/60 kV Bank #1

Description

2011

2012

2013

2014

2015

L-1 Clear Lake-Hopland 60 kV
(Clear Lake 60 KV Sub to Granite

a part of Middle town
115 kV Project. In
interim, open CB22 at
Clear Lake and close NO

Helena Jct 60 kV)

NCNB-W- | KONOCTI6 60 Sub 60 kV) & T-1 Eagle Rock C L-1/T-1 201% | 20.7% | 21.2% | 21.5% | 22.0% | 6.0% | cgat Middletown, trip
VD-009 kv 115/60 kV Bank #1 load at Clear Lake 60 kV
] . . , , . , yvith second contingency
L-1 Clear Lake-Hopland 60 kV
US%EOW k\?WER LAKE60 | clear Lake-Granite-) & T-1 Eagle c LAMA | 194% | 19.8% | 20.2% | 20.5% | 21.0% | 4.3%
Rock 115/60 kV Bank #1
L-1 Eagle Rock Cortina 115 kV , .
Trip load at Calistga and
(Eagle Rock -Homestake) & L-1 c L-1-1 NA | NA | NA | NA | NA | 182% | Open Xmr Middietown
Fulton -Calistoga 60 kV (Fulton-St. 115/60 KV #1
NCNB-W- | MIDDLE TOWN | Helena Jct 60 kV)
VD-011 115 kV Eagle Rock - Cortina 115 kV 0
(Eagle Rock to Homestake) L-1 N/A N/A N/A N/A N/A 11.4% .
Eagle Rock-Cortina & Cortina- 0 ?f{jg(;( Lr\n/r#l\1/hddletown
Mendocino 115kV Lines C L-2 N/A N/A N/A N/A N/A 1.7%
cagie Rock Redbud & FagleRock- | ¢ L2 NA | NA | NA | NA | NA | 11.3%
Eagle Rock 115 kV bus C BUS N/A N/A N/A N/A N/A 12.5%
Middle town 115 kV
Project. In interim, open
L-1 Clear Lake-Hopland 60 kV CB22 at Clear Lake and
(Clear Lake 60 KV Sub to Granite e 0 0 0 0 0 0 close NO CB at
B | viDoLE Town | SuPB0KV) & T-1 Eagle Rock ¢ LAM-A | 17.6% | 18.2% | 186% | 18.9% | 19.4% | 14% | \iddietown, trip load at
VD 01'2 i 60 kV 115/60 kV Bank #1 Clear Lake 60 kV with
i second contingency if
low voltage persists.
L-1 Eagle Rock Cortina 115 kV
(Eagle Rock -Homestake) & L-1 " Open Xfmr Middletown
Fulton -Calistoga 60 KV (Fulton-st. | © LA | <10% | <10% | <10% | <10% | <10% | 12.3% | 19560 kv #1
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Substation

Worst Contingency

Category

Category

Post Contingency Voltage Deviation (%)

ISO Proposed Mitigation

Description

2011

2012

2013

2014

2015

2020

Ignacio -Alto 60 kV and Ignacio - Install reactive support or
NCNB-W- | SAUSALITO60 | At Saulsaito # 2 60 kV ¢ LAt | 13.7% | 14.0% | 14.6% | 14.8% | 154% | 182% | spgiq trip load. In
VD-013 kV interim, open CB 32 at
Ignacio -Alto 60 kV and Ignacio - c L-1-1 13.7% | 14.0% | 14.6% | 14.8% | 15.4% | 18.2% | Alto to trip load at
Alto - Saulsalito # 1 60 kV Greenbrae
Middle town 115 kV
Project. In interim, open
CB22 at Clear Lake and
L-1 Clear Lake-Hopland 60 kV
Ve | TR ARER0 | (Clear Lake-Granite-) & T-1 Eagle c LATA | 12.2% | 125% | 127% | 13.0% | 133% | 35% | SoelOCBel
- Rock 115/60 KV Bank #1 iddletown, trip load at
Clear Lake 60 kV with
second contingency if
low voltage persists.
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APPENDIX A-3: Reliability Assessment Results for North Valley

Overloaded Facility

Worst Contingency
Cottonwood-Red Bluff 60 kV

Table A-3.1: Summary of thermal overloads for summer peak conditions — North Valley (Category B

Category

Category

Description

2011

2012

Loading (%)

2013

2014

ISO Proposed
Mitigation
Red Bluff 230/60 kV

_T- i i _ 0 0 0 0 0 0
NvIy-T01 | Coleman-Red Buff 60 kV ne | " B L1 143% | 146% | 148% | 151% | 153% | 172% | Do D
Nviy-T-02 | Cottonwood-Red BIuff 60 kV line | Coleman-Red Bluff 60 kV Line B L1 93% | 94% | 95% | 97% | 98% | 109% Sjg’sgtti‘gnm/ 60 kv

Table A-3.2: Summary of thermal overloads for summer peak conditions — North Valley (Category C)

. ) Category Loading (%) ISO Proposed
Overloaded Facility Worst Contingency Category Description 2013 2014 Mitigation
Cottonwood-Red Bluff 60 kV
Nvly-T-03 | Coleman-Red Bluff 60 kV line Line  _Cottonwood No.2 C N-1-1 149% | 152% | 154% | 157% | 160% | 179% Sjgsg#gnzso/m kv
230/60 kV Transformer
Cottonwood-Benton No.2 60
Nvly-T-04 E‘r’]zo”wow'Be”tO” No16OKY |\ line _Cascade No.1 c N1 | 115% | 118% | 121% | 126% | 132% | 144% ?fg%‘odkf/asacise
115/60/13.8 kV Transformer
Cascade-Benton-Deschutes 60
Nvly-T-05 | poromeod-Red BBV gy Line _Coleman- C N-1-1 9% | 99% | 103% | 107% | 113% | 1435 | Roc ST area
Cottonwood 60 kV Line
Operating solution
Bridgeville-Cottonwood 115 kV to reduce Humboldt
Nvly-T-06 Keswick-Cascade 60 kV Line Line _Trinity-Cottonwood 115 C N-1-1 88% 85% 90% 87% | 117% | 112% | area generation
kV Line following the first
contingency
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Table A-3.3: Summary of thermal overloads for summer peak conditions — North Valley (Category C) (cont'd)

" . Category Loading (%) ISO Proposed
Overloaded Facility Worst Contingency Category Description 2013 2014 Mitigation
Operating solution
. - . Bridgeville-Cottonwood 115 kV to reduce Humboldt
Nvly-T-07 | Keswick-Trinity-Weavervile 60 | | i ™ i Cottonwood 115 c N-1-1 86% | 85% | 89% | 86% | 112% | 109% | area generation
kV line .
kV Line following the first
contingency
. . New Table
Nviy-T-08 E@rfﬂ':e'Tab'e Mountain 115\ b1 Mountain 115 kv Bus c Bus Outage | 100% | 101% | 102% | 103% | 104% | 110% | Mountain-Sycamore
115 kV line
New Table
T, Sycamore Creek-Notre Dame- . 0 0 0 0 0 0 .
Nvly-T-09 Table Mountain 115 kV Line Table Mountain 115 kV Bus C Bus Outage | 131% | 133% | 134% | 135% | 136% | 144% Mountalp-Sycamore
115 kV line
Table Mountain-Butte No.1 115 New Table
Nvly-T-10 | Sycamore Creek-Notre Dame- | .,/ /110 Taple Mountain-Butte c N--1 | 116% | 119% | 119% | 119% | 120% | 128% | Mountain-Sycamore
Table Mountain 115 kV Line . .
No.2 115 kV Line 115 kV line
Sycamore Creek-Notre Dame- New Table
T Table Mountain-Butte No.1 115 | Table Mountain and Table o 0 N 0 0 0 )
Nvly-T-11 KV Line Mountain-Butte No.2 115 kv C DCTL 138% | 139% | 141% | 141% | 143% | 151% Mountalp-Sycamore
Lines 115 kV line
. Sycamore Creek-Notre Dame- New Table
Nvly-T-12 | pave Mountain-Butle No2 415 | rope ounta_Table Mountain- | N-1-1 | 120% | 122% | 123% | 123% | 124% | 132% | Mountain-Sycamore
Butte No.1 115 kV Line 115 kV line
Coleman-Cottonwood 60 kV Red Bluff area
Nvly-T-13 | Volta-South 60 kV line Line _Coleman-Red Bluff C N-1-1 101% | 101% | 101% | 101% | 101% | 101% .
60 kV Line reinforcement
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Table A-3.4: Summary of low voltages for summer peak conditions — North Valley (Category B)

i i Category Min. Post Contingency Voltage (PU) ISO Proposed
Substaton Worst Gonfingency Calegory  pescripon 2011 | 2012 | 2013 2014 2015 2020 Miigation
Ny01 | DIRYVLLE 60KV Cottonwood-Red Biuff 60 kV 5 ¥ 02 | 052 | 0o | 092 | oo | ogs | RedBluff 23060 kV
Line substation
Nvly-V-02 | RED BLFF 60 kV Cottonwood-Red BILT60 kV B L1 090 | 090 | 090 | 089 | 089 | 0gp | RedBluff230/60kV
Line substation
Nvly-V-03 | VINA 60KV Cottonwood-Red BT 60 kV B L1 091 | 091 | 091 | 090 | 090 | 0g7 |RedBluff230/60kV
Line substation

Table A-3.5: Summary of low voltages for summer peak conditions — North Valley (Category C)

Substation

Worst Contingency

Category Category

Min. Post Contingency Voltage (PU)

ISO Proposed

Description

2011

2012

2013

2014

2015

2020

Mitigation

Cottonwood-Red Bluff 60 kV

NVIy-V-04 | DIRYVLLE 60 kV Line _Cottonwood No.2 c N-1-1 089 | 088 | 088 | 088 | 088 | 085 | RedBluf230/60kY

substation

230/60 kV Transformer
Cottonwood-Red Bluff 60 kV

Nviy-V-05 | REDBLFF 60 kV Line _Cottonwood No.2 c N-1-1 087 | 086 | 086 | 086 | 086 | 083 Sjgsgﬁgfnzso/ao kv
230/60 kV Transformer
Cottonwood-Red Bluff 60 kV

NVy-V-06 | VINA 60KV Line _Cottonwood No.2 c N-1-1 088 | 087 | 087 | 087 | 087 | 084 Sjgsgﬁgnzso/ao kv
230/60 kV Transformer
Cottonwood No.2 230/60 kV . . , . . ,

Nvy-V-07 Transformer & Cottonwood c N-1-1 Dlveerg Dlveerg Dlveerg Dlveerg Dlveerg Dlveerg SjgistBaltLiJLfn%O/GO kV
No.3 230/60 kV Transformer
Coleman-Cottonwood 60 kV . . , . . ,

Nvly-V-08 line & Coleman-Red BIuff 60 C N-1-1 Diverg | Diverg | Diverg | Diverg | Diverg | Diverg | Red Blgﬁ 230/60 kV

. e e e e e e substation

kV Line
Cascade-Benton-Deschutes . . . . . :

Nvly-V-09 60 kV line & Cascade 115/60 C N-1-1 Diverg | Diverg | Diverg | Diverg | Diverg | Diverg | Secone Cascade
KV Bank e e e e e e 115/60 kV bank
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Table A-3.6: Summary of voltage deviations for summer peak conditions — North Valley (Category B)

Substton wostContngeney  Cateqon oot oy s e aots 2oz Mg
Nviy-V-01 | CEDRCRK 60 kv FLRCT224 Caseader B GALA | 7% | 8% | 7% | 7% | 8% | gy | pocond Cascade
Nvly-V-02 | DESCHUTS 60KV cascade-Benton-Deschules 60 | g L1 S| Sk | % | % | S% | 6% | oo Cascade
Nviy-V-03 | DIRYVLLE 60 kV Cottonwood-Red Bluff 60 Y B L1 Th | 8% | 8% | 8% | 8% | -0t | Koo Sl 2S0R0KY
Ny-V-04 | LSMLNSJ 60 kv Cottonwood-Red BIUT60 / B L1 Th | 8% | 8% | 8% | 8% | 0% | N0 S 23060KY
Nvly-V-05 | RED BLFF 60 kv Cottonwood-Red BIUT60 Y B L1 A0% | A1 | A% | A% | 2% | 43% | Joo S 23060KY
Nviy-V-06 | VINA 60KV Ei(:lt;onwood-Red Bluff 60 kV B L1 7% 8% 8% 8% % | -10% Sjgsgﬁgn%%o KV
NViy-V-07 | WHITMORE 60 kV E\j‘iﬁﬁge'Be”tO”'DeSCh“tes 60 g L1 5% | -5% | 5% | 5% | -5% | -6% Sgﬁg‘: gf)alf\cl"fn‘z
Nviy-V-08 | WHITMORE 60 kV ELLanglgeij]&:“ggi;/ e B GALA | 7% | 7% | 7% | 7 | 8% | -9% Sgﬁg‘: gf)alf\cl"fn‘z
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Table A-3.7: Summary of voltage deviations for summer peak conditions — North Valley (Category C)

Substation

Worst Contingency

Category

Category
Description

2011

Post Contingency Voltage Deviation (%)

2012

PAK]

2014

2015

2020

ISO Proposed
Mitigation

Cascade-Benton-Deschutes 60 Second Cascade-
Nviy-V-09 | CEDRCRK 60 kV kVLine _Kilarc PH No.1 c N-1-1 A0% | A0% | A0% | -10% | 1% | 129 | Seo0nd Goseade
60/9.11 kV Transformer
Cottonwood-Red Bluff 60 kV
NVly-V-10 | DIRYVLLE 60 kV Line _Cottonwood No.2 c N-1-1 A% | 1% | 1% | 1% | -12% | -13% sRL?SstBaltlijgan/GO kv
230/60 kV Transformer
Cottonwood-Red Bluff 60 kV
Nviy-V-11 | REDBLFF 60 kV Line _Cottonwood No.2 c N-1-1 4% | 14% | -14% | 15% | -15% | -17% SL?SstBaltlijgan/GO kv
230/60 kV Transformer
Cottonwood-Red Bluff 60 kV
NviyV-12 | VINA 60KV Line _Cottonwood No.2 c N-1-1 A% | 1% | 1% | 12% | -12% | -13% SL?SstBaltlijgan/GO kv
230/60 kV Transformer
Cascade-Benton-Deschutes 60 Second Cascade-
Nviy-V-13 | WHITMORE 60 kV kVLine _Kilarc PH No.1 c N-1-1 b | W | 9% | W% | 0% | 1% | pooond ceseae
60/9.11 kV Transformer
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APPENDIX A-4: Reliability Assessment Results for Central Valley

Table A-4.1: Summary of thermal overloads for summer peak conditions — Central Valley / Sacramento Division (Category B

" . Category Loading (%) ISO Proposed
Overloaded Facility Worst Contingency Category Description 2011 2013 | 2014 2020 Mitigation
WOODLAND 1 & West Woodland-Davis-
Sac-T-01 Brighton-Davis 115 kV line Sacramento-Brighton 115 kV B G-1/L-1 99% 99% | 101% | 105% | 107% | 125% | West Sacramento
Line Long-Term
. Woodland-Davis-
Sac-T-02 | Brighton-Davis 115 kV line \k"\’/efitniacrame”t°'8”9ht°” "1 g L1 92% | 93% | 96% | 98% | 102% | 116% | West Sacramento
Long-Term
. Cortina 230160 KV
_T- _ 0 0 0 0 0 0
Sac-T-03 Cortina 230/60 kV Bank No. 1 Wadham gen out B G-1 107% | 107% | 109% | 109% | 110% | 117% Reinforcement
Sac-T-04 | Cortina 60 KV Line No. 3 XY:‘TAM & Cortina 60 kVLine | 5 G- | 109% | 110% | 111% | 112% | 112% | 118% | Reconductor
Sac-T-05 ga"a Dixon 115/60 kV Bank No. \T/fa"rfsf%'ﬁ‘n‘q’g:h]g/ %0 kv B T-1 104% | 104% | 105% | 106% | 106% | 113% | Replace bank
SacT6 | (ocrousumlameson TSRV vaca Suisun 115 kv Line B L1 90% | 92% | 93% | 94% | 95% | 102% | Reconductor

Table A-4.2: Summary of thermal overloads for summer peak conditions — Central Valley / Sacramento Division (Category C)

N . Category Loading (%) ISO Proposed
Overloaded Facility Worst Contingency Category Description 2011 | 2012 2013 | 2014 | 2015 2020 Mitigation

Woodland-Davis 115 kV Line Woodland-Davis-

Sac-T-07 Brighton 230/115 kV Bank #9 _Brighton 230/115 kV C N-1-1 9% | 99% | 101% | 103% | 105% 116% | West Sacramento
Transformer No. 10 Long-Term

Woodland-Davis 115 kV Line Woodland-Davis-

Sac-T-08 Brighton-Davis 115 kV line _West Sacramento-Brighton C N-1-1 140% | 143% | 147% | 150% | 154% 177% | West Sacramento
115 kV Line Long-Term

Rio Oso-Woodland #1 115 kV Woodland-Davis-

Sac-T-09 Brighton-Davis 115 kV line Line & Rio Oso-Woodland #2 C DCTL 98% | 100% | 103% | 105% | 107% 117% | West Sacramento
115 kV Line Long-Term

sac-T-10 | Rio Oso-West Sacramento 115 | Rio Oso-Brighton 230 kv Line | - N4 | 125% | 1279 | 131% | 135% | 140% | Diverge | West Sacramento
KV Line _Brighton-Bellota 230 kV Line ° ° ° ° ° g Long-Term
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Overloaded Facility

Worst Contingency

Category

Category
Description

2011

2012

Loading (%)

2013

2014

2015

2020

ISO Proposed
Mitigation

Rio Oso-West Sacramento 115

Rio Oso-Woodland #1 115 kV

Woodland-Davis-

Sac-T-11 . Line & Rio Oso-Woodland #2 C DCTL 93% 96% 97% 97% 97% 102% | West Sacramento
kVline 115KV Line Long-Term
Dixon-Vaca No. 2 60 kV Line
Sac-T-12 | Vaca Dixon 115/60 kV Bank #5 | _Vaca Dixon 115/60 kV C N-1-1 105% | 106% | 106% | 107% | 108% 114% | Replace bank
Transformer No. 9
Vaca Dixon 230/115 kV
T Vaca Dixon 230/115 kV Bank Transformer No. 3_Vaca . 0 0 0 0 0 0
Sac-T-13 49 Dixon 230/115 kV Transformer C N-1-1 134% | 136% | 138% | 140% | 158% 147% | Replace bank
No. 4
Vaca Dixon 230/115 kV
ey Vaca Dixon 230/115 kV Bank Transformer No. 3_Vaca . 0 0 0 0 0 0
Sac-T-14 oA Dixon 230/115 kV Transformer C N-1-1 158% | 161% | 163% | 164% | 186% 174% | Replace bank
No. 4
Vaca-Suisun-Jameson 115 ky | aca-Vacaville-Jameson-
Sac-T-15 line North Tower 115_Vaca-Suisun C N-1-1 95% 96% 98% 99% | 101% 109% | Reconductor
115 kV Line
. . . Woodland-Davis-
T West Sacramento-Brighton 115 | Woodland-Davis 115 kV Line . 0 0 o 0 o o
Sac-T-16 KV Line Brighton-Davis 115 kV Line C N-1-1 84% 85% 87% 89% 90% 101% | West Sacramento
Long-Term
. . . Woodland-Davis-
ey West Sacramento-Davis 115 Woodland-Davis 115 kV Line . 0 0 0 0 0 0
Sac-T-17 KV Line Brighton-Davis 115 kV Line C N-1-1 98% | 100% | 101% | 102% | 104% 111% | West Sacramento
Long-Term
. , . Woodland-Davis-
Sac-T-18 | Woodland-Davis 115 kV fine | 0 Oso-Brighton 230 kV'Line c N-1-1 176% | 180% | 185% | 190% | 197% | Diverge | West Sacramento
_Brighton-Bellota 230 kV Line Long-Term
Rio Oso-Woodland #1 115 kV Woodland-Davis-
Sac-T-19 Woodland-Davis 115 kV line Line & Rio Oso-Woodland #2 C DCTL 93% 95% 97% 99% | 101% 112% | West Sacramento
115 kV Line Long-Term
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Table A-4.3: Summary of low voltages for summer peak conditions — Central Valley / Sacramento Division (Category A)

. ) Category Min. Post Contingency Voltage (PU) ISO Proposed
Substation Worst Contingency Category Description 2011 2012 | 2013 | 2014 2015 2020 Mitigation
Sac-V-01 BRIGHTON 230 kV Normal A N-0 0.96 0.96 0.96 0.96 0.96 0.94 | Voltage support
Sac-V-02 PLAINFLD 60 kV Normal A N-0 0.95 0.95 0.95 0.95 0.96 0.94 | Voltage support

Table A-4.4: Summary of low voltages for summer peak conditions — Central Valley / Sacramento Division (Category C

) . Category Min. Post Contingency Voltage (PU) ISO Proposed
Substation Worst Contingency Category Description 2011 | 2012 | 2013 2014 2015 2020 Mitigation
Delevan-Cortina 230 kV Line Cortina 230/60 kV
Sac-V-03 | ARBUCKLE 60 kV “Cortina-Vaca 230 KV Line C N-1-1 0.80 080 | 0.79 0.79 0.83 0.81 Reinforcement
: . . Woodland-Davis-
SacV-04 | BRIGHTN 115KV Rio Oso-Brighton 230 kV Line c N-1-1 087 | 087| 086 | 084| 083 | Diverge | WestSacramento
_Brighton-Bellota 230 kV Line Long-Term
. . . Woodland-Davis-
SacV-05 | BRIGHTON 230k Rio Oso-Brighton 230 kV Line c N-1-1 076 | 076| 075| 074| 072 | Diverge | West Sacramento
_Brighton-Bellota 230 kV Line Long-Term
. . . Woodland-Davis-
SacV-06 | BRKRSLG 115kV Rio Oso-Brighton 230 kV Line c N-1-1 088 | 087| 086 | 085| 083 | Diverge | WestSacramento
_Brighton-Bellota 230 kV Line Long-Term
. . . Woodland-Davis-
Rio Oso-Brighton 230 kV Line .
Sac-V-07 | CAMPUS  115kV Brighton-Bellota 230 KV Line C N-1-1 0.87 0.87 0.86 0.85| 0.83 | Diverge \If\(/)?]sétﬁ:%amento
Delevan-Cortina 230 kV Line Cortina 230/60 kV
Sac-V-08 | COLUSA  60kV “Cortina-Vaca 230 kV Line C N-1-1 0.76 0.76 | 0.75 0.75 0.80 0.78 Reinforcement
Delevan-Cortina 230 kV Line Cortina 230/60 kV
Sac-V-09 | CORTINA 230 kV “Cortina-Vaca 230 KV Line C N-1-1 0.81 0.81 0.81 0.81 0.84 0.83 Reinforcement
Delevan-Cortina 230 kV Line Cortina 230/60 kV
Sac-V-10 | CORTINA 60 kV “Cortina-Vaca 230 KV Line C N-1-1 0.85 085 | 0.84 0.84 0.88 0.87 Reinforcement
. . . Woodland-Davis-
SacV-11 | DAVIS 115KV Rio Oso-Brighton 230 kV Line c N-1-1 088| 087| 086| 085| 084 | Diverge | WestSacramento

_Brighton-Bellota 230 kV Line

Long-Term
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Substation

Worst Contingency

Category

Category
Description

2011

Min. Post Contingency Voltage (PU)

2012

2013

2014

2015

2020

ISO Proposed
Mitigation

Rio Oso-Brighton 230 kV Line

Woodland-Davis-

Sac-V-12 DEEPWATR  115kV Brighton-Bellota 230 KV Line C N-1-1 0.87 0.87 0.86 0.85 | 0.83 | Diverge | West Sacramento
Long-Term
Delevan-Cortina 230 kV Line Cortina 230/60 kV
Sac-V-13 | DRAKE ~ 60kV “Cortina-Vaca 230 KV Line C N-1-1 079 | 079 | 078| 078 0.82 0.80 Reinforcement
Delevan-Cortina 230 kV Line Cortina 230/60 kV
Sac-V-14 | DUNNIGAN 60 kV “Cortina-Vaca 230 KV Line C N-1-1 077 | 077 | 076| 076 0.80 0.78 Reinforcement
. . . Woodland-Davis-
SacV-15 | GRANDIS 115KV Rio Oso-Brighton 230 kV Line c N-1-1 084| 084| 08| 081| 079 | Diverge | WestSacramento
_Brighton-Bellota 230 kV Line L
ong-Term
Delevan-Cortina 230 kV Line Cortina 230/60 kV
Sac-V-16 | HARINTON 60 kV “Cortina-Vaca 230 KV Line C N-1-1 080 079 | 078| 078 0.83 0.81 Reinforcement
: . . Woodland-Davis-
SacV-17 | KNIGHTLD 115 kV Rio Oso-Brighton 230 kV Line c N-1-1 094 | 093| 093] 092| 091 | Diverge | West Sacramento
_Brighton-Bellota 230 kV Line L
ong-Term
Delevan-Cortina 230 kV Line Cortina 230/60 kV
Sac-V-18 | MAXWELL 60 kV “Cortina-Vaca 230 KV Line C N-1-1 079 | 078 077 | 077 | 082 0.80 Reinforcement
Delevan-Cortina 230 kV Line Cortina 230/60 kV
Sac-V-19 | MERIDIAN 60 kV “Cortina-Vaca 230 KV Line C N-1-1 082 | 082| 0381 0.81 0.85 0.83 Reinforcement
: . . Woodland-Davis-
SacV-20 | MOBILCHE 115kV Rio Oso-Brighton 230 kV Line c N-1-1 091| 091| 090 | 090| 088 | Diverge | West Sacramento
_Brighton-Bellota 230 kV Line
Long-Term
. . . Woodland-Davis-
SacV-21 | POST 115KV Rio Oso-Brighton 230 kV Line c N-1-1 088| 087 | 086 | 085| 083 | Diverge | WestSacramento
_Brighton-Bellota 230 kV Line
Long-Term
. . . Woodland-Davis-
SacV-22 | W.SCRMNO 115 kV Rio Oso-Brighton 230 kV Line c N-1-1 088| 088| 086| 085| 083 | Diverge | WestSacramento

_Brighton-Bellota 230 kV Line

Long-Term
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Substation

Worst Contingency

Category

Category
Description

2011

Min. Post Contingency Voltage (PU)

2012

2013

2014

2015

2020

ISO Proposed
Mitigation

_Brighton-Bellota 230 kV Line

Delevan-Cortina 230 kV Line Cortina 230/60 kV
SacV-23 | WILKINS 60 kV e SV Line c N-1-1 080 | 080| 079 079| 083| 081|oreN
Delevan-Cortina 230 kV Line Cortina 230/60 kV
SacV-24 | WILLIAMS 60 kV e SV Line c N-1-1 085| 084| 084 084| 08| 08| oo
. . . Woodland-Davis-
SacV-25 | WOODLD 115KV Rio Oso-Brighton 230 kV Line c N-1-1 091| 091| 090| 089 | 088 | Diverge | WestSacramento
_Brighton-Bellota 230 kV Line L
ong-Term
, . . Woodland-Davis-
SacV-26 | ZAMORA 115 kV Rio Oso-Brighton 230 kV Line c N-1-1 093| 093| 092| 092| 091 | Diverge | WestSacramento

Long-Term

Table A-4.5: Summary of voltage deviations for summer peak conditions — Central Valley / Sacramento Division (Category B

Substation

Worst Contingency

Category

Category

Post Contingency Voltage Deviation (%)

ISO Proposed

Description

2011

2012

2013

2014

2015

2020

Mitigation

WOODLAND 1 & West Woodland-Davis-
Sac-DV-01 | BRKRSLG 115kV Sacramento-Brighton 115 kV B G-1/L-1 -4% -4% -4% -4% -4% 6% | West Sacramento
Line Long-Term
. Woodland-Davis-
Sac-DV-02 | CAMPUS 115KV West Sacramento-Brighton 115 | g L1 4% | 4% | 4% | 4% | 4% | -6% | WestSacramento
kV Line Long-Term
WOODLAND 1 & West Woodland-Davis-
Sac-DV-03 | CAMPUS  115kV Sacramento-Brighton 115 kV B G-1/L-1 -5% -5% -5% -5% -5% -7% | West Sacramento
Line Long-Term
WADHAM 1 & Delevan- 0 0 0 0 0 o, | Cortina 230/60 kV
Sac-DV-04 | CORT.D  115kV Cortina 230 kV Line B G-1/L-1 -5% 6% -5% -5% -5% -5% Reinforcement
WADHAM 1 & Delevan- 0 0 0 0 0 o, | Cortina 230/60 kV
Sac-DV-05 | CORTINA 230 kV Cortina 230 kV Line B G-1/L-1 -5% -5% -5% -5% -5% -5% Reinforcement
) Woodland-Davis-
SacDV-06 | DAVIS 115KV oot Sacramento-Brighton 115 | g L1 4% | 4% | 4% | 4% | 4% | -6% | WestSacramento
Long-Term
WOODLAND 1 & West Woodland-Davis-
Sac-DV-07 | DAVIS 115kV Sacramento-Brighton 115 kV B G-1/L-1 -5% -5% -5% -5% -5% -7% | West Sacramento
Line Long-Term
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, , Category Post Contingency Voltage Deviation (%) ISO Proposed
Substation Worst Contingency Caleqory  pescripton 2011 | 2012 | 2013 2014 2015 2020 Mitigation
) Woodland-Davis-
SacDV-08 | DEEPWATR 115 kV st SacramentoBrighton 115 | g L1 6% | 6% | 6% | 6% | 6% | -8% | WestSacramento
Long-Term
WOODLAND 1 & West Woodland-Davis-
Sac-DV-09 | DEEPWATR 115kV Sacramento-Brighton 115 kV B G-1/L-1 1% 1% 1% % -7% | -10% | West Sacramento
Line Long-Term
AV Cortina 230/115/60 kV 3 0 0 0 0 0 o, | Cortina 230/60 kV
Sac-DV-10 | DUNNIGAN 60 kV Transformer No. 1 B T1 4% 5% 5% 5% 5% 4% Reinforcement
Sac-DV-11 | MERIDIAN 60 kV WADHAM 1 & Delevan- B G-/ % | 4% | 4% | 4% | 3% | 5% | Sorina230/60kV
Cortina 230 kV Line Reinforcement
WOODLAND 1 & West Woodland-Davis-
Sac-DV-12 | MOBILCHE 115kV Sacramento-Brighton 115 kV B G-1/L-1 -3% -4% -4% -4% -4% 6% | West Sacramento
Line Long-Term
. Woodland-Davis-
SacDV-13 | POST 115KV oot SacramentoBrighton 15 | g L1 5% | 5% | 6% | 6% | -6%| -8% | WestSacramento
Long-Term
WOODLAND 1 & West Woodland-Davis-
Sac-DV-14 | POST 115kV Sacramento-Brighton 115 kV B G-1/L-1 6% 6% 1% % % -9% | West Sacramento
Line Long-Term
. Woodland-Davis-
Sac-DV-15 | W.SCRMNO 115 kv oot SacramentoBrighton 15 | g L1 5% | 5% | 6% | 6% | -6%| -8% | WestSacramento
Long-Term
WOODLAND 1 & West Woodland-Davis-
Sac-DV-16 | W.SCRMNO  115kV Sacramento-Brighton 115 kV B G-1/L-1 6% 6% 1% % % -9% | West Sacramento
Line Long-Term
Ay Cortina 230/115/60 kV 3 0 0 0 0 0 o, | Cortina 230/60 kV
Sac-DV-17 | WILKINS 60 kV Transformer No. 1 B T1 5% 6% 6% 6% 5% 5% Reinforcement
AV WADHAM 1 & Delevan- e o 0 0 40 20 _ro, | Cortina 230/60 kV
Sac-DV-18 | WILLIAMS 60 kV Cortina 230 kV Line B G-1/L-1 5% 4% 4% 4% 3% 5% Reinforcement
WOODLAND 1 & West Woodland-Davis-
Sac-DV-19 | WOODLD  115kV Sacramento-Brighton 115 kV B G-1/L-1 -4% -4% -4% -4% -4% 6% | West Sacramento
Line Long-Term
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Table A-4.6: Summary of voltage deviations for summer peak conditions — Central Valley / Sacramento Division (Category C)

. ) Category Post Contingency Voltage Deviation (%) ISO Proposed
Substation Worst Contingency Category Description 2011 | 2012 | 2013 | 2014 2015 2020 Mitigation
Delevan-Cortina 230 kV Line o o N o 0 o, | Cortina 230/60 kV
Sac-DV-21 | ARBUCKLE 60 kV Cortina-Vaca 230 kV Line C N-1-1 20% | -19% | -20% | -20% -16% -19% Reinforcement
. . . Woodland-Davis-
Sac-DV-22 | BRIGHTN 115KV Réﬁlorft‘;nBrB'%ngg ggg w t:r:‘g c N-1-1 26% | -27% | -30% | -37% | Diverge | Diverge | West Sacramento
o9 Long-Term
. . . Woodland-Davis-
Sac-DV-23 | BRIGHTON 230 kv Réﬁlorft‘;nBrB'%ngg ggg w t:r:‘g c N-1-1 29% | -29% | -32% | -35% | Diverge | Diverge | West Sacramento
o9 Long-Term
. . . Woodland-Davis-
Sac-DV-24 | BRKRSLG 115 kV Réﬁloﬁgntgengg ggg tt// t:gz c N-1-1 23% | -23% | -26% | -33% | Diverge | Diverge | West Sacramento
o9 Long-Term
Rio Oso-West Sacramento .
115 kV Line & West . . . . . ., | Woodiand-Davis-
Sac-DV-25 | CAMPUS 115 kV Sacramento-Briahton 115 kV C DCTL -6% -T% -T% -T% -1% -10% | West Sacramento
Line ) Long-Term
. . . Woodland-Davis-
Sac-DV-26 | CAMPUS 115KV Réﬁloﬁgntgengg ggg tt// t:gz c N-1-1 22% | 2% | -25% | -32% | Diverge | Diverge | West Sacramento
o9 Long-Term
Delevan-Cortina 230 kV Line Cortina 230/60 kV
Sac-DV-27 | COLUSA 60 kV Cortina-Vaca 230 kV Line C N-1-1 21% | 20% | -21% | -21% 17% -19% Reinforcement
Delevan-Cortina 230 kV Line Cortina 230/60 kV
Sac-DV-28 | CORTINA  115kV Cortina-Vaca 230 kV Line C N-1-1 A2% | 12% | -12% | -12% -8% -10% Reinforcement
Delevan-Cortina 230 kV Line Cortina 230/60 kV
Sac-DV-29 | CORTINA 230 kV _Cortina-Vaca 230 KV Line C N-1-1 20% | -20% | -20% | -21% -18% -18% Reinforcement
Delevan-Cortina 230 kV Line 0 0 0 0 0 o, | Cortina 230/60 kV
Sac-DV-30 | CORTINA 60 kV _Cortina-Vaca 230 kV Line C N-1-1 18% | -18% | -19% | -19% -15% -17% Reinforcement
Rio Oso-West Sacramento .
115 KV Line & West . . . . . | Woodland-Davs-
Sac-DV-31 | DAVIS 115kV Sacramento-Briahton 115 KV C DCTL -6% -1% -1% 1% 1% -10% | West Sacramento
Line 9 Long-Term
. . . Woodland-Davis-
SacDV-32 | DAVIS  115kV Rio Oso-Brighton 230 kV Line c N-1-1 22% | 2% | -25% | -32% | Diverge | Diverge | West Sacramento

_Brighton-Bellota 230 kV Line

Long-Term
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Substation

Worst Contingency

Category

Category
Description

2011

2012

2013

2014

Post Contingency Voltage Deviation (%)

2015

2020

ISO Proposed
Mitigation

Rio Oso-West Sacramento
115 kV Line & West

Woodland-Davis-

Sac-DV-33 | DEEPWATR  115kV Sacramento-Briahton 115 kV C DCTL -8% -8% -9% -9% -10% -13% | West Sacramento
Line g Long-Term
. . . Woodland-Davis-
Sac-DV-34 | DEEPWATR 115KV Réﬁloﬁgntgengg ggg tt// t:gz c N-1-1 25% | -25% | -28% | -36% | Diverge | Diverge | West Sacramento
o9 Long-Term
Delevan-Cortina 230 kV Line o N N o 0 o, | Cortina 230/60 kV
Sac-DV-35 | DRAKE 60 kV Cortina-Vaca 230 kV Line C N-1-1 20% | -20% | -20% | -20% -16% -19% Reinforcement
Delevan-Cortina 230 kV Line Cortina 230/60 kV
Sac-DV-36 | DUNNIGAN 60 kV _Cortina-Vaca 230 kV Line C N-1-1 20% | -20% | -20% | -21% 17% -19% Reinforcement
, , : Woodland-Davis-
Sac-DV-37 | GRANDIS 115 kV Ro QsoBghton2a0kvire | ¢ N--1 | -27% | -28% | -31% | -39% | Diverge | Diverge | West Sacramento
o9 Long-Term
Delevan-Cortina 230 kV Line 0 0 0 0 0 o, | Cortina 230/60 kV
Sac-DV-38 | HARINTON 60 kV _Cortina-Vaca 230 kV Line C N-1-1 20% | -19% | -19% | -20% -16% -19% Reinforcement
. . . Woodland-Davis-
Sac-DV-39 | KNIGHTLD 115 kv Ré??ﬁfé’fﬁ%ﬂl‘iﬁ ggg w t:rqz c N-1-1 3% | -13% | -15% | -19% | Diverge | Diverge | West Sacramento
o9 Long-Term
Delevan-Cortina 230 kV Line Cortina 230/60 kV
Sac-DV-40 | MAXWELL 60 kV “Cortina-Vaca 230 KV Line C N-1-1 20% | -20% | -20% | -20% -16% -19% Reinforcement
Delevan-Cortina 230 kV Line Cortina 230/60 kV
Sac-DV-41 | MERIDIAN 60 kV Cortina-Vaca 230 kV Line C N-1-1 AT% | 17% | -17% | -17% -14% -16% Reinforcement
. . . Woodland-Davis-
Sac-DV-42 | MOBILCHE 115 kV Réﬁloﬁgntgengg ggg tt// t:gz c N-1-1 A7% | 17% | -19% | -24% | Diverge | Diverge | West Sacramento
o9 Long-Term
Rio Oso-West Sacramento Woodland-Davis-
115 kV Line & West o o o o 0 N
Sac-DV-43 | POST 115kV Sacramento-Briahton 115 KV C DCTL -8% -8% -9% -9% -9% -13% | West Sacramento
Line 9 Long-Term
. . . Woodland-Davis-
SacDV-44 | POST  115kV Réﬁlorft‘;nBrB'%ngg ggg tx t:r:‘g c N-1-1 24% | -25% | -28% | -35% | Diverge | Diverge | West Sacramento
o9 Long-Term
Rio Oso-West Sacramento Woodland-Davis-
Sac-DV-45 | W.SCRMNO  115kV 115 kV Line & West C DCTL -8% -8% -8% -9% -9% -13% | West Sacramento

Sacramento-Brighton 115 kV

Long-Term
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Substation

Worst Contingency

Category

Category
Description

2011

Post Contingency Voltage Deviation (%)

2012

2013

2014

2015

2020

ISO Proposed
Mitigation

Line

Rio Oso-Brighton 230 kV Line

Woodland-Davis-

_Brighton-Bellota 230 kV Line

Sac-DV-46 | W.SCRMNO 115kV Brighton-Bellota 230 kV Line C N-1-1 -25% | -25% | -28% | -35% | Diverge | Diverge | West Sacramento
o9 Long-Term
Delevan-Cortina 230 kV Line 0 0 0 0 0 o, | Cortina 230/60 kV
Sac-DV-47 | WILKINS 60 kV _Cortina-Vaca 230 kV Line C N-1-1 19% | -19% | -19% | -20% -16% -19% Reinforcement
Delevan-Cortina 230 kV Line 0 0 0 0 0 o, | Cortina 230/60 kV
Sac-DV-48 | WILLIAMS 60 kV Cortina-Vaca 230 kV Line C N-1-1 A7% | -16% | -16% | -17% -13% -16% Reinforcement
. . . Woodland-Davis-
Sac-DV-49 | WOODLD 115 kv Ré"rioﬁz'ﬁggenm ggg Y t:rqz c N-1-1 A7% | 17% | -19% | -25% | Diverge | Diverge | West Sacramento
o9 Long-Term
. . . Woodland-Davis-
Sac-DV-50 | ZAMORA 115KV Rio Oso-Brighton 230 kV Line c N-1-1 4% | -14% | -16% | -20% | Diverge | Diverge | West Sacramento

Long-Term
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Table A-4.7: Summary of thermal overloads for summer peak conditions — Central Valley / Sierra Division (Category A)

" . Category Loading (%) ISO Proposed
Overloaded Facility Worst Contingency Category Description 2011 | 2012 2013 | 2014 2015 2020 Mitigation
Siera-T-01 | Pease-Rio Oso 115kVline | Normal A N-0 105% | 106% | 107% | 108% | <90% | 113 | SOuh of Palermo
reconductor
Upgrade Atlantic-
Siera-T-02 | Placer 115/60 Bank #1 Normal A N-0 85% 85% 88% 89% 92% | 107% | Placer corridor to
115 kV operation

Table A-4.8: Summary of thermal overloads for summer peak conditions — Central Valley / Sierra Division (Category B

" . Category Loading (%) ISO Proposed
Overloaded Facility Worst Contingency Category Description 2011 2013 2014 Mitigation

SieraT03 | Bogue-Rio Oso 115k Line | o2 18 ColgaterRioB0 | g GALA | <90% | 98% | 99% | 100% | 96% | 103% | oo Of Falemo
Siera-T-04 | Drum-Bell 115 kV Line GHICRI0 PARY & Pacer B G- | 93% | 4% | 95% | 96% | 113% | 111% | Reconductor
Siera T-05 | ' orass Valley-Weimar 60 sglzb"gg';\) & Colgate-Grass B G- | 102% | 110% | 114% | 116% | 119% | 137% | Reconductor
SieraT-06 | o Satton) | FRee Oso 115 kY Line & B GALA | 113% | <90% | <90% | <90% | <90% | <90% | Soun of Palermo

. Palermo - Bogue 115 kV Line Colgate - Rio Oso 230 kV Line 0 0 0 0 0 o, | South of Palermo
Siera--07 (Olivehurst - Bogue Section) & FREC B G-1/LA <90% | <90% | <90% | <90% | <90% | 101% reconductor
Siera-T-08 | Palermo-Nicolaus 115KV Line | Pease-Rio Oso 115 kV Line B L-1 108% | 47% | 47% | 49% | 47% | 55% rse?:lg: d‘l’f;;'erm"
SieraT-09 | Palermo-Pease 115 kv Line | [UcC & Peaseriarter 60KV B G-1IL-1 91% | 92% | 9% | 95% | 96% | 110% | Soun of Palermo
SieraT-10 | Pease-Rio Oso 115 kv Line | |02 MountaiRio 0s0 230 B L1 100% | 108% | 110% | 111% | 96% | 1219 | Soun of Palermo
Siera-T-11 | Pease-Rio Oso 115 kV line gg%'\gf2;0ikti’r']‘z“"°“”ta'”' B G-I | 112% | 111% | 113% | 114% | 92% | 123% rse%(‘)tr? d?f;’;'ermo

— ._. . RALSTON & Rio Oso-Gold Hil " i i ) ) ) | New Rio Oso-
Siera-T-12 | Rio Oso-Atlantic 230 kV Line 230 kV Line B G-1/L1 97% 96% 97% 99% 98% | 110% Atlantic 230KV line
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Table A-4.9: Summary of thermal overloads for summer peak conditions — Central Valley / Sierra Division (Category C)

Category

Loading (%)

ISO Proposed

Overloaded Facility

Worst Contingency

Colgate-Rio Oso 230 kV Line

Category

Description

2011

2013

2014

PAES

Mitigation

South of Palermo

kV Transformer No. 1

Siera-T-13 | Bogue-Rio Oso 115 kV line & Table Mountain-Rio Oso C DCTL 109% | 119% | 121% | 122% | 118% 129% q
230 KV Line recondctor
Siera-T-14 | Bogue-Rio 0so 115 kV line Rio 00 230 kV Bus 1 C BusOutage | 96% | 105% | 106% | 107% | 104% | 112% fe%‘g: d‘;ftga'erm"
Table Mountain-Rio Oso 230
Siera-T-15 | Bogue-Rio 0so 115 kV line KV Line _Colgate-Rio Oso C N-1-1 100% | 119% | 121% | 122% | 118% | 1299 | South d°f Palermo
230 KV Line recondctor
. . . Upgrade Atlantic-
N ] . . Rio Oso-Atlantic 230 kV Line . o o 0 N N . .
Siera-T-16 | Del Mar-Altantic 60 kV line #1  Atlantic-Gold Hill 230 KV Line C N-1-1 93% 91% 97% | 104% | 114% | Diverge I;’;asci\r/cggzggots
Placer-Gold Hill No. 1 115 kV Upgrade Atlantic-
Siera-T-17 | Drum-Higgins 115 kV line Line & Placer-Gold Hill No. 2 C DCTL 109% | 111% | 118% | 123% | 126% | Diverge | Placer corridor to
115 kV Line 115 kV operation
Drum-Rio Oso No. 2 115 kV Operating solution
Siera-T-18 | Drum-Rio Oso 115kV line#1 | Line  _Drum-Bell 115 kV C N-1-1 173% | 170% | 169% | 168% | 138% | <95% | to curtail generation
Line (Drum-Higgins) and/or reconductor
Drum-Rio Oso No. 1 115 kV Operating solution
Siera-T-19 | Drum-Rio Oso 115kV line#2 | Line  _Drum-Bell 115 kV C N-1-1 141% | 137% | 136% | 135% | 127% | <95% | to curtail generation
Line (Drum-Higgins) and/or reconductor
. . Placer-Gold Hill No. 2 115 kV Upgrade Atlantic-
Siera 720 | 04 HirHorseshoe TS KVINe | jpe ™ prum.Bell 115 kv Line | ¢ N-1-1 116% | 78% | 80% | 82% | 84% | 107% | Placer corridor to
(Drum-Higgins) 115 kV operation
. . Placer-Gold Hill No. 1 115 kV Upgrade Atlantic-
Siera T21 | o HirHorseshoe TS KVINe | jne ™ prum.Bell 115 kv Line | ¢ N-1-1 131% | 88% | 91% | 93% | 95% | 122% | Placer corridor to
(Higgins-Bell) 115 kV operation
Drum-Bell 115 kV Line (Drum- Third Gold Hil
Siera-T-22 | Gold Hill 230/115 kV Bank #1 | Higgins) _Gold Hill 230/115 C N-1-1 96% | 98% | 101% | 104% | 106% | 124%
kV Transformer No. 2 2301115 KV bank
Drum-Bell 115 kV Line (Drum- Third Gold Hil
Siera-T-23 | Gold Hill 230/115 kV Bank #2 | Higgins) _Gold Hill 230/115 C N-1-1 96% | 98% | 101% | 104% | 106% 124% 930/115 KV bank
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. , Category Loading (%) ISO Proposed
Overloaded Facility Worst Contingency Category Description 2011 2012 | 2013 2014 | 2015 2020 Mitigation
I o . Rio Oso-Atlantic 230 kV Line . 0 0 0 0 0 , New Rio Oso-
Siera-T-24 | Atlantic-Lincoln 115 kV line  Atlantic-Gold Hill 230 KV Line C N-1-1 125% | 123% | 130% | 137% | 147% | Diverge Atlantic 230KV line
I : T . Rio Oso-Atlantic 230 kV Line . o o 0 o o . New Rio Oso-
Siera-T-25 | Rio Oso-Lincoln 115kV line  Atlantic-Gold Hill 230 KV Line C N-1-1 113% | 116% | 123% | 129% | 140% | Diverge Atlantic 230KV line
. . . Gold Hill-Clarksville 115 kV ,
Siera-T-26 | Missourt FlatGold Hl 15KV e ™ wissouri Flat-Gold Hil | ¢ N1 | 142% | 112% | 115% | 119% | 123% | 1449, | ClorKSville Area
line # 1 No. 2 115 KV Lin reinforcement
. Colgate-Rio Oso 230 kV Line . .
Siera-T-27 | Falermo-Bogue T19KVIne | g rahie pountain-Rio Oso c DCTL | 113% | <90% | <90% | <90% | <90% | <903 | OPerating solution
(Palermo - Honcut Section) 230 KV Line for 2011
. Colgate-Rio Oso 230 kV Line
Siera-T-28 | [ alermo-Bogue T19KVIine | g ahie Mountain-Rio Oso c DCTL o7% | 87% | 90% | 92% | 90% | 1119 | SouthofPalermo
(Olivehurst-Bogue Section) 230 KV Line recondctor
T i , Colgate-Rio Oso 230 kV Line " 0 0 0 0 0 o, | Operating solution
Siera-T-29 | Palermo-Bogue 115 kV line “Pease-Rio 0so 115 kV Line C N-1-1 101% 43% 44% 46% 43% 55% for 2011
Colgate-Rio Oso 230 kV Line Operating solution
Siera-T-30 | Palermo-Nicolaus 115 kV Line | & Table Mountain-Rio Oso C DCTL 137% | <90% | <90% | <90% | <90% | <90% P g
230 KV Line for 2011
Siera-T-31 | Palermo-Nicolaus 115 kV Line | Rio Oso 230 kV Bus 1 C Bus Outage | 117% | <90% | <90% | <90% | <90% | <90% gf%‘}'{‘g solution
Colgate-Rio Oso 230 kV Line South of Palermo
Siera-T-32 | Palermo-Pease 115 kV Line & Table Mountain-Rio Oso C DCTL 92% 90% 93% 95% | 111% 111% recondctor
230 kV Line
Colgate-Rio Oso 230 kV Line South of Palermo
Siera-T-33 | Palermo-Pease 115 kV Line & Table Mountain-Rio Oso C N-1-1 <95% 90% 93% 95% | 111% 111% recondctor
230 kV Line
Colgate-Rio Oso 230 kV Line South of Palermo
Siera-T-34 | Pease-Rio Oso 115 kV line & Table Mountain-Rio Oso C DCTL 139% | 135% | 137% | 139% | 117% 152%

230 kV Line

recondctor
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. , Category Loading (%) ISO Proposed
Overloaded Facility Worst Contingency Category Description 2013 2014 | 2015 2020 Mitigation
Siera-T-35 | Pease-Rio Oso 115 kV line Rio Os0 230 KV Bus 1 C Bus Outage | 120% | 118% | 120% | 121% | 99% | 132% rse?:lg: d‘;ftga'erm"
N Pleasant Grove-Formica 115 Rio Oso-Atlantic 230 kV Line . N o 0 o o . New Rio Oso-
Siera-T-38 | 1/ line Atlantic-Gold Hil 230kV Line | © N-1-1 125% | 122% | 129% | 136% | 147% | Dverge | xyaniic 230KV fine
Rio Oso-Gold Hill 230 kV Line New Rio Oso-
Siera-T-37 | Rio Oso-Atlantic 230 kV line _Middle Fork-Gold Hill 230 kV C N-1-1 107% | 107% | 108% | 109% | 109% 122% Atlantic 230KV i
Line antic ine
T . w , Rio Oso-Atlantic 230 kV Line " 0 0 0 0 0 , New Rio Oso-
Siera-T-38 | Rio Oso-Lincoln 115 kV line  Atlantic-Gold Hill 230 KV Line C N-1-1 113% | 116% | 123% | 129% | 139% | Diverge Atlantic 230KV line
Colgate-Rio Oso 230 kV Line South of Palermo
Siera-T-39 | Rio Oso-Nicolaus 115 kV line | & Table Mountain-Rio Oso C DCTL 101% | 93% | 94% | 94% | <90% | 103% dt
230KV Line recondctor
T Table Mountain-Rio Oso 230 Poe-Rio Oso 230 kV Line " 0 0 0 0 0 o, | Operating solution
Siera-T-40 | 1/ jine Colgate-Rio Os0 230 kV Line C N-1-4 M0% | 84% | 8% | 88% | 87% | 100% | 0014

Table A-4.10: Summary of low voltages for summer peak conditions — Central Valley / Sierra Division (Category A

i - Category Min. Post Contingency Voltage (PU) ISO Proposed
Substeton Horst contngency Cale0OY  Descripion 2011 2012 | 2013 2014 2015 | 2020 Mitigation
Siera-V-01 | ATLANTC 230 kv Normal A N-0 095| 095| 096| 095| 095| 0g3 | o Oso/Gold Hil
area voltage spport
Siera-V-02 | ATLANTI 60KV Normal A N-0 097 | 098 | 098| 097 | 097 | 094 | hlanticPlacertts
kV conversion
Siera-V-03 | DELMAR 60KV Normal A N-0 096 | 096| 096| 096| 095| 092 | htanticPlacertts
kV conversion
SieraV-04 | GOLDHILL 230KV Normal A N-0 096 | 096| 096| 096| 096| 094 | 0OsCICOdHI
area voltage spport
SieraV-05 | RIDOSO 230 kV Normal A N-0 096 | 096| 096| 096| 096| 04| o Oso/GodH
area voltage spport
Siera-V-06 | ROCKLIN ~ 60KV Normal A N-0 097 | 097 | 097 | 097 | 097 | 093 | hlanticPlacertts
kV conversion
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) , Category Min. Post Contingency Voltage (PU) ISO Proposed
Substation Worst Contingency Calegory  pescripon 2011 2012 2013 2014 | 2015 | 2020 Mitigation
Siera-V-07 | SIERRAPI 60 kV Normal A N-0 096 | 096| 096| 096| 095 ogp | AdanticPlacer11s
kV conversion
Siera-V-08 | TAYLOR 60 kV Normal A N-0 097 | 098| 097| 097 | o097| og3 | AtanticPlacer115
kV conversion

Table A-4.11: Summary of low voltages for summer peak conditions — Central Valley / Sierra Division (Category B)

Min. Post Conti Voltage (PU
Substation Worst Contingency Category DCategqry in. Post Contingency Voltage (PU) ISOIF_’rop‘osed
escription 2012 2013 2014 2015 Mitigation
Siera-V-09 | DELMAR 60KV Atlantic-Gold Hill 230 kV Line B L-1 094| 094| 094| 094| 093| 089 ﬁ\\t/'a”“c Placer 115
conversion
Siera-V-10 | FORSTHL 60 kV OXBOW F 1 & Colgate-Grass B G-1/L-1 093| 093] 092| 092 092| o089 | Drumareavoltage
Valley 60 kV Line support
Siera-V-11 | OXBOW 60KV OXBOW F 1 & Colgate-Grass B G-1/L-1 093| 093] 092| 092 092| o089 | Drumareavoltage
Valley 60 kV Line support
Siera-V-12 | SIERRAPI 60 kV Atlantic-Gold Hill 230 kV Line B L-1 094 | 094| 094| 094| 093] 089 ﬁ\\t/'a”t'c Placer 115
conversion

Table A-4.12: Summary of low voltages for summer peak conditions — Central Valley / Sierra Division (Category C)
Category

Substation

Worst Contingency

Category

PAN

Min. Post Contingency Voltage (PU)
2013

2012

2014

2015

ISO Proposed

Description

Mitigation

Siera-V- Palermo-Colgate 230 kV Coloate area
ALLEGHNY 60KV Line & Colgate-Rio Oso C DCTL 0.91 0.90 0.89 0.89 0.88 0.89 | %9
13 ; voltage support
230 kV Line
Siera-V- Rio Oso-Atlantic 230 kV New Rio Oso-
ATLANTC ~ 230kV Line & Rio Oso-Gold Hil C DCTL 0.93 0.93 0.93 0.93 0.92 0.89 . .
14 . Atlantic 230kV line
230 kV Line
. Rio Oso-Atlantic 230 kV .
Siera-V- | ATLANTI 60KV Line  _Atlantic-Gold C N-1-1 0.75 0.76 0.74 0.71 068 | Diverge | New Rio Oso-
15 . . Atlantic 230kV line
Hill 230 KV Line
. Rio Oso-Atlantic 230 kV .
Siera-V- | ATLANTIC 115 kv Line  _Atlantic-Gold C N-1-1 0.86 0.87 0.85 0.84 081 | Diverge | New Rio Oso-
16 Hill 230 KV Line Atlantic 230kV line
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, , Category Min. Post Contingency Voltage (PU) ISO Proposed
Substation Worst Contingency Category Description 2011 2012 2013 2014 2015 2020 Mitigation
. Palermo-Colgate 230 kV .
1S|7era-V- BEALE 1 60KV Line & Colgate-Rio Oso c DCTL 091| 09| 08| 08| 08| 088 fc’)‘l“;”‘é"'siarift
230 KV Line S
Siera-V- Placer-Gold Hill No. 1 115 Atlantic Placer
BELLPGE 115kV kV Line _Drum-Bell 115 C N-1-1 0.94 0.93 0.93 0.93 0.91 0.84 .
18 . . 115 kV conversion
kV Line (Higgins-Bell)
Siera-V- Rio Oso-Atlantic 230 kV New Rio Oso-
DEL MAR  60kV Line & Rio Oso-Gold Hill C DCTL 0.94 0.94 0.93 0.93 0.92 0.87 . .
19 ) Atlantic 230kV line
230 kV Line
Siera-V- Placer-Gold Hill No. 1 115 Atlantic Placer
20 FLINT 115 kV kV Line _Drum-Bell 115 C N-1-1 0.95 0.94 0.94 0.93 0.93 0.85 115 KV conversion
kV Line (Higgins-Bell)
Siera-V- Rio Oso-Atlantic 230 kV New Rio Oso-
21 FORMICA  115kV Line _Atlantic-Gold C N-1-1 0.88 0.89 0.87 0.85 0.83 | Diverge Atlantic 230KV line
Hill 230 kV Line
Siera-V- FORSTHL 60 kV ROLLINSF 1 & OXBOW F c N-1-1 0.91 0.92 0.90 0.90 0.90 0.88 Drum area voltage
22 1 support
Siera-V- Palermo-Colgate 230 kv Drum area voltage
GRSS VLY  60kV Line & Colgate-Rio Oso C DCTL 0.90 0.89 0.89 0.88 0.87 0.88
23 . support
230 kV Line
Siera-V- Rio Oso-Atlantic 230 kV New Rio Oso-
LINCLN  115kV Line _Atlantic-Gold C N-1-1 0.91 0.92 0.91 0.89 0.87 | Diverge . .
24 X ; Atlantic 230kV line
Hill 230 kV Line
Siera-V- OXBOW 60KV ROLLINSF 1 & OXBOW F c N-1-1 0.91 0.92 0.90 0.90 0.90 0.88 Drum area voltage
25 1 support
Siera-V- Placer-Gold Hill No. 1 115 Atlantic Placer
PLACER  115kV kV Line _Drum-Bell 115 C N-1-1 0.94 0.94 0.93 0.93 0.90 0.85 .
26 . g 115 kV conversion
kV Line (Higgins-Bell)
Siera-V- Rio Oso-Atlantic 230 kV New Rio Oso-
PLSNTGR 115kV Line _Atlantic-Gold C N-1-1 0.88 0.88 0.87 0.85 0.82 | Diverge . .
27 Hill 230 KV Line Atlantic 230kV line

Appendix A - Reliability Assessment ResultsAppendix A — Reliability Assessment Results




Substation

Worst Contingency

Category

Category

Min. Post Contingency Voltage (PU)

ISO Proposed

Description

2011

2012

2013

2014

2015

2020

Mitigation

, Rio Oso-Atlantic 230 kV ,
Siera-V- | ROCKLIN 60 kV Line _Atlantic-Gold C N-1-1 075 | 076 0.73 0.71 067 | Diverge | New Rio Oso-
28 . ) Atlantic 230kV line
Hill 230 kV Line
Siera-V- Rio Oso-Atlantic 230 kV New Rio Oso-
ROCKLIN  60kV Line & Rio Oso-Gold Hill C DCTL 0.95 0.95 0.95 0.94 0.93 0.89 . .
29 : Atlantic 230kV line
230 kV Line
Siera-V- Rio Oso-Atlantic 230 kV New Rio Oso-
SIERRAPI 60 kV Line _Atlantic-Gold C N-1-1 0.73 0.74 0.71 0.69 0.65 | Diverge : .
30 . ) Atlantic 230kV line
Hill 230 kV Line
Siera-V- Rio Oso-Atlantic 230 kV New Rio Oso-
SIERRAPI  60kV Line & Rio Oso-Gold Hill C DCTL 0.94 0.94 0.93 0.93 0.92 0.87 ) .
31 . Atlantic 230kV line
230 kV Line
Siera-V- Rio Oso-Atlantic 230 kV New Rio Oso-
30 SPI-LINC  115kV Line _Atlantic-Gold C N-1-1 0.91 0.92 0.91 0.89 0.87 | Diverge Atlantic 230KV line
Hill 230 kV Line
Siera-V- Rio Oso-Atlantic 230 kV New Rio Oso-
TAYLOR  60kV Line _Atlantic-Gold C N-1-1 0.75 0.76 0.74 0.71 0.67 | Diverge : .
33 ) ) Atlantic 230kV line
Hill 230 kV Line
Siera-V- Rio Oso-Atlantic 230 kV New Rio Oso-
TAYLOR  60kV Line & Rio Oso-Gold Hill C DCTL 0.95 0.95 0.95 0.94 0.93 0.89 : .
34 ) Atlantic 230kV line
230 kV Line
Siera-V- Rio Oso-Atlantic 230 kV New Rio Oso-
ULTR-RCK 115 kV Line _Atlantic-Gold C N-1-1 0.88 0.89 0.88 0.86 0.83 | Diverge . .
35 ) , Atlantic 230kV line
Hill 230 kV Line
Siera-V- Gold Hill 230/115 kV . . . . . . Third Gold Hill
35 Transformer Nos. 1 & 2 C N-1-1 Diverge | Diverge | Diverge | Diverge | Diverge | Diverge 230/115 KV bank

Table A-4.13: Summary of voltage deviations for summer peak conditions — Central Valley / Sierra Division (Category B)

Substation

Worst Contingency

Category

Category
Description

Post Contingency Voltage Deviation (%)
2013

2011

2012

2014

2015

2020

ISO Proposed
Mitigation

Siera-DV-01 | CAPEHORN 60 kV sglzb'z‘g';\) Snio'gate'Grass B G-1/L-1 5% | 5% | 6% | 6% | 6% | -8% SDJ:?Of‘trea voltage
AL OXBOW F 1 & Colgate-Grass e o o 79 70 79 _qo, | Drum area voltage
Siera-DV-02 | FORSTHL 60KV Valoy 60KV Lin B G-1/L1 O | 6% | | T% | | 9% | g
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Category Post Contingency Voltage Deviation (%) ISO Proposed

Substation Worst Contingency Category

Description 2011 2012 2013 2014 2015 2020 Mitigation
SieraDV-03 | OXBOW 60KV OXBOW F 1 B G-1 5% | 5% | 5% | 5% | 5% | -59 | Drumareavoliage

support
OXBOW F 1 & Colgate-Grass N RO 70 Q0 Q0 Q0 g0, | Drum area voltage
Valley 60 KV Line B G-1/L1 6% 7% 8% 8% 8% 9% support

ROLLINSF 1 & Colgate-Grass Drum area voltage

Siera-DV-04 | OXBOW  60kV

SieraDV-05 | ROLLINS 60KV sl B0V Lne B G-1/L-1 &% | B | 6| 1% T | % | D0

Siera-DV-06 | SHADYGLN 60 kV \Ff;;b"ggi\} gn?'gate'erass B G-1/L-1 5% | 5% | 6% | 6% | 6% | -8% EJgg‘oftrea voltage

Siera-DV-07 | WEMR SWS 60 kV SOLL'NS”&CO'gate'GraSS B G-1IL-1 5% | 5% | 6% | 6% | -6% | -89 | Drumareavoltage
alley 60 kV Line support

Table A-4.14: Summary of voltage deviations for summer peak conditions — Central Valley / Sierra Division (Category C)

, . Category Post Contingency Voltage Deviation (%) ISO Proposed
Substation Worst Contingency Calegory  pescripion 2011 | 2012 | 2013 2014 2015 2020 Mitigation
. Rio Oso-Atlantic 230 kV Line , New Rio Oso-
Siera-DV-08 | ATLANTC 230 kV  Atlantic-Gold Hill 230 KV Line C N-1-1 20% | -19% | -21% | -22% | -25% | Diverge Atlantic 230KV line
. Rio Oso-Atlantic 230 kV Line , New Rio Oso-
Siera-DV-09 | ATLANTI 60 kV  Atlantic-Gold Hill 230 KV Line C N-1-1 22% | -22% | -24% | -26% | -29% | Diverge Atlantic 230KV line
o WL Rio Oso-Atlantic 230 kV Line " 170 170 180 ong _pag . New Rio Oso-
Siera-DV-10 | ATLANTIC  115kV  Atlantic-Gold Hill 230 KV Line C N-1-1 17% 17% 18% | -20% | -23% | Diverge Atlantic 230KV line
Placer-Gold Hill No. 1 115 kV Atlantic Placer 115
Siera-DV-11 | BELLPGE 115kV Line _Drum-Bell 115KV Line C N-1-1 -5% 6% 6% -6% -8% -13% )
(Higgins-Bell) kV conversion
. Rio Oso-Atlantic 230 kV Line 0 0 0 0 0 , New Rio Oso-
Siera-DV-12 | DELMAR 60 kV  Atlantic-Gold Hill 230 KV Line C N-1-1 23% | -22% | -25% | -27% | -31% | Diverge Atlantic 230KV line
Placer-Gold Hill No. 1 115 kV Atlantic Placer 115
Siera-DV-13 | FLINT ~ 115kV Line _Drum-Bell 115KV Line C N-1-1 -5% 6% 6% 6% 6% -12% KV )
(Higgins-Bell conversion
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) . Category Post Contingency Voltage Deviation (%) ISO Proposed

Substation Worst Contingency Category Description 2011 | 2012 | 2013 2014 2015 2020 Mitigation

. Rio Oso-Atlantic 230 kV Line 0 0 0 0 0 , New Rio Oso-
Siera-DV-14 | FORMICA  115kV  Alantic-Gold Hill 230 kV Line C N-1-1 -15% | -15% | -16% | -18% | -20% | Diverge Atlantic 230KV line

AL Rio Oso-Atlantic 230 kV Line . 0o 0o 110 490 440 . New Rio Oso-
Siera-DV-15 | LINCLN ~ 115kV  Alantic-Gold Hill 230 kV Line C N-1-1 10% 10% 11% 12% 14% | Diverge Atlantic 230KV line
SieraDV-16 | OXBOW 60KV ROLLINGE 16 OXBOW F c N-1-1 8% | 8% | 9% | -10%| -10% | -10% Eljgg‘oftrea voltage
Placer-Gold Hill No. 1 115 kV Atlantic Placer 115

Siera-DV-17 | PLACER  115kV Line _Drum-Bell 115kV Line C N-1-1 -5% 6% 6% 6% -8% -12% )

(Higgins-Bell kV conversion

o WL Rio Oso-Atlantic 230 kV Line " 1RO 1RO 1RO 480 040 . New Rio Oso-
Siera-DV-18 | PLSNTGR  115kV  Alantic-Gold Hill 230 kV Line C N-1-1 15% 15% 16% 18% | -21% | Diverge Atlantic 230KV line

o WL Rio Oso-Atlantic 230 kV Line " 500 500 A0 0RO _ang . New Rio Oso-
Siera-DV-19 | ROCKLIN ~ 60 kV  Aantic-Gold Hill 230 kV Line C N-1-1 22% | -22% | -24% | -26% | -30% | Diverge Atlantic 230KV line

WL Rio Oso-Atlantic 230 kV Line " _5ao 500 RO 070 240 . New Rio Oso-
Siera-DV-20 | SIERRAPI 60 kV  Aantic-Gold Hill 230 kV Line C N-1-1 23% | -22% | -25% | -27% | -31% | Diverge Atlantic 230KV line

o WL ) Rio Oso-Atlantic 230 kV Line " 110 0o 110 490 140 , New Rio Oso-
Siera-DV-21 | SPI-LINC  115kV  Aantic-Gold Hill 230 kV Line C N-1-1 11% 10% 11% 13% 14% | Diverge Atlantic 230KV line

. Rio Oso-Atlantic 230 kV Line 0 0 0 0 0 , New Rio Oso-
Siera-DV-22 | TAYLOR 60 kV  Atlantic-Gold Hill 230 KV Line C N-1-1 22% | -22% | -24% | -26% | -30% | Diverge Atlantic 230KV line

Siera-DV-23 | ULTRRCK 115 kV Rio Oso-Atlantic 230 kV Line c N-1-1 4% | 4% | 5% | 7% | -19% | Diverge | NeW Rio Oso-

_Atlantic-Gold Hill 230 kV Line

Atlantic 230kV line

Table A-4.15: Summary of thermal overloads for summer peak conditions — Central Valley / Stockton / Stanislaus Division (Category A)

Overloaded Facility

Worst Contingency

Category

Category

Description

2011

2012

Loading (%)

2013

2014

2015

2020
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Mitigation




Category Loading (%) ISO Proposed

Overloaded Facility Worst Contingency Category Description 2011 2012 2013 2014 2020 Mitigation
Hammer-Contry
Stoc-T-01 :;'naemmer'm“””y Club 60 kV Normal A N-0 98% | 95% | 97% | 98% | 100% | 112% | Club 60KV line
switch replacement
Stoc-T-02 Weber-Tesla 230 kV line Normal A N-0 61% 67% 72% 78% 81% | 106% | Reconductor

Table A-4.16: Summary of thermal overloads for summer peak conditions — Central Valley / Stockton / Stanislaus Division (Category B)
Category Loading (%) ISO Proposed

Overloaded Facility Worst Contingency Category

Description 2011 ‘ 2012 2013 2014 Mitigation

Stoc-T-03 | Eight Mile-Tesla 230 kV line ﬁfgf 230/60 kV Transformer B T-1 61% | 64% | 70% | 76% | 79% | 112% | Rerate

Stoc-T-04 :;'naemmer'coun“y ClubBOKY | stagg-Hammer 60 KV Line B L-1 183% | 180% | 183% | 187% | 189% | 210% ggaES]ﬁzmmer new
Tesla 115 kV

Stoc-T-05 | Lammers-Kasson 115 kV line Tesla-Tracy 115 kV Line B L-1 102% 69% 70% 1% 73% 84% | capacity increased
project (Approved)
Tesla 115 kV

Stoc-T-06 | Lammers-Kasson 115 kV line 1S1T ?E\'/SLLSJ & Tesla-Tracy B G | 117% | 79% | 80% | 81% | 83% | 92% | capacity increased
project (Approved)

T, . Hammer-Country Club 60 kV ) 0 0 0 0 0 o, | Mosher area

Stoc-T-07 | Lockeford 60 KV line # 1 e B L1 89% | O1% | 93% | 95% | 96% | 107% | Moo el

Stoc-T-08 | Stagg-Tesla 230 kV line Ei'r?:t Mile Road-Tesla 230 kV B L1 59% | 62% | 67% | 72% | 75% | 104% | Rerate
Tesla 115 kV

Stoc-T-09 | Tesla-Schulte Sw St 115 kV line E\‘;hL‘f:f: Sw Sta-Lammers 115 B L1 100% | 72% | 72% | 72% | 72% | 75% | capacity increased
project (Approved)

Stoc-T-12 | Valley Springs 60 kV line # 1 Weber-Mormon Jct 60 kV Line B L-1 90% 99% 91% 92% 93% | 100% | Rerate

Stoc-T-13 Weber-Tesla 230 kV line Bellota-Tesla 230 kV Line B L-1 59% 65% 71% 78% 80% | 109% | Reconductor
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Category Loading (%) ISO Proposed

Overloaded Facility Worst Contingency Category Description 2011 | 2012 | 2013 2014 2020 Mitigation

COLLRVL1 1 & Bellota-Tesla

Stoc-T-14 Weber-Tesla 230 kV line 230 kV Line B G-1/L-1 65% 71% 78% 84% 87% | 116% | Reconductor
Stoc-T-15 | VestPoint-Valley Springs 60 |\t pnT 1 Gen B G-1 101% | 102% | 99% | 100% | 101% | 1082 | Second West Point-
kV line Valley Springs line

Table A-4.17: Summary of thermal overloads for summer peak conditions — Central Valley / Stockton / Stanislaus Division (Category C)

. ) Category Loading (%) ISO Proposed
Overloaded Facility Worst Contingency Category Description 2011 ‘ 2012 2013 2014 Mitigation

Stoc-T-16 | Eight Mile-Tesla 230 kV line Tesla 230 kV Bus 2-E C Bus Outage 65% 69% 75% 82% 85% | 119% | Rerate

Weber-Tesla 230 kV Line
Stoc-T-17 | Eight Mile-Tesla 230 kV line _Stagg 230/60 kV Transformer C N-1-1 66% 70% 76% 83% 89% | 121% | Rerate

No. 4

Tesla-Manteca 115 kV Line Vierra 115 KV
Stoc-T-18 | Kasson 115/60 kV Bank _Vierra-Tracy-Kasson 115 kV C N-1-1 83% 85% 87% 89% 92% | 106% looping

Line

Tesla-Manteca 115 kV Line Vierra 115 KV
Stoc-T-19 | Kasson-Louise 60 kV line _Vierra-Tracy-Kasson 115 kV C N-1-1 93% 96% | 100% | 104% | 108% | 136% looping

Line

T i , Tesla-Manteca 115 kV Line . o 0 0 o 0 o | Vierra115kV

Stoc-T-20 | Lammers-Kasson 115 kV line Tesla-Tracy 115 KV Line C N-1-1 136% 92% 94% 96% 99% | 115% looping

Lockeford-Bellota 230 kV Line Mosher area
Stoc-T-21 Lockeford 60 kV line # 1 _Hammer-Country Club 60 kV C N-1-1 104% | 107% | 111% | 114% | 118% | 127% )

Line reinforcement

Lockeford-Lodi No. 2 60 kV Indstrial area
Stoc-T-22 | Lockeford-Industrial 60 kV line Line  _Lodi-Industrial 60 kV C N-1-1 142% | 143% | 143% | 145% | 145% | 120% .

Line reinforcement

Lockeford-Lodi No. 2 60 kV Indstrial area
Stoc-T-23 | Lockeford-Lodi 60 kV line # 1 Line  _Lockeford-Industrial C N-1-1 142% | 143% | 144% | 146% | 147% | 127% .

60 KV Line reinforcement

T 1 edi : Lockeford-Industrial 60 kV Line . o 0 0 o 0 o, | Indstrial area

Stoc-T-24 | Lockeford-Lodi 60 kV line # 2 “Lodi-Industrial 60 KV Line C N-1-1 154% | 156% | 157% | 158% | 160% | 133% reinforcement
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" . Category Loading (%) ISO Proposed
Overloaded Facility Worst Contingency Category Description 2011 ‘ 2013 2014 2020 Mitigation
Lockeford-Lodi No. 2 60 kV Indstrial area
Stoc-T-25 | Lockeford-Lodi 60 kV line # 3 Line  _Lockeford-Industrial C N-1-1 176% | 178% | 180% | 182% | 186% | 157% reinforcement
60 kV Line
Lockeford-Lodi No. 2 60 kV Indstrial area
Stoc-T-26 Lodi-Industrial 60 kV line Line  _Lockeford-Industrial C N-1-1 223% | 225% | 226% | 228% | 186% | 152% reinforcement
60 kV Line
Tesla-Manteca 115 kV Line Vierra 115 kv
Stoc-T-27 | Manteca-Louise 60 kV line _Vierra-Tracy-Kasson 115 kV C N-1-1 88% 92% 97% | 101% | 107% | 141% looping
Line
. Reduce Stanislaus
. . Stanislaus-Melones Sw Sta- .
StocT-28 | SanislusManteca HISKVING | yanveca No. 1_Stanistaus- c N | 103% | 102% | 102% | 102% | 101% | 100% Eﬂoﬁggﬁfgm
Melones Sw Sta-Riverbank Jct )
contingency
. Stagg-Country Club No. 2 60
Stoc-T-29 ?tagg‘coun”y ClubB0kViine # |/ [ine _stagg-Hammer 60 c N-1-1 171% | 169% | 172% | 175% | 178% | 195% gﬂrzzhreer"ﬁ:o"r':é“m";i;
kV Line
Stagg-Country Club No. 1 60 Mosher & Hammer
Stoc-T-30 | Stagg-Hammer 60 kV line kV Line _Stagg-Country Club C N-1-1 171% | 168% | 171% | 175% | 178% | 194% area reinforcement
No. 2 60 kV Line
Weber-Tesla 230 kV Line
Stoc-T-31 Stagg-Tesla 230 kV line _Eight Mile Road-Tesla 230 kV C N-1-1 63% 67% 72% 78% 83% | 112% | Rerate
Line
Rerate or SPS to
Stanislaus-Melones Sw St- Stanislaus-Manteca No.2 115 reduce Stanislas PH
Stoc-T-32 Manteca 115 kV line # 1 kV & Stanislaus-Melones- C DCTL 107% | 107% | 107% | 107% | 107% | 106% | outpt following the
Riverbank Jct 115 kV Lines DCTL outage with
STE rating
Stanislaus-Manteca No.2 115 Sa?jr:ctzz %rtasnﬁ’sslats PH
Stoc-T-33 | Stanistaus-Melones -River Bank | kV & Stanislaus-Melones Sw C DCTL | 107% | 107% | 107% | 107% | 107% | 106% | outpt following the
Jet 115 kV line St-Manteca 115 kV line # 1 DCTL ith
Lines STE (:}Jtage wit
rating
‘o Stockton 'A'-Lockeford-Bellota .
Stoc-T-34 | Stockion'A-Lockeford-Bellota |\ 454 i -Bellota- c N-1-1 106% | 106% | 110% | 110% | 111% | 1189 | Rerate or operating
115kV line # 2 Lockeford 115 kV Line soltion
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" . Category Loading (%) ISO Proposed
Overloaded Facility Worst Contingency Category Descripion 2011 | 2012 | 2013 2014 2020 Mitigation
Stoc-T-35 Iﬁ:'a'Kassm'Ma”teca MKV | Testa 115 kv Bus 2 c BusOutage | 77% | 81% | 85% | 89% | 93% | 121% I\ngﬁ; 15kv
Tesla-Tracy 115 kV Line ,
StocT-36 | resikassonanteca TSV “senue Sw Sta-Lammers 115 | ¢ N-1-1 125% | 128% | 131% | 135% | 139% | 163% | ema 115KV
ine KV Line looping
StocT-37 | resia-Salado-Manteca TRV 1 ieagqon 115 kv Bus c BusOutage | 78% | 81% | 4% | 87% | 90% | 116% I\Qggﬁ; 15KV
Tesla-Tracy 115 kV Line Tesla 115 kV
Stoc-T-38 | Tesla-Schulte Sw St 115 kV line | _GWF Tracy-Schulte 115 kV C N-1-1 108% 73% 74% 76% 78% 90% | capacity increased
Line project (Approved)
Tesla-Tracy 115 kV Line Vierra 115 kV
Stoc-T-39 | Tesla-Schulte Sw St 115 kV line | _GWF Tracy-Schulte 115 kV C N-1-1 N% | 93% | 9% | 97% | 100% | 115% looping
Line
Tesla-Manteca 115 kV Line Vierra 115 kv
Stoc-T-40 | Tesla-Tracy 115 kV line _Schulte Sw Sta-Lammers 115 C N-1-1 120% | 123% | 125% | 128% | 132% | 153% .
KV Line looping
, Tesla-Manteca 115 kV Line ,
Stoc-T41 | prerartracyKasson SRV sepite Sw Sta-Lammers 115 | C N-1-1 110% | 113% | 116% | 120% | 125% | 1529 | Viema 115KV
ine KV Line looping
Stoc-T-42 | Weber-Tesla 230 kV line Tesla 230 kV Bus 2-E C Bus Outage 67% 73% 80% 86% 89% | 119% | Reconductor
Bellota-Tesla 230 kV Line
Stoc-T-43 | Weber-Tesla 230 kV line _Bellota - Warnerville 230 kV C N-1-1 64% 1% 7% 83% 92% | 122% | Reconductor
Line

Table A-4.18: Summary of low voltages for summer peak conditions — Central Valley / Stockton / Stanislaus Division (Category B)
Min. Post Contingency Voltage (PU)

Substation

Worst Contingency

Category

Category Description

2011

2012

2013

2014

2015

ISO Proposed
Mitigation

Stoc-V-01

LOCKFORD 230 kV

Lockeford-Bellota 230 kV Line

0.84

0.84

0.84

0.83

0.83

0.84

Lockeford voltage
Support
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Table A-4.19: Summary of low voltages for summer peak conditions — Central Valley / Stockton / Stanislaus Division (Category C)

. . Category Min. Post Contingency Voltage (PU) ISO Proposed
Substation Worst Contingency Category Description 2011 2012 2013 2014 2015 2020 Mitigation
Lockeford-Bellota 230 kV Line New Industrial area
Stoc-V-02 | COLONY  60kV _Hammer-Country Club 60 kV C N-1-1 0.88 0.87 0.87 0.86 0.85 0.88 | 230/60 kV
Line substation
Stagg-Tesla 230 kV Line &
Stoc-V-03 EIGHT Ml 230 kV Eight Mile Road-Tesla 230 kV C DCTL 0.89 0.89 0.88 0.88 0.89 0.82 | Voltage support
Line
Lockeford-Bellota 230 kV Line New Industrial area
Stoc-V-04 LOCKEFRD 60 kV _Hammer-Country Club 60 kV C N-1-1 0.90 0.89 0.88 0.87 0.87 0.89 | 230/60 kV
Line substation
Lockeford-Bellota 230 kV Line Lockeford voltage
Stoc-V-05 LOCKFORD 230 kV & Brighton-Bellota 230 KV Line C DCTL 0.83 0.82 0.82 0.81 0.81 0.82 Support
Lockeford-Bellota 230 kV Line Lockeford voltage
Stoc-V-06 LOCKFORD 230 kV _Hammer-Country Club 60 kV C N-1-1 0.80 0.80 0.79 0.78 0.78 0.79 Support g
Line
Lockeford-Bellota 230 KV Line New Industrial area
Stoc-V-07 LODI 60 kV & Brighton-Bellota 230 KV Line C DCTL 0.90 0.89 0.88 0.87 0.87 0.90 | 230/60 .kV
substation
Lockeford-Bellota 230 kV Line New Industrial area
Stoc-V-08 | LODI 60 kV _Hammer-Country Club 60 kV C N-1-1 0.86 0.85 0.85 0.84 0.83 0.86 | 230/60 kV
Line substation
. New Industrial area
Stoc:V-09 | MONDAVI 60KV Lockeford-Belota 230 kV Line c DCTL 090 | 089 08| 087 | 087 | 090 23060KkV
& Brighton-Bellota 230 kV Line .
substation
Lockeford-Bellota 230 kV Line New Industrial area
Stoc-V-10 MONDAVI 60 kV _Hammer-Country Club 60 kV C N-1-1 0.86 0.85 0.85 0.83 0.83 0.86 | 230/60 kV
Line substation
Lockeford-Bellota 230 kV Line New Industrial area
Stoc-V-11 MSHR 60V 60 kV _Hammer-Country Club 60 kV C N-1-1 0.85 0.83 0.83 0.81 0.81 0.83 | 230/60 kV
Line substation
Stagg-Tesla 230 kV Line & Staqq voltage
StocV-12 | STAGG 230KV Eight Mile Road-Tesla 230 KV C DCTL 088 | 088| 08| 087| 087 | 080 Su;?pgo " g
Line
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Substation

Worst Contingency

Category

Category

Min. Post Contingency Voltage (PU)

ISO Proposed

VICTOR  60kV

Lockeford-Bellota 230 kV Line
_Hammer-Country Club 60 kV
Line

Description

2011

0.89

2012

0.88

2013

0.87

2014

0.86

2015

0.85

2020 Mitigation

New Industrial area

0.88 | 230/60 kV
substation

Substation

Worst Contingency

Category

Category Description

2011

Post Contingency Voltage Deviation (%)

2012

2013

2014

2015

ISO Proposed

2020 Mitigation

New Industrial area
Stoc-DV-01 | COLONY 60 kV Lockeford-Bellota 230 kV Line B L-1 -8% 9% | -10% | -10% | -10% -8% | 230/60 kV
substation
WESTPNT 1 11.50 Linden area voltage
Stoc-DV-02 | CORRAL  60kV _Weber-Mormon Jct 60 kV B G-1/L1 -5% -5% -3% -3% -3% -4% support g
Line
STANISLS 1 13.80 Stanislaus voltage
Stoc-DV-03 | FROGTOWN  115kV _Schulte Sw Sta-Lammers 115 B G-1/L1 -4% -5% -5% -5% -5% -5% support g
kV Line
V. Schulte Sw Sta-Lammers 115 ) o o o o o _no, | Vierra 115 kV
Stoc-DV-04 | LAMMERS  115kV KV Line B L-1 5% 5% 5% 5% 5% 6% looping
Stoc-DV-05 | LINDEN 60 kV Weber-Mormon Jct 60 KV Line B L-1 6% | 8% | 5% | -4% | -4% | -4% 'S'L“S;O” e voltage
New Industrial area
Stoc-DV-06 | LOCKEFRD 60 kV Lockeford-Bellota 230 kV Line B L-1 -8% -9% 9% | -10% | -10% -8% | 230/60 kV
substation
Stoc-DV-07 | LOCKFORD 230 kV Lockeford-Bellota 230 kV Line B L-1 A13% | 13% | -14% | -14% | -14% | -12% ;ﬁ;ﬁ)f?trd voltage
New Industrial area
Stoc-DV-08 | LODI 60 kV Lockeford-Bellota 230 kV Line B L-1 -8% 9% | -10% | -10% | -10% -8% | 230/60 kV
substation
New Industrial area
Stoc-DV-09 | MONDAVI 60 kV Lockeford-Bellota 230 kV Line B L-1 -8% 9% | -10% | -10% | -10% -8% | 230/60 kV
substation
Schulte Sw Sta-Lammers 115 0 0 0 0 0 o | Vierra 115kV
Stoc-DV-10 | Ol GLASS  115kV KV Line B L-1 -5% -5% -5% -5% -5% -6% looping
Second West Point-
_DV- ~ _70, _70, 20 _10, _20, _20,
Stoc-DV-11 | PNE GRVE 60 kV WEST PNT 1 11.50 B G-1 7% 7% 2% 3% 3% 3% Valley Springs line
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, . Category Post Contingency Voltage Deviation (%) ISO Proposed
Substation Worst Contingency Calegory  pescripon 2011 2012 2013 2014 | 2015 2020 Mitigation
STANISLS 1 13.80 .
Stoc-DV-12 | STANISLS 115 kV _Schulte Sw Sta-Lammers 115 B G-1/L-1 6% | 6% | -6%| -6%| -6%]| -6% Sta”'s'rf‘us voltage
KV Line SUPpPO
New Industrial area
Stoc-DV-13 | VICTOR 60 kV Lockeford-Bellota 230 kV Line B L-1 -8% -9% 9% | -10% | -10% -8% | 230/60 kV
substation
Second West Point-
_DV- _ _Qo _Qo _20, _20, _AO, _AO,
Stoc-DV-14 | WESTPNT 60 kV WESTPNT 1 11.50 B G-1 8% 8% 3% 3% 4% 4% Valley Springs line

Table A-4.21: Summary of voltage deviations for summer peak conditions — Central Valley / Stockton / Stanislaus Division (Category C)

, . Category Post Contingency Voltage Deviation (%) ISO Proposed
Substation Worst Contingency Category Description 2011 2012 2013 2014 2015 2020 Mitigation
Bellota 230/115 kV Bellota 115 kV
Stoc-DV-15 | BELLOTA  115kV Transformer No. 1 _Bellota C N-1-1 -5% -5% -6% -6% 1% | -12% voltage support
2301115 KV Transformer No. 2 ge supp
Bellota 230/115 kV Bellota 115 kV
Stoc-DV-16 | CAMANCHE 115 kV Transformer No. 1 _Bellota C N-1-1 -4% -4% -5% -6% 6% | -12% voltage suoort
230/115 kV Transformer No. 2 ge supp
Stagg-Tesla 230 kV Line & Staqq voltage
Stoc-DV-17 | CNTRY CB 60 kV Eight Mile Road-Tesla 230 KV C DCTL 8% | 7% | -8%| -9%| -10%| D Supgpgo " g
Line
Eight Mile Road-Tesla 230 kV Staqa voltage
Stoc-DV-18 | CNTRY CB 60 kV Line _Stagg 230/60 kV C N-1-1 -10% 9% | -11% | -12% | -13% D S 99 g
upport
Transformer No. 4
v Lockeford-Bellota 230 kV Line 110 190 490 _1a0 40 440, | Lockeford voltage
Stoc-DV-19 | COLONY  60kV & Brighton-Bellota 230 KV Line C DCTL 11% 12% 12% 13% 13% 11% Support
Lockeford-Bellota 230 kV Line
Stoc-DV-20 | COLONY 60KV _Hammer-Country Club 60 kV C N-1-1 A4% | 5% | -16% | -16% | -17% | -149, | Lockeford voltage
Line Support
Stagg-Tesla 230 kV Line &
Stoc-DV-21 | EIGHT Ml 230 kV Eight Mile Road-Tesla 230 kV C DCTL 10% | -10% | -11% | -11% | -12% D Voltage support
Line
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) . Category Post Contingency Voltage Deviation (%) ISO Proposed
Substation Worst Contingency Calegory  pescripon 2011 2012 2013 2014 | 2015 2020 Mitigation
Eight Mile Road-Tesla 230 kV
Stoc-DV-22 | EIGHTMI 230 kV Line _Stagg 230/60 kV C N-1-1 A% | -11% | 12% | 13% | -13% D Voltage support
Transformer No. 4
Stagg-Tesla 230 kV Line & Staqq voltage
Stoc-DV-23 | HAMMER 60 kV Eight Mile Road-Tesla 230 kV C DCTL -8% 7% -8% 9% | -10% D Sur?;?o i g
Line
Eight Mile Road-Tesla 230 kV Staqq voltage
Stoc-DV-24 | HAMMER 60 kV Line _Stagg 230/60 kV C N-1-1 10% | -10% | -11% | -12% | -13% D 99 g
Transformer No. 4 Support
Bellota 230/115 kV . . i . ) | Bellota 115 kv
Stoc-DV-25 | KYOHO 115kV Transformer No. 1 _Bellota C N-1-1 -5% -5% 6% -6% 1% | -12% voltage suoort
230/115 kV Transformer No. 2 ge supp
Tesla-Tracy 115 kV Line Vierra 115 kV
Stoc-DV-26 | LAMMERS  115kV _Schulte Sw Sta-Lammers 115 C N-1-1 -9% 9% | -10% | -10% | -10% | -12% .
kV Line looping
. New Industrial area
Stoc-DV-27 | LOCKEFRD 60 kV Lockeford-Bellota 230 kY Line c DCTL | -M% | 1% | -12% | -12% | -13% | -11% | 230/60 kV
& Brighton-Bellota 230 kV Line substation
Lockeford-Bellota 230 kV Line New Industrial area
Stoc-DV-28 | LOCKEFRD 60 kV _Hammer-Country Club 60 kV C N-1-1 13% | -15% | -15% | -16% | -17% | -14% | 230/60 kV
Line substation
v Lockeford-Bellota 230 kV Line 1RO 1RO P 1RO 470 440, | Lockeford voltage
Stoc-DV-29 | LOCKFORD 230 kV & Brighton-Bellota 230 kV Line C DCTL 15% 15% 16% 16% 17% 14% Support
Lockeford-Bellota 230 kV Line
Stoc-DV-30 | LOCKFORD 230 kV _Hammer-Country Club 60 kV c N-1-1 AT% | 8% | -18% | -19% | -19% | -17% ;ﬁfgﬁtm voltage
Line
. New Industrial area
Lockeford-Bellota 230 kV Line 490 190 490, 40 420 419
Stoc-DV-31 | LODI 60 kV & Brighton-Bellota 230 kV Line C DCTL 12% 12% 12% 13% 13% 11% zﬁgé?;)tllgvn
Lockeford-Bellota 230 kV Line New Industrial area
Stoc-DV-32 | LODI 60 kV _Hammer-Country Club 60 kV C N-1-1 14% | -15% | -16% | -17% | -17% | -14% | 230/60 kV
Line substation
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) . Category Post Contingency Voltage Deviation (%) ISO Proposed
Substation Worst Contingency Category Description 2011 2012 2013 2014 2015 2020 Mitigation
Stagg-Tesla 230 kV Line & New Industrial area
Stoc-DV-33 | METTLER 60 kV Eight Mile Road-Tesla 230 kV C DCTL -8% 7% -8% 9% | -10% D 230/60 kV
Line substation
Eight Mile Road-Tesla 230 kV New Industrial area
Stoc-DV-34 | METTLER 60 kV Line _Stagg 230/60 kV C N-1-1 0% | -10% | -11% | -12% | -13% D 230/60 kV
Transformer No. 4 substation
. New Industrial area
v Lockeford-Bellota 230 kV Line 190 190 490 _1a0 40 410
Stoc-DV-35 | MONDAVI 60 kV & Brighton-Bellota 230 KV Line C DCTL 12% 12% 12% 13% 13% 1% iﬁgggut\;
Lockeford-Bellota 230 kV Line New Industrial area
Stoc-DV-36 | MONDAVI 60 kV _Hammer-Country Club 60 kV C N-1-1 14% | 15% | -16% | -17% | -17% | -14% | 230/60 kV
Line substation
Stagg-Tesla 230 kV Line & New Industrial area
Stoc-DV-37 | MSHR 60V 60 kV Eight Mile Road-Tesla 230 kV C DCTL -8% -7% -8% 9% | -10% D 230/60 kV
Line substation
Lockeford-Bellota 230 kV Line New Industrial area
Stoc-DV-38 | MSHR 60V 60 kV _Hammer-Country Club 60 kV C N-1-1 16% | -18% | -19% | -20% | -20% | -17% | 230/60 kV
Line substation
Stagg-Tesla 230 kV Line & Staqq voltage
Stoc-DV-39 | NEW HOPE 60 kV Eight Mile Road-Tesla 230 KV C DCTL 8% | 7% | -8%| -9%| -10%| D Su;?;?o " g
Line
Eight Mile Road-Tesla 230 kV Staqa voltage
Stoc-DV-40 | NEW HOPE 60 kV Line _Stagg 230/60 kV C N-1-1 0% | -10% | 1% | -12% | -13% D 99 g
Support
Transformer No. 4
Tesla-Tracy 115 kV Line Vierra 115 kv
Stoc-DV-41 | Ol GLASS 115kV _Schulte Sw Sta-Lammers 115 C N-1-1 -9% 9% | -10% | -10% | -10% | -12% )
KV Line looping
Stagg-Tesla 230 kV Line & Staaq voltage
Stoc-DV-42 | SEBASTIA 60 kV Eight Mile Road-Tesla 230 kV C DCTL -8% 7% -8% 9% | -10% D Sur?pgo " g
Line
Eight Mile Road-Tesla 230 kV Staqa voltage
Stoc-DV-43 | SEBASTIA 60 KV Line _Stagg 230/60 kV C N-1-1 0% | -10% | -11% | -12% | -13% | D 99 voltag
Support
Transformer No. 4
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. ) Category Post Contingency Voltage Deviation (%) ISO Proposed
Substation Worst Contingency Category Description 2011 2012 | 2013 2014 2015 | 2020 Mitigation
Stagg-Tesla 230 kV Line &
Stoc-DV-44 | STAGG 230 kV Eight Mile Road-Tesla 230 kV C DCTL 1% | 1% | 12% | -12% | -13% | D gharf’so‘lff"age
Line
Eight Mile Road-Tesla 230 kV Staga voltage
Stoc-DV-45 | STAGG 230 kV Line _Stagg 230/60 kV C N-1-1 A2% | -12% | -13% | -14% | -15% | D SUF;quO o
Transformer No. 4
Bellota 230/115 kV Bellota 115 kV
Stoc-DV-46 | STKTONA  115kV Transformer No. 1 _Bellota C N-1-1 -3% -3% -4% -4% 5% | -11% voltage support
230/115 kV Transformer No. 2
Bellota 230/115 kV Bellota 115 kV
Stoc-DV-47 | STKTONB  115kV Transformer No. 1 _Bellota C N-1-1 -5% -5% 6% -6% 1% | -12% voltage support
230/115 kV Transformer No. 2
Stagg-Tesla 230 kV Line & Staqa voltage
Stoc-DV-48 | TERMNOUS 60 kV Eight Mile Road-Tesla 230 kV C DCTL -8% 7% -8% 9% | -10% D Su;)%;o o g
Line
Eight Mile Road-Tesla 230 kV Staga voltage
Stoc-DV-49 | TERMNOUS 60 kV Line _Stagg 230/60 kV C N-1-1 10% | -10% | -11% | -12% | -13% D Su;?;?o o g
Transformer No. 4
Tesla-Tracy 115 kV Line Vierra 115 kV
Stoc-DV-50 | TRACY  115kV _Schulte Sw Sta-Lammers 115 C N-1-1 -8% -8% -9% -9% 9% | -11% looping
kV Line
Stagg-Tesla 230 kV Line & Staqq voltage
Stoc-DV-51 | UOP 60KV Eight Mile Road-Tesla 230 kV c DCTL 8% | 7% | 8% | 9% | -10%| D Su;?pgo e
Line
Eight Mile Road-Tesla 230 kV
Stoc-DV-52 | UOP 60 kV Line _Stagg 230/60 kV c N-1-1 A0% | 9% | 1% | -12% | 3% | D | o299 voltage
Transformer No. 4 Suppor
. New Industrial area
Lockeford-Bellota 230 kV Line 100 | qq00 | 400 | 420 | 420 | 440
Stoc-DV-53 | VICTOR 60 kV & Brighton-Bellota 230 kV Line C DCTL 11% M% | -12% | -13% | -13% | -11% | 230/60 kv
substation
Lockeford-Bellota 230 kV Line New Industrial area
Stoc-DV-54 | VICTOR 60 kV _Hammer-Country Club 60 kV C N-1-1 13% | -15% | -16% | -16% | -17% | -14% | 230/60 kV
Line substation
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APPENDIX A-5: Reliability Assessment Results for Greater Bay Area

Table A-5.1: Summary of thermal overloads for summer peak conditions — San Francisco

. , Category  Loading (%) ISO Proposed
Overloaded Facility Worst Contingency Description 2011 2012 Mitigation
SF-T- | Potrero - Mission (AX) 115 | Potrero-Larkin #2 (AY-2) 115kV B Line 106% | 106% | 105% | 104% | 107% | 108% Reduce TransBay
01 kV Cable Cable cable output

Develop an action
plan to transfer

.y . loads among
. Mission-Larkin (XY-1) 115kV .
SF-T- | Potrero - Larkin #1 (AY-1) L X . o 0 o o 0 0 substation (NB:
02 115 kV Cable Cable _Martin-Larkin (HY-1) | C N-1-1 164% | 164% | 165% | 165% | 165% | 168% reducing TransBay
115kV Cable

cable output
doesn't solve the
problem)

Develop an action
plan to transfer

loads among
. substation, reduce
gg T f;’gek(‘/’ C;;‘lr:'” #2 (AY-2) | Potrero 115KV Bus 1D c Bus 129% | 129% | 128% | 128% | 129% | 132% | TransBay cable

output and if
overload still exists,
drop load manually
or by SPS
Develop an
action plan to
transfer loads
among
substation,
SI'T' f;’gi{j’ égﬂgfesm (A | Potrero 115KV Bus 26 | © Bus 122% | 123% | 121% | 120% | 122% | 125% ﬁg‘r‘]‘;‘éay able
output and if
overload still
exists, drop
load manually
or by SPS
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Overloaded Facility

Worst Contingency

Category

Category

Loading (%)

ISO Proposed

Potrero-Larkin #1 (AY-1)
115kV Cable _Potrero-
Larkin #2 (AY-2) 115kV
Cable

Description

2011

134%

2012 | 2013

135%

134%

2014

133%

2015

135%

2020

138%

Mitigation
Develop an
action plan to
transfer loads
among
substation,
reduce
TransBay cable
output and if
overload still
exists, drop
load manually
or by SPS

Potrero-Larkin #2 (AY-2)
115kV Cable _HP-Misson
#1 (PX-1) 115kV Cable

122%

122%

123%

123%

123%

138%

Develop an
action plan to
transfer loads
among
substation,
reduce
TransBay cable
output and if
overload still
exists, drop
load manually
or by SPS
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Table A-5.2: Summary of thermal overloads for summer peak conditions — Peninsula

H 0,
Overloaded Facility = Worst Contingency Category gzii?i%?i/on Iégﬁlng ég) 1)2 2014 2015 :\?igi)g:tri(z)%osed
Jefferson - Cooley Landing-i Build a new
.??0”1”' Stanford 60 kV stjag;‘;;‘i’ng?'gg}é”een B (L-1/G-1) | 100% | 101% | 103% | 103% 105% | 107% Js‘f;frffrjr‘(’j”#z "
Line offline kV Line
Re-rate or
reconductor
line. Drop
cavenowood TSRV ¢ Bus 118% | 119% | 120% | 121% 122% | 126% | load either
manually or
thru SPS as
Penn- | Ravenswood - Palo appropriate
T-02 | Alto#1 115kV Line Re-rate or
Ravenswood-Cooley reconductor
Landing #2 115kV line. Drop
Lin_Ravenswood- C N-1-1 118% | 120% | 120% | 121% 122% | 126% | load either
Palo Alto #2 115kV manually or
Line thru SPS as
appropriate
Re-rate or
Ravenswood-Palo reconductor
Penn- | Ravenswood - Palo Alo No. 1 115 k\( ine. D.rop
7-03 | Alto #2 115 KV Line and Cooley Landing- | C DCTL 106% | 106% | 106% | 106% 107% | 109% | load either
Palo Alto 115 kV manually or
lines thru SPS as
appropriate
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. : Category | Loading (%) ISO Proposed
ID Overloaded Facility = Worst Contingency Descripion 2011 2012 Mitigation
Re-rate or
Ravenswood-Cooley reconductor
Landing #2 115kV line. Drop
Lin_Ravenswood- N-1-1 118% | 119% | 121% | 121% 122% | 126% | load either
Palo Alto #1 115kV manually or
Line thru SPS as
appropriate
Re-rate or
reconductor
Penn- Cooley Landing - Ravenswood-Palo line. Drop
T-04 Palo Alto 115 kV Alto Nos. 1 &2 115 DCTL 114% | 114% | 115% | 115% 116% | 118% | load either
Line kV lines manually or
thru SPS as
appropriate
Re-rate or
reconductor
Penn- Ravenswooq - Ravenswood-Palo line. D.rop
T-05 Cooley Lgndlng #2 AIto'Nos. 1&2115 DCTL 140% | 142% | 108% | 108% 109% | 113% | load either
115 kV Line kV lines manually or
thru SPS as
appropriate
Re-rate or
reconductor
Penn- | Ravenswood - San | avenswood-San less :lc?:d Birtﬁgr
T7-06 | Mateo 115 kV Line Matgo Nos. 1 &2 230 DCTL 103% | 107% | than manuallv or
kV lines 80% y
thru SPS
as
appropriate
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" , Category | Loading (%) ISO Proposed
Overloaded Facility = Worst Contingency Category Descripion 2011 2012 Mitigation
Re-rate or
reconductor
Ravenswood-Bair line. Drop
Nos. 1 &2 115kV C DCTL 87% | 89% |92% | 94% 96% | 103% | load either
lines manually or
thru SPS as
San Mateo - )
Penn- Belmont 115 KV appropriate
T-07 . Re-rate or
Line Ravenswood reconductor
230/115kV line. Drop
Trensformer 4 c N-1-1 98% | 100% | 104% | 103% 105% | 109% | load eitner
P manually or
2301115kV thru SPS as
Transformer #2 appropriate
Ravenswood-Cooley
. Landing #1 115kV Replace
?_eonsn- ??;Llljosr/rggrklillo 1 Lin_Cooley Landing | C N-1-1 12% | 117% | 120% | 123% 124% | 134% | transformer or
' 115/60kV SPS
Transformer #2
: . Drop load
. Bair-Cooey Landing :
Bair - Cooley : . either
Penn- . #2 60kV Line _Bair < < < 0 0 0
T-09 I[_andlng #1 60 kV 115/60kV C N-1-1 95% | 95% | 95% 95% 97% | 104% | manually or
ne Transformer #1 thru SPS as
appropriate
San Mateo-Bair 60kV Drop load
Penn- Bair - Cooley Line _Bair < either
710 Landing #2 60 kV | 115/60kV C N-1-1 959 100% | 103% | 107% 109% | 118% | manually or
Line Transformer #1 (N-1- ° thru SPS as
1) appropriate
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ID

Penn-
T-11

Overloaded Facility = Worst Contingency
San Mateo
San Mateo 230/115 | 250/ 115KV
Transformer #5
kV Transformer No. c
7 _San Mateo
230/115kV
Transformer #6

Category

Category
Description

Loading (%)
2011

94% | 95%

96%

95%

2012 2013 2014

2015 2020

98%

102%

ISO Proposed
Mitigation
Add cooling
fans to
increase
transformer
capacity or
drop load

Table A-5.3: Summary of thermal overloads for summer peak conditions — East Bay

1 0,
ID Overloaded Facility Worst Contingency Category gztsi?i%?i/on ;8??'”9 %’1)2 2013 :\?igi)g:ic:)%osed
Christie-Sobrante
2Ry | Dloum - Rorth TOMT | (Oleum-Sobrante) | B Line 84% |86% |89% |90% |92% |102% | ~econducter
- ristie 115 kV Line 115KV Line the line
Re-rate or
reconductor
Sobrante 115KV Bus 1 | C Bus 84% | 86% | 89% |90% |93% |102% | me: Dropload
either manually
or thru SPS as
appropriate
Re-rate or
reconductor
EBay- | Oleum - North Tower - | Sobrante-G Nos. 1 & 2 line. Drop load
T.02 | Christie 115KV Line | 115KV lines C DCTL Mh | 9% 1 96% | 9% | 97% | 110% | ithor manually
or thru SPS as
appropriate
Re-rate or
Christie-Sobrante 115 lri(ra](;orgjrléctcl)(;a q
kV and Martinez- C DCTL 84% |86% |89% |90% |92% | 102% eithérmaPnuaII
Sobrante 115 KV lines y
or thru SPS as
appropriate
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. , Category | Loading (%) ISO Proposed
Overloaded Faciity  Worst Contingency  Category  pocrinion 2011 2012 2013 2014 2015 Mitigation
Re-rate or
Christie-Sobrante reconductor
(Oleum-Sobrante) " 0 0 0 0 0 o, | line. Drop load
115_UNION CH 1 C N-1-1 104% | 107% | 109% | 111% | 114% | 125% sither manually
9.1 or thru SPS as
appropriate
Drop load either
EBay- | Christie - Sobrante Sobrante-G Nos. 1 & 2 0 0 0 0 0 o, | manually or
T.03 | 115KV Line 115 KV lines ¢ DCTL | 10%% | 107% | 109% | 108% | 109% | 124% | o\ spg as
appropriate
Drop load either
EBay- | Moraga - Oakland "J" | San Leandro U 115kV 0 0 0 0 o o, | manually or
7:04 | 115KV Line Bus Sec D C Bus 1M7% | 118% | 120% | 121% | 123% | 131% thru SPS as
appropriate
Claremont K - Oakland :
EBay- | Oakland "C" - Oakland D#1 115k ag)r?ulaoli/do?ther
7.05 | "L"#1 115 KV Cable Cable_ClaremontK- | C N-1-1 93% | 95% |96% |97% |98% | 105% thru SPS as
Oakland D #2 115kV ot
Cable appropriate

Table A-5.4: Summary of thermal overloads for summer peak conditions — Diablo

Diab-
T-01

Overloaded Facility = Worst Contingency
Contra Costa PP - | Birds Landing-

Contra Costa Sub | Contra Costa PP B
230 kV Line 230kV Line

Category

Line

Category
Description = 2011

Loading (%)

Less than 80%

2012 2013

2014

2015

2020

131%

ISO Proposed
Mitigation

Congestion
Management
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" , Category  Loading (%) ISO Proposed
Overloaded Facility = Worst Contingency ~ Category Descripion 2011 2012 | 2013 2014 Mitigation
. Birds Landing -
Diab- Contra Costa 230 CC PP '.CC Sub B Line Less than 80% 112%
T-02 ) 230KV Line
kV Line
, Drop load
. . Pittsburg-Clayton -
Diab- | Pittsburg - Clayton 0 0 0 0 0 o, | €ither manually
7:03 | #1115 kV Line |li\lnoess;3&4115kv C DCTL 110% | 107% | 108% 109% | 109% | 109% or thru SPS as
appropriate
Pittsburg-Clayton Drop load
Diab- | Pittsburg - Clayton | #1 115kV Line . 0 0 0 0 0 o, | either manually
T-04 | #3 115KkV Line _Pittsburg-Clayton C N-1-1 15% | 112% | 113% 14% | 114% | 114% or thru SPS as
#4 115KV Line appropriate
Pittsburg-Clayton Drop load
Diab- | Pittsburg - Clayton | #1 115kV Line . 0 0 0 0 0 o, | either manually
T-05 | #4 115kV Line _Pittsburg-Clayton C N-1-1 124% | 121% | 122% 123% | 123% | 123% or thru SPS as
#3 115kV Line appropriate
Drop load
playton TV BUs 1 Bus 139% | 134% | 135% 137% | 136% | 1379 | Srher menuely
Lakewood - appropriate
Diab- | Meadow Lane -
T-06 | Clayton 115 kV
Line Clayton-Meadow Drop load
Lane 115kV Line . 0 0 0 0 0 o, | €ither manually
Lakewood-Clayton C N-1-1 140% | 135% | 137% 139% | 138% | 136% or thru SPS as
115kV Line appropriate
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" , Category  Loading (%) ISO Proposed
Overloaded Facility | Worst Contingency Description 2011 2012 | 2013 2014 Mitigation
Lakewood-Clayton Drop load
Diab- | Moraga - Lakewood and Lakewood- either manually
. Meadow Lane- DCTL 127% | 126% | 127% 127% | 129% | 134%
T-07 | 115KV Line Clavion 115 kV or thru SPS as
Iine)sl, appropriate
Drop load
Diab- | Moraga - Oakland | San Leandro U 0 0 0 0 0 o, | either manually
T-08 | "J" 115KV Line 115kV Bus Sec D Bus 17% | 118% | 120% 121% | 123% | 131% or thru SPS as
appropriate
Moraga-Oakland J
115k and Si:ﬁgrkr):gnuall
Moraga-San DCTL 116% | 118% | 119% 120% | 122% | 131% or thu SPS asy
Leandro No. 3 115 .
Diab. | Moraga - San KV lines appropriate
7-09 Leandro #1 115 kV
i Line Moraga-San Drop load
Leandro #2 115kV cither manuall
Line _Moraga- N-1-1 130% | 132% | 133% 134% | 136% | 145% hru SPS y
San Leandro #3 or thru or © as
115KV Line appropriate
Moraga-Oakland J Droo load
Diab- | Moraga - San 115 kV and eithzr manually
Leandro #2 115kV | Moraga-San DCTL 118% | 119% | 120% 121% | 124% | 132%
10 e Leandro No. 3 115 or thru SPS as
KV lines ' appropriate
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" , Category  Loading (%) ISO Proposed
ID Overloaded Facility = Worst Contingency Descripion 2011 2012 Mitigation
Moraga-San
Leandro #1 115kV giﬁgr":ﬁ:nua”
Line _Moraga- N-1-1 131% | 132% | 134% 135% | 137% | 146% or thu SPS asy
San Leandro #3 ot
115KV Line appropriate
Moraga-San giﬁgrk:::nuall
Leandro Nos. 1 & 2 DCTL 105% | 106% | 107% 108% | 109% | 117% thru SPS y
115 KV lines orthr oF'> s
Diab. | Moraga - San appropriate
T41 | Leandro #3 115 kv
i Line Moraga-Oakland J Droo load
115 KV and :ﬁp oa |
Moraga-San N-1-1 95% | 96% | 97% 98% | 101% | 107% g'r tﬁrru";a;gz Sy
Leandro No. 2 115 .
KV lines appropriate
Drop load
Diab- | Christie - Sobrante | Sobrante-G Nos. 1 0 0 0 0 0 o, | €ither manually
T-12 | 115KV Line &2 115 kV lines beTL 101% 1 107% | 109% 108% | 109% | 122% or thru SPS as
appropriate
Drop load
Diab- | Oleum - Martinez Sobrante-G Nos. 1 0 0 0 0 0 o, | either manually
T3 | 115KV Line &2 115 KV lines DCTL | 105% | 104% | 105% 109% | 1% | 115% | o1 thru SPS as
appropriate
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" , Category  Loading (%) ISO Proposed
Overloaded Facility | Worst Contingency Descripion 2011 2012 | 2013 2014 2015 | 2020 Mitigation

Contra Costa - Las Droo load

Diab- | Moraga - Castro Positas 230 kV and eithgr manually

: Contra Costa- DCTL 106% | 99% | 101% 103% | 109% | 113%

T-14 | Valley 230 kV Line or thru SPS as
Lonetree 230 kV ;
lines appropriate
Lambie SW STA-
Birds Landing SW Less
STA 230 k\( and DCTL than | 109% Congestion
Peabody-Birds 800 Management
Landing SW STA °

. Contra Costa PP -
Diab- 230 k
Contra Costa Sub

T-15 230 KV Line Contra Costa-
Gateway 230kV Less
Line . _Birds N-1-1 than | 152% Congestion
Landing-Contra 800 Management
Costa PP 230kV °
Line

Table A-5.5: Summary of thermal overloads for summer peak conditions — Mission

Overloaded Facility

Worst Contingency

Category

Category

Loading (%)
2012 2013 2014

Description 2011

2015 2020

ISO Proposed
Mitigation

Miss-
T-01

Moraga - San
Leandro #1 115 kV
Line

San Leandro U
115kV Bus Sec E

Bus

1%

113%

114%

115%

116% | 124%

To develop
flow gate limit
in the
operating
procedure
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. , Category  Loading (%) ISO Proposed
ID Overloaded Facility = Worst Contingency | Category Descripion 2011 2012 2014 2015 Mitigation
To develop
Moraga-Oakland J flow gate limit
115kV and Moraga- | DCTL 116% | 118% | 119% | 120% 122% | 1319 | inthe
San Leandro No. 3 operating
115 kV lines procedure
Moraga-San Leandro To develop -
#2 115KV Line flow gate limit
_Moraga-San C N-1-1 130% | 132% | 133% | 134% 136% | 145% | inthe _
Leandro #3 115KV operating
Line procedure
Moraga-San Leandro To develop .
#1 115KV Line flow gate limit
_Moraga-San C N-1-1 131% | 132% | 134% | 135% 137% | 146% | inthe _
Leandro #3 115KV operating
Miss. | Moraga - San Line procedure
Leandro #2 115 kV
T-02 Line To develop
Moraga-Oakland J flow gate limit
;1;1 ‘E\é :r:‘(frc')v'ﬁf%a c DCTL 118% | 119% | 120% | 121% 124% | 1329 | in thet,
: operatin
115 kV lines procedu?e
To develop
Miss- Moraga - San Moraga-San Leandro flow gate limit
.03 Leandro #3 115kV | Nos. 1 &2 115kV C DCTL 105% | 106% | 107% | 108% 109% | 117% | in the
Line lines operating
procedure

Appendix A - Reliability Assessment ResultsAppendix A — Reliability Assessment Results




. , Category  Loading (%) ISO Proposed
Overloaded Facilty  Worst Contingency  Category  pcointion 2011 2012 | 2013 2014 2015 2020 Mitigation
Newark-Ravenswood Ei;ﬁzrload
Miss- | Newark - Ames #1 230 kV and Tesla-
. C DCTL 103% | 108% | less than 80% manually or
T-04 | 115kV Line :?inaev:nswood 230 kV thru SPS as
appropriate
Newark-Ravenswood giﬁgrload
¥'§g ?‘fgf\r/ku r’?emes #2 ﬁiﬁ@%ﬂ?&fgw c DCTL 114% | 120% | less than 80% manually or
lines thru SPS as
appropriate
Newark-Ravenswood giﬁgrload
¥'§; ng"ﬁ\r/ku r/]*emes #3 é?;ggxsjvgig‘ggkv C DCTL 112% | 118% | less than 80% manually or
lines thru SPS as
appropriate
Newark-Ravenswood Qrop load
Miss- | Newark - Ames 230 KV and Tesla- either
.07 Distribution 115 kV Ravenswood 230 kV C DCTL 113% | 119% | less than 80% manually or
Line lines thru SPS as
appropriate
Contra Costa - Las Drop load
Miss- | Moraa - Castro Positas 230 kV and either
T-08 Valleg 230 KV Line Contra Costa - C DCTL 106% | 99% | 101% | 103% | 109% | 113% | manually or
y Lonetree 230 kV thru SPS as
lines appropriate
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. , Category  Loading (%) ISO Proposed
Overloaded Facility = Worst Contingency | Category Descripion 2011 | 2012 2015 2020 Mitigation
Contra Costa-Las g;ﬁzrload
Positas 230kVLine | N-1-1 111% | 105% | 103% | 106% | 111% | 116% I
Tesla-Newark #2 -1- (] 9% (] (] (] (] manually or
230KV Line thru SPS as
appropriate
Dumbarton-Newark Drop load
Miss- East Shore 230/115 | 115kV Line either
T-09 KV Transformer No. | _Eastshore C N-1-1 9% | 101% | 103% | 104% | 105% | 113% | manually or
1 230/115kV thru SPS as
Transformer #2 appropriate
Dumbarton-Newark Drop load
Miss- East Shore 230/115 | 115kV Line either
7-10 KV Transformer No. | _Eastshore C N-1-1 150% | 153% | 156% | 157% | 159% | 173% | manually or
2 230/115kV thru SPS as
Transformer #1 appropriate
San Ramon
230/60kV
Miss- | Newark 115/60 kV Transformer #1 . 0 0 0 0 0 o, | Congestion
T-11 | Transformer No. 1 _Las Positas ¢ N-1-1 92% | 94% | 96% % 9% 127% Management
230/60kV
Transformer #4
San Leandro-
. Oakland J 115kV ,
Miss | Srants L3N0 e Grant- | ¢ N-1-1 2% |94% |96% |97% | 98% | 107% I\Cﬂgrr‘g‘;ztr'ggm
Eastshore #2 115kV
Line
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. , Category  Loading (%) ISO Proposed
Overloaded Facilty  Worst Contingency  Category  pcointion 2011 2012 | 2013 2014 2015 2020 Mitigation
San Leandro-
. Oakland J 115kV ,
s | Gpantz pastoNoMe e Grant. | G N-1-1 2% |o4% |96% |97 |98% | 107% | ondeSton
Eastshore #1 115kV g
Line
Pittsburg-Eastshore
. East Shore - . ,
M| Dumbarton 115Ky | 22T e N--1 | 82% | 84% |86% | 87% | 89% | 106% I\Cﬂgﬂg‘;fr'ggm
Line Mateo 230kV Line
Tesla-Newark #1
Miss- | Las Positas - Newark | 230kV Line . 0 0 0 0 0 o, | Congestion
T-15 | 230 kV Line _Tesla-Newark #2 ¢ N-1-1 % | 96% | 4% 7% 103% | 106% Management
230kV Line
Contra Costa-Las
Miss- | Castro Valley - Positas 230kV Line n 0 0 0 0 0 0 Congestion
T-16 | Newark 230 kV Line | _Tesla-Newark #2 C N-1-1 101% | 94% | 92% 9% 100% | 104% Management
230KV Line

Table A-5.6: Summary of low voltages for summer peak conditions — Mission

ID

Miss-
V-01

Substation

SUNOL  60kV

: Category ~ Min. Post Contingency Voltage (PU)
Worst Contingency - Category  pocriniion 2011 2012 2013 2014 2015 2020
San Ramon 230/60kV
Transformer #1
_Las Positas C N-1-1 093 1092 (092 1092 |091 |0.86
230/60kV Transformer
#4

ISO Proposed
Mitigation
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Category ~ Min. Post Contingency Voltage (PU) ISO Proposed

Substation Worst Contingency Category

San Ramon 230/60kV
Transformer #1
VALLECTS 60 kV _Las Positas C N-1-1 091 | 091 {091 |091 [0.90 |0.85
230/60kV Transformer
#4

San Ramon 230/60kV
Transformer #1

[UKA 60 kV _Las Positas C N-1-1 0.88 |0.88 [0.88 |0.87 |0.86 |0.80
230/60kV Transformer
#4

San Ramon 230/60kV
Transformer #1
LIVRMR_2 60kV _Las Positas C N-1-1 0.88 |0.88 [0.88 |0.87 |0.86 |0.80
230/60kV Transformer
#4

San Ramon 230/60kV
Transformer #1
LIVERMRE 60 kV _Las Positas C N-1-1 0.88 |0.88 [0.88 |0.87 |0.86 |0.80
230/60kV Transformer
#4

San Ramon 230/60kV
Transformer #1
VINEYARD 60 kV _Las Positas C N-1-1 0.88 |0.88 [0.87 |087 |0.86 |0.80
230/60kV Transformer
#4

San Ramon 230/60kV
Transformer #1
RADUM 60 kV _Las Positas C N-1-1 0.88 |0.88 [0.87 |087 |0.86 |0.80
230/60kV Transformer
#4

Description 2011 2012 2013 2014 2015 2020 Mitigation

Miss-
V-02

Miss-
V-03

Miss-
V-04

Install reactive
support device
in the 60kV
system

Miss-
V-05

Miss-
V-06

Miss-
V-07
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Category ~ Min. Post Contingency Voltage (PU) ISO Proposed
Description 2011 2012 2013 2014 2015 2020 Mitigation

Substation Worst Contingency Category

San Ramon 230/60kV
Transformer #1
CALMAT60 60 kV _Las Positas C N-1-1 0.88 |0.88 [0.87 |087 |0.86 |0.80
230/60kV Transformer
#4

San Ramon 230/60kV
Transformer #1

SAN RAMN 60 kV _Las Positas C N-1-1 0.88 | 087 [0.87 |087 |0.86 |0.80
230/60kV Transformer
#4

San Ramon 230/60kV
Transformer #1

E DUBLIN 60 kV _Las Positas C N-1-1 0.88 | 087 [0.87 |087 |0.86 |0.80
230/60kV Transformer
#4

San Ramon 230/60kV
Transformer #1
LPOSTAS 60kV _Las Positas C N-1-1 0.88 |0.88 [0.87 |0.87 |0.86 |0.80
230/60kV Transformer
#4

San Ramon 230/60kV
Transformer #1
SEAWEST 60 kV _Las Positas C N-1-1 0.88 |0.88 [0.87 |087 |0.86 |0.80
230/60kV Transformer
#4

San Ramon 230/60kV
Transformer #1
VASCO 60 kV _Las Positas C N-1-1 0.88 |0.88 [0.87 |087 |0.86 |0.80
230/60kV Transformer
#4

Miss-
V-08

Miss-
V-09

Miss-
V-10

Install reactive
support device
in the 60kV
system

Miss-
V-1

Miss-
V-12

Miss-
V-13
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Table A-5.7: Summary of voltages deviations for summer peak conditions — Mission

: , Category  Post Contingency Voltage Deviation (%) ISO Proposed
D | Substation Worst Contingency  Category  poceintion 2011 2012 2013 2014 2015 2020 Mitigation
San Ramon 230/60kV
Transformer #1
Miss- _Las Positas
dv- 230/60kV Transformer
01 E DUBLIN 60 kV #4 C N-1-1 12% | -12% | -13% | -13% | -14% | -19%
San Ramon 230/60kV
Transformer #1
Miss- _Las Positas
dv- 230/60kV Transformer
02 SAN RAMN 60 kV #4 C N-1-1 12% | -13% | -13% | -13% | -14% | -20%
San Ramon 230/60kV .
Transformer #1 Install reac’qve
Miss- _Las Positas ;snui)hp;ogtocfg)/lce
dv- 230/60kV Transformer svstem
03 LPOSTAS 60kV #4 C N-1-1 2% | 13% | -13% | -13% | -14% | -20% | %Y
San Ramon 230/60kV
Transformer #1
Miss- _Las Positas
dv- 230/60kV Transformer
04 SEAWEST 60 kV #4 C N-1-1 12% | -13% | -13% | -13% | -14% | -20%
San Ramon 230/60kV
Transformer #1
Miss- _Las Positas
dv- 230/60kV Transformer
05 VASCO 60 kV #4 C N-1-1 12% | -13% | -13% | -13% | -14% | -20%
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Table A-5.8: Summary of thermal overloads for summer peak conditions — San Jose

. , Category | Loading (%) ISO Proposed
Overloaded Facility ~ Worst Contingency Category Descripon 2011 2012 2013 2014 Mitigation
Reconductor
) i project is
Sank-| NewarlcOXOn | Piercy-Metcalf 115KV Line | B N-1 104% | Less than 80% scheduled to
g be completed
by 2012
Metcalf 230/115 kV
SanJ- | Metcalf 230/115kV | Transformer No. 4 " o 0 0 0 0 o, | Congestion
T-02 | Transformer No. 1 _Metcalf 230/115 kV ¢ N-1-1 84% | 86% | 92% | 95% | 110% | 103% Management
Transformer No. 2
Congestion
0 0 0 0 0 0
Metcalf 230kV Bus 1D C Bus 87% |90% |9%6% |99% | 117% | 109% Management
SanJ- | Metcalf 230/115kV | Metcalf 230/115 kV
T-03 | Transformer No.2 | Transformer No.1 0 0 0 0 0 o, | Congestion
_Metcalf 230/115 kV C N-1-1 88% | 90% | 96% | 98% | 115% | 108% Management
Transformer No. 3
Metcalf 230kV Bus 1D | C Bus 81% | 84% | 90% | 92% | 109% | 101% ,ao”ges“on
anagement
SanJ- | Metcalf 230/115kV | Metcalf 230/115 kV
T-04 | Transformer No.3 | Transformer No. 4 0 0 0 0 0 o, | Congestion
_Metcalf 230/115 kV ¢ N-1-1 82% | 84% | 90% | 92% | 106% | 101% Management
Transformer No. 2
Metcalf 230/115 kV
SanJ- | Metcalf 230/115kV | Transformer No. 1 . 0 0 0 0 0 o, | Gongestion
T-05 | Transformer No.4 | _Metcalf 230/115 kV C N-1-1 86% | 89% | 95% | 98% | 114% | 107% Management
Transformer No. 2
SanJ- | Piercy - Metcalf 115 | Metcalf - Evergreen #1 Congestion
T-06 | kV Line and #2 115 kV Lines C DCTL 87% | 87% | 93% | 94% | 97% | 104% Management
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1 0
Overloaded Facility ~ Worst Contingency gztsi?i%?i/on Iégﬁmg éé’ 1)2 :\%ﬁgl::ic())pr)]osed
Newark-Metcalf No. 2 115 Congestion
kV Line(Newar_Mabury- N-1-1 96% |97% |98% |98% |99% | 106% g
Jennings J. 115 kV Line Management
SanJ- | Evergreen - Mabury Newark-Metcalf No. 2 115 g:ﬁgrlcr)r?:nually
. kV Line(Newar_Piercy- N-1-1 N/A | 120% | 121% | 122% | 125% | 132%
T-07 | 115kV Line Metcalf 115 kV Line or thru SPS as
appropriate
Metcalf 500/230 kV
SanJ- | Metcalf 500/230 kV | Tranformer No. 11 . 0 0 0 0 0 o, | Congestion
T-08 | Transformer No. 13 | _Metcalf 500/230 kV N-1-1 9% | 96% | 104% | 108% | 121% | 121% Management
Tranformer No. 12
- Drop load
- Newark-Milpitas 115 kV .
SanJ- | Newark - Milpitas #2 | | , 0 0 0 0 0 o, | either manually
17-09 | 115KV Line k/:g?cglﬂ?ﬂs k\_/SIYivrllf(: N-1-1 103% | 106% | 108% | 109% | 111% | 120% or thru SPS as
appropriate
, Drop load
Metcalf-Morgan Hill 115 :
Sand- | Metcalt - Llagas | /) ine | lagas-Giroy N1 | 92% | 95% | 97% | 98% | 99% | 1083 | Siner manually
T-10 | 115KV Line Foods 115 KV Line or thru SPS as
appropriate
. Drop load
. | Metcalf-Morgan Hill 115 .
SanJ- | Metcalf - Morgan Hill . e " o 0 0 0 0 o, | either manually
711 | 115 kV Line Ilg\éol_clr;e1 5 k_\}.lﬁgzs Gilroy N-1-1 92% |95% |97% |98% |99% | 108% o thru SPS as
appropriate
Metcalf-Monta Vista No. 3
SanJ- | Hicks - Metcalf 230 | 230 kV Line _Monta Vista- " 0 0 0 0 0 o, | Congestion
T-12 | kV Line Coyote Sw. Sta. 230 kV N-1-1 88% | 90% | 4% | 96% | 9%% | 107% Management
Line
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Overloaded Facility

Worst Contingency

Category

Category

Loading (%)

ISO Proposed

Description

2011 2012

2013

2014 2015 2020

Mitigation

Metcalf-Monta Vista No. 3
SanJ- | Monta Vista - Hicks | 230 kV Line _Monta Vista- . 0 0 0 0 0 o, | Congestion
TA3 | 230 kV Line Coyote Sw. Sta. 230 kv | © N-1-1 81% | 84% | 88% | 91% | 94% | 103% | \ponagement
Line
Los Esteros-Montague
SanJ- | Trimble - San Jose | 115kV Line  _Los " 0 0 0 0 0 o, | Congestion
T-14 | B115kV Line Esteros-Trimble 115 kV ¢ N-1-1 81% 8% | 89% | 91% | 91% | 101% Management
Line

Table A-5.9: Summary of thermal overloads for summer peak conditions — De Anza

Worst Contingency

Category

Category

Loading (%)

ISO Proposed

Overloaded Facility

Description

2011 2012

Mitigation

Metcalf-Monta Vista Less
DeAn- | Monta Vista - Saratoga | No. 3 & Monta Vista- 0 0 0 0 o, | Congestion
T01 | 230 kV Line Coyote Sw. Sta. 230 | © beTL ghoiz 81% | 86% | 89% | 92% | 101% | \1onagement
kV Line
Metcalf-Monta Vista
DeAn- | Monta Vista - Hicks No. 3 & Monta Vista- 0 0 0 0 0 o, | Gongestion
T-02 | 230 kV Line Coyote Sw. Sta. 230 ¢ DCTL 81% | 84% | 88% | 91% | 94% | 103% Management
kV Line
Metcalf-Monta Vista
DeAn- | Saratoga - Vasona 230 | No. 3 & Monta Vista- 0 0 0 0 0 o, | Congestion
T-03 | kV Line Coyote Sw. Sta. 230 ¢ beTL 88% | 90% | 95% | 97% | 100% | 109% Management
kV Line
Monta Vista 230/115
: kV Transformer ,
DeAn- | Monta Vista 2307115 |\ "yonta vista c N-1-1 82% |84% | 90% | 92% |94% | 1019 | Ongestion
T-04 | kV Transformer No. 4 Management
230/115kV
Transformer No. 3
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Category | Loading (%) ISO Proposed
Description 2011 2012 2013 2014 2015 2020 Mitigation

ID Overloaded Facility Worst Contingency Category

Monta Vista 230/115
, kV Transformer .
DeAn- | Monta Vista 2307115 1\, " ponta vista c N1 | 82% | 84% | 90% |92% | 94% | 1019 | Congeston
T-05 | kV Transformer No. 2 230/115 kV Management

Transformer No. 4
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APPENDIX A-6: Reliability Assessment Results for Fresno Area

Table A-6.1: Summary of thermal overloads for summer peak conditions - Fresno

. . Category Loading (%) ISO Proposed

Overloaded Facilty Worst Contingency ’ Category ‘ Description | 2011 | 2012 | 2013 | 2014 | 2015 | 2020 | Mitigation
01 BORDEN-GREGG 230kV line Normal A N-0 92% 90% 89% 88% 94% | 107% | reconductor
Frsn-T
02 OAKHURST TAP 115kV Normal A N-0 89% 90% 93% 96% 99% | 116% | build new line
Frsn-T
03 LEPRINO TAP 70kV Normal A N-0 93% 95% 97% 99% | 104% | 117% | build new line
Frsn-T-
04 OAKHURST TAP 115kV KERCKHOF 1 13.80 B G-1 78% 80% 82% 85% 87% | 102% | build new line
Frsn-T-
05 LEPRINO TAP 70kV GWF-PWR. 1 13.80 B G-1 94% 96% 98% | 100% | 106% | 119% | build new line
Frsn-T- PANOCHE-MENDOTA 115kV Borden - Gregg 230 kV
06 line Line B L-1 75% 76% 76% 7% 91% | 101% | reconductor

SPS to trip load
Madera Generation & or reconductor

Frsn-T- PANOCHE-MENDOTA or build new
07 ORO LOMA-MENDOTA 70kV line | 115kV line B G-1/L1 100% | 101% | 101% | 102% | 105% | 111% | line

Herndon - Bullard #1 &

Frsn-T- Herndon - Bullard #2

08 BORDEN-GREGG 230kV line 115 kV Lines C DCTL 88% | 88% | 87% | 87% | 91% | 104% | reconductor
Frsn-T- Helms - Gregg #1 & #2

09 OAKHURST TAP 115kV 230 kV Lines C DCTL 76% | 78% | 80% | 83% | 86% | 100% | build new line
Frsn-T- Helms - Gregg #1 & #2

10 LEPRINO TAP 70kV 230 kV Lines C DCTL 93% | 95% | 98% | 100% | 106% | 120% | build new line

Panoche - Kearney &
Frsn-T- PANOCHE-MENDOTA 115kV Gates - Gregg 230 kV
1 line Lines C DCTL 80% | 82% | 82% | 83% | 100% | 112% | reconductor

Le Grand - Chowchilla

115 kV Line
Frsn-T- _Kerkchoff 115/13.8 kV
12 OAKHURST TAP 115kV GSU 1 C N-1-1 80% 82% 84% 87% 90% | 105% | reconductor
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Overloaded Facility

Category

Loading (%)

ISO Proposed

Worst Contingency ‘ Category ‘

Henrietta-GWF

Description

2011

2012

2013

2014

2015

2020

Mitigation

Frsn-T- Henrietta 70 kV Line
13 LEPRINO TAP 70kV _GWF-PWR. 1 13.80 N-1-1 9% | 98% | 101% | 104% | 106% | 120% | build new line
modify Atwater
SPS or install
new SPS or
Establish 15
Atwater - Merced 115 minute rating,
kV Line _El curtail load
Frsn-T- WILSON-ATWATER 115kV line Capitan - Wilson 115 kV within 15
14 #2 Line N-1-1 93% | 96% | 97% | 99% | 101% | 117% | minutes
SPS to trip load
or Establish 15
California Ave.-Sanger minute rating,
115kV Line _McCall- curtail load
Frsn-T- CALIFORNIA AVE-MCCALL West Fresno 115 kV within 15
15 115KV line Line N-1-1 9% | 91% | 92% | 93% | 95% | 103% | minutes
Establish 15
Herndon 230/115 kV minute rating,
Transformer No. 1 curtail load
Frsn-T- BARTON-AIRWAYS-SANGER _Herndon 230/115 kV within 15
16 115kV line Transformer No. 2 N-1-1 108% | 26% 29% 29% 27% | 39% | minutes
Dairyland - Mendota SPS to trip load
115 kV Line or reconductor
Frsn-T- _Panoche - Mendota or build new
17 ORO LOMA-MENDQOTA 70kV line | 115kV Line N-1-1 218% | 217% | 216% | 215% | 217% | 225% | line
Los Banos - Canal -
Oro Loma 70 kV SPS to trip load
Lin_Los Banos- or reconductor
Frsn-T- Livingston Jct-Canal 70 or build new
18 ORO LOMA-CANAL 70kV line #1 | kV Lin N-1-1 200% | 205% | 209% | 215% | 224% | 267% | line
Oro Loma - Canal
#1(Oro Loma - Santa SPS to trip load
R_Los Banos- or reconductor
Frsn-T- LOS BANOS-CANAL-ORO Livingston Jct-Canal 70 or build new
19 LOMA 70kV line kV Lin N-1-1 100% | 102% | 103% | 105% | 107% | 117% | line
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" . Category Loading (%) ISO Proposed
Overloaded Facility Worst Contingency ‘ Category ‘ Description | 2011 | 2012 | 2013 | 2014 | 2015 | 2020 Mitigation
Mendota 115/70 kV SPS to trip load
Transformer No. 1 or reconductor
Frsn-T- LOS BANOS-LIVINGSTON JCT- | _Oro Loma 115/70 kV or build new
20 CANAL 70kV line Transformer No. 2 N-1-1 98% 99% | 100% | 101% | 102% | 109% | line
Los Banos - Canal -
Oro Loma 70 kV
Lin_Los Banos- SPS to trip load
Frsn-T- ORO LOMA 115/70kV Livingston Jct-Canal 70 or replace the
21 transformer bank #2 kV Lin N-1-1 114% | 116% | 118% | 120% | 125% | 133% | bank
SPS to trip load
or Establish 15
Los Banos 230/70 kV minute rating,
Transformer No. 4 _Oro curtail load
Frsn-T- LOSBANOS 230/70kV Loma 115/70 kV within 15
22 transformer bank #3 Transformer No. 2 N-1-1 92% 93% 94% 95% 97% | 104% | minutes
SPS to trip load
or Establish 15
Panoche - Mendota 115 minute rating,
kV Line _Panoche curtail load
Frsn-T- PANOCHE-SCHINDLER 115kV 230/115kV within 15
23 line #1 Transformer No. 1 N-1-1 100% 99% 99% 99% | 100% | 109% | minutes
Panoche - Schindler #1
115 kV Line
Frsn-T- PANOCHE-MENDOTA 115kV _Panoche 230/115 kV
24 line Transformer No. 1 N-1-1 120% | 120% | 120% | 120% | 120% | 134% | reconductor
Wilson 230/115 kV
Transformer No. 1
Frsn-T- _Wilson 230/115 kV
25 WILSON-LE GRAND 115kV line Transformer No. 2 N-1-1 153% | 157% | 161% | 166% | 171% | 175% | reconductor
SPS to trip load
or Establish 15
Wilson 230/115 kV minute rating,
Transformer No. 1 curtail load
Frsn-T- LE GRAND-DAIRYLAND 115kV | _Wilson 230/115 kV within 15
26 line Transformer No. 2 N-1-1 91% 93% 96% | 101% 98% | 106% | minutes
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Category Loading (%) ISO Proposed
Description 2011 | 2012 | 2013 | 2014 | 2015 | 2020 Mitigation

Overloaded Facility Worst Contingency ‘ Category ‘

Wilson 230/115 kV
Transformer No. 1
Frsn-T- _Wilson 230/115 kV
27 WILSON-ORO LOMA 115kV line | Transformer No. 2 C N-1-1 115% | 118% | 122% | 127% | 138% | 142% | reconductor
Wilson 230/115 kV
Transformer No. 1
Frsn-T- PANOCHE-ORO LOMA 115kV _Wilson 230/115 kV
28 line Transformer No. 2 C N-1-1 114% | 116% | 118% | 120% | 128% | 134% | reconductor

Table A-6.2: Summary of low voltages for summer peak conditions - Fresno

Substation Worst Contingency ‘ Category ‘ DCategory Min. Post Contingency Voltage (PU) ISOIFI’rop‘osed
escription Mitigation
Frsn-V- Mendota 115/70 kV Var support at
01 TOMATAK  70kV Transformer No. 1 B T-1 091] 091] 091 091 091 0.90 | Oro Loma area
Frsn-V- Var support at
02 STOREY 2 230kV Borden - Gregg & Wilson- | C DCTL 092] 091] 092 092 091 0.89 | Borden area
Frsn-V- Gregg 230 kV Lines Var support at
03 BORDEN  230kV C DCTL 092] 091] 091 091 091 0.89 | Borden area
Frsn-V- | CORCORAN Var support at
04 115kV C DCTL 089 | 089 094 | 093 | 093 0.93 | Kingsburg area
Frsn-V- Var support at
05 HARDWICK  70kV McCall - Kingsburg #1 &#2 | C DCTL 090 | 090 | 0.95| 0.95| 095 0.94 | Kingsburg area
Frsn-V- 115 kV Lines Var support at
06 CAMDEN  70kV C DCTL 0.87 | 0.86 | 1.00 | 1.00 | 097 0.96 | Kingsburg area
Frsn-V- Var support at
07 ANGIOLA  70kV C DCTL 0.90 | 097 | 1.00| 1.00| 1.00 1.00 | Kingsburg area
Var support at
California Ave.-Sanger 115 California Ave
Frsn-V-8 | CALAVE  115kV . ~>ang C N-1-1 087 | 087 | 0.87 | 0.87 | 0.86 0.83 | area
kV Line _McCall-West
Fresno 115 kV Line Var support at
California Ave
Frsn-V-9 | DANISHCM  115kV C N-1-1 088 | 0.88 | 0.88 | 0.87 | 0.87 0.84 | area

Appendix A - Reliability Assessment ResultsAppendix A — Reliability Assessment Results



Substation Worst Contingency Category ‘ DCategory Min. Post Contingency Voltage (PU) ISOIFI’rop‘osed
escription Mitigation
Var support at
Frsn-V- California Ave
10 WST FRSO  115kV C N-1-1 086 | 086 | 0.86 | 0.86 | 0.85 0.82 | area
Gates-Coalinga No.1 70 kV
Frsn-V- Line _Coalinga No.1- Var support at
12 COLNGA1  70kV Coalinga No. 2 70 kV Line C N-1-1 081 | 080 | 079 | 078 | 0.78 0.74 | Gates area
Dairyland - Mendota 115 kV
Frsn-V- Line  _Panoche - Var support at
13 MENDOTA  115kV | Mendota 115 kV Line C N-1-1 0.65| 0.65| 0.66 | 0.66 | 0.65 0.63 | Mendota area
Le Grand - Chowchilla 115
Frsn-V- kV Line _Kerkchoff Var support at
14 CHWCHLLA  115kV | 115/13.8 kV GSU 1 C N-1-1 091] 092 ] 092 | 092 | 091 0.90 | Chowchilla area
Frsn-V- Var support at
15 CANAL  70kV Los Banos - Canal - Oro C N-1-1 073 ] 072 | 072 | 0.70 | 0.68 0.66 | Oro Loma area
Frsn-V- Loma 70 kV Lin_Los Banos- Var support at
16 DOS PALS  70kV Livingston Jct-Canal 70 kV | C N-1-1 092 | 092 | 091 | 091 0.90 0.88 | Oro Loma area
Frsn-V- Lin Var support at
17 SNTARTA  70kV C N-1-1 084 | 084 | 083 | 082 081 0.79 | Oro Loma area
Frsn-V- Var support at
18 DOS PALS  70kV C N-1-1 091] 091 091 091 091 0.89 | Oro Loma area
Frsn-V- Mendota 115/70 kV Var support at
19 FIREBAGH 70kV Transformer No. 1 _Oro C N-1-1 079 | 079 | 079 | 079 | 0.79 0.77 | Oro Loma area
Frsn-V- Loma 115/70 kV Transformer Var support at
20 ORO LOMA  70kV No. 2 C N-1-1 091] 091 091 091 091 0.89 | Oro Loma area
Frsn-V- Var support at
21 TOMATAK  70kV C N-1-1 078 079 | 079 | 079 | 0.78 0.77 | Oro Loma area
Frsn-V- Not
22 ATWATER  115kV C N-1-1 088 | 0.88 | 0.87 | 0.85| 0.82 | Solved
Frsn-V- Wilson 230/115 kV Not
23 CRESSEY _ 115kV_| TransformerNo.1 _Wilson | C N-1-1 088 | 0.88 | 0.86 | 0.85| 0.82 | Solved | V&' supportat
MERCED
Frsn-V- 230/115 kV Transformer No. Not 115KV Bus
24 EL CAPTN  115kV 2 C N-1-1 0.89 | 0.88 | 0.87 | 0.86 | 0.83 | Solved
Frsn-V- Not
25 ELNIDO  115kV C N-1-1 092] 092 091 090 | 0.88 | Solved
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Worst Contingency

ISO Proposed

Substation
Frsn-V-
26 GALLO 115kV
Frsn-V-
27 JRWOOD  115kV
Frsn-V-
28 LIVNGSTN  115kV
Frsn-V-
29 MERCED  115kV
Frsn-V-
30 WILSON A 115kV

Category ‘ DCategqry Min. Post Contingency Voltage (PU)
escription
Not
C N-1-1 086 | 0.86| 0.85| 0.83 | 0.80 | Solved
Not
C N-1-1 083 | 0.88 | 0.87 | 0.85| 0.82 | Solved
Not
C N-1-1 087 | 0.86| 0.85| 0.83 | 0.81 | Solved
Not
C N-1-1 090 | 089 | 0.88 | 0.86 | 0.84 | Solved
Not
C N-1-1 091] 090 | 0.89 | 0.87 | 0.85 | Solved

Mitigation

Table A-6.3: Summary of voltage deviations for summer peak conditions - Fresno

Substation Worst Contingency Category ‘ DCategqry Post Contingency Voltage Deviation (%) ISO.F.’rop.osed
escription Mitigation
Frsn-DV- Gates 230/115 kV Var support at
01 GATES 115kV Transformer No. 1 B T-1 -0.07 | -0.07 | -0.08 | -0.07 | -0.07 -0.06 | Gates area
Var support at
Frsn-DV- Oro Loma
02 FIREBAGH 70kV Mendota 115/70 kV B T-1 -0.12 | 012 | -012 | -0.12 | -0.12 -0.12 | area
Transformer No. 1 Var support at
Frsn-DV- Oro Loma
03 TOMATAK  70kV B T-1 -0.13 | -0.13 | -0.12 | -0.12 | -0.12 -0.13 | area
Var support at
Frsn-DV- CORCORAN Kingsburg
04 115kV C DCTL -0.09 | -0.10 | -0.06 | -0.06 | -0.06 -0.05 | area
- McCall - Kingsburg #1 & #2 Var support at
rsn-DV- 115 KV Lines Kingsburg
05 CAMDEN  70kV C DCTL -0.10 | -0.10 | 0.00 | 0.00 | 0.00 0.00 | area
Var support at
Frsn-DV- Kingsburg
06 ANGIOLA  70kV C DCTL -0.10 | -0.04 | -0.02 | -0.01 | -0.02 -0.01 | area
California Ave.-Sanger 115 Var support at
kV Line _McCall-West California Ave
Frsn-DV-7 | CALAVE  115kV Fresno 115 kV Line C N-1-1 -013 | -0.14 | -0.14 | -0.14 | -0.14 -0.16 | area
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Substation Worst Contingency Category ‘ DCategqry Post Contingency Voltage Deviation (%) ISO.F.’rop.osed
escription Mitigation
Var support at
California Ave
Frsn-DV-8 | DANISHCM  115kV C N-1-1 -0.13 | 013 | -013 | -013 | -0.14 -0.15 | area
Var support at
California Ave
Frsn-DV-9 | WSTFRSO 115kV C N-1-1 -0.14 | 014 | -0.14 | -0.15 | -0.15 -0.17 | area
Gates-Coalinga No.1 70 kV
Frsn-DV- Line _Coalinga No.1- Var support at
10 COLNGA1  70kV Coalinga No. 2 70 kV Line C N-1-1 -0.22 | -0.22 | -0.23 | -0.24 | -0.24 -0.28 | Gates area
Var support at
Frsn-DV- . Chowchilla
11 CHWCHLLA 115Ky | - Grand - Chowchilla 115KV 1 N-1-1 0.1 | 040 | 040 | 0.1 | 041 | 011 | area
Line _Kerkchoff 115/13.8
KV GSU 1 Var support at
Frsn-DV- Chowchilla
12 SHARON  115kV C N-1-1 -0.10 | -0.10 | -0.10 | -0.10 | -0.10 -0.11 | area
Var support at
Frsn-DV- Los Banos - Canal - Oro Oro Loma
13 CANAL  70kV Loma 70 kV Lin_Los Banos- | C N-1-1 -0.29 | -0.30 | -0.31 | -0.32 | -0.34 -0.36 | area
Livingston Jct-Canal 70 kV Var support at
Frsn-DV- Lin Oro Loma
14 SNTARTA  70kV C N-1-1 -0.18 | -0.19 | -0.19 | -0.20 | -0.21 -0.23 | area
Var support at
Frsn-DV- Oro Loma
15 DOS PALS  70kV C N-1-1 -0.12 | 012 | -012 | -012 | -0.12 -0.13 | area
Var support at
Frsn-DV- Mendota 115/70 kV Oro Loma
16 FIREBAGH  70kV Transformer No. 1 _Oro C N-1-1 -0.24 | -0.24 | -0.24 | -0.24 | -0.24 -0.25 | area
Loma 115/70 kV Transformer Var support at
Frsn-DV- No. 2 Oro Loma
17 ORO LOMA  70kV C N-1-1 -0.13 | -0.13 | -0.13 | -0.13 | -0.13 -0.13 | area
Var support at
Frsn-DV- Oro Loma
18 TOMATAK  70kV C N-1-1 -0.25 | -0.25 | -0.25 | -0.25 | -0.25 -0.26 | area
Panoche - Mendota 115 kV
Frsn-DV- Line _MADERA_G 1 Var support at
19 MENDOTA  115kV 13.80 C N-1-1 -0.11 1| 011 ] -011 | -0.11 | -0.11 -0.12 | Mendota area
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Category Post Contingency Voltage Deviation (%) ISO Proposed

Substation Worst Contingency Category ‘ Description Mitigation

Var support at

Frsn-DV- Not MERCED

20 ATWATER  115kV C N-1-1 -0.13 | -0.13 | -0.15 | -0.16 | -0.19 | Solved | 115kV Bus
Var support at

Frsn-DV- Not MERCED

21 CERTTEED  115kV C N-1-1 -0.06 | -0.06 | -0.06 | -0.07 | -0.10 | Solved | 115kV Bus
Var support at

Frsn-DV- Not MERCED

22 CRESSEY  115kV C N-1-1 -0.13 | -0.13 | -0.15 | -0.16 | -0.19 | Solved | 115kV Bus
Var support at

Frsn-DV- Not MERCED

23 EL CAPTN  115kV C N-1-1 -0.13 | -0.13 | -0.15 | -0.16 | -0.19 | Solved | 115kV Bus
Var support at

Frsn-DV- Not MERCED

24 ELNIDO  115kV Wilson 230/115 kV C N-1-1 -0.10 | -0.11 | -0.12 | -0.13 | -0.15 | Solved | 115kV Bus
Var support at

Transformer No. 1 _Wilson

Frsn-DV- Not MERCED

25 GALLO  11sky | 2B0115KV Trza”SfOrmer No- | ¢ N-1-1 043 | 013 | -0.15 | 047 | -0.19 | Solved | 115kV Bus
Var support at

Frsn-DV- Not MERCED

26 JRWOOD  115kV C N-1-1 -0.13 | -0.13 | -0.15 | -0.16 | -0.19 | Solved | 115kV Bus
Var support at

Frsn-DV- Not MERCED

27 LE GRAND  115kV C N-1-1 -0.08 | -0.09 | -0.10 | -0.11 | -0.12 | Solved | 115kV Bus
Var support at

Frsn-DV- Not MERCED

28 LIVNGSTN  115kV C N-1-1 -0.13 | -0.13 | -0.15 | -0.16 | -0.19 | Solved | 115kV Bus
Var support at

Frsn-DV- Not MERCED

29 MERCED  115kV C N-1-1 -0.13 | -0.13 | -0.14 | -0.16 | -0.18 | Solved | 115kV Bus
Var support at

Frsn-DV- Not MERCED

30 WILSON A 115kV C N-1-1 -0.13 | -0.13 | -0.14 | -0.16 | -0.18 | Solved | 115kV Bus
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Overloaded Facility

Table A- 6.4: Summary of thermal overloads for summer off-peak conditions - Fresno

Worst Contingency

‘ Category ‘

Category

Description

Loading (%)

2011 | 2015

2020

ISO Proposed Mitigation

Frsn-op-T- curtail Path 15 flow or interim

01 MCCALL-HENRIETTA 230kV line | Normal N-0 105% | 47% 51% | temperature adjusted rating
Frsn-op-T- curtail Path 15 flow or interim

02 MCCALL-HENRIETTA 230kV line | Helm - McCall 230 kV Line L-1 109% | 59% 63% | temperature adjusted rating
Frsn-op-T- Gates - Gregg 230 kV Line &

03 PANOCHE-HELM 230kV line Gates - McCall 230 kV Lines DCTL 114% | 53% 60% | interim congestion management
Frsn-op-T- Gates - Gregg 230 kV Line &

04 HELM-MCCALL 230kV line Gates - McCall 230 kV Lines DCTL 109% | 51% 58% | interim congestion management
Frsn-op-T- Panoche - Gates #1 & #2 230 curtail Path 15 flow or interim
05 MCCALL-HENRIETTA 230kV line | kV Lines DCTL 103% | 55% 59% | temperature adjusted rating
Frsn-op-T- McCall - Sanger #1 & #2 115 interim temperature adjusted

06 MCCALL-SANGER 115kV line #3 | kV Lines DCTL 90% | 95% | 104% | rating
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APPENDIX A-7: Reliability Assessment Results for Kern Area

Table A-7.1: Summary of thermal overloads for summer peak conditions - Kern

Category Loading (%)

Overloaded Facility Worst Contingency ‘ Category ’ Description ISO Proposed Mitigation
Kern- | KERN-LAMONT 115kV
T-01 | line Kern-Stockdale 115 kV Line | B L-1 9NM% | 94% | 95% | 96% | 97% | 104% | rerate
Midway-Kern No. 1 &
Kern- | MIDWAY-KERN 230kV | Midway-Kern No. 4 230 kV SPS to trip load or
T-02 | line #3 Lines C DCTL 97% | 101% | 104% | 107% | 109% | 120% | reconductor
Kern- | KERN-MAGUNDEN- Kern PP-Westpark No. 1 & 2 SPS to trip load or
T-03 | WITCO 115kV line 115 kV Lines C DCTL 97% | 100% | 103% | 105% | 108% | 122% | reconductor
Kern- | WESTPARK- Kern PP-Westpark No. 1 & 2 SPS to trip load or
T-04 | MAGUNDEN 115kV line | 115kV Lines C DCTL 75% | 78% | 81% | 83% | 86% | 101% | reconductor
Kern PP-Westpark No. 1 SPS to trip load or
115 kV Line _Kemn- Establish 15 minute rating,
Kern- | KERN-WESTPARK Magunden-Witco 115 kV curtail load within 15
T-05 | 115KV line #2 Line C N-1-1 95% | 99% | 101% | 103% | 106% | 119% | minutes
Kern PP-Westpark No. 2 SPS to trip load or
115kV Line _Kern- Establish 15 minute rating,
Kern- | KERN-WESTPARK Magunden-Witco 115 kV curtail load within 15
T-06 | 115kV line #1 Line C N-1-1 95% | 99% | 101% | 103% | 106% | 119% | minutes
Kern PP 70 kV Bus Tie SPS to trip load or
Breaker _Kern PP Establish 15 minute rating,
Kern- | WASCO-FAMOSO 70kV | 115/70 kV Transformer No. curtail load within 15
T-07 | line 2 C N-1-1 85% | 87% | 89% | 90% | 95% | 102% | minutes
Midway-Kern No. 1 230 kV
Kern- | KERN-LAMONT 115kV | Line _Kern-Stockdale
T-8 line 115 kV Line C N-1-1 92% | 95% | 96% | 97% | 98% | 105% | rerate

Table A-7.2: Summary of low voltages for summer peak conditions - Kern

, . Category Min. Post Contingency Voltage (PU) ISO Proposed
D ‘ Substation ‘ Worst Contingency Category ‘ Description | 2011 | 2012 | 2013 | 2014 | 2015 | 2020 Mitigation
Kern-V- COPUS Var support at Kern PP
01 70KV Normal A N-0 094 | 098] 098 | 098] 097 | 0.96 | area
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, . Category Min. Post Contingency Voltage (PU) ISO Proposed
ID ‘ Substation Worst Contingency Description | 2011 | 2012 | 2013 [ 2014 | 2015 | 2020 Mitigation

Kern-V- LEBEC Var support at Wheeler
02 70kV Normal A N-0 094 | 096 | 0.9 | 0.9 | 096 | 0.95 | Ridge area
Kern-V- CASTAC Var support at Wheeler
03 70kV Normal A N-0 095| 096 | 097 | 096 | 096 | 0.95 | Ridge area
Kern-V- WEEDPTCH Kern Canyon-Magunden-Weedpatch Var support at Wheeler
04 70kV 70 kV Line B L-1 089 | 092 ] 093 | 092 | 092 091 | Ridge area
Kern-V- GRMWY_SM | Kern Canyon-Magunden-Weedpatch Var support at Wheeler
05 70kV 70 kV Line B L-1 088 | 091] 092 | 091 091 0.90 | Ridge area
Kemn-V- | WELLFILD Kern Canyon-Magunden-Weedpatch Var support at Wheeler
06 70kV 70 kV Line B L-1 088 | 091 ] 091 091 091 0.90 | Ridge area

Kern Canyon-Magunden-Weedpatch
Kern-V- 3EMIDIO 70 kV L_Midway-Wheeler Ridge No. 2 Var support at Wheeler
07 70kV 230 kV Line C N-1-1 0.88 | 0.91] 092 | NA 0.91 | 0.90 | Ridge area

Kern Canyon-Magunden-Weedpatch
Kern-V- ARVIN 70 kV L_Midway-Wheeler Ridge No. 2 Var support at Wheeler
08 70kV 230 kV Line C N-1-1 088 | 092 ] 0.92 | NA 0.91 | 0.91 | Ridge area

Kern Canyon-Magunden-Weedpatch
Kern-V- GRMWY_SM | 70 kV L_Midway-Wheeler Ridge No. 2 Var support at Wheeler
09 70kV 230 kV Line C N-1-1 0.83 | 0.87 | 0.87 | NA 0.86 | 0.85 | Ridge area

Kern Canyon-Magunden-Weedpatch
Kern-V- KELLEY 70 kV L_Midway-Wheeler Ridge No. 2 Var support at Wheeler
10 70kV 230 kV Line C N-1-1 087 | 091 ] 0.91 | NA 0.90 | 0.90 | Ridge area

Kern Canyon-Magunden-Weedpatch
Kern-V- LAKEVIEW 70 kV L_Midway-Wheeler Ridge No. 2 Var support at Wheeler
11 70kV 230 kV Line C N-1-1 0.88 | 0.92 | 092 | NA 0.92 | 0.91 | Ridge area

Kern Canyon-Magunden-Weedpatch
Kern-V- SN BRNRD 70 kV L_Midway-Wheeler Ridge No. 2 Var support at Wheeler
12 70kV 230 kV Line C N-1-1 089 | 092 ] 0.93 | NA 0.92 | 0.91 | Ridge area

Kern Canyon-Magunden-Weedpatch
Kern-V- TECUYA 70 kV L_Midway-Wheeler Ridge No. 2 Var support at Wheeler
13 70kV 230 kV Line C N-1-1 0.89 | 0.92 | 093 | NA 0.92 | 0.91 | Ridge area

Kern Canyon-Magunden-Weedpatch
Kern-V- WEEDPTCH 70 kV L_Midway-Wheeler Ridge No. 2 Var support at Wheeler
14 70kV 230 kV Line C N-1-1 0.84 | 0.88 | 0.88 | NA 0.87 | 0.86 | Ridge area
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Worst Contingency

Category

Min. Post Contingency Voltage (PU)

ISO Proposed

ID ‘ Substation

‘ Category ‘

Description

2011

2012

2013

2014

2015

2020

Mitigation

Kern Canyon-Magunden-Weedpatch
Kern-V- WELLFILD 70 kV L_Midway-Wheeler Ridge No. 2 Var support at Wheeler
15 70kV 230 kV Line C N-1-1 0.82 | 0.86 | 0.87 | NA 0.86 | 0.85 | Ridge area

Kern Canyon-Magunden-Weedpatch
Kern-V- WHEELER 70 kV L_Midway-Wheeler Ridge No. 2 Var support at Wheeler
16 115kV 230 kV Line C N-1-1 089 | 092 ] 0.93 | NA 0.92 | 0.91 | Ridge area

Wheeler Ridge-Tejon 70 kV Line
Kern-V- CASTAC _Midway-Wheeler Ridge No. 2 230 kV Var support at Wheeler
17 70kV Line C N-1-1 0.88 | 0.89 | 0.90 | NA 0.89 | 0.88 | Ridge area

Wheeler Ridge-Tejon 70 kV Line
Kern-V- GRAPEVNE _Midway-Wheeler Ridge No. 2 230 kV Var support at Wheeler
18 70kV Line C N-1-1 0.88 | 0.90 | 0.90 | NA 0.89 | 0.88 | Ridge area

Wheeler Ridge-Tejon 70 kV Line
Kern-V- LEBEC _Midway-Wheeler Ridge No. 2 230 kV Var support at Wheeler
19 70kV Line C N-1-1 0.87 | 0.89 | 0.89 | NA 0.88 | 0.88 | Ridge area

Wheeler Ridge-Tejon 70 kV Line
Kern-V- PACI_PIP _Midway-Wheeler Ridge No. 2 230 kV Var support at Wheeler
20 70kV Line C N-1-1 0.88 | 0.90 | 0.90 | NA 0.89 | 0.88 | Ridge area

Wheeler Ridge-Tejon 70 kV Line
Kern-V- ROSE _Midway-Wheeler Ridge No. 2 230 kV Var support at Wheeler
21 70kV Line C N-1-1 0.89 | 091 | 091 | NA 0.90 | 0.89 | Ridge area

Wheeler Ridge-Tejon 70 kV Line
Kern-V- TEJON _Midway-Wheeler Ridge No. 2 230 kV Var support at Wheeler
22 70kV Line C N-1-1 090 | 091 ] 0.91|NA 0.91 | 0.90 | Ridge area

Kern PP 70 kV Bus Tie Breaker
Kern-V- COPUS _Kern PP 115/70 kV Transformer No. Var support at Kern PP
23 70kV 1 C N-1-1 1.03 | 0.86 | 0.86 | NA 0.84 | 0.78 | area

Kern PP 70 kV Bus Tie Breaker
Kern-V- FRUITVLE _Kern PP 115/70 kV Transformer No. Var support at Kern PP
24 70kV 1 C N-1-1 1.00 | 0.88 | 0.88 | NA 0.86 | 0.80 | area

Kern PP 70 kV Bus Tie Breaker
Kern-V- OLDRIVR _Kern PP 115/70 kV Transformer No. Var support at Kern PP
25 70kV 1 C N-1-1 1.04 | 0.90 | 0.90 | NA 0.88 | 0.82 | area

Kern PP 70 kV Bus Tie Breaker
Kern-V- PANAMA _Kern PP 115/70 kV Transformer No. Var support at Kern PP
26 70kV 1 C N-1-1 0.99 ] 094 | 094 | NA 0.92 | 0.89 | area
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ID ‘ Substation ‘ Worst Contingency ‘ Category ‘ Diiﬁ?p%rgn Min. Post Contingency Voltage (PU) ISl\O/“tPigr](;;t)igzed
Kern PP 70 kV Bus Tie Breaker
Kern-V- EISEN _Kern PP 115/70 kV Transformer No. Not Var support at Kern PP
27 70kV 2 C N-1-1 Solved | 091 | 0.91 | NA 0.90 | 0.89 | area

Table A-7.3: Summary of voltage deviations for summer peak conditions - Kern

D ’ Substation ’ Worst Contingency ‘ Category ’ DCategory Post Contingency Voltage Deviation (%) ISO.F.’rop.osed
escription Mitigation

Var support at
Kern-DV- GRMWY_SM | Kern Canyon-Magunden-Weedpatch 70 kV Wheeler Ridge
01 70kV L_Midway-Wheeler Ridge No. 2 230 kV Line N-1-1 -0.13 | -011 ] 011 | NA -0.11 | -0.11 | area

Var support at
Kern-DV- WEEDPTCH Kern Canyon-Magunden-Weedpatch 70 kV Wheeler Ridge
02 70kV L_Midway-Wheeler Ridge No. 2 230 kV Line N-1-1 -0.13 | -0.11 ] -0.11 | NA -0.11 ] -0.11 | area

Var support at
Kern-DV- WELLFILD Kern Canyon-Magunden-Weedpatch 70 kV Wheeler Ridge
03 70kV L_Midway-Wheeler Ridge No. 2 230 kV Line N-1-1 -0.13 | -011 ] 011 | NA -0.11 | -0.11 | area
Kern-DV- COPUS Kern PP 70 kV Bus Tie Breaker _Kern PP Var support at
04 70kV 115/70 kV Transformer No. 1 N-1-1 0.09 ] -0.11 ] -012 | NA -0.13 | -0.18 | Kern PP area
Kern-DV- FRUITVLE Kern PP 70 kV Bus Tie Breaker _Kern PP Var support at
05 70kV 115/70 kV Transformer No. 1 N-1-1 -0.01 ] -0.13 | -0.14 | NA -0.16 | -0.21 | Kern PP area
Kern-DV- OLDRIVR Kern PP 70 kV Bus Tie Breaker _Kern PP Var support at
06 70kV 115/70 kV Transformer No. 1 N-1-1 0.07 | -011 ] -0.11 | NA -0.13 | -0.17 | Kern PP area
Kern-DV- PANAMA Kern PP 70 kV Bus Tie Breaker _Kern PP Var support at
07 70kV 115/70 kV Transformer No. 1 N-1-1 0.00 | -0.07 | -0.07 | NA -0.08 | -0.11 | Kern PP area
Kern-DV- KERNRDGE Midway-Temblor 115 kV Line Var support at
08 115kV _KERNRDGE 1 9.11 N-1-1 -0.12 | -012 | -012 | NA -0.12 | -0.12 | Temblor area
Kern-DV- TEMBLOR Midway-Temblor 115 kV Line Var support at
09 115kV _KERNRDGE 1 9.11 N-1-1 -0.12 | -012 | -0.12 | NA -0.12 | -0.12 | Temblor area
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APPENDIX A-8: Reliability Assessment Results for Central Coast and Los Padres Area

Table A-8.1: Summary of thermal overloads for summer peak conditions (Category B

" : Category Loading (%) ISO Proposed
D Overloaded Faciity  Worst Contingency  Category  poconnion 2011 2012 2013 | 2014 2015 2020 | Mitigation
Lp- Reconductor
s.7. | T239SWST - MIDWAY | Q239SWST-MIDWAY . L 1009 | g7 | MormoBay-
001 #1 230 Kv Line #2 230.00 kV Line : “ | Midway 230 kV
line sections
Lp- Reconductor
S.7. | T239SWST - MIDWAY | Q239SWST-MIDWAY . L 1009 | g7 | MorroBay-
002 #2 230 Kv Line #1 230.00 KV Line ' “ | Midway 230 kV
line sections
Reconductor
LP- Q239SWST-MIDWAY
ST- Tzsg#?zvxégg I;VIVIIiIrELWAY #1230.00kV Lineand | B L-1/G-1 1148 | 10156 Mil\élvc;go E;g’ "
003 DIABLO #2 away 2
line sections

Table A-8.2: Summary of low voltages for summer peak conditions (Category B)

Overloaded Worst Continaenc Catedgor Category Loading (%) ISO Proposed
Facility gency 9 | Descripon 2011 | 2012 | 2013 2014 | 2015 | 2020 Mitigation
Voltage support/
Watsonville
CC-S-LV- Green Valley 115/60 UVLS will
001 CRYHSE 60 kV Bank #1 B T-1 0.88 | 0.88 | 0.88 activate
Voltage support/
Watsonville
CC-S-LV- Green Valley 115/60 UVLS will
002 GREN VLY 60 kV | Bank #1 B T-1 0.88 | 0.88 | 0.88 activate
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Install voltage
support at Oil
CC-S-LV- Coburn-Qil Fields #1 60 Fields 60 kV
003 TEXACO 60 kV kV Line and SALNR GN B L-1/G-1 0.89 | 0.89 | 0.89 | 0.89 | 0.89 | 0.89 | substation
Install voltage
support at Ol
CC-S-LV- Coburn-Qil Fields #1 60 Fields 60 kV
004 OIL FLDS 60 kV | kV Line and SALNR GN B L-1/G-1 0.89 | 0.89 | 0.89 | 0.89 | 0.89 | 0.89 | substation
Install voltage
support at Ol
CC-S-LV- Coburn-Oil Fields #1 60 Fields 60 kV
005 SALN RVR 60 kV | kV Line and SALNR GN B L-1/G-1 0.89 | 089 | 0.89 | 0.89 | 0.89 | 0.89 | substation
Install voltage
support at Ol
CC-S-LV- | SARGENT CYN Coburn-Oil Fields #1 60 Fields 60 kV
006 60 kV kV Line and SALNR GN B L-1/G-1 0.89 | 089 | 0.89 | 0.89 | 0.89 | 0.89 | substation

Table A-8.3: Summary of voltage deviations for summer peak conditions (Category B

Overloaded : Category Loading (%) ISO Proposed
Facilty Worst Contingency Calegory  pegeription 2011 2013 2014 2015 | 2020  Mitigation
Voltage support/
CC-S-VD- Green Valley 115/60 Watsonville
001 AGRILINK 60 kV Bank #1 B T-1 -15.44 | -15.68 | -15.88 UVLS wil
activate
Voltage support/
CC-S-VD- Green Valley 115/60 Watsonville
002 C.I.C. 60 kV Bank #1 B T-1 -15.60 | -15.86 | -16.05 UVLS wil
activate
CC-S-VD- Green Valley 115/60 : ) ) ) Voltage support/
003 GREN VLY 60 kV Bank #1 B T-1 16.81 | -17.08 | -17.28 Watsonville
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Overloaded Category Loading (%) ISO Proposed

Worst Contingency Category

Facility Description = 2011 2012 2013 2014 2015 2020  Mitigation
UVLS will

activate

Voltage support/

CC-S-VD- | WTSNVLLE 60 Green Valley- Watsonville
004 KV Watsonville 60KV Line |  © 1 |-1356 ) 1378 | 1393 | - - - UVLS will

activate

LP-S-VD- MORRO BAY Morro Bay 230/115 Install voltage
005 115 KV Bank 6 B -5.07 | -518 | -023 | -024 | -0.17 | -0.30 support

Install 25 MVAr
shunt capacitor

at Cayucos
LP-S-VD- San Luis Obispo 115/70 substation and
006 CAYUCOS 70 kV KV Bank #3 B T-1 -448 | 457 | -478 | -4.91 -4.86 | -5.01 re-rate San Luis
Obispo-
Mustang Jct 70
kV line.
Install 25 MVAr

shunt capacitor

at Cayucos
LP-S-VD- San Luis Obispo 115/70 substation and
007 PERRY 60 kV OV Bank #3 B T-1 452 | 462 | -4.83 -4.97 -4.91 | -5.08 re-rate San Luis
Obispo-
Mustang Jct 70
kV line.
Install 25 MVAr
shunt capacitor
LP-S-VD- San Luis Obispo 115/70 at Cayucos
008 CAMBRIA 70 kV KV Bank #3 B T-1 -453 | -4.63 | -4.83 -4.97 492 | -5.08 substation and
re-rate San Luis

Obispo-
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Overloaded

Worst Contingency

Category

Category

Loading (%)

ISO Proposed

Facility

Description 2011

2012

2013

2014

2015

2020

Mitigation
Mustang Jct 70
kV line.

LP-S-VD-
009

BAYWOOD 70
kV

San Luis Obispo 115/70
kV Bank #3

T-1

-5.08

-5.18

-5.41

-5.56

-5.52

-5.67

Install 25 MVAr
shunt capacitor
at Cayucos
substation and
re-rate San Luis
Obispo-
Mustang Jct 70
kV line.

LP-S-VD-
010

MUSTANG 70 kV

San Luis Obispo 115/70
kV Bank #3

T-1

-6.14

-6.27

-6.54

-6.71

6.72

-6.84

Install 25 MVAr
shunt capacitor
at Cayucos
substation and
re-rate San Luis
Obispo-
Mustang Jct 70
kV line.

LP-S-VD-
011

SN LS OBISPO
70 kV

San Luis Obispo 115/70
kV Bank #3

T-1

-6.59

6.73

-1.02

-1.20

-1.23

-1.37

Install 25 MVAr
shunt capacitor
at Cayucos
substation and
re-rate San Luis
Obispo-
Mustang Jct 70
kV line.

LP-S-VD-
012

VAFB SSA 70 kV

Divide-Vandenberg #1
70 kV Line

L-1

-6.01

-6.01

-6.01

-6.02

-5.93

-6.08

Install voltage
support at
Vandenberg
AFB 70 kV
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Overloaded

Worst Contingency

Category

Loading (%)

ISO Proposed

Facility

Description 2011

2012 2013

2014

2015

2020

Mitigation

substation

Install voltage

D Divide-Vandenberg 70 support at
LPOS1 ;/D VAFBKSVSA 70 kV Line No. 1 and L-1/G-1 6.16 | 6.15 | -6.11 -6.15 -5.83 | -6.21 Vandenberg
MORRO 3 1 AFB 70 kV
substation
- Install voltage
Coburn-Qil Fields #1 60 .
CC-SVD- | SARGCYNEGO | /) ine and SALINAS LG | -1051 | -1060 | -10.70 | -10.77 | -10.72 | -11.04 | SupOTtatOi
014 kV Fields 60 kV
RVR #1 ;
substation
CC.SAD. Coburn-Oil Fields #1 60 rotal voltege
OILFLDS 60 kV | kV Line and SALINAS L-1/G-1 | -10.03 | -10.12 | -10.22 | -10.29 | -10.24 | -10.58 PP
015 Fields 60 kV
RVR #1 ;
substation
CC.SD. Coburn-Oil Fields #1 60 ntal voltage
SALN RVR kV Line and SALINAS L-1/G-1 -9.99 |-10.09 | -10.18 | -10.25 | -10.20 | -10.54 PP
016 Fields 60 kV
RVR #1 ;
substation
Ce.SAD. Coburn-Oll Fields #1 60 ntall voltage
TEXACO 60KV | kV Line and SALINAS L-1/G-1 -9.99 |-10.08 | -10.18 | -10.26 | -10.20 | -10.55 PP
017 Fields 60 kV
RVR #1 :
substation
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Table A-8.4: Summary of low voltages for winter peak conditions (Category B)

Overloaded , Category Loading (%) | 1SO Proposed
Facility Worst Contingency  Category oo intion 2011 2013 | 2014 | 2015 2020 | Mitigation

Voltage
CC-W-LV- | AGRILINK60 | Green Valley 115/60 . = 087 | 086 | 08 supportWatsonvills

001 KV Bank #1 valso
UVLS will activate

Voltage
COWLV- | CryHse goky | Creen Valley 115160 | g T4 | 087 | 086 | 086 supportWatsonville

002 Bank #1 . .
UVLS will activate

CC-W-LV- | WTSNVLLE 60 | Green Valley 115/60 Voltage
B T-1 087 | 086 | 0.86 support/Watsonville

003 kV Bank #1 . .
UVLS will activate

Table A-8.5: Summary of voltages deviations for winter peak conditions (Category B)

Overloaded . Category Loading (%) ISO Proposed
Facility Worst Contingency Calegory peseription 2011 2012 2013 2014 | 2015 | 2020  Mitigation
Voltage
CC-W-VD- | GREN VLY 60 | Green Valley 115/60 support/Watsonville
001 kV Bank #1 B T-1 -17.65 | -18.69 | -18.21 UVLS will activate
Voltage
CC-W-VD- | AGRILINK 60 Green Valley 115/60 B T-1 -16.18 | -17.14 | -16.70 support/Watsonville
002 kV Bank #1 UVLS will activate
Voltage
CC-W-VD- | WTSNVLLE 60 | Green Valley 115/60 support/Watsonville
003 kV Bank #1 B T-1 -16.02 | -16.97 | -16.55 UVLS will activate
Voltage
support/Santa Cruz
CC-W-VD- Green Valley 115/60 Reinforcement
004 CRYHSE 60 kV | Bank #1 B T-1 -17.07 | -18.08 | -17.61 Project
Coburn-Qil Fields #1 60 Install voltage
CC-W-VD- kV Line and Salinas River support at Oil Fields
005 OILFLDS 60 kV | Unit B L-1/G-1 -845 | -844 | -821 | -840 | -8.39 | -9.20 | 60 kV substation
Appendix A — Reliability Assessment ResultsAppendix A — Reliability Assessment Results 110




Overloaded

Category

Worst Contingency Category

Loading (%)

ISO Proposed

Facility Description = 2011

006 N-1

-6.24

2012 2013

-3.69

-3.82

2014 2015

-2.75

-2.67

2020

Mitigation

Voltage
support/Santa Cruz
Reinforcement

-1.74 | Project

Loading (%)

Category Category ISO Proposed
Facility Contingency Description 2011 2013 2014 Mitigation
T Load shedding. The
empleton- approved Los
Gates 230 kV PP
LP-S-T- Line and Morro | | | | | | Padres
N/A C3 L-2 Diverged | Diverged | Diverged | Diverged | Diverged | Diverged | Transmission Project
001 Bay-Gates #1 SPS at M q
230 kV Line (SPS at Mesa an
(Morro Santa Maria) drops
250 MW Load.
Load shedding. The
Morro Bay- approved Los
LP-S-T- IZ_)iabIo 230 kV . . . . . . anres .
002 N/A Line and Morro C3 L-2 Diverged | Diverged | Diverged | Diverged | Diverged | Diverged | Transmission Project
Bay-Mesa 230 (SPS at Mesa and
kV Line Santa Maria) drops
250 MW Load.
Load shedding. The
Morro Bay- approved Los
LP-S-T- Mesa 230 kV | | | | | | Padres
003 N/A Line and C3 L-2 Diverged | Diverged | Diverged | Diverged | Diverged | Diverged | Transmission Project
Diablo-Mesa (SPS at Mesa and
230 kV Line Santa Maria) drops
250 MW Load.
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Overloa

Loading (%)

ded Worst Catedo Category ISO Proposed
Facility Contingency gory Description 2011 2012 2013 2014 2015 2020 Mitigation
Mesa-Divide #1 Develop operating
LP-S-T- 115 kV Line and . . : . . . procedure to curtail
004 N/A Mesa-Divide #2 C3 L-2 Diverged | Diverged | Diverged | Diverged | Diverged | Diverged load within 15
115 kV Line minutes
Load shedding. The
Mesa 230/115 app;,g;?gsms
LP-S-T- /A | KV Bank#2 and C3 T-2 Diverged | Diverged | Diverged | Diverged | Diverged | Diverged | Transmission Project
005 Mesa 230/115
KV Bank #3 (SPS at M.esa and
Santa Maria) drops
250 MW Load.
NTVD Implement SPS,
CC-S-T- SWi - Moss Landing develop operating
SALINA C1 Bus_Out 92.97 11517 | 116.16 35.68 13.49 14.47 .
006 S #1 115 kV Bus 1D procedure to curtail
115 kV load.
Mesa-
Sisquoc
11Li5nie(>v Mesa - Santa
(Betwe Maria 115 kV Regonduqor the 4.1-
LP-S-T- | gy | Line.andSan | . DCTL | 10800 | 10990 | 119.00 | 12020 | 11320 | 137.90 | [Mie limiting 397.5
007 S Luis Obispo- AAC Mesa-Sisquoc
isquoc . . )
Santa Maria 115 kV line section.
SM. 115 kV Line
ASSO -
Mesa
PGE)
LP-S-T- Mesa- | Mesa - Santa Reconductor the 4.1-
Sisquoc | Maria 115 kV C5 DCTL 116.00 | 117.80 | 118.00 | 119.00 | 121.20 | 138.00 mile limiting 397.5
008 :
115kV | Line, and San

AAC Mesa-Sisquoc
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Overloa
ded

Worst

Category

Category

2011

2012

2013

Loading (%)
2014

2015

2020

ISO Proposed

Facility

Contingency

Description

Mitigation

Line Luis Obispo- 115 kV line section.
(Betwe Santa Maria
en 115 kV Line
Sisquoc
and
SM.
ASSO)
Santa
Maria-
Sisquoc
11L?nle(>v Mega - Santa
(Betwe Marla 115 kV Reclzoncliuqor the 4.1-
LP-S-T- | Tgy | Line,andSan | o DCTL | 13060 | 131.90 | 13340 | 13470 | 13620 | 16180 | Milelimiting 397.5
009 Sisquoc Luis Ob|spp- AAC Melsa-S|sqyoc
and Santa Maria 115 kV line section.
: 115 kV Line
Fairway
Jet -
Santa
Maria)
GRN
VLY1- | Moss Landing - Develop operating
ERTA | Green Valley #1 . procedure to curtail
CC-STA0 | jors | aotto 11 5ka c5 DCTL i i i 13347 | 133.15 | Diverged | P> 15 0O 2
115 Kv Lines minutes
Line
CIC Moss Landing - Develop operating
JCT - | Green Valley #1 . procedure to curtail
CC-S-T-11 ERTA | and #2 115 kV C5 DCTL - - - 13444 | 134.42 | Diverged load within 15
JCT #1 Lines minutes
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Overloa

Loading (%)

ded Worst Catedo Category ISO Proposed
Faciity | Contingency 9" Description | 2011 2013 2014 2015 2020  Mitigation
115 kV
Line
CIC
JCT- | Moss Landing - Develop operating
AGRILI | Green Valley #1 . procedure to curtail
CC-S-T-12 NK#1 | and #2 115 kv C5 DCTL - - - 134.57 | 134.56 | Diverged load within 15
115 kV Lines minutes
Line
WTSN
VLLE - | Moss Landing - Develop operating
AGRILI | Green Valley #1 . procedure to curtail
CC-S-T-13 NK#1 | and #2 115 kv C5 DCTL - - - 134.67 | 134.66 | Diverged load within 15
115 kV Lines minutes
Line
WTSN
VLLE - | Moss Landing - Develop operating
GRANT | Green Valley #1 . procedure to curtail
CC-S-T-14 JT#1 | and #2 115 kV C5 DCTL - - - 143.44 | 143.43 | Diverged load within 15
115 kV Lines minutes
Line
BRIGT
ANO - | Moss Landing - Develop operating
GRANT | Green Valley #1 . procedure and
COSTAS rar | ands2115ky | © DCTL ] ] ] 147.64 | 147.66 | Diverged | o\ taif load within 15
115kV Lines minutes
Line
CRZY_ | Moss Landing - Develop operating
CC-S-T-16 | HRS- | Green Valley #1 C5 DCTL - - - 148.72 | 148.74 | Diverged | procedure to curtalil
BRIGT | and #2 115 kV load within 15
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Overloa Loading (%)

ded Worst Catedo Category ISO Proposed
Faciity | COMtingency 990" Description | 2011 2012 2013 2014 Mitigation
ANO #1 Lines minutes
115 kV
Line
CRZY_
HRS - . Develop operating
Moss Landing - .
cc-sT17 | MYD | Salinas#1and | c5 | DpeCTL : : | w023 |- .| Pprocedure o curtai
SW1 #1 . load within 15
#2 115kV Lines :
115 kV minutes
Line
CRZY_
HRS - . Develop operating
Moss Landing - .
cesT-18 | VP | Salinas#1and | C5 DCTL : : .| 14923 | 2339 | 2531 | Procedureto curt
SW2 #1 . load within 15
#2 115kV Lines :
115kV minutes
Line
LGNTS
SW1 - . Develop operating
Moss Landing - .
ccsT-19 | NVD | salinas#tand | ©5 | DCTL | 13814 | 12961 | 13169 | - : .| procedure fo curtai
SW1 #1 . load within 15
#2 115 kV Lines .
115kV minutes
Line
LGNTS
SW2 - . Develop operating
Moss Landing - .
cc-5T20 | NVD | Salinas#tand | C5 | DCTL | 13814 | 12961 | 13169 | - : .| procedure o curtai
SW2 #1 . load within 15
#2 115kV Lines :
115 kV minutes
Line
NTVD | Moss Landing - Develop operating
CC-S-T-21 | SW2 - | Salinas #1 and C5 DCTL 11190 | 123.20 | 12496 | 113.99 - - procedure to curtail
SALINA | #2 115 kV Lines load within 15
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Overloa

Loading (%)

ded Worst Category Category ISO Proposed
Facility Contingency Description 2011 2012 2013 2014 2015 2020 Mitigation
S# minutes
115 kV
Line
NTVD Develop operating
SW1 - | Moss Landing - dure to curtail
CC-S-T-22 | SALINA | Salinas#1and | C5 DCTL | 10470 | 97.28 | 9891 | 11399 | 193 | 203 p“’lce d“"? h‘.’ C1“5
S#1 | #2115 kV Lines oad within
115 kV minutes
TEMPL
ETN - Q239SWST- Develop operating
MORR | MIDWAY #1 & procedure to curtail
CC-ST-23 | opay | #223000kv | ©° DCTL 104.98 11 101401 ™ o within 15
#1230 Line minutes
kV Line
ATASC Morro Bay-
DRO - y Develop operating
SNLS Gates and procedure to curtail
CC-S-T-24 OBISP Morro Bay- C5 DCTL 64.34 65.58 66.90 68.20 107.79 | 119.16 load within 15
Templeton 230 within
O#170 KV Lines minutes
kV Line
GRN | Moss Landing-
VLY1 - | Green Valley #1 Develop operating
ERTA | 115kV Line and . procedure to curtail
CC-S-T-25 JCT#1 | Moss Landing- C3 L-2 133.17 | 133.15 | Diverged load within 15
115kV | Green Valley #2 minutes
Line 115 kV Line
CIC Moss Landing- Develop operating
JCT- | Green Valley #1 . rocedure to curtail
CC-ST28 | AGRILI | 115 kv Lineand | C L2 13457 | 13456 | Diverged | ™ N0 b N
NK#1 | Moss Landing- minutes
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Overloa

Loading (%)

ded Worst Catedo Category ISO Proposed
Facility Contingency gory Description 2011 2012 2013 2014 2015 2020 Mitigation
115kV | Green Valley #2
Line 115 kV Line
WTSN | Moss Landing-
VLLE - | Green Valley #1 Develop operating
AGRILI | 115 kV Line and . procedure to curtail
CC-S-T-27 NK#1 | Moss Landing- C3 L-2 - - - 134.67 | 134.66 | Diverged load within 15
115kV | Green Valley #2 minutes
Line 115kV Lin
WTSN | Moss Landing-
VLLE - | Green Valley #1 Develop operating
GRANT | 115KV Line and . procedure to curtail
CC-S-T-28 JT#1 | Moss Landing- C3 L-2 - - - 143.44 | 143.43 | Diverged load within 15
115kV | Green Valley #2 minutes
Line 115 kV Lin
BRIGT | Moss Landing-
ANO - | Green Valley #1 Develop operating
GRANT | 115 kV Line and . procedure to curtail
CC-S-T-29 JT#1 | Moss Landing- C3 L-2 - - - 147.64 | 147.66 | Diverged load within 15
115kV | Green Valley #2 minutes
Line 115 kV Line
CRZY_ | Moss Landing-
HRS - | Green Valley #1 Develop operating
BRIGT | 115 kV Line and . procedure to curtail
CC-S-T-30 ANO #1 | Moss Landing- C3 L-2 - - - 148.72 | 148.74 | Diverged load within 15
115kV | Green Valley #2 minutes
Line 115 kV Line
LGNTS | Moss Landing- Develop operating
CC-S-T-31 | SW2- | Salinas #1115 C3 L-2 146.40 | 159.68 | 161.92 - - - procedure to curtail
NTVD kV Line and load within 15
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Overloa

Loading (%)

ded Worst Category Category ISO Proposed
Facility Contingency Description 2011 2012 2013 2014 2015 Mitigation
SW2#1 | Moss Landing- minutes
115kV | Salinas #2 115
Line kV Line
NTVD | Moss Landing-
SW2- | Salinas#1 115 Develop operating
SALINA |  kV Line and procedure to curtail
CC-S-T-32 S #1 Moss Landing- C3 L-2 11190 | 123.20 | 12496 | 113.99 - - load within 15
115kV | Salinas #2 115 minutes
Line kV Line
LGNTS | Moss Landing-
SW1- | Salinas#1 115 Develop operating
NTVD kV Line and procedure to curtail
CC-S-T-33 | swi#t | Moss Landing- c3 L2 13814 | 12961 | 13169 ) ) ) load within 15
115kV | Salinas #2 115 minutes
Line kV Line
CRZY_ | Moss Landing-
HRS - | Salinas #1 115 Develop operating
NTVD kV Line and procedure to curtail
CC-ST-34 | o1 #1 | Moss Landing- c3 L2 ) ) ) 14923 ) ) load within 15
115kV | Salinas #2 115 minutes
Line kV Line
NTVD | Moss Landing-
SW1- | Salinas#1 115 Develop operating
SALINA |  kV Line and procedure to curtail
CC-S-T-35 S #1 Moss Landing- C3 L-2 104.70 97.28 98.91 113.99 1.93 2.03 load within 15
115kV | Salinas #2 115 minutes
Line kV Line
CRZY_ | Moss Landing- Develop operating
CC-S-T-36 | HRS- | Salinas #1 115 C3 L-2 - - - 149.23 23.39 25.31 procedure to curtail
NTVD kV Line and load within 15
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Overloa

Loading (%)

ded Worst Category Category ISO Proposed
Facility Contingency Description 2011 2012 2013 2014 Mitigation
SW2#1 | Moss Landing- minutes
115kV | Salinas #2 115
Line kV Line
GRN | Moss Landing- Develop operating
VLY2- | Green Valley #1 procedure to curtalil
cc-s-T-37 | MOSLN | 119KVLineand | - g L2 | 9780 | 99.38 | 10093 | - : : load within 15
DD#1 Watsonville- . :
115kV | Salinas 60 kv minutes/Watsonville
Line Line UVLS will activate
GRN | Moss Landing-
VLY1 - | Green Valley #2 Develop operating
MOSLN | 115 kV Line and procedure to curtail
CC-S-T-38 DD# | Crazy Horse- C3 L-2 - - - 101.88 | 101.64 | 110.21 load within 15
115kV | Watsonville 115 minutes
Line kV Line
GRN | Moss Landing- Develop operating
VLY1 - | Green Valley #2 procedure to curtail
cC-5-T-39 | MOSLN | 110KVLineand | g L2 | 9778 | 9940 | 10095 | - : : load within 15
DD#1 Watsonville- . :
115KV | Salinas 60 kV mmutes/WatsoprIe
Line Line UVLS may activate
GRN | Moss Landing-
VLY1 - | Green Valley #1 Develop operating
MOSLN | 115 kV Line and procedure to curtail
CC-S-T-40 DD#2 | Crazy Horse- C3 L-2 - - - 101.88 | 101.64 | 110.21 load within 15
115kV | Watsonville 115 minutes
Line kV Line
MOSLN | Moss Landing Develop operating
CC-S-T-41| DD 2301115 kV C3 T-2 196.30 | 200.70 | 203.91 | 204.83 | 208.94 | 226.45 | procedure to curtail
115/23 | Bank #10 and load within 15
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Overloa

Loading (%)

ded Worst Category Category ISO Proposed
Facility Contingency Description 2011 2012 2013 2014 2015 2020 Mitigation
0kV Moss Landing minutes
Bank 230/115 kV
#1 Bank #8
MOSLN | Moss Landing
DD 230/115kV Develop operating
115/23 | Bank #10 and procedure to curtail
CC-S-T-42 0 kV Moss Landing C3 T-2 195.58 | 199.97 | 203.20 | 204.12 | 208.25 | 225.82 load within 15
Bank 2301115 kV minutes
#2 Bank #8
MOSLN | Moss Landing
DE 230/115kV Develop operating
115/23 | Bank #10 and procedure to curtail
CC-S-T-43 0 kV Moss Landing C3 T-2 10792 | 11059 | 11230 | 11286 | 115.04 | 122.71 load within 15
Bank 2301115 kV minutes
#8 Bank #2
MOSLN | Moss Landing
DE 2301115 kV Develop operating
115/23 Bank #8 and procedure to curtail
CC-S-T-44 0 kV Moss Landing C3 T-2 108.37 | 111.05 | 11274 | 11333 | 11551 | 123.24 load within 15
Bank 2301115 kV minutes.
#10 Bank #1
Morro Bay-
ATASC | Gates 230 kV :
DRO - Line No. Install rrteatcél:ve
support at Cayucos
LPO'féT' gg 'ﬁ‘ “g"o”o and | g L2 7860 | 8046 | 8392 | 8557 | 117.60 | 132.65 | 70KV Sub. (Alsoa
an Luis Category B
70 kV Obispo- mitigation)
Line | Cayucos 70 kV
Line(Baywood
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Overloa

Loading (%)

ded Worst Catedo Category ISO Proposed
Facility Contingency gory Description 2011 2012 2013 2014 2015 2020 Mitigation
ATASC | Templeton- Install reactive
DRO- | Atascadero 70 support at Cayucos
LP-S-T- | CACOS | kVLineand | g L2 7907 | 8165 | 8397 | 8658 | 89.17 | 10625 | 70KV Sub. (Alsoa
046 J2#1 | Atascadero-San Cateqorv B
70kV | Luis Obispo 70 o %tign)
Line kV Line g
MESA_ Templeton
PGE - P Develop operating
230/70 kV Bank
LP-S-T- | UNION procedure and
#1 and Morro C3 T-2 114.24 | 115.95 42.72 42.94 45.67 42.37 ) o
047 OL#1 curtail load within 15
Bay 230/115 :
115 kV minutes
) Bank #6
Line
MORR Morro Bay-
OBY- | Mesa?230kV Develop operating
LP-S-T- | GLDTR | Line and Morro procedure and
048 JC1#1 | Bay-San Luis C3 L-2 85.51 86.32 94.42 95.40 99.98 106.91 curtail load within 15
115kV | Obispo 115 kV minutes
Line Line N
MUSTN | Templeton- Install reactive
GJ- | Atascadero 70 support at Cayucos
LP-S-T- | SNLS | kVlineand | o, L2 | 10435 | 107.06 | 10932 | 111.95 | 11440 | 13065 | 70KV Sub. (Alsoa
049 OB #1 | Atascadero-San Cateqorv B
70KV | Luis Obispo 70 o %tign)
Line kV Line g
OCEAN Templeton
0- P Develop operating
LP-S-T- | UNIO 230170 kV Bank rocedure to curtail
#1 and Morro C3 T-2 104.83 | 106.52 32.59 33.16 35.57 3896 |P oy
050 OL#1 load within 15
Bay 230/115 ;
115 kV minutes
) Bank #6
Line
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Overloa

Loading (%)

ded Worst Category Category ISO Proposed
Facility Contingency Description 2011 2012 2013 2014 2015 2020 Mitigation
SNLS Morro Bay-
OB - Mesa 230 kV Develop operating
LP-S-T- SNTA Line and San procedure to curtail
051 MRA Luis Obispo- C3 L-2 85.52 86.18 93.27 93.98 92.55 104.29 load within 15
#1115 | Mesa 115kV minutes
kV Line | Line(San LS OB
T239S | Q239SWST-
WST - MIDWAY #1 Reconductor Morro
LP-S-T- | MIDWA | 230.00 kV Line Bay-Midway 230 kV
052 Y #2 | and Templeton c3 L-A/T-1 12753 | 11489 |00 (Also Category
230 kV | 230/70 kV Bank B mitigation)
Line #1
TEMPL Q239SWST-
MIDWAY #1
ETN - 23000 kV Line Reconductor Morro
LP-S-T- | MORR ' Bay-Midway 230 kV
and C3 L-2 104.98 | 101.10 |
053 OBAY line. (Also Category
#1030 | Q3ISWST- B mitigation)
KV Line MIDWAY #2
230.00 kV Line

CC-S-
LV_001

Facility

GREN
VLY 60
kV

Worst Contingency

Green Valley Bus 1

Table A-8.7: Summary of low voltages for summer peak conditions (Category C)
Overload

ed Category

C1

Category

Description

Bus_Out

2011

0.88

2012

0.88

2013

Loading (%)
2014

0.88

2015

2020

ISO Proposed
Mitigation

Develop
operating
procedure to
curtail load in
15
min/Watsonville
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H [}
Overload Category Loading (%) ISO Proposed

Description 2011 2012 2013 2014 2015 2020 Mitigation

UVLS will
activate.

ed Worst Contingency Category
Facility

Develop
operating
procedure to
V02 | Esony | GreenvaleyBus1 | C1 | BusOut | 085 | 088 | 088 : : - | suralloadin
min/Watsonville
UVLS will
activate.
Develop
operating
procedure to
curtail load in
15
min/Watsonville
UVLS will
activate.
Develop
operating
procedure to
curtail load in
15
min/Watsonville
UVLS will
activate.
Develop

Green Valley Bus 1 C1 Bus_Out 0.88 0.88 0.88 - - - operating
procedure to

WTSNV
LLE Green Valley Bus 1 C1 Bus_Out 0.88 0.88 0.88
60kV

CC-S-
LV_003

GRANT
RK 60 Green Valley Bus 1 C1 Bus_Out 0.90 0.90 0.90
kV

CC-S-
LV_004

CC-S- | AGRILIN
LV_005 | K60kV
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Overload

Loading (%)

: Category ISO Proposed
‘;‘;C”ity Worst Contingency - Category  poceinion 2011 2012 2013 2014 2015 2020 Mitigation
curtail load in
15
min/Watsonville
UVLS will
activate.
Implement
LP-S-LV- BUELLT SPS, develop
006 ON 115 | Mesa 115kV Bus 1 C1 Bus_Out 0.91 0.91 0.92 0.91 0.92 0.89 | operating
kV procedure to
curtail load.
Implement
LP-S-LV- LMPC- SPS, dgvelop
007 CTY 115 | Mesa 115 kV Bus 1 C1 Bus_Out 0.91 0.91 0.91 0.91 0.91 0.89 | operating
kV procedure to
curtail load.
Implement
LP-S-LV- MANVIL SPS, develop
008 LE 115 | Mesa 115kV Bus 1 C1 Bus_Out 0.90 0.90 0.91 0.90 0.91 0.89 | operating
kV procedure to
curtail load.
Implement
LP-S-LV- PURISI SPS, dgvelop
009 MA 115 | Mesa 115kV Bus 1 C1 Bus_Out 0.91 0.91 0.91 0.91 0.91 0.89 | operating
kV procedure to
curtail load.
Implement
SPS, develop
LPE)S1'(I)'V' YEE%S Mesa 115 kV Bus 1 C1 Bus_Out 0.91 0.91 0.91 0.91 0.92 0.89 | operating
procedure to
curtail load.
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Overload

Loading (%)

: Category ISO Proposed
‘;‘;C”ity Worst Contingency  Category  pocrinion 2011 2012 2013 2014 2015 2020 Mitigation
Implement
SPS, develop
LP-SLV-| SURF | poca 115 kv Bus 1 C1 Bus_Out 0.91 0.91 0.91 0.91 0.91 0.89 | operating
011 115 kV
procedure to
curtail load.
Develop
. operating
Moss Landing -
CC-S-LV- 1 CRYHS | (on Valley #1and | C5 DCTL | 088 | 088 | 08 | 100 | 100 |Diverged | Procedureor
012 E 60 kV . load
#2 115 kV Lines .
curtailment
scheme
Develop
operating
. procedure to
Moss Landing - . )
CC-SLV- 1 AGRILIN | o Valley #1and | C5 DCTL | 089 | 088 | 088 curtail load in
013 K 60 kV . 15
#2 115 kV Lines ; :
min/Watsonville
UVLS will
activate.
Develop
Moss Landing- gfgg:gﬂ?e 0
Salinas #1 115 kV . )
COSLV- FAGRILIN'| ) 6 and Green c3 | Lm1 | o8 | 08 | 086 curtail load in
014 K 60 kV 15
Valley 115/60 Bank : ,
#1 min/Watsonville
UVLS will
activate.
CC-S-LV- BRIGTA Moss Landing- Develop
015 NO 60 Salinas #1 115 kV C3 L-1/T-1 0.89 0.89 0.88 operating
KV Line and Green procedure to
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Overload

Loading (%)

: Category ISO Proposed
‘;‘;C”ity Worst Contingency - Category  pogrintion ' 2011 2013 2014 Mitigation
Valley 115/60 Bank curtail load in
#1 15
min/Watsonville
UVLS will
activate.
Develop
o
Salinas #1 115 kV i )
CO-SLV- ) CLE-B0 1 e and Green C3 | LAT1 | 08 | 08 | 086 : curtailload in
016 kV 15
Valley 115/60 Bank : .
#1 min/Watsonville
UVLS will
activate.
Develop
Moss Landing- gf:g:gg?e 0
Salinas #1 115 kV i )
CC-SLV- | CRYHS 7 e and Green C3 LAT1 | 086 | 08 | 086 i curtailload in
017 E 60 kV 15
Valley 115/60 Bank : .
#1 min/Watsonville
UVLS will
activate.
Develop
Moss Landing- 0?:(::3396 0
cC.s.Ly. | GRANT | Salinas #1 115 kv P rtal load i
RK 60 Line and Green C3 L-1/T-1 0.88 0.88 0.87 -
018 15
kV Valley 115/60 Bank : ,
#1 min/Watsonville
UVLS will
activate.
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Overload

Loading (%)

: Category ISO Proposed
‘;‘;C”ity Worst Contingency  Category  pocerintion 2011 2012 2013 2014 Mitigation
Develop
Moss Landing- operagng "
cc.sLy. | GREN | Salinas #1115 kv P otal load i
VLY 60 Line and Green C3 L-1/T-1 0.86 0.86 0.86 - - -
019 KV N 15
alley 115/60 Bank : .
#1 m|n/Wat§onV|IIe
UVLS will
activate.
Develop
operating
SARG Coburn-QiI Fields #1 procgdure tp
CC-S-LV- | oyNgp | BOKVLineand il - g L2 090 | 090 | 090 | 090 | 090 | ogg |Cutailoadin
020 KV Fields-Salinas River 15
60 kV Line min/Watsonville
UVLS will
activate.
Develop
Moss Landing- operagng "
ce.s.Ly. | WTSNV | Salinas #1 115 kv P rtal load i
LLE 60 Line and Green C3 L-1/T-1 0.86 0.86 0.86 - - -
021 KV N 15
alley 115/60 Bank : ,
#1 m|n/Wat§onV|IIe
UVLS will
activate.
Moss Landing- E:;’::Eﬁg
CO-S-LV- WTSNV | Soledad-Salinas #2 procedure to
022 LLE 60 115 kV Line and C3 L-1/T-1 - 0.87 0.87 - - - curtail load in
kV Green Valley 115/60 15
Bank #1 . .
min/Watsonville
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Overload

Loading (%)

: Category ISO Proposed
‘;‘;C”ity Worst Contingency  Calegory  pecrintion 2011 2012 2013 2014 2015 Mitigation
UVLS will
activate.
Develop
San Benito-Hollister Ofsésgﬂge 0
co-sLv- | WISNV | 115KV Line and curai lad i
LLE 60 Green Valley- C3 L-2 - 0.90 0.90 - - -
023 . 15
kV Watsonville 60 kV : ,
Line m|n/Wat§onV|IIe
UVLS will
activate.
Develop
operating
WTSNV San Benito-Hollister procedure to
CC-S-LV- 115 kV Line and curtail load in
024 | "o | Greenvaley 11560 | <0 | LT : 088 | 088 : : " |15
Bank #1 min/Watsonville
UVLS will
activate.
Templeton- Install reactive
Lp.sLy. | ATASCD | Atascadero 70 kv SN
RO 70 | Line and Atascadero- C3 L-2 0.88 0.88 0.87 0.87 0.86 0.82 y
025 o Sub. (Also a
kV San Luis Obispo 70 B
KV Line Category
mitigation)
Install reactive
sy | BATNO | e and Son support at
OD 70 A C3 L-1/T-1 0.90 0.90 0.91 0.90 0.90 0.89 | Cayucos 70 kV
026 Luis Obispo 115/70
kV KV Bank #3 Sub. (Also a
Category B
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Overload
ed

Worst Contingency

Category

Category

2011

2012

Loading (%)

2013

2014

2015

2020

ISO Proposed

Facility

Description

Mitigation

mitigation)

Install reactive

Atascadero-Cayucos support at
LP-S-LV- | CAMBRI | 70kV Line and San Cayucos 70 kV
027 A70KkV | Luis Obispo 115/70 c3 L-A/T-1 089 088 089 089 089 088 Sub. (Also a
kV Bank #3 Category B
mitigation)
Install reactive
Templeton- support at
Atascadero 70 kV
LP-S-LV- 1 CAMBRI || 6 and Atascadero- | C3 L2 | 092 | 091 | 091 | 091 | 091 | 087 |SBUOSTOKY
028 AT70kV o Sub. (Also a
San Luis Obispo 70 Cateqorv B
kV Line ategory
mitigation)
Install reactive
CAYUC Atascadero-Cayucos support at
LP-S-LV- 70 kV Line and San Cayucos 70 kV
029 Oiv70 Luis Obispo 115/70 C3 L-1/T-1 0.90 0.89 0.90 0.90 0.90 0.89 Sub. (Also a
kV Bank #3 Category B
mitigation)
Install reactive
Templeton- support at
Lp.s.y. | CAYUC | Atascadero 70 kv s 70 KV
OS 70 | Line and Atascadero- C3 L-2 0.93 0.92 0.92 0.92 0.92 0.88 y
030 o Sub. (Also a
kV San Luis Obispo 70
; Category B
kV Line e o
mitigation)
LP-S-LV- OCEAN San Luis Obispo- Develop
031 0115 Mesa 115 kV C3 L-1/T-1 0.89 0.89 0.96 0.96 0.96 0.96 | operating
kV Line(Callend_Morro procedure to
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Overload

Loading (%)

: Category ISO Proposed
‘;‘;C”ity Worst Contingency  Category  pecvistion 2011 2013 2014 2015 2020 Mitigation
Bay 230/115 Bank #6 curtail load.
Install reactive
Atascadero-Cayucos support at
LP-S-LV- | PERRY | 70kV Line and San Cayucos 70 kV
032 70 kV Luis Obispo 115/70 c3 LAT-1 089 088 089 089 089 088 Sub. (Also a
kV Bank #3 Category B
mitigation)
Install reactive
Templeton- support at
Atascadero 70 kV
LP-S-LV- 1 PERRY 1| ine and Atascadero- | C3 12 092 | 091 | 091 | 091 | 091 | o7 |SAUCOSTOKY
033 70 kV L Sub. (Also a
San Luis Obispo 70 Cateqorv B
kV Line ategory
mitigation)
UNION San Luis Obispo- Develop
LP-SLV-11 gL qq5 | MesatiSky C3 | LAm1 | 089 | 089 | 096 | 096 | 096 | 096 |operating
034 KV Line(Callender_Morro procedure to
Bay 230/115 Bank #6 curtail load.

Table A-8.8: Summary of voltages deviations for summer peak conditions (Category C

Category

Overloaded

Worst

Loading (%)

ISO Proposed

Facility Contingency 29V pecerintion | 2011 2013 2014 2015 2020  Mitigation
Develop operating
procedure to
CC-S-VD- | GRENVLY Green Valley curtail load in 15
001 60 kV Bus 1 C1 | BusOut | -1682 | -16.98 | -17.19 | - ' " | minWatsonville
UVLS will
activate.
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Overloaded

Worst

Category

Category

Loading (%)

ISO Proposed

CC-S-VD-

002

Facility

C.1.C. 60 kV

Contingency

Green Valley
Bus 1

C1

Bus_Out

Description 2011

-15.61

2012

-15.76

2013 2014

-15.96 -

Mitigation
Develop operating
procedure to
curtail load in 15
min/Watsonville
UVLS will
activate.

CC-S-VD-

003

CRYHSE 60
kV

Green Valley
Bus 1

C1

Bus_Out

-16.28

-16.42

-16.62 -

Develop operating
procedure to
curtail load in 15
min/Watsonville
UVLS will
activate.

CC-S-VD-

004

WTSNVLLE
60 kV

Green Valley
Bus 1

C1

Bus_Out

-15.29

-15.43

-15.63 -

Develop operating
procedure to
curtail load in 15
min/Watsonville
UVLS will
activate.

CC-S-VD-

005

GRANT RK
60 kV

Green Valley
Bus 1

C1

Bus_Out

-10.74

-10.82

-10.96 -

Develop operating
procedure to
curtail load in 15
min/Watsonville
UVLS will
activate.

CC-S-VD-

006

AGRILINK 60
kV

Green Valley
Bus 1

C1

Bus_Out

-15.45

-15.59

-15.78 -

Develop operating
procedure to
curtail load in 15
min/Watsonville
UVLS will
activate.
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Overloaded  Worst Category Category Loading (%) ISO Proposed
Facility Contingency Description = 2011 2012 2013 2014 2015 2020 Mitigation
Develop operating
procedure to
CC-S-VD- | BRIGTANO Green Valle curtail load in 15
007 60 kV gus1 | G | Busout | 1051 | 1088 | 1072 min/Watsonville
UVLS will
activate.
Implement SPS,
e | e | M eesn | 1 | Busou | 520 | 532 | 039 | 040 | 029 | Diverged | S0P 00O
curtail load.
Develop operating
Moss Landing - procedure to
CC-S-VD- | GRENVLY | Green Valley #1 curtail load in 15
009 60kv | and#2115kv | DCTL | -16:53 | -16.81 | -17.01 min/Watsonville
Lines UVLS will
activate.
Develop operating
Moss Landing - procedure to
CC-S-VD- | AGRILINK 60 | Green Valley #1 curtail load in 15
010 KV and#2 115Ky | P DCTL | 1516 | 1541 | -15.60 minMWatsonville
Lines UVLS will
activate.
Develop operating
Moss Landing - procedure to
CC-S-VD- | CRYHSE 60 | Green Valley #1 , curtail load in 15
011 KV and #2 1 15ka C5 DCTL -15.98 -16.25 -16.44 0.00 0.00 | Diverged min/Watsonville
Lines UVLS will
activate.
Moss Landing- Develop operating
CCE)S{'ZVD' GR6E0NK\\5LY Salinas#1115 | C3 | LAM1 | -1878 | -1940 | -19.34 orocedure o
kV Line and curtail load in 15
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Overloaded ~ Worst Catedo Category Loading (%) ISO Proposed
Facility Contingency gory Description = 2011 2012 2013 2014 2015 2020 Mitigation
Green Valley min/Watsonville
115/60 Bank #1 UVLS will
activate.
Moss Landing- Develop operating
CC-SVD- Salinas #1 115 v oo m 15
C.I.C. 60 kV kV Line and C3 L-1/T-1 -17.56 -17.87 -18.11 : :
013 Green Valley min/Watsonville
115/60 Bank #1 UVLS wil
activate.
Moss Landing- Develop operating
CC-S-VD- | AGRILINK 60 | S@linas #1115 ELort(;?Id |léra\edt?n 15
kV Line and C3 L-1/T-1 -17.40 -17.70 -17.94 : :
014 kV Green Valley min/Watsonville
115/60 Bank #1 UVLS wil
activate.
Moss Landing- Develop operating
CC-S-VD- | WTSNyLLE | Salinas #1115 o loas i 15
kV Line and C3 L-1/T-1 -17.25 -17.55 -17.78 : :
015 60 kV Green Valley min/Watsonville
115/60 Bank #1 UVLS wil
activate.
Moss Landing- Develop operating
CC-S-VD- | GRANTRK | Salinas#1 115 v oo m 15
kV Line and C3 L-1/T-1 -12.65 -12.89 -13.07 : :
016 60 kV Green Valley min/Watsonville
115/60 Bank #1 UVLS wil
activate.
Moss Landing- Develop operating
CC-S-VD- | BRIGTANO | Salinas#1 115 procedure to
017 60 kV kV Line and c3 LA/ 1240 | 1263 | 1280 curtail load in 15
Green Valley min/Watsonville
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Overloaded  Worst Category Category Loading (%) ISO Proposed
Facility Contingency Description = 2011 2012 2013 2014 2015 2020 Mitigation
115/60 Bank #1 UVLS will
activate.
Develop operating
Moss Landing- procedure to
Salinas #1 115 curtail load in 15
COnTO | ORISEDD | “vlineand | €3 | LAm1 | 1823 | 854 | 1878 minMWatsonville
Green Valley UVLS will
115/60 Bank #1 activate. Install
voltage support
Moss Landing-
COSVD- | GRNVLY! | TSRV Lineoond Develop operating
19 | 115Ky | Moss La';‘gi r?g C3 L2 | Diverged | Diverged | Diverged | -5.14 | -5.45 | Diverged | procedure to
curtail load.
Green Valley #2
115 kV Line
Moss Landing-
Green Vglley # Develop operating
CCE)Sz'OVD' ERTA 115KV 1“}5 kvlineand | . L2 528 | -559 |Diverged | procedure to
0ss Landing- curtail load
Green Valley #2 '
115 kV Line
Moss Landing-
CC-S-VD- | AGRILINK ?1??/\{?”% #31 Develop operating
(')2'1 ) 115 KV M ne an C3 L-2 -5.41 -5.70 | Diverged | procedure to
0ss Landing- curtail load
Green Valley #2 :
115 kV Line
Moss Landing- Develop operating
chsz'ZVD' WE?E‘\(\L/LE Green Valley#1 |  C3 L2 543 | -571 | Diverged | procedure to
115 kV Line and curtail load.
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Overloaded  Worst Category Loading (%) ISO Proposed

Facility Contingency €9V peccrintion | 2011 2012 2013 2014 2015 2020  Mitigation
Moss Landing-
Green Valley #2
115 kV Line
Moss Landing-
Green Valley #1
115kV Develop operating
CC(-)82-3VD- GFi’?QIVRK Line_Moss C3 L-2 - - - -486 | -5.07 | Diverged | procedure to
Landing-Green curtail load.
Valley #2 115
kV Line
Templeton- Install reactive
Atascadero 70 support at
LP-S-VD- | ATASCDRO kV Line AND Cayucos 70 kV
024 70 KV  Atascadero- C3 L-2 -12.21 -12.72 -12.88 -13.36 | -13.63 | -17.68 Sub. (Also a
San Luis Obispo Category B
70 kV Line mitigation)
Atascadero- Install reactive
Cayucos 70 kV support at
LP-S-VD- | BAYWOOD Line and San Cayucos 70 kV
025 70 KV Luis Obispo C3 L-1/T-1 -10.36 -10.59 -9.81 -10.07 | -10.09 | -10.69 Sub. (Also a
115/70 kV Bank Category B
#3 mitigation)
Atascadero- Install reactive
Cayucos 70 kV support at
LP-S-VD- | CAMBRIA70 | Line and San Cayucos 70 kV
026 KV Luis Obispo C3 L-1/T-1 -10.54 -10.78 -9.96 -10.22 | -10.25 | -10.91 Sub. (Also a
115/70 kV Bank Category B
#3 mitigation)
Templeton- Install reactive
LPE)S2-;/ D- CAME\TA 70| Atascadero 70 C3 L-2 -7.41 777 -7.88 -822 | -846 | -11.48 | supportat
kV Line and Cayucos 70 kV
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Overloaded  Worst Category Category Loading (%) ISO Proposed
Facility Contingency Description = 2011 2012 2013 2014 2015 2020 Mitigation
Atascadero-San Sub. (Also a
Luis Obispo 70 Category B
kV Line mitigation)
Atascadero- Install reactive
Cayucos 70 kV support at
LP-S-VD- | CAYUCOS Line and San Cayucos 70 kV
028 70 KV Luis Obispo C3 L-1/T-1 -10.41 -10.64 -9.84 -10.09 | -10.12 | -10.76 Sub. (Also a
115/70 kV Bank Category B
#3 mitigation)
Templeton- Install reactive
Atascadero 70 support at
LP-S-VD- | CAYUCOS kV Line and Cayucos 70 kV
029 70kV | Atascadero-San | 3 L-2 733 768 | 179 ) 812 1835 | 82 g b Ao a
Luis Obispo 70 Category B
kV Line mitigation)
Atascadero-San Install reactive
Luis Obispo 70 support at
LP-S-VD- | MUSTANG | kV Line and San Cayucos 70 kV
030 20 KV Luis Obispo C3 L-1/T-1 -10.61 -10.78 -11.10 -10.24 | -11.36 | -10.58 Sub. (Also a
115/70 kV Bank Category B
#3 mitigation)
San Luis
Obispo-Mesa
115 kV Develop operating
LP'OS3'1VD' Oﬁ%ﬁ(l:l/o Line(Callend C3 L-1/T-1 -10.60 -10.82 -3.17 -3.29 -3.15 -3.41 | procedure to
and Morro Bay curtail load.
230/115 Bank
#6
Atascadero- Install reactive
Lpb%';’ D- PERE/Y 0 | Cayucos70kv | €3 | LM | -1053 | <1077 | -995 | -1021 | -1023 | -10.90 | supportat
Line and San Cayucos 70 kV
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Overloaded  Worst Category Category Loading (%) ISO Proposed
Facility Contingency Description = 2011 2013 2014 2015 2020 Mitigation
Luis Obispo Sub. (Also a
115/70 kV #3 Category B
mitigation)
Templeton- Install reactive
Atascadero 70 support at
LP-S-VD- | PERRY 70 kV Line and Cayucos 70 kV
033 KV Atascadero-San C3 L-2 -71.41 -1.76 -7.87 -8.21 844 | 1147 Sub. (Also a
Luis Obispo 70 Category B
kV Line mitigation)
Atascadero-San Install reactive
Luis Obispo 70 support at
LP-S-VD- | SNLS OB 70 | kV Line and San Cayucos 70 kV
034 KV Luis Obispo C3 L-1/T-1 -11.58 -11.77 -12.11 -11.27 | 1241 | -11.66 Sub. (Also a
115/70 kV Bank Category B
#3 mitigation)
San Luis
Obispo-Mesa
115 kV Develop operating
LP'OSB'g/ D- UI;II%I\:(\S) L Line(Callender C3 L-1/T-1 121 | 1142 | -3.74 -386 | -3.73 | -3.97 | procedure to
and Morro Bay curtail load
230/115 Bank
#6
Morro Bay-Mesa
230 kV Line and Develop operating
Lpb%'g/ D- VAFBKC'N 70 Divide- C3 L-2 -5.23 -5.28 -5.26 -532 | -5.27 | Diverged | procedure to
Vandenberg 70 curtail load.
kV #1
COSVD- | WTSNVLLE | Watsonvilo &0 Voltage support
037 60 KV KV Line and C3 L-2 -13.56 -13.77 -13.92 Watsonyllle UVLS
PSWTSTCM #1 may activate.
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Table A-8.9: Summary of thermal overloads for winter peak conditions (Category C)
Overload

Loading (%)

ed Worst Catedo Category ISO Proposed
Facility Contingency gory Description |+ 2011 2012 2013 2014 2015 2020 Mitigation
GRN
VLY1- | Moss Landing Develop operating
CC-W-T- | ERTA | - Green Valley . ,
001 JCT#1 | #1and #2 115 C5 DCTL 116.72 | 116.54 | Diverged I;z)r;)gedure to curtail
115 Kv kV Lines '
Line
CIC JCT ,
COW-T- |~ ERTA _l\/lé)rseselr.]a\r;g;lr;g Develop operating
JCT #1 y C5 DCTL 117.92 | 117.70 | Diverged | procedure to curtail
002 #1 and #2 115
115 kV ) load.
) kV Lines
Line
ClC-JCT Moss Landing Develop operating
CCW-T- | pgRiLN | 3 Creen Valley | g DCTL 118.06 | 117.84 | Diverged | procedure to curtail
003 #1 and #2 115
K#1115 KV Lines load.
kV Line
WTSNVL ,
Moss Landing ,
WLT LE - ) Develop operating
CCW-T- | pgRiLIN | ; Green Valley | g DCTL 118.15 | 117.93 | Diverged | procedure to curtail
004 #1 and #2 115
K#1115 KV Lines load.
kV Line
WTSNVL
LE - Moss Landing Develop operating
CC-W-T- | GRANT | - Green Valley . ,
005 T #1 41 and #2 115 C5 DCTL 126.21 | 125.96 | Diverged I;z)r;)gedure to curtail
115 kV kV Lines '
Line
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Overload

Loading (%)

ed Worst Catedo Category ISO Proposed
Facility Contingency gory Description 2013 2014 2015 2020 Mitigation
BRIGTA
NO- | Moss Landing Develop operating
CC-W-T- | GRANT | - Green Valley . :
006 T #1 41 and #2 115 C5 DCTL 130.07 | 129.82 | Diverged I;z)r;)gedure to curtail
115 kV kV Lines '
Line
CRZY_H
RS- | Moss Landing Develop operating
CC-W-T- | BRIGTA | - Green Valley . ,
007 NO# | #1and#2 115 C5 DCTL 131.15 | 130.90 | Diverged I%r;)gedure to curtail
115 kV kV Lines '
Line
Moss Landing-
VCEW Green Valley
CC-W-T- ERTA #1 115 kV Line Develop operating
and Moss C3 L-2 116.72 | 116.54 | Diverged | procedure to curtail
008 JCT#1 .
115 kV Landing-Green load.d
Line Valley #2 115
kV Line
WTSNVL Moss Landing-
L | i v L Develop opera
LT ine evelop operating
CCOX‘Q T %3@? and Moss c3 L2 12621 | 125.96 | Diverged | procedure to curtail
115 KV Landing-Green load.
Line Valley #2 115
kV Line
BRIGTA | Moss Landing- Develop operating
CC-W-T- NO - Green Valley . ,
010 GRANT | #1 115 kV Line C3 L-2 130.07 | 129.82 | Diverged | procedure to curtail
load.
JT#1 and Moss
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Loading (%)

Overload

ed Worst Category Category ISO Proposed
Facility Contingency Description = 2011 2012 2013 2014 2015 2020 Mitigation
115kV | Landing-Green
Line Valley #2 115
kV Line
Moss Landing-
| Sl S
ine evelop operating
Ccdﬂ'T' BﬁéG#LA and Moss c3 L2 13115 | 13090 | Diverged | procedure to curtail
115 KV Landing-Green load.
Line Valley #2 115
kV Line
Moss Landing-
GRN Green Valley
CC-W-T- VLY1- | #2115kV Line Develop operating
012 MOSLND | and Crazy C3 L-2 96.60 | 96.24 106.71 | procedure to curtail
D #1115 Horse- load.
kV Line Watsonville
115kV Line
Moss Landing-
GRN Green Valley
CC-W-T- VLY1- | #1 115kV Line Develop operating
013 MOSLND | and Crazy C3 L-2 96.60 | 96.24 106.71 | procedure to curtail
D #2115 Horse- load.
kV Line Watsonville
115 kV Line
Moss Landing
MO%LND 2307115 kv Develop operating
COIT | tisizzo | pankaioand | g3 T2 | 177.34 | 17980 | 182.85 | 183.18 | 186.77 | Diverged | procedure to curtail
KV Bank | Moss Landing load.
#1 230/115 kV
Bank #8

Appendix A - Reliability Assessment ResultsAppendix A — Reliability Assessment Results

140



Overload

Loading (%)

ed Worst Catedo Category ISO Proposed
Facility Contingency gory Description = 2011 2012 2013 2014 2015 2020 Mitigation
Moss Landing
MO%LND 2307115 kv Develop operating
CC-W-T- | 445103 | Bank#l0and | g T-2 176.64 | 179.12 | 18217 | 18252 | 186.11 | Diverged | procedure to curtail
015 KV Bank Moss Landing load
4 230/115 kV '
Bank #8
Moss Landing
CC-W-T- MOSELND 32:2&1;85 :r:/d Develop operating
115/230 , C3 T-2 97.05 99.07 | 100.57 | 101.08 | 102.96 110.60 | procedure to curtail
016 Moss Landing
kV Bank load.
410 230/115 kV
Bank #1
Moss Landing
CC-W-T- MOSLND Bzai(l)(/yﬂs) Z\; q Develop operating
E 115kV , C3 T-2 96.59 98.61 | 100.11 | 100.61 | 102.48 | 110.04 | procedure to curtail
017 Bank #8 Moss Landing load
230/115 kV :
Bank #1

Table A-8.10: Summary of low voltages for winter peak conditions (Category C)
Category

Overloaded

Worst

Category

Loading (%)

ISO Proposed

Facility Contingency Description | 2011 2012 2013 2014 2015 2020 Mitigation

Develop operating
procedure to curtail

CC-W- | GREN VLY Green :

LV-001 60 KV Valley Bus 1 C1 Bus_Out 0.86 0.86 0.86 Iogd in15 |
min/Watsonville
UVLS will activate.
Develop operating

CC-W- C.I1.C. 60 Green .

LV-002 KV Valley Bus 1 C1 Bus_Out 0.86 0.86 0.87 procedure to curtai
load in 15
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Overloaded

Worst

Category

Category

Loading (%)

ISO Proposed

Facility Contingency Description | 2011 2012 2013 2014 Mitigation

min/Watsonville
UVLS will activate.
Develop operating
procedure to curtail

CC-W- | AGRILINK Green ;

LV-003 60 KV Valley Bus 1 C1 Bus_Out 0.86 0.86 0.87 - Iogd in15 .
min/Watsonville
UVLS will activate.
Develop operating
procedure to curtail

CC-W- | WTSNVLLE Green ;

LV-004 60 KV Valley Bus 1 C1 Bus_Out 0.86 0.86 0.87 - Iogd in15 .
min/Watsonville
UVLS will activate.
Develop operating
procedure to curtail

CC-W- | GRANT RK Green ;

LV-005 60 KV Valley Bus 1 C1 Bus_Out 0.89 0.88 0.89 - Iogd in15 .
min/Watsonville
UVLS will activate.
Develop operating
procedure to curtail

CC-W- | BRIGTANO Green .

LV-006 60 KV Valley Bus 1 C1 Bus_Out 0.90 0.89 0.90 - Iogd in15 .
min/Watsonville
UVLS will activate.
Develop operating
procedure to curtail

CC-W- CRYHSE Green .

LV-007 60 KV Valley Bus 1 C1 Bus_Out 0.86 0.86 0.86 - Iogd in15 .
min/Watsonville
UVLS will activate.

W Moss Develop operating
CO-W- | GRENVLY | | anding- | C5 DCTL | 087 | 086 | 087 : orocedure to curtail
LV-008 60 kV .
Green load in 15
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Overloaded

Worst

Category

Category

Loading (%)

ISO Proposed

Facility Contingency Description | 2011 2012 2013 2014 2015 2020 Mitigation
Valley #1 min/Watsonville
and #2 115 UVLS will activate.
kV Lines
Moss .
Landing - Develgp opierahtrj[g.I
-W- procedure to curtai
LC\? ngg C"'k(i,' 60 Vg{ge% c5 DCTL 0.87 0.86 0.87 load in 15
and #g 115 min/Watsonville
kV Lines UVLS will activate.
Moss .
Landing - Develgp opierahtrj[g.I
procedure to curtai
CC-W- AGRILINK Green .
V010 | 60KV | valey#t | ©° DCTL | 087 | 086 | 087 oadn 15
and #2 115 min/ at.sonw. e
kV Lines UVLS will activate.
Moss .
Landing - Develgp opteratTtg.|
-W- procedure to curtai
CCW- | WISNVLLE | Green c5 DCTL 0.87 086 | 087 load in 15
LV-011 60 kV Valley #1 o at |
and #2 115 min/\Wa lSOﬂVI. e
kV Lines UVLS will activate.
Moss .
Landing - Devel(cj)p op;erahptg.|
procedure to curtai
CC-W- | GRANT RK Green .
LV-012 60 KV Valley #1 C5 DCTL 0.89 0.89 0.89 lO?C;VI\r/] 15 )
and #2 115 min atlsonv[ e
kV Lines UVLS will activate.
Moss Develop operating
CC-W- | BRIGTANO | Landing - procedure to curtail
LV-013 60 kV Green C5 DCTL 0.90 0.89 0.90 load in 15
Valley #1 min/Watsonville
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Overloaded

Worst

Category

Category

Loading (%)

ISO Proposed

Facility Contingency Description | 2011 2012 2013 2014 2015 Mitigation
and #2 115 UVLS will activate.
kV Lines
Moss
CC-W- | CRYHSE Lac?r(igr? - . Develop operating
LV-014 60 KV Valley #1 C5 DCTL 0.87 0.86 0.87 1.00 1.00 Diverged lp())r;)gedure to curtail
and #2 115 :
kV Lines
Moss
CC-W- | ERTA 115 Laenrilgr? - . Develop operating
LV-015 Ky Valley #1 C5 DCTL 0.89 0.89 Diverged lpz)rggedure to curtail
and #2 115 .
kV Lines
Moss
CC-W- | C.IC.115 Lac?rggr? _ | Develop operating
LV-016 KV Valley #1 C5 DCTL 0.89 0.89 Diverged |pz)r;:(cj:edure to curtail
and #2 115 .
kV Lines
Moss
CC-W- | AGRILINK Lac?ggr? - . Develop operating
LV-017 115 kV Valley #1 C5 DCTL 0.89 0.89 Diverged lp())r;)gedure to curtail
and #2 115 :
kV Lines
co | WISRVLLE Lal\’/’lgﬁ‘sg "] s DCTL 089 | 089 |Diverged D%Y:Z'é’ pr?iﬁr?“ﬂg-l
LV-018 115kV Green - : g P u urtal
load.
Valley #1
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Overloaded ~ Worst Catedor Category Loading (%) ISO Proposed
Facility Contingency gory Description | 2011 2012 2013 2014 2015 Mitigation
and #2 115
kV Lines
Moss
CC-W- | GRN VLY1 Lac?ggr? - . Develop operating
LV-019 115 Kv Valley #1 C5 DCTL 1.01 1.01 1.01 0.89 0.89 Diverged lp())r;)gedure to curtail
and #2 115 :
kV Lines
Moss
CC-W- | ROBROY Laenrilgg - | Develop operating
LV-020 115 Kv Valley #1 C5 DCTL 1.02 1.02 1.02 0.89 0.89 | Diverged lpz)rggedure to curtail
and #2 115 :
kV Lines
Moss
CC-W- | PAUL SWT Lagggg _ | Develop operating
LV-021 115 kV Valley #1 C5 DCTL 1.02 1.02 1.02 0.90 0.90 Diverged |pz)r;:(cj:edure to curtail
and #2 115 .
kV Lines
Moss
CC-W- | CMPEVRS Lac?r(igr? - . Develop operating
LV-022 115 kV Valley #1 C5 DCTL 1.02 1.02 1.02 0.90 0.90 Diverged lp())r;)gedure to curtail
and #2 115 :
kV Lines
CC-W- | GREN VLY Lmﬁg Develop operating
Lv023 | 60KV | Salinas#t | 3 | LT 085 084 085 procedure to curtail
. load.
115 kV Line
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Overloaded ~ Worst Categor Category Loading (%) ISO Proposed
Facility Contingency y Description | 2011 2012 2013 2014 2015 2020 Mitigation
and Green
Valley
115/60
Bank #1
Green
Valley Develop operating
115/60 procedure to curtail
LCVCOVZV4 CLE80 T Bank c3 | TG : : 0.86 : : - |loadin 15
and min/Watsonville
MOSSLND7 UVLS will activate.
1 22.00
Moss
Landing- D :
Salinas #1 evelgp anratlptg‘l
. procedure to curtai
LC\;:OV2V5 A%Fé'k\'/NK 1;n5dk(\;/ré'e”ne C3 L-1/T-1 0.85 0.84 0.85 . . - |loadint5
Valley mm/Watlsonv[IIe
115/60 UVLS will activate.
Bank #1
Moss
Landing- D :
Salinas #1 evelgp op;eratlptg.l
. procedure to curtai
I?\?OVZVG WTéSONIYVLLE 1;n5dk(\;/ré'e”ne C3 L-1/T-1 0.85 0.84 0.85 . . - |loadint5
Valley mm/Watlsonv[IIe
115/60 UVLS will activate.
Bank #1
Moss Develop operating
CC-W- | GRANTRK | Landing- procedure to curtail
V027 | 60kV | Salinas#t | O3 LA 087 087 | 087 ' ' " | loadin 15
115 kV Line min/Watsonville
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Overloaded

Worst

Category

Category

Loading (%)

ISO Proposed

Facility Contingency Description | 2011 2012 2013 2014 2015 2020 Mitigation
and Green UVLS will activate.
Valley
115/60
Bank #1
Moss
sﬁﬂQ% Develop operating
: procedure to curtail
CC-W- | BRIGTANO | 115kV Line :
LV-028 60 kV and Green C3 L-1/T-1 0.88 0.87 0.88 Ircr)]iand/ Vl\r/]a1t s50nvi||e
Valley e
115/60 UVLS will activate.
Bank #1
Moss
sﬁﬂQ% Develop operating
; procedure to curtail
COW- | CRYHSE | 115KVLne | o3 | Lam1 | o085 | 084 | 085 joad in 15
LV-029 60 kV and Green min/Watsonville
Valley e
115/60 UVLS will activate.
Bank #1
Moss
Landing-
Green
Valley #1 :
. Develop operating
CC-W- | ERTA115 | 115kV Line : .
LV-030 KV and Moss C3 L-2 0.89 0.89 | Diverged Iprocedure to curtail
: oad.
Landing-
Green
Valley #2
115 kV Line
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Overloaded

Worst

Category

Category

Loading (%)

ISO Proposed

CC-W-
LV-031

Facility

C.I.C. 115
kV

Contingency
Moss
Landing-
Green
Valley #1
115 kV Line
and Moss
Landing-
Green
Valley #2
115 kV Line

C3

Description

L-2

2011

2012

2013

2014

- 0.89

0.89

Diverged

Mitigation

Develop operating
procedure to curtail
load.

CC-W-
LV-032

AGRILINK
115 kV

Moss
Landing-
Green
Valley #1
115 kV Line
and Moss
Landing-
Green
Valley #2
115 kV Line

C3

- 0.89

0.89

Diverged

Develop operating
procedure to curtail
load.

CC-W-
LV-033

WTSNVLLE
115 kV

Moss
Landing-
Green
Valley #1
115 kV
Line_Moss
Landing-
Green
Valley #2
115 kV Lin

C3

- 0.89

0.89

Diverged

Develop operating
procedure to curtail
load.
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Overloaded

Worst

Category

Category

Loading (%)

ISO Proposed

CC-W-
LV-034

Facility

GRN VLY1
115 kV

Contingency
Moss
Landing-
Green
Valley #1
115kV
Line_Moss
Landing-
Green
Valley #2
115 kV Lin

C3

Description

L-2

2011

Diverged

2012

Diverged

2013 2014

Diverged | 0.89

2015

0.89

2020

Diverged

Mitigation

Develop operating
procedure to curtail
load.

ROB ROY
115 kV

Green
Valley-Paul
Sweet 115
kV Line and
Paul Sweet

Statcom

C3

L-2

0.88

0.99

0.99 1.00

1.00

0.99

Develop operating
procedure to curtail
load.

CC-W-
LV-036

ROB ROY
115 kV

Moss
Landing-
Green
Valley #1
115 kV Line
and Moss
Landing-
Green
Valley #2
115 kV Line

C3

L-2

Diverged

Diverged

Diverged | 0.89

0.89

Diverged

Develop operating
procedure to curtail
load.

CC-W-
LV-037

PAUL SWT
115 kV

Green
Valley-Paul
Sweet 115
kV Line and
Paul Sweet

C3

L-2

0.89

0.98

0.98 0.99

0.99

0.98

Develop operating
procedure to curtail
load.
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Overloaded

Worst

Category

Category

Loading (%)

ISO Proposed

Facility

Contingency
Statcom

Description

2011

2012

2013 2014

2015

2020

Mitigation

CC-W-
LV-038

PAUL SWT
115 kV

Moss
Landing-
Green
Valley #1
115 kV Line
and Moss
Landing-
Green
Valley #2
115 kV Line

C3

L-2

Diverged

Diverged

Diverged | 0.90

0.90

Diverged

Develop operating
procedure to curtail
load.

CC-W-
LV-039

WTSNVLLE
60 kV

Green
Valley-
Watsonville
60 kV Line
and Paul
Sweet
Statcom

C3

L-1/G-1

0.88

0.88

0.88 -

Voltage
support/Watsonville
UVLS will activate

Table A-8.11: Summary of voltages deviations for winter peak conditions (Catego

Overloaded

Worst

Category

Category

Loading (%)

ISO Proposed

Facility

Contingency

Description

2011

2012

| 2013 2014

2015

2020

Mitigation
Develop operating
procedure to curtail

CC-W- | AGRILINK Green i

VD-001 60 kV Valley Bus 1 C1 Bus_Out -16.47 | -16.99 | -16.56 - - - Iogd in15 .
min/Watsonville
UVLS will activate.

CC-W- | BRIGTANO Green ) ) ) ) ) ) Develop operating

VD-002 | 60kV | ValleyBus 1 C1 Bus Qut | -11.22 | -11.45 | 1147 procedure to curtai
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Overloaded | Worst Catedo Category Loading (%) ISO Proposed
Facility Contingency gory Description 2012 | 2013 2014 2015 2020 Mitigation
load in 15
min/Watsonville
UVLS will activate.
Develop operating
procedure to curtail
CCW- | CRYHSE ) Green Ct Bus Out | -17.36 | -17.93 | -17.46 | - : ~ |loadin 15
VD-003 60 Kv Valley Bus 1 . .
min/Watsonville
UVLS will activate.
Develop operating
rtail
CC-W- | GREN VLY Green procedure to cu
VD-004 60 KV Valley Bus 1 C1 Bus_Out -17.94 | 1854 | -18.06 - - - Iogd in15 .
min/Watsonville
UVLS will activate.
Develop operating
rtail
CC-W- | WTSNVLL Green procedure to cu
VD-005 E60KV | Valley Bus 1 C1 Bus_Out -16.31 | -16.83 | -16.40 - - - Iogd in15 .
min/Watsonville
UVLS will activate.
Moss .
Landing - Develgp oe[eratlptg'l
, procedure to curtai
CCW | ERTATIS | Green cs DCTL : : .| 1338 | 1349 | P9 | joagin 15
VD-006 Kv Valley #1 ed W i
and #2 115 min atlsonwl e
kV Lines UVLS will activate.
Moss .
Landing - Develgp opieratlptg_l
CCW- | CMPEVRS |  Green Diverg | Procedure to curta
VD-007 115 kV Valley #1 C5 DCTL 042 -0.10 -0.09 -12.78 | -12.85 ed logcj\;\r; 15 )
and #2 115 min atlsonwl e
kV Lines UVLS will activate.
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Overloaded | Worst Catedo Category Loading (%) ISO Proposed
Facility Contingency gory Description 2012 | 2013 2014 2015 2020 Mitigation
Moss .
Landing - Develgp oe[eranptg'l
, procedure to curtai
CC-W- | GRN VLY1 Green Diverg :
VD-008 115 kV Valley #1 C5 DCTL -0.49 -0.76 -0.75 -13.56 | -13.67 ed Iogd/ in15 .
and #2 115 min Watlsonwllle
kV Lines UVLS will activate.
Moss .
Landing - Develgp op;eran?tg_l
CC-W- ROB ROY Green Diverg procedure to curtat
VD-009 115KV Valley #1 C5 DCTL 0.46 0.30 0.31 -13.34 | 1343 od logcj\}\r; 15 )
and #2 115 min atlsonwl e
kV Lines UVLS will activate.
Moss .
Landing - Develgp o;ieranptg_l
procedure to curtai
CC-W- | GREN VLY Green '
VD-010 60 kV Valley #1 C5 DCTL -17.30 | -18.31 | -17.82 |0?cj\;\r; 15 )
and #2 115 min/Watsonville
kV Lines UVLS will activate.
Moss .
Landing - Develop operating
CC-W- Green procedure to curtail
C.I.C60kV C5 DCTL -16.00 | -16.96 | -16.50 load in 15
VD-011 Valley #1 W i
and #2 115 min atlsonwl e
kV Lines UVLS will activate.
Moss .
Landing - Develgp op;eran?tg_l
CC-W- | WTSNVLL Green procedure to curtai
VD-012 E 60 kV Valley #1 C5 DCTL -15.66 | -16.59 | -16.16 |0?dlv|\r/1 15 )
and #2 115 min atlsonwl e
kV Lines UVLS will activate.
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Overloaded | Worst Catedo Category Loading (%) ISO Proposed
Facility Contingency gory Description 2011 2012 \ 2013 2014 2015 2020 Mitigation
Moss .
Landing - Develgp oe[eratlptg'l
WL . procedure to curtai
CC-W- | CRYHSE Green C5 DCTL 4671 | 1770 | <1722 | 000 | 000 | PV | oadin 15
VD-013 60 kV Valley #1 ed in/ .
and #2 115 min Watlsonwllle
KV Lines UVLS will activate.
Moss
Landing- .
Salinas #1 Develgp oe[eratlptg'l
. procedure to curtai
CC-W- 1 GRENVLY | 115kVLine | LAT1 | 1925 | 2035 | -19.89 joad in 15
VD-014 60 kV and Green W i
Valley min/ at.sonwl e
115/60 Bank UVLS will activate.
#1
Moss
Landing- Devel ,
Salinas #1 eve gp oe[eratlptg'l
. procedure to curtai
CC-W- 1 CI1C.60 | 115kVLine | g LAT1 | 1796 | -18.99 | -1857 joad in 15
VD-015 kV and Green W i
Valley min/ at.sonwl e
115/60 Bank UVLS will activate.
#1
Moss
Landing- Devel ,
Salinas #1 eve gp oe[eratlptg'l
. procedure to curtai
CC-W- 1 AGRILINK | 115KV Line C3 LT | 1778 | 1879 | -18.38 load in 15
VD-016 60 kV and Green . .
Valley mm/Wat.soanIIe
115/60 Bank UVLS will activate.
#1
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Overloaded

Worst

Category

Loading (%)

ISO Proposed

Category

2011 2012

Facility Contingency Description \ 2013 Mitigation
Moss
Landing- ,
: Develop operating
Salinas #1 procedure to curtalil
CC-W- | WTSNVLL | 115KV Line .
VD-017 E 60 KV and Green C3 L-1/T-1 -17.62 | -18.63 | -18.23 Iogd in15 .
Valley min/Watsonville
115/60 Bank UVLS will activate.
#1
Moss
Landing- ,
: Develop operating
Salinas #1 procedure to curtalil
COW- | GRANTRK | 115KV Line | LAMA | 1274 | 1346 | 1320 joad in 15
VD-018 60 kV and Green . .
Valley min/Watsonville
115/60 Bank UVLS will activate.
#1
Moss
Landing- ,
: Develop operating
Salinas #1 procedure to curtalil
CCAV | BRIGIANO | 115KV Line | 5 A1 | 1248 | 4347 | 1293 load in 15
VD-019 60 kV and Green . ,
Valley mm/Wat.sonv[IIe
115/60 Bank UVLS will activate.
#1
Moss
Landing- Develop operating
Salinas #1 procedure to curtail
CC-W- CRYHSE 115 kV Line C3 L-1/T-1 -18.67 | -19.73 | -19.29 load in 15
VD-020 60 kV ) ,
and Green min/Watsonville
Valley UVLS will activate.
115/60 Bank
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Overloaded

Worst

Category

Loading (%)

ISO Proposed

Facility

Contingency

#1

Category

Description

2011 2012

2013

2014

2015

2020

Mitigation

CC-W-
VD-021

GRN VLY1
115 kV

Moss
Landing-
Green
Valley #1
115 kV Line
and Moss
Landing-
Green
Valley #2
115 kV Line

C3

L-2

Diverge
d

Diverge
d

Diverge
d

-13.56

-13.67

Diverg

Develop operating
procedure to curtail
load.

CC-W-
VD-022

ROB ROY
115 kV

Green
Valley-Paul
Sweet 115
kV Line and
Paul Sweet

Statcom

C3

L-2

-13.54

-3.16

-3.27

-2.39

-2.33

-1.84

Develop operating
procedure to curtail
load.

CC-W-
VD-023

ROB ROY
115 kV

Moss
Landing-
Green
Valley #1
115 kV Line
and Moss
Landing-
Green
Valley #2
115 kV Line

C3

L-2

Diverge
d

Diverge
d

Diverge
d

-13.34

-13.43

Diverg
ed

Develop operating
procedure to curtail
load.

CC-W-
VD-024

PAUL SWT
115 kV

Green
Valley-Paul

C3

L-2

-13.71

-4.21

-4.36

-3.24

-3.16

-2.30

Develop operating
procedure to curtail
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Overloaded | Worst Category Category Loading (%) ISO Proposed
Facility Contingency Description 2011 2012 \2013 2014 2015 2020 Mitigation
Sweet 115 load.
kV Line and
Paul Sweet
Statcom
Metcalf-
Moss
Landing #2 , Develop operating
o | PAR ST | 230kvLine | ©3 L2 652 | 391 | <405 | 298 | 289 | DV® | procedure to curtai
-025 115 kV ed
and Paul load.
Sweet
Statcom
Metcalf-
Moss
Landing #1 , Develop operating
o | ol 230kvLine | c3 L2 651 | 391 | 405 | 298 | 289 | PV | procedure to curtail
- ed
and Paul load.
Sweet
Statcom
Paul Sweet
Statcom and . , Develop operating
oo | ARSI Cobum c3 L1 | 643 | OV 390 | 202 | 283 | P9 | procedureto curta
230/60 kV load.
Bank #1
Moss
Landing-
CC-W- | PAUL SWT vg{:;% Diverge | Diverge | Diverge Diverg | D€Velop operating
VD-028 115 KV 115 KV Line C3 L-2 q q q -12.69 | -12.76 ed procedure to curtalil
load.
and Moss
Landing-
Green
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Overloaded | Worst Catedo Category Loading (%) ISO Proposed
Facility Contingency gory Description 2011 2012 \ 2013 2014 2015 2020 Mitigation
Valley #2
115 kV Line
Moss
Landing-
Green Develop operating
CC-W- | CMPEVRS | Valley #1 ,
VD-029 115 kV 115 kV Line C3 L-2 -12.09 | -9.04 -9.31 -5.07 -5.00 -4.82 | procedure to curtalil
load.
and Paul
Sweet
Statcom
Metcalf-
Moss
WL Landing #2 , Develop operating
CCW | CMPEVRS | o30kvLine | €3 12 586 | 358 | 370 | -247 | 239 | DV®9 | procedure to curta
VD-030 115 kV ed
and Paul load.
Sweet
Statcom
Moss
Landing-
Green
Valley #1 Develop operating
CC-W- | CMP EVRS | 115kV Line Diverge | Diverge | Diverge Diverg .
VD-031 115 kV and Moss C3 L-2 q q q -12.78 | -12.85 ed procedure to curtail
. load.
Landing-
Green
Valley #2
115 kV Line
W Moss , Develop operating
CCW- 1 ERTATS || anding- c3 L2 1338 | -1349 | PVer9 | rocedure to curta
VD-032 kV ed
Green load.
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Overloaded

Worst

Category

Loading (%)

ISO Proposed

Facility

Contingency

Valley #1
115 kV Line
and Moss
Landing-
Green
Valley #2
115 kV Line

Category

Description

2011 | 2012 | 2013 2014

2015

2020

Mitigation

CC-W-
VD-033

C.I.C. 115
kV

Moss
Landing-
Green
Valley #1
115 kV Line
and Moss
Landing-
Green
Valley #2
115 kV Line

C3

L-2

-13.11

-13.22

Diverg

Develop operating
procedure to curtail
load.

CC-W-
VD-034

AGRILINK
115 kV

Moss
Landing-
Green
Valley #1
115 kV Line
and Moss
Landing-
Green
Valley #2
115 kV Line

C3

L-2

-13.02

-13.13

Diverg

Develop operating
procedure to curtail
load.

CC-W-
VD-035

GRANT RK
115 kV

Moss
Landing-
Green
Valley #1

C3

L-2

-9.72

-9.84

Diverg
ed

Develop operating
procedure to curtail
load.
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Overloaded

Worst

Category

Loading (%)

ISO Proposed

Facility

Contingency

115 kV Line
and Moss
Landing-

Green
Valley #2
115 kV Line

Category

Description

2011 2012

2013

2014

2015

2020

Mitigation

CC-W-
VD-036

BRIGTANO
115 kV

Moss
Landing-
Green
Valley #1
115 kV Line
and Moss
Landing-
Green
Valley #2
115 kV Line

C3

-9.49

-9.61

Diverg
ed

Develop operating
procedure to curtail
load.

CC-W-
VD-037

PAUL SWT
115 kV

Moss
Landing-
Green
Valley #1
115 kV Line
and Paul
Sweet
Statcom

C3

L-1/G-1

-9.62

-6.26

-6.54

-2.97

-2.88

-2.40

Voltage
support/Santa Cruz
Reinforcement
Project

Appendix A - Reliability Assessment ResultsAppendix A — Reliability Assessment Results

159




APPENDIX A-9: Reliability Assessment Results for SCE Bulk System

Table A-9-1: Transient stability analyses and study results
Switching File | Voltage Performance | Frequency Performance

N-1: Midway - Vincent 500 kV line #2

Met Performance
Requirement

Met Performance Requirement

N-1: Midway - Whirlwind 500 kV line

Met Performance
Requirement

Met Performance Requirement

N-1: Mira Loma - Serrano 500 kV line

Met Performance
Requirement

Met Performance Requirement

N-1: PDCI bipole outage

Met Performance
Requirement

Met Performance Requirement

N-1: PDCI monopole outage

Met Performance
Requirement

Met Performance Requirement

N-1: Palo Verde - Colorado River 500 kV line

Met Performance
Requirement

Met Performance Requirement

N-1: Rancho Vista - Serrano 500 kV line

Met Performance
Requirement

Met Performance Requirement

N-1: Big Creek 3 - Rector 230 kV line #1

Met Performance
Requirement

Met Performance Requirement

N-1: Valley - Serrano 500 kV line

Met Performance
Requirement

Met Performance Requirement

N-1: Vincent - Mira Loma 500 kV line

Met Performance
Requirement

Met Performance Requirement

N-1: Windhub - Antelope 500 kV line

Met Performance
Requirement

Met Performance Requirement

N-1: Windhub - Whirlwind 500 kV line

Met Performance
Requirement

Met Performance Requirement

N-1: Whirlwind - Antelope 500 kV line

Met Performance
Requirement

Met Performance Requirement

N-1: Whirlwind - Vincent 500 kV line

Met Performance
Requirement

Met Performance Requirement

G-2: SONGS G-2

Met Performance
Requirement

Met Performance Requirement

G-2: Palo Verde G-2

Met Performance
Requirement

Met Performance Requirement

N-2: Lugo - Mira Loma 500 kV No. 2 & No. 3

Met Performance
Requirement

Met Performance Requirement

N-2: Lugo - Vincent 500 kV No. 1 & No. 2

Met Performance

Met Performance Requirement
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Switching File

| Voltage Performance
Requirement

Frequency Performance

N-2: Midway - Vincent No. 1 & No. 2

Met Performance
Requirement

Met Performance Requirement

N-2: Antelope - Vincent 500 kV No. 1 & No. 2

Met Performance
Requirement

Met Performance Requirement

N-2: Devers - Colorado River 500 kV No. 1 & No. 2

Met Performance
Requirement

Met Performance Requirement

N-2: Devers - Valley 500 kV No. 1 & No. 2

Met Performance
Requirement

Met Performance Requirement

N-2: Vincent - Mesa 230 kV No. 1 & No.2

Met Performance
Requirement

Met Performance Requirement

N-2: Vincent - Rio Hondo 230 kV No. 1 & No.2

Met Performance
Requirement

Met Performance Requirement

N-2: San Onofre - Santiago 230 kV No.1 & No. 2

Met Performance
Requirement

Met Performance Requirement

N-2: McCullough - Victorville 500 kV No. 1 and No. 2

Met Performance
Requirement

Met Performance Requirement

N-2: Rector - Big Creek 3 230 kV No. 1 & No. 2

Met Performance
Requirement

Met Performance Requirement

N-2: Rector - Vestal 230 kV No. 1 & No. 2

Met Performance
Requirement

Met Performance Requirement

N-2: Springville - Magunden 230 kV No. 1 & No.2

Met Performance
Requirement

Met Performance Requirement

N-2: Vestal - Magunden 230 kV No. 1 & No. 2

Met Performance
Requirement

Met Performance Requirement

T-2: Lugo - Eldorado 500 kV No. 1 & Lugo - Mohave
500 kV No. 1

Met Performance
Requirement

Met Performance Requirement

T-2: Devers 500/230 kV No. 1 & No. 2 transformer
banks

Met Performance
Requirement

Met Performance Requirement

T-2: Valley 500/115 kV No. 1 & No. 2 transformer
banks

Met Performance
Requirement

Met Performance Requirement

T-2: Vincent 500/230 kV No. 1 & No. 2 transformer
banks

Met Performance
Requirement

Met Performance Requirement

N-2: Kramer - Lugo 230 kV No. 1 & No. 2 w/ SPS

40 cycles

SCE one 115 bus duration >

SCE zone 246 and 247 duration >

6 cycles
Area 64 duration > 6 cycles

T-2: Lugo 200/230 kV No. 1 & No. 2 transformer banks

Met Performance

Met Performance Requirement
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Switchi
w/ SPS

ng File

| Voltage Performance
Requirement

| Frequency Performance

Catego

ry D: Lugo Substation

Unstable

Unstable

APPENDIX A-10: Reliability Assessment Results for SCE Big Creek/Antelope Area

Table A-10.1: Summary of thermal overloads for summer peak conditions — Big Creek/Antelope Area

ID

Overloaded Facility

Worst Contingency

Category

Category
Description

2011

2012

Loading (%)

2013

2014

2015

2020

ISO Proposed Mitigation

ANT. | Baley - Neenach - Bailey 230/66KV EraZ‘er,P?/r klf“bséatm” ;
Westpac 66kV No. 1 Transformer Bank B T-1 112% | 117% | 119% | diverge | 127% | diverge | -¥YNamic Voltagé suppo
T-01 (Neenach leg) No. 3 project, previously
appoved by ISO, would
mitigate the voltage
Bailey 230/66kV collapse from 2014 to
?NOE é\gli?/lo,\;l)g -1Neenach Transformer Bank B T1 84% | 87% 89% | diverge 131% | diverge | 2020. Operate two Bailey
' No. 3 230/66kV banks in
parallel by 2011.
Pardee - Bailey
ANT- | Antelope - Neenach 230kV No. 1 Line & N 0 0 0 . 0 .
T-03 | 66kV No. 1 Pastoria - Bailey ¢ LA 84% 87% 89% | diverge 132% | diverge Develop operating
230kV No. 1 Line procedure or use SPS
- | Baley-Neenacn- | DRI condiion
T-04 Westpac 66kV No. 1 Pastoria -.Bailey C L-1/L-1 12% | 117% 119% | diverge 127% | diverge '
(Westpac leg) 230kV N .
0.1Line
. Antelope - Del Sur
Antelope - Lanpri - .
ANT- Shuttlep- Lancapstler 66kV No. 1 Line &
Antelope - Oasis - C L-1/L-1 97% | 100% 104% 74% 72% 78%
T-05 | 66kV No. 1 (Antelope Lancaster 66kV No. 1
leg) Line |
Antelope - Del Sur Operating procedure to
Antelope - Lanpri - 66KV ,\?0 1 Line & mitigate the overload
ANT- | Shuttle - Lancaster " o . e 0 0 0 0 0 o, | before EKWRA s in-
T.06 | 66KV No. 1 (Lancaster | Froope-Bass: | C LALA | 1% | 118% | 123% | S4% | 53% | 51% | orvice in 2013,
Leg) Line |
ANT- Antelope - Lanpri - Del Sur - Lancaster -
T7-07 Shuttle - Lancaster Rite Aid 66kV No. 1 & C L-1/L-1 97% | 100% 104% 88% 87% 87%
66kV No. 1 (Lancaster | Antelope - Oasis -
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ID

Overloaded Facility

Worst Contingency

Category
Description

2011

2012

Loading (%)

2013

2014

2015

2020

ISO Proposed Mitigation

Leg) Lancaster 66kV No. 1
Line
Antelope - Lanpri -
Shuttle - Lancaster
ANT- | DelSur-Lancaster- | g/ 4 g
T-08 Rite Aid 66kV No. 1 (Del Antelone - Oasis - L-1/L-1 M7% | 121% 126% 115% 113% 116%
Sur leg) P
Lancaster 66kV No. 1
Line SPS to drop Lancaster
Antelope - Lanpri - load.
ANT. | Dl Sur - Lancaster - ggt\t/tlﬁo L1a ngaster
Rite Aid 66kV No. 1 ' . L-1/L-1 107% | 110% 115% 104% 102% 105%
T-09 (Lancaster leg) Antelope - Oasis -
Lancaster 66kV No. 1
Line
Palmdale - Acton -
ANT- Antelope - Anaverde - Shuttle 66kV No. 1 &
7-10 Helijet 66kV No. 1 Palmdate - Oasis - L-1/L-1 111% | 115% 118% 124% 124% 131%
(Helijet leg) Quartz Hill 66kV No.
1
Palmdale - Acton -
ANT- Little Rpck - F:almdale - | Shuttle 66kV Nq. 1&
T-11 Rockair - Helijet 66kV Palmdate - Oasis - L-1/L-1 1M17% | 120% 125% 130% 128% 139%
No. 1 (Helijet leg) Quartz Hill 66kV No.
1 SPS to trip Palmdale load
Palmdale - Acton - for L-1-1 condition
ANT- Little Rock - Palmdale - | Shuttle 66kV No. 1 &
T-12 Rockair - Helijet 66kV Palmdate - Oasis - L-1/L-1 105% | 108% 112% 116% 112% 116%
No. 1 (Tap 61 - Tap 62) | Quartz Hill 66kV No.
1
Palmdale - Acton -
ANT- Lgncaster - Little chk - | Shuttle 66kV Nq. 1&
T-13 Piute 66kV No. 1 (Little Palmdatg - Qasis - L-1/L-1 73% | 76% 78% 87% 86% 101%
Rock leg) Quartz Hill 66kV No.
1
Big Creek 1 - Rector Modify BC/SJV SPS to
E;CO*?' 2"3"‘09;{;‘%3” - Vestal 230kV No. 1 & Big L2 105% | 98% | <100% | <100% | <100% | <100% | trip more load before San
- 0.1 c X
reek 3 - Rector Joaquin Cross Valley
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L i 0,
D Overloaded Facility Worst Contingency ~ Category Category oading (%)

Descripon 2011 2012 | 2013 2014 2015 2020 0O roposed Mitigation
230kV No. 1 Loop-in Transmission

Project is in-service

Big Creek 1 - Rector

E;(-:o};- gﬂsaogkwu%nivesm ?;?ngw O thtoBrlg C L-2 103% | 96% | <100% | <100% | <100% | <100%
230KV No. 1
DO | 5 lock 3-Rector | Naguhcen Yesal, c L2 106% | 100% | <100% | <100% | <100% | <100%
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Table A-10.2: Summary of voltage deviation for summer peak conditions — Big Creek/Antelope Area

Category

Post Contingency Voltage Deviation (%)

ISO

Substation Worst Contingency Category Descripion | 2011 2012 2013 2014 2015 2020 “Pﬂrigg:;ig
ANTOVO! |0SO  egky | baley 280/60KV Transfomer | T-1 4% | 5% | 14% | diverge | -24% | diverge
ANTDV-02 | ALAMOSC 6oky | parey 200/00/ Transfomer | T-1 4% | 5% | 14% | diverge | -24% | diverge
Bailey 230/66kV Transformer : 4R e 4k . oy .
ANT-DV-03 | BAILEY  66kV Bank No. 3 B T-1 15% 16% 15% | diverge 25% | diverge Parallel the
Bailey 230/66kV Transformer 440 40 440 . oF0 . two Bailey
ANT-DV-04 | FRAZPARK 66kV Bank No. 3 B T-1 14% 15% 14% | diverge 25% | diverge 230/66 kV
ANT-DV-05 | GORMAN 66KV gglrl]in2030466kV Transformer B T-1 4% | 5% | 14% | diverge | -25% | diverge | P2
ANT-DV-06 | NEENACH 66KV EZ:LGKVNZO?’%’%"V Transformer B T-1 8% | 9% | 8% | diverge | -16% | diverge
ANT-DV-07 | WESTPAC  66kV E:iriekyNZS%/eGkV Transformer B T-1 A4% | 5% | -14% | diverge | -24% | Diverge
Pardee - Bailey 230kV No. 1 Frazier
ANT-DV-08 | BAILEY  230kV Line & Pastoria - Bailey 230kV C L-1/L-1 -15% -16% -16% | diverge | -24% | diverge | Park
No. 1 Line Substation
Pardee - Bailey 230kV No. 1 Dynamic
ANT-DV-09 | OSO 66kV Line & Pastoria - Bailey 230kV C L-1/L-1 -15% -15% -15% | diverge | -25% | diverge | Voltage
No. 1 Line Support
Pardee - Bailey 230kV No. 1 project,
ANT-DV-10 | ALAMO SC 66kV Line & Pastoria - Bailey 230kV C L-1/L-1 -14% -15% -15% | diverge | -24% | diverge | previously
No. 1 Line appoved
Pardee - Bailey 230kV No. 1 by IS0,
ANT-DV-11 | BAILEY  66kV Line & Pastoria - Bailey 230kV C L-1/L-1 -15% -16% -16% | diverge | -25% | diverge | would
No. 1 Line mitigate the
Pardee - Bailey 230kV No. 1 voltage
ANT-DV-12 | FRAZPARK 66kV Line & Pastoria - Bailey 230kV C L-1/L-1 -15% -15% -15% | diverge | -25% | diverge | collapse
No. 1 Line from 2014
Pardee - Bailey 230kV No. 1 to 2020.
ANT-DV-13 | GORMAN  66kV Line & Pastoria - Bailey 230kV C L-1/L-1 -14% -15% -15% | diverge | -25% | diverge | Use
No. 1 Line operating
Pardee - Bailey 230kV No. 1 procedure
ANT-DV-14 | NEENACH 66kV Line & Pastoria - Bailey 230kV C L-1/L-1 -8% -9% -9% | diverge | -16% | diverge | or SPSto
No. 1 Line shed
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Pardee - Bailey 230kV No. 1 Westpac
ANT-DV-15 | WESTPAC 66kV Line & Pastoria - Bailey 230kV C L-1/L-1 -14% -15% -15% | diverge | -24% | diverge | load.
No. 1 Line
SPS to trip
Palmdale - Acton - Shuttle Palmdale
ANT-DV-16 | PALMDALE 66kV | 66kV No. 1 & Palmdate - C L-1/L-1 7% -8% 1% 9% | -11% -10% | load for L-
Qasis - Quartz Hill 66kV No. 1 1-1
condition
Bailey 230/66KV Transformer fvvagag:i'léhe
ANT-DV-17 Bank No. 3 & Antelope - C T-1/L1 diverge | diverge | diverge | solved | solved solved 230/66 k\)//
Neenach 66kV No. 1
banks.
Antelope 230/66kV
ANT-DV-18 Transformer Bank No. 1 & No. C T-1/T1 solved | solved | solved | solved | solved | diverge
2

Overloaded Facility

Worst Contingency

Category

Table A-10.3: Summary of thermal overloads for spring off peak conditions — Big Creek/Antelope Area

Category

Description

2011

Loading (%)
2014 | 2015

2013

ISO Proposed Mitigation

ANT- | Antelope - Neenach 66kV Bailey 230/66kV . .
B T-1 111% | 106% | 117% | diverge | diverge
T-14 | No. 1 Transformer Bank No. 3 Operate two Bailey banks in
ANT- | Bailey - Neenach - Westpac | Bailey 230/66kV _ 0 0 0 . . parallel
T-15 | 66kV No. 1 (Westpac leg) Transformer Bank No. 3 B T 114% | 107% | 116% | diverge | diverge
. Pardee - Bailey 230kV No. 1 .

ik ggl'('\‘ij'oN‘je(r\‘lngt':X‘Tth)ac Line & Pastoria - Bailey C | LA | 114% | 107% | 113% | dverge | diverge | | 1o orunt capactora!

' pactes)l | 230kv No. 1 Line P
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Table A-10.4: Summary of voltage deviation for spring off peak conditions — Big Creek/Antelope Area

. , Category Post Contingency Voltage Deviation (%) ISO Proposed
Substation Worst Contingency Calegory pescription 2011 | 2012 2013 2014 2015 Mitigation
ANT-DV-19 | ALAMO SC 66 Bailey 230/66kV Transformer Bank No. 3 B T-1 -19% | -18% | -21% | diverge | diverge
ANT-DV-20 | BAILEY 66 Bailey 230/66kV Transformer Bank No. 3 B T-1 -20% | -18% | -22% | diverge | diverge
ANT-DV-21 | FRAZPARK 66 | Bailey 230/66kV Transformer Bank No. 3 B T-1 -19% | -17% | -21% | diverge | diverge Parallel the two
ANT-DV-22 | GORMAN 66 Bailey 230/66kV Transformer Bank No. 3 B T-1 -19% | -17% | -21% | diverge | diverge Bailey 230/66 kV
ANT-DV-23 | NEENACH 66 Bailey 230/66kV Transformer Bank No. 3 B T-1 -12% | -11% | -14% | diverge | diverge banks by 2011.
ANT-DV-24 | OSO 66 Bailey 230/66kV Transformer Bank No. 3 B T-1 -19% | -18% | -22% | diverge | diverge
ANT-DV-25 | WESTPAC 66 Bailey 230/66kV Transformer Bank No. 3 B T-1 -19% | -17% | -21% | diverge | diverge
ANT-DV-26 | ALAMO SC 66 | " ardee - Bailey 230kV No. 1 Line & Pastoria | LAILA | -19% | -18% | -21% | diverge | diverge Frazier Park
- Bailey 230kV No. 1 Line Substation
ANT-DV-27 | BAILEY 66 Pg;‘fg; -ZlggESyNzosor\("r]u;. ILine & Pastoria | LAIL1 | -20% | -18% | -22% | diverge | diverge gynamritc VO,'ta?e
. ) upport project,
AV Pardee - Bailey 230kV No. 1 Line & Pastoria . 190 | 4700 | oq0r | A ; previously
ANT-DV-28 | FRAZPARK 66 | Bailey 230KV No. 1 Line C L-1/L-1 19% | -17% | -21% | diverge | diverge appoved by ISO,
v Pardee - Bailey 230kV No. 1 Line & Pastoria . 100, | 1700 | 910 . . would mitigate
ANT-DV-29 | GORMAN 66 - Bailey 230KV No. 1 Line C L-1/L-1 19% | -17% | -21% | diverge | diverge the voltage
Pardee - Bailey 230kV No. 1 Line & Pastoria 0 0 o | 4 . collapse from
ANT-DV-30 | NEENACH 66 - Bailey 230kV No. 1 Line C L-1/L1 -12% | -11% | -14% | diverge | diverge 2014 to 2020.
.~ Pardee - Bailey 230kV No. 1 Line & Pastoria ana | aaor | a0 | 990r | o : Use operating
ANT-DV-31 | OSO 66 - Bailey 230V No. 1 Line C L-1/L-1 19% | -18% | -22% | diverge | diverge fm%e%u\r/s ort SPS
v Pardee - Bailey 230kV No. 1 Line & Pastoria it | a0 | 170 | o1or | i . 0 shed esipac
ANT-DV-32 | WESTPAC 66 - Bailey 230V No. 1 Line C L-1/L1 19% | -17% | -21% | diverge | diverge load.
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APPENDIX A-11: Reliability Assessment Results for SCE North of Lugo Area

Table A-11.1: Summary of thermal overloads for summer peak conditions — SCE North of Lugo Area
Loading (%)

Overloaded

Worst Category Category

ISO Proposed Mitigation

Facility Contingency Description
Kramer No. 1 &
BI1OL-T- ?;)g&((/)ll-_lnyo No. 2 230/115 kV C TAT-1 106% 106% 106% 106% 102% 101% Operating procgdureto
ine Transformer reduce generation
Banks
Kramer No. 1 &
BIZOL-T- ng115ky No. 2 230/115 kV c T-A/T-1 146% 145% 145% 145% 141% 140% Operatlngprocgdureto
ase Shifter Transformer reduce generation
Banks
Control-Inyo 115
Inyokern- kV Line &
05| KeamerNo 1115 | Rendeourg- | LA 0w | os% | 107 | fork |10 |ose | SEETIREEIE
kV Line Kramer No. 3 115
kV Line
Kramer-Roadway-
NOL-T- g?)ﬂ??i?ﬂ Victor 115 kV Line Operating procedure to
&KramerNo2 | C L-1/T-1 105% | 104% | 103% | 103% | 103% | 102% | -Peraing proce
04 Transformer 230115 KV reduce generation
Bank Transformer Bank

Table A-11.2: Summary voltage deviations for summer peak conditions — SCE North of Lugo Area

Substation Worst Contingency Category Category Post Contingency Voltage Deviation (%) ISO Proposed
Description Mitigation
NOL-DV-01 | Dunn Siding E\r/aﬁg[]g‘fgmlg g:h§3230/ " 1e TAT-1 A0% | -10% | 9% | 9% | -10% | -T%
Kramer No. 1 & No. 2 230/115 0 0 0 0 0 0 Operating procedure
NOL-DV-02 | Baker kV Transformer Banks C T-A/TA A2% | A2% | A% A% 2% 9% educe generation
NOL-DV-03 | Mountain Pass rromer fo. 1 &0 22001115 ¢ TAMT-1 A2% | 1% | 10% | -11% | -1% | -8%

Substation

Worst Contingency

Table A-11.3: Summary voltage deviations for spring off-peak conditions — SCE North of Lugo Area

Category

Category

Description

Post Contingency Voltage Deviation (%) ISO Proposed

Mitigation
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Category Post Contingency Voltage Deviation (%) ISO Proposed

Substation Worst Contingency Category Description Mitigation
Cool Water-Kramer 115 kV
NOL-DV-04 Baker 115 kV Line & Kramer-Tortilla 115 kV C L-1/L1 <10% | <10% | <10% | <10% | <10% | -36%
Line
Cool Water-Kramer 115 kV
NOL-DV-05 Dunn Siding 115 kV | Line & Kramer-Tortilla 115 kV C L-1/L-1 <10% | <10% | <10% | <10% | <10% | -25%
Line Operating procedure
Cool Water-Kramer 115 kV to reduce generation
NOL-DV-06 Eldorado 115 kV Line & Kramer-Tortilla 115 kV C L-1/L-1 <10% | <10% | <10% | <10% | <10% | -12%
Line
. Cool Water-Kramer 115 kV
NOL-DV-07 l'l"\f“”ta'” Pass 115 | |ine & Kramer-Tortila 115KV | C L-1/L-1 A0% | <10% | <10% | <10% | <10% | -35%
Line

Table A-11.4: Transient stability analyses and study results

Switching File | Voltage Performance | Frequency Performance
N-2: Kramer-Lugo No.1 & No.2 230 kV Lines

with existing Kramer SPS Unstable Unstable

Category D: Lugo Substation Unstable Unstable
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APPENDIX A-12: Reliability Assessment Results for SCE East of Lugo

Table A-12.1: Summary of thermal overloads for summer peak conditions — East of Lugo

" . Category Loading (%) ISO Proposed
Overloaded Facility Worst Contingency Category Description 2011 2012 2013 2014 | 2015 ‘ 2020 Mitigation

Eldorado - Moenkopi 500kV No. Option 1:Develop
1 & Eldorado - McCullough C L-1/L-1 80% | 86% | 89% | 87% | 106% | 102% | emergency ratings of
500kV No. 1 the overloaded
transformer banks.
Option 2: congestion
management to reduce

EOL-T- | Eldorado 500/230kV
1 Transformer Bank No. 1

EOL-T- | Eldorado 500/230kV Eldorado - Moenkopi 500kV No.

- - - 0, 0, 0, 0 0, 0,
9 Transformer Bank No. 2 ;086|(E\I/d,3[)ad1o McCullough C L-1/L-1 79% | 85% | 88% | 87% | 105% | 101% import at Eldorado
. following the first
contingency

Appendix A - Reliability Assessment ResultsAppendix A — Reliability Assessment Results 170



APPENDIX A-13: Reliability Assessment Results for SCE Eastern Area

ID

Overloaded Facility

Worst Contingency

Category

Table A-13.1: Summary of thermal overloads for summer peak conditions — Eastern Area

Category
Description

2011

2012

2013

Loading (%)

2014

2015

2020

ISO Proposed
Mitigation

EasT. | BLYTHESC EAGLEMTN - IRON MTN 230KV Adjust Blythe
T4 | EAGLEMTN 161 | No.1&JHINDS - MIRAGE C L-1/L-1 <100% | <100% | 133% | 136% | <100% | <100% | gen after first N-
kV No. 1 Line 230kV No. 1 1
DEVERS - FARREL - SEAWEST .
EAST- | FARREL 115kV No. 1 & DEVERS - Operating
EISENHOW 115 ' C L-1/L-2 <100% | <100% | <100% | 100% | <100% | <100% | procedure or
T2 . THORNHIL - EISENHOW 115kV :
kV No. 1 Line No. 1 SPS to trip load
DEVERS - FARREL - SEAWEST .
EAST- | Gamuer  115ky | 115K No 1 & DEVERS.- c | 1 | a0 | 1230 | 1245 | <100% | <100% | procecrgor
T-3 , THORNHIL - EISENHOW 115kV 0 ° o ° 0 °o| P :
No. 1 Line No. 1 SPS to trip load
DEVERS - FARREL - SEAWEST .
EAST- | Tapgrs  qisky | 119KV No 1 & DEVERS. c A | <to0% | 100% | 102% | 1015 | <100% | <100% | procedrsor
T-4 . THORNHIL - EISENHOW 115kV 0 ° 0 ° 0 °| P .
No. 1 Line No. 1 SPS to trip load
EasT. | DEVERS DEVERS - FARREL - SEAWEST Operating
T5 | TAP822 115KV | 115kV No. 1 & FARREL - C L-1/L-1 126% | 129% | 132% | 135% | 104% | 102% | procedure or
No. 1 Line GARNET 115kV No. 1 SPS to trip load
EagT. | EISENHOW - DEVERS - FARREL - SEAWEST Operating
T6 | TAPB22 115KV No. | 115KV No. 1 & FARREL - C L-1/L-1 117% | 120% | 122% | 124% | <100% | <100% | procedure or
1 Line GARNET 115kV No. 1 SPS to trip load
DEVERS - GARNET - VENWIND .
EAST- | Tapgiy fisky | 118KV No.18 DEVERS - c et |t | 12| 1o | 1230 | 10| 111% | prosedrsor
T-7 . FARREL - SEAWEST 115kV No. ? 0 ? 0 ? °o| P .
No. 1 Line 1 SPS to trip load
EAST- | Tabgtr  115kv 15N 1B0EVERS c | 105 | 17 | t10% | 1175 | <100% | <100% | procedrgor
T-8 . THORNHIL - EISENHOW 115kV 0 ° o ° 0 °o| P :
No. 1 Line No. 1 SPS to trip load
DEVERS - GARNET- INDIGO .
EAST- | Tapgne  f1sky | 119KV No 18 DEVERS- c | i | oo | 1o8% | 126 | 105% | 113% | procedrsor
T-9 . FARREL - SEAWEST 115kV No. ° 0 0 0 0 °o| P .
No. 1 Line SPS to trip load

1
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ID

Overloaded Facility

Worst Contingency

DEVERS - GARNET- INDIGO

Category

Category
Description

Loading (%)

2013

2014

2015

2020

ISO Proposed
Mitigation

DEVERS Operating
EAST- 115KV No. 1 & DEVERS - " . . . . .
A | Tapsos  1isky | DKM L R ke, | © LALA | A11% | 125% | 127% | 125% | 106% | 114% | procedure or
No. 1 Line 1 SPS to trip load
EAST- ?:&%T 115 kv ?1E5V"5RNS°T %\RSEEJ-EIFLQSD]GO c L-1/L-1 107% | 121% | 122% | 121% | 101% | 109% Or‘éifﬂge or
T-11 . THORNHIL - EISENHOW 115kV ° ° ° ° ° °|P .
No. 1 Line No. 1 SPS to trip load
DEVERS - GARNET- INDIGO .
EAST- | FARREL 115KV No. 1 & DEVERS - Operating
A | EisENHow 115 | TN T8 RS ey | C LA | <100% | 100% | 103% | 104% | <100% | <100% | procedure or
kV No. 1 Line No. 1 SPS to trip load
DEVERS - GARNET- INDIGO .
EAST- | Tapao. 11Ky | 115KV No. 1 & DEVERS. c G| 11| ta% | 1atn |12 | 100% | 117 | poesdusor
T-13 ; GARNET - VENWIND 115kV ° ° ° ° ° °|P .
No. 1 Line No. 1 SPS to trip load
DEVERS - GARNET- INDIGO .
EAST- | apgrg qisky | L9KVNo.1 & DEVERS- c LA [ <toon | 1119 | 115% | 11 | <100t | <100% | procedr or
T-14 ; GARNET - VENWIND 115kV ° ° ° ° ° °|P .
No. 1 Line No. 1 SPS to trip load
DEVERS - GARNET- INDIGO .
EAST- | JAPSOS 115KV No. 1 & DEVERS - Operating
TAP819  115kV ' C L-1/L1 101% | 116% | 118% | 117% | <100% | 106% | procedure or
T-15 ; GARNET - VENWIND 115KV :
No. 1 Line No. 1 SPS to trip load
casT. | FARREL FARREL - GARNET 115KV No. Operating
A | TAPS19 115KV | 18 DEVERS - THORNHIL - c LA | 126% | 129% | 132% | 133% | 104% | 101% | procedure or
No. 1 Line EISENHOW 115kV No. 1 SPS to trip load
FARREL - GARNET 115KV No. Operating
EAST- | TAP809- TAP819 | 4'¢ DEVERS - THORNHIL - c L-1/L-1 123% | 125% | 128% | 129% | 101% | <100% | procedure or
TA7 | 115kVNo. 1Line | &1 sENHOW 115KV No. 1 SPS to trip load
casr. | DEVERS FARREL - GARNET 115KV No. 1 Operating
Aoy | TAP809 115 KV No. | & DEVERS -THORNHIL - c LA | 136% | 138% | 139% | 141% | 109% | 107% | procedure or
1 Line EISENHOW 115kV No. 1 SPS to trip load
cast. | MIRAGE MIRAGE - CONCHO 115KV No. Operating
Aoy | TAPB23 115KV | 18 MIRAGE - SANTARO 115KV | C LA | 131% | 135% | 137% | 139% | 109% | 110% | procedure or
No. 1 Line No. 1 SPS to trip load
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" . Category Loading (%) ISO Proposed
ID Overloaded Facility Worst Contingency Description 2011 2013 2014 | 2015 2020 Mitigation
EAST- SANTA RO 115kV to | MIRAGE - CONCHO 115kV No. Operating
T7-20 TAP823 115kV 1 & MIRAGE - SANTA RO 115kV L-1/L-1 190% | 196% | 199% | 201% | 158% | 164% | procedure or
Circuit 1 No. 1 SPS to trip load
EAST- MIRAGE MIRAGE - CONCHO 115kV No. Operating
T-21 SANTARO 115 1 & TAMARISK - SANTARO - L-1/L-1 145% | 149% | 152% | 153% | 121% | 125% | procedure or
kV No. 1 Line MIRAGE 115kV No. 1 SPS to trip load
EAST- MIRAGE MIRAGE - SANTA RO 115kV No. Operating
-2 CONCHO  115kV | 1& TAMARISK - SANTARO - L-1/L-1 146% | 151% | 154% | 155% | 122% | 127% | procedure or
No. 1 Line MIRAGE 115kV No. 1 SPS to trip load
| MIRAGE ~ 230/115 Operating
o | KVNo. 1 R 200/ | Transformer TAMA | 109% | 111% | 114% | 115% | <100% | <100% | procedure or
Transformer ' ' SPS to trip load
| MIRAGE ~ 230/115 Operating
o | kNo.3 o 200/ | Transformer TAMA | 109% | 111% | 114% | 115% | <100% | <100% | procedure or
Transformer ' ' SPS to trip load
MIRAGE  230/115 Operating
EAST- |V No. 4 MIRAGE 230/115kV Transformer TAMA | 100% | 111% | 114% | 115% | <100% | <100% | procedure or
T-25 T Bank No. 1 & No. 2 )
ransformer SPS to trip load
EAST- SANTARO SANTA RO - CONCHO - INDIAN Operating
T-26 TAP823  115kV | W 115kV No. 1 & MIRAGE - L-1/L-1 <100% | 101% | 103% | 103% | <100% | <100% | procedure or
No. 1 Line SANTA RO 115kV No. 1 SPS to trip load
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Table A-13.2: Summary of voltage deviations for summer peak conditions — Eastern Area

) , Category Post Contingency Voltage Deviation (%) ISO Proposed
Substation Worst Contingency Category Description 2011 2012 2013 2014 2015 2020 Mitigation
Shed Garnet
load and trip
. GARNET _INDIGO_DEVERS115KV & m o | e . . . ., | Gamnetwind
EAST-DV-1 | FARREL 115KV | Jr0hee i oNET VENWIND 115KV C L-1/L-1 <I0% | -14% | <t0% | <10% | <10% | <10% | T
(reactive power
load)
., | EISENHOW DEVERS - FARREL - SEAWEST 115KV No. 1 L . ) . . v | a0
EAST-DV-2 | Sob0 & EARREL - GARNET 115KV No. 1 C L-1/L-1 <10% | <10% | <10% | <10% | <10% | -11% .
a | FARREL DEVERS - FARREL - SEAWEST 115KV No. 1 L . ) . . v | s
EAST-DV-3 115KV & FARREL - GARNET 115kV No. 1 C L-1/L-1 <10% | <10% | <10% | <10% | <10% 14% grggetgutrr?p%ad
THORNHIL DEVERS - FARREL - SEAWEST 115KV No. 1 . . . . . )
EAST-DV-4 | 41y S EARREL - GARNET 115K No. 1 C L-1/L-1 <10% | <10% | <10% | <10% | <10% | -11%
DEVERS - GARNET- INDIGO 115kV No. 1 &
EAST-DV-5 | BANWIND 115kV | DEVERS - GARNET - VENWIND 115KV No. C L-1/L-1 <10% | -14% | -13% | -14% | -13% | -16%
1
DEVERS - GARNET- INDIGO 115kV No. 1 &
EAST-DV-6 | BOTTLE 115kV | DEVERS - GARNET - VENWIND 115KV No. C L-1/L-1 <10% | -14% | 3% | -14% | 13% | 16% | g oo
1 .
DEVERS - GARNET- INDIGO 115kV No. 1 & 'g:?nzwwt:g
EAST-DV-7 | GARNET 115kV | DEVERS - GARNET - VENWIND 115KV No. C L-1/L-1 <A0% | 4% | A% | 4% | 13% | 6% | R
1 .
DEVERS - GARNET- INDIGO 115kV No. 1 & fgifj‘;t've power
EAST-DV-8 | RENWIND 115kV | DEVERS - GARNET - VENWIND 115KV No. C L-1/L-1 <10% | -14% | -13% | -14% | -13% | -16%
1
TRANWND DEVERS - GARNET- INDIGO 115KV No. 1 &
EAST-DV9 | 4ro) DEVERS - GARNET - VENWIND 115kV No. C L-1/L-1 <10% | -14% | -13% | -14% | -13% | -18%
1
EAST-DV- | BANNING MARASCHI - BANNING 115KV No. 1 & EL o <10 ) . L1 <0 .,
10 115KV CASCO - BANNING 115kV No. 1 c LA g | <10% | <10% | <10% 1o | 1% ) operating
EAST-DV- | CRAFTHLS MARASCHI - BANNING 115kV No. 1 & EL o <10 ) . o | <10 ., | procedure or
1 115KV CASCO - BANNING 115kV No. 1 c L-AL-1 o | <10% | <10% | <10% | o | 9% | gpgigtip
EAST-DV- | MENTONE MARASCHI - BANNING 115KV No. 1 & EL o <10 ) . S| <0 | load
12 115kV CASCO - BANNING 115KV No. 1 c L-AL-1 o | <10% | <10% | <10% ) o | -8%
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Category Post Contingency Voltage Deviation (%) ISO Proposed

Substation Worst Contingency Category Description 2011 2012 | 2013 | 2014 2015 2020 Mitigation
PASTOV 1 Zanun 115y | pARASCHL B 1ok Ho- T & EL c L | S| <a0% | <to% | <tos | D) -10%

Table A-13.3: Summary of thermal overloads for spring off peak conditions — Eastern Area
Category Loading (%)
Description | 2011 2012 | 2013 2014 = 2015

Overloaded Facility Worst Contingency Category ISO Proposed Mitigation

L e | |G | s oo | | e
FARREL - GARNET
EAST- | DEVERS 115kV to TAP804 | 115KV No. 1 & DEVERS - ] . . . || Trip GARNET wind
T-28 | 115KV GARNET- INDIGO ¢ LALA | <100% | 13% | 108% | <100% | <100% | | oo eration
115KV No. 1
DEVERS - GARNET- . .
Trip 50 MW wind
A | DEeRS TISKVITARE0S | IDISO TSk - & c LML | <100% | 115% | 105% | <100% | <100% | | generation at WINDTEC 6
VENWIND 115KV No. 1 and BUCKWIND
DEVERS - FARREL -
SEAWEST 115KV No. 1 .
ETA_%' m“gﬁﬁ'ﬁ]m?;m & DEVERS - THORNHIL c LA | 107% | <100% | <100% | <100% | <100% ggg“;"ct’”t‘ﬁ plfacded“re‘”
’ - EISENHOW 115kV No. P
1
MIRAGE - CONCHO .
ETA_;T' ff\gwﬁfﬂ'in?%m 115KV No. 1 &MIRAGE - | C LA/L-1 | <100% | <100% | 108% | 112% | <100% gggrf‘ct’”t‘r? plgoacded“re or
: SANTA RO 115kV No. 1 p
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Table A-13.4: Summary of voltage deviations for spring off peak conditions — Eastern Area

. . Category Post Contingency Voltage Deviation (%) ISO Proposed
Substation Worst Contingency Category Description | 2011 | 2012 2013 2014 2015 Mitigation
DEVERS - GARNET- INDIGO 115kV No. 1 &
EAST-DV-16 | BANWIND 115 DEVERS - GARNET - VENWIND 115kV No. C L-1/L1 -20% | <10% | <10% | <10% | <10%

1
DEVERS - GARNET- INDIGO 115kV No. 1 &
EAST-DV-17 | BOTTLE 115 DEVERS - GARNET - VENWIND 115kV No. c L-1/L-1 -20% | <10% | <10% | <10% | <10%
1
DEVERS - GARNET- INDIGO 115kV No. 1 &
EAST-DV-18 | GARNET 115 DEVERS - GARNET - VENWIND 115kV No. C L-1/L1 -20% | <10% | <10% | <10% | <10%

1 Operating
DEVERS - GARNET- INDIGO 115kV No. 1 & fg‘i;’le‘f;‘;‘;"r SPS
EAST-DV-19 | RENWIND 115 | DEVERS - GARNET - VENWIND 115kV No. C LA/ | -19% | <10% | <10% | <10% | <10% P

1

DEVERS - GARNET- INDIGO 115kV No. 1 &
EAST-DV-20 | SANTARO 115 | DEVERS - GARNET - VENWIND 115kV No. C L-1/L1 8% | <10% | <10% | <10% | <10%
1

DEVERS - GARNET- INDIGO 115kV No. 1 &
EAST-DV-21 | TRANWND 115 | DEVERS - GARNET - VENWIND 115kV No. C L-1/L-1 -20% | <10% | <10% | <10% | <10%
1
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APPENDIX A-14: Reliability Assessment Results for SDG&E Area

Table A-14.1: Summary of thermal overloads for summer peak conditions — SDG&E Area
Loading (%)

Overloaded

Worst

Rating

Cate

Category

ISO Proposed

Facility

Contingency

(MVA)

gory

Desc.

2011

2012

Mitigation

SDGE- BOULEVRD - Base system (n- Distribution equipment
.01 69kV-CRESTWD 0) y 7.0 A N-0 53% 65% 80% 81% 96% 167% and substation
69KV ckt1 modifications
SDGE- MESAHGTS Base system (n- ﬁﬂ h
69kV-MISSION | 0) (high import 97 A I V) 84% 87% 92% 94% 96% 103% Upgrade the line
T-02 . impo
69kV ck 1 scenario) )
BLOGRKTP - ndcrese 2row
el s R A KT B | L 80% | 84% | 90% | 100% | 104% | 127% | lines: Loveland-
69KV ekt Descanso and
Loveland-Barrett
Remove Barrett Tap
BLDCRKTP -
and create 2 new
| veaL | SRS g B | L 80% | 84% | 90% | 100% | 105% | 127% | lines: Loveland-
69KV ekt Descanso and
Loveland-Barrett
BOULEVRD Distribution equipment
SDSE- | gokv-cresTwp | TP BAR-DS | 7, B | L 57% | 70% | 91% | 83% | 97% | 193% | and substation
69KV ckt1 modifications
e e
el I A 1) B | L 61% | 65% | 74% | 82% | 88% | 109% | lines: Loveland-
69KV ki1 Descanso and
Loveland-Barrett
EL CAJON
TL0632 ML-GR- . " . .
SDGE- | 69kV- ; L-1 (high o 0 0 o o 0 Mitigate by dispatching
T-07 LOSCOCHS :ﬁp;‘: ;cg]r:%rr]io) 70 B import) 55% 45% 85% 105% 0% 107% El Cajon peakers
69KV ckt1
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Overloaded Worst Category  Loading (%) ISO Proposed
Facility Contingency Desc. 2011 2012 Mitigation
TLO676
SDGE- KEARNY MESAHGTS- L1 (high
T.08 69kV-MISSION | MISSION ck 1 129.0 iMoo rt? 89% 85% 96% 98% 101% 107% Upgrade the line
BOKV cktt (high import P
scenario)
LOSCOCHS
SDGE- | 138kV- T-1 (high 0 0 0 0 0 0
709 LOSCOCHS LCBK 5169/138 | 180.0 impor) 76% 68% 105% 107% 100% 105% Upgrade the bank.
69KV ckt1
MELROSE
LD_ME OPEN . ,
SDGE- | 69kV- ~ 0 0 0 0 0 0 Loop-in TL694A into
710 MELRSETP 693 PEAK 102.0 L-1 94% 95% 97% 99% 101% 108% Melrose
69KV ckt1 ME/SM
MELROSE
SDGE- | 69kV- LD_ME OPEN ) 0 0 0 0 0 0 Loop-in TL694A into
T-11 | SANLUSRY | 680APEAKME | 1020 LA 2% | 8% 1 8%% 9% 9% 0T erose
69KV ckt1
TLO663
MESAHGTS .
SDGE- ] KEARNY- L-1 (high 0 0 0 0 0 0 .
712 69kV-MISSION MISSION (high 137 impor) 90% 86% 96% 96% 101% 107% Upgrade the line
69KV ckt1 import scenario)
SDGE- MISSION 138kV- | MS BK 50 138/69 T-1 (high Further evaluation in
MISSION 69kV | (high import 239 . g 93% 90% 94% 92% 97% 103% 2012 TP. Conceptual
T-13 . import)
ckt3 scenario plan of Bank upgrade.
TLO676
SDGE- MISSION 69kV- | MESAHGTS- L1 (high
CLAIRMNT 69kV | MISSION ck 1 50 . 9 87% 79% 94% 95% 101% 106% Upgrade the line
T-14 S import)
ckt 1 (high import
scenario)
MORHILTP TL06912
SDGE- | 69KV - PENDLETN- L-1 (high 0 0 0 0 0 0 Loop-in TL694A into
T45 | SANLUSRY SANLUSRY (high | 1 mport) | 9% | 9% | 104% 1 98% 1 101% 1 108% | ypeioe
69KV ckt1 import scenario)
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Overloaded

Worst

Category

Loading (%)

ISO Proposed

Facility

Contingency

Desc.

2011

2012

Mitigation
Line is scheduled to
be reconductored

PALA through LGIP process,
SDGE- | 69kV- TL06932 LILAC - ) 0 0 0 0 0 0 temporary SPS is in
T46 | MNSRATTP PALA ck1 | 580 L-1 106% | 104% | 102% | 102% | 102% | 99% | oo asinterim
69KV ckt1 solution. See
TMC1505 Section
6.13
PENDLETN ey
SDGE- | 69kV- iy L-1 (high 0 0 0 0 0 0 Mitigate by dispatching
T-17 SANLUSRY MRHLT.P MH 102 import) 89% 50% 93% 92% % 101% Orange Grove peakers
69KV ki1 SLR (high import
scenario)
SDGE- | 69kV- L-1 (high 0 0 0 0 0 0 Build a new Sycamore
T48 | SYCAMORE g}T;AquSStE ck2 | 179 mporty | S4% | 83% 1 86% 1 100% 1 104% 1 109% | poardo 69KV line
69KV ckt 1 scenario)
POMERADO | [oi000
SDGE- | 69kV- L-1 (high o 0 0 o o 0 Build a new Sycamore
T49 | SYCAMORE | SYCAMOREck1 | 179 mporty | S4% | 83% 186% 1 100% 1 104% 1 109% | peardo 69KV line
69KV ckt 2 (high import
scenario)
TL06920
POWAY 69kV- ARTESN- . .
SOSE" | RCARMEL | SYCAMORE ck | 114 oo | 62% | 80% | 7% om% | doe% | 111% | BECenCh e
BOKV ckt 1 1 (high import P
scenario)
SOUTHBAY
SDGE- | 69kV- TLO642 MG - SW ) 0 0 0 0 0 0 .
721 SWEETWTR -5y ok 1 143.0 L-1 40% 37% 107% 110% 113% 105% Upgrade the line
69KV ckt1
TL230XY
SOUTHBAY . . .
SDGE- _ SILVERGT - L-1 (high 0 0 0 0 Terminal equipment
7.2 69kV-MONGYTP SY230 (high 170 impor) N/A N/A 79% 88% 90% 103% ungrade
69KV ck 1 import scenario)
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Overloaded Worst Category  Loading (%) ISO Proposed
Facility Contingency Desc. 2011 2012 Mitigation
SWEETWTR -
TL230XY , .
SDGE- | 69kV- ) ) 0 0 0 0 Terminal equipment
7.3 MONTGYTP g:l(_;/?)EORGT 170.0 L1 N/A N/A 105% 113% 114% 101% ungrade
69KV ckt1
SWEETWTR -
TL230XY , .
SDGE- | 69kV- 0 0 0 0 Terminal equipment
T.04 SWTWTRTP g:l(_;/?)EORGT - 215.0 L1 N/A N/A 88% 98% 102% 88% ungrade
69KV ckt1
SWEETWTR - | TL230XY
SDGE- | 69kV- SILVERGT - ) 0 0 0 0 Terminal equipment
T.05 SWTWTRTP SY230 (high 215.0 L1 N/A N/A 74% 98% 96% 116% ungrade
69KV ckt1 import scenario)
TL23042
SYCAMORE . . . .
SDGE- ) OTAYMESA - L-1 (high 0 0 0 0 Mitigate by dispatching
.26 69kV-SCRIPPS SY230 (high 174 impor) N/A N/A 93% 98% 102% 106% Miramar peakers
69KV ckit import scenario)
spce. | TATAP TL13836 County Relibity
138kV-LAGNA TALEGA-PICO 136.5 L1 93% 94% 95% 96% 97% 101% y DTy
T-27 NL 138KV ckt! | ck 1 Upgrade Project
(SOCRUP)
Remove Barrett Tap
WARNERS - and create 2 new
SDGE- | gokv.RINCON | TFU625BAR-DS | 5 L1 91% | 90% | 92% | 100% | 102% | 104% | lines: Loveland-
T-28 -LV  ck1
69KV ckt1 Descanso and
Loveland-Barrett
sncE. | aoon RO N-2 Use SPS to drop RCL
POM-SX #1+#2 68.0 common 143% 149% 158% 160% 161% 166% load. Documented in
T-29 R.CARMEL .
structure TMC 1505 Section 8.1
69KV ckt1
Remove Barrett Tap
TL230XY and create 2 new
BLDCRKTP - i
SILVERGT - lines: Loveland-
SDGE- | 69V SY230 32.0 N-1-1 <100% | <100% | <100% | <100% | 105% | 166% | Descanso and
T-30 DESCANSO
69KV ckt 1 _TL0625 BAR - Loveland-Barrett (also
DS-LV  ck1 identified as Category
B overload)
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Overloaded

Worst

Cate

Category

Loading (%)

ISO Proposed

Facility

Contingency

gory

Desc.

2011 2012

Mitigation
Remove Barrett Tap

50001 and create 2 new
soce. | aoer e T | IMPRLVLY- jines: Loveland-
.31 DESCANSO MIGUEL ck 1 32.0 C N-1-1 <100% | <100% | <100% | 103% <100% | <100% | Descanso and
69KV ckt 1 _TL0625 BAR - Loveland-Barrett (also
DS-LV  ck1 identified as Category
B overload)
Remove Barrett Tap
TL230XY and create 2 new
spaE. | one TP T | SILVERGT - jines: Loveland-
1.3 SANTYSBL SY230 32.0 C N-1-1 <100% | <100% | <100% | <100% | 105% 166% Descanso and
69KV okt 1 _TL0625 BAR - Loveland-Barrett (also
DS-LV  ck1 identified as Category
B overload)
Remove Barrett Tap
50001 and create 2 new
sDGE. | on TE T | IMPRLVLY- ines: Loveland-
1.33 SANTYSBL MIGUEL ck 1 320 C N-1-1 <100% | <100% | <100% | 103% <100% | <100% | Descanso and
69KV ckt 1 _TL0625 BAR - Loveland-Barrett (also
DS-LV  ck1 identified as Category
B overload)
Distribution equipment
BOULEVRD - N-2, and substation
?_%EE' 69KV-CRESTWD 3@'“53&13” 70 C  |common |53% |65% |80% |81% | 9% | 167% | modifications (also
69KV ckt1 structure identified as Category
A and B overload)
TL230XY
soce. |6on- o 320 C N1 | <100% | <100% | <100% | <100% | <100% | 122% | US€operating
T-35 GLNCLFTP TL0625 BAR - ' ° ° ° ° ° ° | procedure to drop load
69KV ckt 1 DS-LV k1
TL13816
CAPSTRNO CAPSTRNO - Southern Orange
SDGE- | 138kV- PICO ck1 0 0 0 0 0 o, | County Reliability
T.36 TRABUCO TL13835 157.0 C N-1-1 101% <100% | <100% | <100% | <100% | <100% Upgrade Project
138KV ckt 1 SANMATEO- (SOCRUP)
LAGNA NL ck 1
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Overloaded Worst Cate  Category  Loading (%) ISO Proposed
Facility Contingency gory | Desc. 2011 2012 Mitigation
CHCARITA . .
SDGE- | 138kV- EACANGEA- |00 | e | g | Mot [Not [ Not | Not [Nt [ gﬁfﬂts"etgfaﬁ';‘;'”a
T-37 MDWLRKTP BQ-PQ ' Run Run Run Run Run S
structure service is constructed
138KV ckt1
TL230XY
CHOLLAS SILVERGT -
SDGE- | 69kV- SY230 " 0 0 0 0 0 0 Use operating
T.38 | SWEETWTR | _TLOBO3NC- | 1008 | C [ NI <100% | <100% | 107% | 118% | 1M7% 1 103% | oocedure to drop load
69KV ckt 1 NSM-SW
ck 1
DEL MAR
SDGE- | 69kV- Del Mar 69kV E 0 0 0 0 0 0 Contingency drops two
T.39 ggkk/M'ﬁTP Bus 50.0 C Bus 125% 124% 129% 131% 132% 141% banks @ DM.
ckt
Remove Barrett Tap
TL230XY and create 2 new
DESCANSO ines:
SDGE- | 69KV- SILVERGT - . . . . . i lines: Loveland-
140 GLNCLETP SY230 320 C N-1-1 <100% | <100% | <100% | <100% | <100% | 145% Descanso and
69KV ckt 1 _TL0625 BAR - Loveland-Barrett (also
DS-LV  ck1 identified as Category
B overload)
TL23013
PENSQTOS - OT
SpGE- | DOUBLTTP - ck Use operating
.41 138kV-FRIARS | _TL50001 150.8 C N-1-1 17% <100% | <100% | <100% | <100% | <100% rocedure to drop load
138KV ckt 1 SPS+\V P P
Gens+23050
SPS6.2A
ENCINA - N-2
SDGE- | 138kV- EA-PAR + EA- ’ 0 0 0 0 0 0 SPS Documented in
T42 | SHADOWR Bapqidgky | 277 | Cjoommon | 2% ) 82k 0% 8T 7% ) 8% TG 1505 Section 6.9
138KV ckt1
ESCNDIDO
SDGE- | 69kV- ESCNDIDO 230 C, Stuck 0 0 0 0 0 0 Contingency drops ES
T43 | ESCNDIDO KV 2N CB 2610 1 C Vpreaker | 0% | 100% | 102% | 96% ) 98% | 1T% | g 708 BK 72
230KV ckt2
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Overloaded Worst Cate  Category  Loading (%) ISO Proposed
Facility Contingency gory | Desc. 2011 2012 Mitigation
Use SPS or operating
ESCNDIDO .
SDGE- ) Escondido 69kV 0 0 0 0 0 0 procedure to drop
T.44 ggx EkEt|1_|C|TA NE Bus 102.0 o Bus 100% | 94% 96% 93% 94% 103% | 1. iContingency
drops ES BK 32
TL13801
SDGE- (EQSIS\:/NDIDO CANNON- Use operatin
ENCINA ck1 | 1290 C N-1-1 <100% | <100% | <100% | <100% | <100% | 112% perating
T-45 SANMRCOS SA BK 70 procedure to drop load
69KV ckt 1 591230
ESCNDO50 - . .
SDGE- | 138kV- EACANGEA- | o0 c E&ﬁ;mon g, |Not [Net | Not |Not [Nt Sr?ti gi’:rit;’et”faﬁ’;‘;'”a
T-46 ESCNDIDO BQ-PQ ' ® | Run Run Run Run Run Sunnse p
69KV ckt2 structure service is constructed
GARFIELD .
SDGE- | gokv-gL casoN | Muray 6%KVN 14000 | ¢ | Bus 126% | 128% | 120% | 122% | 124% | 1279 | Contingency drops MY
T47 | eolv okt Bus BK32 & BK33
GLENCLIF - | [L230XY
SDGE- | G5kv- oo |70 C [N | <100% | <100% | <100% | <t00% | <t00% | 108% | -c¢operaling
T-48 GLNCLFTP TL0625 BAR - : ° ’ ’ ° ° ° | procedure to drop load
69KV ckt 1 BSLv
TL23007
TALEGA -
HORNO TP .
SDGE- | gorv-Jap MEsA | SONGS ck2 145 C | N1 <100% | <100% | <100% | 103% | 101% | 1045, | USe operating
T-49 69KV ckt 1 _TL23052 procedure to drop load
TALEGA -
S.ONOFRE ck 1
HORNO TP N-2 .
SDGE- : TA-SO1+2230 ’ 0 0 0 0 0 0 SPS documented in
150 gglx ikAtI: MESA KV 320 C gg?é{luir; 101% 96% 97% 103% 101% 104% TMC1505 Section 8.2
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Overloaded Worst Category  Loading (%) ISO Proposed
Facility Contingency Desc. 2011 2012 Mitigation
will be mitigated by 3rd
IMPRLVLY IV 500/230 KV bank,
SDGE- | 230kV- IMPRLVLY 230 Stuck . i } . . | scheduled to be
T51 | IMPRLVLY KV 11T CB 7320 Breaker | 2/ | 121% | 122% 1 113% 1 A16% 1 1238% ) ocialied through LGIP,
500KV ckt2 check if there is
existing solution
JAP MESA
SDGE- | 69kV- TA-S01+2230 | o4 Ec;ﬁimon 113% | 106% | 111% | 118% | 117% | 120% | SPS documentedin
T-52 TALEGATP kV : ° ° ° ° ° ° | TMC1505 Section 8.2
69KV okt structure
LASPULGS N-2, .
SDGE- | pokv-HORNO | [ASO1+2230 1 594 common | 102% | 96% | 97% | 103% | 102% | 104% | S-odocumentedin
T.53 KV TMC1505 Section 8.2
TP 69KV ckt1 structure
TL13801 further evaluation in
MELROSE CANNON- por a2
| cere | Tones | 1020 N1 | <100% | <100% | <100% | <100% | <100% | 101% | conceptual plan of
69KV ckt 1 MELROSE to :\c’)'g"i‘r’fe TL694A
SANLUSRY ck 1 P
50003
VIGUEL . | MPRLVLY-
SDGE- X CENTRALS " 0 0 0 0 0 0 Use operating
e | ovaneuer | GATRA | 130 N-1-1 <100% | <100% | <100% | <100% | <too% | 103% | SeoRRES
500KV ckt 2 30500
ck 1
TL23040
sDGE. | MIGUEL - | OTAYMESA-TI Use operatin
SOSE | 230kV-MIGUEL | MLBK 80 1344.0 N-1-1 106% | <100% | <100% | <100% | <100% | <100% | oo oferdtng
500KV ckt 2 230/500 P P
ck 1
50003
MIGUEL - | IMPRLVLY-
SDGE- | 230kV- CENTRALS " 0 0 0 0 0 0 Use operating
T57 | MIGUELMP CK 1 /_ML Bk | 13290 N-1-1 <100% | <100% | <100% | <100% | <100% | 108% | '\ edure to drop load
500KV ckt 1 81 230/500
ck 2
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Overloaded Worst Category  Loading (%) ISO Proposed
Facility Contingency Desc. 2011 2012 Mitigation
TL23050
MIGUEL - IMPRLVLY -
SDGE- | 230kV- ROA-230 ck 1 . 0 0 0 0 0 0 Use operating
T.58 | MIGUELMP _MI_/ BK 81 1329.0 N-1-1 118% | <100% | <100% | <100% | <100% | <100% | ooedure to drop load
500KV ckt 1 230/500
ck 2
MURRAY - .
SDGE- | 6oxv-GARFIELD | Murray 63KV | 403 Bus 1M11% | 112% | 96% | 98% | 99% | 1020 | useSPSoroperating
T-59 Bus procedure to drop load
69KV ckt1
TL230XY
NATNLCTY SILVERGT -
SDGE- | 69kV- SY230 " 0 0 0 0 0 0 Use operating
T60 | SWTWTRTP | TLOG58 1021 N-1-1 <100% | <100% | 126% | <100% | 142% | 121% | o odure to drop load
69KV ckt 1 SAMPSON-
DIVISION ck 1
OCNSDETP N2
SDGE- | 69kV- TA-SO1+2230 ’ 0 0 0 0 0 0 SPS documented in
161 | STUARTTP e 32.0 c?mTon 15% | 109% | 112% [ 117% | 116% | 118% | 01505 Soction 8.2
BIKV ckt1 siiucture
TL23028
SILVERGT - OT -
OLD TOWN - .
SDGE- 3 MISSION . 0 0 0 0 0 0 Use operating
Tea | 230KV-MISSION | oo 456.0 N-1-1 <100% | <100% | <100% | <100% | <100% | 101% | JoC B o load
230KV ckt 1 OTAYMESA.
SY230
50001
OTAYMESA IMPRLVLY-
SDGE- | 230kV- MIGUEL ck 1 n 0 0 0 0 0 0 Use operating
T63 | MLMS3TAP 6TL23041S 1255.0 N-1-1 100% | <100% | <100% | <100% | <100% | <100% | ooedure to drop load
230KV ckt 1 TAYMESA-
SYCAMORE
PALA N2
SDGE- | 69KV- ES-TA 230 kV & : . . . . . . See TMC1505 Section
161 | MNSRATTP LLPA 69 KV 68.0 c?mTon 106% | 104% | 102% | 102% | 102% | 99% [ ooa i
BIKV ckt1 siiucture
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Overloaded Worst Cate  Category  Loading (%) ISO Proposed
Facility Contingency gory | Desc. 2011 2012 Mitigation
POMERADO - Build a new Sycamore
SDGE- | 69kV- Sycamore 69kV S 0 0 0 0 0 0 — Bernardo 69kV line
T.65 | SYCAMORE | Bus 1790 1C | Bus 88% | 86% | 9% |\ 103% | 105% | M1% | oo identified as
69KV ckt2 Category B overload)
SDGE- ESK\QV'AY PENESH+#2 | oo ¢ | oommon 75% | 100% | 103% | 103% | 124% | 130% ?lgfr:a?g;ve%'/‘c\??:;e
T-66 POMERADO 230 kV ' struciure ° ° ° ° ° ° | (also identified as
69KV ckt1 Category B overload)
TL23041
OTAYMESA-
SAMPSON .
SDGE- | gokv-Division | SYCAVMORE 1720 [C | N <100% | <100% | <100% | 111% | 112% | <1oo% | YSeoperating
T-67 69KV ckt 1 _TL230XY procedure to drop load
SILVERGT -
SY230
SANLUSRY - | 1-13804
BATIQTOS- .
SDGE- | 138kV- 0 0 0 0 0 Use operating
PENSQTOS- 160.0 C N-1-1 <100% | <100% | <100% | 104% <1.00 <100%
T-68 SANLUSRY ENCINA  EA procedure to drop load
69KV ckt 1 BK 60 230/138
TL13804
SANLUSRY - | BATIQTOS-
SDGE- | 138kV- PENSQTOS- " 0 0 0 0 0 0 Use operating
T.60 | SANLUSRY ENCONA  cc- | 1800 | ¢ [N 133% | <100% | <100% | <100% | <100% | <100% | \ocedure to drop load
69kV ckt 1 SH-BQ
CK 1
SANLUSRY - N-2
SDGE- | 138kv- EAPARTEA | 4600 | C |common |100% |59% | 58% | 60% |56% | 66% | SPSdocumentedin
T-70 SANLUSRY BQ-PQ 138 kV )
structure TMC1505 Section 6.9
69KV ckt1
TL13801
SANLUSRY -
SDGE- | 69kV- CANNON- Use operating
ENCINA ck1 262.0 C N-1-1 <100% | <100% | <100% | <100% | <100% | 133%
T-71 SANLUSRY SABK 71 procedure to drop load
230KV ckt 1 69 1230
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Overloaded Worst Category  Loading (%) ISO Proposed
Facility Contingency Desc. 2011 2012 Mitigation
SANLUSRY - | 113801
SDGE- | 69KV- CANNON- Use operatin
ENCINA ck1 | 262.0 N-1-1 <100% | 110% | <100% | <100% | <100% | <100% perating
T-72 SANLUSRY procedure to drop load
230KV ckt 1 _SABKT1
69/230
SANTYSBL
SDGE- | 69kV- Loveland 69kV 0 0 0 0 0 0 Use SPS or operating
T.73 | CREELMAN | Bus 435 Bus 64% | T1% | 78% 8% 1 92% | M% | ocdure to drop load
69KV ckt1
50001
SpGE. | SANYSDRO - | IMPRLVLY- Use operatin
174 | 69KV-OTAY TP | MIGUEL ok 1 50.0 N-1-1 <100% | <100% | <100% | <100% | <100% | 100% | = %= togdro oad
69KV ckt 1 _TL0649 BD-OY- P P
SYO ck 1
50001
SILVERGT IMPRLVLY-
SDGE- | 230kV- MIGUEL ck 1 " 0 0 0 0 0 0 Use operating
T.75 | MLMS3TAP TL23041 1750 N-1-1 107% | <100% | <100% | <100% | <100% | <100% | o ciure to drop load
230KV ckt 1 OTAYMESA-
SYCAMORE
TL230XY
SILVERGT SILVERGT -
SDGE- | 69kV- SY230 " 0 0 0 0 0 Use operating
176 | NATNLCTY L0658 1.003844 N-1-1 <100% | <100% | <100% | <100% | 100% | <100 | CRER e
69KV ckt 1 SAMPSON-
DIVISION ck 1
TL230XY
spaE. | SLVERGT - | SILVERGT- Use operatin
177 | 69V-URBAN | Y230 100.0 N-1-1 <100% | <100% | <100% | 100% | 101% | <1.00 A togdro oad
69KV ckt 1 _TLOB99 B - P P
SILVERGT ck 2
SILVERGT . .
SDGE- | gorv-Urgan | Station BEKVN 1455 4 Bus 900% | 93% | 93% | 96% | 97% | 108% | USeSPSoroperating
T-78 69KV okt Bus procedure to drop load
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Overloaded Worst Cate  Category  Loading (%) ISO Proposed
Facility Contingency gory | Desc. 2011 2012 Mitigation
TL230XY
SILVERGT -
SOUTHBAY
SDGE- | 69%kv- Moo 1020 |C |NA4 [ <100% | <100% | 111% | 118% | 119% | 106% | OSCoperating
T-79 MONTGMRY = ' ° ° ° ° ° ° | procedure to drop load
SOUTHBAY -
69kV ckt 1 SWEETWTR ck
1
TL230XY
SOUTHBAY gl\l(‘gg%RGT i Terminal equipment
SDGE- | 69kv- TLOB44 170.0 C | N1 <A00% | <100% | 123% | 132% | 133% | 1189 | uporade (also
T-80 MONTGYTP SOUTHBAY - ' ° ? ’ ° ° ° | identified as Category
69KV ckt 1 SWEETWTR ck B overload)
1
TL230XY
SOUTHBAY SILVERGT - Upgrade fne (also
R | Hewauc. | M30 €[Nt | <100% |<l00% | 180% | 194% | 196% | 170% | identifed as Category
69KV ckt 1 SW-SY ok B overioad)
1
STUARTTP
SDGE- | 69kV- TA-S01+2230 | 494 c ?&i’mon 108% | 103% | 105% | 111% | 109% | 112% | SPS documented in
T-82 LASPULGS kV ' 0 0 0 0 0 ® | TMC1505 Section 8.2
structure
69KV ckt1
TL230XY
SWEETWTR - gl\l('gg%RGT i Terminal equipment
SDGE- | 69kv- TLOG44 1700 | C | N-t-1 <A00% | <100% | 165% | 178% | 179% | 156% | updrade (also
T-83 MONTGYTP SOUTHBAY - ' ° ° ° ° ° ° | identified as Category
69KV ckt 1 SWEETWTR ck B overload)
1
TL23041
SWEETWTR - | OTAYMESA- Terminal equipment
SDGE- | 69kV- SYCAMORE " 0 0 0 0 0 0 upgrade (also
T84 | SWTWTRTP | TL230XY 21501 C | N <100% | <100% | 125% | 141% | 141% | 1% | dentified as Category
69KV ckt 1 SILVERGT - B overload)
SY230
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Overloaded Worst Cate  Category  Loading (%) ISO Proposed
Facility Contingency gory | Desc. 2011 2012 Mitigation
sY230 - TL230XY
SDGE- | 230KV- SILVERGT - Use operatin
SY230 285.0 C N-1-1 <100% | <100% | 108% 115% 117% 107% P 9
T-85 SOUTHBAY procedure to drop load
69KV ckt 1 _SYBK72
230/69
sy230 - TL230XY
SDGE- | 230kV- SILVERGT - Use operatin
SY230 285.0 C N-1-1 <100% | <100% | 108% 115% 117% 107% P 9
T-86 SOUTHBAY procedure to drop load
69KV ckt 2 SYBKT0
230/69
SY230 -
SDGE- | 230kV- SY230 230 kV 1T Stuck Not Not 0 0 0 0 Use SPS or operating
T-87 SOUTHBAY CB 2850 C Breaker Run Run 108% 15% 7% 107% procedure to drop load
69KV ckt2
50001
SYCAMORE IMPRLVLY-
SDGE- | 138kV- MIGUEL ck 1 n 0 0 0 0 0 0 use operating
T-88 | CARLTHTP _TL23042 2410 1 C | N 108% | <100% | <100% | <100% | <100% | <100% | ;\ocedure to drop load
138KV ckt 1 OTAYMESA -
SILVERGT
50001
SYCAMORE IMPRLVLY-
SDGE- | 230kV- MIGUEL ck 1 " 0 0 0 0 0 0 Use operating
T89 | MLSXTAP _TL23042 9120 1 C N 126% | <100% | <100% | <100% | <100% | <100% | ;ocedure to drop load
230KV ckt 1 OTAYMESA -
SILVERGT
50001
IMPRLVLY-
SYCAMORE ,
SDGE- | gokv.gLLioTr | MIGUEL ck 1264 | C | N1 107% | <100% | <100% | <100% | 101% | 101% | US€operating
T-90 69KV ckt 1 _TL23042 procedure to drop load
OTAYMESA -
SY230
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Overloaded Worst Cate  Category  Loading (%) ISO Proposed
Facility Contingency gory | Desc. 2011 2012 Mitigation
SPS documented in
TMC1505 Section 8.4
SDGE- | JATAP N-2, . . . . . . Southern Orange
138kV-LAGNA PI-CP & TA-TB 136.5 C common 113% 114% 115% 116% 117% 121% L
T91 LN 138KV okt structure County Reliabilty
Upgrade Project
(SOCRUP)
SPS documented in
TMC1505 Section 8.4
TALEGA N-2
SDGE- X TA-TB + LNL-TA ’ o 0 0 o o 0 Southern Orange
-9 ]ggtx (I:Dklﬁo TAP-SMO 138 kV 204.0 C :?rrl?g{]uig 111% 113% 114% 115% 116% 122% County Reliability
Upgrade Project
(SOCRUP)
50003
TALEGA HASSYAMP-
SDGE- | 230kV- N.GILA ck 1 . 0 0 0 0 0 0 Use operating
T.93 | S.ONOFRE TL23052 %70 1 C | N <100% | <100% | <100% | <100% | <100% | 100% | occdure to drop load
230KV ckt 1 TALEGA -
S.ONOFRE ck 1
TL23052
TALEGA TALEGA -
SDGE- | 230kV- o s0 o | 106% | <100% | <100% | <100% | <100% | <100% | USeoperating
T-94 S.ONOFRE SPSHY ' ° ° ° ° ° ® | procedure to drop load
230KV ckt 1 Gens+23050
SPS6.2A
TALEGA .
SDGE- - TALEGA 138 kV Stuck o 0 0 o o 0 Contingency opens
T.95 ?ggw ;I'QI{EGA 5\W OB 195.0 C Breaker 119% 121% 123% 124% 126% 133% TA138/69KV BK50.
TALEGA N2
SDGE- | 69kV- TA-SO 1+2230 ’ Documented in
T.9 | TALEGATP kv 240 C | Common | 100% | 9% 9% | 109% 1 105% | 108% ) 1hG1505 Section 8.2
69KV ckt1
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Overloaded Worst Category  Loading (%) ISO Proposed

Facility Contingency Desc. 2011 2012 2013 2014 2015 2020 Mitigation
upgrade line (also
WARNERS - N-2, identified as a
.?%?E 69kV-RINCON gEES-g'I?C ¥ 32.0 C common | 98% 102% 101% 104% 106% 126% Category B violation in
69KV cki1 structure 2014), use SPS as

interim solution
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Table A-14.2: Summary of low voltages for summer peak conditions — SDG&E Area
Category Min. Post Contingency Voltage (PU) ISO Proposed

Substation Worst Contingency Calegory | peseripon | 2011 2012 2013 2014 Mitigation
TL0625 BAR - DS - LV

SDGE-V-01 | BARRETT 69kV B L-1/G-1 0.9287 | 0.9318 | 0.8628 | 0.9622 | 0.9469 | 0.7182
ck 1 & Otay Mesa out

SDGE-V-02 | BOLDRCRK 69ky | L0825 BAR-DS-LV | 5 L-1/G-1 | 0.9902 | 1.0027 | 09725 | 0.9969 | 0.9897 | 0.8868
ck 1 & Otay Mesa out

TL0625 BAR - DS - LV

SDGE-V-03 | BOULEVRD 6okV | (oM Re oo o B L4/G-1 | 09354 | 0.9368 | 0.6749 | 0.9579 | 0.9424 | 0.7108 | Remove Barrett Tap
TL0625 BAR - DS - LV and create 2 new
SDGE-V-04 | CAMERON 69KV B L1/G-1 | 09298 | 0.933 | 0.8695 | 0.9543 | 0.9395 | 0.7174 | lines: Loveland-
ck 1 & Otay Mesa out Descanso and
SDGE-V-05 | DESCANSO TLOG25BAR-DS-LV | 5 L1/G-1 | 09738 | 0.983 | 0.9378 | 0.9817 | 0.9723 | 0.8259 | Loveland-Barrett
69kV ck 1 & Otay Mesa out
SDGE-V-06 | GLENCLIF 6okv | 'F0625BAR-DS-LV-— g L1/G-1 | 09463 | 0.9516 | 0.8964 | 0.962 | 0.949 | 0.7547

ck 1 & Otay Mesa out

SDGE-V-07 | CRESTWD 6oky | 'L0B25BAR-DS-LV | 4 L1/G-1 | 0.9403 | 0.9429 | 0.8829 | 0.9652 | 0.9512 | 0.7313
ck 1 & Otay Mesa out
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Table A-14.3: Summary voltage deviations for summer peak conditions — SDG&E Area

, . Category Post Contingency Voltage Deviation (%) ISO Proposed
Substation Worst Contingency Calegory  pescripfion 2011 | 2012 | 2013 2014 2015 2020  Mitigation
SDGE-DV-01 | BARRETT 69kV | TL0O625BAR-DS-LV  ck1 L-1 -8% 9% 14% | -4% 5% -28%
Long-term
SDGE-DV-02 | BOLDRCRK 69kV | TL0625BAR-DS-LV  ck1 L-1 -3% -3% 5% 1% 1% -12% | Mitigation: Remove
Barrett Tap and
SDGE-DV-03 | BORREGO 69kV | TL0625BAR-DS-LV  ck1 L1 1% 2% 1% 2% 2% 6% create 2 new lines:
Loveland-Descanso
SDGE-DV-04 | BOULEVRD 69KV | TL0625BAR-DS-LV  ck 1 L-1 6% | 1% | -11% | 2% | -3% | -25% gﬂd Ltfivela“d-
arrett.
SDGE-DV-05 | CAMERON 69kV | TL0625BAR-DS-LV  ck1 L1 7% -8% 12% | -4% -5% -27% o
Interim Mitigation:
Advance the
- _ - - - A0 _R0, _70 20, _10 - 0,
SDGE-DV-06 | DESCANSO 69kV | TL0625BAR-DS-LV  ck1 L1 4% 5% 7% 2% 3% 18% installation of Barrett
and Crestwood 69kV
SDGE-DV-07 | GLENCLIF 69kV | TL0625BAR-DS-LV  ck1 L1 6% 1% -10% | -3% 4% -23% capacitors which
- were part of a
SDGE-DV-08 | NARROWS 69k | 10000 HARNERS L-1 % |-6% 0% | 0% 0% [0% | previously approved
project — ‘New
SDGE-DV-09 | SANTYSBL 69kV | TL0625BAR-DS-LV  ck1 L-1 2% 2% 2% 0% 0% -8% and/or Upgrade
69kV Capacitors’
SDGE-DV-10 | WARNERS 69kV | TL0625BAR-DS-LV  ck1 L-1 1% 2% 0% 1% 1% 6% (Approved in 2010
transmission plan)
SDGE-DV-11 | CRESTWD 69kV | TL0625BAR-DS-LV  ck1 L-1 6% 7% 1% | -2% -3% -25%
SDGE-DV-12 | POWAY 69KV TL06913 POWAY-POMERADO L1 2% 3% 49 5% 5% 5% Further evaluation in

ck 1

2012 TP
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Table A- 14.4: Summary of thermal overloads for summer off-peak conditions — SDG&E Area

. H 0,
Overloaded Facility ~ Worst Contingency ?l\i\t}nAg)] Category g:ts?:?i(;rt)i/on ég’ﬁlng %’12 ‘ 2013 I’\?ifi)gztr%pr)]osed
Distribution
equipment and
substation
SDGE-T- BOULEVRD 0 0 0 0 0 o, | modifications
98 69kV-CRESTWD Base system (n-0) 7.0 A 35% | 35% |51% |51% |60% | 105% (also identified as
69KV ckt1
Category Aand B
overload in on-
peak)
Distribution
equipment and
BOULEVRD substation
oo | eokv-cresTWD | [ GOOBAR-DSLY 70 g L1 37% |37% | 54% |52% | 61% | 1079 | Modifications
69KV ckt1 ck 1 (also identified as
Category Aand B
overload in on-
peak)
3rd bank is
scheduled to be
SDGE-T- IMPRLVLY inst.alled by LGIP
100 230kV-IMPRLVLY | IV BK 80 230/500 732.0 B L-1 99% | 116% | 54% | 23% | 24% | 111% | project, .Use
500KV ckt2 congestion
management as
interim solution
Use SPS or
SDGE-T- | BERNARDO - . . . . . ., | operating
101 69kV-R.CARMEL Poway 69kV Bus 68.0 C Bus 104% | 106% | 107% | 107% | 108% | 113% procedure to drop
69KV ckt 1
load
Upgrade line (also
SDGE-T- BOULEVRD identified as
102 69kV-CRESTWD Loveland 69kV Bus 7.0 C Bus 36% |37% |53% |51% |62% | 108% Category.A and B
69KV ckt 1 overload in on-
peak)
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Category Loading (%) ISO Proposed

Rating

Overloaded Facility ~ Worst Contingency (MVA) Category Descripion 2011 2012 | 2013 | 2014 2015 2020 | Mitigafion
Use SPS or
IMPRLVLY .
SDGE-T- | oagvamprLvLy | IMPRLVLY 230KVITT 17300 | ¢ Stuck 136% | 143% | 58% | 52% | 51% | 124% | OPerating
103 500KV ckt 2 CB Breaker procedure to drop
load
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Table A - 14.5: Summary of thermal overloads for Southern Orange County System — SDG&E Area

2020 ISO Proposed
Loading (%) Mitigation

Overloaded Facility Contingency Category Desc.

"13836" 20841TATAP  138- }
13836 97306LAGNANL 1381 | TL13BI TALEGA-PICO okt | 1365 | B N-1 101.1% | SOCRUP - Alt3

22841TATAP  138-
22396LAGNANL 1381

" " 22841TATAP  138- .
B_TA13836 29396LAGNA NL 1381 TALEGA 138KV 13836 136.5 C Bus Failure 101.1% | SOCRUP - Alt3

" " 22112CAPSTRNO 138 - . .
CB_TATT 29656PICO 1381 TA-TB 1+ TA-RMV 1 138 kV 204.0 C Breaker Failure 121.4% | SOCRUP - Alt3

22112CAPSTRNO 138 -
22860TRABUCO 1381

" " 22840TALEGA  138- ,
CB_TATT 22656PICO 1381 TA-TB 1+ TA-RMV 1 138 kV 204.0 C Breaker Failure 146.1% | SOCRUP - Alt3

" " 22841TATAP  138- . .
CB_PI113836 29396LAGNA NL 1381 TL13836 TALEGA-PICO ck 1 136.5 C Breaker Failure 101.1% | SOCRUP - Alt3

22841TATAP  138-
22396LAGNANL 1381

" . 22841TATAP  138- .
CB_TATT 22396LAGNANL 1381 TA-TB 1+ TA-RMV 1 138 kV 136.5 C Breaker Failure 113.8% | SOCRUP - Alt3

" " 22841TATAP  138- . .
CB_TAS8T 29396LAGNA NL 1381 TA-PI'1 138 + TA-SMO 1 138 136.5 C Breaker Failure 101.0% | SOCRUP - Alt3

22844TALEGA 230 -
22840TALEGA 1381

" . 22844TALEGA 230 - ,
CB_TASW 22840TALEGA 1381 TABK62 + TABK63+TAKS0 | 195.0 C Breaker Failure 132.6% | SOCRUP - Alt3

" " 22844TALEGA 230 - . .
CB_TA4W 29840TALEGA 1383 TABK 62 + TABK 63 192.0 c Breaker Failure 129.3% | SOCRUP - Alt3

"B_PI138E" PICO 138KV E 136.5 C Bus Failure 101.1% | SOCRUP - Alt3

"CB_TATT" TA-TB 1+ TA-RMV 1 138 kV 157.0 C Breaker Failure 156.3% | SOCRUP - Alt3

"CB_TASW" TA-PI1+TABK 63 + TABK 50 136.5 C Breaker Failure 101.1% | SOCRUP - Alt3

"CB_TA4W" TABK 62 + TABK 63 195.0 C Breaker Failure 131.8% | SOCRUP - Alt3

22844TALEGA 230 -

"CB_TASW" 29840TALEGA 1383 TABK62 + TABK63+TAKS0 | 192.0 C Breaker Failure 130.1% | SOCRUP - Alt3
" " 22112CAPSTRNO 138 - | TL13831 TALEGA-MARGARTA

13831W_TA 22656PICO 1381 ok 1 TAP 204.0 C N-1-1 100.5% | SOCRUP - Alt3
" " 22112CAPSTRNO 138 - | TL13831 TALEGA-MARGARTA 0

13831E_TA 29656PICO 1381 ok 1 TAP 204.0 c N-1-1 107.4% | SOCRUP - Alt3
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Rating 2020 ISO Proposed

Overloaded Facility Contingency (MVA) Category  Category Desc. Loading (%) Mitigation
. . 22112CAPSTRNO  138- | TL13816 CAPSTRNO - PICO ck ]
13816_TA TR 1 |1 Tap 1570 | C N-1-1 1012% | SOCRUP - Alt3
. .. 22112CAPSTRNO 138~ | TL13836 TALEGA-PICO ok 1
13836_TA o RSTRABUCD. 191 | TAR 1570 | C N-1-1 1341% | SOCRUP - Alt3
, , 20840TALEGA  138- | TL13831 TALEGA-MARGARTA
13831W_TA oo o) TR 2040 | C N-1-1 1251% | SOCRUP - Alt3
. . 20840TALEGA 138~ | TL13831 TALEGA-MARGARTA ]
13831E_TA o e 2040 | C N-1-1 132.0% | SOCRUP - Alt3
) } 20840TALEGA 138- | TL13834 CAPSTRNO-TRABUCO
13834_TA rarlpe el e 2040 | C N-1-1 1012% | SOCRUP - Alt3
, ; 22841TATAP 138- TALEGA 230KV CAP
CAP_TA_13836 22306LAGNANL 1381 | TL13836 TALEGA-PICO ck1 | 000 | C N-1-1 1016% | SOCRUP - A3
. } 22841 TATAP 138- CAPISTRANO 138KV CAP ]
CAP_CP_13836 22396LAGNANL 1381 | TL13836 TALEGAPICO ck1 | 00 | © N-1-1 1032% | SOCRUP - Al
] . | 22841TATAP  138- SAN ONOFRE - VIEJO 230
23050 VIE_13836" | S0l NANL 11 | 133 TALEOAPICD. o | 1385 | € N-1-1 1011% | SOCRUP - Alt3
. | 22841TATAP  138- SAN ONOFRE - SERRANO 230 ]
23050_SER_13836" | oot hhn Nt it | TL13836 TALEGAPICO s | 1385 [ ¢C N-1-1 1011% | SOCRUP - Alt3
. [ 22841TATAP  138- SAN ONOFRE - SANTIAGO 230 ]
23050_SANT_13836" | 20 cti NANL 131 | TL13836 TALEGAPICO ot | 1385 | C N-1-1 1011% | SOCRUP - Alt3
] . [ 22841TATAP  138- SAN ONOFRE - SANTIAGO 230
23050_SAN2_13836" | S0l e Nt | L3830 TALEGA IO aq | 1385 | € N-1-1 1011% | SOCRUP - Alt3
TL23052 TALEGA - S.ONOFRE
"23007_13836" 22841TATAP 138~ k1 TL13836 TALEGA- 1365 | C N-1-1 101.0% | SOCRUP - Alt3
22396LAGNANL 1381
PICO ok 1
TL23052 TALEGA - S.ONOFRE
"23052_13836" 22841TATAP 138 - k1  TL13836 TALEGA- 1365 | C N-1-1 101.0% | SOCRUP - Alt3
22396LAGNANL 1381
PICO ok 1
TL23030 ESCNDIDO-TALEGA
"23030_13836" 22841TATAP 138 - k1 TLI3836TALEGA- | 1365 |C N-1-1 101.2% | SOCRUP - Alt3
22396LAGNANL 1381 | 5¢1 - =T
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Rating 2020 ISO Proposed

Overloaded Facility Contingency (MVA) Category  Category Desc. Loading (%) Mitigation
TL23002 SANLUSRY-S.ONOFRE
"23002_13836" 208TATAP 138- | k2 TL13836 TALEGA- | 1365 | C N-1-1 101.1% | SOCRUP - Alt3
22396LAGNANL 1381
PICO ok 1
TL23006 SANLUSRY - SONGS
"23006_13836" 2284 TATAP 138~ |ok1  TL13836 TALEGA- | 1365 | C N-1-1 101.2% | SOCRUP - Alt3
22396LAGNANL 1381
PICO ok 1
TL23010 SANLUSRY - SONGS
"23010_13836" 2284TATAP 138~ 1ok3  TL13836 TALEGA- | 1365 |C N-1-1 101.1% | SOCRUP - Alt3
22396LAGNANL 1381
PICO ok 1
TL13812 TALEGA - SANMATEQ
"13812_13836" 22841TATAP 138~ ck1 _TL13836 TALEGA- 165 | C N-1-1 101.0% | SOCRUP - Alt3
22396LAGNANL 1381
PICO ok 1
TL13816 CAPSTRNO - PICO ok
"13816_13831W" L aTANL |1 TL13831 TALEGA- 1365 | C N-1-1 124.6% | SOCRUP - Alt3
MARGARTA ck 1
TL13816 CAPSTRNO - PICO _ck
"13816_13831E" ggggélﬁé@KNL13183é1 1 TL13831 TALEGA- 165 | C N-1-1 132.7% | SOCRUP - Alt3
MARGARTA ck 1
TL13816 CAPSTRNO - PICO ok
"13816_13834" iiggélﬁgﬁ/fm”%a 1 _TL13834 CAPSTRNO- 1365 | C N-1-1 116.5% | SOCRUP - Alt3
TRABUCO ck 1
TL13830 MARGARTA-TRABUCO
"13830_13836" 22841TATAP 138~ ck1 _TL13836 TALEGA- 165 | C N-1-1 112.2% | SOCRUP - Alt3
22396LAGNANL 1381
PICO ok 1
TL13831 TALEGA-MARGARTA
"13831W_13836" 22841TATAP 138 - k1 TL13836TALEGA- | 1365 | C N-1-1 144.1% | SOCRUP - Alt3
22396LAGNANL 1381
PICO ¢k 1
TL13831 TALEGA-MARGARTA
"13831E_13836" 22841TATAP 138~ k1  TL13836TALEGA- | 1365 |C N-1-1 152.3% | SOCRUP - Alt3
22396LAGNANL 1381
PICO ok 1
TL13834 CAPSTRNO-TRABUCO
"13834_13836" 22841TATAP 138 - k1 _TL13836 TALEGA- 1365 | C N-1-1 155.4% | SOCRUP - Alt3
22396LAGNANL 1381 | 5¢1 - =T
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Rating 2020 ISO Proposed

Overloaded Facility Contingency (MVA) Category  Category Desc. Loading (%) Mitigation

b1 228MTATAP  138- :
13836 A NANL i | TLIBTALEGAPICO k1 | 1365 | C N-1-1 101.1% | SOCRUP - Alt3
. . 228MTATAP 138~ TL13836 TALEGA-PICO _ck 1
13836_690 PagbLAGNANL 1381 | TLoGoo SAOSSTULP 1365 | C N-1-1 101.2% | SOCRUP - Alt3

TL13836 TALEGA-PICO  ck 1
"13836_692" 22841TATAP 138 - L0692 HORNO-HORNOTP- | 1365 | C N-1-1 101.1% | SOCRUP - Alt3

22396LAGNANL 1381

JPM-LSPL ck 1

TL13836 TALEGA-PICO ok 1
"13836_695" 22841TATAP 138~ _TL0695 CRSTNTS-TALEGATP- | 1365 | C N-1-1 101.1% | SOCRUP - Alt3

22396LAGNANL 1381

JPMATL ok 1
\ ) 22841TATAP 138 - TL13836 TALEGA-PICO ok 1
13836_TA50 aLAGUANL st | Tanrsn eoras 1365 | C N-1-1 101.1% | SOCRUP - Alt3
\ } 22841TATAP 138 - TL13836 TALEGA-PICO ok 1 ]
13836_TAG0 SO AGNANL 1981 | TABK G0 230158 1365 | C N-1-1 101.1% | SOCRUP - Alt3
. ] 228MTATAP 138~ TL13836 TALEGA-PICO _ ck 1
13836_TA62 SoOSLAGUANL 551 | TABKED 23018 1365 | C N-1-1 101.1% | SOCRUP - Alt3
\ ) 22841TATAP 138 - TL13836 TALEGA-PICO ok 1
13836_TAB1 S OSLAGUANL ot | TA Bk 2301 1365 | C N-1-1 101.1% | SOCRUP - Alt3
\ . 22841TATAP 138 - TL13836 TALEGA-PICO ok 1 ]
13836_TAG3 SO AGNANL 1581 | TABKES 230198 1365 | C N-1-1 101.1% | SOCRUP - Alt3
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