2012/2013 ISO Reliability Assessment - Final Study Results

Study Area: PG&E Central Valley Sierra - Summer Peak

“} California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%
ID Overloaded Facility Worst Contingency Category Categor y ing (%) Potential Mitigation Solutions
Description 2014 2017 2022
Siera-T-01 |Drum - Higgins 115 kV Line Normal A N-0 82% 95% 101%  |Drum-Placer area reinforcement
Siera-T-02 |Placer 115/60 kV Transformer No. 1 [Normal A N-0 90% 95% 104%  |Drum-Placer area reinforcement
Overload due to automatic pick-up of
. Drum - Grass Valley - Weimar 60 kV  |Colgate-Grass Valley 60 kV Line 0 0 0 radially served load. Potential
Siera-T-03 |, e _ROLLINSF 9.1 Unit ID 1 B L-A/G- 10% 18% 131% | mitigation is to disable automatic pick-
up scheme.
Siera-T-04 f"'d Hil 2301115 kV Transformer No. 1 . i 230/115 kV Transformer No. 2 B N-1 87% 91% 101%  |Drum-Placer area reinforcement
Siera-T-05 SOld Hill 230/115 kV Transformer No. Gold Hill 230/115 kV Transformer No. 1 B N-1 87% 91% 101%  |Drum-Placer area reinforcement
Siera-T-06 [Palermo - Pease 115 KV Line Eiiaeng“ﬂig:ﬁge ] H%”Be(; %?“':YD 1 B L-1/G-1 99% 106% 70%  |Interim operation solution,
Siera-T-07 [Pease 115/60 KV Transformer No. 2 Eia:zR'\ﬂigxge ] ":%”g(; E?“‘:YD 1 B L-1/G-1 50% 96% 107%  |Add second 115/60 KV bank.
Siera-T-08 |Placer 115/60 kV Transformer No. 1 |HALSEYF  6.60 UnitID 1 B N-1 88% 93% 101%  |Drum-Placer area reinforcement
Siera-T-09 |Bogue - Rio Oso 115 kV Line SSSS 1FAULT AT 30330RI00SO 23000 C1 Bus 102% N/A N/A Interim operation solution.
Siera-T-10 |Drum - Higgins 115 kV Line SSSSZFAULT AT 30337 GOLDHILL - 230.00 C1 Bus 84% 98% 110%  |Drum-Placer area reinforcement
Siera-T-11 Sold Hill 230/115 kV Transformer No. gg(iiE:;JléT AT 32018 GOLDHILL  115.00 1 Bus 879% 9M9% 101%  |Drum-Placer area reinforcement
Siera-T-12 |Pease - Rio Oso 115 kV Line SLJSS 1FAULT AT 30330RIO0SO 23000 C1 Bus 110% N/A N/A  |Interim operation solution.
Siera-T-13 |Rio Oso - Atlantic 230 kV Line No. 1 SHSSZFAULT AT 30337 GOLDHILL - 230.00 C1 Bus 101% 60% 65% |Interim operation solution.
Siera-T-14 |Bogue - Rio Oso 115 kV Line RIO 0OSO 230 kV Bus 1 and 2 - CB 202 Failure C2 Stuck Bkr 131% N/A N/A Interim operation solution.
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2012/2013 ISO Reliability Assessment - Final Study Results

Study Area: PG&E Central Valley Sierra - Summer Peak

“} California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%
ID Overloaded Facility Worst Contingency Category Categor y ing (%) Potential Mitigation Solutions
Description 2014 2017 2022
Siera-T-15 |East Nicolaus - Rio Oso 115 kV Line  |RIO OSO 230 kV Bus 1 and 2 - CB 202 Failure C2 Stuck Bkr 132% N/A N/A  [Interim operation solution.
Siera-T-16 |Palermo - Bogue 115 kV Line RIO 0SO 230 kV Bus 1 and 2 - CB 202 Failure C2 Stuck Bkr 111% N/A N/A Interim operation solution.
Siera-T-17 |Palermo - Pease 115 kV Line RIO OSO 230 kV Bus 1 and 2 - CB 202 Failure C2 Stuck Bkr 118% N/A N/A Interim operation solution.
Siera-T-18 |Pease - Rio Oso 115 kV Line RIO 0SO 230 kV Bus 1 and 2 - CB 202 Failure C2 Stuck Bkr 142% N/A N/A Interim operation solution.
Siera-T-19 |Rio Oso - Brighton 230 kV Line RIO OSO 115 kV Bus 1 and 2 - CB 102 Failure C2 Stuck Bkr 109% N/A N/A  |Interim operation solution.
Siera-T-20 |Bogue - Rio Oso 115 kV Line TSE'IZ::';"_‘E?;”dsi'ggssvzfﬁ] (';V Line C3 N-1-1 108% 102% 56% |Interim operation solution.
Siera-T-21 |Drum - Higgins 115 kV Line glsée}r_“_lﬁalg Il(-l\I/”Lu: ,I\(l\é I_2|ne No.1 _Placer- C3 N-1-1 157% Diverge Diverge |Drum-Placer area reinforcement
Siera-T-22 |Drum - Rio Oso 115 kV No. 1 Line g{;l"; . SR'EVOE‘;; 15kVNo.2Line  _Higgins 4 ¢ N-1-1 149% 173% 172%  |Drum-Placer area reinforcement
Siera-T-23 |Drum - Rio Oso 115 kV No. 2 Line ggﬁ . SR';’VOS‘;; 15KV No.TLine  _Higgins 4 ¢ N-1-1 131% 154% 156% |Drum-Placer area reinforcement
Siera-T-24 |East Nicolaus - Rio 0so 115 kV Line Tgtc’)'l‘;;\fg‘_‘E?;”dsi'ggfsffﬁ] :V Line c3 N-1-1 104% 84% 37% |Interim operation solution.
Siera-T-25 ?dd Hill 2307115 kV Transformer No. ZDPZE;: 1-5HII<G\J/nganr:s1f5orl:1/el;llr\]li 9 ~Gold Hil C3 N-1-1 115% 123% 136%  |Drum-Placer area reinforcement
Siera-T-26 SO'd Hil 2301115 kV Transformer No. 23“37; . 5H|'(5\’/9¥‘rsar1]s1firkr;/;'ai 1 ~Gold Hil c3 N-1-1 115% 123% 137% |Drum-Placer area reinforcement
Siera-T-27 |Lincoln - Pleasant Grove 115 kV Line 2'3 d?f”fl’ ég\gli{}t'fi ﬁso KVLine No. 1 _Atlantic-| o N-1-1 128% 22% 23%  |Interim operation solution,
. Missouri Flat - Gold Hill 115 kV No. 1 |Gold Hill - Clarksville 115 kV Line _Missouri 0 0 0
Siera-T-28 Line Flat - Gold Hill 115 KV No. 2 L C3 N-1-1 89% 94% 105%  |Rerate.
Siera-T-29  |Palermo - Pease 115 kV Line Colgate - Rio 0s0 230 kVLine - _Pease - c3 N-1-1 97% 105% 71%  |Interim operation solution.

Marysville - Harter 60 kV Line
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2012/2013 ISO Reliability Assessment - Final Study Results

Study Area: PG&E Central Valley Sierra - Summer Peak

“} California ISO

Thermal overloads Shoping a Renewed Future
Loading (%
ID Overloaded Facility Worst Contingency Category Categor y ing (%) Potential Mitigation Solutions
Description | 2014 2017 2022

Siera-T-30 |Pease - Rio Oso 115 kV Line ng'l‘;;\fg‘fﬁ?;”dsﬁ'gﬁsfvzfﬁ :V Hne c3 N-1-1 119% | 112% | 65% [Interim operation solution,
Siera-T-31 |Placer - Gold Hill 115 KV Line No. 1 E:Z;?r:s ﬁos'dk\"/"ﬂi;f KV'Line No. 2 _Drum - C3 N-1-1 121% 128% 149%  |Drum-Placer area reinforcement
Siera-T-32 |Placer - Gold Hill 115 kV Line No. 2 E'IZ‘;?[:S ﬁ‘;:dk\b"ﬂi:‘l‘r’ KV'Line No. 1 _Drum - C3 N-1-1 125% 132% 157%  |Drum-Placer area reinforcement
Siera-T-33 [Rio Oso - Lincoln 115 kV Line g'ool d?-;ﬁ é:()tli{]/tllt_:i 520 KVLine No. 1 _Atlantic-| o N-1-1 113% 28% 29%  |Interim operation solution
Siera-T-34 [Rio Oso 230/115 kV Bank No. 1 ;‘(’)ﬁfg L\?”Bgahg‘lz”Nisg KVLine _Rio Oso c3 N-1-1 105% 50% 51%  |Interim operation solution,
Siera-T-35 |Rio Oso 230/115 KV Bank No. 2 ?é%ﬁ?g 'k\?”Bgahrf‘k’”N?? KVLine  _Rio Oso C3 N-1-1 100% 50% 51% |Interim operation solution.
Siera-T-36 [Bogue - Rio Oso 115 kV Line gi‘:)'gggggoif/"jsg KV'Line & Table Mountainy g DCTL 108% 102% 56% |Interim operation solution,
Siera-T-37 |Drum - Higgins 115 kV Line g;fje;ﬁ ?\:g ng .k1/1L1ir?ekv Line & Placer- C5 DCTL 157% Diverge Diverge |Drum-Placer area reinforcement
Siera-T-38 |East Nicolaus - Rio Oso 115 kV Line ggggli_?gooif/ﬁg kV'Line & Table Mountain4 C5 DCTL 104% 84% 37%  |Interim operation solution.
Siera-T-39 |Pease - Rio 0s0 115 kV Line gi‘zgg;i'ggooi\s/‘ﬁ:f kV'Line & Table Mountain g DCTL 119% 112% 65% |Interim operation solution.
Siera-T-40 |Rio Oso - Brighton 230 kV Line Loss of Rio Oso 115 kV substation D8 SULS:; t?(‘:n 109% 64% 63% |Under Review

Siera-T-41 |Palermo - Pease 115 KV Line Loss of Rio Oso 230 kV substation D8 Sts:tz t?;n 118% 110% 77%  |Under Review

Siera-T-42 |Palermo - Pease 115 kV Line Loss of Rio Oso 230 kV substation D8 SULS;Z ;’;n 118% 110% 77%  |Under Review

Siera-T-43 |Pease - Rio Oso 115 kV Line Loss of Rio Oso 230 kV substation D8 Sts:tz t?;n 142% 124% 73%  |Under Review

Siera-T-44 |Palermo - Bogue 115 kV Line Loss of Rio Oso 230 kV substation D8 SULS;:’ZH 111% 97% 108%  |Under Review
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2012/2013 ISO Reliability Assessment - Final Study Results

Study Area: PG&E Central Valley Sierra - Summer Peak

“!‘, California ISO

Thermal Overloads Sheing 5 Renewed Fuluse
ID Overloaded Facility Worst Contingency Category DZZE:i?p?irc})ln 2014 Loas(i)r;g;?(%) 2022 Potential Mitigation Solutions
Siera-T-45 |Bogue - Rio Oso 115 KV Line Loss of Rio Oso 230 kV substation D8 Sjgjtz t?(];n 131% 114% 63% |Under Review
Siera-T-46 |East Nicolaus - Rio Oso 115 kV Line  |Loss of Rio Oso 230 KV substation D8 sﬁﬁiiﬁin 132% 93% 40%  |Under Review
Siera-T-47 |Pease - Rio Oso 115 kV Line Loss of Rio Oso 230 kV substation D8 Sjgjtz t?(];n 102% 83% 45%  |Under Review
Siera-T-48 [Pease - Rio Oso 115 KV Line Loss of Rio Oso 230 kV substation D8 sjt?;z::;n 128% 108% 61%  |Under Review
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2012/2013 ISO Reliability Assessment - Final Study Results

Study Area: PG&E Central Valley Sierra - Summer Light Load & Summer Off-Peak

“‘,‘ California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2014 2017 Potential Mitigation Solutions
Description | Summer |Summer Off-|  N/A
Light Load Peak
Siera-OP-T- . . .

01 Pease 115/60 kV Transformer No. 2 | Table Mountain - Pease 60 kV Line B N-1 103% 96% Reduce Pease 60 kV generation
Siera-OP-T- . . 0 0 ,

02 Table Mountain - Pease 60 kV Line  [Pease 115/60 kV Transformer No. 2 B N-1 115% 104% Reduce Pease 60 kV generation
Smra(;?P-T- Drum - Higgins 115 kV Line S:i)ltlr::eHlLL 230 kV'Bus 1.and 2 - CB 202 C2 Stuck Bkr 89% 150% Drum-Placer area reinforcement.
S'eraéfp'T' Drum - Higgins 115 kV Line ﬁllol";:0'}'1213;0@1ferSI;f;foL”;e;NO 1_Gold C3 N-1-1 59% 108% Drum-Placer area reinforcement.
Smra(;?P-T- Drum - Rio Oso 115 kV No. 1 Line g:;qu 1 SREVOIjz; 15KV No.2Line  _Higgins - N-1-1 129% 137% Drum-Placer area reinforcement.
Slera(;gP-T- Drum - Rio Oso 115 kV No. 2 Line ggﬁ 1 5RIISVOLSi(r:e1 15kVNo.1Line  _Higgins - g N-1-1 105% 113% Drum-Placer area reinforcement.
S'eraégp'T' Table Mountain - Pease 60 kV Line :j‘;ﬂi@‘ﬂigase 115KkVLine & Pease-Rio Oso | 5 DCTL 101% 85% Reduce Pease 60 kV generation
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2012/2013 ISO Reliability Assessment - Final Study Results

Study Area: PG&E Central Valley Sierra - Summer Peak

Voltage Deviations

L“y California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow gs Lo Yonage eviaTon & Potential Mitigation Solutions
Description 2014 2017 2022
Siera-DV-01 |PLACER 115 kV g';‘lze}:m‘; TETQ'&U&W Line & Placer- c5 DCTL 20% | Diverge | Diverge |Drum-Placer area reinforcement
Siera-DV-02 |HIGGINS 115 kv g';‘lze}:m‘; TETQ'&U&W Line & Placer- c5 DCTL A7% Diverge | Diverge |Drum-Placer area reinforcement
Siera-DV-03 |BELL PGE 115 kV g';‘lze}:m‘; TETQ'&U&W Line & Placer- c5 DCTL 19% Diverge | Diverge |Drum-Placer area reinforcement
Siera-DV-04 |PENRYN 60 kV Z';Ze}:m‘; mﬁvﬂfekv Line & Placer- c5 DCTL 21% Diverge | Diverge |Drum-Placer area reinforcement
Siera-DV-05 |HALSEY 60 kV Z'?Eeﬁm ";"wg'kw:ekv Line & Placer- c5 DCTL 20% | Diverge | Diverge |Drum-Placer area reinforcement
Siera-DV-06 |AUBURN 60 kV Z'?Eeﬁm ";"wg'kw:ekv Line & Placer- c5 DCTL -20% Diverge | Diverge |Drum-Placer area reinforcement
Siera-DV-07 |MTN_QUAR 60 kV Z'?Eeﬁm ";"wg'kw:ekv Line & Placer- c5 DCTL 20% | Diverge | Diverge |Drum-Placer area reinforcement
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2012/2013 ISO Reliability Assessment - Final Study Results

Study Area: PG&E Central Valley Sierra - Summer Light Load & Summer Off-Peak

Voltage Deviations

“‘% California I1ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2014 2017 Potential Mitigation Solutions
Description | Summer [SummerOff-|  N/A
Light Load Peak
Siera-OP-DV-| .
01 MRYSVLLE 60 kV Pease 115/60 kV Transformer No. 2 B N-1 -6% -5% Reduce Pease area 60 kV generation
Siera-OP-DV-| .
02 MRYSVLE 60 kV Pease 115/60 kV Transformer No. 2 B N-1 -6% -5% Reduce Pease area 60 kV generation
SlerabgP-DV- ENCINAL 60 kV Pease 115/60 kV Transformer No. 2 B N-1 % -6% Reduce Pease area 60 kV generation
SleraE)(LD‘P-DV- HARTER 60 kV Pease 115/60 kV Transformer No. 2 B N-1 % 4% Reduce Pease area 60 kV generation
Siera-OP-DV-| .
05 LIVE OAK 60 kV Pease 115/60 kV Transformer No. 2 B N-1 -8% 6% Reduce Pease area 60 kV generation
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2012/2013 ISO Reliability Assessment - Final Study Results

Study Area: PG&E Central Valley Sierra - Summer Peak
' ' A California ISO
H’gh/LOW VOItage ‘. Shaping a Renewed Future
Volt P
ID Substation Worst Contingency Category Category otage (PU) Potential Mitigation Solutions
Description 2014 2017 2022

. Colgate-Grass Valley 60 kV Line .
Siera-V-01 [GRSS VLY 60 kV "ROLLINSF 9.1 UnitID 1 B L-1/G-1 0.902 0.897 0.879 Drum-Placer area reinforcement

. Colgate-Grass Valley 60 kV Line .
Siera-V-02 [FORST HL 60 kV "OXBOW F 9.1 UnitID 1 B L-1/G-1 0.903 0.896 0.876 Drum-Placer area reinforcement

. : BUS FAULT AT 32018 GOLDHILL . . : .
Siera-V-03 [Diverge 115.00 Section 2E C1 Bus Diverge Diverge Diverge Drum-Placer area reinforcement
Siera-V-04 [Diverge SaatiHlLL 230 kVBus 1 and 2 - CB 202 C2 Stuck Bkr Diverge Diverge Diverge Drum-Placer area reinforcement
Siera-V-05 |Diverge %C;LE;LL; 115 kVBus T and Bus 2 - CB C2 Stuck Bkr Diverge Diverge Diverge Drum-Placer area reinforcement

. Placer - Gold Hill 115 kV Line No. 1 _Placer - . ) .
Siera-V-06 [PLACER 115 kV Gold Hill 115 kV Line No. 2 C3 N-1-1 0.776 Diverge Diverge Drum-Placer area reinforcement
Siera-V-07 |HORSESHE 115 kv Placer - Gold Hil 115 kVLine No. 1 _Drum - -~ -5 N-1-1 0.904 0.916 0.867  |Drum-Placer area reinforcerent

Higgins 115 kV Line

. Placer - Gold Hill 115 kV Line No. 1 _Placer - . ) .
Siera-V-08 [HIGGINS 115 kV Gold Hill 115 kV Line No. 2 C3 N-1-1 0.816 Diverge Diverge Drum-Placer area reinforcement
Siera-V-09 |FLINT 115 kV Placer - Gold Hil 115 kVLine No. 1 _Drum - - -5 N-1-1 0.838 0.844 0772 |Drum-Placer area reinforcement

Higgins 115 kV Line

. Placer - Gold Hill 115 kV Line No. 1 _Placer - . ) .
Siera-V-10 [BELL PGE 115 kV Gold Hill 115 kV Line No. 2 C3 N-1-1 0.783 Diverge Diverge Drum-Placer area reinforcement

. Rio Oso - Atlantic 230 kV Line No. 1 . . .
Siera-V-11 [ROCKLIN 60 kV  Adlantic - Gold Hill 230 kV Line C3 N-1-1 0.71 0.975 0.98 Interim operating solution.

. Rio Oso - Atlantic 230 kV Line No. 1 . . .
Siera-V-12 [TAYLOR 60 kV  Alantic - Gold Hill 230 kV Line C3 N-1-1 0.712 0.977 0.982 Interim operating solution.

. Placer - Gold Hill 115 kV Line No. 1 _Placer | . , .
Siera-V-13 [PENRYN 60 kV Gold Hill 115 kV Line No. 2 C3 N-1-1 0.801 Diverge Diverge Drum-Placer area reinforcement

. Rio Oso - Atlantic 230 kV Line No. 1 . . .
Siera-V-14 [DEL MAR 60 kV  Adlantic - Gold Hill 230 kV Line C3 N-1-1 0.688 0.961 0.965 Interim operating solution.

. Rio Oso - Atlantic 230 kV Line No. 1 . . .
Siera-V-15 [SIERRAPI 60 kV  Adlantic - Gold Hill 230 kV Line C3 N-1-1 0.688 0.961 0.965 Interim operating solution.

. Rio Oso - Atlantic 230 kV Line No. 1 . . .
Siera-V-16 [LINCLN 115 kV  Adlantic - Gold Hill 230 kV Line C3 N-1-1 0.894 1.024 1.027 Interim operating solution.
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2012/2013 ISO Reliability Assessment - Final Study Results

Study Area: PG&E Central Valley Sierra - Summer Peak

“‘% California ISO

High/Low Voltage Shaping a Renewed Future
ID Substation Worst Contingency Category D(;ast;?p?g n 2012 VOZZ?? (PY) 2022 Potential Mitigation Solutions

Siera-V-17 [FORST HL 60 kV EOLL:)’TI1S1FUnit ?D111 UnitID 1 -OXBOW C3 N-1-1 0.892 0.888 0.873 Drum-Placer area reinforcement
Siera-V-18 |HALSEY 60 kV g';‘lze}r_“'ﬁﬁ'g E\'/"Lu: ;\;.inne No.1 Placery ¢4 N-1-1 0.814 Diverge Diverge | Drum-Placer area reinforcement
Siera-V-19 [AUBURN 60 KV g';‘lze}r_“'ﬁﬁ'g E\'/"Lu: ;\;.inne No.1 Placery ¢4 N-1-1 0.816 Diverge Diverge | Drum-Placer area reinforcement
Siera-V-20 [PLSNT GR 115 kV i‘;laa;z ) éﬂ?;tlilcinzggok:vuﬂ:em ! c3 N-1-1 0.847 1.018 1024 |Interim operating solution.

Siera-V-21 [MTN_QUAR 60 kV Z';Ze}r_“'ﬁ‘;'g II<-|\I/”L1|r1e5 ;\é."zi”e No.1 _Placery — ¢q N-1-1 0.81 Diverge Diverge | Drum-Placer area reinforcement
Siera-V-22 [Diverge ?_ogoll-(ij”:-l?l?gg(; /? 1k5\/ kUe']I'r;:f:srfn(: fr1r121r()l;lo. 9 C3 N-1-1 Diverge Diverge Diverge Drum-Placer area reinforcement
Siera-V-23 [PLACER 115 kV lelze;ﬁ i:g,kgwg'kl/usekv Line & Placer- C5 DCTL 0.776 Diverge Diverge Drum-Placer area reinforcement
Siera-V-24 [HIGGINS 115 kV lelze;ﬁ cr)\:g,l-;”;,:g-kllur?ekv Line & Placer- C5 DCTL 0.816 Diverge Diverge Drum-Placer area reinforcement
Siera-V-25 [BELL PGE 115 kV lelze;ﬁ cr)\:g,l-;”;,:g-kllur?ekv Line & Placer- C5 DCTL 0.783 Diverge Diverge Drum-Placer area reinforcement
Siera-V-26 [PENRYN 60 kV lelze;ﬁ cr)\:g,l-;”;,:g-kllur?ekv Line & Placer- C5 DCTL 0.801 Diverge Diverge Drum-Placer area reinforcement
Siera-V-27 [HALSEY 60 kV lelze;ﬁ cr)\:g,l-;”;,:g-kllur?ekv Line & Placer- C5 DCTL 0.814 Diverge Diverge Drum-Placer area reinforcement
Siera-V-28 [AUBURN 60 kV glslze;iﬁ (’)\:gjl;:lg'klﬂsigekv Line & Placer- C5 DCTL 0.816 Diverge Diverge Drum-Placer area reinforcement
Siera-V-29 [MTN_QUAR 60 kV glslze;iﬁ (’)\:gjl;:lg'klﬂsigekv Line & Placer- C5 DCTL 0.81 Diverge Diverge Drum-Placer area reinforcement
Siera-V-30 [Diverge glslze;iﬁ (’)\:gjl;:lg'klﬂsigekv Line & Placer- C5 DCTL Diverge Diverge Diverge Drum-Placer area reinforcement
Siera-V-31 [Diverge Loss of Gold Hill 230 kV substation D8 SLI;;:tZtci);n Diverge Diverge Diverge Drum-Placer area reinforcement
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2012/2013 ISO Reliability Assessment - Final Study Results
Study Area: PG&E Central Valley Sierra - Summer Light Load & Summer Off-Peak

‘/‘\1 California ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
ID Substation Worst Contingency Category Categow 2014 Summer| 2017 Summer Potential Mitigation Solutions
Description | ight Load |  Off-Peak NiA

Siera(;?P'V' GOLDHILL 115 kV Normal A N-0 1.06 1.04 Under review for possible exemption.
Siera(;(ZDP-V- E.NICOLS 115 kv Normal A N-0 1.05 1.04 Under review for possible exemption.
Siera(;(;P-V- RIO 0S0 115 kV Normal A N-0 1.05 1.04 Under review for possible exemption.
Siera&gp'v' DRUM 115 kV Normal A N-0 1.05 1.05 Under review for possible exemption.
Siera(;g)P-V- DTCH FL1 115 kV Normal A N-0 1.05 1.05 Under review for possible exemption.
Siera(;gP-V- DTCH FL2 115 kV Normal A N-0 1.05 1.05 Under review for possible exemption.
Siera(;gp'v' CHCGO PK 115 kV Normal A N-0 1.05 1.05 Under review for possible exemption.
Siera(;g)P-V- BRNSWKTP 115 kV Normal A N-0 1.05 1.04 Under review for possible exemption.
Siera(;;)P-V- BRNSWALT 115 kv Normal A N-0 1.05 1.04 Under review for possible exemption.
Siera;gp'v' HORSHE1 115 kV Normal A N-0 1.06 1.04 Under review for possible exemption.
Sier""ﬁp'v' HORSESHE 115 kV Normal A N-0 1.06 1.04 Under review for possible exemption.
Siera;;)P-V- HORSHE2 115 kV Normal A N-0 1.06 1.04 Under review for possible exemption.
Sieraigp'v' HIGGINS 115 kv Normal A N-0 1.05 1.04 Under review for possible exemption.
Siera;fp'v' NEWCSTL1 115 kV Normal A N-0 1.05 1.03 Under review for possible exemption.
Siera1-(5)P-V- NEWCSTLE 115 kV Normal A N-0 1.05 1.03 Under review for possible exemption.
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2012/2013 ISO Reliability Assessment - Final Study Results
Study Area: PG&E Central Valley Sierra - Summer Light Load & Summer Off-Peak

‘/‘\1 California ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
ID Substation Worst Contingency Category Categow 2014 Summer| 2017 Summer Potential Mitigation Solutions
Description | ight Load |  Off-Peak NiA

Siera;(gP-V- NEWCSTL2 115 kV Normal A N-0 1.05 1.04 Under review for possible exemption.
Sieraigp'v' FLINT 115 KV Normal A N-0 105 103 Under review for possible exemption.
Siera;gp'v' FLINT2 115 KV Normal A N-0 1.05 1.03 Under review for possible exemption.
Siera;g)P-V- BRNSWCKP 115 kV Normal A N-0 1.05 1.04 Under review for possible exemption.
Sieraégp'v' ELDORAD 115 kV Normal A N-0 1.06 1.04 Under review for possible exemption.
Siera;’P'V' APPLE HL 115 kV Normal A N-0 1.06 1.04 Under review for possible exemption.
Sieraégp'v' PLCRVLB2 115 KV Normal A N-0 1.06 1.04 Under review for possible exemption.
Sier"’;gp'v' PLCRVLT1 115 kV Normal A N-0 1.06 1.04 Under review for possible exemption.
Sierajp'v' PLCRVLB3 115 kV Normal A N-0 1.05 1.04 Under review for possible exemption.
Sieraégp'v' PLCRVLT2 115 kV Normal A N-0 1.06 1.04 Under review for possible exemption.
Sieraégp'v' DMND SPR 115 kV Normal A N-0 1.06 1.04 Under review for possible exemption.
Sieraégp'v' DIMOND_2 115 kV Normal A N-0 1.06 1.04 Under review for possible exemption.
Sieraégp'v' MIZOU_T2 115 kV Normal A N-0 1.06 1.04 Under review for possible exemption.
Sieraégp'v' MIZOU_T1 115 kV Normal A N-0 1.06 1.04 Under review for possible exemption.
Siera:;(gP-V- SHPRING1 115 kV Normal A N-0 1.06 1.04 Under review for possible exemption.
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2012/2013 ISO Reliability Assessment - Final Study Results
Study Area: PG&E Central Valley Sierra - Summer Light Load & Summer Off-Peak

‘/‘\1 California ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
ID Substation Worst Contingency Category Categow 2014 Summer| 2017 Summer Potential Mitigation Solutions
Description | ight Load |  Off-Peak NiA

Sieraé?P'V' CLRKSVLE 115 kV Normal A N-0 1.06 1.04 Under review for possible exemption.
Sie"’;gp'v' CLRKSVLT 115 KV Normal A N-0 1.06 1.04 Under review for possible exemption.
Sieraégp'v' SHPRING 115 kV Normal A N-0 1.06 1.04 Under review for possible exemption.
Sieraégp'v' DIMOND_1 115 kV Normal A N-0 1.06 1.04 Under review for possible exemption.
Sieraégp'v' SHPRING2 115 KV Normal A N-0 1.06 1.04 Under review for possible exemption.
Sieraégp'v' CPM TAP 115 kv Normal A N-0 1.06 1.04 Under review for possible exemption.
Siera:;g)P-V- CPM 115 kV Normal A N-0 1.06 1.04 Under review for possible exemption.
Sier"’;gp'v' SPICAMIN 115 kv Normal A N-0 1.06 1.04 Under review for possible exemption.
Sier"’;gp'v' LINCLN 115 kV Normal A N-0 1.06 1.04 Under review for possible exemption.
Sieraé;(C))P-V- ULTRA JT 115 kV Normal A N-0 107 1.04 Under review for possible exemption.
Sier""ﬁp'v' ULTR-RCK 115 kV Normal A N-0 107 1.04 Under review for possible exemption.
Siera‘;;)P-V- SPI JCT 115 kV Normal A N-0 1.06 1.04 Under review for possible exemption.
Sier"’zgp'v' PLSNT GR 115 kV Normal A N-0 107 1.04 Under review for possible exemption.
Sieraﬁp'v' ATLANTIC 115 kv Normal A N-0 1.08 1.05 Under review for possible exemption.
Siera;r(s)P-V- APLHTAP2 115 kV Normal A N-0 1.06 1.04 Under review for possible exemption.

California 1ISO/MID/RT October 31, 2012 Page 12 of 17



2012/2013 ISO Reliability Assessment - Final Study Results
Study Area: PG&E Central Valley Sierra - Summer Light Load & Summer Off-Peak

“‘% California I1ISO

HIgh/LOW Voltage Shaping a Renewed Future
Voltage (PU)
. . Category N .
ID Substation Worst Contingency Category 7, 2014 Summer| 2017 Summer Potential Mitigation Solutions
Description . N/A
Light Load Off-Peak
s|era£P-v- APLHTAP1 115 kV Normal A N-0 1.06 1.04 Under review for possible exemption.
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2012/2013 ISO Reliability Assessment - Final Study Results
Study Area: PG&E Central Valley Sierra - Summer Peak

“), California ISO

Transient Stablllty Shaping a Renewed Future
Transient Stability Perf
ID Contingency Category Category LSBT STy " eToMmanc Potential Mitigation Solutions
Description 2014 2017 2022
. . Bus SLG fault
Siera-TS-1 Sgladri:gl 230 kV Bus SLG fault with delayed C9 with delayed Unstable Unstable Unstable SPS or voltage support.
clearing
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2012/2013 ISO Reliability Assessment - Final Study Results

Study Area: PG&E Central Valley Sierra - Summer Light Load & Summer Off-Peak ‘ . .

. £€-2 California ISO
Transient Stablllty ‘, Shaping a Renewed Future

Transient Stability Performance
. Category e .
ID Contingency Category o . Potential Mitigation Solutions
Description | 2014 Summer Light Load 2017 Summer Off-Peak N/A
. . . Bus SLG fault
Slera-(1)P-TS- ((:;Iz;dri:gl;” 230 kV Bus SLG fault with delayed C9 | with delayed Unstable Unstable Unstable SPS or voltage support.
clearing
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2012/2013 ISO Reliability Assessment - Final Study Results

Study Area: PG&E Central Valley Sierra

Single Contingency Load Drop

<’ A California ISO

Shaping a Renewed Future

ID

Worst Contingency

Category

Category Amount of Load Drop (MW)

Description 2014

2017

2022

Potential Mitigation Solutions

No single contingency resulted in total load drop of more than 250 MW.
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2012/2013 ISO Reliability Assessment - Final Study Results
Study Area: PG&E Central Valley Sierra - Summer Peak

Single Source Substation with more than 100 MW Load

g’; California ISO

Shaping a Renewed Future

Load Served (MW
ID Substation oad Served (MW) Potential Mitigation Solutions
2014 2017 2022
Siera-LS-01 |Clarksville 115 kV 105.80 111.70 123.60 Loop the station.
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