2012/2013 ISO Reliability Assessment - Final Study Results

Study Area: Valley Electric Association - Summer Peak with renewables

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2014 2017 2022 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
VEA-T-1 CANYON 138 kV---COLDCREK B L1 101% 539 49,
138 KV Ckt #1 Notice NVE. Consider operation
CANYON 138 kV---SNOW MTN  [Line PAHRUMP  138.0 to VISTA 138.0 o 0 o solution to trip VEA loads as an
VEAT-2 138 kV Ckt #1 Circuit 1 B L 101% . s interim mitigation before Charleston-
Vista 138 kV line is in service
NWEST 138 kV---SNOW MTN 0 . 0
VEA-T-3 138 KV Ckt #1 B L-1 102% 69% 5%
CANYON 138 kV---COLDCREK Breaker . 0
VEATA 138 kV Ckt #1 ¢ Failure NA 109% %%
CANYON 138 kV---SNOW MTN Breaker
VEAT-S  |as v Ckt #1 c Failure NA 109% 96% CoII:b((j)rlatedwith NVE to develop SPS
. to shed load prior to generation
COLDCREK 138 kV---RADAR Brkr Fail VISTA-PAHRUMP 138 & VISTA- Breaker . . . T .
VEAT-6 - 14ag kv it CHARLESTON 138 1.000 CatC BKR Fit ¢ Failure NA 104% 91%  |coming on line in VEA, or re-design
bay positions for the two 138 kV lines
VEAT.7 :(?/TCAKT#1 138 kV---RADAR 138 c ?:g?uliir NA 104% 909 |at Vista 138 KV sub.
NWEST 138 kV---SNOW MTN Breaker 0 0
VEAT8 138 kV Ckt #1 ¢ Failure NA 10% 98%
CANYON 138 kV---COLDCREK Breaker
VEA-T-9 138 KV Ckt #1 C Failure 100% 90% 85%  |Collaborate with NVE to develop SPS
. to shed load prior to generation
CANYON 138 kV---SNOW MTN Brkr Fail PAHRUMP-VISTA 138 & PAHRUMP- Breaker 0 0 0 . L
VEAT-10 a8 v it GAMEBIRD 138 1.000 CatC BKR Fit ¢ Faiure | 1017 % 85% |coming on line in VEA, or re-arrange
bay positions for the two 138 kV lines
VEAT-11 T;/gEkiTth #1138 kV---SNOW MTN C BF:?ulieer 102% 91% g79, |atPahrump 138 KV sub.
Notice NVE. Develop SPS to open
VEA-T-12 ?;;NKYVngt #11 38 kV-—COLDCREK C L-1/L-1 100% Not Solved | Not Solved the 138 kV tie with VEA at Lathrop
Line PAHRUMP  138.0 to VISTA 138.0 under second contingency, or
VEA-T-13 ?%Nljvogkt , 11 38 kV—-SNOWMTN |04t 1 Line GAMEBIRD 138010 THSNDAR | © L1 | 101% | NotSolved | Not Solved |manually open the 138 kV tie with
138.0 Ckt 1 NVE at Lathrop after first contingency
VEAT-14  [VWEST 138 kV--SNOWMTN C L-1/L-1 102% | Not Solved | Not Solved |!© isolate potential impact/bloackout
138 kV Ckt #1 from the vicinity area (Zone 183/187)
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2012/2013 ISO Reliability Assessment - Final Study Results

Study Area: Valley Electric Association - Summer Peak with renewables

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2014 2017 2022 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Notice NVE. Develop SPS to open
VEA-T-15 ?QSNKYVOQH #11 K- SNOWTN c L-A/L-1 101% 132% 118%  |the 138 kV tie with VEA at Lathrop
Line PAHRUMP  138.0 to VISTA 138.0 under second contingency, or
VEA-T-16 L?/TC'T(T 1 138 kV--RADAR 138 Ckt 1_Line THSNDAIR  138.0 to CHARLSTN C L-1/L-1 96% 126% 111%  |manually open the 138 kV tie with
138.0 Ckt 1 NVE at Lathrop after first contingency
VEAT.17  |WWEST = 138 kV--SNOW MTN C LA/ 102% 133% 1199 |toisolate potential impactibloackout
138 kV Ckt #1 from the vicinity area (Zone 183/187)
VEA-T-18 fg\BNIVngt 4 11 38 kV-—-COLDCREK c L-1/L-1 123% 128% 153%
COLDCREK 138 kV---RADAR Notice NVE. review existing UVLS to
VEA-T-19 138 KV Ckt #1 c L-1/L-1 118% 123% 145% automatically shed loads, or operate
Line NWEST 230.0 to DESERT VIEW the 138 kV system in radial with two
VEAT-20 '183; f(\\F; thﬁf KV=-MERCRYSW 15300 Ckt 1_Line PAHRUMP_1 2300 to c L4 | 111% | 115% | 135% [independent supplies from Amargosa
CRAZY EYE TP 230.0 Ckt 1 and Pahrump after first contingency
VEAT21  |IDTAP TSBKV-RADAR 138 c LA | 118% | 123% | 145% 'O isolate potential impact on the
kV Ckt #1 vicinity area (Zone 183/187)
VEAT-22 mif/Tth #1138 KV-—-SNOWMTN c L1 | 124% | 130% | 155%
NUUCE NVLE. UIT ZU T4 dlTU ZU'TT,
VEA-T-23 ??%LEVC§|5§1 138 kV-—RADAR C L-1/L-1 117% 122% Not Solved [review existing UVLS to shed loads,
or operate the VEA 138 kV system in
VEA-T-24 '183; " thﬁf V- MERCRYSW e NWEST 2300 to DESERT VIEW c LA | 111% | 114% | Not Solved ra‘:'a' t?flte.r fst conhaency solate
o TR T3 |00 K1 Line CRAZY EYE TP 230010 Fgoir(]e '16‘8'3r;‘1p837") O 2022 e d?fryea
VEAT-25 |/ i BOB TAP  230.0 Ckt 1 c L-1/L-1 117% 122% | Not Solved | oo ious identified Crazy Eye SPS to
cover this L1/L-1 event, or apply
VEA-T-26 ngiflTCk #1138 KV--SNOWMTN C L-1/L-1 124% 129% | Not Solved |congestion management to curtail
t nanaratinn aftar nna nf thrag
VEA-T-27 ﬁ\?':’éAkF\Q/ng?; 230 kV—-AMARGOSA c L-1/L-1 141% 153% | Not Solved
VEA-T-28 ?&N‘jvogkt " 11 38 kV-—-COLDCREK c L-1/L-1 129% 135% | Not Solved
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2012/2013 ISO Reliability Assessment - Final Study Results

Study Area: Valley Electric Association - Summer Peak with renewables

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2014 2017 2022 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
VEA-T-29 ?&Nljvogkt " 11 38 k/—SNOWMTN C L-1/L-1 129% 135% | Not Solved |Notice NVE. review existing UVLS to
COLDCREK 138KV—RADAR |one PAHRUMP_T 230.010 DESERT VIEW i{]/esd g:is}no:a%?:{ a;?t;}:?r\s/,tE S
VEA-T-30 230.0 Ckt 1_Line PAHRUMP_1 230.0 to C L-1/L-1 124% 129% | Not Solved y . )
138 kV Ckt #1 CRAZY EYE TP 230.0 Ckt 1 contingency to isolate potential
' impact on the vicinity area (Zone
VEA-T-31 ;S?); ﬁc th? 18 KV-—-MERCRYSW C L-1/L-1 17% 121% Not Solved |183/187)
VEA-T-32 L?/TCAKT # 138 kV—RADAR = 138 c L-1/L-1 123% 129% | Not Solved
NWEST 138 kV---SNOW MTN 0 0
VEA-T-33 138 KV Ckt #1 C L-1/L1 130% 136% | Not Solved
AMARGOSA 230 kV---AMARGOSA 0 0
VEA-T-34 138 KV Ckt #1 C L-1/L-1 140% 151% | Not Solved
CANYON 138 kV---COLDCREK 0 0 Notice NVE. On 2014 and 2017,
VEAT-35 138 kv Ckt #1 ¢ LALT ) 128% 133% | NotSolved || e\ existing UVLS to shed loads,
CANYON 138 kV---SNOW MTN or operate the VEA 138 kV system in
VEAT-36 |30 v Ckt #1 C L-A/L-A 128% 133% | Not Solved |radial after first contingency to isolate
Line PAHRUMP_1  230.0 to DESERT VIEW potential impact on the vicinity area
VEA-T-37 ??%LEVC(TIE}; 1 138 kV-RADAR 230.0 Ckt 1_Line CRAZY EYE TP 230.0 to C L-1/L-1 122% 127% | Not Solved [(Zone 183/187). On 2022, modify
BOB TAP  230.0 Ckt 1 previous identified Crazy Eye SPS to
VEA-T-38 '183; ﬁ\'j th1:18 KV---MERCRYSW C L-A/L1 116% 120% | Not Solved |COver ”:,'S L1/L-1 event, :’tr app'if '|
congestion management to curtai
ISTAP 138 kV--RADAR 138 generation after one of three
VEA-T-39 KV Ckt #1 C L-1/L-1 122% 127% | Not Solved generators are tripped by the SPS
VEA-T-40 ngif/Tth #1138 KV-=-SNOWMTN c L-1/L-1 130% 136% | Not Solved
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Study Area: Valley Electric Association - Summer Peak with renewables
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Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2014 2017 2022 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
AMARGOSA 230 kV---AMARGOSA 0 0
VEA-T-41 138 KV Ckt #1 C T-1/T-1 141% 153% Not Solved
CANYON 138 kV---COLDCREK . .
VEA-T-42 138 KV Ckt #1 C T-1/T-1 129% 135% Not Solved
Review existing UVLS to shed VEA
VEA-T-43 CANYON 138 kV-—-SNOW MTN C T-1/T-1 129% 135% Not Solved ||5ads. or operate the 138 kV system
138 KV Ckt #1 Tran PAHRUMP_1  230.00 to PAHRUMP o radial Witf] o independent y
COLDCREK 138 kV---RADAR 138.00 Ckt 1 0.00_Tran PAHRUMP_1 . . )
VEA-T-44 138 KV Ckt #1 230,00 to PAHRUMP  138.00 Ckt 2 C T-1/T-1 124% 129% Not Solved [supplies from Amargosg and
0.00 Eahrump after flrst contingency .to. .
VEA-T-45 '183;?5 thﬁf V--MERCRYSW c TAMA | 117% | 122% |NotSolved 'So'atfzp°te’1‘g'/;”;$;‘d on the vicinity
area (Zone
ISTAP 138 kV---RADAR 138 0 0
VEA-T-46 KV Ckt #1 C T-1/T-1 123% 129% Not Solved
NWEST 138 kV---SNOW MTN 0 0
VEA-T-47 138 KV Ckt #1 C T-1/T-1 130% 136% Not Solved
Line AMARGOSA  138.0 to SANDY Develop higher emergency rating
VEA-T-48 }133A: kRVU ('\BAIE;#; 230 kV--PAHRUMP 138.0 Ckt 1_Tran PAHRUMP_1 230.00 to C T-1/L1 107% 115% 80% |before upgrading the Pahrump
PAHRUMP  138.00 Ckt 1 0.00 230/138 kV transformers
Line AMARGOSA  138.0 to SANDY Develop higher emergency rating
VEA-T-49 T?: E\y EJAkFt);#11 230 kV-—-PAHRUMP 138.0 Ckt 1_Tran PAHRUMP_1 230.00 to C T-1/L1 107% 115% 80%  |before upgrading the Pahrump
PAHRUMP  138.00 Ckt 2 0.00 230/138 kV transformers
Line GAMEBIRD  138.0 to GAMEBIRD_PST Develop higher emergency rating
VEA-T-50 T?;E\%A;;; 230 KV=-PAHRUMP 138 0 cxt bp_Tran PAHRUMP_1  230.00 to c T-1/L-1 103% 111% 85% |before upgrading the Pahrump
PAHRUMP  138.00 Ckt 1 0.00 230/138 kV transformers
Line GAMEBIRD  138.0 to GAMEBIRD_PST Develop higher emergency rating
VEA-T-51 I1D3A: E\y E)AI:# 230 kV-—-PAHRUMP 138.0 Ckt bp_Tran PAHRUMP_1  230.00 to C T-1/L1 103% 1% 85%  |before upgrading the Pahrump
PAHRUMP  138.00 Ckt 2 0.00 230/138 kV transformers

California ISO/MID/RT

October 31, 2012

Page 4 of 33



2012/2013 ISO Reliability Assessment - Final Study Results

Study Area: Valley Electric Association - Summer Peak with renewables

“‘,‘ California ISO

Thermal Overloads Shoping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2014 2017 2022 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Line SANDY 138.0 to GAMEBIRD_PST Develop higher emergency rating
VEA-T-52 '13?: E\y g:z;;z 230 kV-—-PAHRUMP 138.0 Ckt 1_Tran PAHRUMP_1  230.00 to C T-1/L-1 103% 111% 78%  |before upgrading the Pahrump
PAHRUMP  138.00 Ckt 1 0.00 230/138 kV transformers
Line SANDY 138.0 to GAMEBIRD_PST Develop higher emergency rating
VEA-T-53 }133Ag| kRVU gg# 230 kV--PAHRUMP 138.0 Ckt 1_Tran PAHRUMP_1 230.00 to C T-1/L1 103% 1% 78%  |before upgrading the Pahrump
PAHRUMP  138.00 Ckt 2 0.00 230/138 kV transformers
Tran AMARGOSA  230.00 to AMARGOSA Develop higher emergency rating
VEA-T-54 :?: E\y g;/llft);i; 230 kV-—-PAHRUMP ;:ggg tC(:)klt’/lHRUMP 0'0103—;- Baon CPQ:'RUMPJ C T-1/T-1 106% 114% 80% |before upgrading the Pahrump
0 06 ' 230/138 kV transformers
Tran AMARGOSA  230.00 to AMARGOSA Develop higher emergency raing
VEA-T-55 }133A: kRVU (I\B/llft)% 230 kV-—-PAHRUMP ;gggg tc;k;’/lHRUMP 0'010?:; Baon gngUMPJ C T-1/T-1 106% 114% 80% |before upgrading the Pahrump
0 Od ' 230/138 kV transformers
Notice NVE. Work out mitigation plan
Tran PAHRUMP_1  230.00 to PAHRUMP . , X .
VEA-T-56 T?:E\%";;L 230 kV=—-PAHRUMP 1438 00 Ckt 1 0.00_Line IS TAP c T-1/L-1 108% 112% 76% lmngc'; \r/afﬁ;?grts:m;pph'gher
138.0 to MERCRYSW  138.0 Ckt 1 230/138 KV transformers
Notice NVE. Work out operation
Tran PAHRUMP_1  230.00 to PAHRUMP . . . .
VEAT-57  [PAHRUMP_1 230 kV—-PAHRUMP 1438 00 Ckt 1 0.00_Line CANYON c T-A/L-1 115% 119% g1,  [solution with NVE if VEA can't
138 kV Ckt #2 138.0 to COLDCREK  138.0 Ckt 1 develop higher emergency rating for

Pahrump 230/138 kV transformers
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2012/2013 ISO Reliability Assessment - Final Study Results

Study Area: Valley Electric Association - Summer Peak with renewables

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2014 2017 2022 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Notice NVE. Work out operation
Tran PAHRUMP_1  230.00 to PAHRUMP o . ,
VEAT-58 | ArRUMPT 230 KV-—-PARRUMP 1138 00 okt 1 0.00_Line CANYON c T | t1s% | 1% | sy [Soufonwith NVEITVEAcant
138 kV Ckt #2 138.0 to SNOW MTN  138.0 Ckt 1 develop higher emergency rating for
' ' Pahrump 230/138 kV transformers
Notice NVE. Work out operation
Tran PAHRUMP_1  230.00 to PAHRUMP S . ,
VEAT-59  [TAHRUMPT 230 KV—PAHRUMP 1 135 00 Cit 1 0.00_Line COLDCREK |  C T | 1% | 6% | 79 [Soutionwith NVEFVEAcant
138 kV Ckt #2 138.0 to RADAR 138.0 Ckt 1 develop higher emergency rating for
' ' Pahrump 230/138 kV transformers
Notice NVE. Work out operation
Tran PAHRUMP_1  230.00 to PAHRUMP o . ,
VEAT-60 | ArRUMPT 230 KV-—-PARRUMP 138 00 okt 1 0.00_Line IS TAP c T | 1% | t1s% | 79 [SOutonwih NVEVEAGant
138 kV Ckt #2 138.0 1o RADAR 138.0 Ckt 1 develop higher emergency rating for
' ' Pahrump 230/138 kV transformers
Notice NVE. Work out operation
Tran PAHRUMP_1  230.00 to PAHRUMP . . . .
VEAT-61  |TAHRUMP_T 230 kV-—-PAHRUMP 136 00 Ckt 1 0.00_Line NWEST c TALA | 115% | 120% | gao [sOlutionwith NVEfVEA can't
138 kV Ckt #2 138.0 to SNOW MTN  138.0 Ckt 1 develop higher emergency rating for
' ' Pahrump 230/138 kV transformers
Notice NVE. Work out operation
Tran PAHRUMP_1  230.00 to PAHRUMP o . ,
VEAT62  |FAHRUMP_T 230 kV-—PAHRUMP 1435 00 cit 2 0.00_Line IS TAP c T/ 108% 113% 769 |Solution with NVE if VEA can't
138 kV Ckt #1 138.0 to MERCRYSW  138.0 Ckt 1 develop higher emergency rating for
' ' Pahrump 230/138 kV transformers
California ISO/MID/RT October 31, 2012 Page 6 of 33



2012/2013 ISO Reliability Assessment - Final Study Results

Study Area: Valley Electric Association - Summer Peak with renewables

“} Ca|if§>rnio 1ISO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2014 2017 2022 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Notice NVE. Work out operation

Tran PAHRUMP_1  230.00 to PAHRUMP o . )

VEAT-63  |PAHRUMP_T 230 kV—-PAHRUMP 435 09 ckt 2 0.00_Line CANYON C T-1/L-1 115% 120% g1y,  |sclutionwith NVEf VEA can't

138 kV Ckt #1 develop higher emergency rating for

138.0to COLDCREK  138.0 Ckt 1 Pahrump 230/138 kV transformers

Notice NVE. Work out operation

Tran PAHRUMP_1  230.00 to PAHRUMP solution with NVE if VEA can't

PAHRUMP_1 230 kV---PAHRUMP

VEA-T-64 138.00 Ckt 2 0.00_Line CANYON C T-1/L1 115% 120% 81% , .
138 kV Ckt #1 138.0 to SNOW MTN  138.0 Ckt 1 develop higher emergency rating for
' ' Pahrump 230/138 kV transformers
Notice NVE. Work out operation
Tran PAHRUMP_1  230.00 to PAHRUMP . . . ,
VEAT65  |FAHRUMP_T 230 kV-—-PAHRUMP 1435 00 ckt 2 0.00_Line COLDCREK c T-1/L-1 112% 116% 799  [solution with NVE if VEA can't
138 kV Ckt #1 138.0 1o RADAR 138.0 Ckt 1 develop higher emergency rating for
' ' Pahrump 230/138 kV transformers
Notice NVE. Work out operation
Tran PAHRUMP_1  230.00 to PAHRUMP . . . .
VEAT-g6  [TAHRUMPT 230 KV—-PARRUMP 135 00 cit 2 0.00_Line IS TAP C | T | t11% | 11e% | 7gy  [SOufonwith NVEWTVEA cant
138 kV Ckt #1 138.0 to RADAR 138.0 Ckt 1 develop higher emergency rating for
' ' Pahrump 230/138 kV transformers
Notice NVE. Work out operation
Tran PAHRUMP_1  230.00 to PAHRUMP . . . .
VEAT67  |FAHRUMP_T 230 kV-—PAHRUMP 1435 00 cit 2 0.00_Line NWEST c T-1/L-1 116% 121% gog,  [soution with NVE if VEA can'

138 kV Ckt #1 develop higher emergency rating for

138.0 to SNOWMTN  138.0 Ckt 1 Pahrump 230/138 kV transformers
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2012/2013 ISO Reliability Assessment - Final Study Results

Study Area: Valley Electric Association - Summer Peak with renewables

“‘,‘ California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2014 2017 2022 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Notice SCE. Develop higher
Tran ELDORDO  500.0 to ELDORDO2 .
VEA-T-68 Tﬁ:ﬁ%’:ﬁé 230KkV-—PAHRUMP " 1530.0 Ckt 1_Tran PAHRUMP_1  230.00 to c TA/T-1 93% 104% 95% 35"06/293‘2”% :?::Sf(];cr)r:wZ?shLirEie
PAHRUMP  138.00 Ckt 1 0.00 )
upgrading them
Notice SCE. Develop higher
Tran ELDORDO  500.0 to ELDORDO2 .
VEA-T-69 T?:E\%m 230 kV=—-PAHRUMP 15300 Ckt 1_Tran PAHRUMP_1 230,00 to c TAT-1 94% 105% S ;f;';‘gf;?r;ifsh[)trpoﬁe
PAHRUMP  138.00 Ckt 2 0.00 .
upgrading them
Modify previous identified Crazy Eye
, SPS to trip more generation after
Line PAHRUMP  138.0 to GAMEBIRD .
VEAT.70  [PAHRUMP 138 KV--VISTA 138 1136 0 Cki 1_Line CRAZY EYE TP 2300 to c L-1/L-1 24% 31% 690, |Pecond contingency, or apply
kV Ckt #1 congestion management to curtail
BOB TAP  230.0 Ckt 1 ) .
generation after one of the three units
are tripped by the SPS
Notice SCE. Modify Crazy Eye SPS
VEA-T-71 VEA Area - EOP 230 kV System 230.0 Ckt 1_Line MEAD S 230.0 to BOB C T-1/L-1 NA <100% | Not Solved P .
GIP, or apply congestion
TAP  230.0 Ckt 1 ) ,
management to curtail generation
after first contingency
Tran ELDORDO  500.0 to ELDORDO2 , .
MEADS 230 kV---BOB TAP 230 . 0 0 o, |Notice SCE. Modify Ivanpah-
VEA-T-72 KV Ckt #1 230.0 Ckt 1_Line PAHRUMP_1 230.0to C T-1/L-1 6% 98% 153% Eldorado SPS identified in GIP

CRAZY EYE TP 230.0 Ckt 1
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2012/2013 ISO Reliability Assessment - Final Study Results

Study Area: Valley Electric Association - Summer Light Load & Summer Off-Peak with renewables ‘ C |F . |SO
Thermal Overloads ‘ 4 all 8]!:2! gewe 3 Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Category 2014 2017 Potential Mitigation Solutions

Description | Summer |Summer Off-|  N/A
Light Load Peak

Tran ELDORDO  500.0 to ELDORDO2
VEA-T-73 &AvEéEt 2 1 230kV-~BOBTAP 230 230.0 Ckt 1_Line PAHRUMP_1 230.0 to C T1-L1 6% 101%
CRAZY EYE TP 230.0 Ckt 1

Notice SCE. Modify Ivanpah-
Eldorado SPS identified in GIP
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2012/2013 ISO Reliability Assessment - Final Study Results

Study Area: Valley Electric Association - Summer Peak with renewables ‘

& California ISO

Voltage Deviations Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Diiﬁ?p?gn Serr:]‘er Sjr?:nZer Sjr?fnfer Potential Mitigation Solutions
Peak Peak Peak
VEA-VD-1  [BEATTY  138kV Bus B L1 -6.42% -0.92% -0.30%
VEA-VD-2 [BONDGDTP 138 kV Bus B L-1 6.42% -0.92% -0.30%
VEA-VD-3 [FRENCHMN 138 kV Bus B L1 -5.54% -0.79% -0.25%
VEA-VD-4 [GROOMLK 138 kV Bus B L-1 -5.95% -0.86% -0.31%
VEA-VD-5 [JACKASSF 138 kV Bus B L1 -6.24% -0.90% -0.32%
VEA-VD-6 [JOHNNIE 138 kV Bus B L-1 -7.15% -0.96% -0.37%
VEA-VD-7 [LTHRPWLS 138 kV Bus B L-1 -6.40% -0.92% 0.31% |consider higher voltage deviation criteria (7%)
VEA-VD-8 |MERCRYSW 138 kV Bus ) B L-1 -5.29% -0.75% -0.22% |before Charleston-Vista 138 kV line in service
VEA-VD-9 [MERCURY 138 kV Bus Elir:sumHRUMP 138010 VISTA 1380 B L-1 -5.29% -0.76% -0.21%  [while improving PF on distribution loads at
VEA-VD-10 |NTSCANYN 138KV Bus B L-1 621% | -0.90% | -0.33% |Vista/Beatty or adding dynamic reactive power
VEAVD-11 [RAINIER 138 kV Bus B L-1 601% | -087% | -032% [support
VEA-VD-12 [STOCKADE 138 kV Bus B L-1 -6.09% -0.89% -0.33%
VEA-VD-13 [VALLEYNT 138 kV Bus B L-1 -5.94% -0.86% -0.30%
VEA-VD-14 |VALLEYTP 138 kV Bus B L-1 -6.49% -0.93% -0.31%
VEA-VD-15 [VALLEYVE 138kV Bus B L-1 -6.49% -0.93% -0.31%
VEA-VD-16 |[VISTA 138 kV Bus B L-1 -7.15% -0.92% -0.32%
VEA-VD-17 [YUCCAFLT 138 kV Bus B L-1 -5.76% -0.83% -0.28%
VEA-VD-18 [CHARLSTN 138 kV Bus B L-1 -13.26% -1.60% -1.79% Consider higher voltage deviation crteria (7%)
VEA-VD-19 [GAMEBIRD 138 kV Bus . B L-1 -13.15% -2.57% -2.55% before Charleston-Vista 138 kV line in service
VEA-VD-20 |SANDY 138KV Bus l{g\:;é\:'rlztiil\fP 138.0 to GAMEBIRD B L-1 1051% | -204% | 1.65% |yhie improving PF on distribution loads at
' Vista/Beatty and/or adding dynamic reactive power

VEA-VD-21 [THSNDAIR 138 kV Bus B L-1 -13.21% -2.28% -2.32% support.
VEAVD-22 |PAHRUMP 1 230 KV Bus Line PAHRQMP_1 230.0 to CRAZY EYE TP B L1 4.91% 410% 6.65% May be.waivefd due to non-Ioaq t?us by reguests,

- 230.0 Circuit 1 or consider higher voltage deviation criteria (7%)
VEA-VD-23 |PAHRUMP 1 230 kV Bus Line CRAZY EYE TP 230.0 to BOB TAP B LA 3.64% 3.53% 515% May be.waivgd due to non-Ioaq t?us by reguests,

- 230.0 Circuit 1 or consider higher voltage deviation criteria (7%)
VEA-VD-24 |CHARLSTN 138 kV Bus c E::;elfukrzr A327% | -9.80% | -10.85%

California 1ISO/MID/RT October 31, 2012 Page 10 of 33



2012/2013 ISO Reliability Assessment - Final Study Results

Study Area: Valley Electric Association - Summer Peak with renewables

Voltage Deviations

L“y California ISO

Shaping a Renewed Future

California 1ISO/MID/RT

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2014 2017 2022 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
VEA-VD-25 |GAMEBIRD 138 kV Bus c BFgfu';eer A347% | -1047% | -1130%
VEA-VD-26 |GAMEBIRD_PST138 kV Bus c Breaker | 13 16% | -10.16% | -11.30%
Failure Collaborate with NVE to develop SPS to shed load
Brkr Fail PAHRUMP-VISTA 138 & PAHRUMP- Breaker 0 0 o, |Prior to generation coming on line in VEA, or re-
VEA-VD-27' |JOHNNIE 138 kv Bus GAMEBIRD 138 1.000 CatC BKR Fit ¢ Faiure | 10% | 919% | -1045% o ian bay positions for the two 138 KV lines at
Pahrump 138 kV sub.

VEA-VD-28 |SANDY 138KV Bus c BF:fukreer 1053% | -8.18% | -8.74%
VEA-VD-29 |THSNDAIR 138KV Bus c BF:fukreer 1322% | -10.09% | -11.20%
VEA-VD-30 |VISTA 138 kV Bus c BF:fukreer T41% | -945% | -1045%
VEAVD-31 [AMARGOSA 138 KV Bus C L-1/L-1 656% | -6.98% | -10.38%
VEAVD-32 [BEATTY 138KV Bus Cc L1L-1 | -16.05% | -16.98% | -28.06%
VEA-VD-33 |[BONDGDTP 138 kV Bus C L1 | -16.05% | -16.98% | -28.04%
VEA-VD-34 [CHARLSTN 138KV Bus Cc L1 | -19.33% | -20.02% | -32.67%
VEA-VD-35 [DESERT VIEW 230 kV Bus C L1 | 2423% | -26.16% | -36.39%
VEAVD-36 [FRENCHMN 138 kV Bus Cc L1 | 1277% | -1355% | -21.97%
VEA-VD-37 |GAMEBIRD 138 kV Bus C L1 | -1917% | -20.00% | -32.59%
VEA-VD-38 |GROOMLK 138 kV Bus Cc L1 | -13.80% | -14.63% | -23.89%
VEAVD-39 [INDSPR 138 kV Bus C L-1/L-1 718% | -7.66% | -12.06%
VEAVD-40 [ISTAP 138KV Bus Cc L-1/L-1 718% | -7.66% | -12.06%
VEAVD-41 |JACKASSF 138KV Bus C L1 | -14.89% | -1576% | -25.88%
VEA-VD-42 [JOHNNIE 138 kV Bus Cc L1 | -1852% | -19.54% | -32.13%
VEAVD-43 [LTHRPWLS 138KV Bus C L1 | -1597% | -16.89% | -27.87% S
VEA-VD-44 |MERCRYSW 138 KV Bus L NWEST 2300 16 DESERT VIEW C LA | -1213% | -12.87% | -20.79% ReV'e‘t” ;’]"32298 ‘l-(’\\/’LS tt° shed V:’*l '°f‘;‘:? or

N Ine J1io ETH _ o _ o _ o operate ine system In radial with two
xii xg jg :IATE;{(SXI\TJN 11121\\//?;8 230.0 Ckt 1_Line PAHRUMP_1  230.0 to g H;H 1421;2‘;) 1223; zggﬁof independent supplies from Amargosa and

et us CRAZY EYE TP 230.0 Ckt 1 el cnfen | TONR | 9OV R IPahrump after first contingency to isolate potential
VEAVD-47 [PAHRUMP 138 kV Bus c LALA | -19.82% | -2070% | -3357% limpact on the vicinity area (Zone 183/187)
VEA-VD-48 [PAHRUMP_1 230 kV Bus C LA | -2431% | -2627% | -38.56%
VEAVD-49 [RADAR 138KV Bus Cc L-1/L-1 6.89% | -7.35% | -11.56%

October 31, 2012
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2012/2013 ISO Reliability Assessment - Final Study Results

Study Area: Valley Electric Association - Summer Peak with renewables

Voltage Deviations

“‘1 California ISO

Shaping a Renewed Future

California 1ISO/MID/RT

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2014 2017 2022 Potential Mitigation Solutions
Description | Summer Summer Summer
Peak Peak Peak

VEA-VD-50 |RAINIER 138 kV Bus C L-1/L-1 -13.95% -14.79% -24.19%
VEA-VD-51 |SANDY 138 kV Bus C L-1/L1 -15.69% -16.49% -25.12%
VEA-VD-52 |STOCKADE 138 kV Bus C L-1/L-1 -14.17% -15.03% -24.60%
VEA-VD-53 |THSNDAIR 138 kV Bus C L-1/L1 -19.26% -20.04% -32.70%
VEA-VD-54 |VALLEYNT 138 kV Bus C L-1/L-1 -13.78% -14.62% -23.86%
VEA-VD-55 |VALLEYTP 138 kV Bus C L-1/L-1 -16.75% 17.71% -29.32%
VEA-VD-56 |VALLEYVE 138 kV Bus C L-1/L-1 -16.77% -17.73% -29.36%
VEA-VD-57 |VISTA 138 kV Bus C L-1/L-1 -18.88% -19.90% -32.45%
VEA-VD-58 |YUCCAFLT 138 kV Bus C L-1/L-1 -13.32% -14.13% -22.99%
VEA-VD-59 |DESERT VIEW 230 kV Bus C L-1/L-1 -24.23% -26.16% -36.39%
VEA-VD-60 |PAHRUMP_1 230 kV Bus C L-1/L-1 -24.31% -26.27% -38.56%

Line NWEST  230.0 to DESERT VIEW Notice NVE. On 2014 and 2017, review existing
VEA-VD-61  [CRAZY EYE TP230 kV Bus 230.0 Ckt 1_Line CRAZY EYE TP 230.0 to C LA/ NA NA | Not Solved | jy/ 5t shed loads, or operate the VEA 138 kv

BOB TAP  230.0 Ckt 1 system in radial after first contingency to isolate
VEA-VD-62 |DESERT VIEW 230 kV Bus C L-1/L1 -23.14% -25.03% | Not Solved [potential impact on the vicinity area (Zone

183/187). On 2022, modify previous identified
VEA-VD-63 |LTHRPWLS 138 kV Bus c L-1/L-1 115.20% | -16.08% |Not Solved |Crazy Eye SPS to cover this L1/L-1 event, or apply
congestion management to curtail generation after

VEA-VD-64 |MERCRYSW 138 kV Bus C LA | -1160% | -12.31% | Not Solved |°1© Of three generators are tripped by the SPS
VEA-VD-65 |MERCURY 138 kV Bus C L-1/L1 -11.60% -12.32% | Not Solved
VEA-VD-66 |NTSCANYN 138 kV Bus C L-1/L-1 -14.06% -14.90% | Not Solved
VEA-VD-67 |PAHRUMP 138 kV Bus C L-1/L-1 -18.75% -19.60% | Not Solved
VEA-VD-68 |PAHRUMP_1 230 kV Bus C L-1/L-1 -23.23% -25.16% | Not Solved
VEA-VD-69 |RAINIER 138 kV Bus C L-1/L-1 -13.34% -14.14% | Not Solved
VEA-VD-70 |STOCKADE 138 kV Bus C L-1/L-1 -13.54% -14.37% | Not Solved

October 31, 2012
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2012/2013 ISO Reliability Assessment - Final Study Results

Study Area: Valley Electric Association - Summer Peak with renewables

L“y California ISO

Voltage Deviations Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category D(;Ztcer?p(:irgn Serr:]‘er Sjr?:nZer SSr?fnfer Potential Mitigation Solutions

Peak Peak Peak
VEA-VD-71 [THSNDAIR 138 kV Bus C L-1/L-1 -18.23% | -18.98% |[Not Solved
VEA-VD-72 [VALLEYNT 138 kV Bus C L-1/L-1 -13.17% | -13.98% |[Not Solved
VEA-VD-73 [VALLEYTP 138 kV Bus C L-1/L-1 -15.91% | -16.83% [Not Solved
VEA-VD-74 [VALLEYVE 138kV Bus C L-1/L-1 -15.93% | -16.85% [Not Solved
VEA-VD-75 [VISTA 138 kV Bus C L-1/L-1 -17.87% | -18.85% [Not Solved
VEA-VD-76 [YUCCAFLT 138kV Bus C L-1/L-1 -12.74% | -13.51% [Not Solved
VEA-VD-77 [CRAZY EYE TP230 kV Bus C L-1/L-1 NA NA Not Solved
VEA-VD-78 [DESERT VIEW 230 kV Bus C L-1/L-1 -23.14% | -25.03% |[Not Solved
VEA-VD-79 [PAHRUMP_1 230 kV Bus C L-1/L-1 -23.23% | -25.16% |Not Solved
VEA-VD-80 [BEATTY 138 kV Bus C L-1/L-1 -19.90% | -20.62% |Not Solved
VEA-VD-81 [GROOMLK 138 kV Bus C L-1/L-1 -16.84% | -17.41% [Not Solved
VEA-VD-82 [JACKASSF 138 kV Bus C L-1/L-1 -18.27% | -18.92% |[Not Solved
VEA-VD-83 [JOHNNIE 138 kV Bus C L-1/L-1 -23.23% | -24.09% | Not Solved
VEA-VD-84 [LTHRPWLS 138 kV Bus C L-1/L-1 -19.79% | -20.50% | Not Solved
VEA-VD-85 [MERCRYSW 138 kV Bus C L-1/L-1 -14.77% | -15.24% | Not Solved
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2012/2013 ISO Reliability Assessment - Final Study Results

Study Area: Valley Electric Association - Summer Peak with renewables

L“y California ISO

Voltage Deviations Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2014 2017 2022 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak

VEA-VD-86 |MERCURY 138 kV Bus C L-1/L-1 -1477% | -15.25% | Not Solved

VEA-VD-87 |NTSCANYN 138 kV Bus C L-1/L-1 -18.06% | -18.69% | Not Solved

VEA-VD-88 |PAHRUMP 138 kV Bus C L-1/L-1 -25.04% | -25.74% | Not Solved

Review existing UVLS to shed VEA loads, or
VEA-VD-89 [PAHRUMP_1 230 kV Bus Line PAHRUMP_1  230.0 to DESERT VIEW C L-1/L-1 -29.57% | -31.36% | Not Solved |operate the 138 kV system in radial with two
230.0 Ckt 1_Line PAHRUMP_1 230.0 to independent supplies from Amargosa and
VEA-VD-90 |RAINIER 138 kV Bus CRAZY EYE TP 230.0 Ckt 1 C L-1/L-1 17.04% 17.62% | Not Solved |Pahrump after first contingency to isolate potential
impact on the vicinity area (Zone 183/187)

VEA-VD-91 |SANDY  138kV Bus C L-1/L-1 -19.75% | -20.39% | Not Solved

VEA-VD-92 |STOCKADE 138 kV Bus C L-1/L-1 -17.30% | -17.91% | Not Solved

VEA-VD-93 |THSNDAIR 138 kV Bus C L-1/L-1 24.32% | -24.89% | Not Solved

VEA-VD-94 |VALLEYNT 138 kV Bus C L-1/L-1 -16.82% | -17.40% | Not Solved

VEA-VD-95 |VALLEYTP 138 kV Bus C L-1/L-1 2091% | -21.67% | Not Solved

VEA-VD-96 |VALLEYVE 138kV Bus C L-1/L-1 -20.93% | -21.69% | Not Solved

VEA-VD-97 |VISTA 138 kV Bus C L-1/L-1 -23.80% | -24.68% | Not Solved

VEA-VD-98 |YUCCAFLT 138 kV Bus C L-1/L-1 -16.25% | -16.79% | Not Solved

VEA-VD-99 |PAHRUMP_1 230 kV Bus C L-1/L-1 -29.57% | -31.36% | Not Solved

VEA-VD-100 |BEATTY 138 kV Bus C L-1/L-1 -19.16% | -19.84% | Not Solved
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2012/2013 ISO Reliability Assessment - Final Study Results

Study Area: Valley Electric Association - Summer Peak with renewables

L“y California ISO

Voltage Deviations Shaping a Renewed Future

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category D(;Ztcer?p(:irgn Serr:]‘er Sjr?:nZer SSr?fnfer Potential Mitigation Solutions
Peak Peak Peak
VEA-VD-101 [GROOM LK 138 kV Bus C L-1/L-1 -16.26% | -16.80% [Not Solved
VEA-VD-102 [JACKASSF 138 kV Bus C L-1/L-1 -17.63% | -18.23% [Not Solved
VEA-VD-103 [JOHNNIE 138 kV Bus C L-1/L-1 -22.33% | -23.14% |Not Solved
VEA-VD-104 [LTHRPWLS 138 kV Bus C L-1/L-1 -19.06% | -19.72% |Not Solved
VEA-VD-105 [MERCRYSW 138 kV Bus C L-1/L-1 -14.27% | -14.71% | Not Solved
VEA-VD-106 [MERCURY 138 kV Bus C L-1/L-1 -14.27% | -14.72% | Not Solved
VEA-VD-107 [NTSCANYN 138 kV Bus C L-1/L-1 -17.42% | -18.02% |Not Solved
VEA-VD-108 [PAHRUMP 138 kV Bus C L-1/L-1 -24.04% | -24.69% |Not Solved

Notice NVE. On 2014 and 2017, review existing
VEA-VD-109 |PAHRUMP_1 230 kV Bus C L-1/L-1 2856% | -30.31% | Not Solved |UVLS to shed loads, or operate the VEA 138 kV

Line PAHRUMP_1  230.0 to DESERT VIEW system in radial after first contingency to isolate

VEA-VD-110 |RAINIER 138 kV Bus 230.0 Ckt 1_Line CRAZY EYE TP 230.0 to c LAt | 1645% | 17.00% | Not Solved [POtental impact on the vicinity area (Zone
BOBTAP  230.0 Ckt 1 183/187). On 2022, modify previous identified

Crazy Eye SPS to cover this L1/L-1 event, or apply
VEA-VD-111 |SANDY 138 kV Bus C L-1/L1 -18.98% -19.58% Not Solved Congestion management to curtail generation after

one of three generators are tripped by the SPS

VEA-VD-112 |STOCKADE 138 kV Bus C L-1/L-1 -16.71% | -17.28% | Not Solved
VEA-VD-113 |THSNDAIR 138 kV Bus C L-1/L-1 -23.35% | -23.88% | Not Solved
VEA-VD-114 |VALLEYNT 138 kV Bus C L-1/L-1 -16.24% | -16.79% | Not Solved
VEA-VD-115 [VALLEYTP 138 kV Bus C L-1/L-1 -20.12% | -20.83% | Not Solved
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2012/2013 ISO Reliability Assessment - Final Study Results

Study Area: Valley Electric Association - Summer Peak with renewables

L“y California ISO

Voltage Deviations Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2014 2017 2022 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak

VEA-VD-116 |VALLEYVE 138 kV Bus C L-1/L-1 -20.14% | -20.85% | Not Solved

VEA-VD-117 |VISTA 138 kV Bus C L-1/L-1 -22.86% | -23.68% | Not Solved

VEA-VD-118 |YUCCAFLT 138 kV Bus C L-1/L-1 -15.69% | -16.20% | Not Solved

VEA-VD-119 |CRAZY EYE TP230 kV Bus C L-1/L-1 NA NA Not Solved

VEA-VD-120 |PAHRUMP_1 230 kV Bus C L-1/L-1 -28.56% | -30.31% | Not Solved

Tran PAHRUMP_1  230.00 to PAHRUMP . . Review existing UVLS to shed VEA loads, or
VEA-VD-121 |BEATTY 138KV Bus 138.00 Ckt 1 0.00_TranPAHRUMP 1 | © TAM-1 ] 19.73% | -20.89% | Not Solved | ate the 138 KV system i radial with two
230.00 to PAHRUMP  138.00 Ckt 2 independent supplies from Amargosa and
VEA-VD-122 |BONDGDTP 138 kV Bus 0.00 C T-1/T-1 -19.72% | -20.88% |Not Solved |Pahrump after first contingency to isolate potential
impact on the vicinity area (Zone 183/187)

VEA-VD-123 |CHARLSTN 138 kV Bus C T-1/T-1 24.26% | -25.07% | Not Solved

VEA-VD-124 |FRENCHMN 138 kV Bus C T-1/T-1 -1540% | -16.36% | Not Solved

VEA-VD-125 |GAMEBIRD 138 kV Bus C T-1/T-1 24.04% | -25.04% | Not Solved

VEA-VD-126 |GROOM LK 138 kV Bus C T-1/T-1 -16.67% | -17.70% | Not Solved

VEA-VD-127 |JACKASSF 138 kV Bus C T-1/T-1 -18.11% | -19.19% | Not Solved

VEA-VD-128 |JOHNNIE 138 kV Bus C T-1/T-1 -23.06% | -24.33% | Not Solved

VEA-VD-129 |LTHRPWLS 138 kV Bus C T-1/T-1 -19.62% | -20.77% | Not Solved

VEA-VD-130 [MERCRYSW 138 kV Bus C T-1/T-1 -1461% | -15.52% | Not Solved
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2012/2013 ISO Reliability Assessment - Final Study Results

Study Area: Valley Electric Association - Summer Peak with renewables

Voltage Deviations

L“y California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2014 2017 2022 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak

VEA-VD-131 [MERCURY 138 kV Bus C T-1/T-1 -1461% | -15.53% | Not Solved

VEA-VD-132 |[NTSCANYN 138 kV Bus C T-1/T-1 -17.89% | -18.97% | Not Solved

VEA-VD-133 |PAHRUMP 138 kV Bus C T-1/T-1 -24.88% | -25.96% | Not Solved

VEA-VD-134 |RAINIER 138 kV Bus C T-1/T-1 -16.87% | -17.90% | Not Solved

VEA-VD-135 |SANDY 138 kV Bus C T-1/T-1 -19.61% | -20.56% | Not Solved

VEA-VD-136 |STOCKADE 138 kV Bus C T-1/T-1 1714% | -18.19% | Not Solved

VEA-VD-137 |THSNDAIR 138 kV Bus C T-1/T-1 24.16% | -25.11% | Not Solved

VEA-VD-138 |VALLEYNT 138 kV Bus C T-1/T-1 -16.65% | -17.68% | Not Solved

VEA-VD-139 |VALLEYTP 138 kV Bus C T-1/T-1 20.74% | -21.93% | Not Solved

VEA-VD-140 |VALLEYVE 138 kV Bus C T-1/T-1 -20.76% | -21.96% | Not Solved

VEA-VD-141 |VISTA 138 kV Bus C T-1/T-1 23.64% | -24.91% | Not Solved

VEA-VD-142 |YUCCAFLT 138 kV Bus C T-1/T-1 -16.08% | -17.07% | Not Solved

VEA-VD-143 |BOB TAP 230 kV Bus C L-1/L-1 NA -11.22% | Not Solved | . o

Tan E100R00 _ 5000 ELDOROO? T S TR
VEA-VD-144 |ELDORDO2 230 kV Bus 230.0 Ckt 1_Line MEAD S 230.0 to BOB C L-1/L-1 NA -11.07% | Not Solved |. " .. P P )
identified in GIP, or apply congestion management
TAP  230.0 Ckt 1 : , X :
to curtail generation after first contingency

VEA-VD-145 |PAHRUMP_1 230 kV Bus C L-1/L-1 -1.61% -10.36% | Not Solved

California 1ISO/MID/RT
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2012/2013 ISO Reliability Assessment - Final Study Results

Study Area: Valley Electric Association - Summer Light Load & Summer Off-Peak with renewables

Voltage Deviations

“}y 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

VEA-VD-146 |DESERT VIEW 230 kV Bus ;I;(? (;\l g’iﬁl 1 230010 DESERT VIEW C L-1 7.48% 3.78% May be waived due to non-load bus by requests
VEA-VD-147 |PAHRUMP_1 230 kV Bus c L-1/L-1 15.77% -13.14% Develop operation procedure to prevent voltage

Line NWEST 230.0 to DESERT VIEW surge on 230 kV buses prior to second

230.0 Ckt 1_Line PAHRUMP_1 230.0 to contingency for light load condition, and review
VEA-VD-148 |DESERT VIEW 230 kV Bus CRAZY EYE TP 230.0 Ckt 1 L-1/L-1 19.55% -11.42% existing UVLS to shed VEA loads under higher

load condition
C

VEA-VD-149 [DESERT VIEW 230 kV Bus Line NWEST  230.0 to DESERT VIEW c L-1/L-1 NA -10.41%

230.0 Ckt 1_Line CRAZY EYE TP 230.0 to Review existing UVLS to shed VEA loads
VEA-VD-150 |PAHRUMP_1 230 KV Bus BOBTAP  230.0 Ckt 1 c L-1/L-1 NA -12.14%

Line PAHRUMP_1  230.0 to DESERT VIEW
VEA-VD-151 |PAHRUMP_1 230 kV Bus 230.0 Ckt 1_Line PAHRUMP_1  230.0 to L-1/L-1 -12.48% | -16.44% Review existing UVLS to shed loads

CRAZY EYE TP 230.0 Ckt 1 C

Line PAHRUMP_1  230.0 to DESERT VIEW
VEA-VD-152 |PAHRUMP_1 230 kV Bus 230.0 Ckt 1_Line CRAZY EYE TP 230.0 to L-1/L-1 -11.55% | -15.51% Review existing UVLS to shed loads

BOB TAP  230.0 Ckt 1 C
VEA-VD-153 |BOB TAP 230 kV Bus C L-1/L-1 NA -10.99% . . o

Tan E100%00 5000 0ELDOROC? e e e e
VEA-VD-154 |ELDORDO2 230 kV Bus 230.0 Ckt 1_Line MEADS  230.0 to BOB L-1/L-1 NA -10.85% IUSIer AP P .

C identified in GIP, or apply congestion management
TAP  230.0 Ckt 1 : . . .
to curtail generation after first contingency

VEA-VD-155 |PAHRUMP_1 230 kV Bus c L-1/L-1 -0.03% -11.51%

California 1ISO/MID/RT
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2012/2013 ISO Reliability Assessment - Final Study Results

Study Area: Valley Electric Association - Summer Peak with renewables

“‘% California ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category Description 2014 Summer| 2017 Summer | 2022 Summer Potential Mitigation Solutions
Peak Peak Peak
VEA-V-1 CHARLSTN 138 kV Bus , B L-1 0.88 1.00 1.00 Adjust NLTC of Amargosa 230/138 kV
VEAV-2  |GAMEBIRD 138KV Bus '1‘?86 OP é::zti:'\fp 138.0to GAMEBIRD B L1 0.89 100 0.99 trgjnsformer i .doablle.if not new Charlestor-
VEA-V-3  [THSNDAIR 138 kV Bus B L-1 0.89 1.00 0.99 Vista 138 kV line will fix it
VEAV-4  |CHARLSTN 138KV Bus C Breaker 0.88 0.92 0.91
Failure
VEAV-5  |GAMEBIRD 138KV Bus Brkr Fail PAHRUMP-VISTA 136 & c Breaker 0.89 0.92 091 |Collaborate with NVE to develop SPS to
PAHRUMP-GAMERIRD 138 1.000 CatC Failure ghed load prior to generation ggmlng on line
Breaker in VEA, or re-arrange bay positions for the
VEAV-6  |GAMEBIRD_PST138 kV Bus BKR Fit C Eailure 0.89 0.92 090 |wo 138 KV lines at Pahrump 138 KV sub.
VEAV-7  |THSNDAIR 138KV Bus C Breaker 0.89 0.92 0.90
Failure
VEAV-8  |AMARGOSA 138 kV Bus c L-1/L-1 0.94 0.94 0.89
VEAV9  [BEATTY 138KV Bus c L-1/L-1 0.86 0.85 0.75
VEA-V-10  [BONDGDTP 138 kV Bus c L-1/L-1 0.86 0.85 0.75
VEA-V-11  [CHARLSTN 138 kV Bus c L-1/L-1 0.82 0.82 0.69
VEA-V-12  [DESERT VIEW 230 kV Bus c L-1/L-1 0.76 0.75 0.63
VEA-V-13  [FRENCHMN 138 kV Bus c L-1/L-1 0.89 0.88 0.81
VEA-V-14  |GAMEBIRD 138 kV Bus c L-1/L-1 0.83 0.82 0.69
VEA-V-15  |GROOMLK 138 kV Bus c L-1/L-1 0.88 0.88 0.80
VEA-V-16  |INDSPR 138KV Bus c L-1/L-1 0.94 0.94 0.90
VEAV-17  [ISTAP 138KV Bus c L-1/L-1 0.94 0.94 0.90
VEA-V-18  [JACKASSF 138 kV Bus c L-1/L-1 0.87 0.86 0.77
VEA-V-19  [JOHNNIE 138 kV Bus c L-1/L-1 0.84 0.83 0.71 Review existing UVLS to shed VEA loads,
VEA-V-20  [LTHRPWLS 138 kV Bus Line NWEST  230.0 to DESERT VIEW C L-1/L-1 0.86 0.85 0.75 or operate the 138 kV system in radial with
VEA-V-21 MERCRYSW 138 kV Bus 9300 Ckt 1 Line PAI-iRUMP 1 230010 C L-1/L1 0.89 0.89 0.82 two independent supplies from Amargosa
VEA-V-22  |MERCURY 138KV Bus CRAZY EYE TP 230.0 Ckt 1 c L-1/L-1 0.89 0.89 0.82 and Pahrump after first contingency to
VEAV-23  |NTSCANYN 138 kV Bus c L-1/L-1 0.87 0.87 0.78 isolate potential impact on the vicinity area
VEAV-24  |PAHRUMP 138 kV Bus c LA/ 0.83 0.82 069 |£one183/187)
VEA-V-25  [PAHRUMP_1 230KV Bus c L-1/L-1 0.75 0.74 0.62
VEA-V-26  |RAINIER 138KV Bus c L-1/L-1 0.88 0.88 0.80
VEA-V-27  [SANDY  138kV Bus c L-1/L-1 0.86 0.85 0.76
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2012/2013 ISO Reliability Assessment - Final Study Results

Study Area: Valley Electric Association - Summer Peak with renewables

‘““% California ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category Description 2014 Summer| 2017 Summer | 2022 Summer Potential Mitigation Solutions
Peak Peak Peak
VEA-V-28 THSNDAIR 138 kV Bus C L-1/L-1 0.83 0.82 0.69
VEA-V-29 VALLEYNT 138 kV Bus C L-1/L-1 0.88 0.88 0.80
VEA-V-30 VALLEYTP 138 kV Bus C L-1/L-1 0.86 0.85 0.74
VEA-V-31 VALLEYVE 138 kV Bus C L-1/L-1 0.86 0.85 0.74
VEA-V-32 VISTA 138 kV Bus C L-1/L-1 0.84 0.82 0.70
VEA-V-33 YUCCAFLT 138 kV Bus C L-1/L-1 0.89 0.88 0.81
VEA-V-34 DESERT VIEW 230 kV Bus C L-1/L-1 0.76 0.75 0.63
VEA-V-35 PAHRUMP_1 230 kV Bus C L-1/L-1 0.75 0.74 0.62
VEA-V-36 BEATTY 138 kV Bus C L-1/L-1 0.87 0.86 Not Solved
VEA-V-37 BONDGDTP 138 kV Bus C L-1/L-1 0.87 0.86 Not Solved
VEA-V-38 CHARLSTN 138 kV Bus C L-1/L-1 0.83 0.83 Not Solved
VEA-V-39 CRAZY EYE TP230 kV Bus C L-1/L-1 0.76 0.76 Not Solved
VEA-V-40 DESERT VIEW 230 kV Bus C L-1/L-1 0.77 0.76 Not Solved
VEA-V-41 FRENCHMN 138 kV Bus C L-1/L-1 0.90 0.89 Not Solved
VEA-V-42 GAMEBIRD 138 kV Bus C L-1/L-1 0.84 0.83 Not Solved
VEA-V-43 GROOMLK 138 kV Bus C L-1/L-1 0.89 0.88 Not Solved
VEA-V-44 JACKASSF 138 kV Bus C L-1/L-1 0.88 0.87 Not Solved
VEA-V-45 JOHNNIE 138 kV Bus C L-1/L-1 0.85 0.84 Not Solved Notice NVE. On 2014 and 2017, review
VEA-V-46 LTHRPWLS 138 kV Bus C L-1/L-1 0.87 0.86 Not Solved existing UVLS to shed loads, or operate the
VEA-V-47 MERCRYSW 138 kV Bus C L-1/L1 0.90 0.89 Not Solved  |\vEA 138 kV system in radial after first
VEA-V-48  |IMERCURY 138 kV Bus Line NWEST  230.0 to DESERT VIEW C L-1/L-1 0.90 0.89 Not Solved |contingency to isolate potential impact on
VEA-V-49 NTSCANYN 138 kV Bus 230.0 Ckt 1_Line CRAZY EYE TP 230.0 to C L-1/L-1 0.88 0.87 Not Solved  |the vicinity area (Zone 183/187). On 2022,
VEA-V-50 PAHRUMP 138 kV Bus BOB TAP  230.0 Ckt 1 C L-1/L-1 0.84 0.83 Not Solved  |modify previous identified Crazy Eye SPS to
VEAV-51  |PAHRUMP_1 230KV Bus C L-A/L-1 0.76 0.75 Not Solved _|cover this L1/L-1 event, or apply congestion
VEAV52 |RAINEER 138KV Bus C LA 0.89 0.88 Not Solved _|"anagement to curtai generation after one
of three generators are tripped by the SPS
VEA-V-53 SANDY 138 kV Bus C L-1/L-1 0.87 0.86 Not Solved
VEA-V-54 THSNDAIR 138 kV Bus C L-1/L-1 0.84 0.83 Not Solved
VEA-V-55 VALLEYNT 138 kV Bus C L-1/L-1 0.89 0.88 Not Solved
VEA-V-56 VALLEYTP 138 kV Bus C L-1/L-1 0.87 0.86 Not Solved
VEA-V-57 VALLEYVE 138 kV Bus C L-1/L1 0.87 0.86 Not Solved
VEA-V-58 VISTA 138 kV Bus C L-1/L-1 0.85 0.83 Not Solved
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2012/2013 ISO Reliability Assessment - Final Study Results

Study Area: Valley Electric Association - Summer Peak with renewables

‘““% California ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category Description 2014 Summer| 2017 Summer | 2022 Summer Potential Mitigation Solutions
Peak Peak Peak
VEA-V-59  [YUCCAFLT 138 kV Bus C L-1/L-1 0.89 0.89 Not Solved
VEA-V-60  [CRAZY EYE TP230 kV Bus C L-1/L-1 0.76 0.76 Not Solved
VEA-V-61  [DESERT VIEW 230 kV Bus C L-1/L-1 077 0.76 Not Solved
VEA-V-62  [PAHRUMP_1 230 kV Bus C L-1/L-1 0.76 0.75 Not Solved
VEA-V-63  [BEATTY 138KV Bus C L-1/L-1 0.82 0.82 Not Solved
VEA-V-64  [BONDGDTP 138 kV Bus C L-1/L-1 0.82 0.82 Not Solved
VEA-V-65 [CHARLSTN 138 kV Bus C L-1/L-1 077 0.77 Not Solved
VEA-V-66  [FRENCHMN 138 kV Bus C L-1/L-1 0.86 0.86 Not Solved
VEA-V-67  |GAMEBIRD 138 kV Bus C L-1/L-1 078 0.77 Not Solved
VEA-V-68  |[GROOM LK 138 kV Bus C L-1/L-1 0.85 0.85 Not Solved
VEA-V-69  [JACKASSF 138KV Bus C L-1/L-1 0.84 0.83 Not Solved
VEA-V-70  [JOHNNIE 138 kV Bus C L-1/L-1 0.79 0.78 Not Solved
VEA-V-71  [LTHRPWLS 138KV Bus C L-1/L-1 0.83 0.82 Not Solved
VEAV-72  |MERCRYSW 138 kV Bus C L-1/L-1 0.87 0.86 Not Solved |Review existing UVLS to shed VEA loads,
VEAV-73  |MERCURY 138KV Bus Line PAHRUMP_1  230.0 to DESERT c T 0.87 0.86 Not Solved ;;gf:;g;eeahdee;fgukp\;l?g?ffgﬂm'mggozgh
VEA-V-74  [NTSCANYN 138 kV Bus VIEW 230.0 Ckt 1_Line PAHRUMP_1 Cc L-1/L-1 0.84 0.84 Not Solved : :
and Pahrump after first contingency to
VEA-V-75  |PAHRUMP 138KV Bus 230.0to CRAZY EYE TP 230.0 Ckt 1 C L-1/L-1 0.78 0.77 Not Solved _|ispjate potential impact on the vicinity area
VEA-V-76  [PAHRUMP_1 230 kV Bus C L-1/L-1 0.70 0.69 Not Solved _|(zone 183/187)
VEA-V-77  [RAINIER 138KV Bus C L-1/L-1 0.85 0.85 Not Solved
VEA-V-78  [SANDY 138KV Bus C L-1/L-1 0.82 0.81 Not Solved
VEA-V-79  [THSNDAIR 138 kV Bus c L-1/L-1 078 0.77 Not Solved
VEA-V-80  [VALLEYNT 138 kV Bus C L-1/L-1 0.85 0.85 Not Solved
VEA-V-81  [VALLEYTP 138 kV Bus c L-1/L-1 0.82 0.81 Not Solved
VEA-V-82  [VALLEYVE 138KV Bus C L-1/L-1 0.82 0.81 Not Solved
VEA-V-83  [VISTA 138KV Bus c L-1/L-1 0.79 0.78 Not Solved
VEA-V-84  [YUCCAFLT 138KV Bus C L-1/L-1 0.86 0.85 Not Solved
VEA-V-85  [PAHRUMP_1 230 kV Bus c L-1/L-1 0.70 0.69 Not Solved
VEA-V-86  [BEATTY 138KV Bus C L-1/L-1 0.83 0.82 Not Solved
VEA-V-87  [BONDGDTP 138 kV Bus C L-1/L-1 0.83 0.82 Not Solved
VEA-V-88  [CHARLSTN 138 kV Bus C L-1/L-1 078 0.78 Not Solved
VEA-V-89  [CRAZY EYE TP230 kV Bus C L-1/L-1 0.71 0.70 Not Solved
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2012/2013 ISO Reliability Assessment - Final Study Results

Study Area: Valley Electric Association - Summer Peak with renewables

‘““% California ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category Description 2014 Summer| 2017 Summer | 2022 Summer Potential Mitigation Solutions
Peak Peak Peak
VEA-V-90 FRENCHMN 138 kV Bus C L-1/L-1 0.87 0.87 Not Solved
VEA-V-91 GAMEBIRD 138 kV Bus C L-1/L-1 0.79 0.78 Not Solved
VEA-V-92 GROOM LK 138 kV Bus C L-1/L-1 0.86 0.86 Not Solved
VEA-V-93 JACKASSF 138 kV Bus C L-1/L-1 0.84 0.84 Not Solved
VEA-V-94 JOHNNIE 138 kV Bus C L-1/L-1 0.80 0.79 Not Solved Notice NVE. On 2014 and 2017, review
VEA-V-95 LTHRPWLS 138 kV Bus C L-1/L-1 0.83 0.83 Not Solved existing UVLS to shed loads, or operate the
VEA-V-96 MERCRYSW 138 kV Bus C L-1/L1 0.87 0.87 Not Solved  |\vEA 138 KV system in radial after first
VEA-V-97  |MERCURY 138 kV Bus Line PAHRUMP_1  230.0 to DESERT C L-1/L-1 0.87 0.87 Not Solved  |contingency to isolate potential impact on
VEA-V-98 NTSCANYN 138 kV Bus VIEW 230.0 Ckt 1_Line CRAZY EYE TP C L-1/L1 0.85 0.84 Not Solved  |the vicinity area (Zone 183/187). On 2022,
VEA-V-99 PAHRUMP 138 kV Bus 230.0to BOB TAP  230.0 Ckt 1 C L-1/L-1 0.79 0.78 Not Solved  |modify previous identified Crazy Eye SPS to
VEA-V-100 [PAHRUMP_1 230 kV Bus C L-1/L-1 0.71 0.70 Not Solved |cover this L1/L-1 event, or apply congestion
VEA-V-101 |RAINIER 138 kV Bus c L-A/L-1 0.86 0.85 Not Solved _|Management to curtai generation after one
of three generators are tripped by the SPS
VEA-V-102 |SANDY 138 kV Bus C L-1/L-1 0.83 0.82 Not Solved
VEA-V-103 |THSNDAIR 138 kV Bus C L-1/L-1 0.79 0.78 Not Solved
VEA-V-104 |VALLEYNT 138 kV Bus C L-1/L-1 0.86 0.86 Not Solved
VEA-V-105 |VALLEYTP 138 kV Bus C L-1/L-1 0.82 0.82 Not Solved
VEA-V-106 [VALLEYVE 138 kV Bus C L-1/L-1 0.82 0.82 Not Solved
VEA-V-107 |VISTA 138 kV Bus C L-1/L-1 0.80 0.79 Not Solved
VEA-V-108 |YUCCAFLT 138 kV Bus C L-1/L-1 0.86 0.86 Not Solved
VEA-V-109 |CRAZY EYE TP230 kV Bus C L-1/L-1 0.71 0.70 Not Solved
VEA-V-110 [PAHRUMP_1 230 kV Bus C L-1/L-1 0.7 0.70 Not Solved
VEA-V-111  |BEATTY 138 kV Bus Tran PAHRUMP_1  230.00 to PAHRUMP C T-1/T1 0.82 0.81 Not Solved  |Review existing UVLS to shed VEA loads,
VEA-V-112 |BONDGDTP 138 kV Bus 138.00 Ckt 1 0.00_Tran C T-1/T-1 0.83 0.81 Not Solved  [or operate the 138 kV system in radial with
VEAV-113 |CHARLSTN 138 kV Bus PAHRUMP_1  230.00 to PAHRUMP C TAT1 077 0.77 Not Solved |wo independent supplies from Amargosa
VEAV-114 |FRENCHMN 138 kV Bus 138.00 Ckt2 0.00 c AT 0.86 0.86 Not Solved _|2d Pahrump afterfirst contingency to
isolate potential impact on the vicinity area
VEA-V-115 |GAMEBIRD 138 kV Bus C T-1/T1 0.78 0.77 Not Solved (Zone 183/187)
VEA-V-116 |GROOM LK 138 kV Bus C T-1/T1 0.86 0.85 Not Solved
VEA-V-117 |JACKASSF 138 kV Bus C T-1/T1 0.84 0.83 Not Solved
VEA-V-118 |JOHNNIE 138 kV Bus C T-1/T1 0.80 0.78 Not Solved
VEA-V-119  [LTHRPWLS 138 kV Bus C T-1/T1 0.83 0.82 Not Solved
VEA-V-120 |MERCRYSW 138 kV Bus C T-1/T1 0.87 0.86 Not Solved
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2012/2013 ISO Reliability Assessment - Final Study Results

Study Area: Valley Electric Association - Summer Peak with renewables

2 Cdlifornia ISO

High/Low Voltage ‘ y Shaping a Renewed Future
Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category Description 2014 Summer| 2017 Summer | 2022 Summer Potential Mitigation Solutions
Peak Peak Peak

VEA-V-121  [MERCURY 138 kV Bus C T-1/T-1 0.87 0.86 Not Solved

VEA-V-122 INTSCANYN 138 kV Bus C T-1/T1 0.84 0.83 Not Solved

VEA-V-123 [PAHRUMP 138 kV Bus C T-1/T-1 0.78 0.77 Not Solved

VEA-V-124 |RAINIER 138 kV Bus C T-1/T1 0.85 0.85 Not Solved

VEA-V-125 ([SANDY 138 kV Bus C T-1/T-1 0.82 0.81 Not Solved

VEA-V-126 |THSNDAIR 138 kV Bus C T-1/T1 0.78 0.77 Not Solved

VEA-V-127 [VALLEYNT 138 kV Bus C T-1/T-1 0.86 0.85 Not Solved

VEA-V-128 |VALLEYTP 138 kV Bus C T-1/T1 0.82 0.81 Not Solved

VEA-V-129 [VALLEYVE 138 kV Bus C T-1/T-1 0.82 0.81 Not Solved

VEA-V-130 |VISTA 138 kV Bus C T-1/T1 0.79 0.77 Not Solved

VEA-V-131  [YUCCAFLT 138 kV Bus C T-1/T-1 0.86 0.85 Not Solved

VEA-V-132 |CRAZY EYE TP230 kV Bus C T-1/L-1 0.98 0.89 Not Solved

Notice SCE. Modify Crazy Eye SPS
Tran ELDORDO  500.0 to ELDORDO2 identified in Cluster Alpha and Ivanpah-
230.0 Ckt1_Line MEADS  230.0 to BOB Eldorado SPS identified in GIP, or apply
VEA-V-133  [PAHRUMP_1 230 kV Bus TAP  230.0 Ckt 1 C T-1/L-1 0.98 0.90 Not Solved congestion management to curtail
generation after first contingency
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2012/2013 ISO Reliability Assessment - Final Study Results

Study Area: Valley Electric Association - Summer Light Load & Summer Off-Peak with renewables

‘v‘}, California ISO

HIgh/LOW VoItage Shaping a Renewed Future
Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category 7, 2014 Summer| 2017 Summer Potential Mitigation Solutions
Description . N/A
Light Load Off-Peak
VEA-V-134 |DESERT VIEW 230 kV Bus c L-1/L-1 1.18 0.90 Develop operation procedure to prevent
Line NWEST 230.0 to DESERT VIEW voltage surge on 230 kV buses prior to
230.0 Ckt 1_Line PAHRUMP_1 230.0 to second contingency for light load condition,
CRAZY EYE TP 230.0 Ckt 1 and review existing UVLS to shed VEA loads
VEA-V-135 PAHRUMP_1 230 kV Bus C L-1/L-1 1.16 0.89 under h|gher load condition
Line PAHRUMP_1  230.0 to DESERT May be waived by request due to non-load
VEA-V-136 |PAHRUMP_1 230 kV Bus VIEW 230.0 Ckt 1_Line PAHRUMP_1 C L-1/L-1 0.88 0.86 bus while reviewing existing UVLS to shed
230.0 to CRAZY EYE TP 230.0 Ckt 1 loads
VEA-V-137 |CRAZY EYE TP230 kV Bus Line PAHRUMP_1 230.0 to DESERT C L-1/L-1 NA 0.87 May be waived by request due to non-load
VIEW 230.0 Ckt 1_Line CRAZY EYE TP bus while reviewing existing UVLS to shed
VEA-V-138 |PAHRUMP_1 230 kV Bus 230.0to BOB TAP  230.0 Ckt 1 C L-1/L1 0.89 0.87 loads
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Study Area: Valley Electric Association - Summer Peak with renewables

“)y California ISO

Transient Stability Shaping a Renewed Future
Transient Stability Perf
ID Contingency Category Category fansieT STy " eTommanc Potential Mitigation Solutions
Description 2014 Summer Peak 2017 Summer Peak 2022 Summer Peak
Crazy Eye Tap.-Bob Tap 239 KVline S out modify previous identified Crazy Eye SPS
with system adjustment to trip one unit at to cover this L1/L-1 event, or apply
. I 0 = 5

VEA-TS-1 Crazy Eye, followed by a 3PH faullt at c LA/LA NA NA Highest voltage dp. 12.8% congestion management to curtail

Pahrump 230 kV bus that results in Pahrump- Lowest Frequency: 59.455 .
: o generation after one of three generators

Desert View 230 kV line tripped and 2nd are triobed by the SPS
generator tripped by SPS pped by
Pahrump-Desert View 230 kV line is out modify previous identified Crazy Eye SPS
without system adjustemnt, foollowed by a to cover this L1/L-1 event, or apply

VEA-TS-2  [3PH fault at Crazy Eye 230 kV bus, that C L-1/L1 NA NA Lowest Frequency: 59.54 [congestion management to curtail
results in Crazy Eye-Bob Tap 230 kV line generation after one of three generators
tripped and 2 units tripped out by SPS are tripped by the SPS
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2012/2013 ISO Reliability Assessment - Final Study Results

Study Area: Valley Electric Association - Summer Light Load & Summer Off-Peak with renewables

&M

e =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

No transient stability issues identified.
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2012/2013 ISO Reliability Assessment - Final Study Results

Study Area: Valley Electric Association - Summer Peak with renewables

Post-Transient Thermal Overloads

“3 California 1ISO

Shaping a Renewed Future

ID Overloaded Facility

Worst Contingency

Category

Category
Description

Loading (%)
2014 2017 2022
Summer Summer Summer
Peak Peak Peak

Potential Mitigation Solutions

No post-transient thermal overloads identified.
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Study Area: Valley Electric Association - Summer Light Load & Summer Off-Peak with renewables

Post-Transient Thermal Overloads

“3 California 1ISO

Shaping a Renewed Future

ID Overloaded Facility

Worst Contingency

Category

Category
Description

Loading (%)
2014 2017
Summer | Summer Off- N/A
Light Load Peak

Potential Mitigation Solutions

No post-transient thermal overloads identified.
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Study Area: Valley Electric Association - Summer Peak with renewables

Post-Transient Voltage Deviations

g’; California ISO

Shaping a Renewed Future

California 1ISO/MID/RT

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2014 2017 2022 Potential Mitigation Solutions
Description | Summer Summer Summer
Peak Peak Peak

VEA-PVD-1 |COLDCREK 138.0 C L-1/L-1 NA NA 10
VEA-PVD-2 [FRENCHMN 138.0 C L-1/L-1 NA NA 18.4
VEA-PVD-3 [GROOM LK 138.0 C L-1/L-1 NA NA 18.6
VEA-PVD-4 [IND SPR 138.0 C L-1/L-1 NA NA 13.1
VEA-PVD-5 |ISTAP 138.0 C L-1/L-1 NA NA 13.1
VEA-PVD-6 [JACKASSF 138.0 C L-1/L-1 NA NA 19.2
VEA-PVD-7 |MERCRYSW 138.0 C L-1/L-1 NA NA 18.2
VEA-PVD-8 [MERCURY 138.0 C L-1/L-1 NA NA 18.2
VEA-PVD-9 |NTSCANYN 138.0 C L-1/L-1 NA NA 19.1
VEA-PVD-10 [RADAR 138.0 C L-1/L-1 NA NA 12.7
VEA-PVD-11 [RAINIER 138.0 C L-1/L-1 NA NA 18.6
VEA-PVD-12 |[STOCKADE 138.0 C L-1/L-1 NA NA 18.7
VEA-PVD-13 [VALLEYNT 138.0 C L-1/L-1 NA NA 18.6
VEA-PVD-14 [YUCCAFLT 138.0 C L-1/L-1 NA NA 18.6
VEA-PVD-15 [PAHRUMP1 230.0 C L-1/L-1 NA NA 8.9
VEA-PVD-16 |AMARGOSA 138.0 _ o _ C L-1/L-1 NA NA 15.1

:a;gg}gfi?::;r\ftlef\g ”i BOeI;\Lhn:;:'u;aw;tr;ut modify previous identified Crazy Eye SPS to cover
VEA-PVD-17 [BEATTY 138.0 y justemnt, folowed by a S fau C L-/L-1 NA NA 198 |this L1/L-1 event, or apply congestion

Crazy Eye 230 kV bus, that results in Crazy Eye . X

L o management to curtail generation after one of

Bob Tap 230 kV line tripped and 1 unit tripped .
VEA-PVD-18 [BONDGDTP 138.0 out by SPS c L-1/L-1 NA NA 19.8  |three generators are tripped by the SPS
VEA-PVD-19 [LTHRPWLS 138.0 C L-1/L-1 NA NA 19.7
VEA-PVD-20 |PAHRUMP 138.0 C L-1/L-1 NA NA 11.8
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Study Area: Valley Electric Association - Summer Peak with renewables

Post-Transient Voltage Deviations

&> Cdlifornia ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Diiﬁ?p?gn Serr:]‘er Sjr?:nZer Sjr?fnfer Potential Mitigation Solutions

Peak Peak Peak
VEA-PVD-21 [SANDY 138.0 C L-1/L-1 NA NA 16.7
VEA-PVD-22 [VALLEYVE 138.0 C L-1/L-1 NA NA 19.2
VEA-PVD-23 [VALLEYTP 138.0 C L-1/L-1 NA NA 19.2
VEA-PVD-24 [VISTA 138.0 C L-1/L-1 NA NA 15.1
VEA-PVD-25 [JOHNNIE 138.0 C L-1/L-1 NA NA 16.2
VEA-PVD-26 [GAMEBIRD 138.0 C L-1/L-1 NA NA 14.2
VEA-PVD-27 [GAMEBIRD 138.0 C L-1/L-1 NA NA 13.7
VEA-PVD-28 [THSNDAIR 138.0 C L-1/L-1 NA NA 14.1
VEA-PVD-29 [CHARLSTN 138.0 C L-1/L-1 NA NA 14.6

California 1ISO/MID/RT

October 31, 2012

Page 30 of 33



2012/2013 ISO Reliability Assessment - Final Study Results

Study Area: Valley Electric Association - Summer Light Load & Summer Off-Peak with renewables

Post-Transient Voltage Deviations

“3 California ISO

Shaping a Renewed Future

D Substation

Worst Contingency

Category

Category
Description

Post Cont. Voltage Deviation %

2014
Summer
Light Load

2017
Summer Off-
Peak

N/A

Potential Mitigation Solutions

No post-transient voltage deviations identified.
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Study Area: Valley Electric Association - with renewables

Single Contingency Load Drop

£ \

»

S

California 1ISO

Shaping a Renewed Future

ID Worst Contingency Category

Category
Description

Amount of Load Drop (MW)
2014 2017 Summer {2022 Summer
Summer
Peak Peak
Peak

Potential Mitigation Solutions

No single contingency resulted in total load drop of more than 250 MW.
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Study Area: Valley Electric Association - Summer Peak with renewables

Single Source Substation with more than 100 MW Load

<’ 2 California 1SO

Shaping a Renewed Future

ID

Substation

Load Served (MW)

2014 Summer

Peak 2017 Summer Peak

2022 Summer
Peak

Potential Mitigation Solutions

No single source substation with more than 100 MW Load
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