2013/2014 ISO Reliability Assessment - Study Results

Study Area: PG&E Humboldt - Summer Peak ‘ . .
€-3 California ISO
Thermal Overloads ‘ Shaping a R dF
1(]pH1g a Renewe vture
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
HUMB-SP-T- Humboldt Bay - Humboldt No.1 60 kV Line
1 Humboldt Bay - Humboldt #2 60kV line |(HUMBOLDT-HMBLT JT & Humboldt Bay - C3 L-1-1 109% 108% 109%  |Adjust generation at Humboldt Bay
Eureka 60 kV Line
HUMB-SP-T- |Humboldt - Eureka 60kV (Between i
( Humboldt Bay - Humboldt No.1 60 kV Line |  C3 L-1-1 17% | 114% | 111% | Implementoperating procedure to
2 HARRIS & HARRIS ST) (HUMBOLDT-HMBLT JT & Humboldt Bay - reduce output from Humboldt Bay 60
HUMB-SP-T- |Humboldt - Eureka 60kV (HARRIS ST . KV generation following first
3 & EUREKA) Humboldt No.2 60 kV Line C3 L-1-1 124% 121% 118% contingeney for Category C
HUMB-SP-T- Qarbervﬂle - Laytonvn‘le 60kV . ‘ c3 L-1-1 97% 100% <05%
4 line(between Garberville to Kekawaka) |  Humboldt Bay - Rio Dell Jact 60kV line & Bridaeville - Garberville 115KV line
Bridgeville 115/60 kV Transformer g
HUMBS'SP'T' Laytonville - Wilits 60kV line C3 L-1-1 112% 115% <95%
Essex Jct - Arcata - Fairhaven 60kV Increase Bluke lake power
HUMBG'SP_T' line (Between Janes Crk TP - Arcata :j\l; Titr)](;l:t No.160 kV and Arcata - Humboldt 60) 5 L-2 97% 103% 116%  |generation. Drop load at Orick, Big
JCT2) Lagoon if overload persists.
Essex Jct - Arcata - Fairhaven 60kV Increase output from Blue Lake
HUMB%SP-T- line (Between Fairhaven - Arcata I:\bj Ti?](::t No.160 kV'and Arcata - Humboldt 60} L-2 106% 114% 128%  |power. Drop load at Fairhaven if
JCT2) overload persists.
Fairhaven - Humboldt 60kV
HUMBs'SP'T' line(Between Arcata JCT2 - Sierra Pac E\‘;TI?]‘:? No.160 kV and Arcata - Humboldt 60) 5 L2 <95% <95% 104% ,
Lumber Sub Tap) Incrgase |OUt(§)Utt f;omharea g;esnt;ratlon.
rop load at Fairhaven / S.Pac
_ap_T. |Fairhaven - Humboldt 60kV . Lumber sub if overload persists.
HUMB-SP-T- . e(Between Faithaven - Sierra Pag || UMR0ldtNo-1 60 kV and Arcata - Humboldt 60) g L-2 <95% <95% 102%
o Lumber Sub Tap) KV Lines

California ISO/MID/RT

October 31, 2013
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2013/2014 ISO Reliability Assessment - Study Results

Study Area: PG&E Humboldt - Winter Peak é ‘ . .
<’ California ISO
Thermal Overloads Shoping a Renewed Future
Loading (%)
" - Category 2015 , 2023 M ,
ID Overloaded Facilit Worst Contingenc Catego o Potential Mitigation Solutions
y geney 9| Description | Winter 20126\’:"(“” Winter g
Peak Peak
HUMB-WP-T- Essex Jct - Arcata - Fairhaven 60kV  [Essex Jct - Arcata - Fairhaven 60 kV Line
1 line (Between Fairhaven - Arcata (LP_FLKBD-JANS CR & Essex Jct - Arcata - C3 L-1-1 <95% 94% 102%
JCT2) Fairhaven 60 KV Line (ARC_JT2X-ARCATA) Increase output from Blue Lake
power. Drop load at Fairhaven if
Essex Jct - Arcata - Fairhaven 60KV overload persists.
HUMB-WP-T- line (Between Fairhaven - Arcata Hum‘boldt No.1 60 kV and Arcata - Humboldt 60 5 L2 <05% 94% 102%
2 kV Lines
JCT2)
HUMB-WP-T- Humboldt Bay - Humboldt No.1 60 kV Line ll'r;dptlji:]iztt o&i:ﬂ%ﬁ:sgs%l:r;ato 60
Humboldt Bay - Eureka 60kV line (HUMBOLDT-HMBLT JT & Humboldt Bay - C3 L-1-1 137% 133% 134% P I y
3 : kV generation following first
Humboldt No.2 60 kV Line .
contingency for Category C

California ISO/MID/RT

October 31, 2013
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2013/2014 ISO Reliability Assessment - Study Results

Study Area: PG&E Humboldt - Summer Off-Peak & Summer Light Load

M

>

California ISO

Thermal Overloads ‘ 1 Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 Potential Mitigation Solutions
Description | Summer | Summer | Select..
Off-Peak | Light Load

No thermal violations reported

California ISO/MID/RT

October 31, 2013
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E Humboldt - Summer Peak

Voltage Deviations

“‘y‘ California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
HU\'\/"S_'EP' ORICK 60KV B L-1 557% | 627% | 7.36%
HU\'\/"S_'ZSP' ARCATA 60KV B L-1 581% | 648% | 7.51%
HU\'\/"E?_'SSP' SIMPSON 60kV B L-1 5.45% 6.14% 7.24%
HUMB-SP- Essex Jct - Arcata - Fairhaven 60 kV Line 0 0 0 .
VD4 BCHIPMIL 60kV (ARG, JT2X-ARCATA) B L-1 5.46% 6.14% 7.21% Adjust output from Blue Lake power.
HU\'\/"&SP' BIG_LAGN 60KV B L-1 556% | 625% | 7.35%
HU\'\/";‘_'GSP' BLUE LKE 60kV B L-1 5.45% 6.14% 7.23%
HU\'\/"E?_'?SP' TRINIDAD 60KV B L-1 555% | 624% | 7.33%
HU\'\/"&SP' BRDGVLLE 60kV B T 6.50% <5% <5%
S Bridgeville 60/12 kV Transformer Adjust Humboldt 60kV generation
HU\'\/"S_'Q P- 1 swNs FLT 60kv B T 5.60% <5% <5%
H%ﬁgp' COVELO6 60kV C1 Bus Not Solved |  <5% <5%
HUVESP 1 FRT SWRD 60Ky 1 Bus  [NotSolved| <5% | <5%
HUMB-SP- . . o '
VD-12 FRUITLND 60kV C1 Bus Not Solved <5% <5% Case not solved. Bridgeville - Garberville 115kV
S BUS FAULT AT 31110 BRDGVLLE  60.00 line will mitigate the problem. In the interim drop
Hl{/'\gﬁ 3P' GRBRVLLE 60kV Ct Bus  [NotSolved|  <5% <5% load at Garberville.
Hl{/'\g?jp' KEKAWAKA 60kV C1 Bus Not Solved <5% <5%
”“V“S,E_*;EP' LYTNVLLE 60kV C1 Bus  [NotSolved|  <5% <5%

California 1ISO/MID/RT

October 31, 2013
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E Humboldt - Summer Peak

Voltage Deviations

“2 California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions

Description | Summer | Summer | Summer

Peak Peak Peak

Mo | JANS CRK 60KV C3 | L4 | 1426% | 1585% | 19.73%
OSSP 1 ORicK 60k 3 | L4 | 1089% | 1200% | 15.85%
H%ﬁgp' ARCATA 60kV Cc3 L-1-1 10.94% | 12.07% | 15.61%
HUMB-SP- . : 0 0 0
\VD-19 SIMPSON 60kV Essex Jct - Arcata - Fairhaven 60 kV Line C3 L-1-1 10.75% 11.84% 15.56%

(ARC_JT2X-ARCATA) & Essex Jct - Arcata - Adjust output from Blue Lake power.
Hlil'\gigp' BCHIPMIL 60kV Fairhaven 60 kV Line (LP_FLKBD-JANS CR c3 L-1-1 10.69% | 11.78% | 15.46%
OSSP | BiG_LAGN 60Ky s | L1 | 1087% | 1198% | 15.81%
HUMB-SP- 1 51 UE LKE 60kv c3 L4 | 1074% | 11.83% | 15.55%
VD-22

H%E;ip' TRINIDAD 60kV C3 L-1-1 10.85% 11.96% 15.77%

California 1ISO/MID/RT

October 31, 2013

Page 5 of 25



2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E Humboldt - Summer Peak

Voltage Deviations

“2 California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions

Description | Summer | Summer | Summer

Peak Peak Peak
S S | BROGVLLE 60k 3 | LAmt | sat0% | s1am | <5%
M oF" | CARLOTTA 60KV C3 | LM | 3428% | 3161% | <%
OSSP | FRTSWRD 60KV C3 | LM | 2962% | 2837% | <5%
HUMB-SP- | £RUITLND 60KV , _ 3 | LAm1 | 3053% | 2898% | <5%

VD-27 Rio Dell Tap 60 kV Line(SCOTIATP-RIODLLTP) . . .

. : Bridgeville - Garberville 115kV line
HUMB-SP- & Bridgeville 115/60 kV Transformer

\D.28 GRBRVLLE 60kV c3 LT | 2851% | 27.71% <5%
MO SF | LYTNVLLE 60k C3 | LAm1 | 1563% | 16.05% | <5%
USSP | PCLUMBER 60KV C3 | LAmt | s42% | s161% | <5%
H%E;?P' SWNS FLT 60KV Cc3 L-1/T-1 34.15% | 31.44% <5%

California 1ISO/MID/RT

October 31, 2013
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2013/2014 I1SO Reliability Assessment - Study Results
Study Area: PG&E Humboldt - Winter Peak

Voltage Deviations

“‘y‘ California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
. , Category 2015 . 2023 T ,
ID Substation Worst Contingency Category Description Winter 201 sev;/Lnter Winter Potential Mitigation Solutions
Peak Peak

HU\'\/";"‘:VP' ORICK 60KV B L-1 <5% 532% | 6.01%
HU\'\/";"‘;VP' ARCATA 60KV B L-1 <5% 565% | 6.33%
HUMB-WP- | simpson eokv B L-1 <5% 511% | 5.79%

VD_3 Essex Jct - Arcata - Fairhaven 60 kV Line Adiust Blue Lake power generation
HUMB-WP- (ARC_JT2X-ARCATA) i power g

\D 4 BIG_LAGN 60kV B L-1 <5% 5.31% 5.99%
HU\'\/"E?"évp' BLUE LKE 60KV B L-1 <5% 512% | 580%
HU\'\/"E?"éVP' TRINIDAD 60KV B L-1 <5% 530% | 598%
HU\'\/"[?";VP' FRT SWRD 60KV B L-1 <5% <5% 5.06%

— Bridgeville - Garberville 115kV line Adjust Humboldt 60kV generation

HU\'\/"E?'XVP' GRBRVLLE 60KV B L-1 <5% <5% 5.38%
HU\'\/"[?';VP' MPLE CRK 60KV B LA 9.05% <% <55
H%B}Vgp' RDGE CBN 60KV B L-1 7.15% <5% <5%
HUMB-WP- : 0 8 0 i i

VD 11 RUSS RCH 60kV Humboldt - Maple Creek 60 kV Line B L-1 9.12% <5% <5% Maple Creek Reactive Support project
H%B}V;’P' HOOPA 60kV B L-1 9.47% <5% <5%
H%B}V;’P' WILLWCRK 60KV B L-1 9.35% <5% <5%

California 1ISO/MID/RT

October 31, 2013
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E Humboldt - Winter Peak

Voltage Deviations

“‘y‘ California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

_ ) Category 2015 . 2023 ol Mitioafi ;
ID Substation Worst Contingency Category Description Winter 201 sev;/Lnter Winter Potential Mitigation Solutions
Peak Peak
H%B}VXP' COVELO6 60KV c1 Bus <5% | NotSolved | <5%
H%B}V;’P' FRT SWRD 60KV c1 Bus <5% | NotSolved | <5%
HUMB-WP- . . o . N
VD 16 FRUITLND 60kV C1 Bus <5% Not Solved <5% Bridgeville - Garberville 115KV line project. In the
— BUS FAULT AT 31110 BRDGVLLE  60.00 interim drop load at Garberville to solve for this
H%B}V;’P' GRBRVLLE 60KV c1 Bus <5% | NotSolved |  <5% contingency.
H%B}Vgp' KEKAWAKA 60KV c1 Bus <5% | NotSolved | <5%
H%B}Vgp' LYTNVLLE 60KV c1 Bus <5% | NotSolved | <5%
H%B'ZV(\)/P' JANS CRK 60KV c3 L-1-1 <% | 1527% | 17.93%
H%B'ZV:/P' ORICK 60KV c3 L-1-1 <% | 1247% | 14.46%
H%B'zvgp' ARCATA 60KV c3 L-1-1 <% | 1207% | 14.35%
HUMB_ s Essex Jct - Arcata - Fairhaven 60 kV Line
D '23 |  SIMPSON 60kV (ARC_JT2X-ARCATA) &Essex Jct - Arcata - C3 L-1-1 <5% 12.04% 14.19% Adjust Blue Lake power generation
- Faithaven 60 kV Line (LP_FLKBD-JANS CR
H%B'ZVXP' BIG_LAGN 60KV c3 L-1-1 5% | 1215% | 14.43%
H%B'QV;’P' BLUE LKE 60KV c3 L-1-1 <% | 1203% | 14.19%
H%B'zvgp' TRINIDAD 60KV c3 L-1-1 <% | 1213% | 14.40%

California 1ISO/MID/RT

October 31, 2013
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E Humboldt - Winter Peak

Voltage Deviations

“‘y‘ California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
. . Category | 2015 . 2023 A .
ID Substation Worst Contingency Category Description Winter 201 sev;/Lnter Winter Potential Mitigation Solutions
Peak Peak

H%B'ZV;’P' HOOPA 60KV c3 L1 | 1053% | <5% <5%
HUMB-WP- |\ 1pLE CRK 60KV o | c3 11 | 1005% | 000% <5%

VD_28 Humboldt - Bridgeville 115 kV Line & Humboldt . .

. Maple Creek Reactive Support project

HUMB-WP- Maple Creek 60 kV Line

b ge | RUSSRCH 60KV c3 L1 | 1044% | <5% <5%
H%B;V(\)’P' WILLWCRK 60KV c3 L1 | 1040% | <5% <5%
H%B;V:’P' COVELOG 60KV c3 LA/T-1 5% | 1818% | <5%
H%B;V;’P' BRDGVLLE 60KV c3 LT | 16.00% | 3520% | <5%
Hli/'\gB'BV;’P' CARLOTTA 60KV c3 LA | 1618% | 3537% | <5%
H%B'BVXP' FRT SWRD 60KV c3 LA | 1328% | 3192% | <5%
HUMB-WP- | e UITLND 60KV , _ c3 LA | 1377% | 3256% | <5%

VD_35 Rio Dell Tap 60 kV Line(SCOTIATP-RIODLLTP) o . o

; A Bridgeville - Garberville 115kV line project

HUMB-WP- & Bridgeville 60/12 kV Transformer

Tn s | GRBRVLLE 60k c3 LA | 1284% | 3120% | <5%
H%Bév;lp' KEKAWAKA 60KV c3 LA | 1199% | 2872% | <5%
H%Bévgp' LYTNVLLE 60KV c3 LA/T-1 5% | 17.99% | <5%
H%Bévgp' PCLUMBER 60KV c3 LT | 1618% | 3537% | <5%
H%B;V(\)’P' SWNS FLT 60KV c3 LT | 1605% | 3525% | <5%

California 1ISO/MID/RT

October 31, 2013
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E Humboldt - Winter Peak

Voltage Deviations

“2 California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Diiﬁ?p?gn V%/pnlgr 2018 Winter V%/pnizr Potential Mitigation Solutions
| |
Peak Peak Peak
HUMB-WP- | orick 6okv c5 L2 <% | 13.88% | 1651%
VD_41
HUMB-WP- | ARCATA 60KV c5 L2 % | 1272% | 15.13%
VD_42
HUMB-WP-1  sivpson 6okv c5 L2 <% | 1352% | 16.10%
VD_43
Hli/l\gB-AtV‘\t/P- BIG_LAGN 60KV Humboldt No.1 60 kx/a[}:eAsrcata - Humboldt 60 5 L2 <5% 13.86% 16.48% Adjust Blue Lake power generation
HUMB-WP- 1 51 UE LKE 60KV c5 L2 <% | 1353% | 16.10%
VD_45
HUMB-WP- 1 1N CRK 60KV c5 L2 <% | 1527% | 17.92%
VD_46
H%B;V;’P' TRINIDAD 60KV c5 L2 <% | 13.83% | 16.45%

California 1ISO/MID/RT

October 31, 2013
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2013/2014 I1SO Reliability Assessment - Study Results
Study Area: PG&E Humboldt - Summer Off-Peak & Summer Light Load

L“y California ISO

Voltage Deviations Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2015 2018 Potential Mitigation Solutions
Description | Summer | Summer N/A
Off-Peak | Light Load
HUMB-NP- o . \ . .
VD-1 BRDGVLLE Bridgeville 115/60 kV Transformer B T <5% 6.05% Adjust Humboldt 60kV generation
HU\'\/"DB_'ZNP' COVELOB 60KV Cc3 L-1/T-1 | NotSolved |  <10%
oA | BROGULLE 60k C3 | LAM1 |NotSoved| <10%
ea | caARLOTTA 60KV C3 | LAM1 |NotSoved| <10%
ea | FRTSWRD 60KV C3 | LAM1 |NotSoved| <10%
HUMB-NP-
VD-6 FRUITLND 60kV C3 L-A/T-1 [NotSolved | <10% Case does not solve. Bridgeville - Garberville
. . 115KV line will mitigate the issue. In the interim
HU\'\/"[?_}NP' GRBRVLLE 60kV H“g‘:;'itvﬁ:y1'1 E/'gOle\U #;ggft\r/r:;e & C3 | LAM1 |NotSoled| <10% drop load at Rio Dell, Carlotta, Bridgeville,
9 Fruitland, Fortseward, Garberville depending on
s | Kexawaka 6ok C3 | LAM1 |NotSoved| <10% the need.
e | LYTNVLLE 6oky C3 | LAM1 |NotSoved| <10%
| PCLUMBER 60k C3 | LAM1 |NotSoved| <10%
MO || RiO DELL 60KV C3 | LAM1 |NotSoved| <10%
MOREE || swins FLT 6ok C3 | LAM1 |NotSoved| <10%

California 1ISO/MID/RT October 31, 2013 Page 11 of 25



2013/2014 I1SO Reliability Assessment - Study Results
Study Area: PG&E Humboldt - Summer Peak

& C

alifornia ISO

HIgh/LOW VoItage Shaping a Renewed Future
Voltage (PU)
_ . Category il Mitiqati i
ID Substation Worst Contingency Category Description | 2018 Summer | 2018 Summer | 2023 Summer Potential Mitigation Solutions

Peak Peak Peak

HUMB1'SP'V' COVELOS 60kV c1 Bus 0.88 >0.9 >0.9

HUMBZ'SP'V' FRT SWRD 60KV c1 Bus 080 >0.9 >09

HUMBaISP_V_ FRUITLND 60kV BUS FAULT AT 31110 BRDGVLLE ¢ ous o 00 0

5 60.00 Bridgeville - Garberville 115kV line

HUMBA; V-1 GRBRVLLE 60kV ' c1 Bus 081 >0.9 >0.9

HUMBS'SP'V' KEKAWAKA 60KV c1 Bus 082 >0.9 >09

HUMBG'SP'V' LYTNVLLE 60kV c1 Bus 088 >0.9 >09

California 1ISO/MID/RT

October 31, 2013
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2013/2014 I1SO Reliability Assessment - Study Results
Study Area: PG&E Humboldt - Summer Peak

& C

alifornia ISO

HIgh/LOW VoItage Shaping a Renewed Future
Voltage (PU)
) . Category e .
ID Substation Worst Contingency Category Description 2015 Summer| 2018 Summer | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak
HUMBY'SP'V' COVELOG 60kV c3 L-4T4 | NotSolved | NotSolved >0.9
HUMBE;SP'V' BRDGVLLE 60KV c3 L4 | NotSolved | Not Solved >0.9
HUMBQ'SP'V' CARLOTTA 60KV c3 L-4T4 | NotSolved | NotSolved >0.9
HUM%SP'V' FRT SWRD 60KV c3 LT | NotSolved | NotSolved >0.9
HUMB-SP-V-|  ERUITLND 60KV Rio Dell Tap 60 kV Ling(SCOTIATP- C3 | LAM1 | NotSolved | NotSolved 50.9 Case not solved. Bridgeville - Garbervile
1" o 115kV line project mitigates the problem. In
RIODLLTP) & Bridgeville 115/60 kV KV :
HUMB-SP-V- the interim drop load at Garberville to solve
1 GRBRVLLE 60kV Transformer C3 L-1/T-1 Not Solved | Not Solved >0.9
HUM%SP'V' KEKAWAKA 60KV c3 L-4T4 | NotSolved | NotSolved >0.9
HUM?;SP'V' LYTNVLLE 60KV c3 L4T4 | NotSoled | NotSolved >0.9
HUM?;}SP'V' PCLUMBER 60KV c3 L-4T4 | NotSolved | NotSolved >0.9
HUM%SP'V' SWNS FLT 60KV c3 L-4T4 | NotSoled | NotSolved >0.9

California 1ISO/MID/RT

October 31, 2013
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E Humboldt - Summer Peak “
‘/ V 2 . .
High/Low Voltage ‘ y COIIF&EQ! gewledSng
Voltage (PU)
ID Substation Worst Contingency Category Diztci?p?irg 0 2015 Summer| 2018 Summer | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak

HUME;'?SP'V' ORICK 60KV c3 L-1-1 088 086 0.82
HUM%SP'V' ARCATA 60KV c3 L-1-1 50.9 0.90 086
HUM%SP'V' SIMPSON 60KV c3 L-1-1 089 087 083
HUM%SP'V' BCHIPMIL 60KV c3 L-1-1 089 088 083
MBSV Essex Jct - Arcata - Fairhaven 60 kV Line

2'1 | BIG_LAGN 60kV (LP_FLKBD-JANS CR) & Essex Jct- Arcata{ ~ C3 L-1-1 0.88 0.86 0.82 Adjust Blue Lake generation

Fairhaven 60 kV Line (ARC_JT2X-ARCATA)

HUM;SP'V' BLUE LKE 60kV c3 L-1-1 089 087 083
HUM;SP'V' BLUELKPP 60KV c3 L-1-1 089 087 083
HUMZSP'V' JANS CRK 60KV c3 L1-1 0.89 0.88 0.84
HUME;SP'V' TRINIDAD 60KV c3 L-1-1 088 086 0.82
HUME;éSP'V' NEWBURG 60KV 3 | Lam 0.89 509 >0.9
HUMB-SP-V-1 et swRD 60kv _ _ c3 LA/T-1 081 089 >0.9

27 Humboldt Bay - Rio Dell Jct 60kV line & Bridgeville - Garberville 115KV line
HUMB-SP-V- Bridgeville 115/60 kV Transformer g

28 KEKAWAKA 60KV 3 | Lam 081 089 509
HUMg'QSP'V' SWNS FLT 60kV c3 LA/T-1 0.86 093 >0.9

California 1ISO/MID/RT

October 31, 2013
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E Humboldt - Summer Peak b ‘ . .
| ~2 California ISO
HIgh/LOW VoItage ‘ Shaping a Renewed Future
Voltage (PU)
ID Substation Worst Contingency Category Diiﬁ?p?g 0 2015 Summer| 2018 Summer | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak
HUM;SP'V' ORICK 60KV Cs L2 088 086 0.82
HUM;SP'V' ARCATA 60KV Cs L2 091 0.90 086
HUMi'ZSP'V' SIMPSON 60KV Cs L2 089 087 083
HUM;SP'V' BCHIPMIL 60KV Cs L2 089 087 083
HUMB-SP-V- BIG_LAGN 60KV Humboldt No.1 60 kV aqd Arcata - Humboldt 5 L2 0.88 0.86 0.82 Adjust Blue Lake generation
34 60 kV Lines
HUM?;}SP'V' BLUE LKE 60kV Cs L2 089 087 083
HUM;SP'V' BLUELKPP 60KV Cs L2 089 087 083
HUM;SP'V' JANS CRK 60KV cs L2 0.89 0.87 0.84
HUM;SP'V' TRINIDAD 60KV cs L2 088 086 0.82

California 1ISO/MID/RT

October 31, 2013
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E Humboldt - Winter Peak b \ . .
e <’ California ISO
Igh Low VoItage Shaping a Renewed Future
Cat Voltage (PU)
ID Substation Worst Contingency Category Dezcer?p?g 0 2015 Winter | 2018 Winter 2023 Winter Potential Mitigation Solutions
Peak Peak Peak
HUMB;WP'V' COVELO6 60KV c1 Bus >0.9 Not Solved >0.9
HUMBéWP'V' FRT SWRD 60KV c1 Bus >0.9 Not Solved >0.9
HUMB-WP-V-
3 FRUITLND 60kV C1 Bus >0.9 Not Solved >0.9 Case Not Solved. Open CB 32 at Garberville
BUS FAULT AT Bridgeville 60kV bus to open the Bridgeville - Garberville 60kV
HUMB-WP-V- line at Garbervill
. GRBRVLLE 60kV C1 Bus >0.9 Not Solved >0.9 Ine at Larberville.
HUMBéWP'V' KEKAWAKA 60KV c1 Bus >0.9 Not Solved >0.9
HUMBéWP'V' LYTNVLLE 60k c1 Bus >0.9 Not Solved >0.9
HUMB;WP'V' COVELO6 60KV c3 LA/T-1 >0.9 Not Solved >0.9
HUMBéWP'V' BRDGVLLE 60KV c3 L-A/T-1 0.89 Not Solved >0.9
HUMBS'JWP'V' CARLOTTA 60KV c3 LA/T-1 0.88 Not Solved >0.9
HUME;'(\)N PV FRT SWRD 60KV c3 LA/T-1 091 Not Solved >0.9
HUMB-WP-V- , , o
» FRUITLND 60KV Rio Dell Tap 60 kV Line(SCOTIATP- C3 L-1/T-1 0.90 Not Solved >0.9 2018 case not solved. Bridgeville -
YTy RIODLLTP) & Bridgeville 115/60 kV Garberville 115kV line Project. In the interim
U 1-2 V-l GRBRVLLE 60kV Transformer C3 L-1/T-1 0.93 Not Solved >0.9 drop load at Garberville.
HUME;';N PVl KEKAWAKA 60KV c3 L-A/T-1 0.93 Not Solved >0.9
HUME;'XVP'V' LYTNVLLE 60kV c3 LA/T-1 50.9 Not Solved >0.9
HUME;';N PVl pCLUMBER 60KV c3 L-A/T-1 0.88 Not Solved >0.9
HUMB1'23’VP'V' SWNS FLT 60KV c3 L1/T-1 0.89 Not Solved 0.9

California 1ISO/MID/RT

October 31, 2013

Page 16 of 25



2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E Humboldt - Winter Peak b \ . .
High/Low Voltage <’ CCIl I Ir‘gh) [?I RClwldSFQ
Voltage (PU)
ID Substation Worst Contingency Category Dizt:er?p?g 0 2015 Winter | 2018 Winter 2023 Winter Potential Mitigation Solutions
Peak Peak Peak
HUMET;N PV ORICK 60KV c3 L-1-1 >0.9 0.87 0.84
HUMEEN PVl ARCATA 60KV c3 L-1-1 50.9 090 0.88
HUMETQN PVl SIMPSON 60KV c3 L-1-1 >0.9 0.88 0.85
HUME;'(‘)N PV BCHIPMIL 60KV C3 L-1-1 >0.9 0.88 0.86
HUMB-WP-V-
o BCHIPMIL 60KV Essex Jct - Arcata - Faithaven 60 kV Line |  C3 L-1-1 >0.9 0.88 0.86
(LP_FLKBD-JANS CR) & Essex Jct - Arcata Adjust Blue Lake generation
HUME;—;NP-V- BIG_LAGN 60KV Fairhaven 60 kV Line (ARC_JT2X-ARCATA)| (3 L-1-1 >0.9 0.87 0.84
HUME;';N PV BLUE LKE 60KV C3 L-1-1 >0.9 0.88 0.85
HUME;'XVP'V' BLUELKPP 60kV C3 L-1-1 >0.9 0.88 0.85
HUME;';N PVl JANS CRK 60KV C3 L-1-1 >0.9 0.88 0.85
HUME;'(\SN PV TRINIDAD 60KV C3 L-1-1 >0.9 0.87 0.84

California 1ISO/MID/RT

October 31, 2013
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E Humboldt - Winter Peak b \ . .
High/Low Voltage ‘, 4 COl ! {9{,[‘2 ol gewIedSng
Cat Voltage (PU)
ID Substation Worst Contingency Category Dezcer?p?g 0 2015 Winter | 2018 Winter 2023 Winter Potential Mitigation Solutions
Peak Peak Peak
HUME;';N PV oRick sokv c5 L2 50.9 087 0.84
HUME;'gV PVl ARCATA 60KV c5 L2 >0.9 >0.9 0.88
HUME;'gV PV siMpsoN eokv c5 L2 50.9 088 085
HUMB-WP-V-\ g ehipmiL sokv c5 L-2 >0.9 0.88 0.86
30 Humboldt No.1 60 kV and Arcata - Humboldt Adjust Blue Lake generation
WP\ 60 kV Lines
HUME;NP V'l BIG_LAGN 60KV c5 L2 >0.9 087 0.84
HUMZ';N PV BLUE LKE 60KV Cc5 L-2 >0.9 0.88 0.85
HUMZ';N P-V-1 JANS CRK 60KV Cc5 L-2 >0.9 0.88 0.85
HUM%‘XVP'V' TRINIDAD 60kV Cs L-2 >0.9 087 084

California 1ISO/MID/RT

October 31, 2013
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E Humboldt - Summer Off-Peak & Summer Light Load s ‘ . .
. -2 California ISO
HIgh/LOW VoItage ‘ Shaping a Renewed Future
Voltage (PU)
ID Substation Worst Contingency Category Categow 2015 Summer| 2018 Summer Potential Mitigation Solutions
Description . N/A
Off-Peak Light Load
HUMB{NP'V' COVELOB 60KV c3 L1 | Not Solved >0.9
HUMBZ'NP'V' NEWBURG 60kV c3 L1 | Not Solved >0.9
HUMBS'NP'V' BRDGVLLE 60KV c3 L1 | Not Solved >0.9
HUMBA;NP'V' CARLOTTA 60KV c3 L-AT-1 | Not Solved >0.9
HUMBS'NP'V' FRT SWRD 60KV c3 L-AT-1 | Not Solved >0.9
T Case does not solve. Bridgeville - Garberville
6 FRUITLND 60kV Humboldt Bay - Rio Dell Jct 60KV line & C3 L-1/T-1 Not Solved >0.9 115kV line will mitigate the issue. In the
uBri(;) eviII:y1-1 5/'20 ISV T(r:ansforme? interim drop load at Rio Dell, Carlotta,
HUMB-NP-V-| oo LLE 60KV 9 c3 L1T-1 | Not Solved 50.9 Bridgeville, Fruitiand, Fortseward,
! Garberville depending on the need.
HUMBE;NP'V' KEKAWAKA 60KV c3 LAT-1 | Not Solved >0.9
HUMBE;NP'V' LYTNVLLE 60kV c3 LAT-1 | Not Solved >0.9
HUM%NP'V' PCLUMBER 60kV c3 LAT-1 | Not Solved >0.9
HUM?NP'V' RIO DELL 60KV c3 LAT1 | Not Solved >0.9
HUM?'ZNP'V' SWNS FLT 60k c3 LAT1 | Not Solved >0.9

California 1ISO/MID/RT

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

Study Area: PG&E Humboldt - Summer Peak

Single Contingency Load Drop

<’ A California ISO

Shaping a Renewed Future

ID

Worst Contingency

Category

Category Amount of Load Drop (MW)

Description Select..

Select..

Select..

Potential Mitigation Solutions

X-SP-SLD-1

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

California ISO/MID/RT

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

Study Area: PG&E Humboldt - Winter Peak

Single Contingency Load Drop

g’?, California ISO

Shaping a Renewed Future

ID

Worst Contingency

Category

Category Amount of Load Drop (MW)

Description Select..

Select..

Select..

Potential Mitigation Solutions

X-WP-SLD-1

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

California ISO/MID/RT

October 31, 2013
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2013/2014 1SO Reliability Assessment - Study Results
Study Area: PG&E Humboldt - Summer Off-Peak & Summer Light Load

Single Contingency Load Drop

<’ 2 California ISO

Shaping a Renewed Future

ID

Worst Contingency

Category

Category Amount of Load Drop (MW)

Description Select..

Select..

Select..

Potential Mitigation Solutions

X-NP-SLD-1

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

California ISO/MID/RT

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

Study Area: PG&E Humboldt - Winter Peak

Single Source Substation with more than 100 MW Load

<’ A California ISO

Shaping a Renewed Future

ID

Substation

Load Served (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

X-WP-SS-1

No single source substation with more than 100 MW Load

California ISO/MID/RT

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

Study Area: PG&E Humboldt - Summer Peak

Single Source Substation with more than 100 MW Load

<’ A California ISO

Shaping a Renewed Future

ID

Substation

Load Served (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

X-SP-SS-1

No single source substation with more than 100 MW Load

California ISO/MID/RT

October 31, 2013
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2013/2014 1SO Reliability Assessment - Study Results
Study Area: PG&E Humboldt - Summer Off-Peak & Summer Light Load

Single Source Substation with more than 100 MW Load

<’ A California 1SO

Shaping a Renewed Future

ID Substation

Load Served (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

X-NP-SS-1

No single source substation with more than 100 MW Load

California ISO/MID/RT

October 31, 2013
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