2015-2015 ISO Reliability Assessment - Study Results

Study Area: PG&E Humboldt
Thermal Overloads { € CO' IFO rnid ISO
Loading (%)
ID Overloaded Facility Worst Contingency Category Categolr y 2.017 2020 Spring 2017 2020 2025 2917 2,020 2925 Potential Mitigation Solutions
Description | Spring Off- Lioht Load Summer | Summer [ Summer Winter Winter Winter
Peak g Peak Peak Peak Peak Peak Peak
Humboldt Bay - Rio Dell 60kV . .
HUMB-T-1 (Between NEWBURG - RIODLLTP) BUS FAULT AT 31080 HUMBOLDT 60.00 p2-2 Bus Fault 96.22 112.78 80.99 74.60 66.24 107.83 102.88 99.54  |Adjust Humboldt Bay generation
Humboldt Bay - Rio Dell 60kV BUS-TIE BREAKER FAULT AT 31080 Bus Tie . .
HUMB-T-2 (Between NEWBURG - RIODLLTP) [HUMBOLDT 60.00 P2-4 Breaker 96.22 112.78 80.99 74.60 66.24 107.83 102.88 99.54  [Adjust Humboldt Bay generation
Rio Dell Jct - Bridgeville 60kV . .
HUMB-T-3 (Between CARLOTTA - RIODLLTP) BUS FAULT AT 31080 HUMBOLDT 60.00 p2-2 Bus Fault 54.69 82.21 102.44 95.54 86.96 136.88 131.12 127.87 |Adjust Humboldt Bay generation
Rio Dell Jct - Bridgeville 60kV BUS-TIE BREAKER FAULT AT 31080 Bus Tie . .
HUMB-T-4 (Between CARLOTTA - RIODLLTP)  [HUMBOLDT 60.00 P2-4 Breaker 54.69 82.21 102.44 95.54 86.96 136.88 131.12 127.87 [Adjust Humboldt Bay generation
Rio Dell Jct - Bridgeville 60kV . .
HUMB-T-5 (Between CARLOTTA - SWNS FLT) BUS FAULT AT 31080 HUMBOLDT 60.00 pP2-2 Bus Fault <100 <100 <100 <100 <100 134.85 129.13 126.01 [Adjust Humboldt Bay generation
Rio Dell Jct - Bridgeville 60kV BUS-TIE BREAKER FAULT AT 31080 Bus Tie . .
HUMB-T-6 (Between CARLOTTA - SWNS FLT) |HUMBOLDT 60.00 P2-4 Breaker <100 <100 <100 <100 <100 134.85 129.13 126.01  |Adjust Humboldt Bay generation
Rio Dell Jct - Bridgeville 60kV . .
HUMB-T-7 (Between SWNS FLT - BROGVLLE) BUS FAULT AT 31080 HUMBOLDT 60.00 pP2-2 Bus Fault <100 <100 <100 <100 <100 134.52 128.81 125.68 [Adjust Humboldt Bay generation
Rio Dell Jct - Bridgeville 60kV BUS-TIE BREAKER FAULT AT 31080 Bus Tie . .
HUMB-T-8 (Between SWNS FLT - BROGVLLE) |HUMBOLDT 60.00 P2-4 Breaker <100 <100 <100 <100 <100 134.52 128.81 125.68 |Adjust Humboldt Bay generation
Humboldt Bay - Humboldt #1 60kV Humboldt Bay - Eureka 60 kV Line and . .
HUMB-T-9 (Between HUMBOLDT - HMBLT JT)  |Humbold Bay - Humboldt No.2 60 kV Line P6 L-1-1 <100 101.05 100.98 100.70 101.06 18.87 100.71 <100 [Adjust Humboldt Bay generation
Humboldt - Eureka 60 kV Line (HUMBOLDT-
Humboldt Bay - Humboldt #1 60kV : ,
HUMB-T-10 (Between HUMBOLDT - HMBLT JT) HARRIS) and Humboldt Bay - Humboldt No.2 P6 L-1-1 <100 <100 <100 99.01 <100 <100 100.20 <100 |Adjust Humboldt Bay generation
60 kV Line
Humboldt Bav - Eureka 60KV Humboldt Bay - Humboldt No.1 60 kV Line
HUMB-T-11 y (HUMBOLDT-HMBLT JT) and Humboldt Bay - P6 L-1-1 <100 100.95 100.79 100.62 101.30 15.36 100.89 <100 [Adjust Humboldt Bay generation
(EUREKA - HMBLT BY) .
Humboldt No.2 60 kV Line
Humboldt Bay - Rio Dell 60kV Humboldt 115/60 No.1 Transformer and . ,
HUMB-T-12 (Between NEWBURG - RIODLLTP)  |Humboldt 115/60 No.2 Transformer P6 T-1-1 98.51 <100 <100 <100 <100 110.55 <100 <100  |Adjust Humboldt Bay generation
Rio Dell Jct - Bridgeville 60kV Humboldt 115/60 No.1 Transformer and . .
HUMB-T-13 (Between CARLOTTA - RIODLLTP)  |Humboldt - Bridgeville 115 kV Line P6 T-1/L-1 <100 <100 <100 <100 99.93 16.67 <100 <100 [Adjust Humboldt Bay generation
Rio Dell Jct - Bridgeville 60kV GRBRVLLE 60.00 SVD ID v and Humboldt - . ,
HUMB-T-14 (Between CARLOTTA - RIODLLTP)  |Bridgevile 115 kV Line P6 SD-1/L-1 <100 <100 <100 <100 100.10 99.66 <100 <100 [Adjust Humboldt Bay generation
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2015-2015 ISO Reliability Assessment - Study Results

Study Area: PG&E Humboldt
Thermal Overloads i 9 CO' IFO rnig ISO
Loading (%)
ID Overloaded Facility Worst Contingency Category Categolr y 2.017 2020 Spring 2017 2020 2025 2917 2,020 2925 Potential Mitigation Solutions
Description | Spring Off- Lioht Load Summer | Summer [ Summer Winter Winter Winter
Peak g Peak Peak Peak Peak Peak Peak
Rio Dell Jct - Bridgeville 60kV Humboldt - Bridgeville 115 kV Line and . .
HUMB-T-15 (Between CARLOTTA - RIODLLTP)  |Humboldt - Trinity 115 kV Line P6 L-1-1 <100 <100 <100 <100 100.10 58.07 <100 <100  |Adjust Humboldt Bay generation
. , GRBRVLLE 60.00 SVD ID v and Bridgeville - . .
HUMB-T-16 |arberville - Laytonville 60k Garberville 60 KV Line (BRDGVLLE- P6 | SD1/L4 | <100 <100 11381 | <100 <100 <100 <100 <100 |New Bridgeville - garbervile 115k
(Between GRBRVLLE - KEKAWAKA) line
FRUTLDJT)
. , Bridgeville- Garberville 115 kV Line (New) and — .
HUMB-T-17 giﬂt;f;'n"%;;gmvge ﬁ%%w Ay |Bridgelle - Garbenvile 601k Line P6 L-1-1 <100 <100 <100 | 11724 | <100 <100 <100 <100 I'i\jneew Bridgeville - garbervile 115kV
(BRDGVLLE-FRUTLDJT)
. , Bridgeville - Cottonwood 115 kV Line (LOW I .
Garberville - Laytonville 60kV " New Bridgeville - garberville 115kV
HUMB-T-18 (Between GRBRVLLE - KEKAWAKA) kG\;\E:]-eBRDGVLLE) and Humboldt - Trinity 115 P6 L-1-1 <100 <100 <100 <100 <100 <100 101.27 <100 line
Humboldt Bay - Rio Dell Jct 60 kV Line
Bridgeville - Garberville 60kV (NEWBURG - RIO DELL JCT) and Bridgeville - ,
HUMB-T-19 (Between FRUTLDJT - FTSWRDJT) | Cottonwood 115 KV Line (LOW GAP1- P6 L-1-1 <100 <100 <100 <100 100.43 2.90 <100 <100 |Backdown humboldt bay generation
BRDGVLLE)
GRBRVLLE 60.00 SVD ID v and Bridgeville - New Bridaeville - qarberville 115kV
HUMB-T-20 |Laytonville - Willits 60kV Garberville 60 kV Line (BRDGVLLE- P6 SD-1/L-1 <100 <100 126.29 <100 <100 <100 <100 <100 line g g
FRUTLDJT)
Bridgeville- Garberville 115 kV Line (New) and New Bridaeville - aarberville 115KV
HUMB-T-21 |Laytonville - Willits 60kV Bridgeville - Garberville 60 kV Line P6 L-1-1 <100 <100 <100 136.02 <100 <100 <100 <100 line g g
(BRDGVLLE-FRUTLDJT)
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2015-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Humboldt

Voltage Deviations

&> California ISO

Post Cont. Voltage Deviation %

. , Category | 2017 | 2017 2020 2025 2017 2020 2025 N .
D Substation Worst Contingenc Catego o Potential Mitigation Solutions
gency gory Description | Spring Off- ZSthSL;;rlarzjg Summer | Summer | Summer | Winter Winter Winter 9
Peak g Peak Peak Peak Peak Peak Peak
HUMB-VD-1 |COVELO6 60 kV Bridgevile - Garberville 60 kV Line (BRDGVLLE) . Line 0.154 4.367 sa74 | oasa | COMMOU L hger | 1705 | COMMOU |New Bridgeville-Garberville 115KV line
FRUTLDJT) found found
HUMB-VD-2 |FRT SWRD 60 kV Bridgevile - Garberville 60 kV Line (BRDGVLLE) . Line 0.89 8.3 2548 | 16265 | 0" | o385 | 2872 | OO |New Bridgeville-Garberville 115KV line
FRUTLDJT) found found
HUMB-VD-3 |FRUITLND 60 kV Bridgevile - Garberville 60 kV Line (BRDGVLLE) . Line -0.599 8.617 2051 | 17058 | COMMOU | 4gpp 287 | COMMO |\ew Bridgeville-Garberville 115KV line
FRUTLDJT) found found
HUMB-VD-4 | GRBRVLLE 60 kV Bridgevile - Garberville 60 kV Line (BRDGVLLE) . Line 1,319 7.848 2321 | 15478 | MO g | 3074 | COMMOU |New Bridgeville-Garberville 115KV line
FRUTLDJT) found found
HUMB-VD-5 | KEKAWAKA 60 kv Bridgevile - Garberville 60 kV Line (BRDGVLLE) . Line 0.832 7.6 3084 | 14815 | COMMOU L Hyg 3075 | COMMO |\ Bridgevile-Garberville 115KV line
FRUTLDJT) found found
HUMB-VD-6 |LYTNVLLE 60 kv Bridgevile - Garberville 60 kV Line (BRDGVLLE) . Line 0155 | 4345 | 3446 | 9402 | COMMOU | ogse | 1702 | COMMO |New Bridgevile-Garberville 115KV line
FRUTLDJT) found found
Garberville - Laytonville 60 kV Line . Cont not Cont not o . .
HUMB-VD-7 |GRBRVLLE 60 kV (GRBRVLLE-KEKAWAKR P1-2 Line 2.485 254 8% | 151 | o0 0| 285 | 2980 | o A% |New Bridgevile-Garbervile 115KV ine
HUMB-VD-8 |BRDGVLLE 115 kv Humboldt 115/60 No.2 Transformer P1-3 | Transformer | -4.771 6.746 048 | 0773 | 0847 | 0943 | 0623 | 1263 [Tum onhumboldtbay generation during light load
conditions for voltage support
HUMB-VD-9 [HMBLDT B 115 kv Humboldt 115/60 No.2 Transformer P1-3 | Transformer | -5.769 95 0498 | 086 | -0962 | 099 | 0633 | o0gsg | umOnhumboldtbay generation during light load
conditions for voltage support
HUMB-VD- 1\ mBoLDT 115 kv Humboldt 115/60 No.2 Transformer P1-3 | Transformer | -6.211 9517 | -0637 | 1009 | -1.23 1276 | 0811 1,008 |1 on humboldt bay generation during ight load
10 conditions for voltage support
HUM181'VD' BRDGVLLE 60 kV Bridgeville 60/12 kV Transformer P1-3 [ Transformer | 2.375 2.493 5.485 5.654 1.147 4101 4.05 0.215  |New Bridgeville-Garberville 115kV line
HUMB-VD- . iy . .
1 |FRTSWRD 60KV GRBRVLLE 60.00 SVD ID v P14 |ShuntDevice| 4.142 4186 8051 | 7965 | 4014 | 5948 | 7899 | 3.821 [New Bridgevile-Garberville 115k line
HUMB-VD- . L . .
13 |FRUITLND 60KV GRBRVLLE 60.00 SVD ID v P14  |ShuntDevice| 3.39 3.446 6491 | 6421 | 3546 | 4744 | 6301 | 3332 [New Bridgevile-Garberville 115kV line
HUNﬁ'VD' GRBRVLLE 60 kv GRBRVLLE 60.00 SVD ID v P14 |ShuntDevice| 5.254 5303 | 10461 | 10353 | 4705 | 7.756 | 10299 | 4504 |New Bridgeville-Garberville 115KV line
HUMB-VD- . L . .
15 [KEKAWAKA 60 kV GRBRVLLE 60.00 SVD ID v P14 |ShuntDevice| 4543 4,594 9.18 9055 | 4175 | 6889 | 9041 | 3966 |New Bridgevile-Garberville 115KV line
HUMB-VD- | sReRVLLE 60 kv GRBRVLLE-KEKAWAKA #1 60 kV pp.q | LineSection | 4es 2,539 4836 | 5151 | COMMOU L oes | pgag | COMMOU e Bridgeville-Garberville 115KV line
16 Open found found
HUMB-VD- | sRBRVLLE 60 kv KEKAWAKA-LYTNVLLE #1 60 kv pp.q | LineSection | ygq 2.336 2065 | -5303 | COMMOU 1 ozes | 365 | COMMO |New Bridgevile-Garbervile 115KV fine
17 Open found found
HUMB-VD- |, e awiaka 60 kv KEKAWAKA-LYTNVLLE #1 60 kV pp.q | LineSection |y a4 1750 | 2720 | 5873 | COMMOU L 3919 | 3802 | COMMO INew Bridgeville-Garbenville 115KV line
18 Open found found
HUMB-VD- .
1o [BROGVLLEGOKV BUS FAULT AT 31015 BRDGVLLE 115.00 P2-2 Bus 2,639 2871 453 595 | 7649 | 6105 | 5607 | 5999 |Turn on Kekawaka unit
HUMB-VD- .
o |FRTSWRDG0KV BUS FAULT AT 31015 BRDGVLLE 115.00 P2-2 Bus 2.414 2545 0869 | 1802 | 9203 | 1998 | 3202 | 6728 |Tum on Kekawaka unit
HUMB-VD- .
o |FRUITLND 60 kv BUS FAULT AT 31015 BRDGVLLE 115.00 P2-2 Bus 248 2,625 1689 | 2717 | 9215 313 3877 | 6961 |Tum on Kekawaka unit
HUMB-VD- .
% |GRBRVLLE 60KV BUS FAULT AT 31015 BRDGVLLE 115.00 P2-2 Bus 2315 2447 | 0253 | 0579 | 9009 | 0.155 2.07 5821 |Turn on Kekawaka unit
HUMB-VD- .
23 |GRBRVLLE 115 kv BUS FAULT AT 31015 BRDGVLLE 115.00 P2-2 Bus 8.801 5477  [Tum on Kekawaka unit
HUMB-VD- .
v |KEKAWAKA 60 kv BUS FAULT AT 31015 BRDGVLLE 115.00 P2-2 Bus 217 2313 | 0321 | 0388 | 7436 0.06 1732 | 4269 |Tum on Kekawaka unit
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2015-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Humboldt

Voltage Deviations

&> California I1SO

Post Cont. Voltage Deviation %
. . Category | 2017 . 2017 2020 2025 2017 2020 2025 A .
ID Substation Worst Contingenc Catego 7 Potential Mitigation Solutions
gency gory Description | Spring Off- ZSthSL;;rlarzjg Summer | Summer | Summer | Winter Winter Winter 9
Peak g Peak Peak Peak Peak Peak Peak

HUMZBE,'VD' SWNS FLT 60 kV BUS FAULT AT 31015 BRDGVLLE 115.00 P2-2 Bus 2187 2422 4004 | 5203 | 6.638 5.42 4982 | 5317  [Tum on Kekawaka unit

HUMB-VD- | o ARLOTTA 60 kV BUS FAULT AT 31080 HUMBOLDT 60.00 P2-2 Bus 6.602 8.236 1661 1.296 1182 3278 3143 3068 ||Un on some humboldt bay generation during light
26 load for voltage support

HUMB-VD- |\ e RivR 60 kv BUS FAULT AT 31080 HUMBOLDT 60.00 P2-2 Bus 10.965 | 12.758 1.05 0.866 0.822 2184 2122 2402 |1urn on some humboldt bay generation during light
27 load for voltage support

HUMB-VD- | £ jreka 60 kv BUS FAULT AT 31080 HUMBOLDT 60.00 P2-2 Bus 16.361 | 17.752 185 1.881 1.992 1.857 1.931 1969 |7urm on some humboldt bay generation during light
28 load for voltage support

HUMB-VD- | £\ jreKa A 60 kv BUS FAULT AT 31080 HUMBOLDT 60.00 P2-2 Bus 16.368 | 17.757 1.851 1.882 1.993 1.858 1932 1,971 |Tum on some humboldt bay generation during light
29 load for voltage support

HUMB-VD- 1,1 ARRIS 60 kv BUS FAULT AT 31080 HUMBOLDT 60.00 P2-2 Bus 17.414 18.73 281 2878 3.038 2676 2.785 pgg7 | Tum on some humboldt bay generation during fight
30 load for voltage support

HUMB-VD- |\ v 1L T BY 60 kv BUS FAULT AT 31080 HUMBOLDT 60.00 P2-2 Bus 14.743 16.33 0.435 0.415 0.452 0.611 0.634 0661 | 1M on some humboldt bay generation during light
31 load for voltage support

HUM3BZ'VD' HOOPA 60 kV BUS FAULT AT 31080 HUMBOLDT 60.00 P2-2 Bus 2.964 -2.645 8671 | 0251 | -0003 | 1158 | 7406 | -1.596 |New Bridgeville-Garberville 115kV line

HUM;VD' HRCSCOTIA 60 kV BUS FAULT AT 31080 HUMBOLDT 60.00 P2-2 Bus 4,995 6.653 1037 | 0809 | 0738 | 2069 1.985 1936 [New Bridgeville-Garberville 115kV line

HUM:EVD' MPLE CRK 60 kV BUS FAULT AT 31080 HUMBOLDT 60.00 P2-2 Bus 2.858 -2.506 8218 | 0238 | -0042 | 1082 | 7038 | -1501 |New Bridgeville-Garberville 115kV line

HUMB-VD- 1\ EWBURG 60 kv BUS FAULT AT 31080 HUMBOLDT 60.00 P2-2 Bus 9.313 1172 1.034 0.79 0.732 2.239 2158 24 |Tumonsome humboldt bay generation during light
35 load for voltage support

HUMB-VD- 1561 UMBER 60 kv BUS FAULT AT 31080 HUMBOLDT 60.00 P2-2 Bus 6.602 8.236 1661 1.296 1182 3278 3143 3068 || UM on some humboldt bay generation during light
36 load for voltage support

HUM3B7'VD' RDGE CBN 60 kV BUS FAULT AT 31080 HUMBOLDT 60.00 P2-2 Bus 2.168 -2.239 6.72 0279 | 0408 | -0556 | 5631 | -0775 |New Bridgeville-Garberville 115kV line

HUMB-VD- 1010 DELL 60 kv BUS FAULT AT 31080 HUMBOLDT 60.00 P2-2 Bus 5135 6.791 107 0.835 0.761 2137 2,05 1999 |1urn on some humboldt bay generation during light
38 load for voltage support

HUM3%'VD' RUSS RCH 60 kV BUS FAULT AT 31080 HUMBOLDT 60.00 P2-2 Bus 2878 -2.605 8304 | -0.241 005 | 1096 | 7109 | -1.519 |New Bridgeville-Garberville 115KV line

HUMB-VD- o . .
w0 |WILLWCRK 60 kv BUS FAULT AT 31080 HUMBOLDT 60.00 P2-2 Bus 2935 2632 8556 | -0247 | -0076 | 1138 | 7318 | -1571 |New Bridgeville-Garberville 115kV line

HUMB-VD- o . .
41 |COVELOB 6O kv BUS FAULT AT 31110 BRDGVLLE 60.00 P2-2 Bus 0.154 4.367 3477 | 9438 062 | -0862 | 1794 | 0272 |New Bridgeville-Garberville 115KV line

HUMB-VD- o . .
47 |FRT SWRD 60 kv BUS FAULT AT 31110 BRDGVLLE 60.00 P2-2 Bus -0.891 8.299 2553 | 16.186 | -1.269 | -2387 | 2871 | -0.785 |New Bridgeville-Garberville 115kV line

HUMB-VD- o . .
43 |FRUITLND 60 kv BUS FAULT AT 31110 BRDGVLLE 60.00 P2-2 Bus -0.599 8,617 2057 | 16979 | -1339 | -1.964 287 1138 |New Bridgeville-Garberville 115KV line

HUMB-VD- o . .
44 |GRBRVLLE 60KV BUS FAULT AT 31110 BRDGVLLE 60.00 P2-2 Bus 1.32 7.847 232 | 15401 | 1453 | 2544 | 3273 | 0232 [New Bridgevile-Garberville 115V line

HUMB-VD- o . .
45 |KEKAWAKA 60 KV BUS FAULT AT 31110 BRDGVLLE 60.00 P2-2 Bus -0.832 7.259 3088 | 14745 | 1061 | 2161 | 3074 | 0279 |New Bridgevile-Garberville 115kV line

HUMB-VD- o . .
w6 |LYTNVLLE 60 kv BUS FAULT AT 31110 BRDGVLLE 60.00 P2-2 Bus 0.155 4.345 3449 | 9357 | -0616 | -0.86 1791 | 0272 |New Bridgeville-Garberville 115KV line

HUMB-VD- NON-BUS-TIE BREAKER CB6422 FAULT AT Turn on some humboldt bay generation during light
47 |BROGVLLE 115 kv 31080 HUMBOLDT 60.00 P2-3 | Breaker | -449 | -6602 | 0541 | -0938 | -08%6 | 085 | 0525 1478 | oad for voltage suprort

HUMB-VD- NON-BUS-TIE BREAKER CB6422 FAULT AT Turn on some humboldt bay generation during light
4 |HMBLDTB 115KV 31080 HUMBOLDT 60.00 P2-3 | Breaker | -5524 | -9344 | 0565 | -0964 | -1019 | 0901 0529 | 0766 |t taoe supmor

HUMB-VD- NON-BUS-TIE BREAKER CB6422 FAULT AT Turn on some humboldt bay generation during light
4o |HUMBOLDT 115 kv 31080 HUMBOLDT 60.00 P2-3 | Breaker | -5967 | -9.361 0722 | 1232 | 1303 | 1155 | 0677 098 | oad for voltage suprort
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2015-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Humboldt

Voltage Deviations

&> California I1SO

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Diztcer?piirgn SprZir?; 7Off- 2020 Spring s 5311nZer S Sr(;iger S Sﬁifer V%I?an V%I?nztgr V%I?nztgr Potential Mitigation Solutions
Peak Light Load Peak Peak Peak Peak Peak Peak
HUM5%'VD' HOOPA 60 kV Q%EE)B:SJEL%ESTE’;\EEE CBO2ZFAULTAT | b3 | Breaker | 3642 168 0202 | 0163 | 007 | 0964 | 7.665 | -1.579 |New Bridgeville-Garberville 115KV line
HUM;'VD' MPLE CRK 60 kV Q%EE)B:SJEL%ESTE’;\EEE CBEG2ZFAULTAT | b3 | Breaker | 3550 | -1649 | -01%2 | 0455 | 0413 | 0897 | 7284 | -1485 |New Bridgevile-Garberville 115KV line
HUMsBz'VD' RDGE CBN 60 kV Q%EE)B:SJEL%ESTE’;\EEE CBOBG2ZFAULTAT | b3 | Breaker | 2793 | 1306 | 0327 | 0357 | o852 | 0383 | 5863 | -0.759 |New Bridgeville-Garberville 115KV line
HUM;VD' RUSS RCH 60 kV Q%EE)B:SJEL%ESTE’;\EEE CBOC2ZFAULTAT | b3 | Breaker | 3575 | 1655 | -01%4 | 0457 | 0106 | 0909 | 7357 | -1502 |New Bridgeville-Garberville 115KV line
HUM;'VD' WILLWCRK 60 KV Q%EE)B:SJEL%ESTE’;\EEE CBEC2ZFAULTAT | b3 | Breaker | 3624 | 1672 | -0199 | 0461 | 0085 | 0946 | 7573 | -1554 |New Bridgevile-Garberville 115KV line
HORED- JerocuLLE 60 kv SESGT\'/ELLB;%K(?E FAULTAT 31015 P24 | SBTC | 269 | 2 453 | 595 | 7649 | 6105 | 5607 | 5999 Zg;i?.:ot:ée; 1’235625‘;?7;?:::;"3”3' reaciive
HOREAD- JFRT sWRD 60 kv SESGT\'/ELLB;%K(?E FAULTAT 31015 P4 | oOT° | 2414 | 2s5 | 089 | 1802 | 9203 | 1998 | 3202 | 6728 Zg;i?.:ot:ée; 1’235625‘;?7;?:::;"3”3' reaciive
HONED- JrruTLND 60 kv SESGT\'/ELLB;%K(?E FAULTAT 31015 Pa | SSTC | o | 2625 | 680 | 277 | 9215 | 313 | 3877 | 691 Zg;i?.:ot:ée; 1’235625‘;?7;?:::;"3”3' reaciive
HOREAD- |oReRvLLE 60 kv SESGT\'/ELLB;%K(?E FAULTAT 31015 P4 | SSTC | 2315 | 247 | 025 | o579 | 909 | 0% | 207 | ss2 Zg;i?.:ot:ée; 1’235625‘;?7;?:::;"3”3' reaciive
L oo [BETemm i | o | e | oy | aan | owr | o | ven | an | o | v s e
HONED- lswis FLT 60 kv SESGT\'/ELLB;%K(?E FAULTAT 31015 P4 | oSN | oner | 242 | 40w | 5203 | 668 | 542 | 4982 | 5317 Zg;i?.:ot:ée; 1’235625‘;?7;?:::;"3”3' reaciive
HUM6B1'VD' CARLOTTA 60 kV Eﬂ;g&gﬁ%? FAULTAT 31080 P2-4 g;’:alfr 6.602 8.236 1.661 1296 | 1182 | 3278 | 3143 | 3.068 L‘;? f‘(’)rr‘ 5‘;"?;3:2;”;:;‘:: bay generation during light
HUM6BZ'VD' EEL RIVR 60 kV Eﬂ;‘;&%ﬁ%ﬁR FAULT AT 31080 P24 g;‘:alfr 10965 | 12.758 1.05 0866 | 0822 | 2184 | 2122 | 24102 LL;Z‘ f‘(’)rr‘ 5;?;3:2?;;::: bay generation during light
HUM6BB'VD' EUREKA 60 KV Eﬂ;‘;&%ﬁ%ﬁR FAULT AT 31080 P24 g;‘:alfr 16.361 | 17.752 1.85 1.881 1992 | 1857 | 1.931 1.969 LL;Z‘ f‘(’)rr‘ 5;?;3:2?;;::: bay generation during light
HUM63'VD' EUREKA A 60 kV Eﬂ;‘;&%ﬁ%ﬁR FAULT AT 31080 P24 g;‘:alfr 16.368 | 17.757 | 1.851 1882 | 1993 | 185 | 1932 | 1971 LL;Z‘ f‘(’)rr‘ 5;?;3:2?;;::: bay generation during light
HUM6B5'VD' HARRIS 60 kV Eﬂ;‘;&%ﬁ%ﬁR FAULT AT 31080 P24 g;‘:alfr 17414 | 1873 2.81 2878 | 3038 | 2676 | 2785 | 2827 LL;Z‘ f‘(’)rr‘ 5;?;3:2?;;::: bay generation during light
HUM6%'VD' HMBLT BY 60 kV Eﬂ;‘;&%ﬁ%ﬁR FAULT AT 31080 P24 g;‘:alfr 14743 | 16.33 0435 | 0415 | 0452 | 0611 | 0634 | 0661 LL;Z‘ f‘(’)rr‘ 5;?;3:2?;;::: bay generation during light
HUM6B7_VD' HOOPA 60 kV Eﬁ;;&g?iﬁﬁR FAULT AT 31080 P2-4 g?:al‘i: 2.964 -2.645 8.671 -0.251 -0.093 -1.158 7.406 -1.596 [Maple Creek reactive support project
HUMG%'VD' HRCSCOTIA 60 kV Eﬂ;‘;&%ﬁ%ﬁR FAULT AT 31080 P24 g;‘:al"; 4.995 6.653 1037 | 0809 | 0738 | 2069 | 1985 | 1936 LL;Z‘ f‘(’)rr‘ 5323:2?;;::: bay generation during light
HUMESVD' MPLE CRK 60 kV Eﬂ%&g?i‘\oﬁR FAULT AT 31080 P2-4 g;’:al":r 2858 | 259 | 8218 | -0238 | -0042 | -1.082 | 7.038 | -1501 |New Bridgevile-Garberville 115k line
HUM7%'VD' NEWBURG 60 kV Eﬂ;‘;ggﬁ%ﬁR FAULTAT 31080 P2-4 g;‘;al"; 9.313 11472 1034 | 079 | 0732 | 2239 | 2158 24 LL;Z‘ f‘(’)rr‘ 5;23:2?;?;;?: bay generation during light
HUM;TVD' PCLUMBER 60 kv Eﬂ;‘;ggﬁ%ﬁR FAULTAT 31080 P2-4 g;‘;al"; 6.602 8.236 1.661 1296 | 1182 | 3278 | 3443 | 3.068 LL;Z‘ f‘(’)rr‘ 5;23:2?;?;;?: bay generation during light
HUM;;_VD_ RDGE CBN 60 kV Elﬂf/lgng$iAO}<()%R FAULT AT 31080 P2-4 g?;al‘i:r 2.168 -2.239 6.72 0.279 0.408 -0.556 5.631 -0.775  [Maple Creek reactive support project
HUM%VD' RIO DELL 60 kv Eﬂ;‘;&%ﬁ%ﬁ? FAULTAT 31080 P2-4 g;‘;alfr 5435 6.791 1.07 0835 | 0.761 2437 2.05 1.999 LL;Z‘ f‘(’)rr‘ 5;23:2?;?;;?: bay generation during light
HUM73_VD_ RUSS RCH 60 kV Eﬂ;;&g??oﬁ?? FAULT AT 31080 P2-4 g?;a-ller 2.878 -2.605 8.304 -0.241 -0.05 -1.096 7.109 -1.519  [Maple Creek reactive support project
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2015-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Humboldt

Voltage Deviations

&> California 1ISO

Post Cont. Voltage Deviation %

! ; Category 2017 . 2017 2020 2025 2017 2020 2025 Mo :
ID Substation Worst Contingenc' Catego o Potential Mitigation Solut
ubstat ingency gory Description | Spring Off- ZSthSL;;rlarzjg Summer | Summer | Summer Winter Winter Winter orential Mgation Soltfions
Peak g Peak Peak Peak Peak Peak Peak

HUMB-VD- BUS-TIE BREAKER FAULT AT 31080 Bus Tie . .

75 WILLWCRK 60 kV HUMBOLDT 60.00 P2-4 Breaker 2.935 -2.632 8.556 -0.247 -0.076 -1.138 7.318 -1.571  |Maple Creek reactive support project
HUMB-VD- BUS-TIE BREAKER FAULT AT 31110 Bus Tie . . .

76 COVELOG 60 kV BRDGVLLE 60.00 P2-4 Breaker 0.154 4.367 3.477 9.438 -0.62 -0.862 1.794 -0.272  [New Bridgeville-Garberville 115kV line
HUMB-VD- BUS-TIE BREAKER FAULT AT 31110 Bus Tie . . .

77 FRT SWRD 60 kV BRDGVLLE 60.00 P2-4 Breaker -0.891 8.299 2.553 16.186 -1.269 -2.387 2.871 -0.785  [New Bridgeville-Garberville 115kV line
HUMB-VD- BUS-TIE BREAKER FAULT AT 31110 Bus Tie . . .

78 FRUITLND 60 kV BRDGVLLE 60.00 P2-4 Breaker -0.599 8.617 2.957 16.979 -1.339 -1.964 2.87 -1.138  [New Bridgeville-Garberville 115kV line
HUMB-VD- BUS-TIE BREAKER FAULT AT 31110 Bus Tie . . .

79 GRBRVLLE 60 kV BRDGVLLE 60.00 P2-4 Breaker -1.32 7.847 2.326 15.401 -1.153 -2.544 3.273 -0.232  [New Bridgeville-Garberville 115kV line
HUMB-VD- BUS-TIE BREAKER FAULT AT 31110 Bus Tie N . .

80 KEKAWAKA 60 kV BRDGVLLE 60.00 P2-4 Breaker -0.832 7.259 3.088 14.745 -1.061 -2.161 3.074 -0.279  [New Bridgeville-Garberville 115kV line
HUMB-VD- BUS-TIE BREAKER FAULT AT 31110 Bus Tie N . .

81 LYTNVLLE 60 kV BRDGVLLE 60.00 P2-4 Breaker 0.155 4.345 3.449 9.357 -0.616 -0.86 1.791 -0.272  [New Bridgeville-Garberville 115kV line
HUMB-VD- ARCATA 60 kV Hum.boldt No.1 60 kV and Arcata - Humboldt 60 P71 DCTL 0.964 0.986 3813 5081 5998 3,001 3549 4.055 Arcata ppcket may need gdd|t|onal reactive

82 kV Lines support in the 5-10 year time frame
HUMB-VD- BCHIPMIL 60 kV Hum.boldt No.1 60 kV and Arcata - Humboldt 60 P71 DCTL 1011 1026 3.939 5336 5507 3102 3659 4145 Arcata ppcket may need gdd|t|onal reactive

83 kV Lines support in the 5-10 year time frame
HUMB-VD- BIG_LAGN 60 kV Hum.boldt No.1 60 kV and Arcata - Humboldt 60 P71 DCTL 1048 1063 4,009 5401 5601 3169 3729 4991 Arcata ppcket may need gdd|t|onal reactive

84 kV Lines support in the 5-10 year time frame
HUMB-VD- BLUE LKE 60 kv Hum.boldt No.1 60 kV and Arcata - Humboldt 60 P71 DCTL 0.922 0.936 3,862 535 5508 3,007 3576 4071 Arcata ppcket may need gdd|t|onal reactive

85 kV Lines support in the 5-10 year time frame
HUMB-VD- BLUELKPP 60 kV Hum.boldt No.1 60 kV and Arcata - Humboldt 60 P71 DCTL 0.897 0.911 3838 5317 5497 2979 3551 4.047 Arcata ppcket may need gdd|t|onal reactive

86 kV Lines support in the 5-10 year time frame
HUMB-VD- JANS CRK 60 kV Hum.boldt No.1 60 kV and Arcata - Humboldt 60 P71 DCTL 0.965 1192 4394 5,895 6.024 3.301 4,005 4564 Arcata ppcket may need gdd|t|onal reactive

87 kV Lines support in the 5-10 year time frame
HUMB-VD- ORICK 60 kV Hum.boldt No.1 60 kV and Arcata - Humboldt 60 P71 DCTL 1049 1064 4014 541 5611 3173 3735 4998 Arcata ppcket may need gdd|t|onal reactive

88 kV Lines support in the 5-10 year time frame
HUMB-VD- SIMPSON 60 kV Hum.boldt No.1 60 kV and Arcata - Humboldt 60 P71 DCTL 0.911 0.925 3.854 5.305 5,507 2995 3567 4.062 Arcata ppcket may need gdd|t|onal reactive

89 kV Lines support in the 5-10 year time frame
HUMB-VD- TRINIDAD 60 kV Hum.boldt No.1 60 kV and Arcata - Humboldt 60 P71 DCTL 1047 1062 4.003 5,304 5,502 3165 3704 4214 Arcata ppcket may need gdd|t|onal reactive

90 kV Lines support in the 5-10 year time frame
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2015-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Humboldt

High/Low Voltage &> Cadlifornia ISO
Ca Voltage (PU)
! ) atego! o i
ID Substation Worst Contingency Category Descrigptirgn 2017 Spring | 2020 Spring | 2017 Summer | 2020 Summer | 2025 Summer | 2017 Winter | 2020 Winter | 2025 Winter Potential Mitigation Solutions
Off-Peak Light Load Peak Peak Peak Peak Peak Peak
Turn on some Humboldt bay generation
HUMB-V-1 |BRDGVLLE 115 kV Humboldt - Bridgeville 115 kV Line P1-2 Line 1.0902 1.1057 1.0214 1.0152 Cont not found 0.9785 0.9999 Cont not found [during light load conditions for reactive
support.
Turn on some Humboldt bay generation
HUMB-V-2 |LOW GAP1 115 kV Humboldt - Bridgeville 115 kV Line P1-2 Line 1.0915 1.1069 1.0256 1.0209 Cont not found 0.992 1.0103 Cont not found [during light load conditions for reactive
support.
Bridgeville - Garberville 60 kV Line . . . . .
HUMB-V-3 |COVELO6 60 kV (BRDGVLLE-FRUTLDJT) P1-2 Line 1.0076 0.9659 0.9587 0.8903 Cont not found 1.0109 0.995 Cont not found |New Bridgeville-Garberville 60kV line
HUMB-V-4 |FRT SWRD 60 kV Bridgeville - Garbervill 60k Line P1-2 Line 1,049 09574 0.9958 08459 | Contnotfound |  1.031 0.9951 | Contnot found |New Bridgeville-Garberville 60KV line
(BRDGVLLE-FRUTLDJT) ' ' ' ' ' ' g
HUMB-V-5  |[FRUITLND 60 kv Bridgevile - Garbervile 60 kV Line P1-2 Line 1.0413 09516 0.9897 08387 | Contnotfound |  1.0313 09956 | Cont not found |New Bridgeville-Garberville 60KV line
(BRDGVLLE-FRUTLDJT) ' ' ' ' ' ' g
HUMB-V-6 |GRBRVLLE 60 kv Bridgevile - Garbervile 60 kV Line P1-2 Line 1.0501 09625 1.0052 08573 | Contnotfound |  1.0407 1.0051 | Cont not found [New Bridgeville-Garbervile 60KV line
(BRDGVLLE-FRUTLDJT) ' ' ' ' ' ' g
HUMB-V-7 [KEKAWAKA 60 kV Bridgeville - Garbenville 60 kV Line P12 Line 10398 0.9628 0.9911 0.8593 | Contnotfound |  1.0325 10009 | Cont not found [New Bridgeville-Garberville 60KV line
(BRDGVLLE-FRUTLDJT) ' ' ' ' ' ' g
HUMB-V-8 [LYTNVLLE 60 kV Bridgeville - Garbenville 60 kV Line P12 Line 10111 0.9713 0.9653 0.8975 | Contnotfound |  1.0115 0.9954 | Cont not found |New Bridgeville-Garberville 60kV line
(BRDGVLLE-FRUTLDJT) ' ' ' ' ' ' g
Turn on some Humboldt bay generation
HUMB-V-9 |BRDGVLLE 115 kV Humboldt 115/60 No.2 Transformer P1-3 | Transformer|  1.1044 1.1339 1.0451 1.045 1.0539 1.024 1.0331 1.037 during light load conditions for reactive
support.
Turn on some Humboldt bay generation
HUMB-V-10 |HMBLDT B 115 kV Humboldt 115/60 No.2 Transformer P1-3 | Transformer 1.1039 1.1469 1.0535 1.0562 1.0578 1.0406 1.045 1.043 during light load conditions for reactive
support.
Turn on some Humboldt bay generation
HUMB-V-11 [HUMBOLDT 115 kV Humboldt 115/60 No.2 Transformer P1-3 | Transformer|  1.1078 1.1468 1.0522 1.0556 1.0577 1.0338 1.0395 1.0379 during light load conditions for reactive
support.
Turn on some Humboldt bay generation
HUMB-V-12 [LOW GAP1 115 kV Humboldt 115/60 No.2 Transformer P1-3 | Transformer 1.1028 1.1297 1.0449 1.0451 1.0518 1.0265 1.0351 1.0382 during light load conditions for reactive
support.
Line section Turn on some Humboldt bay generation
HUMB-V-13 |LOW GAP1 115 kV LOW GAP1-BRDGVLLE #1 115 kV P2-1 open 1.0954 1.1108 1.0409 1.0428 Cont not found 1.0441 1.0495 Cont not found [during light load conditions for reactive
P support.
Turn on some Humboldt bay generation
HUMB-V-14 (LOW GAP1 115 kV BUS FAULT AT 31015 BRDGVLLE 115.00 p2-2 Bus 1.0954 1.1107 1.0402 1.0423 1.0408 1.0432 1.0487 1.0399 during light load conditions for reactive
support.
Turn on some Humboldt bay generation
HUMB-V-15 |[EUREKA 60 kV BUS FAULT AT 31080 HUMBOLDT 60.00 P2-2 Bus 0.865 0.8582 1.013 1.0121 1.0104 1.0133 1.0123 1.0118 during light load conditions for reactive
support.
Turn on some Humboldt bay generation
HUMB-V-16 [EUREKA A 60 kV BUS FAULT AT 31080 HUMBOLDT 60.00 p2-2 Bus 0.8646 0.8578 1.0124 1.0115 1.0098 1.0126 1.0116 1.0111 during light load conditions for reactive
support.
Turn on some Humboldt bay generation
HUMB-V-17 |HARRIS 60 kV BUS FAULT AT 31080 HUMBOLDT 60.00 P2-2 Bus 0.8595 0.8525 1.0056 1.0045 1.0025 1.0063 1.0052 1.0047 during light load conditions for reactive
support.
Turn on some Humboldt bay generation
HUMB-V-18 [HMBLT BY 60 kV BUS FAULT AT 31080 HUMBOLDT 60.00 p2-2 Bus 0.8832 0.8729 1.0375 1.0373 1.0363 1.0372 1.0367 1.0361 during light load conditions for reactive
support.
HUMB-V-19 [COVELO6 60 kV BUS FAULT AT 31110 BRDGVLLE 60.00 P2-2 Bus 1.0077 0.9659 0.9587 0.8907 1.0032 1.011 0.995 1.0155 New Bridgeville-Garberville 60kV line
HUMB-V-20 |FRT SWRD 60 kV BUS FAULT AT 31110 BRDGVLLE 60.00 P2-2 Bus 1.0449 0.9574 0.9957 0.8467 1.063 1.031 0.9951 1.062 New Bridgeville-Garberville 60kV line
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2015-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Humboldt

. é & . .
High/Low Voltage <’ CCII I forn 1A |SO
Ca Voltage (PU)
. . ategol e .
ID Substation Worst Contingency Category Descrigptirgn 2017 Spring | 2020 Spring | 2017 Summer | 2020 Summer | 2025 Summer | 2017 Winter | 2020 Winter | 2025 Winter Potential Mitigation Solutions
Off-Peak Light Load Peak Peak Peak Peak Peak Peak
HUMB-V-21 [FRUITLND 60 kV BUS FAULT AT 31110 BRDGVLLE 60.00 P2-2 Bus 1.0413 0.9516 0.9896 0.8395 1.057 1.0314 0.9956 1.0627 New Bridgeville-Garberville 60kV line
HUMB-V-22 |GRBRVLLE 60 kV BUS FAULT AT 31110 BRDGVLLE 60.00 pP2-2 Bus 1.0501 0.9625 1.0051 0.8581 1.0719 1.0407 1.0051 1.0713 New Bridgeville-Garberville 60kV line
HUMB-V-23 [KEKAWAKA 60 kV BUS FAULT AT 31110 BRDGVLLE 60.00 P2-2 Bus 1.0398 0.9628 0.991 0.86 1.0557 1.0325 1.0009 1.055 New Bridgeville-Garberville 60kV line
HUMB-V-24 [LYTNVLLE 60 kV BUS FAULT AT 31110 BRDGVLLE 60.00 P2-2 Bus 1.0111 0.9713 0.9653 0.898 1.0094 1.0115 0.9955 1.0155 New Bridgeville-Garberville 60kV line
Turn on some Humboldt bay generation
NON-BUS-TIE BREAKER CB6422 FAULT - o .
HUMB-V-25 [BRDGVLLE 115 kV AT 31080 HUMBOLDT 60.00 P2-3 Breaker 1.1017 1.1325 1.0457 1.0466 1.0544 1.0249 1.0341 1.0379 S:lgggrltlght load conditions for reactive
Turn on some Humboldt bay generation
NON-BUS-TIE BREAKER CB6422 FAULT Lo » :
HUMB-V-26 |HMBLDT B 115 kV AT 31080 HUMBOLDT 60.00 P2-3 Breaker 1.1017 1.1453 1.0542 1.0572 1.0584 1.0416 1.0461 1.044 during light load conditions for reactive
support.
Turn on some Humboldt bay generation
NON-BUS-TIE BREAKER CB6422 FAULT oo o :
HUMB-V-27 (HUMBOLDT 115 kV AT 31080 HUMBOLDT 60.00 P2-3 Breaker 1.1017 1.1453 1.0531 1.0569 1.0585 1.035 1.0408 1.0391 gﬁgggrltlght load conditions for reactive
Turn on some Humboldt bay generation
NON-BUS-TIE BREAKER CB6422 FAULT Lo » :
HUMB-V-28 [LOW GAP1 115 kV AT 31080 HUMBOLDT 60.00 P2-3 Breaker 1.1017 1.1285 1.0454 1.0465 1.0522 1.0272 1.0359 1.0389 during light load conditions for reactive
support.
Turn on some Humboldt bay generation
HUMB-V-29 [LOW GAP1 115kV BUS-TIE BREAKER FAULT AT 31015 P2-4 | Tie-Breaker 1.0954 1.1107 1.0402 1.0423 1.0408 1.0432 1.0487 1.0399 during light load conditions for reactive
BRDGVLLE 115.00
support.
Turn on some Humboldt bay generation
HUMB-V-30 [EUREKA 60 kV BUS-TIE BREAKER FAULT AT 31080 P2-4 | Tie-Breaker 0.865 0.8582 1.013 1.0121 1.0104 1.0133 1.0123 1.0118 during light load conditions for reactive
HUMBOLDT 60.00
support.
Turn on some Humboldt bay generation
HUMB-V-31 [EUREKA A 60 kV BUS-TIE BREAKER FAULT AT 31080 P2-4 | Tie-Breaker 0.8646 0.8578 1.0124 1.0115 1.0098 1.0126 1.0116 1.0111 during light load conditions for reactive
HUMBOLDT 60.00
support.
Turn on some Humboldt bay generation
HUMB-V-32 [HARRIS 60 kV BUS-TIE BREAKER FAULT AT 31080 P2-4 [ Tie-Breaker 0.8595 0.8525 1.0056 1.0045 1.0025 1.0063 1.0052 1.0047 during light load conditions for reactive
HUMBOLDT 60.00
support.
Turn on some Humboldt bay generation
HUMB-V-33 [HMBLT BY 60 kV BUS-TIE BREAKER FAULT AT 31080 P2-4 | Tie-Breaker 0.8832 0.8729 1.0375 1.0373 1.0363 1.0372 1.0367 1.0361 during light load conditions for reactive
HUMBOLDT 60.00
support.
HUMB-V-34 [COVELOG 60 kV BUS-TIE BREAKER FAULT AT 31110 P2-4 [ Tie-Breaker 1.0077 0.9659 0.9587 0.8907 1.0032 1.011 0.995 1.0155 New Bridgeville-Garberville 60kV line
BRDGVLLE 60.00
HUMB-V-35 [FRT SWRD 60 kV BUS-TIE BREAKER FAULT AT 31110 P2-4 [ Tie-Breaker 1.0449 0.9574 0.9957 0.8467 1.063 1.031 0.9951 1.062 New Bridgeville-Garberville 60kV line
BRDGVLLE 60.00
HUMB-V-36 [FRUITLND 60 kV BUS-TIE BREAKER FAULT AT 31110 P2-4 [ Tie-Breaker 1.0413 0.9516 0.9896 0.8395 1.057 1.0314 0.9956 1.0627 New Bridgeville-Garberville 60kV line
BRDGVLLE 60.00
HUMB-V-37 |GRBRVLLE 60 kV BUS-TIE BREAKER FAULT AT 31110 P2-4 [ Tie-Breaker 1.0501 0.9625 1.0051 0.8581 1.0719 1.0407 1.0051 1.0713 New Bridgeville-Garberville 60kV line
BRDGVLLE 60.00
HUMB-V-38 [KEKAWAKA 60 kV BUS-TIE BREAKER FAULT AT 31110 P2-4 | Tie-Breaker 1.0398 0.9628 0.991 0.86 1.0557 1.0325 1.0009 1.055 New Bridgeville-Garberville 60kV line
BRDGVLLE 60.00
HUMB-V-39 [LYTNVLLE 60 kV BUS-TIE BREAKER FAULT AT 31110 P2-4 [ Tie-Breaker 1.0111 0.9713 0.9653 0.898 1.0094 1.0115 0.9955 1.0155 New Bridgeville-Garberville 60kV line
BRDGVLLE 60.00
Turn on some Humboldt bay generation
HUMB-V-40 (BRDGVLLE 115 kV Humboldt - Bridgeville 115 kV Line P1-2 Line 1.0902 1.1057 1.0214 1.0152 Cont not found 0.9785 0.9999 Cont not found [during light load conditions for reactive
support.
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2015-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Humboldt

High/Low Voltage &> Cadlifornia ISO
Ca Voltage (PU)
! . atego e )
ID Substation Worst Contingency Category Descrigptirgn 2017 Spring | 2020 Spring | 2017 Summer | 2020 Summer | 2025 Summer | 2017 Winter | 2020 Winter | 2025 Winter Potential Mitigation Solutions
Off-Peak Light Load Peak Peak Peak Peak Peak Peak
Turn on some Humboldt bay generation
HUMB-V-41 [LOW GAP1 115 kV Humboldt - Bridgeville 115 kV Line P1-2 Line 1.0915 1.1069 1.0256 1.0209 Cont not found 0.992 1.0103 Cont not found [during light load conditions for reactive
support.
Bridgeville - Garberville 60 kV Line . . . . .
HUMB-V-42 [COVELO6 60 kV (BRDGVLLE-FRUTLDT) P1-2 Line 1.0076 0.9659 0.9587 0.8903 Cont not found 1.0109 0.995 Cont not found [New Bridgeville-Garberville 60kV line
HUMB-V-43 [FRT SWRD 60 kV Bridgevile - Garbenvile 60 kV Line P1-2 Line 1,049 09574 0.9958 08459 | Contnotfound | 1031 0.9951 | Cont ot found |New Bridgeville-Garberville 60K\ line
(BRDGVLLE-FRUTLDJT) ' ' ' ' ' ' g
HUMB-V-44 |FRUITLND 60 kV Bridgevile - Garbenvile 60 kV Line P1-2 Line 10413 09516 0.9897 08387 | Contnotfound |  1.0313 0.995 | Cont ot found [New Bridgeville-Garberville 60K\ line
(BRDGVLLE-FRUTLDJT) ' ' ' ' ' ' g
HUMB-V-45 |GRBRVLLE 60 kV Bridgeville - Garberville 60 kV Line P12 Line 1.0501 0.9625 10052 08573 | Contnotfound |  1.0407 10051 | Cont not found |New Bridgeville-Garberville 60kV line
(BRDGVLLE-FRUTLDJT) ' ' ' ' ' ' g
HUMB-V-46 |KEKAWAKA 60 kV Bridgeville - Garberville 60 kV Line P12 Line 10398 0.9628 0.9911 08593 | Contnotfound |  1.0325 10009 | Cont not found |New Bridgeville-Garberville 60kV line
(BRDGVLLE-FRUTLDJT) ' ' ' ' ' ' g
HUMB-V-47 |LYTNVLLE 60 kV Bridgeville - Garberville 60 kV Line P12 Line 10111 09713 0.9653 08975 | Contnotfound |  1.0115 09954 | Cont ot found New Bridgeville-Garbervile 60KV line
(BRDGVLLE-FRUTLDJT) ' ' ' ' ' ' g
Turn on some Humboldt bay generation
HUMB-V-48 |BRDGVLLE 115 kV Humboldt 115/60 No.2 Transformer P1-3 | Transformer 1.1044 1.1339 1.0451 1.045 1.0539 1.024 1.0331 1.037 during light load conditions for reactive
support.
Turn on some Humboldt bay generation
HUMB-V-49 |HMBLDT B 115 kV Humboldt 115/60 No.2 Transformer P1-3 | Transformer 1.1039 1.1469 1.0535 1.0562 1.0578 1.0406 1.045 1.043 during light load conditions for reactive
support.
Turn on some Humboldt bay generation
HUMB-V-50 [HUMBOLDT 115 kV Humboldt 115/60 No.2 Transformer P1-3 | Transformer 1.1078 1.1468 1.0522 1.0556 1.0577 1.0338 1.0395 1.0379 during light load conditions for reactive
support.
Turn on some Humboldt bay generation
HUMB-V-51 |LOW GAP1 115 kV Humboldt 115/60 No.2 Transformer P1-3 | Transformer 1.1028 1.1297 1.0449 1.0451 1.0518 1.0265 1.0351 1.0382 during light load conditions for reactive
support.
Line section Turn on some Humboldt bay generation
HUMB-V-52 [LOW GAP1 115 kV LOW GAP1-BRDGVLLE #1 115 kV P2-1 open 1.0954 1.1108 1.0409 1.0428 Cont not found 1.0441 1.0495 Cont not found [during light load conditions for reactive
P support.
Turn on some Humboldt bay generation
HUMB-V-53 |LOW GAP1 115 kV BUS FAULT AT 31015 BRDGVLLE 115.00 P2-2 Bus 1.0954 1.1107 1.0402 1.0423 1.0408 1.0432 1.0487 1.0399 during light load conditions for reactive
support.
Turn on some Humboldt bay generation
HUMB-V-54 |EUREKA 60 kV BUS FAULT AT 31080 HUMBOLDT 60.00 P2-2 Bus 0.865 0.8582 1.013 1.0121 1.0104 1.0133 1.0123 1.0118 during light load conditions for reactive
support.
Turn on some Humboldt bay generation
HUMB-V-55 [EUREKA A 60 kV BUS FAULT AT 31080 HUMBOLDT 60.00 P2-2 Bus 0.8646 0.8578 1.0124 1.0115 1.0098 1.0126 1.0116 1.0111 during light load conditions for reactive
support.
Turn on some Humboldt bay generation
HUMB-V-56 [HARRIS 60 kV BUS FAULT AT 31080 HUMBOLDT 60.00 P2-2 Bus 0.8595 0.8525 1.0056 1.0045 1.0025 1.0063 1.0052 1.0047 during light load conditions for reactive
support.
Turn on some Humboldt bay generation
HUMB-V-57 [HMBLT BY 60 kV BUS FAULT AT 31080 HUMBOLDT 60.00 P2-2 Bus 0.8832 0.8729 1.0375 1.0373 1.0363 1.0372 1.0367 1.0361 during light load conditions for reactive
support.
HUMB-V-58 [COVELO6 60 kV BUS FAULT AT 31110 BRDGVLLE 60.00 P2-2 Bus 1.0077 0.9659 0.9587 0.8907 1.0032 1.011 0.995 1.0155 New Bridgeville-Garberville 60kV line
HUMB-V-59 [FRT SWRD 60 kV BUS FAULT AT 31110 BRDGVLLE 60.00 P2-2 Bus 1.0449 0.9574 0.9957 0.8467 1.063 1.031 0.9951 1.062 New Bridgeville-Garberville 60kV line
HUMB-V-60 |FRUITLND 60 kV BUS FAULT AT 31110 BRDGVLLE 60.00 P2-2 Bus 1.0413 0.9516 0.9896 0.8395 1.057 1.0314 0.9956 1.0627 New Bridgeville-Garberville 60kV line
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2015-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Humboldt

. é & . .
High/Low Voltage &> Cadlifornia ISO
Ca Voltage (PU)
. . ategol e .
ID Substation Worst Contingency Category Descrigptirgn 2017 Spring | 2020 Spring | 2017 Summer | 2020 Summer | 2025 Summer | 2017 Winter | 2020 Winter | 2025 Winter Potential Mitigation Solutions
Off-Peak Light Load Peak Peak Peak Peak Peak Peak
HUMB-V-61 |GRBRVLLE 60 kV BUS FAULT AT 31110 BRDGVLLE 60.00 P2-2 Bus 1.0501 0.9625 1.0051 0.8581 1.0719 1.0407 1.0051 1.0713 New Bridgeville-Garberville 60kV line
HUMB-V-62 [KEKAWAKA 60 kV BUS FAULT AT 31110 BRDGVLLE 60.00 pP2-2 Bus 1.0398 0.9628 0.991 0.86 1.0557 1.0325 1.0009 1.055 New Bridgeville-Garberville 60kV line
HUMB-V-63 [LYTNVLLE 60 kV BUS FAULT AT 31110 BRDGVLLE 60.00 P2-2 Bus 1.0111 0.9713 0.9653 0.898 1.0094 1.0115 0.9955 1.0155 New Bridgeville-Garberville 60kV line
Turn on some Humboldt bay generation
NON-BUS-TIE BREAKER CB6422 FAULT o » .
HUMB-V-64 [BRDGVLLE 115 kV AT 31080 HUMBOLDT 60.00 P2-3 Breaker 1.1017 1.1325 1.0457 1.0466 1.0544 1.0249 1.0341 1.0379 S:lgggrltlght load conditions for reactive
Turn on some Humboldt bay generation
NON-BUS-TIE BREAKER CB6422 FAULT Lo » :
HUMB-V-65 [HMBLDT B 115 kV AT 31080 HUMBOLDT 60.00 P2-3 Breaker 1.1014 1.1453 1.0542 1.0572 1.0584 1.0416 1.0461 1.044 during light load conditions for reactive
support.
Turn on some Humboldt bay generation
NON-BUS-TIE BREAKER CB6422 FAULT o » :
HUMB-V-66 (HUMBOLDT 115 kV AT 31080 HUMBOLDT 60.00 P2-3 Breaker 1.1054 1.1453 1.0531 1.0569 1.0585 1.035 1.0408 1.0391 gﬁgggrltlght load conditions for reactive
Turn on some Humboldt bay generation
NON-BUS-TIE BREAKER CB6422 FAULT Lo » :
HUMB-V-67 [LOW GAP1 115kV AT 31080 HUMBOLDT 60.00 P2-3 Breaker 1.1005 1.1285 1.0454 1.0465 1.0522 1.0272 1.0359 1.0389 :Sgggrltlght load conditions for reactive
Turn on some Humboldt bay generation
HUMB-V-68 [LOW GAP1 115 kV BUS-TIE BREAKER FAULT AT 31015 P2-4 | Tie-Breaker 1.0954 1.1107 1.0402 1.0423 1.0408 1.0432 1.0487 1.0399 during light load conditions for reactive
BRDGVLLE 115.00
support.
Turn on some Humboldt bay generation
HUMB-V-69 |[EUREKA 60 kV BUS-TIE BREAKER FAULT AT 31080 P2-4 | Tie-Breaker 0.865 0.8582 1.013 1.0121 1.0104 1.0133 1.0123 1.0118 during light load conditions for reactive
HUMBOLDT 60.00
support.
Turn on some Humboldt bay generation
HUMB-V-70 [EUREKA A 60 kV BUS-TIE BREAKER FAULT AT 31080 P2-4 [ Tie-Breaker 0.8646 0.8578 1.0124 1.0115 1.0098 1.0126 1.0116 1.0111 during light load conditions for reactive
HUMBOLDT 60.00
support.
Turn on some Humboldt bay generation
HUMB-V-71 [HARRIS 60 kV BUS-TIE BREAKER FAULT AT 31080 P2-4 [ Tie-Breaker 0.8595 0.8525 1.0056 1.0045 1.0025 1.0063 1.0052 1.0047 during light load conditions for reactive
HUMBOLDT 60.00
support.
Turn on some Humboldt bay generation
HUMB-V-72 [HMBLT BY 60 kV BUS-TIE BREAKER FAULT AT 31080 P2-4 [ Tie-Breaker 0.8832 0.8729 1.0375 1.0373 1.0363 1.0372 1.0367 1.0361 during light load conditions for reactive
HUMBOLDT 60.00
support.
HUMB-V-73 |[COVELOG 60 kV BUS-TIE BREAKER FAULT AT 31110 P2-4 [ Tie-Breaker 1.0077 0.9659 0.9587 0.8907 1.0032 1.011 0.995 1.0155 New Bridgeville-Garberville 60kV line
BRDGVLLE 60.00
HUMB-V-74 [FRT SWRD 60 kV BUS-TIE BREAKER FAULT AT 31110 P2-4 [ Tie-Breaker 1.0449 0.9574 0.9957 0.8467 1.063 1.031 0.9951 1.062 New Bridgeville-Garberville 60kV line
BRDGVLLE 60.00
HUMB-V-75 [FRUITLND 60 kV BUS-TIE BREAKER FAULT AT 31110 P2-4 [ Tie-Breaker 1.0413 0.9516 0.9896 0.8395 1.057 1.0314 0.9956 1.0627 New Bridgeville-Garberville 60kV line
BRDGVLLE 60.00
HUMB-V-76 |GRBRVLLE 60 kV BUS-TIE BREAKER FAULT AT 31110 P2-4 [ Tie-Breaker 1.0501 0.9625 1.0051 0.8581 1.0719 1.0407 1.0051 1.0713 New Bridgeville-Garberville 60kV line
BRDGVLLE 60.00
HUMB-V-77 [KEKAWAKA 60 kV BUS-TIE BREAKER FAULT AT 31110 P2-4 [ Tie-Breaker 1.0398 0.9628 0.991 0.86 1.0557 1.0325 1.0009 1.055 New Bridgeville-Garberville 60kV line
BRDGVLLE 60.00
HUMB-V-78 [LYTNVLLE 60 kV BUS-TIE BREAKER FAULT AT 31110 P2-4 | Tie-Breaker 1.0111 0.9713 0.9653 0.898 1.0094 1.0115 0.9955 1.0155 New Bridgeville-Garberville 60kV line
BRDGVLLE 60.00
. . . . Overlapping
Bridgeville - Garberville 60 kV Line . ; . . . .
HUMB-V-79 COVELOG 60 kV (BRDGVLLE-FRUTLDJT) P6 contmgenue >0.9 >0.9 Nconv Nconv >0.9 >0.9 0.9156 >0.9 New Bridgeville - Garberville 115kV line
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2015-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Humboldt

. é \ . .
HightLow Voltage & California ISO
Ca Voltage (PU)
! ) atego! o i
ID Substation Worst Contingency Category Descrigptirgn 2017 Spring | 2020 Spring | 2017 Summer | 2020 Summer | 2025 Summer | 2017 Winter | 2020 Winter | 2025 Winter Potential Mitigation Solutions
Off-Peak Light Load Peak Peak Peak Peak Peak Peak
N . . Overlapping
Bridgeville - Garberville 60 kV Line . ) . . . .
HUMB-V-80 FRT SWRD 60 kV (BRDGVLLE-FRUTLDJT) P6 contmgenme >0.9 >0.9 Nconv Nconv >0.9 >0.9 0.7836 >0.9 New Bridgeville - Garberville 115kV line
N . . Overlapping
Bridgeville - Garberville 60 kV Line . ) . . . .
HUMB-V-81 FRUITLND 60 kV (BRDGVLLE-FRUTLDJT) P6 contmgenme >0.9 >0.9 Nconv Nconv >0.9 >0.9 0.7842 >0.9 New Bridgeville - Garberville 115kV line
N . . Overlapping
Bridgeville - Garberville 60 kV Line . ) . . . .
HUMB-V-82 GRBRVLLE 60 kV (BRDGVLLE-FRUTLDJT) P6 contmgenme >0.9 >0.9 Nconv Nconv >0.9 >0.9 0.7969 >0.9 New Bridgeville - Garberville 115kV line
. . . Overlapping
Garberville - Laytonville 60 kV Line ) ) . . . .
HUMB-V-83 GRBRVLLE 60 kV (FRUITLND - FTSWD) P6 contlnsgenme >0.9 >0.9 Nconv Nconv >0.9 >0.9 0.8839 >0.9 New Bridgeville - Garberville 115kV line
N . . Overlapping
Bridgeville - Garberville 60 kV Line ) ) . . . .
HUMB-V-84 KEKAWAKA 60 kV (BRDGVLLE-FRUTLDJT) P6 contlnsgenme >0.9 >0.9 Nconv Nconv >0.9 >0.9 0.8228 >0.9 New Bridgeville - Garberville 115kV line
S . . Overlapping
Bridgeville - Garberville 60 kV Line ) ) . . . .
HUMB-V-85 LYTNVLLE 60 kV (BRDGVLLE-FRUTLDT) P6 contlnsgenme >0.9 >0.9 Nconv Nconv >0.9 >0.9 0.9162 >0.9 New Bridgeville - Garberville 115kV line
S . . Overlapping
Bridgeville - Garberville 60 kV Line i . o . .
HUMB-V-86 COVELOG 60 kV (BRDGVLLE-FRUTLDJT) P6 contmgenme >0.9 >0.9 Nconv Nconv >0.9 >0.9 0.9156 >0.9 New Bridgeville - Garberville 115kV line
N . . Overlapping
Bridgeville - Garberville 60 kV Line i . o . .
HUMB-V-87 FRT SWRD 60 kV (BRDGVLLE-FRUTLDJT) P6 contmgenme >0.9 >0.9 Nconv Nconv >0.9 >0.9 0.7836 >0.9 New Bridgeville - Garberville 115kV line
N . . Overlapping
Bridgeville - Garberville 60 kV Line i . o . .
HUMB-V-89 GRBRVLLE 60 kV (BRDGVLLE-FRUTLDJT) P6 contmgenme >0.9 >0.9 Nconv Nconv >0.9 >0.9 0.7969 >0.9 New Bridgeville - Garberville 115kV line
, . . Overlapping
Garberville - Laytonville 60 kV Line ) ) . . . .
HUMB-V-90 GRBRVLLE 60 kV (FRUITLND - FTSWD) P6 contmgenme >0.9 >0.9 Nconv Nconv >0.9 >0.9 0.8839 >0.9 New Bridgeville - Garberville 115kV line
. . . Overlapping
Bridgeville - Garberville 60 kV Line . . . . . .
HUMB-V-91 KEKAWAKA 60 kV (BRDGVLLE-FRUTLDJT) P6 contlngenme >0.9 >0.9 Nconv Nconv >0.9 >0.9 0.8228 >0.9 New Bridgeville - Garberville 115kV line
L . . Overlapping
Bridgeville - Garberville 60 kV Line . . . . . .
HUMB-V-92 LYTNVLLE 60 kV (BRDGVLLE-FRUTLDJT) P6 contlngenme >0.9 >0.9 Nconv Nconv >0.9 >0.9 0.9162 >0.9 New Bridgeville - Garberville 115kV line
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2015-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Humboldt

Transient Stability <7 CO' IFOI'n a |SO
Transient Stability Performance
. Category I )
ID Contingency Category o . o ) ) ) Potential Mitigation Solutions
Description [ 2017 Spring Off-Peak | 2020 Spring Light Load 2017 Summer Peak 2020 Summer Peak 2025 Summer Peak 2017 Winter Peak 2020 Winter Peak 2025 Winter Peak
voltage dip >30%. voltage dip >30%. voltage dip >30%. Reassess with actual fault clearing times
HUMB-TS-1 |Humboldt 115/60 No.2 Transformer P1-3 Transformer frequency dip below 59.6 |frequency dip below 59.6 | frequency dip below 59.6 and SLG fault impedances where
for 6 cycles. for 6 cycles. for 6 cycles. applicable.
voltage dip >30%. voltage dip >30%. voltage dip >30%. Reassess with actual fault clearing times
HUMB-TS-2 |HUMBOLDT 60.00SVDID v P1-4 Shunt Device frequency dip below 59.6 |frequency dip below 59.6] frequency dip below 59.6 and SLG fault impedances where
for 6 cycles. for 6 cycles. for 6 cycles. applicable.
voltage dip >30%. voltage dip >30%. voltage dip >30%. Reassess with actual fault clearing times
HUMB-TS-3 1B1U5802AULT AT 31000 HUMBOLDT p2-2 Bus frequency dip below 59.6 |frequency dip below 59.6] frequency dip below 59.6 and SLG fault impedances where
' for 6 cycles. for 6 cycles. for 6 cycles. applicable.
Load Bus Voltage Dip> | Load Bus Voltage Dip> | Load Bus Voltage Dip>
Rl1Q. 30%; Load Bus Voltage | 30%; Load Bus Voltage | 30%; Load Bus Voltage Reassess with actual fault clearing times
HUMB-TS-4 NON-BUS-TIE BREAKER CB6522 FAULT P2-3 Breaker Dip 20% for 40 Cycles; | Dip 20% for 40 Cycles; | Dip 20% for 40 Cycles; and SLG fault impedances where
AT 31080 HUMBOLDT  60.00 . . . .
Frequency Dip below 59.0 [ Frequency Dip below Frequency Dip below applicable.
Hz for 6 Cycles. 59.0 Hz for 6 Cycles. 59.0 Hz for 6 Cycles.
i voltage dip >30%. voltage dip >30%. voltage dip >30%. Reassess with actual fault clearing times
HUMB-TS-5 BUS-TIE BREAKER FAULTAT 31000 P2-4 Tie-Breaker frequency dip below 59.6 |frequency dip below 59.6| frequency dip below 59.6 and SLG fault impedances where
HUMBOLDT  115.00 .
for 6 cycles. for 6 cycles. for 6 cycles. applicable.
! Reassess with actual fault clearing times
HUMB-TS-6 Humb - Humb Bay No.1 and Humb-Bridg 115 P6-1-1 L-1-1 voltage dip >30%. voltage dip >30%. voltage dip >30%. and SLG fault impedances where

kV Lines

applicable.
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2015-2015 ISO Reliability Assessment - Study Results
Study Area: PG&E Humboldt

Single Contingency Load Drop

&> California ISO

ID Worst Contingency Category

Category
Description

Amount of Load Drop (MW)

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Potential Mitigation Solutions

X-SLD-1

No single contingency resulted in total load drop of more than 250 MW.
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2015-2015 ISO Reliability Assessment - Study Results

Study Area: PG&E Humboldt

Single Source Substation with more than 100 MW Load

&> California ISO

ID

Substation

Load Served (MW)

Select..

Select..

Select..

Select.. Select..

Select..

Select..

Select..

Potential Mitigation Solutions

X-SS-1

No single source substation with more than 100 MW Load
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