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Coalinga LCR Sub-area Diagram

Figure 3.349 Coalinga LCR Sub-area

Coalinga LCR Sub-area Load and Resources

Table 3.3-46 provides the forecast load and resources in Coalinga LCR sub-area. The list of
generators within the LCR sub-area are provided in Attachment A.

Table 3.3-46 Coalinga LCR Sub-area 2023 Forecast Load and Resources

Load (MW) Generation (MW) Aug NQC At Peak
Gross Load 110 Market, Net Seller 0 0
AAEE -1 MUNI 0 0
Behind the meter DG 0 QF 3 3
Net Load 109 Solar 25 0
Transmission Losses 2 Existing 20-minute Demand Response 0 0
Pumps 0 Mothballed 0 0
Load +Losses + Pumps 11 Total 28 3

Coalinga LCR Sub-area Hourly Profiles

Figure 3.3-50 illustrates the forecast 2023 profile for the peak day forthe Coalinga sub-area with
the Category P6 normal and emergency load serving capabilities without local resources. The

chart also includes an estimated amount of energy storage that can be added to this local area
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from charging restriction perspective. Figure 3.3-51 illustrates the forecast 2023 hourly profile for

Coalinga sub-area with the Category P6 emergency load serving capability without local

resources.

Figure 3.3-50 Coalinga LCR Sub-area 2023 Peak Day Forecast Profiles

GFA - Coalinga LCR Subarea:
2023 projected pk day load profile & approx. LSC (trans + LCR Gen + ES)
Approx storage size that can be added to this area from charging restriction perspective
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Figure 3.3-51 Coalinga LCR Sub-area 2023 Forecast Hourly Profiles

GFA - Coalinga LCR Subarea:
2023 projected load profile & approx. load serving capability (transmission only)
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Coalinga LCR Sub-area Requirement

Table 3.3-47 identifies the sub-area requirements. The LCR Requirement for a Category P6
contingency is 73 MW including a 45 MW at peak deficiency and 70 MW NQC deficiency.

Table 3.3-47 Coalinga LCR Sub-area Requirements

Year | Limit | Category | Limiting Facility Contingency (lﬁgfl?c(ieMm)
. . . 73
First San-Miguel-Coalinga 70kV | T-1/T-1:Gates230/70kV TB#5 ,
2023 1 it P6 Line and Violtage Instabity | and Schindler 11570kv TB#1 | (70Peaki 45NQC)

Effectiveness factors:
All units within the Coalinga sub-area have the same effectiveness factor.

For most helpful procurement information please read procedure 2210Z Effectiveness Factors
under 7430 posted at: http://www.caiso.com/Documents/2210Z.pdf

3.3.6.4 Borden Sub-area

Borden is a sub-area of the Fresno LCR area.

Borden LCR Sub-area Diagram
Figure 3.3-52 Borden LCR Sub-area
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Borden LCR Sub-area Load and Resources

Table 3.3-48 provides the forecast load and resources in Borden LCR sub-area. The list of

generators within the LCR sub-area are provided in Attachment A.

Table 3.3-48 Borden LCR Sub-area 2023 Forecast Load and Resources

Load (MW) Generation (MW) Aug NQC At Peak
Gross Load 142 Market, Net Seller 13 13
AAEE -2 MUNI 0 0
Behind the meter DG 0 QF 0 0
Net Load 140 Solar 14 0
Transmission Losses 3 Existing 20-minute Demand Response 0 0
Pumps 0 Mothballed 0 0
Load +Losses + Pumps 143 Total 27 13

Borden LCR Sub-area Hourly Profiles

Figure 3.3-53 illustrates the forecast 2023 profile for the peak day for the Borden sub-area with
the Category P6 normal and emergency load serving capabilities without local resources. The
chart also includes an estimated amount of energy storage that can be added to this local area
from charging restriction perspective. Figure 3.3-54 illustrates the forecast 2023 hourly profile for
Borden sub-area with the Category P6 emergency load serving capability withoutlocal resources.

Figure 3.3-53 Borden LCR Sub-area 2023 Peak Day Forecast Profiles

GFA - Borden LCR Subarea:
2023 projected pk day load profile & approx. LSC (trans + LCR Gen + ES)
Approx storage size that can be added to this area from charging restriction perspective =
9 MW and 45 MWh. Max 4-hr storage = 9 MW
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Figure 3.3-54 Borden LCR Sub-area 2023 Forecast Hourly Profiles

GFA - Borden LCR Subarea:
2023 projected load profile & approx. load serving capability (transmission only)
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Borden LCR Sub-area Requirement

Table 3.3-49 identifies the sub-area requirements. The LCR Requirement for a Category P6
contingency is 9 MW.

Table 3.3-49 Borden LCR Sub-area Requirements

LCR (MW)

Year | Limit | Category | Limiting Facility Contingency o
(Deficiency)

First Friant- Coppermine 70 kV Line and
2023 P6 Borden 230/70kVTB# 1 9
Limit Borden230/70kVTB# 4

Effectiveness factors:
All units within the Borden sub-area have the same effectiveness factor.

For most helpful procurement information please read procedure 221 0Z Effectiveness Factors
under 7430 posted at: http://www.caiso.com/Documents/2210Z.pdf

3.3.6.5 Reedley Sub-area

Reedley is a sub-area of the Fresno LCR area.
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Reedley LCR Sub-areaDiagram
Figure 3.3-55 Reedley LCR Sub-area
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Reedley LCR Sub-arealLoad and Resources

Table 3.3-50 provides the forecast load and resources in Reedley LCR sub-area. The list of

generators within the LCR sub-area are provided in Attachment A.
Table 3.3-50 Reedley LCR Sub-area 2023 Forecast Load and Resources

Load (MW) Generation (MW) Aug NQC At Peak
Gross Load 208 Market, Net Seller 37 37
AAEE -2 MUNI 0 0
Behind the meter DG 0 QF 0 0
Net Load 206 LTPP Preferred Resources 0 0
Transmission Losses 11 Existing 20-minute Demand Response 0 0
Pumps 0 Mothballed 0 0
Load +Losses +Pumps 217 Total 37 37

Reedley LCR Sub-areaHourly Profiles

Figure 3.3-56 illustrates the forecast 2023 profile for the peakday for the Reedley sub-area with
the Category P6 normal and emergency load serving capabilities without local resources. The

chart also includes an estimated amount of energy storage that can be added to this local area
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from charging restriction perspective. Figure 3.3-57 illustrates the forecast 2023 hourly profile for
Reedley sub-area with the Category P6 emergency load serving capability without local

resources.
Figure 3.3-56 Reedley LCR Sub-area 2023 Peak Day Forecast Profiles
GFA - Reedley LCR Subarea:
2023 projected pk day load profile & approx. LSC (trans + LCR Gen + ES)
Approx storage size that can be added to this area from charging restriction perspective =
89 MW and 386 MWh. Max 4-hr storage = 70 MW
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Figure 3.3-57 Reedley LCR Sub-area 2023 Forecast Hourly Profiles

GFA - Reedley LCR Subarea:
2023 projected load profile & approx. load serving capability ({transmission only)

"'!'If“!‘l"!“l:r'_r'!lrl"'l.l';,mmlll.]‘I"TIE B ,I -HM! |

FEIIETIIZIIIIIIEIIITITITIIICEEETIGIIIIESTEIEgIIgyyEEIcEisziiiai

5335878505323 33882so3ssssscettossoaonanansgsognsaasaggsssass

HE R i R T T L

g8 BESLLANGEES GECEACEERRD FEEEAALES SSEERIEREER

§§5§§§§§5ﬂ~§§§$a§e§§§“s§§§3§§$§§§§§§§§§ §«$§§5a§§§ggzggggagﬁgg
Date { Howrs

= 10T 3 pecyected not load — 702 3 apgrox. load servng capatebty (Tranemisvon only)

91



‘é‘% California ISO April 5,2022

Reedley LCR Sub-area Re quirement

Table 3.3-51 identifies the sub-area requirements. The LCR Requirement for a Category P6
contingency is 118 MW with a 81 MW deficiency.

Table 3.3-51 Reedley LCR Sub-area Requirements

LCR(MW)
Year | Limit Category | Limiting Facility Contingency o
(Deficiency)
o Kings River-Sanger-Reedley 115kV | McCall-Reedley 115kV &
2023 | FirstLimit P6 - . 118 (81)
line with Wahtoke load online Sanger-Reedley 115 kV

Effectiveness factors:
All units within the Reedley sub-area have the same effectiveness factor.

For most helpful procurement information please read procedure 2210Z Effectiveness Factors
under 7430 posted at: http://www.caiso.com/Documents/2210Z.pdf

3.3.6.6 Panoche Sub-area

Panoche is a sub-area of the Fresno LCR area.

Panoche LCR Sub-area Diagram
Figure 3.3-58 Panoche LCR Sub-area
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Panoche LCR Sub-area Load and Resources

Table 3.3-52 provides the forecastload and resources in Panoche LCR sub-area. The list of
generators within the LCR sub-area are provided in Attachment A.

Table 3.3-52 Panoche LCR Sub-area 2023 Forecast Load and Resources

Load (MW) Generation (MW) Aug NQC At Peak
Gross Load 455 Market, Net Seller 282 282
AAEE -3 MUNI 100 100
Behind the meter DG -1 QF 3 3
Net Load 451 Solar 95 1
Transmission Losses 12 Existing 20-minute Demand Response 0 0
Pumps 0 Mothballed 0 0
Load +Losses +Pumps 463 Total 480 386

Panoche LCR Sub-area Hourly Profiles

Figure 3.3-59 illustrates the forecast 2023 profile for the peak day for the Panoche sub-area with
the Category P6 normal and emergency load serving capabilities without local resources. The
chart also includes an estimated amount of energy storage that can be added to this local area
from charging restriction perspective. Figure 3.3-60 illustrates the forecast 2023 hourly profile for
Panoche sub-area with the Category P6 emergency load serving capability without local
resources.

Figure 3.3-59 Panoche LCR Sub-area 2023 Peak Day Forecast Profiles

GFA - Panoche LCR Subarea:
2023 projected pk day load profile & approx. LSC (trans + LCR Gen + ES)
Approx storage size that can be added to this area from charging restriction perspective =
68 MW and 343 MWh. Max 4-hr storage = 45 MW
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Figure 3.3-60 Panoche LCR Sub-area 2023 Forecast Hourly Profiles

GFA - Panoche LCR Subarea:
2023 projected load profile & approx. load serving capability (transmission only)

400

350

300

250

200 i

;lSO
- AT | T
Ul (A L | 1 It

100 ! ||I ‘" |

50

0

-50

-100
S553555535535533535355533535355535535335553535333353353335353333333333
gaoaooccdcaggaggggacaroccacgggdgggacoodoggggg00000 gL L0 A0 oL L L LD
cscassa R Sccsass cSsssoa e g g =y
28S38883383838888¢8¢88¢c328838388¢53888388383888¢8388¢8888838388388833888388¢8
NOOWWTANNOCWOFTANOSDNLOITANNOWDODFTNNODXOTANNODOTANNDVOITANNCOHDOFTANNDVDLDIFIFANNOSOO TANOD
‘—"‘mmmm”“‘mmmm“‘"mmmm"“‘mmmm“‘"mmmm"“‘mmmm"”mmmm”“‘mmmm“'"mmmm"“‘mmmm“'"
L I T A o T’ Y o A o N o VA VA T o, o, O A, O O O O o VN VA o VI T B A, o, o A T IO o N N o VO T O o O o O o o A T 3 T o A o N I o VA s T o o A A B s I o I o A o B s e ]
B i S A I T T i B B N N B Sy S B B T Sl L N I N A
S S T o R AN S g dl 8ol FodgdSldgsaagdiSsogallgrnanidsSsonaldagnancygds
R S A U e R N S B SR I T =t B B i T B s e B BN I S I IR D S I S S Y e R I =i R e )
T I T I B B N e R I N B T B R e e
= Exlipaips RalRair e s aF v R AR At g - NN N ) sl Faaaddsgsaadagaaaqd
5 o~ [ <+ < o ) o Sa\—!\—i H:::H H'_'z:

Date / Hours

——— 2023 projected net load ——2023 approx. load serving capability (transmission only)

Panoche LCR Sub-area Requirement

Table 3.3-53 identifies the sub-area LCR requirements. The LCR Requirementfor a Category P6
contingency is 295 MW.

Table 3.3-53 Panoche LCR Sub-area Requirements

LCR (MW)

Year

Limit

Category

Limiting Facility

Contingency (Deficiency)

2023

First limit

P6

Five Points-Huron-Gates 70
kV line

Panoche 230/115kV TB#2 and
Panoche 230/115kV TB#

295

Effectiveness factors:

Effective factors for generators in the Panoche LCR sub-area are in Attachment B table title
Panoche.

For other helpful procurement information please read procedure 2210Z Effectiveness Factors
under 7430 posted at: http://www.caiso.com/Documents/2210Z.pdf

3.3.6.7 Wilson Sub-area

Wilson is a sub-area of the Fresno LCR area.
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Wilson LCR Sub-area Diagram
Figure 3.3-61 Wilson LCR Sub-area
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Wilson LCR Sub-area Load and Resources

The Wilson sub-area does not has a defined load pocket with the limits based upon power flow
through the area. Table 3.3-54 provides the forecasted resources in the sub-area. The list of
generators within the LCR sub-area are provided in Attachment A.

Table 3.3-54 Wilson LCR Sub-area 2023 Forecast Load and Resources

Load (MW) Generation (MW) Aug NQC At Peak
Marketand Net Seller 156 156
MUNI 100 100
QF 0 0

The Wilson sub-area does nothave a
defined load pocket with the limits based Solar 59 1
upon power flow through the area.

Existing 20-minute Demand Response 0 0
Mothballed 0 0
Total 315 257

Wilson LCR Sub-area Hourly Profiles

The Wilson sub-area is a flow-through sub-area therefore hourly profiles are not provided.
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Wilson LCR Sub-area Requirement

Table 3.3-55 identifies the sub-area LCR requirements. The LCR Requirementfor a Category P6
contingency is 422 MW with a 165 MW deficiency at Peak and 107 MW NQC deficiency.

Table 3.3-55 Wilson LCR Sub-area Requirements

LCR (MW)
Year | Limit Category | Limiting Facility Contingency o
(Deficiency)
o Panoche - OroLoma | Wilson 230/115kV TB#1 and 422
2023 | First Limit P6 .
115kV Line Wilson 230/115kV TB#2 (107 NQC; 165 Peak)

Effectiveness factors:

Effective factors for generators in the Wilson 115 kV LCR sub-area are in Attachment B table
titled Wilson 115 kV.

For other helpful procurement information please read procedure 2210Z Effectiveness Factors
under 7430 posted at: http://www.caiso.com/Documents/2210Z.pdf

3.3.6.8 Herndon Sub-area

Herndon is a sub-area of the Fresno LCR area.

Herndon LCR Sub-area Diagram
Figure 3.3-62 Herndon LCR Sub-area
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Herndon LCR Sub-arealLoad and Resources

Table 3.3-56 provides the forecast load and resources in Herndon LCR sub-area. The list of

generators within the LCR sub-area are provided in Attachment A.

Table 3.3-56 Herndon LCR Sub-area 2023 Forecast Load and Resources

Load (MW) Generation (MW) Aug NQC At Peak
Gross Load 1473 Market, Net Seller 873 873
AAEE -8 MUNI 110 110
Behind the meter DG 0 QF 1 1
Net Load 1465 Solar 63 1
Transmission Losses 29 Existing 20-minute Demand Response 0 0
Pumps 0 Mothballed 0 0
Load +Losses +Pumps 1494 Total 1047 985

Herndon LCR Sub-area Hourly Profiles

Figure 3.3-63 illustrates the forecast 2023 profile for the peak day for the Herndon sub-area with
the Category P6 normal and emergency load serving capabilities without local resources. The
chart also includes an estimated amount of energy storage that can be added to this local area
from charging restriction perspective. Figure 3.3-64 illustrates the forecast 2023 hourly profile for
Herndon sub-area with the Category P6 emergency load serving capability without local
resources.

Figure 3.3-63 Herndon LCR Sub-area 2023 Peak Day Forecast Profiles

GFA - Herndon LCR Subarea:
2023 projected pk day load profile & approx. LSC (trans + LCR Gen + ES)
Approx storage size that can be added to this area from charging restriction perspective =
327 MW and 1063 MWh. Max 4-hr storage = 265 MW




N
N
o
N
7}
M.
[2]
2
S =
o s
= S —
= a
£ E
2
k%) e
S =
) Z
2 2
Qo
g §°
© oo
g 2f
© w0
o g2
P 5§53
O < .
> c %
» 83
T g
5 <8
]
4 G
C =
(e} o
© a
c -]
9] S
T = 1|
M 2
1%}
T 2
% 3
5 Y
o g
=} o~
o
Q1 ic
Re)
c
|
L
© g = s 8 2
Q § § § =& @
\- M
D

3
b

200

W d 00:0T £/87/2T
WV 00:ZT €2/€2/TT
WY 00 €¢/LT/CT
WY 00:F €£¢/TT/CT
WY 00:9 €2/5/¢T
WY 00:8 £7/67/TT
WV 00:0T €2/£2/TT
Wd 00:ZT €T/LT/TT
Wd 00T EL/TT/IT
Wd 00'F €2/5/TT
Wd 00:9 €2/0€/0T
Wd 00:8 €2/47/0T
Wd 00:0T £2/8T/0T
WY 00:2T €2/ET/0T
WY 00:2 €2/£/0T
WY 00'F €2/T/0T
WV 00:9 €7/57/6
WY 00:8 £7/6T/6
WY 00:0T £¢/1/6
Wd 00:CT €2/4/6
Wd 00:Z €2/1/6

Wd 00'v €2/9¢/8
Wd 00:9 £2/07/8
d 00:8 €2/7T/8
Wd 00:0T £7/8/8
WY 00:2T €2/£/8
WY 002 €2/92/L
WY 00'F €2/22/L
WV 00:9 €2/9T/L
WY 00:8 €2/0T/
WY 00:0T €2/b/L
Wd 00:ZT €2/8¢/9
Wd 00:C €2/2¢/9
Wd 00'F €2/9T/9
Wd 00:9 €£2/0T/9
Wd 00:8 €2/4/9
Wd 00:0T £2/6¢/S
WY 00:CT €2/b2/S
WY 002 €2/81/5
WY 00'F €2/2T/S
WV 009 £2/9/5
NV 00:8 €T/0E/¥
WY 00:0T €2/ /Y
Ald 00T £T/8T/Y
Wd 00:T €2/2ZT/F
Wd 007 €2/9/t

W 00:9 €2/TE/E
Pld 00:8 €2/5T/€
Wd 00:0T €2/6T/¢€
WY 00:CT €2/1T/€
WY 00:T £2/8/€
WY 00 £2/2/€
WV 00:9 €7/€T/T
WY 00:8 €7/4T/T
WY 00:0T €¢/T1/¢
Wd 00:2T £2/6/T
Wd 00:Z £2/0€/T
Wd 00:¥ €2/vT/T
Wd 00:9 £2/8T/T
Wd 00:8 €¢/¢T/T
Wd 00:0T €2/9/T
WV 00:2T €202/T/T

=} =}

§ g

Date / Hours

——2023 approx. load serving capability (transmission only)

———2023 projected net load

Herndon LCR Sub-area Re quirement

Table 3.3-57 identifies the sub-area LCR requirements. The LCR Requirementfor a Category P6

contingency is 327 MW.

Table 3.3-57 Herndon LCR Sub-area Requirements
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Effectiveness factors:

Effective factors for generators in the Herndon LCR Sub-area are in Attachment B table titled

Herndon.

For other helpful procurement information please read procedure 2210Z Effectiveness Factors

under 7430 posted at: http://www.caiso.com/Documents/2210Z.pdf
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3.3.6.9 Fresno Overall area

Fresno LCR area Diagram

Figure 3.3-65 Fresno LCR area
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Table 3.3-43 provides the forecast load and resources in Fresno LCR area in 2023. The list of
generators within the LCR area are provided in AttachmentA.

Fresno Overall LCR areaHourly Profiles

Figure 3.3-66 illustrates the forecast 2023 profile for the peak day for the Fresno Overall sub-
area with the Category P6 normal and emergency load serving capabilities without local
resources. The chart also includes an estimated amount of energy storage that can be added to
this local area from charging restriction perspective. Figure 3.3-67 illustrates the forecast 2023
hourly profile for Fresno Overall sub-area with the Category P6 emergency load serving capability

without local resources.
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Figure 3.3-66 Fresno LCR area 2023 Peak Day Forecast Profiles

Greater Fresno Area LCR Area:
2023 projected pk day load profile & approx. LSC (trans + LCR Gen + ES)
Approx storage size that can be added to this area from charging restriction perspective =
1870 MW and 2255 MWh. Max 4-hr storage = 551 MW/
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Figure 3.3-67 Fresno LCR area 2023 Forecast Hourly Profiles
Greater Fresno Area LCR Area:
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Fresno Overall LCR Area Re quirement

Table 3.3-58 identifies the area LCR requirements. The LCR Requirement for a Category P6
contingency is 1870 MW.

Table 3.3-58 Fresno Overall LCR Area Requirements

LCR (MW)

Year | Limit Category | Limiting Facility Contingency o
(Deficiency)

e . . Panoche-Helm230 kV Line and
2023 Firstlimit P6 GWF-Confandida 115 kV Line 1870
Gates-McCall 230 kV Line

Effectiveness factors:

For most helpful procurement information please read procedure 2210 Z Effectiveness Factors
under 7430 posted at: http://www.caiso.com/Documents/2210Z.pdf

Changes compared to last year’'s results

Compared with 2022 the load forecast decreased by 147 MW and the LCR need decreased by
117 MW mostly due to load forcast decrease.

3.3.7 Kern Area

3.3.7.1 Area Definition:

The transmission facilities coming into the Kern PP sub-area are:
Midway-Kern PP #1 230 kV Line
Midway-Kern PP #3 230 kV Line
Midway-Kern PP #4 230 kV Line
Famoso-Lerdo 115 kV Line (Seasonal Open)
Adobe Switching Station #1 115 kV Tap (Normal Open)
Wasco-Famoso 70 kV Line (Seasonal Open)
Kern-Magunden 70 kV Line (Seasonal Open)
Copus-0ld River 70 kV Line (Seasonal Open)
Copus-Old River 70 kV Line (Normal Open)

The substations that delineate the Kern-PP sub-area are:
Midway 230 kV is out and Bakersfield 230 kV is in
Midway 230 kV is out and Kern PP 230 kV is in
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Midway 230 kV is out and Kern PP 230 kV is in

Famoso 115 kV is out and Cawelo 115 kV is in

Adobe Switching Station 115 kV is out and Wheeler Ridge Junction 115 kV s in
Wasco 70 kV is out and Mc Farland 70 kV is in

Magunden 70 kV is out and Bakersfield Junction 70 kV is in

Copus 70 kV is out and South Kern Solar 70 kV is in

Lakeview 70 kV is out and San Emidio Junction 70 kV is in

Kern LCR Area Diagram
Figure 3.3-68 Kern LCR Area
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Kern LCR Area Load and Resources

Table 3.3-59 provides the forecast load and resources in Kern LCR Area in 2023. The list of
generators within the LCR area are provided in AttachmentA.

In year 2023 the estimated time of local area peak is 19:20 PM.

At the local area peak time the estimated, ISO metered, solar outputis 0.00%.

If required, all non-solar technology type resources are dispatched at NQC.
Table 3.3-59 Kemn LCR Area 2023 Forecast Load and Resources

Load (MW) Generation (MW) Aug NQC At Peak
Gross Load 937 Market, Net Seller 351 351
AAEE -5 MUNI 0 0
Behind the meter DG 0 QF 6 6
Net Load 932 Solar 73 0
Transmission Losses 8 Existing 20-minute Demand Response 9 9
Pumps 0 Mothballed 0 0
Load +Losses +Pumps 940 Total 439 366

Approved transmission projects modeled
None

3.3.7.2 Kern 70 kV Sub-area

Kern 70 kV sub-area has been eliminated due to Magunden—Magunden Jct 70 kV being modeled
as open in the basecase.

3.3.7.3 Kern Power-Tevis Sub Area

Kern Power-Tevis is a sub-area of the Kern LCR area.

Kern Power-Tevis Sub-area Diagram

Please see Figure 3.3-68 for Kern PWR-Tevis sub-area diagram

Kern Power-Tevis Sub-area Load and Resources

Table 3.3-60 provides the forecastload and resources in Kern Power-Tevis sub-area. The list of
generators within the LCR sub-area are provided in Attachment A.
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Table 3.3-60 Kern Power-Tevis LCR Sub-area 2023 Forecast Load and Resources

Load (MW) Generation (MW) Aug NQC At Peak
Gross Load 149 Market, Net Seller 0 0
AAEE -1 MUNI 0 0
Behind the meter DG 0 QF 0 0
Net Load 148 Solar 51 0
Transmission Losses 0 Existing 20-minute Demand Response 0 0
Pumps 0 Mothballed 0 0
Load +Losses +Pumps 148 Total 51 0

Kern Power-Tevis LCR Sub-area Requirement

Table 3.3-61 identifies the sub-area LCR requirements. The LCR requirement for Category P2
contingency is 0 MW .

Table 3.3-61 Kemn Power-Tevis LCR Sub-area Requirements

LCR(MW)
Year | Category | Limiting Facility Contingency .
(Deficiency)
Kern-Lamont 115 kV Lines (Kern- .
2023 P2 . . KERN PWR 115KV - Section 1E & 1D 0
Tevis Jct 2/Tevis J1)

Effectiveness factors:

All units within the Kern PWR-Tevis sub-area have the same effectiveness factor.

For most helpful procurement information please read procedure 2210Z Effectiveness Factors
under 7450 posted at: http://www.caiso.com/Documents/2210Z.pdf

3.3.7.4 Westpark Sub-area

Westpark is a sub-area of the Kern LCR area.

Westpark LCR Sub-area Diagram

Please see Figure 3.3-68 for Westpark sub-area diagram.

Westpark LCR Sub-area Load and Resources

Table 3.3-62 provides the forecast load and resourcesin Westpark LCR sub-area. Thelist of
generators within the LCR sub-area are provided in Attachment A.
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Table 3.3-62 Westpark LCR Sub-area 2023 Forecast Load and Resources

Load (MW) Generation (MW) Aug NQC At Peak
Gross Load 127 Market, Net Seller 45 45
AAEE -1 MUNI 0 0
Behind the meter DG 0 QF 0 0
Net Load 126 LTPP Preferred Resources 0 0
Transmission Losses 0 Existing 20-minute Demand Response 0 0
Pumps 0 Mothballed 0 0
Load +Losses +Pumps 126 Total 45 45

Westpark LCR Sub-area Hourly Profiles

Figure 3.3-69 illustrates the forecast 2023 profile for the peak day for the Westpark LCR sub-area
with the Category P3 normal and emergengy load serving capabilities without local resources.
The chart also includes an estimated amount of energy storage that can be added to this local
area from charging restriction perspective. Figure 3.3-70 illustrates the forecast 2023 hourly
profile for Westpark LCR sub-area with the Category P2 emergency load serving capability
without local resources.

Figure 3.3-69 Westpark LCR Sub-area 2023 Peak Day Forecast Profiles

Kern - Westpark LCR Subarea:
2023 projected pk day load profile & approx. LSC (trans + LCR Gen + E3)
Approx storage size that can be added to this area from charging restriction perspective =
10 MW and 50 MWh. Max 4-hr storage = 4 MW

AN
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Figure 3.3-70 Westpark LCR Sub-area 2023 Forecast Hourly Profiles

Kern - Westpark LCR Subarea:
2023 projected load profile & approx. load serving capability (transmission only)
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Westpark LCR Sub-area Requirement

Table 3.3-63 identifies the sub-area LCR requirements. The LCR requirement for Category P2
contingency is 10 MW.

Table 3.3-63 Westpark LCR Sub-area Requirements

A . . LCR(MW)
Year | Category | Limiting Facility Contingency .
(Deficiency)
2023 P2 Kern-WestPark#2 115kV | KERN PWR 115kV - Section 1E & 1D 10
Effectiveness factors:

All units within the Westpark Sub-area have the same effectivenessfactor.

For most helpful procurement information please read procedure 2210Z Effectiveness Factors
under 7450 posted at: http://www.caiso.com/Documents/2210Z.pdf

3.3.7.5 Kern Oil Sub-area

Kern Qil is a sub-area of the Kern LCR area.
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Kern Oil LCR Sub-areaDiagram
Figure 3.3-71 Kern OilLCR Sub-area
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Kern Oil LCR Sub-arealLoad and Resources

Table 3.3-64 provides the forecast load and resources in Kern Oil LCR sub-area. The list of
generators within the LCR sub-area are provided in Attachment A.
Table 3.3-64 Kermn Oil LCR Sub-area 2023 Forecast Load and Resources
Load (MW) Generation (MW) Aug NQC At Peak
Gross Load 270 Market, Net Seller 103 103
AAEE -1 MUNI 0 0
Behind the meter DG 0 QF 6 6
Net Load 269 Solar 7 0
Transmission Losses 1 Existing 20-minute Demand Response 0 0
Pumps 0 Mothballed 0 0
Load +Losses +Pumps 270 Total 116 109
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Kern Oil LCR Sub-areaHourly Profiles

Figure 3.3-72 illustrates the forecast 2023 profile for the peak day for the Kern Oil LCR sub-area
with the Category P6 normal and emergengy load serving capabilities without local resources.
The chart also includes an estimated amount of energy storage that can be added to this local
area from charging restriction perspective. Figure 3.3-73 illustrates the forecast 2023 hourly
profile for Kern Oil LCR sub-area with the Category P6 emergency load serving capability without
local resources.

Figure 3.3-72 Kern Oil LCR Sub-area 2023 Peak Day Forecast Profiles

Kern - Kern Oil LCR Subarea:
2022 projected pk day load profile & approx. LSC (trans + LCR Gen + ES)
Approx storage size that can be added to this area from charging restriction perspective =
60 MW and 419 MWh. Max 4-hr storage = 10 MW
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Figure 3.3-73 Kern Oil LCR Sub-area 2023 Forecast Hourly Profiles

Kern - Kern Oil LCR Subarea:
2023 projected load profile & approx. load serving capability [transmission only)
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Kern Oil LCR Sub-area Re quirement

Table 3.3-65 identifies the sub-area LCR requirements. The LCR requirement for Category P6
contingency is 60 MW.

Table 3.3-65 Kermn Oil LCR Sub-area Requirements

LCR (MW)

Year | Category | Limiting Facility Contingency (Deficiency)

. . 7th Standard —Kern 115kV line &
2023 P6 Kern Qil Jct —Kernwater 115 kV Line Kern Oil - Live Oak — Poso Mt 115 kV Line 60

Effectiveness factors:
All units within the Kern Oil sub-area have the same effectiveness factor.

For most helpful procurement information please read procedure 2210Z Effectiveness Factors
under 7450 posted at: http://www.caiso.com/Documents/2210Z.pdf

3.3.7.6 South Kern PP Sub-area

South Kern PP is sub-area of the Kern LCR area.

South Kern PP LCR Sub-area Diagram

Please see Figure 3.3-68 for South Kern PP area diagram.

South Kern PP LCR Sub-area Load and Resources

Refer to Table 3.3-59 Kern Area Load and Resources table.

South Kern PP LCR Sub-area Hourly Profiles

Figure 3.3-74 illustrates the forecast 2023 profile for the peak day for the South Kem PP LCR sub-
area with the Category P6 normal and emergengy load serving capabilities without local resources.
The chartalso includes an estimated amount of energy storage that can be added to this local area

from charging restriction perspective.

Figure 3.3-75Illustrates the forecast 2023 hourly profile for South Kern PP LCR sub-area with the
Category P6 emergency load serving capability without local resources.

Figure 3.3-74 South Kern PP LCR Sub-area 2023 Peak Day Forecast Profiles
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220 MW

Kern - South Kern PP LCR Subarea:
2023 projected pk day load profile & approx. LSC (trans + LCR Gen + ES)
Approx storage size that can be added to this area from charging restriction perspective
350 MW and 2066 MWh. Max 4-hr storage
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Kern - South Kern PP LCR S5ubarea:
2023 projected load profile & approx. load serving capability (transmission only)
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South Kern PP LCR Sub-area Requirement

Table 3.3-66 identifies the sub-area LCR requirements. The LCR requirement for Category P6
contingency is 443 MW including a 77 MW at peak deficiency as well as 4 MW NQC deficiency.

Table 3.3-66 South Kern PP LCR Sub-area Requirements

N - . LCR(MW)
Year | Category | Limiting Facility Contingency
(Deficiency)
2023 PG Kern PP — Stockdale Junction 1 | Midway-Kem 230kV Line # 3 &
230KV Line Midway-Kem 230 kV Line # 1 443 (4NQC, 77 Peak)

Effectiveness factors:
All units within the South Kern PP sub-area have the same effectiveness factor.

For most helpful procurement information please read procedure 2210Z Effectiveness Factors
under 7450 posted at: http://www.caiso.com/Documents/2210Z.pdf

3.3.7.7 Kern Area Overall Requirements

Kern LCR Area Overall Re quirement

Table 3.3-67 identifies the limiting facility and contingency that establishes the Kern Area 2023
LCR requirements. The LCR requirement for Category P6 (Multiple Contingency) is 443 MW
including a 77 MW at peak deficiency as well as a4 MW NQC deficiency.

Table 3.3-67 Kemn Overall LCR Sub-area Requirements

— . . LCR(MW)
Year | Category | Limiting Facility Contingency
(Deficiency)
2023 P6 Aggregate of Sub-areas. 443 (4NQC: 77 Peak)

Kern Overall LCR Area Hourly Profile
Refer to South Kern PP LCR area profiles.

Changes compared to last year's results

Compared with 2023, the load forecast decreased by 89 MW but the LCR requirement has
increased by 87 MW mainly due to more restricted contingency and limiting element identified.
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3.3.8 Big Creek/Ventura Area

3.3.8.1 Area Definition:
The transmission tie lines into the Big Creek/Ventura Area are:
Antelope #1 500/230 kV Transformer
Antelope #2 500/230 kV Transformer
Sylmar - Pardee 230 kV #1 and #2 Lines
Vincent - Pardee 230 kV #2 Line
Vincent - Santa Clara 230 kV Line
The substations that delineate the Big Creek/Ventura Area are:
Antelope 500 kV is out Antelope 230 kV is in
Antelope 500 kV is out Antelope 230 kV is in
Sylmar is out Pardee is in
Vincent is out Pardee is in

Vincent is out Santa Clarais in

Big Creek/Ventura LCR Area Diagram
Figure 3.3-76 Big Creek/NVentura LCR Area
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Big Creek/Ventura LCR Area Load and Resources

Table 3.3-68 provides the forecast load and resources in the Big Creek/Ventura LCR Area in
2023. The list of generators within the LCR area are provided in Attachment A.

In year 2023 the estimated time of local area peakis 4:00 PM (PST).
At the local area peak time the estimated ISO-metered solar outputis about 56 %.
If required, all non-solar technology type resources are dispatched at NQC.
Table 3.3-68 Big Creek/Ventura LCR Area 2023 Forecast Load and Resources

Load (MW) Generation (MW) Aug NQC At Peak
Gross Load 4459 Market, Net Seller 4026 4026
AAEE -12 MUNI 307 307
Behind the meter DG -379 QF 100 100
Net Load 4068 Solar 475 475
Transmission Losses 65 Battery 503 503
Pumps 294 Demand Response 63 63
Load +Losses + Pumps 4427 Total 5475 5475

Approved transmission projects modeled:
e Pardee-Moorpark No. 4 230 kV Transmission Project (ISD-March 2023)

e Pardee-Sylmar 230 kV Rating Increase Project (ISD - December 2025)
3.3.8.2 Rector Sub-area

LCR need is satisfied by the need in the larger Vestal sub-area.

3.3.8.3 Vestal Sub-area

Vestal is a sub-area of the Big Creek/Ventura LCR area.

Vestal LCR Sub-area Diagram
Figure 3.3-77 Vestal LCR Sub-area
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Vestal LCR Sub-area Load and Resources

Table 3.3-69 provides the forecast load and resources in Vestal LCR sub-area in 2023. The list

of generators within the LCR sub-area are provided in AttachmentA.
Table 3.3-69 Vestal LCR Sub-area 2023 Forecast Load and Resources

Load (MW) Generation (MW) Aug NQC At Peak
Gross Load N/A Market, Net Seller 962 962
AAEE 4 MUNI 0 0
Behind the meter DG N/A QF 12 12
Net Load 1187 Solar 119 119
Transmission Losses 22 Battery 0 0
Pumps 0 Existing 20-minute Demand Response 41 4
Load +Losses +Pumps 1209 Total 1134 1134

Vestal LCR Sub-areaHourly Profiles

Figure 3.3-78llustrates the forecast 2023 annual load profile in the Vestal LCR sub-area with the
Category P3 normal and emergengy load serving capabilities without local capacity resources.

Figure 3.3-79 provides the load shape for the peak load day, estimated energy storage maximum
capacity and energy based on area maximum charging capability under the most critical
contingency as well as estimated 1 for 1 replacement with four-hour capacity battery.

Figure 3.3-78 Vestal LCR Sub-area 2023 Annual Load Profile with Estimated Transmission Only
Load Serving Capability

Vestal Sub-area:
2023 CEC hourly load profile & approx. load serving capability (transmission only)

MW
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Figure 3.3-79 Vestal LCR Sub-area 2023 Load Shape and Estimated Maximum Energy Storage
Capacity and Energy Based on Charging Capability Under Critical Contingency

Vestal Sub-area:
2023 peak day load profile & approx. LSC (transmission + LCR Gen + ES)
Approx. amount of storage that can be added to this area from charging restriction
perspective =

532 MW and 2001 MWh. Approx. max 4-hr storage = 395 MW

—-————

e T

Vestal LCR Sub-area Requirement
Table 3.3-70 identifies the sub-area LCR requirements. The LCR requirement for Category P3

contingency is 344 MW.
Table 3.3-70 Vestal LCR Sub-area Requirements

— - . LCR (MW)
Year | Category | Limiting Facility Contingency
(Deficiency)
. Magunden-Vestal#2 230 kV line with
2023 P3 Magunden-Vestal#1 230 kV line ] 344
Eastwood out of service

Effectiveness factors:
For helpful procurement information please read procedure 2210Z Effectivene ss Factors under
7500 posted at: http://www.caiso.com/Documents/2210Z.pdf

3.3.8.4 Goleta Sub-area
Goleta is a sub-area of the Santa Clara sub-area. LCR need in Goleta is satisfied by the need in

the larger Santa Clara sub-area.

3.3.8.5 Santa Clara Sub-area
Santa Clara is a sub-area of the Big Creek/Ventura LCR area.
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Santa Clara LCR Sub-areaDiagram
Figure 3.3-80 Santa Clara LCR Sub-area
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Santa Clara LCR Sub-area Load and Resources

Table 3.3-71 provides the forecastload and resources in Santa Clara LCR sub-areain 2023. The
list of generators within the LCR sub-area are provided in Attachment A.

Table 3.3-71 Santa Clara LCR Sub-area 2023 Forecast Load and Resources

Load (MW) Generation (MW) Aug NQC At Peak
Gross Load N/A Market, Net Seller 147 147
AAEE 2 MUNI 0 0
Behind the meter DG N/A QF 88 88
Net Load 772 Solar 0 0
Transmission Losses 3 Existing Demand Response 7 7
Pumps 0 Battery 211 211
Load +Losses + Pumps 775 Total 453 453

Santa Clara LCR Sub-area Hourly Profiles

Figure 3.3-81 illustrates the forecast 2023 annual load profile in the Santa Clara LCR sub-area
with the Category P1/P7 voltage stability related load serving capabily without local capacity
resources. Figure 3.3-82 provides the load shape for the peak load day, estimated energy storage
maximum capacity and energy based on area maximum charging capability under the most
critical contingency as well as estimated 1 for 1 replacement with four-hour capacity battery.
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Figure 3.3-81 Santa Clara LCR Sub-area 2023 Annual Load Profile with Estimated Transmission

Only Load Serving Capability

Santa Clara Sub-area:
2023 CEC hourly load profile & approx. load serving capability (transmission only)
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Figure 3.3-82 Santa Clara LCR Sub-area 2023 Load Shape and Estimated Maximum Energy
Storage Capacity and Energy Based on Charging Capability Under Critical Contingency

Santa Clara Sub-area:

2023 peak day load profile & approx. LSC (transmission + LCR Gen + ES)

Approx. amount of storage that can be added to this area from charging restriction

T00

perspective =
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Santa Clara LCR Sub-area Re quirement
Table 3.3-72 identifies the sub-area requirements. The LCR requirement for Category P1 followed
by P7 contingency is 184 MW.

Table 3.3-72 Santa Clara LCR Sub-area Requirements

LCR (MW)

Year | Limit Category | Limiting Facility | Contingency (Deficiency)
eficiency

o Pardee - Santa Clara 230 kV followed by
2023 | FirstLimt | P1+P7 | Voltage collapse 184
Moorpark - Santa Clara #1 &#2 230 kV

Effectiveness factors:

For helpful procurement information please read procedure 2210Z Effectiveness Factors under
7550 and 7680 posted at: http:/www.caiso.com/Documents/2210Z.pdf

3.3.8.6 Moorpark Sub-area

Moorpark sub-area will be eliminated when the Pardee-Moorpark No. 4 230 kV Transmission
Project is completed.

3.3.8.7 Big Creek/Ventura Overall

Big Creek/Ventura LCR Sub-area Hourly Profiles

Figure 3.3-83 illustrates the forecast 2023 annual load profile in the Big Creek/Ventura LCR area
with the Category P6 normal and emergengy load serving capabilities without local capacity
resources. The normal and emergency ratings for the limiting element are the same.

Figure 3.3-84 provides the load shape for the peak load day, estimated energy storage maximum
capacity and energy based on area maximum charging capability under the most critical
contingency as well as estimated 1 for 1 replacement with four-hour capacity battery.
Figure 3.3-83 Big Creek/Ventura LCR area 2023 Annual Load Profile with Estimated Transmission
Only Load Serving Capability

Big Creek/Ventura LCR Area:
2023 CEC hourly load profile & approx. load serving capability (transmission only)
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Figure 3.3-84 Big Creek/Ventura LCR area 2023 Load Shape and Estimated Maximum Energy
Storage Capacity and Energy Based on Charging Capability Under Critical Contingency

Big Creek/Ventura LCR Area:

2023 peak day load profile & approx. LSC (transmission + LCR Gen + ES)
Approx. amount of storage that can be added to this area from charging restriction
perspective =
1056 MW and 7195 MWh. Approx. max 4-hr storage = 235 MW

1000

Big Creek/Ventura LCR area Re quirement
Table 3.3-73 identifies the area LCR requirements. The LCR requirement for Category P6
contingency is 2240 MW.

Table 3.3-73 Big Creek/Ventura LCR area Requirements

LCR (MW)

Year | Limit Category | Limiting Facility Contingency (Deficiency)
eficiency

o Remaining Sylmar | Lugo - Victorville 500 kV line followed by one of
2023 | FirstLimit P6 2240
- Pardee 230 kV the Sylmar - Pardee #1 or #2 230 kV lines

Effectiveness factors:

For helpful procurement information please read procedure 2210Z Effectiveness Factors under
7500, 7510, 7550 and 7680 posted at: http://www.caiso.com/Documents/2210Z.pdf

Changes compared to last year’s results

Compared with the results for 2022, the load forecast is up by 33 MW and the LCR has increased
by 67 MW mainly due to the increase in the load forecast.
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3.3.9 LA Basin Area

3.3.9.1 Area Definition:

The transmission tie lines into the LA Basin Area are:

San Onofre - San Luis Rey #1, #2, and #3 230 kV Lines
San Onofre - Talega #1 &#2 230 kV Lines
Lugo - Mira Loma #2 & #3 500 kV Lines
Lugo - Rancho Vista #1 500 kV Line
Vincent — Mira Loma 500 kV Line
Sylmar - Eagle Rock 230 kV Line
Sylmar - Gould 230 kV Line
Vincent - Mesa #1 & #2 230 kV Lines
Vincent - Rio Hondo #1 & #2 230 kV Lines
Devers - Red Bluff 500 kV #1 and #2 Lines
Mirage — Coachella Valley # 1 230 kV Line
Mirage - Ramon # 1 230 kV Line
Mirage - Julian Hinds 230 kV Line

The substations that delineate the LA Basin Area are:
San Onofre isin San Luis Rey is out
San Onofre isin Talega is out
Mira Loma is in Lugo is out
Rancho Vistais in Lugo is out
Eagle Rock is in Sylmar is out
Gould is in Sylmar is out
Mira Loma is in Vincent is out
Mesa is in Vincent is out
Rio Hondo is in Vincent is out
Devers is in Red Bluff is out
Mirage is in Coachella Valley is out
Mirage is in Ramon is out

Mirage is in Julian Hinds is out
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LA Basin LCR Area Diagram

Figure 3.3-85 LABasin LCR Area
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LA Basin LCR Area Load and Resources

Table 3.3-74 provides the forecast load and resources in the LA Basin LCR Area in 2023. The
list of generators within the LCR area are provided in Attachment A and does not include the
CPUC-approved local capacity preferred resources or DR.

In year 2023 the estimated time of local area peakis 5:00 PM (PDT) based on the CEC hourly
forecast for the 2021-2035 California Energy Demand Forecast.

At the local area peak time the estimated, ISO metered, solar outputis 14%.

If required, all non-solar technology type resources are dispatched at NQC.

Table 3.3-74 LA Basin LCR Area 2023 Forecast Load and Resources

Load (MW) Generation (MW) Aug NQC At Peak
GrossLoad 20856 Market, Net Seller, Wind, Battery 8162 8162
AAEE -158 MUNI 966 966
Behind the meter DG -1450 QF 114 114
Local Capacity Preferred Resources 1

Net Load 19248 | (BTMBESS, EE, DR, PV) 165 65
Transmission Losses 289 Existing Demand Response 243 243
Pumps 0 Solar 11 6
Load +Losses +Pumps 19537 Total 9661 9656
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Approved new transmission and resource projects modeled:
Mesa Loop-In Project (500 kV and 230 kV)

West of Devers 230 kV Upgrades
Local capacity area preferred resources in western LA Basin (BTM BESS, EE, DR, PV)

3.3.9.2 EI Nido Sub-area
El Nido is a Sub-area of the LA Basin LCR Area.

El Nido LCR Sub-area Diagram

Please refer to Figure 3.3-85 above.

El Nido LCR Sub-area Load and Resources

Table 3.3-75 provides the forecastload and resources in EI Nido LCR sub-area in 2023. The list
of generators within the LCR sub-area are provided in AttachmentA.

Table 3.3-75 El Nido LCR Sub-area 2023 Forecast Load and Resources

Load (MW) Generation (MW) Aug NQC At Peak
Gross Load 953 Market, Net Seller 549 549
AAEE -13 MUNI 0 0
Behind the meter DG -31 QF 0 0
Net Load 909 LTPP Preferred Resources 11 11
Transmission Losses 2 Existing Demand Response 4 4
Pumps 0 Mothballed 0 0
Load +Losses +Pumps M Total 564 564

El Nido LCR Sub-area Hourly Profiles

Figure 3.3-86 illustrates the forecast 2023 annual load profile in the EI Nido LCR sub-area with
the Category P7 normal and emergengy load serving capabilities without local gas resources.

Figure 3.3-87 provides load shape for peak load day, estimated energy storage maximum
capacity and energy as well as estimated four-hour capacity amount based on its maximum
charging capability under the most critical contingency.
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Figure 3.3-86 EI Nido LCR Sub-area 2023 Annual Load Profile with Estimated Transmission

Load Serving Capability Only

El Nido Sub-area:
2023 projected load profile & approx. load serving capability (transmission only)
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Figure 3.3-87 EI Nido LCR Sub-area 2023 Load Shape and Estimated Maximum Energy Storage

Capacity and Energy Based on Charging Capability Under Critical Contingency

El Nido Sub-area:
2023 projected pk day load profile & approx. LSC (trans + LCR Gen +ES)

Approx storage size that can be added to this area from charging restriction perspective
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El Nido LCR Sub-area Requirement

Table 3.3-76 identifies the sub-area requirements. The LCR requirement for Category P7
contingency is 294 MW. The LCR need decreases compared to the 2022 requirements due to
lower demand forecast for the sub-area.

Table 3.3-76 EI Nido LCR Sub-area Requirements

LCR(MW)
Year | Limit Category | Limiting Facility Contingency .
(Deficiency)
2023 | FirstLimit P7 LaFresa-LaCienega230kV | LaFresa—EINido#3 &4 230kV lines 294

Effectiveness factors:
All units within the El Nido Sub-area have the same effectiveness factor.

For most helpful procurement information please read procedure 2210Z Effectiveness Factors
under 7630 posted at: http://www.caiso.com/Documents/2210Z.pdf

3.3.9.3 Western LA Basin Sub-area

Western LA Basin is a sub-area of the LA Basin LCR area.

Western LABasin LCR Sub-area Diagram

Please refer to Figure 3.3-85 above.

Western LABasin LCR Sub-arealLoad and Resources

Table 3.3-77 provides the forecast load and resources in Western LA Basin LCR sub-area in
2023. The list of generators within the LCR sub-area are provided in Attachment A.

Table 3.3-77 Western LA Basin Sub-area 2023 Forecast Load and Resources

Load (MW) Generation (MW) Aug NQC At Peak
Gross Load 12181 Market, Net Seller, Battery, Solar 5676 5675
AAEE -135 MUNI 532 532
Behind the meter DG -464 QF 57 o7
Net Load 11582 LTPP Preferred Resources 165 165
Transmission Losses 165 Existing Demand Response 128 128
Pumps 0 Mothballed 0 0
Load +Losses +Pumps 11747 Total 6558 6557
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Western LABasin LCR Sub-area Hourly Profiles

Figure 3.3-88 illustrates the forecast 2023 annualload profile in the Westermn LA Basin LCR sub-area
with the transmission load serving capability only.

Figure 3.3-89 provides load shape for peakload day, estimated energy storage maximum capacity
and energy as well as estimated four-hour capacity amount based on its maximum charging capability
under the most critical contingency.

Figure 3.3-88 Western LA Basin LCR Sub-area 2023 Annual Load Profile with Estimated
Transmission Load Serving Capability Only

Western LA Basin Sub-area:
2023 projected load profile & approx. load serving capability (transmission only)
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Figure 3.3-89 Western LA Basin LCR Sub-area 2023 Load Shape and Estimated Maximum Energy
Storage Capacity and Energy Based on Charging Capability Under Critical Contingency

Western LA Basin Sub-area:
2023 projected pk day load profile & approx. LSC (trans + LCR Gen + ES)
Approx storage size that can be added to this area from charging restriction perspective =
2032 MW and 16553 MWh. Max 4-hr storage =710 MW
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Western LA Basin LCR Sub-areaRequirement

Table 3.3-78 identifies the Western LA Basin 2023 LCR sub-area requirements. The 2023 LCR
need is higher than the 2022 LCR need due to the following reasons:

e The CEC demand forecast is higher compared to the 2022 study;
e New identified constraint due to higher demand as well as resources moving in the
northbound direction to the LA Basin from San Diego

Table 3.3-78 Western LA Basin LCR Sub-area Requirements

o o - . LCR (MW)
Year | Limt | Category Limitng Facility Contingency .
(Deficiency)
First San Onofre — San Luis Rey #1230kVline | SanOnofre — San Luis Rey
2023 | . P7 , , o i 5487
Limit (line flow in the South to North direction) #2 and#3230kVlines

Effectiveness factors:
See Attachment B - Table titled LA Basin.

For other helpful procurement information please read procedure 2210Z Effectiveness Factors
under 7630 (G-219Z) posted at: http://www.caiso.com/Documents/2210Z.pdf

There are other combinations of contingencies in the area that could overload a significant
number of 230 kV lines in this sub-area have less LCR need. As such, anyone of them
(combination of contingencies) could become binding for any given set of procured resources.
As a result, these effectiveness factors may not be the best indicator towards informed
procurement.

3.3.9.4 West of Devers Sub-area

West of Devers is a sub-area of the LA Basin LCR area. The LCT study identified that the West
of Devers sub-area need is satisfied by the need in the larger Eastern LA Basin sub-area.

3.3.9.5 Valley-Devers Sub-area

Valley-Devers is a sub-area of the LA Basin LCR area. The LCT study identified that the Valley-
Devers sub-area need is satisfied by the need in the larger Eastern LA Basin sub-area.

3.3.9.6 Valley Sub-area

Valley is a sub-area of the LA Basin LCR area. The LCT study identified that the Valley sub-area
need is satisfied by the need in the larger Eastern LA Basin sub-area.

3.3.9.7 Eastern LA Basin Sub-area

Eastern LA Basin is a sub-area of the LA Basin LCR area.

Eastern LABasin LCR Sub-area Diagram

Please refer to Figure 3.3-85 above.
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Eastern LABasin LCR Sub-area Load and Resources

Table 3.3-79 provides the forecast load and resources in Eastern LA Basin LCR sub-area. The
list of generators within the LCR sub-area are provided in Attachment A.

Table 3.3-79 Eastern LA Basin Sub-area 2023 Forecast Load and Resources

Load (MW) Generation (MW) Aug NQC At Peak
Gross Load 8220 Market, Net Seller, battery, Wind 2422 2422
AAEE -61 MUNI 434 434
Behind the meter DG -493 QF 57 o
Net Load 7666 LTPP Preferred Resources 0 0
Transmission Losses 114 Existing Demand Response 114 114
Pumps 0 Solar 9 5
Load +Losses +Pumps 7780 Total 3036 3032

Eastern LA Basin LCR Sub-area Hourly Profiles

Figure 3.3-90 illustrates the forecast 2023 annual load profile in the Eastern LA Basin LCR sub-

area with the transmission load serving capability only.

Figure 3.3-91 provides load shape for peak load day, estimated energy storage maximum
capacity and energy as well as estimated four-hour capacity amount based on its maximum

charging capability under the most critical contingency.

Figure 3.3-90 Eastern LA Basin LCR Sub-area 2023 Annual Load Profile with Estimated

Transmission Load Serving Capability Only

Eastern LA Basin Sub-area:
2023 projected load profile & approx. load serving capability {transmission only)
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Figure 3.3-91 Eastemn LA Basin LCR Sub-area 2023 Load Shape and Estimated Maximum
Energy Storage Capacity and Energy Based on Charging Capability Under Critical Contingency

Eastern LA Basin Sub-area:
2023 projected pk day load profile & approx. LSC (trans + LCR Gen + ES)
Approx storage size that can be added to this area from charging restriction perspective =
1157 MW and 9577 MWh. Max 4-hr storage = 345 MW
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Eastern LABasin LCR Sub-area Requirement

Table 3.3-80 identifies the sub-area LCR requirements. The LCR need for the Eastern LA Basin
is lower than the 2022 LCR need due to the following:

e Different transmission constraint (P7) from the previously identified P1 & P7 contingency
of the Serrano-Valley 500 kV and the Devers-Red Bluff 500 kV Lines #1 and 2 due to
retirement of the common corridor contingency criteria from WECC. The new constraint
dueto the P7 contingency as mentioned in the following table re quires lower local capacity
requirement in the eastern LA Basin sub-area.

e Higher LCR need for the western LA Basin (see western LA Basin section). Higher
resource dispatch in the western LA Basin helps reduce the power transfer from the
eastern to western LA Basin, thus reducing the LCR need in the eastem LA Basin.

Table 3.3-80 Eastern LA Basin LCR Sub-area Requirements

- _— - , LCR (MW)
Year Limit | Category | Limiting Facility Contingency .
(Deficiency)
First San Onofre — San Luis Rey #1230kVline | SanOnofre — San Luis Rey
2023 . P7 , , o . 2042
Limit (line flow in the South to North direction) #2 and#3230kV lines

Effectiveness factors:

All units within the Eastern LA Basin Sub-area have the same effectiveness factor.

For most helpful procurement information please read procedure 2210Z Effectiveness Factors
under 7580, 7590, 7630 and 7750 posted at: http://www.caiso.com/Documents/2210Z.pdf
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3.3.9.8 LA Basin Overall

LA Basin LCR Hourly Profiles

Figure 3.3-92 illustrates the forecast 2023 annual load profile in the LA Basin LCR sub-area with
the transmission load serving capability only.

Figure 3.3-93 provides load shape for peak load day, estimated energy storage maximum
capacity and energy as well as estimated four-hour capacity amount based on its maximum
charging capability under the most critical contingency.

Figure 3.3-92 LABasin LCR Area 2023 Annual Load Profile with Estimated Transmission Load
Serving Capability Only

LA Basin Area:
2023 projected load profile & approx. load serving capability (transmission only)
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Figure 3.3-93 LABasin LCR Area 2023 Load Shape and Estimated Maximum Energy Storage
Capacity and Energy Based on Charging Capability Under Critical Contingency

LA Basin Area:
2023 projected pk day load profile & approx. LSC (trans + LCR Gen + ES)
Approxstorage size that can be added to this area from charging restriction perspective =
3200 MW and 26191 MWh. Max 4-hr storage = 1120 MW
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The following is a summary of estimated amount of storage for the sub-areas and the overall area
based on maximum charging capability perspective. Due to non-linearity of power system and the
various critical contingencies and load shapes for each sub-area and the overall area, it is noted
that the estimated maximum amount of storage for the sub-areas many not add up to be sum of
the overallarea. The estimated maximum amount of storage forthe LCR areais the amount listed
in the last row in the table.

Table 3.3-81 Estimated LA Basin Subareas and Overall Area Energy Storage Capacity and Energy
Based on Maximum Charging Capability Perspective

1 for 1 Repl
Estimated Energy Estimated Energy .or eplacement
. . with 4-hour Energy
Area/Sub-area Storage Maximum Storage Maximum Storage Capacit
Capacity (MW) Energy (MWh) %Mw)p y
El Nido sub-area 220 1489 90
Western LA Basin sub-area 2032 16553 710
Eastern LA Basin sub-area 1157 9577 345
Ovwerall LA Basin area 3200 26191 1120

LA Basin LCR area Re quirement
Table 3.3-82 identifies the area requirements. The LCR requirement for the LA Basin is the sum

of the Western and Eastern LA Basin local capacity requirements.

Table 3.3-82 LA Basin LCR area Requirements

- — . : LCR(MW)
Year | Limit | Category Limiting Facility Contingency .
(Deficiency)
Firs San Onofre — San Luis Rey #1230 kV line San Onofre — San Luis
irs
2023 Limit P7 (line flow in the South to North direction) — Rey#2 and#3230kV 7529
imi
Sum of Western and Eastern LA Basin lines

Effectiveness factors:
See Attachment B - Table titled LA Basin.

For other helpful procurement information please read procedure 2210Z Effectiveness Factors
under 7550, 7570, 7580, 7590, 7630, and 7750 posted at:
http://www.caiso.com/Documents/2210Z.pdf

There are other combinations of contingencies in the area that could overload other 230 kV lines
in this sub-area resulting in less LCR need. As such, anyone of them (combination of
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contingencies) could become binding for any given set of procured resources. As a result, these
effectiveness factors may not be the best indicator towards informed procurement.

Changes compared to last year’s results

Compared with 2022, the demand modeled forthe LABasinis 608 MW higher and the LCR needs
have increased by 883 MW. The increase in LCR need for the overall LA Basin is driven by the
higher demand forecastand newly identified constraint.

3.3.10 San Diego-Imperial Valley Area

3.3.10.1 Area Definition:

Thetransmission tie lines forming a boundary around the Greater San Diego-Imperial Valley area
include:

Imperial Valley — North Gila 500 kV Line
Otay Mesa — Tijuana 230 kV Line
San Onofre - San Luis Rey #1 230 kV Line
San Onofre - San Luis Rey #2 230 kV Line
San Onofre - San Luis Rey #3 230 kV Line
San Onofre — Talega 230 kV #1 and #2 Lines
Imperial Valley — El Centro 230 kV Line
Imperial Valley — La Rosita 230 kV Line

The substations that delineate the Greater San Diego-Imperial Valley area are:
Imperial Valley is in North Gila is out
Otay Mesa is in Tijuana is out
San Onofre is out San Luis Rey is in
San Onofre is out San Luis Rey is in
San Onofre is out San Luis Rey is in
San Onofre is out Talegais in
San Onofre is out Capistranoisin
Imperial Valley is in El Centro is out

Imperial Valley is in La Rosita is out
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San Diego-Imperial Valley LCR Area Diagram
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Table 3.3-83 provides the forecastload and resources in the San Diego-Imperial Valley LCR Area

in 2023. The list of generators within the LCR area are provided in AttachmentA.

In the year 2023 the estimated time of local area peakis 8:00 PM (PDT).

At the local area peak time the estimated, ISO metered, solar output is 0.00%.

If required, all non-solar technology type resources are dispatched at NQC.

Table 3.3-83 San Diego-Imperial Valley LCR Area 2023 Forecast Load and Resources

Load (MW) Generation (MW) Aug NQC At Peak
Gross Load 4649 Market, Net Seller, Wind 3763 3763
AAEE -28 Solar (production is “0” at 20:00 hr.) 396 0
Behind the meter DG 0 QF 2 2
Net Load 4621 LTPP Preferred Resources 0 0
Transmission Losses 147 Existng Demand Response 26 26
Pumps 0 Batery, Hybrid 1171 1171
Load +Losses +Pumps 4768 Total 5358 4962

132



&> California ISO April 5,2022

Approved transmission projects modeled:
1. TL644, South Bay-Sweetwater: Reconductor
Artesian 230 kV expansion with 69 kV upgrade
Second San Marcos—Escondido 69 kV line
TL674A Loop-in (Del Mar-North City West) & Removal of TL666D (Del Mar-Del Mar Tap)
Reconductor TL692: Japanese Mesa - Las Pulgas

Rose Canyon-La Jolla 69 kV T/L upgrade

S L R

S-Line (aka Imperial Valley — El Centro 230kV) upgrade

Also the 500kV line series capacitors on the on the Southwest Powerlink and Sunrise
Powerlink lines are bypassed in the study case.

3.3.10.2 El Cajon Sub-area

El Cajon is sub-area of the San Diego-Imperial Valley LCR area.

El Cajon LCR Sub-area Diagram
Figure 3.3-95 El Cajon LCR Sub-area
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El Cajon LCR Sub-area Load and Resources

Table 3.3-84 provides the forecast load and resources in El Cajon LCR sub-area in 2023. The list of
generators within the LCR sub-area are provided in Attachment A.
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Table 3.3-84 El Cajon LCR Sub-area 2023 Forecast Load and Resources

Load (MW) Generation (MW) Aug NQC At Peak
Gross Load 184 Market, Net Seller 94 94
AAEE -1 MUNI 0 0
Behind the meter DG 0 QF 0 0
Net Load 183 LTPP Preferred Resources 0 0
Transmission Losses 1 Existing 20-minute Demand Response 0 0
Pumps 0 Battery 7 7
Load +Losses +Pumps 184 Total 101 101

El Cajon LCR Sub-area Hourly Profiles

Figure 3.3-96 illustrates the forecast 2023 annual load forecast profile in the El Cajon LCR sub-
area and the Category P1 (L-1 Contingency) transmission load serving capability without
generation.

Figure 3.3-97 provides the 2023 daily load forecast profile for the peak day, estimated amount of
energy storage that can be added to this local area from charging restriction perspective, and
estimated four-hour capacity amount under the most critical contingency.

Figure 3.3-96 El Cajon LCR Sub-area 2023 Annual Load Forecast Profiles

El Cajon Subarea:
2023 projected load profile & approx. load serving capability (transmission only)
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Figure 3.3-97 El Cajon LCR Sub-area 2023 Peak Day Forecast Profiles

El Cajon Subarea:
2023 projected pk day load profile & approx. LSC (trans + LCR Gen + ES)
Approx storage size that can be added to this area from charging restriction perspective =
60.5 MW and 199 MWh. Max 4-hr storage = 13 MW
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El Cajon LCR Sub-area Requirement
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Table 3.3-85 identifies the sub-area 2023 LCR requirements. The Category P3 (Single

Contingency) LCR requirement is 86 MW.

Table 3.3-85 El Cajon LCR Sub-area Requirements

- - . LCR (MW)
Year | Category | Limiting Facility Contingency .
(Deficiency)
2023 P3 El Cajon-Los Coches El Cajon unit out of service followed by TL632 86
69kV Line (TL631) Granite—Los Coches-Miguel 69 kV 3-Terminal Line
Effectiveness factors:

All units within the EI Cajon sub-area have the same effectiveness factor.

3.3.10.3 Border Sub-area

Border is sub-area of the San Diego — Imperial Valley LCR area.

Border LCR Sub-area Diagram
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Figure 3.3-98 Border LCR Sub-area
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Border LCR Sub-area Load and Resources

Table 3.3-86 provides the forecast load and resources in Border LCR sub-area. The list of
generators within the LCR Sub-area are provided in Attachment A.
Table 3.3-86 Border Sub-area Forecast Load and Resources
Load (MW) Generation (MW) Aug NQC At Peak
Gross Load 141 Market, Net Seller, Battery 145 145
AAEE -1 MUNI 0 0
Behind the meter DG 0 QF 0 0
Net Load 140 LTPP Preferred Resources 0 0
Transmission Losses 1 Existing 20-minute Demand Response 0 0
Pumps 0 Mothballed 0 0
Load +Losses +Pumps 141 Total 145 145

Border LCR Sub-area Hourly Profiles

Figure 3.3-99 illustrates the 2023 annual load forecast profile in the Border LCR sub-area and the
Category P1 transmission load serving capability without gas generation.
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Figure 3.3-100 illustrates the 2023 daily load forecast profile for the peak day, estimated amount
of energy storage that can be added to this local area from charging restriction perspective, and
estimated four-hour capacity amount under the most critical contingency.

Figure 3.3-99 Borden LCR Sub-area 2023 Annual Day Forecast Profiles

Border Subarea:
2023 projected load profile & approx. load serving capability (transmission only)
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Figure 3.3-100 Border LCR Sub-area 2023 Peak Day Forecast Profiles

Border Subarea:
2023 projected pk day load profile & approx. LSC (trans + LCR Gen + ES)
Approx storage size that can be added to this area from charging restriction perspective =
18 MW and 100 MWh. Max 4-hr storage = 11 MW
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Border LCR sub-arearequirement
Table 3.3-87 identifies the sub-area requirements. The LCR requirement for Category P3
contingency is 69 MW.

Table 3.3-87 Border LCR Sub-area Requirements

LCR (MW)
Year Category | Limiting Facility Contingency L
(Deficiency)
2023 P3 Otay —Otay Lake Tap Border unitout of service followed by the outage 69
69KV (TLG49) of Miguel-Salt Creek 69 kV #1 (TL6910)

Effectiveness factors:

All units within the Border sub-area have the same effectiveness factor.

3.3.104 San Diego Sub-area

San Diego is a sub-area of the San Diego-Imperial Valley LCR area.

San Diego LCR Sub-area Diagram

Please refer to Figure 3.3-94 above.

San Diego LCR Sub-area Load and Resources

Table 3.3-88 provides the forecast load and resources in San Diego LCR sub-area. The list of
generators within the LCR sub-area are provided in Attachment A.

Table 3.3-88 San Diego Sub-area 2023 Forecast Load and Resources

Load (MW) Generation (MW) Aug NQC At Peak
Gross Load 4649 Market, Net Seller, Wind 2725 2725
AAEE -28 Solar 15 0
Behind the meter DG 0 QF 2 2
Net Load 4621 LTPP Preferred Resources 0 0
Transmission Losses 147 Existing Demand Response 26 26
Pumps 0 Battery, Hybrid 957 957
Load +Losses +Pumps 4768 Total 3725 3710

San Diego LCR Sub-area Hourly Profiles

Figure 3.3-101 illustrates the forecast 2023 annual load profile in the San Diego LCR sub-area
with the transmission load serving capability only.
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Figure 3.3-102 provides load shape for peak load day, estimated energy storage maximum
capacity and energy as well as estimated four-hour capacity amount based on its maximum
charging capability under the most critical contingency.

Figure 3.3-101 San Diego LCR Sub-area 2023 Annual Load Profile with Estimated Transmission
Load Serving Capability Only

San Diego Sub-area:
2023 projected load profile & approx. load serving capability (transmission only)
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Figure 3.3-102 San Diego LCR Sub-area 2023 Load Shape and Estimated Maximum Energy
Storage Capacity and Energy Based on Charging Capability Under Critical Contingency

San Diego Sub-area:
2023 projected pk day load profile & approx LSC (trans+LCR Gen+ES)
Approx storage size that can be added to this area from charging restriction perspective=1353MW and
7814MWh. Max 4-hr storage=850 MW
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San Diego LCR Sub-area Requirement

Table 3.3-89 identifies the sub-area LCR requirements. The Category P6 contingency LCR
requirement is 2659 MW. The LCR need is higher due to higher demand forecast from the CEC
for the San Diego area.
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Table 3.3-89 San Diego Sub-area LCR Requirements

LCR (MW)

Year | Limit | Category | Limiting Facility Contingency L
(Deficiency)

Firt Remaining Sycamore-Suncrest ECO-Miguel 500KV line, system

irs

2023 Limit P6 230kV line readjustment, followed by one of the 2659
Tijuana-Otay Mesa 230 kV line Sycamore-Suncrest230kV lines

Effectiveness factors:
See Attachment B - Table titled San Diego.

For other helpful procurement information please read procedure 2210Z Effectiveness Factors
under 7820 posted at: http://www.caiso.com/Documents/2210Z.pdf

3.3.10.5 San Diego-Imperial Valley Overall

San Diego-Imperial Valley LCR area Hourly Profiles

Since the San Diego sub-area has all the substation loads, the overall San Diego-Imperial Valley
area has the same load profile as the San Diego bulk sub-area. The Imperial Valley area has
generating resources.

Figure 3.3-103 illustrates the forecast 2023 annual load profile in the San Diego-Imperial LCR
area with the transmission load serving capability only.

Figure 3.3-104 provides load shape for peak load day, estimated energy storage maximum
capacity and energy as well as estimated four-hour capacity amount based on its maximum
charging capability under the most critical contingency. Table 3.3-90 provides a summary of the
estimated amount of energy storage that can be accommodated from the charging limitation
perspective for the subareas and the overall LCR area.

Figure 3.3-103 San Diego-Imperial Valley LCR Area 2023 Annual Load Profile with Estimated
Transmission Load Serving Capability Only

San Diego-Imperial Valley Area:
2023 projected load profile & approx. load serving capability (transmission only)
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Figure 3.3-104 San Diego-Imperial Valley LCR Area 2023 Load Shape and Estimated Maximum
Energy Storage Capacity and Energy Based on Charging Capability Under Critical Contingency

San Diego-lmperial Valley Area:
2023 projected pk day load profile & approx LSC (trans+LCR Gen+ES)
Approx storage size that can be added to this area from charging restriction perspective=1353MW and
7814MWh. Max 4-hr storage=850 MW
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The following is a summary of estimated amount of storage for the sub-areas and the overall area
based on maximum charging capability perspective. Due to non-linearity of power system and the
various critical contingencies and load shapes for each sub-area and the overall area, it is noted
that the estimated maximum amount of storage for the sub-areas many not add up to be sum of
the overallarea. Since the San Diego sub-area has all the substation loads, the overall San Diego-
Imperial Valley area has the same load profile as the San Diego bulk sub-area and therefore
same amount of energy storage for the San Diego sub-area. The Imperial Valley area (of the
overall San Deigo-Imperial Valley) has generating resources only.

Table 3.3-90 Estimated San Diego Sub-areas and Overall Area Energy Storage Capacity and
Energy Based on Maximum Charging Capability Perspective

Estimated Energy Estimated Energy | 1 for 1 Replacement with

Area/Sub-area Storage Maximum Storage Maximum | 4-hour Energy Storage
Capacity (MW) Energy (MWh) Capacity (MW)
El Cajon sub-area 61 199 13
Border sub-area 18 100 11
San Diego sub-area 1353 7814 850

Ovwerall San Diego-

Imperial Valley Area 1353 7814 850

San Diego-Imperial Valley LCR area Re quirement

Table 3.3-91 identifies the area LCR requirements. The LCR requirement for Category P3
contingency is 3332 MW.
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Table 3.3-91 San Diego-Imperial Valley LCR area Requirements

. o . LCR(MW)
Year | Limit | Category | Limiting Facility Contingency o
(Deficiency)
Yucca-Pilot Knob 161 kV line, .
, . . TDM generation, system
First Pilot Knob-El Centro 161 kV line,
2023 | . P3 readjustment, followed by Imperial 3332
Limit Yucca 161/69 kV transformers ,
. Valley-North Gila 500 kV
Calipat-CSF Tap 92 kV

Effectiveness factors:
See Attachment B - Table titled San Diego.

For other helpful procurement information please read procedure 2210Z Effectiveness Factors
under 7820 posted at: http://www.caiso.com/Documents/2210Z.pdf

Changes compared to last year’s results

Compared with the 2022 LCT Study results, the demand forecast is higher by 188 MW. The
overall LCR needs for the San Diego-Imperial Valley decreases by 661 MW due to the following:

a) Implementation of the S-line upgrade project;

b) Addition of the transmission upgradesin IID (i.e., addition of El Centro 230/92 kV Bank
#2); and

c) Utilization of APS and WAPA RAS/protection schemes for the Yucca and Gila 161/69kV
transformers under contingency condition.

3.3.11 Valley Electric Area

Valley Electric Association LCR area has been eliminated on the basis of the following:

No generation exists in this area
No category B issues were observed in this area

Category C and beyond —

o No common-mode N-2 issues were observed

o No issues were observed for category B outage followed by a common-mode N-
2 outage

o Allthe N-1-1 issues that were observed can either be mitigated by the existing

UVLS or by an operating procedure
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3.4 Summary of Engineering Estimates for Intermediate Years by
Local Area

Engineering estimates, along with detailed explanations for contributing factors in each local area
are given below per methodology explained in Chapter 2 above. The estimates represent an
engineering approximation. They are not actual technical studies and they may be superseded
by actual technical studies.

3.4.19.1 Humboldt Area
The net peak load growth from 2023 to 2027 is estimated at 0.75 MW/year.

There is no new transmission project that directly affects the LCR change from 2023 to 2027,
although the Maple Creek reactive support is now rescoped to Willow Creek 60 kV substation.

There is no new resource that directly affects the LCR change from 2023 to 2027.

There is no projected change in resource contractual status thatdirectly affectsthe LCR change
from 2023 to 2027.

There is no resource projected to retire that directly affects the LCR change from 2023 to 2027.

The total increase for each intermediate year depends only on the load forecast and the study
results for year 2023 and it is estimated at about 1.5 MW/year for Category P6.

Table 3.4-1 ISO’s estimated Humboldt LCR need:

Year Limit Category | Limiting Facility Contingency LCR (MW)
HumboldtTrinity 115 Cotionwood-Bridgeville 115 kV &
2024 First Limit P6 143
kV Humboldt - Humboldt Bay 115 kV
o HumboldtTrinity 115 Cotionwood-Bridgeville 115 kV &
2025 First Limit P6 144

kV Humboldt - Humboldt Bay 115 kV

3.4.19.2 North Coast/ North Bay Area

The net peak load growth from 2023 to 2027 is estimated at about 6.75 MW/year.

There is no new transmission project that directly affects the LCR change from 2023 to 2027.
There is no new resource that directly affects the LCR change from 2023 to 2027.

There is no projected change in resource contractual status thatdirectly affectsthe LCR change
from 2023 to 2027.

There is no resource projected to retire that directly affects the LCR change from 2023 to 2027.
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The total increase for each intermediate year depends on load growth and the study results for
both year 2023 and 2027 and it is estimated at about42 MW/year for Category P3. However
starting year 2025 the area will also be deficient since there are only 911 MW of NQC available.

Table 3.4-2 ISO’s estimated North Coast/ North Bay LCR need:

Year | Limit Category | Limiting Facility Contingency LCR (MW)
o ) ) Vaca Dixon - Lakeville 230 kV with
2024 | FirstLimit P3 Tulucay - Vaca Dixon 230 kV Line . 899
DEC out of service

Vaca Dixon - Lakeville 230 kV with

2025 | FirstLimit P3 Tulucay - Vaca Dixon 230 kV Line . 911
DEC out of service

3.4.19.3 Sierra Area

The net peak load growth from 2023 to 2027 is estimated at 22.25 MW/year.

There are 2 new transmission projects that directly affects the LCR change from 2023 to 2027.
e Rio Oso 230/115 kV transformer upgrade (July 2023)
e Rio Oso Area 230 kV Voltage Support (Sept 2023)

Both projects inpact years 2024 and 2025, however the impact only relates to the deficiency
numbers for certain sub-areas and has no effect on the overall Sierra requirement.

There is no new resource that directly affects the LCR change from 2023 to 2027.

There is no projected change in resource contractual status thatdirectly affectsthe LCR change
from 2023 to 2027.

There is no resource projected to retire that directly affects the LCR change from 2023 to 2027.

The total requirement for both year 2024 and 2025 depend on the result for year 2023 only plus
an estimated increase of 48.75 MW/year for Category P3.

Table 3.4-3 ISO’s estimated Sierra LCR need:

Year Limit Category | Limiting Facility Contingency LCR (MW)
o Table Mountain - Table Mountain — Palermo 230 kV
2024 First limit P6 1199
Pease 60 kV Table Mountain — Rio Oso 230 kV
Table Mountain — Table Mountain — Palermo 230 kV
2025 First limit P6 1248
Pease 60kV Table Mountain — Rio Oso 230 kV
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34194 Stockton Area
The net peak load growth from 2023 to 2027 is estimated at 14.25 MW/year.

There is one new transmission project that directly affects the LCR change from 2023 to 2027.
The in-service date is in 2027 and therefore it will not impact the LCR results in 2024 and 2025.

There is no projected change in resource contractual status thatdirectly affectsthe LCR change
from 2023 to 2027.

There is no resource projected to retire that directly affects the LCR change from 2023 to 2027.

The total increase for each intermediate year depends only on the available resources in the
Lockeford and Tesla-Bellota sub-area, and since they are both deficient in 2023, they will remain
deficient in 2024 and 2025.

Table 3.4-4 I1ISO’s estimated Stockton LCR need:

Year | Limit Category | Limiting Facility Contingency LCR (MW)
2024 | FirstLimit N/A Stockion Overall 579
2025 | FirstLimit N/A Stockton Overall 579

3.4.19.5 Bay Area

The net peak load growth from 2023 to 2027 is estimated at 149.25 MW/year.

There are a few new transmission projects that directly affect the LCR change from 2023 to 2027.
However for both years the TPP project impact is minimal to the Bay Area overall requirement.
There are no newresources that directly affect the LCR change from 2023 to 2027.

There is no projected change in resource contractual status thatdirectly affects the LCR change
from 2023 to 2027.

There are noresources projected to retire that directly affects the LCR change from2023 to 2027.

The total decrease for each intermediate year depends on the load increase and the study results
between years 2023 and 2027 and it is estimated at about 57 MW/year for Category P6.

Table 3.4-5 ISO’s estimated Bay Area LCR need:

Year Limit Category | Limiting Facility Contingency LCR (MW)
Metcalf 500/230 kV#13 | Metcalf 500/230 kV #11 & #12

2024 First limit P6 7369
transformer transformers

Metcalf 500/230 kV#13 | Metcalf 500/230 kV #11 &#12
2025 First limit P6 7426
transformer transformers
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3.4.19.6 Fresno Area
The net peak load growth from 2023 to 2027 is estimated at 26 MW/year.
There are a few new transmission projects that directly affect the LCR change from 2023 to 2027.

The TPP project impact is minimal to both years because none of the projects directly impact the
Fresno overall LCR need.

There are no newresources that directly affect the LCR change from 2023 to 2027.

There is no projected change in resource contractual status thatdire ctly affects the LCR change
from 2023 to 2027.

There is no resource projected to retire that directly affects the LCR change from 2023 to 2027.

The total increase for each intermediate year depends on load growth and the study results
between years 2023 and 2027 and it is estimated at about 77.25 MW/year for Category P6.

Table 3.4-6 ISO’s estimated Fresno LCR need:

Year | Limit Category | Limiting Facility Contingency LCR (MW)

Panoche-Helm230 kV Line and
2024 | First limit P6 GWF-Contandida 115 kV Line ) 1947
Gates-McCall 230 kV line

Panoche-Helm230 kV Line and
2025 | Firstlimit P6 GWF-Contandida 115 kV Line 2025
Gates-McCall 230 kV line

3.4.19.7 Kern Area
The net peak load growth from 2023 to 2027 is estimated at 1.25 MW/year.

There are one new transmission projects that directly affectthe LCR change from 2023 to 2027.
(With an April 2024 in-service date.)

There are no newresources that directly affect the LCR change from 2023 to 2027 .

There is no projected change in resource contractual status thatdirectly affects the LCR change
from 2023 to 2027.

There is no resource projected to retire that directly affects the LCR change from 2023 to 2027.

The total requirement for each intermediate year depends on the load increase and the study
results regarding South Kern PP sub-area in year 2027 (with the project in-service) and it is
estimated to be a reduction by about 1.25 MW/year for Category P6.
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Table 3.4-7 ISO’s estimated Kern LCR need:

Year | Limit Category | Limiting Facility Contingency LCR(MW)
2024 | N/A P6 Aggregate of Sub-areas. 316
2025 | N/A P6 Aggregate of Sub-areas. 318

3.4.19.8 Big Creek/Ventura Area
The net peak load growth from 2023 to 2027 is estimated at 17.50 MW/year.
There are one new transmission project that directly affect the LCR change from 2023 to 2027.

The Sylmar-Pardee 230 kV Rating Increase Project does not influences years 2024 and 2025
however does influence year 2026 and 2027 as a step down decrease of LCR needs.

There are no newresources that directly affect the LCR change from 2023 to 2027.

There is no projected change in resource contractual status thatdirectly affects the LCR change
from 2023 to 2027.

There are 2 resources projected to retire that directly affectsthe LCR change from 2023 to 2027.
This change will not significantly impact the overall LCR needs.

The total LCR requirement for year 2024 and 2025 are only dependent on year 2023 results and
load growth between years.

Table 3.4-8 ISO’s estimated Big Creek/Ventura LCR need:

Year | Limit Category | Limiting Facility Contingency LCR (MW)
o Remaining Sylmar- | Lugo - Victorville 500 kV line followed by one
2024 | FirstLimit P6 2258
Pardee 230 kV ofthe Sylmar - Pardee #1 or #2 230 kV lines
Remaining Sylmar- | Lugo - Victorville 500 kV line followed by one
2025 | FirstLimit P6 2275
Pardee 230 kV ofthe Sylmar - Pardee #1 or #2 230 kV lines

3.4.19.9 LA Basin Area
The net peak load growth from 2023 to 2027 is estimated at 93.50 MW/year.

There are two new transmission projects that directly affect the LCR change from 2023 to 2027.
They will both be operational before summer of 2024.

There are no newresources that directly affect the LCR change from 2023 to 2027.
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There is no projected change in resource contractual status thatdirectly affects the LCR change
from 2023 to 2027.

There are 7 resources projected to retire that directly affect the LCR change from 2023 to 2027.
Theseresources are all projectedto retire after 2023 due to OTC compliance dates, however they
do notinfluence in a meaningfull way the change in LCR results between 2024 and 2025.

There will be a step function decrease in 2024 due to newtransmission projects and an load grwth
increase after that.

Table 3.4-9 ISO’s estimated LA Basin LCR need:

Year | Limit Category | Limiting Facility Contingency LCR (MW)
2024 | First Limit N/A Sum of Western and Eastern | See Western and Eastern 5851
2025 | FirstLimit N/A Sum of Western and Eastern | See Western and Eastern 5944

3.4.19.10 San Diego-Imperial Valley Area

The net peak load growth from 2023 to 2027 is estimated at 56.75 MW/year.

There are a fewtransmission projects that directly affect the LCR change from 2023 to 2027.
The projects do not meaningfully impact the overall LCR results.

There are 3 newresources that directly affect the LCR change from 2023 to 2027. About 330 MW
NQC of new resources are available for both 2024 and 2025. The majority of the new resources
available at the time of the peak slightly change the LCR needs in the San Diego-Imperial Valley
area.

There is no projected change in resource contractual status thatdirectly affects the LCR change
from 2023 to 2027.

There is no resource projected to retire that directly affects the LCR change from 2023 to 2027.

The total increase for each intermediate year depends on load growth and the study results
between years 2023 and 2027 and it is estimated at about 9.25 MW/year for Category P3.

Table 3.4-10 ISO’s estimated San Diego-Imperial Valley LCR need:

Year | Limit | Category | Limiting Facility Contingency LCR (MW)
Yucca-Pilot Knob 161 kV line,
. . . TDM power plant, system
First Pilot Knob-ElCentro 161 kV line, .
2024 o P3 readjustment and 3341
Limit Yucca 161/69 kV transformers

Imperial Valley—North Gila 500 kV

Calipat-CSF Tap 92 kV
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Yucca-Pilot Knob 161 kV line, TDM power plant, system
First Pilot Knob-El Centro 161 kV line, readjustment and
2025 P3 3351
Limit Yucca 161/69 kV transformers

CalipatCSF Tap 92kV

Imperial Valley—North Gila 500 kV
line
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4. Energy Storage Assessmentas Part of LCR Study

4.1 Introduction

Energy storage is emerging as an essential part of the of the resource mixdue to its
characteristic of being able to store and release energy as required. Due to this flexibility, the
energy storage compliments the development of renewable generation like wind and solar
which are intermittent in nature. However, similar to wind and solar, energy storage resources
are also use limited. As such, when energy storage is considered as a solution to the
transmission system reliability needs, the sufficiency of the alternative needs to be validated for
every hour of the day. Unlike other use limited resources, energy storage is also a load when it
is operating in a charging mode. Therefore, the 24-hour validation also need to make sure that
the transmission system has sufficient capability to charge the energy storage resource.

As part of the annual LCR study, the ISO has been performing assessment to estimate a
maximum amount of energy storage that can be added to a local capacity area from the
charging restriction perspective. The purpose of this section is to outline the approach of the
evaluation of energy storage as part of the LCR study.

4.2 Energy Storage Assessment Approach

The basic concept of the energy storage assessment is to perform a 24-hour validation. The 24-
hour validation is performed to make sure that there will be sufficient window and system
capacity to be able to charge the storage for the next day peak under the worst contingency
condition. The validation includes hour-by-hour comparison of the net load” versus the total
(transmission + generation) load serving capability.

Peak day 24-hour load profile is used, either directly fromthe CEC hourly load forecast for the
year of study or, if the study area is smaller (local) and the corresponding CEC hourly load
forecast is not available, the future year load profile is developed by escalating from the
historical load profile for the study area. In the latter approach, the historical load profile is
escalated in a manner that accounts for the change in load shape from historical due to
forecasted incremental behind-the-meter PV generation (BTM-PV) in the area.

System load serving capability includes transmission system load serving capability and local
generation load serving capability. The transmission system load serving capability is calculated
under the worst contingency condition without any local generation. The local generation load
serving capability is calculated under the worst contingency condition with amount of generation
needed according to the local capacity requirement considering effectiveness of the aggregate
of local generation to the worst constraint.

7 Net load here is defined as gross load minus contribution from behind -the-meter generation and load modifier, like additional
achievable energy efficiency (AAEE).
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Table belowincludes key assumptions used in the energy storage assessment.

Table 4.2-1 Key assumptions used in the energy storage assessment

Assumption Rationale
Storage added displaces existing To maintain local RA capacity. Any
generation (all types) MW to MW in incremental storage is assumed to be
aggregation. an local RA resource

To maintain local RA capacity. Any
incremental storage is assumed to be
an local RA resource

Maximum storage addition cannot exceed
LCR amount.

Includes storage charging/discharging Based on general battery efficiency

efficiency of 85%.

Storage is charged in all hours where the Under worst contingency condition, for

storage is not discharged. Maximum battery to have sufficient discharge

charging is capped at the amount of energy, itis assumed that battery is

storage size (Pmin). charged in all hours it is not discharged.
To add margin when battery is

An hourly energy margin of 5% or 10 MW, discharging so it does not have to

the larger of the two, is applied to both follow load curve exactly. For charging

charging and discharging need. same margin is added to discount

available system capability each hour.

421 Load Data

The first step in preforming the 24-hour validation is to develop a peak-day load profile. For the
local capacity areas for which the area definition match with the definition of areas in CEC load
forecast, the 24-hour peak day profile can be extracted directly fromthe CEC hourly load
forecast data. For other local capacity areas, future year load profile need to be developed by
escalating from the historical load profile for the study area. In the latter approach, the historical
load profile is escalated in a manner that accounts for the change in load shape from historical
due to forecasted incremental behind-the-meter PV generation (BTM-PV) in the area.

4.2.2 Load Serving Capabilities

Second step in performing the 24-hour validation is to calculate load serving capabilities.
Transmission-only load serving capabilities are calculated in power flow under the worst LCR
contingency by turning off all local generation following by scaling down load in the local area
until the constraint is addressed. For some local areas, it may not be feasible to achieve this
with AC solution in the power flow and may need to rely on the spreadsheetbased calculation
using DC effectiveness factors. The transmission-only load serving capability is used uniformly
for each hour within the 24-hour validation. Local generation load serving capability is calculated
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under the same worst LCR contingency condition with amount of generation needed according
to the local capacity requirement considering effectiveness of the aggregate of local generation
to the constraint. The generation load serving capability needs to be captured separately for
different technologies due to having different output profiles within the 24-hour period. The
conventional thermal resources are assumed to have uniform capability throughout the 24-hour
period. Whereas, the renewables, like solar and wind are dispatched using appropriate output
profiles. The use-limited resources, like storage and demand response are to be dispatched
within the period of peak load hours staying within the available total energy. The transmission-
only and the local generation load serving capabilities are then added together to get the total
load serving capabilities for each hour.

With the transmission-only load serving capability and generation load serving capabilities using
LCR resources calculated, each hour should have sufficient load serving capability to serve the
net load and provides the setup for energy storage addition estimation.

4.2.3 Estimating Energy Storage Addition

Once the hourly data for the net load and load serving capabilities are stablished, additional
amount storage can be estimated by adding storage and displacing existing local area LCR
resource by the same amount. Because of the displacement of the existing local resources,
generation load serving capability will be reduced, which will result in the total load serving
capability being less than the net load for certain hours. The storage added then can be
dispatched within those hours. An hourly energy margin of 5% or 10 MW, the larger of the two,
is added to the storage MW needed for each of the deficient hours. Thisis done to create a step
dispatch in the storage operation instead of following the load curve perfectly. Once the storage
is dispatched for all the deficient hours with appropriate amount, the storage MW dispatched are
added together to get the total storage energy (MWh) need associated with the storage MW
chosen. The storage is charged within the hours thatit is not discharged by using the surplus
load serving capability. An hourly energy margin of 5% or 10 MW, the larger of the two, is
reduced from the surplus load serving capabilities to account for potential inaccuracies load
forecasting and in calculating various load serving capabilities. The process is repeated by
increasing or decreasing the chosen storage MW until the total discharging energy becomes
equal to the total available charging energy, which establishes the maximum amount of energy
storage that can be added to the local area from the charging restriction perspective.

The energy storage addition estimation is performed only for the LCR area/subareas with a
defined load pocket. The energy storage addition estimation is not performed for flow-through
areas as these don’t have defined load pocket and as such, don’t have a particular load profile.

4.2.4 1-to-1 Replacement with 4-hour Storage

The maximum 4-hour energy storage amount is also estimated as part of this assessment. The
maximum 4-hour MW is not a physical limit. Instead, itis a limit up to which a 4-hour energy
storage can replace the existing local resource 1-to-1.
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Attachment B — Effectiveness factors for procurement guidance

Attachment B — Effectiveness factors for procurement
guidance

Table - Eagle Rock.

Effectiveness factors to the Eagle Rock-Cortina 115 kV line:

Gen Bus Gen Name GenID Eff Factor (%)
31406 GEYSR5-6 1 36
31406 GEYSR5-6 2 36
31408 GEYSER78 1 36
31408 GEYSER78 2 36
31412 GEYSER11 1 37
31435 GEO.ENGY 1 35
31435 GEO.ENGY 2 35
31433 POTTRVLY 1 34
31433 POTTRVLY 3 34
31433 POTTRVLY 4 34
38020 CITY UKH 1 32
38020 CITY UKH 2 32

Table - Fulton

Effectiveness factors to the Lakeville-Petaluma-Cotati 60 kV line:

Gen Bus Gen Name GenlID Eff Factor (%)
31466 SONMALF 1 52
31422 GEYSER17 1 12
31404 WEST FOR 1 12
31404 WEST FOR 2 12
31414 GEYSER12 1 12
31418 GEYSER14 1 12
31420 GEYSER16 1 12
31402 BEAR CAN 1 12
31402 BEAR CAN 2 12
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Gen Bus Gen Name GenlID Eff Factor (%)
38110 NCPA2GY1 1 12
38112 NCPA2GY2 1 12
32700 MONTICLO 1 10
32700 MONTICLO 2 10
32700 MONTICLO 3 10
31435 GEO.ENGY 1 6
31435 GEO.ENGY 2 6
31408 GEYSER78 1 6
31408 GEYSER78 2 6
31412 GEYSER11 1 6
31406 GEYSR5-6 1 6
31406 GEYSR5-6 2 6

Table — North Coast and North Bay
Effectiveness factors to the Vaca Dixon-Lakeville 230 kV line:

Gen Bus Gen Name GenlID Eff Factor (%)
31400 SANTAFE 2 38
31430 SMUDGEO1 1 38
31400 SANTAFE 1 38
31416 GEYSER13 1 38
31424 GEYSER18 1 38
31426 GEYSER20 1 38
38106 NCPA1GY1 1 38
38108 NCPA1GY2 1 38
31421 BOTTLERK 1 36
31404 WEST FOR 2 36
31402 BEAR CAN 1 36
31402 BEAR CAN 2 36
31404 WEST FOR 1 36
31414 GEYSER12 1 36
31418 GEYSER14 1 36
31420 GEYSER16 1 36
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Gen Bus Gen Name GenID Eff Factor (%)
31422 GEYSER17 1 36
38110 NCPA2GY1 1 36
38112 NCPA2GY2 1 36
31446 SONMALF 1 36
32700 MONTICLO 1 31
32700 MONTICLO 2 31
32700 MONTICLO 3 31
31406 GEYSR5-6 1 18
31406 GEYSR5-6 2 18
31405 RPSP1014 1 18
31408 GEYSER78 1 18
31408 GEYSER?78 2 18
31412 GEYSER11 1 18
31435 GEO.ENGY 1 18
31435 GEO.ENGY 2 18
31433 POTTRVLY 1 15
31433 POTTRVLY 2 15
31433 POTTRVLY 3 15
38020 CITY UKH 1 15
38020 CITY UKH 2 15

Table — Rio Oso
Effectiveness factors to the Rio Oso-Atlantic 230 kV line:

Gen Bus Gen Name GenID Eff Factor. (%)
32498 SPILINCF 1 49
32500 ULTRRCK 1 49
32456 MIDLFORK 1 33
32456 MIDLFORK 2 33
32458 RALSTON 1 33

200




Attachment B — Effectiveness factors for procurement guidance

32513 ELDRADO1 1 32
32514 ELDRADO2 1 32
32510 CHILIBAR 1 32
32486 HELLHOLE 1 31
32508 FRNCHMD 1 30
32460 NEWCSTLE 1 26
32478 HALSEY F 1 24
32512 WISE 1 24
38114 Stig CC 1 14
38123 Q267CT 1 14
38124 Q267ST 1 14
32462 CHI.PARK 1 8
32464 DTCHFLT1 1 4

Table — SierraOverall

Effectiveness factors to the Table Mountain — Pease 60 kV line:

Gen Bus Gen Name GenID Eff Factor. (%)
32492 GRNLEAF2 1 17
32494 YUBACTY 1 17
32496 YCEC 1 17
31794 WOODLEAF 1 6
31814 FORBSTWN 1 6
31832 SLY.CR. 1 6
31834 KELLYRDG 1 6
31888 OROVLENRG 1 6
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Gen Bus Gen Name GenID Eff Factor. (%)
32451 FREC 1 5
32450 COLGATE1 1 5
32466 NARROWS1 1 5
32468 NARROWS2 1 5
32470 CMP.FARW 1 5
32452 COLGATE2 1 5
32156 WOODLAND 1 4
32498 SPILINCF 1 4
32502 DTCHFLT2 1 4
32454 DRUM5 1 3
32474 DEER CRK 1 3
32476 ROLLINSF 1 3
32484 OXBOW F 1 3
32504 DRUM1-2 1 3
32504 DRUM1-2 2 3
32506 DRUM 3-4 1 3
32506 DRUM 3-4 2 3
32464 DTCHFLT1 1 3
32480 BOWMAN 1 3
32488 HAYPRES+ 1 3
32488 HAYPRES+ 2 3
32472 SPAULDG 1 3
32472 SPAULDG 2 3
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Gen Bus Gen Name GenID Eff Factor. (%)
32472 SPAULDG 3 3
32462 CHI.PARK 1 3
32500 ULTRRCK 1 3
31784 BELDEN 1 3
31786 ROCK CK1 1 3
31788 ROCKCK2 1 3
31790 POE 1 1 3
31792 POE2 1 3
31812 CRESTA 1 3
31812 CRESTA 2 3
31820 BCKS CRK 1 3
31820 BCKS CRK 2 3
32478 HALSEY F 1 2
32512 WISE 1 2
32460 NEWCSTLE 1 2
32510 CHILIBAR 1 2
32513 ELDRADO1 1 2
32514 ELDRADO2 1 2
32456 MIDLFORK 1 2
32456 MIDLFORK 2 2
32458 RALSTON 1 2
32486 HELLHOLE 1 2
32508 FRNCHMD 1 2
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Gen Bus Gen Name GenID Eff Factor. (%)
38114 STIGCC 1 1
38123 LODICT1 1 1
38124 LODIST1 1 1

Table — San Jose

Effectiveness factors to the Metcalf 230/115 kV transformer #1:

Gen Bus Gen Name GenlID Eff Factor (%)
35850 GLRY COG 1 25
35850 GLRY COG 2 25
35851 GROYPKR1 1 25
35852 GROYPKR2 1 25
35853 GROYPKR3 1 25
35623 SWIFT BT 21
35863 CATALYST 1 20
36863 DVRaGT1 1 9
36864 DVRbGR 1 9
36865 DVRaST3 1 9
36859 Laf300 2 9
36859 Laf300 1 9
36858 Gia100 1 8
36895 Gia200 1 8
35861 SJ-SCLW 1 8
35854 LECEFGT1 1 7
35855 LECEFGT2 1 7
35856 LECEFGT3 1 7
35857 LECEFGT4 1 7
35858 LECEFST1 1 7
35860 OLS-AGNE 1 7

Table — South Bay-Moss Landing

Effectiveness factors to the Moss Landing-Las Aguillas 230 kV line:

Gen Bus

Gen Name

GenlID

Eff Factor. (%)
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36209 SLD ENRG 1 20
36221 DUKMOSST1 1 20
36222 DUKMOSS2 1 20
36223 DUKMOSS3 1 20
36224 DUKMOSS4 1 20
36225 DUKMOSS5 1 20
36226 DUKMOSS6 1 20
36405 MOSSLND6 1 17
36406 MOSSLND7 1 17
35881 MEC CTG1 1 13
35882 MECCTG2 1 13
35883 MEC STG1 1 13
35850 GLRY COG 1 12
35850 GLRYCOG 2 12
35851 GROYPKR1 1 12
35852 GROYPKR2 1 12
35853 GROYPKR3 1 12
35623 SWIFT BT 10
35863 CATALYST 1 10
36863 DVRaGT1 1 8

36864 DVRbGt2 1 8

36865 DVRaST3 1 8

36859 Laf300 2 8

36859 Laf300 1 8

36858 Gia100 1 7
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36895 Gia200 1 7
35854 LECEFGT1 1 7
35855 LECEFGT2 1 7
35856 LECEFGT3 1 7
35857 LECEFGT4 1 7
35858 LECEFST1 1 7
35860 OLS-AGNE 1 7

Table — Ame s/Pittsburg/Oakland

Effectiveness factors to the Ames-Ravenswood #1 115 kV line:

Gen Bus Gen Name GenID Eff Factor. (%)
35304 RUSELCT1 1 10
35305 RUSELCT2 2 10
35306 RUSELST1 3 10
33469 OX_MTN 1 10
33469 OX_MTN 2 10
33469 OX_MTN 3 10
33469 OX_MTN 4 10
33469 OX_MTN 5 10
33469 OX_MTN 6 10
33469 OX_MTN 7 10
33107 DEC STG1 1 3
33108 DECCTG1 1 3
33109 DECCTG2 1 3
33110 DECCTG3 1 3
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33102 COLUMBIA 1
33111 LMECCT2 1
33112 LMECCT1 1
33113 LMECST1 1
33151 FOSTERW 1
33151 FOSTERW 2
33151 FOSTERW 3
33136 CCCSD 1
33141 SHELL 1 1
33142 SHELL 2 1
33143 SHELL 3 1
32900 CRCKTCOG 1
32910 UNOCAL 1
32910 UNOCAL 2
32910 UNOCAL 3
32920 UNION CH 1
32921 ChevGenf1 1
32922 ChevGen2 1
32923 ChevGen3 3
32741 HILLSIDE_12 1
32901 OAKLND 1 1
32902 OAKLND 2 2
32903 OAKLND 3 3
38118 ALMDACT1 1
38119 ALMDACT2 1

207




Attachment B — Effectiveness factors for procurement guidance

Effectiveness factors to the Moraga-Claremont #2 115kV line:

Gen Bus Gen Name GenlID Eff Factor (%)
32921 ChevGen1 1 17
32922 ChevGen2 1 17
32923 ChevGen3 3 17
32901 OAKLND 1 1 16
32902 OAKLND 2 1 16
32903 OAKLND 3 1 16
38118 ALMDACT1 1 16
38119 ALMDACT2 1 16
32920 UNION CH 1 16
32910 UNOCAL 1 15
32910 UNOCAL 2 15
32910 UNOCAL 3 15
33141 SHELL 1 1 10
33142 SHELL 2 1 10
33143 SHELL 3 1 10
33136 CCCSD 1 9
32900 CRCKTCOG 1 8
33151 FOSTERW 1 6
33151 FOSTERW 2 6
33151 FOSTERW 3 6
33102 COLUMBIA 1 3
33111 LMECCT2 1 3
33112 LMECCT1 1 3
33113 LMECST1 1 3
33107 DEC STG1 1 3
33108 DECCTG1 1 3
33109 DECCTG2 1 3
33110 DECCTG3 1 3

Table — Greater Bay Area
Effectiveness factors to the Metcalf 500/230 kV Transformer #13:

Gen Bus Gen Name GenlID Eff Factor (%)
35881 MEC CTG1 1 40
35882 MEC CTG2 1 40
35883 MEC STG1 1 40
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35859 HGST-LV RN 36
35850 GLRYCOG 1 30
35850 GLRY COG 2 30
35851 GROYPKR1 1 30
35852 GROYPKR2 1 30
35853 GROYPKR3 1 30
35623 SWIFT BT 29
35863 CATALYST 1 28
33469 OX_MTN 1 22
33469 OX_MTN 2 22
33469 OX_MTN 3 22
33469 OX_MTN 4 22
33469 OX_MTN 5 22
33469 OX_MTN 6 22
33469 OX_MTN 7 22
36863 DVRaGT1 1 21
36864 DVRbG2 1 21
36865 DVRasST3 1 21
36859 Laf300 2 20
36859 Laf300 1 20
36858 Gia100 1 20
36895 Gia200 1 20
35861 SJ-SCLW 1 20
35854 LECEFGT1 1 20
35855 LECEFGT2 1 20
35856 LECEFGT3 1 20
35857 LECEFGT4 1 20
35858 LECEFST1 1 20
35860 OLS-AGNE 1 20
33468 SRIINTL 1 16
35304 RUSELCT1 1 12
35305 RUSELCT?2 2 12
35306 RUSELST1 3 12
36209 SLD ENRG 1 9

36221 DUKMOSS1 1 7

36222 DUKMOSS2 1 7

36223 DUKMOSS3 1 7

36224 DUKMOSS4 1 7

36225 DUKMOSS5 1 7

36226 DUKMOSS6 1 7

30532 0162-WD FW 7
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39233 GRNRDG 1 6
33107 DEC STG1 1 6
33108 DECCTG1 1 6
33109 DECCTG2 1 6
33110 DECCTG3 1 6
33102 COLUMBIA 1 6
33111 LMECCT?2 1 6
33112 LMECCT1 1 6
33113 LMECST1 1 6
33136 CCCSD 1 6
33141 SHELL 1 1 6
33142 SHELL 2 1 6
33143 SHELL 3 1 6
33151 FOSTERW 1 6
33151 FOSTERW 2 6
33151 FOSTERW 3 6
32901 OAKLND 1 1 6
32902 OAKLND 2 1 6
32903 OAKLND 3 1 6
38118 ALMDACT1 1 6
38119 ALMDACT?2 1 6
32910 UNOCAL 1 6
32910 UNOCAL 2 6
32910 UNOCAL 3 6
32920 UNION CH 1 5
33139 STAUFER 1 5
32741 HILLSIDE_12 1 5
32921 ChevGen1 1 5
32922 ChevGen2 1 5
32923 ChevGen3 3 5
32900 CRCKTCOG 1 5
33188 MARSHCT1 1 3
33189 MARSHCT2 2 3
33190 MARSHCT3 3 3
33191 MARSHCT4 4 3
33118 GATEWAY1 1 3
33119 GATEWAY?2 1 3
33120 GATEWAY3 1 3
30522 0354-WD EW 3
33178 RVEC_GEN 1 3
35310 PPASSWND 1 3
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Table — Herndon

Effectiveness factors to the Herndon-Manchester 115 kV line:

Gen Bus Gen Name GenlID Eff Factor. (%)
34624 BALCH 1 1 22
34616 KINGSRIV 1 21
34648 DINUBAE 1 20
34671 KRCDPCT1 1 19
34672 KRCDPCT2 1 19
34308 KERCKHOF 1 18
34344 KERCK1-1 1 18
34345 KERCK1-3 3 18
34677 Q558 1 15
34690 CORCORAN_3 FW 15
34692 CORCORAN_4 FW 15
34696 CORCORANPV_S 1 15
34610 HAAS 1 13
34610 HAAS 2 13
34612 BLCH2-2 1 13
34614 BLCH 2-3 1 13
34431 GWF_HEP1 1 8
34433 GWF_HEP2 1 8
34617 Q581 1 5
34680 KANSAS 1 5
34467 GIFFEN_DIST 1 4
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34563 STROUD_DIST 2 4
34563 STROUD_DIST 1 4
34608 AGRICO 2 4
34608 AGRICO 3 4
34608 AGRICO 4 4
34644 Q679 1 4
365502 Q632BC1 1 4

Table — LA Basin

Effectiveness factors to the Mesa — Laguna Bell #1 230 kV line:

Gen Bus Gen Name GenID Eff Factor. (%)
29951 REFUSE D1 35
24239 MALBRG1G C1 34
24240 MALBRG1G C2 34
24241 MALBRG1G S3 34
29903 ELSEG6ST 6 27
29904 ELSEG5GT 5 27
29902 ELSEG7ST 7 27
29901 ELSEG8GT 8 27
24337 VENICE 1 26
24094 MOBGEN1 1 26
24329 MOBGEN2 1 26
24332 PALOGEN D1 26
24011 ARCO 1G 1 23
24012 ARCO 2G 2 23
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24013 ARCO 3G 3 23
24014 ARCO 4G 4 23
24163 ARCO 5G 5 23
24164 ARCO 6G 6 23
24062 HARBOR G 1 23
24062 HARBOR G HP 23
25510 HARBORG4 LP 23
24327 THUMSGEN 1 23
24020 CARBGEN1 1 23
24328 CARBGEN2 1 23
24139 SERRFGEN D1 23
24070 ICEGEN 1 22
24001 ALAMT1G | 18
24002 ALAMT2 G 2 18
24003 ALAMT3 G 3 18
24004 ALAMT4 G 4 18
24005 ALAMTS G 5 18
24161 ALAMT6 G 6 18
90000 ALMT-GT1 X1 18
90001 ALMT-GT2 X2 18
90002 ALMT-ST1 X3 18
29308 CTRPKGEN 1 18
29953 SIGGEN D1 18
29309 BARPKGEN 1 13
29201 WALCRKGT1 1 12
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29202 WALCRKG2 1 12
29203 WALCRKG3 1 12
29204 WALCRKG4 1 12
29205 WALCRKG5 1 12
29011 BREAPWR2 C1 12
29011 BREAPWR2 C2 12
29011 BREAPWR2 C3 12
29011 BREAPWR2 C4 12
29011 BREAPWR2 S1 12
24325 ORCOGEN I 12
24341 COYGEN | 11
25192 WDT1406_G I 1"
25208 DowlingCTG 1 10
25211 CanyonGT 1 1 10
25212 CanyonGT 2 2 10
25213 CanyonGT 3 3 10
25214 CanyonGT 4 4 10
24216 VILLAPK DG 9
Table — Rector
Effectiveness factors to the Rector-Vestal 230 kV line:

Gen Bus Gen Name GenID MW Eff Factor (%)
24370 KAWGEN 1 51
24306 B CRK1-1 1 45
24306 B CRK1-1 2 45
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24307 B CRK1-2 3 45
24307 B CRK1-2 4 45
24319 EASTWOOD 1 45
24323 PORTAL 1 45
24308 B CRK2-1 1 45
24308 B CRK2-1 2 45
24309 B CRK2-2 3 45
24309 B CRK2-2 4 45
24310 B CRK2-3 5 45
24310 B CRK2-3 6 45
24315 B CRK8 81 45
24315 B CRK8 82 45
24311 B CRK3-1 1 45
24311 B CRK3-1 2 45
24312 B CRK3-2 3 45
24312 B CRK3-2 4 45
24313 B CRK3-3 5 45
24317 MAMOTH1G 1 45
24318 MAMOTH2G 2 45
24314 B CRK4 41 43
24314 B CRK4 42 43

Table — San Diego

Effectiveness factors to the Imperial Valley — El Centro 230 kV line (i.e., the “S” line):

Gen Bus Gen Name GenID Eff Factor. (%)
22982 TDMCTG2 1 25
22983 TDMCTG3 1 25
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22981 TDMSTG 1 25
22997 INTBCT 1 25
22996 INTBST 1 25
23440 DW GEN2 G1 1 25
23298 DW GEN1G1 G1 25
23156 DU GEN1G2 G2 25
23299 DWGEN1G2 G2 25
23155 DU GEN1G1 G1 25
23441 DWGEN2 G2 1 25
23442 DW GEN2 G3A 1 25
23443 DW GEN2 G3B 1 25
23314 OCOGEN G1 G1 23
23318 OCOGEN G2 G2 23
23100 ECOGEN1G G1 22
23352 ECOGEN2G 1 21
22605 OTAYMGT1 1 18
22606 OTAYMGT2 1 18
22607 OTAYMSTH1 1 18
23162 PIOPICOCT1 1 18
23163 PIOPICOCT2 1 18
23164 PIOPICOCT3 1 18
22915 KUMEYAAY 1 17
23320 EC GEN2 1 17
22150 EC GEN1 1 17
22617 OY GEN 1 17
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22604 OTAY 17
22604 OTAY 17
22172 DIVISION 17
22576 NOISLMTR 17
22704 SAMPSON 17
22092 CABRILLO 17
22074 LRKSPBD1 17
22075 LRKSPBD2 17
22660 POINTLMA 17
22660 POINTLMA 17
22149 CALPK_BD 17
22448 MESAHGTS 16
22120 CARLTNHS 16
22120 CARLTNHS 16
22496 MISSION 16
22486 MEF MR1 16
22124 CHCARITA 16
22487 MEF MR2 16
22625 LkHodG1 16
22626 LkHodG2 16
22332 GOALLINE 15
22262 PEN_CT1 15
22153 CALPK_ES 15
22786 EA GEN1UG 15
22787 EA GEN1U7 15
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22783 EA GEN1U8 15
22784 EA GEN1U9 15
22789 EA GEN1U10 15
22257 ES GEN 15
22263 PEN_CT2 15
22265 PEN_ST 15
22724 SANMRCOS 15
22628 PA GEN1 14
22629 PA GEN2 14
22082 BR GEN1 14
22112 CAPSTRNO 12
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