Southern California Edison
A.09-09-022 — Alberhill PTC & CPCN

DATA REQUEST SET CPUC-Supplemental Data Request-006

To: CPUC
Prepared by: Paul Mccabe
Job Title: Senior Advisor
Received Date: 9/16/2020

Response Date: 10/17/2020

Question DG-MISC-43 Supplemental:
Supplemental follow-up to DG-MISC-43 from Data Request 5.

Provide updated data similar to that provided in Items D and E to include: 2019 values for SAIDI
and SAIFI, and if available, MAIFI, and CAIFI numbers from 2009-2019 for the following
locations:

1. Each of the transformers at Valley South substation (per transformer if available)
2. Entire Valley South substation (per substation)
3. SCE system

Response to Question DG-MISC-43 Supplemental:

In SCE’s experience, analyses of historical distribution system reliability metrics are most
meaningful and materially useful when based on a 3-5 year historical record. This is why SCE
provided the data in Items D and E based on 5 years of historical data (2014-2018)." Consistent with
this practice, SCE will provide updated reliability information for 2015-2019 data.

In all cases, the definitions of the metrics SAIDI, SAIFI, MAIFI and CAIDI are consistent with the
definitions provided in IEEE Standard 1366-2012.

a. The transformers serving the Valley South System normally operate electrically in parallel,
so a per-transformer breakdown of the data above is not available.

Similar to Item D but with the addition of MAIFI and CAIDI, the table below provides the
reliability metrics associated with the system served by the transformers serving the Valley
South System for the years 2015-2019.2

! Reference Items D and E in the August 31, 2018 CPUC Decision 18-08-026.

2 This data is valid as of October 2020 based on circuits identified to be part of the Valley South System at this time.
Because SCE’s typical distribution system operational practice includes the implementation of various distribution
circuit configuration changes over time, this data may vary slightly from the corresponding data originally prepared in
April 2019 and originally provided in Items D and E.
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Item D - Table 1 - Service Level SAIDI Performance by Year
5 Year
System 2015 2016 2017 2018 2019 5YearTotal | Average
Valley {North) 3.407 4.897 4.236 6.329 3.126 21.996 4.399
Valley (South) 2.034 3.120 3.295 2.317 3.505 14.282 2.856
Item D - Table 2 - Service Level SAIFl Performance by Year
5 Year
System 2015 2016 2017 2018 2019 5 YearTotal | Average
Walley [North) D.032 D.041 D.031 0.030 0.026 0.160 D.032
Valley (South) D.022 D0.033 D.028 0.027 0.030 D.140 D.028
Service Level MAIFI Performance by Year
5 Year
System 2015 2016 2017 2018 2019 5 YearTotal | Awerage
Valley [North) D.035 0.040 D.045 0.050 0.030 0.200 0.040
valley (South) D.047 D.035 D.035 0.031 0.029 D.178 D.036
Service Level CAIDI Performance by Year
5 Year
System 2015 2016 2017 2018 2019 5YearTotal | Awerage
Valley [North)|  108.020 120.211 134.693 207.633 120.707 137.379 138.253
Valley (South)|  92.181 95.590 116.238 B5.456 116.729 101.781 101.239

Similar to Item E, the tables below provide the breakdown of service level SAIDI
performance by root cause and the total number of outages by root cause for the system
served by the transformers serving the Valley South System for the years 2015-2019.
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Item E - Table 1 - System Level SAIDI Performance by Root Cause from 2015 - 2019
Total
3rd Operatio | Source SAIDI
Party | Animal OH n Loss T/s | UG |Vegetation| Weather | Other | Impact
Valley South 5
¥r Avg 0.681 0022 | 0.154 0.354 0.083 |0.000 |1.042 0.008 0.127 0.297 -
2015 0.160 0.046 | 0.185 0.263 0.181 |D.00D| 05921 0.000 0.047 0.22B | 2.034
2016| 0.975 0.009 | 0.213 0.513 0.000 |0.000)1.2159 0.000 0.019 0.173 | 3.120
2017| 0.515 0.026 | 0.144 0.423 0.000 | D.00D) 1.266 0.004 0.204 0.714 | 3.295
2018 0.229 0.016 | 0.173 0.238 0.226 |0.000)0.945 0.001 0.322 0.178 | 2.327
2019 1.527 0.015 | 0.24E 0.533 0.057 | 0.000)|0.BE55 0.034 0.041 0.191 | 3.505
Item E - Table 2 - Total Outages by Root Cause 2015-2019
3rd Operatio | Source
Party | Animal | OH n Loss T/% | UG |Vegetation| Weather | Other | Totals
Valley South 5
¥r Avg 44 15 127 238 3 0 130 1 11 68 31EE
2015 28 9 1] 211 2 1] 101 a 11 64 494
2016 53 15 B9 267 0 0 111 0 12 63 610
2017 44 14 61 233 3 0 101 2 10 57 525
2018 57 20 128 99 5 1] 192 3 15 52 571
20149 36 17 2BE 3B2 5 0 145 2 a9 104 9BE

b. SCE is interpreting this question to mean “the entire Valley South System (per substation)”
and specifically pertaining to the data similar to Item D provided above. The data for each
metric — SAIDI, SAIFI, MAIFI and CAIDI — is provided in the attached file titled “A.09-09-
022 CPUC-Supplemental Data Request-006 Question DG-MISC-43b Supplemental.xlsx”.

c. The SAIDI, SAIFI, MAIFI and CAIDI values for the entire SCE system for years 2015-
2019 are provided in Table 1 “Total System Indices (All Interruptions Included)” of the
attached file titled “A.09-09-022 CPUC-Supplemental Data Request-006 Question DG-
MISC-43c Supplemental.pdf” which is an excerpt from SCE’s 2019 Annual Reliability
Report.
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Row Labels
VALLEY NORTH
ALESSANDRO
BUNKER
CAJALCO
GAVILAN
HEMET
IDYLLWILD
LAKEVIEW
MAYBERRY
MORENO
NELSON
OUTLAW P.T.
PERRIS P.T.
RIDGEVIEW P.T.
STETSON
TAHQUITZ P.T.
VALLEY
VALLEY SOUTH

AULD
CALAMAR P.T.
CANYON LAKE
CARANCHO P.T.
CASCADE P.T.
DELUZ P.T.
EAGLE CREST P.T.
ELSINORE
ESCALA P.T.
FOGARTY
IVYGLEN
LACRESTAP.T.
MORAGA
MORAGA33
MURRIETTA 2
NEWCOMB
PAUBA
PECHANGA
SKYLARK
SOPHIE P.T.
STADLER
SUN CITY
TENAJA
TRITON

Grand Total

Column Labels
SAIDI
2015
3.407
0.371
0.048
0.289
0.760
0.047
0.250
0.000
0.279
0.349
0.438
0.017
0.029
0.001
0.242
0.005
0.282
2.034
0.142
0.003
0.040
0.024
0.009
0.028
0.020
0.083
0.000
0.035
0.210
0.035
0.198
0.000
0.053
0.374
0.140
0.158
0.094

0.117
0.024
0.131
0.119
5.441

2016
4.897
0.542
0.108
0.282
0.403
0.072
0.356
0.024
1.656
0.505
0.349
0.022
0.045
0.002
0.223
0.044
0.266
3.120
0.109
0.000
0.178
0.045
0.035
0.004
0.005
0.180
0.005
0.050
0.686
0.028
0.569
0.000
0.062
0.454
0.102
0.126
0.106

0.229
0.049
0.029
0.070
8.017

2017
4.236
0.425
0.146
0.475
0.072
0.043
1.669
0.039
0.323
0.064
0.308
0.000
0.013
0.003
0.542
0.061
0.054
3.295
0.385
0.001
0.031
0.036
0.013
0.001
0.001
0.276
0.013
0.019
0.270
0.018
0.126
0.000
0.042
0.249
0.027
0.270
0.991

0.124
0.222
0.119
0.062
7.531

2018
6.329
0.190
0.173
0.226
0.139
0.144
3.758
0.057
0.269
0.151
0.185
0.013
0.029
0.011
0.545
0.319
0.120
2.327
0.089
0.000
0.039
0.010
0.011
0.009
0.005
0.614
0.001
0.051
0.153
0.003
0.169
0.000
0.021
0.293
0.101
0.182
0.246
0.028
0.121
0.084
0.013
0.084
8.657

2019
3.126
0.210
0.431
0.243
0.139
0.262
0.355
0.139
0.608
0.040
0.137
0.013
0.004
0.033
0.220
0.198
0.094
3.505,
0.101
0.001
0.018
0.003
0.052
0.003
0.006
0.246
0.013
0.066
1.129
0.039
0.320
0.000
0.032
0.396
0.118
0.252
0.234
0.026
0.259
0.079
0.004
0.109
6.631

SAIFI

2015
0.032
0.007
0.001
0.003
0.002
0.001
0.001
0.000
0.002
0.003
0.003
0.000
0.000
0.000
0.003
0.000
0.006
0.022
0.002
0.000
0.000
0.000
0.000
0.000
0.000
0.002
0.000
0.000
0.003
0.000
0.002
0.000
0.001
0.004
0.001
0.002
0.003

0.001
0.000
0.001
0.001
0.054

2016
0.041
0.005
0.002
0.002
0.004
0.002
0.004
0.001
0.006
0.003
0.004
0.000
0.000
0.000
0.003
0.000
0.004
0.033
0.001
0.000
0.003
0.000
0.000
0.000
0.000
0.002
0.000
0.002
0.006
0.000
0.004
0.000
0.001
0.005
0.001
0.002
0.001

0.001
0.000
0.001
0.001
0.073

2017
0.031
0.005
0.002
0.003
0.001
0.000
0.004
0.000
0.004
0.000
0.003
0.000
0.000
0.000
0.005
0.000
0.002
0.028
0.005
0.000
0.000
0.000
0.000
0.000
0.000
0.004
0.000
0.000
0.003
0.000
0.001
0.000
0.001
0.002
0.001
0.002
0.004

0.001
0.001
0.001
0.001
0.060

2018
0.030
0.003
0.002
0.004
0.001
0.001
0.006
0.001
0.003
0.001
0.003
0.000
0.000
0.000
0.005
0.000
0.002
0.027
0.001
0.000
0.001
0.000
0.000
0.000
0.000
0.003
0.000
0.002
0.004
0.000
0.002
0.000
0.000
0.002
0.001
0.002
0.003
0.000
0.002
0.001
0.000
0.001
0.058

2019
0.026
0.002
0.003
0.003
0.001
0.002
0.004
0.000
0.005
0.000
0.002
0.000
0.000
0.000
0.002
0.000
0.001
0.030
0.002
0.000
0.000
0.000
0.000
0.000
0.000
0.003
0.000
0.001
0.003
0.000
0.003
0.000
0.000
0.004
0.002
0.003
0.003
0.000
0.002
0.002
0.000
0.001
0.056

MAIFI

2015
0.035
0.004
0.002
0.003
0.003
0.001
0.001
0.000
0.004
0.005
0.003
0.001
0.000
0.000
0.008
0.000
0.002
0.047
0.005
0.000
0.002
0.001
0.000
0.000
0.000
0.002
0.000
0.004
0.001
0.001
0.004
0.000
0.002
0.008
0.001
0.004
0.004

0.001
0.000
0.003
0.005
0.083

2016
0.040
0.002
0.007
0.002
0.002
0.003
0.002
0.002
0.006
0.002
0.006
0.000
0.000
0.000
0.003
0.000
0.002
0.035
0.002
0.000
0.002
0.000
0.000
0.000
0.000
0.001
0.000
0.004
0.005
0.000
0.001
0.000
0.001
0.005
0.001
0.001
0.004

0.003
0.000
0.003
0.000
0.075

2017
0.045
0.004
0.006
0.006
0.002
0.001
0.002
0.000
0.007
0.001
0.002
0.000
0.001
0.000
0.009
0.000
0.002
0.035
0.003
0.000
0.001
0.000
0.000
0.000
0.000
0.005
0.000
0.002
0.003
0.000
0.003
0.000
0.000
0.003
0.001
0.006
0.002

0.000
0.001
0.002
0.003
0.080

2018
0.050
0.007
0.006
0.004
0.005
0.001
0.004
0.001
0.006
0.001
0.006
0.000
0.001
0.000
0.004
0.000
0.004
0.031
0.002
0.000
0.000
0.000
0.000
0.000
0.000
0.002
0.000
0.004
0.005
0.000
0.002
0.001
0.002
0.004
0.002
0.002
0.003
0.000
0.001
0.001
0.000
0.001
0.081

2019
0.030
0.004
0.002
0.002
0.001
0.002
0.001
0.001
0.006
0.002
0.001
0.000
0.001
0.000
0.003
0.000
0.004
0.029
0.004
0.000
0.001
0.000
0.000
0.000
0.000
0.002
0.000
0.001
0.002
0.000
0.001
0.001
0.000
0.004
0.002
0.001
0.002
0.000
0.003
0.001
0.000
0.001
0.058

Sum of CAIDI

2015
108.020
57.019
47.078
86.887
372.050
87.265
343.705
0.000
123.949
115.759
173.611
44.161
116.386
63.722
84.827
185.382
46.551
92.181
89.888
43.233
239.120
79.284
246.550
196.744
331.615
40.053
0.000
77.930
81.001
148.814
118.312
0.000
61.275
103.906
131.931
102.686
36.923
0.000
119.069
205.163
98.005
175.512
101.499

2016
120.211
111.383

58.613
113.193
111.753

45.364

92.853

45.107
300.485
164.812

78.960

50.189

95.214

31.864

64.882
117.010

62.769

95.590

85.599

0.000

56.200

99.137

79.572

45.393

97.905

73.117
111.500

26.710
123.018
113.598
141.407

0.000

78.514

87.061
102.800

79.291

81.174

0.000
166.757
107.825

55.291

98.021
109.259

2017
134.693
87.469
59.386
140.775
61.027
138.473
381.502
80.970
75.579
153.752
117.612
0.000
35.949
108.132
106.392
751.083
34.685
116.238
71.358
16.486
126.604
106.072
88.936
16.489
318.853
69.571
71.011
239.069
88.455
74.455
84.733
0.000
43.540
108.657
47.804
148.773
255.132
0.000
138.562
224,751
117.304
95.727
125.943

2018
207.633
57.438
103.841
54.283
129.805
197.229
642.479
95.729
94.186
176.452
69.582
80.000
249.812
103.267
121.089
1322.482
75.197
85.456
66.350
160.717
32.011
54.593
135.227
159.577
107.730
186.111
36.000
25.293
34.545
36.000
76.697
306.000
109.679
138.878
166.351
77.563
93.314
64.321
63.213
78.379
218.355
95.751
149.981

2019
120.707
139.345
135.110

90.099
119.983
157.969

95.726
400.157
122.576

96.031

59.629
438.649

30.198
425.373
113.205
632.541

63.700
116.729

46.619

95.816

80.778

25.954
124.614

64.949

41.650

84.615

99.230

74.162
361.763
105.824
104.963
240.375
143.578
109.717

48.364

91.539

83.987

77.291
137.528

50.799

71.771
134.313
118.571
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SECTION 1 - SYSTEM INDICES FOR THE LAST 10 YEARS

a. System Indices Tables

Table 1 below contains the required SAIDI, SAIFI, MAIFI> and CAIDI indices for 2010-2019
including and excluding Major Event Day (MED) for the SCE System unplanned Outages. All
calculations contained in the table are based on the IEEE 1366 method for Major Event Day

(MED). Reliability indices are for unplanned outages only.

Table 1 — Unplanned Outage System

Indices (2010-2019)

Total System Indices (All Interruptions Included) Total System Indices (Major Event Days Excluded)

YEAR SAIDI SAIFI MAIFI CAIDI SAIDI SAIFI MAIFI CAIDI

2010 140.91 1.05 1.69 134.56 98.69 0.82 141 120.99
2011 232.39 1.04 1.53 223.75 108.15 0.91 1.36 118.30
2012 108.13 0.89 1.43 121.10 100.70 0.86 1.35 117.76
2013 102.61 0.91 1.20 112.76 94.48 0.88 1.18 107.85
2014 112.10 0.97 1.36 116.04 92.30 0.86 1.23 106.82
2015 114.83 0.92 1.42 125.40 100.15 0.86 1.29 116.56
2016 134.48 1.10 1.55 122.26 109.98 0.99 1.40 110.69
2017 139.73 1.19 1.84 117.19 91.72 0.87 1.42 105.40
2018 136.82 0.87 1.43 156.61 71.25 0.72 1.27 99.58
2019 177.97 1.04 1.38 171.17 90.75 0.87 1.23 104.75

i. Distribution Indices*
Table 2 — Unplanned Outage Distribution
Indices (2010-2019)
Distribution Indices ( < 50KV) (All Interruptions Included) Distribution Indices (< 50KV) (Major Event Days Excluded)

YEAR SAIDI SAIFI MAIFI CAIDI SAIDI SAIFI MAIFI CAIDI

2010 139.01 1.01 1.61 138.12 97.52 0.79 1.34 124.04
2011 228.08 0.98 1.47 233.02 105.64 0.86 131 122.59
2012 105.58 0.88 1.35 120.63 98.30 0.84 1.28 117.06
2013 94.33 0.86 1.14 109.27 92.52 0.85 1.12 108.46
2014 111.08 0.94 1.29 117.64 91.52 0.84 1.17 108.52
2015 111.87 0.88 1.35 127.54 98.34 0.83 1.24 118.88
2016 129.32 1.05 1.47 123.24 106.29 0.95 1.33 112.03
2017 128.74 0.99 1.56 130.69 89.99 0.84 1.37 106.71
2018 134.87 0.86 1.39 156.34 70.81 0.71 1.23 99.70
2019 170.30 1.01 1.32 169.33 89.33 0.85 1.18 105.37

3
SCE calculates MAIFI at every individual outage event.

4 .
Distribution system outages are defined as outages that are <50kV.
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To: CPUC
Prepared by: Paul Mccabe
Job Title: Senior Advisor
Received Date: 9/16/2020

Response Date: 9/30/2020

Question DG-MISC-47 Supplemental:
Supplemental follow-up to DG-MISC-47 from Data Request 5.

Given the geographic proximity of the Valley North and Valley South system subs, what-specific
permanent load shifts were considered via tie lines?

If none were considered, why not? It appears that a number of factors may be influencing the
amount of load and distributed generation in the Valley North system that may facilitate the North
absorbing some of the need of the Valley South system.

Response to Question DG-MISC-47 Supplemental:

Permanent load shifts between the Valley South and Valley North Systems were studied under the
four Valley South to Valley North alternatives: 1) Valley South to Valley North, 2) Valley South to
Valley North plus Centralized BESS in Valley South and Valley North and 3) Valley South to
Valley North plus Distributed BESS in Valley South and 4) Valley South to Valley North to Vista.

These alternatives each include subtransmission line construction to transfer the Newcomb and Sun
City Substations from the Valley South System to the Valley North System. This subtransmission
scope also creates system tie-lines between the two systems and allows for the transfer of these two
substations between each system. SCE’s approach in developing all alternatives was to transfer a
sufficient amount of load to satisfy the 10-year planning criteria for the Valley South System (i.e.,
relieve Valley South capacity overloads for 10 years), while also constructing system tie-lines to
improve reliability and resiliency. The creation of system tie-lines is a result of the permanent
transfer of the Sun City and Newcomb Substations. These two substations are currently sourced by
the Valley South System; the new subtransmission lines to connect them to the Valley North
System become the primary source of power, while the existing lines to the Valley South System
become the system tie-lines. This process of “repurposing” existing subtransmission lines as a result
of system reconfigurations is the primary means for creating system tie-lines.



CPUC-Supplemental Data Request-006 : DG-MISC-47 Supplemental
Page 2 of 2

These two substations were specifically selected because they would allow for the minimization of
115 kV line construction, were the two closest substation to Valley Substation (important because
once transferred to the Valley North System they are only able to perform routine distribution
transfers with other substations in the Valley North System without first having to do a “drop and
pick up” transfer), the amount of load they served would sufficiently allow for sufficient relief on
the Valley South System transformers through the 10-year planning horizon, and lastly because
shifting too much load from the Valley South System to the Valley North System would result in
creating a loading problem in the Valley North System, thus creating a capacity need there.

While the transfer of additional substations to the Valley North System for this alternative would
have provided further capacity relief to the Valley South System it would also accelerate overloads
within the Valley North System and substantially increased project scope and cost. Additionally, it
is important to note that the distribution substations that can be transferred have established load
values and load cannot be “dialed in,” rather it must occur in blocks. Instead of over-scoping the
Valley South to Valley North alternative and accelerating a project in the Valley North System,
SCE elected to enhance the “base” scope of the alternative to address Valley North overloads by a)
transferring load to the Vista System (studied under the Valley South to Valley North to Vista
alternative) and b) by adding battery energy storage systems to the Valley North System (studied
under the Valley South to Valley North and Centralized BESS in Valley South and Valley North
alternative).
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To: CPUC
Prepared by: Paul Mccabe
Job Title: Senior Advisor
Received Date: 9/16/2020

Response Date: 9/30/2020

Question DG-MISC-48 Supplemental:
Supplemental follow-up to DG-MISC-48 from Data Request 5.

Were any power flow studies performed on potential tie lines between the Valley North and Valley
South system? Were any other planning studies performed that focused on load shift between the
north and south systems? If so, provide the studies.

Response to Question DG-MISC-48 Supplemental:

Yes, power flow studies were performed for the Valley South to Valley North alternative for N-0
conditions. These power flow simulations did not identify any line overloads in the Valley North
System. N-1 and N-1-1 power flow simulations for the Valley North System were not performed
since the Valley North System has system tie-lines to the Vista System which can be utilized during
N-1 contingencies to roll load away from the Valley North System. The power flow models for the
Valley South to Valley North alternative are provided as an attachment to data request A.09-09-022
CPUC-Supplemental Data Request-006 Q.DG-MISC-58. No other power flow or planning studies
were performed.
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Response Date: 8/11/2021

Question DG-MISC-54 Revised:

Tabulate the N-0, N-1, and N-1-1 (or N-2) contingencies that result in reliability violations at Valley
South substation for all scenarios that impact downtime. Specify how this data is used in tabulating
unserved MWs. Clarify whether the violation duration data used is historical SCE data or NERC
statistical data. Provide this data for the:

base case

case modelling ASP

cases modelling each of the proposed alternati

Response to Question DG-MISC-54 Revised:

SCE’s Second Amended Motion includes updates that impact results previously provided in this
data request response. Please see the attachment titled “A.09-09-022 CPUC Supplemental Data
Request-06 Q.DG-MISC-54.xIsx” which provides the updated values. The written responses and
conclusions of the previous data request response for Question DG-MISC-54 are unchanged.

SCE’s Second Amended Motion can be found at CPUC website
https://docs.cpuc.ca.gov/SearchRes.aspx?DocFormat=ALL&DocID=390886186.






