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I INTRODUCTION

Please describe how your direct testimony is organized.

A. This testimony is organized pursuant to the issues identified in
the Assigned Commissioner’s Scoping Memo and Ruling, and it
focuses on issue 7: does the proposed project serve a present or
future public convenience and necessity?!, which overlaps with

1ssue 6.

e Section II (A) provides a general description of the City of
Riverside’s (Riverside)? electric system; Riverside’s current
electric interconnection with Southern California Edison
Company (SCE) at Vista Substation and the need for the
Riverside Transmission Reliability Project (RTRP) (i) to serve
Riverside’s current and anticipated load growth and (ii) to
provide a second point of interconnection between Riverside
and SCE for redundancy purposes. A brief history of the initial
project development is also provided.

e Section II (B) (1) provides an overview of Riverside’s actual

peak demand growth in the past ten years; Section II (B) (2)

! As noted in the Assigned Commissioner’s Scoping Memo and Ruling, issue
7 “directly overlaps with issue 6, which is “To the extent that the proposed
project and/or project alternatives results in significant and unavoidable
impacts, are there overriding considerations that nevertheless merit
Commission approval of the proposed project or project alternative?”.
Assigned Commissioner’s Scoping Memo and Ruling, at 3. Riverside
believes the present and future necessity to be served by RTRP is the
overriding consideration that merits Commission approval.

2 Riverside and Riverside Public Utilities or RPU are used interchangeably in
this testimony.
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II.

provides a general description of Riverside’s load forecasting
methodology/model; Section II (B) (3) provides a summary of
the most recent load forecast for Riverside going forward; and
Section II (B) (4) provides a brief summary of the evolution of
Riverside’s load forecasts in the past ten years.

Section II (C) (1) explains the inadequacy of the existing
interconnection between SCE and Riverside to serve Riverside’s
existing and anticipated load growth and explains why a second
point of interconnection between SCE and Riverside is needed
to reduce the dependence on the current single interconnection
point and ensure reliability. Section II (C) (2) describes the use
of Riverside’s existing internal generation as a stopgap measure
to alleviate the overload conditions at Vista and why continued
dependence on Riverside’s internal generation cannot be relied
upon.

Section III provides a summary of the reasons why RTRP is

needed to ensure reliability of service to Riverside.

RTRP WOULD SERVE BOTH A PRESENT AND A
FUTURE PUBLIC CONVENIENCE AND NECESSITY

A. General Description of Riverside’s Electric System
and the Need for the RTRP

1. Description: (a) Wires, (b) Existing
Interconnection with SCE, and (c) Generation

Please describe Riverside’s electric system and Riverside’s

current interconnection with SCE.

BN 35788718v1



A. Riverside owns and operates an electric utility system which
provides retail electric services to its customers within the
approximately 81.5 square miles within Riverside city limits.
Riverside’s power supply requirements are met with a
combination of power purchase agreements, predominantly with
power generated outside the Riverside electric system and
imported into Riverside via the current interconnection with
SCE at Vista Substation® and ownership of generating plants
located within Riverside.

Please describe the location of Vista Substation.
A. SCE’s Vista Substation is located north of Riverside on Newport

Avenue in the City of Grand Terrace.

31n 2017, Riverside imported approximately 96% of Riverside’s 2017 energy
requirements through SCE’s Vista Substation. The remaining 4% of power
was generated by internal, peaking power plants interconnected with
Riverside’s local electric system.

BN 35788718v1
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Figure I Google Earth View of Vista Substation

How is Riverside connected to Vista Substation?
A. Riverside is served by seven (7) 69kV sub-transmission lines
supplied by the two (2) 280 MVA transformers (Banks 1A and

2A) the Vista “C” 66kV Bus Section.

(a) Wires
Riverside’s local electric system is comprised of 14
separate substations linked by a network of 69 kV
subtransmission lines. Each substation transforms the electricity
from 69 kV to 12 kV or 4 kV for distribution to Riverside’s

customers.

BN 35788718v1
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Figure 2 Single Line Diagram for RPU System

(b) Interconnection

Riverside’s local electric system is served through SCE’s
Vista Substation via two 230/69 kV transformers, each
nominally rated at 280 MVA* and connected to Riverside’s
local electric system by seven 69 kV subtransmission lines®. A
single line diagram of Riverside’s distribution system is attached

in Appendix A.

* The interconnection at Vista Substation provides 560 MW of transfer
capability from SCE to Riverside’s local electric system.

5 Appendix B summarizes the information regarding the seven 69 kV
subtransmission lines from Vista Substation serving Riverside.
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10

11
12
13
14

15

16

17

18

19

20

21

(©) Generation
Riverside’s generating capability within Riverside city

limits consists of two generating stations:

e Four GE 10 units at Springs Generating Plant (Springs)
commissioned in July of 2002 with a combined
generating capacity of 36 MW, and

e Four GE LM-6000 units at Riverside Energy Resource
Center (RERC) with the first two units commissioned in
June 2006 and the remaining two units in the spring of

2011, with a combined generating capacity of 192 MW.

2. RTRP is Needed to Meet Two Reliability
Objectives: (a) to Service Existing and
Forecast Load, and (b) to Provide an
Additional Source of Bulk Power

Q. Please describe the needs which RTRP is intended to address.

A. RTRP will address the following identified needs®:

¢ Increase capacity to meet Riverside’s existing electric
system demand and the anticipated future load growth,;
and

e Provide an additional interconnection point between

SCE and Riverside for delivery of bulk power into

6 See Section 1.5 of the Final Environmental Impact Report (FEIR) vol. 2 and
Section 2.2 of the Executive Summary (ES2.2) of the Final Subsequent
Environmental Impact Report. Both FEIR and FSEIR can be found at
http://www.cpuc.ca.gov/Environment/info/panoramaenv/RTRP/
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Riverside’s electric system, reducing the dependence on

Vista Substation and increasing overall reliability.

Please explain the genesis of the RTRP.

Until the mid-1980s, Riverside was a full requirement wholesale
customer of SCE fully dependent upon SCE for Riverside’s
power needs. Since the mid-1980s, Riverside began to develop a
portfolio of resources to meet Riverside’s power resource needs,
initially focusing on baseload and intermediate resources to
provide the majority of Riverside’s power needs. All of these
early resources were located throughout the WECC and

delivered through Vista.

Beginning in the early 2000’s, Riverside began developing local
peaking resources to meet the growing summer system peaks.
At the same time, Riverside was experiencing accelerated load
growth due to the robust economic expansion in the Inland
Empire region of Southern California. Riverside became
concerned that it would run out of electric capacity in the
foreseeable future to serve its customers reliably if the load
growth trend were to continue. Riverside initiated the process of
building internal generation to address the capacity insufficiency

problem with three main objectives in mind:

e To meet Riverside’s growing summer peak demand;
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e To provide temporary loading relief to Vista Substation
until a permanent transmission solution is studied and
put into place to address Vista loading issue;

e To provide a source of emergency power to essential city

functions (estimated at approximately S0MW).

To meet these objectives, Riverside built its first local peaking
generation — Springs generation (36MW) in 2002 and followed
by RERC 1 and 2 (96 MW) in 2006 while concurrently pursued
with SCE permanent options to upgrade the interconnection
facilities between Riverside and SCE’s systems to provide

additional electric capacity to Riverside.

Riverside requested SCE to study viable options to
provide additional capacity to Riverside and to provide service
redundancy to reduce Riverside’s dependency on the single
point of interconnection at Vista Substation. In late 2003, SCE
presented its initial study to Riverside with a proposal to add one
new transformer at the Vista Substation along with three new 69
kV subtransmission lines to serve Riverside. This proposal was
deemed inadequate by Riverside as (a) it would not address
Riverside’s needs for additional capacity and reliability in the
long term, (b) further expansions at Vista Substation to
accommodate Riverside’s long term needs would be infeasible

due to space constraints at Vista Substation, and more

BN 35788718v1
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importantly (c) it did not reduce Riverside’s dependence on one

single interconnection point at Vista Substation.

After further requests by Riverside, SCE conducted
additional studies which culminated in the Facilities Study dated
September 7, 20057 which proposed several new interconnection

alternatives at 230 kV.

Option 1 of the Facilities Study proposed a new 230 kV
interconnection between Riverside and SCE’s systems. Option
1 included a loop-in of Mira Loma-Vista No.1 230 kV
transmission line to the new interconnection facilities, and
formed the basis of subsequent development leading to the

current configuration of RTRP.

Option 2 was to build a 230 kV SCE interconnection
facility located at Riverside’s new Jurupa Substation with two
new 230 kV lines from the Mira Loma and Vista substations to

the new Jurupa Substation.

Option 3 was to build a new SCE 230 kV
interconnection facility adjacent to the existing Mira Loma-
Vista 230 kV right- of-way with new 8.25 miles of double
circuit 230 kV transmission to a new Riverside 230/66 kV

Jurupa Substation.

7 See Appendix C
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Please explain the rationale for RTRP, a 230 kV interconnection

versus other lower voltage alternatives.

As mentioned above and will be further demonstrated below,
Riverside needs additional capacity to serve its existing and
forecast load; therefore, adding infrastructure to serve

Riverside’s load is necessary and unavoidable.

As discussed above, an expansion of the existing Vista
Substation to accommodate Riverside’s need did not prove to be
feasible for the long-term given space constraints and would fail
to provide the needed service redundancy to reduce Riverside’s
dependency on the single point of interconnection at Vista

Substation.

B. RTRP is Needed to Serve Existing Load and Forecast
Load Growth

1. Actual Peak Demand Growth Over Time

What has been Riverside’s peak demand to date?

Table 1-1 below summarizes Riverside’s gross system peak
demand in the past thirteen years. Graph 1-1 depicts the same

data against Vista’s transfer capability of 560 MW.

10

BN 35788718v1



Table 1-1 — Riverside’s Historical System Peak Demand

YEAR MW
2006 586.3
2007 604.4
2008 544.8
2009 560.3
2010 579.7
2011 581.2
2012 591.7
2013 5717.9
2014 604.4
2015 585.1
2016 598.6
2017 640.3
2018 610.9

Graph 1-1
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Q. What do the figures on Table 1-1 represent?

A. The figures on Table 1-1 represent the hourly integrated values
of Riverside’s gross load consumption®. Actual instantaneous
system peak demands are typically higher than the hourly

integrated values.

Q. Graph 1-1 seems to suggest Riverside’s system peak demand
has exceeded the transfer capability at Vista Substation in recent

years. Please explain.

A. Yes, Riverside’s gross system peak demand has consistently
exceeded the Vista Substation transfer capability of 560 MW
during the summer in the past thirteen years. The frequency
(number of hours) and the magnitude of the largest exceedance
(in MW and %) relative to the Vista transfer capability of 560
MW from 2006 to 2018 are summarized in Table 1-2 below.
The more detailed hourly exceedance data for 2006 through

2018 is available upon request.

8 Riverside’s net load measurement by the aggregate of seven SCE’s CAISO-
certified meters at Vista Substation is added to the output of Riverside’s
internal generation (RERC, Springs and the Tequesquite solar project, which
is a solar PV PPA with an August NQC value of 3.1MW), each individually
metered by CAISO-certified meters to obtain Riverside overall system gross
load figure. For the described Riverside’s load calculation, the unadjusted
values of CAISO-certified meter reads are used.

12
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1 Table 1-2 — Riverside Load Exceedance Relative to Vista Substation
2 Transfer Capability
Greatest
Exceedance
Greatest as % of Vista
Riverside's | N# of hours of | Exceedance in Transfer
Year System Peak exceedance MW Capability
2006 586.3 18 26.3 4.7%
2007 604.4 16 44 .4 7.9%
2008 544.8 0 0.0 0.0%
2009 560.3 1 0.3 0.1%
2010 579.7 7 19.7 3.5%
2011 581.2 3 21.2 3.8%
2012 591.7 14 31.7 5.7%
2013 577.9 7 17.9 3.2%
2014 604.4 12 44 4 7.9%
2015 585.1 6 25.1 4.5%
2016 598.6 16 38.6 6.9%
2017 640.3 44 80.3 14.3%
2018 610.9 38 50.9 9.1%
3
4 Q. So, the frequency and the magnitude of exceedance has been
5 trending up?
6 A. That is correct.
7 Q. What happens when Riverside’s system peak demand exceeds
8 Vista Substation transfer capability?
9 A As matter of good utility practice, Vista Substation should not
10 be allowed to be overloaded under normal operating conditions
11 or there is the risk of potential catastrophic equipment failure or
12 at a minimum, an accelerated loss of life of the electrical
13 equipment. As such, Riverside has to operate its internal

BN 35788718v1
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generating units (RERC and Springs) when the loading at Vista
is expected to exceed 560 MW to reduce Vista loading to within

560 MW.

As discussed previously, Riverside’s internal generation was
never intended or designed to be a permanent solution to relieve
Vista loading issue. As such, if Riverside’s internal generating
units are insufficient or unavailable to reduce potential
overloads, then other mitigation measures, including in extreme
circumstances, curtailment of customer loads — load shedding —

must take place to reduce such overloads.

Is this the way Riverside operates its local generating units to

address the Vista loading issue?

Yes, Riverside has procedures’ in place to operate its internal
generating units when Riverside anticipates its load to approach

Vista’s transfer capability of 560 MW.

2. Description of Forecast Methodology

What is Riverside’s expectation of Vista loading going forward?

Riverside is forecasting its system peak demand will grow at
least one-half percent (0.5%) per year in the next twenty years.

Therefore, in the absence of RTRP, Riverside anticipates the

? See Riverside’s internal generation dispatch procedure in Appendix D.

14
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Vista loading issue will continue and worsen both in frequency

and magnitude going forward.

Please explain how Riverside does its load forecast.

Historically, Riverside has used regression-based econometric
models to forecast Riverside’s expected monthly system load
(GWh), maximum hourly system peak by month (MW), as well
as monthly retail loads (GWh) for Riverside’s four primary
customer classes — residential, commercial, industrial and

miscellaneous (agricultural, traffic signals, etc.) customers.

These models are calibrated to monthly historical load
and/or sales data (or maximum hourly system peak data by
month) and are based on the following input variables: (a)
weather summary statistics, (b) calendar effects, (c) verified
expansion or contraction of specific industrial loads within
Riverside not otherwise captured by the traditional economic
statistics, (d) annual per capita personal income (PCPI)
econometric data for Riverside’s region, (¢) cumulative load
reduction effects associated with retail solar photovoltaic (PV)
installations and measurable energy efficiency (EE) programs
and (f) expected load gain due to anticipated electric vehicle

(EV) penetration within Riverside’s service territory.

The detailed load forecasting methodology/models along

with the model assumptions is included in Appendix E.

15
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These models have evolved over time and are
periodically updated to: (a) calibrate them with the most recent
observed load data/trend, (b) modify assumptions based on
updated observed trends and (c) include additional input
variables driven by changes in energy regulation and technology

advances.

Q. Please explain how retail PV installations, EE programs and EV

loads impact Riverside’s load.

A. Since retail PV installations, EE programs and EV loads
ultimately modify retail customers’ consumption of electricity,
in aggregate they modify Riverside’s load either by reducing it,
in the case of retail PV installations and EE programs or by

increasing it, in the case of EV.

Historically, Riverside has offered and continues to offer
a variety of EE programs to Riverside’s customers.!? It is
estimated that EE programs have cumulatively reduced
Riverside’s system peak load by 40 MW through 2018 (or about
6.6% of Riverside’s 2018 system peak load) and are anticipated

to provide an additional 18 MW of system peak load reduction

10 Refer to Chapter 6 and 14 of Riverside’s 2018 Integrated Resource Plan at
http://www.riversidepublicutilities.com/about-
rpu/pdf/RPU_Full IRP 2018 Final.pdf for a detailed discussion of the impact
of Riverside’s EE programs to Riverside’s load consumption pattern.

16
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through 2023 for a total of 58 MW (or about 9.6% of

Riverside’s forecasted system peak load in 2023).

Riverside also has maintained an active net energy
metering (NEM) program for its retail customers'! in the past
fifteen years. Riverside’s NEM program has contributed to the
cumulative installation of 27 MW retail PV installations through
2018 (or about 4.4% of Riverside’s 2018 system peak load) and
it is anticipated to contribute an additional 11 MW for a total of
38 MW of retail PV installations through 2023 (or about 6.3%

of Riverside’s forecast system peak load in 2023).

Riverside is closely monitoring the development of EV
and the trends in transportation electrification'?. So far, the
effect of EV and transportation electrification to Riverside’s
system peak load has been negligible and is forecasted to remain

negligible through 2023.

Q. Please explain how the effects of retail PV installations, EE
programs and EV loads are incorporated in Riverside’s load

forecast.

' Refer to Chapter 18 of Riverside’s 2018 Integrated Resource Plan at
http://www .riversidepublicutilities.com/about-
rpu/pdf/RPU_Full IRP 2018 Final.pdf for a detailed discussion of the impact
of retail PV installations in Riverside to Riverside’s load consumption pattern.
12 Refer to Chapter 17 of Riverside’s 2018 Integrated Resource Plan at
http://www.riversidepublicutilities.com/about-
rpu/pdf/RPU_Full IRP 2018 Final.pdf for a detailed discussion of the impact
of EV and transportation electrification to Riverside’s load consumption
pattern.

17
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The monthly effects of retail PV installations, EE programs and
EV loads are independently forecasted and then inputted into the
load forecasting equations as “negative” loads in cases of retail
PV installations and EE programs and as a positive load in the
case of EV loads. In aggregate, the combined effect of retail PV
installations, EE programs and EV loads results in a reduction in
the forecasted annual load growth during the forecasting period.
These effects have already been accounted for in the annual load

and peak forecasts.

3. Current Forecast Going Forward (1:2,
1:10, 1:20)

What is the most recent load forecast for Riverside?

The most recent load forecast for Riverside was prepared in
2017 for the purpose of preparing Riverside’s 2018 Integrated
Resource Plan (IRP). Table 1-3 provides Riverside’s system
peak demand for the next twenty years. Graph 1-2 depicts the

same data against Vista transfer capability of 560 MW.

18
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Table 1-3 — Load Forecast for Riverside 2018 IRP

Year 1:2 Peak 1:10 Peak 1:20 Peak
(MW) (MW) MW)
2019 5934 644.3 658.8
2020 595.6 646.5 661.1
2021 597.9 648.8 663.6
2022 600.3 651.2 666.2
2023 602.9 653.8 668.9
2024 605.6 656.5 671.9
2025 608.5 659.3 675.0
2026 611.5 662.3 678.2
2027 614.6 665.5 681.7
2028 617.9 668.8 685.3
2029 6214 672.2 689.1
2030 625.0 675.9 693.1
2031 628.8 679.7 697.4
2032 632.8 683.7 701.8
2033 637.0 687.9 706.5
2034 641.4 692.2 711.4
2035 645.9 696.8 716.6
2036 650.7 701.6 722.0
2037 655.7 706.6 727.7
2038 660.9 711.8 733.6
Graph 1-2
Forecast System Peak Load - MW
800
700 I 'I iI
ddddddddddd
500
400
300
200
100
0
2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038
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Q.

Please explain what figures in Table 1-3 represent.

The figures in the columns represent the annual system peak
demand that Riverside is expected to experience under: (1)
normal summer conditions (column 1:2 Peak), (2) adverse
summer conditions expected to occur once in ten years (column
1:10 Peak) and (3) adverse summer conditions expected to occur

once in twenty years (column 1:20 Peak).

What is the relevance of forecasting load under various

conditions?

A.

Q.

From an electric infrastructure planning perspective, it is
important to recognize that sufficient infrastructure should be
built not only to serve load under normal conditions, but also
under adverse conditions. Thus, from a planning perspective,
higher forecast figures are typically used to provide a safety

margin to account for adverse conditions.

Which load forecasts are used for the purpose of RTRP?

For the purpose of determining the need for RTRP, Riverside
considered both 1:2 Peak load forecast to gauge the adequacy of
the existing Vista interconnection with SCE going forward and

1:20 Peak load forecast to gauge the sizing of the RTRP.

Why is 1:20 Peak load forecast used instead of 1:10 Peak load

forecast?
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A. 1:20 Peak load forecast is used to inject some conservatism in
the planning process, recognizing Riverside is located in an area
whereby electric generation and transmission infrastructure
development is severely challenging. Furthermore, Riverside
recently experienced a near 1:20 peak load event when the city
recorded a peak load of 640.3 MW on August 31, 2017.'3 That
said, the difference between 1:20 Peak load forecast and 1:10
Peak load forecast is no greater than 3%. Thus the conclusions
regarding exceedances at Vista Substation reached for 1:20 Peak

load forecast remain the same if 1:10 Peak load forecast is used

instead.
4. Evolution of Riverside’s Load Forecast
(a) Comparison of Current Forecast (Used
for City of Riverside’s 2018 IRP) to
Prior Forecast (Used for City of
Riverside’s Certified Final EIR)
Q. How does Riverside’s current load forecast compare with its

original load forecast used to justify the project need?

A. The current Riverside load forecast is lower than its original
load forecast. Table 1-4 summarizes the load forecast used in the

Final Environmental Impact Report (FEIR) (certified in 2013).

B In its April 2017 Integrated Energy Policy Report Demand form filings with
the California Energy Commission, Riverside submitted 2017 1:10 and 1:20
peak load forecasts of 627 MW and 641 MW on Demand Form 1.5.
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Table 1-5 shows the difference between the original load

forecast and the most recent load forecast.

Table 1-4 — Riverside’s Load Forecast in the FEIR

System Peak System Peak
Year under Normal under
Condition Adverse
Condition'*
2013 614 640
2014 627 670
2015 651 695
2016 672 706
2017 688 720
2018 695 730
2019 705 745
2020 715 757
2021 730 770
2022 750 783
2023 765 796
2024 775 810
2025 785 824
2026 800 836

4 These system peak forecasts (under adverse weather conditions) were
calculated by inputting the monthly cooling degrees from the warmest year in
the previous twenty year time period into the load forecasting equation.
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Table 1-5 — Side-by-Side Load Forecast Comparisons'?

Year | System
Peak System
Forecast | Actual | Deviation | Peak | Deviation
Used in | System | From the | Forecast from
2013 Peak | of Actual | in 2018 | 2018 IRP
EIR Load Load IRP Forecast
2013 614 577.9 (36.1)
2014 627 604.4 (22.6)
2015 651 585.1 (65.9)
2016 672 598.6 (73.4)
2017 688 640.3 (47.7)
2018 695 610.9 (84.1)

2019 705 5934 | (111.6)
2020 715 595.6 | (119.4)
2021 730 597.9 | (132.1)
2022 | 750 6003 | (149.7)
2023 765 602.9 | (162.1)
2024 | 775 605.6 | (169.4)
2025 785 608.5 | (176.5)
2026 800 611.5 | (188.5)

(b) Explanation of Differences

Q. Please explain the difference between the previous and the

current load forecasts.

A. As explained in Section 1 (B) 2 above, Riverside uses
regression-based econometric models calibrated to historical

load data and based on various independent input variables.

The previous load forecast prepared around the 2008

timeframe was calibrated using six years of observed monthly

1> Weather normalized (1:2 forecast) system peak forecast figures from 2013
EIR and 2018 IRP are used.

23

BN 35788718v1



10

11

12

13

14
15

16

17

18

19

20

load data. At the time, Riverside was experiencing very high
yearly load growth for several consecutive years'¢ and was
anticipating a similar load growth trend given the forecast PCPI

data for Riverside’s region at the time.

The financial crisis of 2008-2009 materially reduced the

load growth going forward, contributing to the lower loads.

Also, increasing retail customer EE efforts and retail
customer solar PV penetration further reduced the load growth

in Riverside.

The current load forecast has been calibrated with fifteen
years of the most recent observed monthly load data and
incorporates the current forecasts in economic growth, EE, retail

solar PV and EV penetration in Riverside.

(©) Demonstration of Continued Need for
RTRP With Current, Lower Forecast

Does the lower load forecast eliminate the need for RTRP?

No, it does not. The inadequacy of the existing Vista
interconnection to serve Riverside’s current and future load
growth under normal and contingency conditions has persisted

despite the lower load forecast and will continue to persist and

16 Riverside’s system peak demand increased from 515 MW in 2003 to 604
MW in 2007, or an average annual compound growth rate of over 4% per

year.
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worsen without RTRP. The lower load only affects the degree of

severity but does not eliminate the inadequacy.

C. RTRP is Needed to Provide an Additional Source of
Bulk Power

1. Due to the Inadequacy of the Existing
Interconnection, a Second Interconnection is
Needed to Provide an Additional Source of
Bulk Power

Q. Please explain the inadequacy of Vista interconnection to serve

Riverside’s existing and future load growth.

A. In order to determine the adequacy of Vista transfer capability, it

is necessary to focus on the load serving capability of Vista
interconnection under normal and contingency operating
conditions. Vista’s transfer capability of 560 MW is inadequate
to serve Riverside’s existing and future load growth both under

normal and contingency operating conditions. !’

(a) Demonstration of Past Exceedance of
Vista

Q. Please explain why Vista interconnection is inadequate to serve
Riverside’s existing and future load growth under normal

operating conditions.

A. Whenever Riverside’s system peak demand exceeds 560 MW,

the two transformers at Vista used to serve Riverside will be

17 See Data Request Set A. 15-04-013 RTRP-CPUC Deficiency Report-SCE-
002, dated 12/2/2015, Question 17.
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loaded above their rated capability. It is widely accepted in
electric industry practice'® that such overloads should not be
allowed to happen when all electric equipment are operating

normally without unforeseen equipment outages.

Table 1-1 shows that Riverside’s gross system peak
demand in the past thirteen years exceeded Vista’s transfer
capability of 560 MW as early as in 2006 and has since
routinely exceeded Vista’s transfer capability of 560 MW. Such
exceedance typically occurs during the summer months of June
through September when Riverside’s system load peaks, and
instances of such exceedance have grown both in frequency and
magnitude over the past thirteen years. Therefore, the transfer
capability of the two transformers at Vista serving Riverside’s
gross load has been inadequate to serve Riverside’s load under

normal operating condition (N-0) for the past thirteen years.

(b) Forecast of Future Exceedance of Vista

Q. Is there a likelihood of future exceedance of Vista?

A. Yes. As Riverside forecasts continued load growth going
forward, such inadequacy is expected to continue and worsen

under normal operating conditions.

18 Please refer to NERC Reliability Standards for the Bulk Electric System of
North America, specifically TPL-001-4, table 1. In Appendix G.

19 The condition under which all electric equipments are operating normally is
termed N-0 condition in the electric industry.
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Table 1-6 tabulates the magnitude of the expected

2 exceedance of Vista transfer capability based on the most recent
3 Riverside 2018 IRP load forecasts described in Section II (B)
4 (3).
5 Table 1-6 — Exceedance of Riverside’s Forecast Peak Demand
Greatest Greatest
Year Greatest | Exceedance Greatest | Exceedance
Exceedance as % of | Riverside's | Exceedance as % of
Riverside's | in MW - Vista System in MW - Vista
System 1:2 Peak Transfer Peak - 1:20 Peak Transfer
Peak - 1:2 Load Capability | 1:20 Peak Load Capability
Peak Load of 560 MW Load of 560 MW
2019 593 4 334 6.0% 658.8 98.8 17.6%
2020 595.6 35.6 6.4% 661.1 101.1 18.1%
2021 597.9 37.9 6.8% 663.6 103.6 18.5%
2022 600.3 40.3 7.2% 666.2 106.2 19.0%
2023 602.9 42.9 7.7% 668.9 108.9 19.5%
2024 605.6 45.6 8.1% 671.9 111.9 20.0%
2025 608.5 48.5 8.7% 675.0 115.0 20.5%
2026 611.5 51.5 9.2% 678.2 118.2 21.1%
2027 614.6 54.6 9.7% 681.7 121.7 21.7%
2028 617.9 57.9 10.3% 685.3 125.3 22.4%
2029 621.4 61.4 11.0% 689.1 129.1 23.1%
2030 625.0 65.0 11.6% 693.1 133.1 23.8%
2031 628.8 68.8 12.3% 697.4 137.4 24.5%
2032 632.8 72.8 13.0% 701.8 141.8 25.3%
2033 637.0 77.0 13.7% 706.5 146.5 26.2%
2034 641.4 81.4 14.5% 711.4 151.4 27.0%
2035 645.9 85.9 15.3% 716.6 156.6 28.0%
2036 650.7 90.7 16.2% 722.0 162.0 28.9%
2037 655.7 95.7 17.1% 727.7 167.7 29.9%,
2038 660.9 100.9 18.0% 733.6 173.6 31.0%
6
7 (©) Demonstration of Need for RTRP to
8 Reliably Serve Load Without
9 Overloading Vista in N-0 Conditions
10 Q. What does the data show for a normal operating condition?
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The above data shows that without RTRP, it is expected that
Riverside’s system peak load will exceed Vista’s 560 MW
transfer capability in the 2019-2038 timeframe to range between
6.0% and 18.0% under typical load forecast (1:2 Peak Load) and
17.6% to 31.0% under high load forecast (1:20 Peak Load). This

should not be allowed to happen from a reliability standpoint.

Therefore, RTRP is needed to ensure Vista is not

overloaded under normal operating conditions.

Doesn’t Riverside have internal generation that could be used to

address Vista loading problem?

In part, yes. Riverside has relied upon Riverside’s internal
generation since 2006 to address Vista’s loading problems that
were surfacing when RTRP was still in the planning phase and
will need to continue to rely on Riverside’s local generation to
address Vista’s loading problems until RTRP is built to address

Vista’s overloading issues under normal operating conditions.

However, this reliance on Riverside’s internal generation
has been and will continue to be insufficient to address the
inadequacy of Vista’s transfer capability under contingency

conditions.

Section II (C) 2 provides a detailed discussion of the
uncertainties associated with the use of Riverside’s internal

generation in the future.
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(d) Demonstration of Need for RTRP to
Avoid Load Shedding in N-1
Conditions

Q. Please explain why relying on Riverside’s local generation is not
sufficient to address the inadequacy of Vista’s transfer

capability under contingency conditions.

A. It is widely accepted electric industry practice?’ that the electric
system should be planned to withstand a single failure of system
components — e.g. transformers, electric circuits, electric power
generating units, etc.?! — without resorting to interrupting firm
electric services to retail customers, i.e. load shedding. In
Riverside’s case, the failure of a single transformer at Vista
Substation poses significant risks of load shedding in Riverside

if the failure were to occur during summer load conditions.

When one of the transformers at Vista fails??, the transfer
capability into the Riverside system from Vista is reduced by
approximately half, from 560 MW to 280 MW through the
remaining Vista transformer. When combined with Riverside’s

then available RERC generation of 96 MW, such a failure

20 Please refer to Appendix G, table 1.

2! The condition under which a single failure in system component is termed
N-1 condition in the electric industry.

22 The failure of a single Vista transformer has happened previously in late
2007 due to a failure of load tap changer.

2 Riverside’s RERC generation capability was 96 MW from 2006 through
2010 with RERC units 1 & 2 and 192 MW from 2011 to present with the
addition of RERC units 3 & 4 in 2011. For this analysis, it is assumed that all
available Riverside’s RERC generating units were already online generating
power.
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would result in a total load serving capability of 376 (280+96)
MW from 2006 through 2010 and 472 MW (280+192) MW
from 2011 through present for Riverside’s system under this N-1

condition.

The total load serving capability of the remaining Vista
transformer plus the available RERC generation is woefully
inadequate to serve Riverside’s system load in the summer. As
shown in Tables 1-1 and 1-3 above, Riverside’s actual gross
annual system peak demand has routinely exceeded this load
serving capability by a wide margin every year over the past
thirteen years and is forecasted to exceed the current N-1 load
serving capability of 472 MW by wide margins in the future as
well. Tables 1-7 and 1-8 tabulate the historical and forecasted

exceedances under this N-1 condition, respectively.
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1 Table 1-7 — Historical Exceedance of Riverside’s Load Serving
2 Capability
3 under Vista N-1 Condition
4
N# of
hours
Riverside's
load
Vista exceeded
Capacity Greatest | the total
Nameplate of | Riverside's Total Riverside's Exceedance load
One Generation | Capacity |Gross System| Greatest as % of serving
Transformer | (RERC only) | (Vista plus | Peak Load | Exceedance Total capability
Year MW MW Generation) MW vs MW Capacity )
2006 280 96 376 586.3 210.3 75.11% 819
2007 280 96 376 604.4 228.4 81.57% 718
2008 280 96 376 544.8 168.8 60.29% 898
2009 280 96 376 560.3 184.3 65.82% 653
2010 280 96 376 579.7 203.7 72.75% 359
2011 280 192 472 581.2 109.2 39.00% 101
2012 280 192 472 591.7 119.7 42.75% 214
2013 280 192 472 577.9 105.9 37.82% 148
2014 280 192 472 604.4 132.4 47.29% 150
2015 280 192 472 585.1 113.1 40.39% 172
2016 280 192 472 598.6 126.6 45.21% 221
2017 280 192 472 640.3 168.3 60.11% 318
2018 280 192 472 610.9 138.9 49.61% 280
5
6 (*) The number of hours that Riverside’s load was above the
7 SCE provided capacity plus the generating capacity of its RERC
8 facilities. This is a comparison of the Riverside hourly load
9 values versus the total load serving capability, which is the sum
10 of one Vista transformer nameplate rating of 280 MW and then
11 available RERC generation capability. The total Load serving
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capability was 376 MW (280+96) from 2006 through 2010 with
RERC units 1 and 2, and 472 MW (280+192) from 2011 to

present with the addition of RERC units 3 and 4 in 2011.
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Table 1-8 — Forecast Exceedance of Riverside’s Load Serving Capability

under Vista N-1 Condition
Greatest Greatest
Vista Exceedance Greatest Exceedance Greatest
Capacity Total Riverside's | Riverside's | (1:2 Peak | Exceedance | (1:20 Peak | Exceedance
Nameplate of | Riverside's Capacity Gross Gross Load) vs (1:2 Peak Load) vs (1:20 Peak
One Generation | (Vista plus System System Total Load) as % Total Load) as %
Transformer (RERC Generation) | Peak Load | Peak Load Capacity of Total Capacity of Total
Year MW only) MW MW 1:2 MW 1:20 MW MW Capacity MW Capacity
2019 280 192 472 593.4 658.8 121.4 43.4% 186.8 39.6%
2020 280 192 472 595.6 661.1 123.6 44.1% 189.1 40.1%
2021 280 192 472 597.9 663.6 125.9 45.0% 191.6 40.6%
2022 280 192 472 600.3 666.2 128.3 45.8% 194.2 41.1%
2023 280 192 472 602.9 668.9 130.9 46.8% 196.9 41.7%
2024 280 192 472 605.6 671.9 133.6 47.7% 199.9 42.4%
2025 280 192 472 608.5 675.0 136.5 48.8% 203.0 43.0%
2026 280 192 472 611.5 678.2 139.5 49.8% 206.2 43.7%
2027 280 192 472 614.6 681.7 142.6 50.9% 209.7 44.4%
2028 280 192 472 617.9 685.3 145.9 52.1% 213.3 45.2%
2029 280 192 472 621.4 689.1 149.4 53.4% 217.1 46.0%
2030 280 192 472 625.0 693.1 153.0 54.6% 221.1 46.8%
2031 280 192 472 628.8 697.4 156.8 56.0% 225.4 47.8%
2032 280 192 472 632.8 701.8 160.8 57.4% 229.8 48.7%
2033 280 192 472 637.0 706.5 165.0 58.9% 234.5 49.7%
2034 280 192 472 641.4 711.4 169.4 60.5% 239.4 50.7%
2035 280 192 472 645.9 716.6 173.9 62.1% 244.6 51.8%
2036 280 192 472 650.7 722.0 178.7 63.8% 250.0 53.0%
2037 280 192 472 655.7 727.7 183.7 65.6% 255.7 54.2%
2038 280 192 472 660.9 733.6 188.9 67.5% 261.6 55.4%
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When one transformer at Vista fails, the remaining Vista
transformer will momentarily pick up Riverside’s load at that time.
Table 1-7 shows that if this N-1 condition had occurred in the past
thirteen years, the remaining Vista transformer would have been
overloaded potentially for hundreds of hours even with Riverside’s
internal generation online. The maximum overloads would have
ranged from a low of 37.8% in 2013 to a high of 81.60% in 2007. It
should be noted that it is because of the great concern Riverside had
with the increasing overload condition and the long lead time to get
transmission built, Riverside took the proactive step of adding
RERC units 3 and 4 in 2011 which ameliorated the potential
overload under N-1 condition. However, the potential overload was

not eliminated and has continued to trend up since 2011.

Further, Table 1-8 shows that overloads of the remaining
Vista transformer in service will continue to grow in magnitude
whether under a typical load forecast or a high load forecast even

assuming all available RERC generation are online.

Although transformers are typically designed to withstand

some overloads of short duration,?* the size and the frequency of the

241t is generally accepted industry practice for the electric system operators, in this
instance SCE, to operate their substation power transformers over the nameplate
values of those power transformers under contingency conditions. Operation above
the nameplate values come at the expense of shortened life expectancy of the
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expected overloads if this N-1 condition had occurred in the past
thirteen years or were to occur in the future would subject Riverside
to significant exposures to load shedding if it were to occur during

summer load conditions.?

In conclusion, Riverside’s retail customers will be subjected
to significant load shedding exposures if an N-1 transformer outage
condition were to happen at Vista during summer even if Riverside

operates all of its internal generating units.

Therefore, RTRP is needed to eliminate the exposures of
load shedding of Riverside’s retail customers under N-1 conditions
in Riverside in accordance with prudent utility planning and

practices.

Q. Are there any other issues that RTRP is intended to address?

A. Yes. RTRP will also significantly improve Riverside’s load serving
capability under multiple contingency conditions by building a
second interconnection point between Riverside and SCE and
providing the necessary redundancy to deal with more severe

contingencies.

transformer and are only considered acceptable for infrequent contingency
conditions.

25 The load shedding events cannot be predicted with precision and are a function
of tools available to the grid operators, usually in the form of emergency operating
procedures to transfer portions of load in the part of system with stress to other
parts of the system that are less stressed. Such operational procedures tend to be of
limited duration and may not be available under all system conditions.
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(e) Demonstration of Need for RTRP to Avoid
Blackouts in N-2 Conditions

Q. Please explain why it is important to have a second interconnection

point between Riverside and SCE.

A. It is widely accepted electric industry practice that electric
systems2° should be prudently designed to withstand multiple
failures in system components — e.g. transformers, electric circuits,
electric power generating units, etc.?” — with sufficient operational
flexibility and redundancy. In situations where multiple failures
occur, load shedding is allowed to take place as part of the process
to restore system to normality. However, the system should be
prudently designed with sufficient flexibility/redundancy to

reasonably limit such load shedding in magnitude and duration.

In Riverside’s case, multiple component failures at Vista can
cause Vista to become completely out-of-service for Riverside,
resulting in very severe service interruptions to Riverside’s

customers.

If Vista were rendered completely unavailable to transfer
power into Riverside, then Riverside’s only load serving capability

would have to come from Riverside’s internal generating units with

26 Please refer to Appendix G: NERC Reliability Standards for the Bulk Electric
System of North America, specifically TPL-001-4, table 1.

" The condition under which multiple failures in system component is generally
termed N-2 condition in the electric industry.
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a combined generating capability of 132 MW from 2006 through
2010 with Springs units and RERC units 1 and 2 and 228 MW from
2011 to present with the addition of RERC units 3 and 4 in 2011.
Tables 1-9 and 1-10 tabulate the actual and forecasted exceedances
of Riverside’s load serving capability if Vista were completely

unavailable.
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Table 1-9 — Historical Exceedance of Riverside’s Load Serving Capability
if Vista is completely out of service

N# of hours Greatest
Riverside's Exceedance

load as % of

exceeded Riverside
Riverside's the total Greatest System
System load serving | Exceedance Peak

Year Peak capability(*) | in MW** Demand
2006 586.3 8,760 454.3 77.5%
2007 604.4 8,760 472.4 78.2%
2008 544.8 8,784 412.8 75.8%
2009 560.3 8,760 428.3 76.4%
2010 579.7 8,760 447.7 77.2%
2011 581.2 4,953 353.2 60.8%
2012 591.7 5,530 363.7 61.5%
2013 577.9 5,477 349.9 60.5%
2014 604.4 5,637 376.4 62.3%
2015 585.1 5,642 357.1 61.0%
2016 598.6 5,506 370.6 61.9%
2017 640.3 5,656 412.3 64.4%
2018 610.9 5,480 382.9 62.7%

(*) The number of hours that Riverside’s load was above the

generating capacity of its facilities. This is a comparison of the

Riverside hourly load values versus the total load serving capability

which is the sum of only the then available RERC generation

capability and Springs generation capability. ** The total load

serving capability was 132 MW (36+96) from 2006 through 2011

with RERC units 1 and 2, and 228 MW (36+192) from 2011 to

present with the addition of RERC units 3 and 4 in 2011. The net

difference of Riverside’s peak demand less the generating capacity.
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Table 1-10 — Forecast Exceedance of Riverside’s Load Serving Capability
if Vista is completely out of service

Greatest Greatest Greatest Greatest
Exceedance | Exceedance Exceedance | Exceedance

of as % of Riverside's of as % of

Riverside's | Riverside's | Riverside System Riverside's | Riverside
System 1:2 Peak System Peak - 1:20 Peak System
Peak - 1:2 | Load>228 Peak 1:20 Peak | Load>228 Peak

Year | Peak Load MW Demand Load MW Demand
2019 593.4 365.4 61.6% 658.8 430.8 65.4%
2020 595.6 367.6 61.7% 661.1 433.1 65.5%
2021 597.9 369.9 61.9% 663.6 435.6 65.6%
2022 600.3 372.3 62.0% 666.2 438.2 65.8%
2023 602.9 374.9 62.2% 668.9 440.9 65.9%
2024 605.6 377.6 62.4% 671.9 443.9 66.1%
2025 608.5 380.5 62.5% 675.0 447.0 66.2%
2026 611.5 383.5 62.7% 678.2 450.2 66.4%
2027 614.6 386.6 62.9% 681.7 453.7 66.6%
2028 617.9 389.9 63.1% 685.3 457.3 66.7%
2029 621.4 3934 63.3% 689.1 461.1 66.9%
2030 625.0 397.0 63.5% 693.1 465.1 67.1%
2031 628.8 400.8 63.7% 697.4 469 .4 67.3%
2032 632.8 404.8 64.0% 701.8 473.8 67.5%
2033 637.0 409.0 64.2% 706.5 478.5 67.7%
2034 641.4 4134 64.5% 711.4 483.4 68.0%
2035 645.9 417.9 64.7% 716.6 488.6 68.2%
2036 650.7 422.7 65.0% 722.0 494.0 68.4%
2037 655.7 427.7 65.2% 727.7 499.7 68.7%
2038 660.9 432.9 65.5% 733.6 505.6 68.9%

Table 1-9 shows that if Vista was completely unavailable,

Riverside would have experienced severe service interruptions in

the past thirteen years. The magnitude of such service interruptions
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would have been at least 60% of Riverside’s load?® if Vista
unavailability had occurred at Riverside’s system peak time. The
duration of such interruption could easily have been many hours and
potentially days as Riverside’s summer load routinely exceeds 228

MW even during summer nighttime hours.

Table 1-10 shows the magnitude of the potential service
interruption will continue to grow in the future both under typical

load forecast or high load forecast.

It should also be noted that this is not only a summer
problem as indicated by the extensive number of hours that
Riverside’s system load exceeded Riverside’s internal generating

capability in each of the past thirteen years in Table 1-9.

63} Discussion of 2007 Blackout

Q. Has Riverside ever experienced a complete service unavailability

from Vista?

A. Riverside did indeed experience a complete service outage episode

on October 26, 2007.%°

Q. How did Riverside’s Office of Emergency Management and Fire

Department assess the impacts of the blackout?

2 An earlier incident on July 3, 2005 at Vista Substation caused partial service
disruptions to Riverside. The 2005 incident was described in SCE’s data response
to Cal. Public Advocates-SCE-003 Question 6(d) (attached as Appendix F).
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A. Riverside’s Office of Emergency Management (“OEM”) assessed
the impacts of the 2007 city-wide blackout, and noted the following

further impacts:

- Traffic signals lost power or went to four-way flash,
creating unsafe conditions for the public and first
responders.

- Cell towers lost power due to only having four to eight
hours’ worth of battery backup, creating both internal
and external communication challenges for both
coordinating the incident response and receiving calls
from the public. \

- Riverside’s community centers, which also serve as
reception and shelter locations, lost power and had only
limited capabilities.

Riverside’s Fire Department (“RFD”) also assessed the impacts of

the 2007 outage and noted the following impacts:

- A significant increase in calls for service and, as a result,
a dramatic increase in response times as well.

- During the blackout, streetlights were not functioning
correctly and it was raining which caused a significant
delay for RFD.

- The dispatch center, under the direction of the Operations
Chief had to “Prioritize” calls, which is also not typical for
RFD responses. Additional personnel were also called in
to work to respond to calls for service due to the fact that
RFD’s call volume exceeded its normal capability.

Q. What impact would a similar blackout today have on Riverside

customers?

A. Riverside’s OEM is charged with coordinating all city departments
to prepare for, respond to, and recover from man-made or
technological emergencies and natural hazards. OEM is also
responsible for assisting with hazard mitigation prior to a disaster.
As such, the RTRP was identified as a high priority mitigation

project in Riverside’s Local Hazard Mitigation Plan for 2012 and
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2018. It is Riverside’s duty to ensure that first responders always,
and under all circumstances, have access to equipment and basic

infrastructure such as reliable electricity.

If a city-wide blackout occurred today, these issues would be
exacerbated by increased cell phone use and a reduction in landline
use since 2007. More people could be put at risk by not being able

to communicate with 911 dispatch centers.

Riverside is home to the county, state and federal
governments, is home to more colleges and universities than any
other neighboring city, and has two regional medical centers and a
number of hospitals and clinics. In addition, Riverside is home not
only to Riverside’s Emergency Operations Center but also the
County Operational Area Emergency Operations Center and
numerous County Department Operations Centers, including Public
Health and two Public Safety Answering Points (911 dispatch
centers). Some of these facilities may have generator backup
power, but that is not as reliable as being on the power grid. A
generator failure would likely cause disruptions to Riverside’s
and/or the County’s 911 network. Riverside’s Emergency
Operations Center capabilities would be degraded if power went out
and the generator failed. As the Inland Empire’s hub, losing
Riverside’s only connection to the grid would adversely impact not

only Riverside but the region.
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RFD also assessed the impacts if a city-wide blackout were
to occur today. RFD views “Critical Infrastructure” as anything that
delays the department’s ability to respond to a given incident. RFD
relies on electricity to respond to emergencies in an expedient

manner.

Each of Riverside’s fire stations house an emergency
generator to temporarily keep electricity going during power
outages. If power was lost for extended periods of time, RFD could
potentially lose the ability to receive calls within the fire station
from dispatch (Alerting system failure), open the apparatus bay
doors, input calls into RFD’s record management system or even

pump fuel into the fire apparatus.

In 2018, RFD responded to over 38,000 calls for service,
which equates to just over 100 calls per day during “normal”
operations. In the event of a power outage, Riverside will
experience a dramatic increase in call volume from the members of
the public who rely on electricity. It is important to note that some
members of the public utilize electric powered medical equipment to
function. In less extreme cases, RFD may respond to assist a

member of the public who is anxious.

Had the 2007 blackout occurred during summer load
conditions, the restoration of service would have been much more

challenging. The magnitude and the duration of the blackout to
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Q.

Riverside would have been much more extensive and the impacts to

Riverside’s customers would have been much more severe.

(2) Impacts of a Vista Substation Outage

Do you know what caused the October 26, 2007 blackout?

In the early morning hours on that day, one of SCE’s 115 kV lines
in the vicinity of Vista Substation experienced a fault of unknown
cause which was not properly cleared by the line protection
equipment. The fault resulted in this 115-kV line to sag into several
69 kV lines, including several 69 kV lines serving Riverside. The
outcome of these cascading events was the complete outage of Vista
Substation for several hours, affecting all of Riverside’s customers

and some of SCE’s customers.

What impact did this blackout in 2007 have on Riverside

customers?

A.

At the time of this outage, Riverside’s load was approximately 240
MW, less than half of Riverside’s typical summer load. The two
RERC generating units existing at the time were out of service on a
scheduled maintenance outage and the Springs generating units
failed to start due to a communication failure. This left Riverside
with no internal generation to serve its load at the time the Vista
outage occurred. The entire city of Riverside suffered a complete

blackout in the first two hours immediately following the outage,
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including traffic signals. Service was slowly restored to Riverside’s
customers after SCE cleared the faults and rerouted the power. It
took four hours from the start of the outage to completely restore

service to Riverside’s customers.

What would happen if the entire Vista 220kV bus went out?

In the event of the loss of the Vista 220kV bus, extensive load
shedding is expected to be required as Riverside does not have
sufficient internal generation to serve its entire load for most of the
time during the year; moreover, Riverside does not know how long

it could take for SCE to repair the entire Vista 220 kV bus.

What would happen if the 66kV C bus section went out?

In the event of the loss of the 66kV C bus section, Riverside’s
electric system would be isolated from the California Independent
System Operator (CAISO) Grid until repairs are completed.
Riverside’s generators would be started, if available, using black
start procedures to allow shed load to be restored. Loads in excess of
available capacity would need to be shed or provided power on a

limited basis by rotation.

Rotating power outages affecting Riverside customers would

likely be required until repairs are completed.

1. Services and Populations Impacted
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How does Riverside prioritize its customers to decide the order in

which their power service will be restored?

Riverside groups our customers into the following classifications to

determine priority for restoration:

1. Government and other agencies providing essential fire,
police, and prison services

County of Riverside Emergency Operations Center
City of Riverside Emergency Operations Center
Robert Presley Detention Center

City Hall

Magnolia Police Station

Orange Police Station

311 Call Center at Orange Square

2. Government agencies essential to the national defense

3. Hospitals and Licensed Urgent Care Medical Facilities
where surgery is performed

e Riverside Community Hospital
e Kaiser Hospital

e Parkview Hospital

4. Communication utilities related to public health safety and
welfare including telephones

o AT&T switching centers

5. Navigation communication traffic control and landing and
departure facilities for air and sea operations

e FAA aviation control tower at Riverside Municipal
Airport

6. Electric utility facilities and supporting fuel and fuel
transportation services critical to continuity of electric power system

operation

e Utilities Operations Center
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e RERC Generating Station
e Springs Generating Station

7. Radio and television broadcasting stations used for
broadcasting emergency messages instructions and other public
information related to the electric curtailment program

8. Water and sewage treatment utilities may request partial or
complete exemption in times of emergency identified as requiring
their service such as fire fighting

e Riverside Public Utilities Water Pumping Stations
e Western Municipal Mills Filtration Plant
e Riverside Regional Water Quality Control Plant

0. Rail rapid transit systems as necessary to protect public
safety

e Metrolink Stations Hunter Park, Downtown and La

Sierra
e Amtrak
10.  Customers with specific curtailment agreements providing

Rotating Outage or participating in Riverside’s Power Partners
Program with a minimum of 200 kW

11. Critical life support Utilicare customers
Please characterize the impact of the loss of reliable electric service

on the City of Riverside.

Riverside is home to critical county facilities, including the county
emergency communication center, and a regional water filtration
plant, and is the seat of county government. Riverside provides
essential electric service to the seat of county government, which
includes important emergency, public health and safety services. A
disruption in support for these critical services due to loss of reliable

electric service would be traumatic; it would also affect all branches
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of county government. Critical support for hospital services,
outpatient and nursing care facilities could be impacted, placing
vulnerable populations (the sick, elderly and infirm) at risk.
Riverside’s universities, schools and other educational facilities also
all depend on reliable electric service to provide their necessary
services to the community. A prolonged loss of reliable electric
service would be devastating, particularly during a prolonged heat

storm.

Have any of Riverside’s essential emergency service customers and
facilities expressed concern over the potential risk of rotating

outages or blackouts?

Yes, they have. Included in Appendix H are letters from several of

them.

11. Outage Management and Restoration

Please describe Riverside’s process for managing an outage and

power restoration.

Riverside would undertake the following sequential steps to restore

its system:

1) Restoration Efforts

a) Black start program for internal generation (Springs and

RERC)
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b) Step by step switching program for system sectionalizing

and restoration

c) Prioritized list of circuits based on priority for restoration

d) Step by step switching programs to isolate non-essential
loads from circuits serving essential emergency service

loads.

e) Rotating outage plan for rationing power service to unserved

loads.

2) Duration

a) Depending on the time of day, day of the week and
availability of staffing to perform switching, the plan would
take hours to complete initial service restoration to essential

emergency service loads.

b) Providing rotating service to unserved loads would
commence after essential emergency service loads are
restored, subject to available capacity and available crews
for switching operations. Rotating service would require

switching on a regular basis based on the rotation cycle time.

Q. Can you describe the work effort this outage management and

restoration would require of the City of Riverside?

A. Yes; the work effort required would entail the following:
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a) Full staffing of the grid control center: supervisor plus three

dispatchers, minimum, per shift.

b) Full staffing of the Water SCADA system: water system

operators to manage power losses at water facilities.

c) Multiple electric field and substation crews each shift to

perform field switching.

d) Partial Department Operations Center activation to provide

1. Operation section for control of water and electric

field crews

ii. Planning/Intelligence section to develop operational

plans and switching programs.

iii. Public Information Officer to assist Riverside in
providing utility specific information for the duration

of the event.

e) Full staffing at RERC and Springs Generation stations to

support generation operations.

f) Full staffing of the 311 Call Center to identify and classify

calls for service.

g) Activation of the Customer Engagement emergency program
to keep major accounts informed and to press for energy

conservation.
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h) The City Emergency Operations Center may need to be
activated to coordinate response for all Riverside

Departments and coordinating agencies.

The 2007 outage incident showed that a complete outage of
Vista can credibly happen and, when it happens, could result in
severe service interruptions to Riverside’s customers. If Riverside
had a second interconnection point with SCE, the service
interruption to Riverside’s customers could have been avoided in
this particular instance, as power could have been rerouted to the
second interconnection point to serve Riverside’s customers when

Vista became unavailable.

In conclusion, the sole dependence on Vista interconnection
poses significant risks to Riverside in terms of potentially severe

and prolonged service interruptions to Riverside customers.

Therefore, RTRP is needed to provide the redundancy to
avoid severe service interruptions to Riverside customers in the

event of a Vista outage.

Q: Will RTRP provide a second point of interconnection between
Riverside and SCE?
A: Yes, RTRP will provide a new second point of interconnection

between Riverside and SCE and will significantly ameliorate the

service reliability to Riverside under contingency conditions.
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2. Use of Existing Internal Generation Cannot
Alleviate Overload Conditions

Q. Why did Riverside install Springs and RERC?

A. Both Springs and RERC were installed to mitigate the risk of a load
exceedance or a loss of power to Riverside from Vista. Springs was
installed to address the expected exceedance of Vista and supply
critical loads in the event of a blackout, as well as help to meet
Riverside’s capacity need. RERC was commissioned to further
Riverside’s goal of building and maintaining reliable infrastructure
and reduce dependence on a single point of infrastructure; Riverside
recognized that internal generation would improve system reliability
in the event of transmission grid disruption and installed the internal

generation. >

Q. It was mentioned that continued reliance on Riverside’s internal

generation in the future is uncertain. Please explain.

A. There are multiple challenges facing Riverside’s internal generation to
deliver the relief to the Vista loading problem in the future. These

challenges include:

e Age of Riverside’s internal generating units

e Operational design of RERC and Springs (peaking plants)

39 City Council Memorandum, dated Dec. 7, 2004, attached as Appendix I
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Gas availability in the context of constrained Southern California
Gas Company (SoCal Gas) system

Competing operational needs for RERC units

Long-term viability of RERC and Springs in light of the state’s

greenhouse gas (GHG) reduction goals

3. Age of Existing Local Generating Units

Please explain how the age of existing internal generation can

impact service reliability.

A.

As Riverside’s internal generating units age, there is an expectation
that the operational performance will degrade over time. In
particular, the older of Riverside’s internal generating units — the
four Springs units commissioned in July of 2003 — are facing the

most challenge.

The Springs units are the first generation small peakers to
which manufacturing and servicing have been discontinued by the
manufacturer in the US. At present, there are no known available

spare parts in the United States for the Springs generating units.

Because of this, Riverside has limited the operation of
Springs in recent years only to dispatches required by the CAISO or

in situations where Springs operation is necessary for reliability>!.

3! The Springs units annual operating hours were 58 hours, 77 hours, and 83 hours
for 2015, 2016 and 2017 respectively, which equate to less than 0.5% annual
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It is not realistic to assume that Riverside’s internal generating
units, and in particular the Springs units, can perform an
increasingly larger role in relieving Vista overloading in the future

as they age.

(a) Operational Design of RERC and Springs

Q. Please explain how the operational designs of RERC and Springs

may limit their effectiveness to ensure service reliability.

A. Both RERC and Springs are designed to operate as peakers, i.e. for
limited number of hours and starts each day to meet system peak
load requirements>2. They are not designed to operate potentially for
an extended number of hours, which is expected to be required to
address Vista overloading issues in the future as Riverside’s load

continues to grow, as well as under contingency conditions.

It is not realistic to expect that RERC and Springs can
dependably operate beyond their operating design without any
issues and perform an increasingly larger role in relieving Vista

overloading in the future.

capacity factor for each year. A significant portion of the annual operating hours
for Springs in the last three years were due to mandated SCAQMD emissions
testing.

32 RERC operating permit limits operation of RERC 1 and 2 to approximately
1,200 hours per year or so on average, less than 4 hours per day. RERC 3 and 4
have slightly higher operating hours (approximately 1,800 per year) but are further
limited in the number of starts each month to 40 starts. Both RERC 3 and 4 capped
out of their monthly starts before month-end in October 2018, rendering them
unavailable for the remainder of October 2018.
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(b) Impact of Gas Availability Concerns on
Existing Local Generation

Q. Please explain how gas availability may impact the ability of

existing local generation to ensure service reliability.

A. Both RERC and Springs require natural gas to operate. Recently, the
gas system in southern California operated by SoCal Gas has
experienced constraints caused by Aliso Canyon™ gas storage
issues. Currently, a CPUC proceeding to determine the feasibility of
minimizing or eliminating the use of Aliso Canyon is pending>*.
While Aliso Canyon has an operating capacity of 86 Bcf, it is
currently only permitted to operate at a maximum of 34 Bcef,* or
28% of its capacity. It is not yet clear how the storage and gas
supply capacity in southern California will be impacted moving

forward.

As issues with Aliso Canyon linger on, there is a heightened
probability of gas curtailments to electric generation within the

SoCal Gas system, in particular electric generation located in the

33 In the aftermath of the October 23, 2015 leak, a moratorium on the Aliso
Canyon Natural Gas Storage Facility was ordered. The facility has a capacity of 86
Befand 114 storage wells, but currently operates at a capacity of 34 Bef.

3% See Order Instituting Investigation 17-02-002.

35 Summary on the Operational Constraints at the Aliso Canyon Natural Gas
Storage Facility, California Public Utilities Commission, available at:
http://www.cpuc.ca.gov/uploadedFiles/CPUC_Public Website/Content/News_Ro
om/News_and Updates/AC.pdf.
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southern California region®. If gas curtailments were to occur in the
summer when the Riverside system peaks®’, it would severely limit
Riverside’s ability to use RERC and Spring in relieving the Vista

overloading problem.

It is not realistic to expect that RERC and Springs can
operate dependably in the same way as they have performed
historically and assume an increasingly larger role in relieving the
Vista overloading given the unsettled nature of the gas supply

system due to continued restrictions on use of Aliso Canyon gas

storage.
(©) Competing Operational Needs for Existing
Internal Generation
Q. Are there other operational considerations that may limit the

effectiveness of internal generation in ensuring service reliability?

A. Yes there are. There are competing operational needs for existing
internal generation, in particular for the RERC units, that are worth

mentioning.

3¢ Per SoCal Gas curtailment rules, gas consumption by the electric generation is
the first to be curtailed during a system-wide gas emergency episode.

37 Gas curtailment to Riverside’s RERC units indeed has happened before. On
February 20, 2018, SoCal Gas called a gas curtailment on its system due to system
wide imbalance between supply and demand. At the time of gas curtailment, all
four RERC units were supposed to be online to assist the CAISO to manage load
ramping requirements but were unable to perform due to the gas curtailment. Had
this incident occurred during the summer when Riverside system peaks, it would
have caused significant overloading issues at Vista.
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First, pursuant to the CAISO tariff provisions, Riverside as a
load serving entity located in the CAISO balancing authority area is
required to adhere to CAISO resource adequacy (RA) requirements
in providing sufficient flexible generating capacity to the CAISO to
enable the CAISO to operate the power grid reliably. Currently,
Riverside designates RERC units as Riverside’s flexible RA
capacity to the CAISO in fulfillment of Riverside’s RA obligations
under the CAISO tariff*8. Once designated as flexible RA capacity,
each RERC unit must follow CAISO’s dispatch instructions to
generate power for the benefit of the entire CAISO grid, not just

satisfy Riverside’s power needs.

The fact that RERC units must follow CAISO’s dispatch
instructions creates a potential conflict with Riverside’s need to use

RERC units during high load conditions to relieve Vista loading.*

Recognizing this potential conflict, CAISO has granted a
temporary variance to Riverside to allow Riverside to dispatch

RERC units during Riverside’s high load conditions*’ when

38 RERC units are the generating units in Riverside’s resource portfolio used to
meet the majority of Riverside’s flexible RA capacity obligations.

3% Such conflict is the result of choices that CAISO may have to dispatch other
cheaper generating units in lieu of dispatching RERC units at the time Riverside
must use RERC units to relieve Vista loading.

0 The high load condition is defined as any hour when Riverside’s system load is
expected to exceed 400 MW.

57

BN 35788718v1



10

11

12

13

14

15

16

17

Riverside needs to dispatch RERC to relieve Vista loading without

following CAISO’s dispatch instructions.

This temporary variance was granted with the
acknowledgement that Riverside is actively pursuing RTRP and that
the variance will be rescinded once RTRP is built. In addition,
CAISO has reserved the right to review the variance annually and

modify/rescind the variance if CAISO deems necessary.

Second, during periods of low or moderate load when the
variance does not apply, Riverside must follow CAISO’s dispatch

instructions for RERC.

In the past two years, Riverside has observed an increase in
the dispatch of RERC units by the CAISO during the non-summer
months when Riverside’s load is low or moderate to meet CAISO
grid needs.*! As RERC units are only permitted to operate for a
limited number of hours and starts each year by the South Coast Air
Quality Management District (SCAQMD),** more use by the

CAISO during the non-summer condition necessarily results in less

41 The ramping needs for the CAISO system has increased significantly in recent
years as a result of a significant amount of intermittent renewable resources
coming online in California. Peakers such as RERC units with fast ramping
capability, are particularly suited to meet such ramping needs.

42 Each RERC unit is currently permitted by the SCAQMD and SCAQMD places
the following operating limits on RERC: Units 1&2 are limited to 1200 hours per
rolling 12 month period, and Units 3 & 4 may run up to 1800 hours per rolling 12
month period, but Units 3 & 4 are limited to 40 starts per month and 225
hour/month limits.
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hours for Riverside’s use during the high load hours when Riverside

needs RERC units to relieve Vista loading.

Given these two aspects of RERC operation, it is not realistic
to expect that RERC can dependably operate in the same way it has
performed historically and assume an increasingly larger role in

relieving Vista loading in the future.

(d) Impact of State’s GHG Reduction Goals on
Long-Term Viability of Existing Local
Generation

Are there any restrictions that may impact the operation of the

existing local generation in the future?

There likely will be restrictions related to GHG regulations.
California’s legislature and energy regulators have enacted

increasingly stringent GHG reduction goals in the past ten years.

SB 100, enacted in the legislative year that ended in
September 2018, established the State’s goal to be free of GHG
emitting electric generating sources by 2045. While Riverside
currently meets the State’s policy requirements on GHG reduction
goals, both RERC and Springs generate GHG emissions in the
power production process; in calendar year 2017, the GHG emission
factors of RERC and Springs were 0.6344 metric ton of CO2e/MWh

and 0.7247 metric tons of CO2e/MWh respectively.
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In the long run, it is not realistic to expect that RERC and
Springs can dependably operate in the same way they have
performed historically and assume an increasingly larger role in
relieving Vista loading given the increasingly stringent State GHG
regulatory environment.

What are the implications of the challenges listed above as to the
ability of RERC and Springs to continue to provide relief to Vista
loading when needed?

The implications are: (1) it is expected that RERC and Springs will
be challenged to play an increasingly prominent role in providing
the necessary relief to Vista loading problems in the future, and (2)
this will make the Vista loading problem worse than it already is
and makes the need for RTRP even more pressing and urgent.

Are there any ancillary benefits to Riverside’s internal generation
that could be attributed to RTRP?

Yes, ancillary benefits could be derived if RTRP is built.

First, it is conceivable that the gas consumption of
Riverside’s internal generation would decrease as they would no
longer be needed to address the Vista loading issue during the high
load conditions, thus alleviating Aliso Canyon’s gas constraint and
reducing GHG emissions.

Second, Riverside would have the flexibility and the ability

to comply with the State’s renewable energy and greenhouse gas
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Q.

reduction policy goals under SB 100 by eliminating the need to run
Riverside’s internal generation for local reliability purposes.
Riverside takes pride in its long history of environmental
stewardship and the progress it has made to date in meeting the

State’s climate and energy policy goals.

4. Riverside’s Sustainability Goals

Please explain Riverside’s environmental stewardship and energy

policy goals.

A.

Riverside leans into establishing aspirational sustainability goals —
in fact, in 2012, Riverside adopted a Green Action Plan and
committed to increase the use of non-GHG emitting energy by 2020
to 50%, with at least 33% coming from renewable sources. As
California regulations have extended the Renewable Portfolio
Standard (RPS) requirements and established goals for GHG
reductions to 2030 and beyond, Riverside continuously strives to
achieve, and where possible exceed, State-mandated goals while
ensuring safe, reliable and cost-effective electricity is available to

our customers.

The RTRP is the means of having the flexibility and
resiliency to meet customer needs and achieve long-term State
goals.

Why do you emphasize long-term State goals?
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Because while RTRP is not necessary for Riverside to meet its GHG
or RPS goals for 2030, after 2030, meeting the State’s goals will
become more difficult or impossible. With the passage of The 100
Percent Clean Energy Act of 2018 (Senate Bill 100), Riverside must
also plan to serve its 100% retail sales of electricity with renewable
energy sources and zero-carbon resources by the end of 2045. This
goal will be impossible to meet without the second interconnection
that would be provided by the RTRP.

Why can’t Riverside use local resources to meet the long-term GHG

reduction goals?

A.

While some local resources within Riverside’s service territory may
be an option, they will only be able to support a portion of the
expected electricity needs. Not only would it be cost prohibitive to
rely only on internal generation and local resources to provide
reliable electricity to customers, it may also be impossible with
currently known technologies due to lack of available land for large
scale solar, wind, and energy storage projects. Further, if reliability
became compromised, the lack of the RTRP could require Riverside
to rely on GHG-emitting resources or push customers to install
GHG-emitting resources such as back-up natural gas fuel cells or

diesel generators to ensure access to reliable electricity.
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What does Riverside do now to promote Distributed Energy
Resources, such as rooftop solar, distributed generation, energy

storage, demand response and EE?

To provide local renewable power, Riverside actively promotes
distributed energy resources (DERs) and continues to evaluate and
explore innovative options to integrate these resources onto the
distribution system. There is currently over 28 MW of installed
rooftop solar PV on both commercial and residential buildings.
Additionally, Riverside purchases power from a 7 MW solar facility
on the location of the decommissioned Tequesquite landfill near
downtown. This is an example of Riverside utilizing a city site not
useable for other development to generate power locally. To
manage the power fluctuations associated with these distributed
energy systems, Riverside received a DOE grant and has installed
micro-phaser technology to analyze and address the impacts of
DERs on the distribution system, as well as to explore options for
cost-effective energy storage technology at a local level.
Additionally, in 2012, Riverside introduced a voluntary demand
response program called Power Partners; this program encourages
customers to agree to voluntarily shed or shift a specific amount of
their energy use during peak demand times when requested from
July through September. Finally, Riverside has established and is

maintaining ambitious goals for energy efficiency — maintaining a
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goal of reducing energy consumption by 1% per year through 2030.
This will help to manage the internal load growth by helping

customers and their buildings be more energy efficient.

Will these efforts enable Riverside to meet its and the State’s

climate goals?

A.

Not on their own, no. While ambitious, these efforts are still not
sufficient to provide electricity to the entire city and ensure
electricity for the anticipated load growth as Riverside expands,
becomes denser, and as electrification of both buildings and the
transportation system occurs. To provide electricity in compliance
with the State’s climate goals, including future goal of 100% clean
energy to Riverside reliably, the RTRP is necessary.

Does Riverside plan to meet the State’s climate goals?

Yes. Riverside expects to achieve the GHG reduction targets
established by the State and has developed plans to achieve its share
of the 2030 electric sector targets of both the 53 MMT GHG
emissions target and the more aggressive 42 MMT GHG emissions
target. To do this, Riverside will need to exceed the 2030 RPS goal
and supply about 67% of Riverside’s generation from emissions free
resources. These resources will not be located within the Riverside
service territory. The RTRP will ensure access to these renewable
resources by providing the necessary redundant and expanded

interconnection with the bulk power grid. After 2030, RTRP is
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necessary to achieve the goal of wholly serving customers carbon
free electricity because of the reliance on resources outside of the

service territory.

CONCLUSION

Please summarize your conclusions regarding the need for RTRP.

The following conclusions confirm the need for RTRP:

1) The existing interconnection capability at Vista has been
and will continue to be insufficient and inadequate to serve

Riverside’s load under normal and contingency operating conditions

(N-0 and N-1);

2) The existing interconnection capability at Vista does not
provide redundancy to avoid severe service interruptions to
Riverside’s customers when the Vista interconnection is

unavailable; and

3) The challenges facing Riverside’s local generation to
mitigate Vista overloading will exacerbate the problem and further

accentuate the inadequacy of the current Vista interconnection.

4) Therefore, RTRP is urgently needed to address the
inadequacy of the existing Vista interconnection to ensure reliability

of service to Riverside’s customers.

Are there any other issues related to RTRP that you wish to address?
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RTRP is a complex undertaking that will require a delicate balance
of many competing factors. Given the significant time and effort
already undertaken to date toward RTRP and the demonstrated
urgency for RTRP to ensure service reliability to Riverside,
additional delays to allow consideration of additional project
alternatives will present unacceptable reliability risks to Riverside.
Therefore, the timeliness of implementation should be taken into
consideration as one of the preponderant factors, in addition to cost
and environmental impacts.

Does this conclude Riverside’s direct testimony?

Yes.
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APPENDIX A
SIMPLE ONE-LINE DIAGRAM
RIVERSIDE SUBTRANSMISSION LINES
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Summary of Seven 69 KV subtransmission lines from Vista




APPENDIX B
VISTA SUBTRANSMISSION LINES SERVING RIVERSIDE

Sub-transmission Normal Ampacity Emergency Normal Emergency
Line Ampacity MVA MVA
Vista-Alumax-Hunter 1000 1250 114 143
Vista-Hunter 1000 1250 114 143
Vista-La Colina 850 1060 97 121
Vista-Mt. View 850 1060 97 121
Vista-Riverside #1 1000 1250 114 143
Vista-Riverside #2 850 1060 97 121
Vista-University 850 1060 97 121
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) CITY OF RIVERSIDE TRANSMISSION INTERCONNECT!ON
JURUPA SUBSTATION
FACILITIES STUDY

. Executive Summary

The City of Riverside (City) requested SCE to provide a 220kV Transmission
Interconnection Facility to support the projected load growth to be served from a new
substation to be owned, operated and maintained by the City. The new facilities will be

will be located at the north / east corner of Wilderness Avenue and Ed Perkic Street in
the City of Riverside.

" The swnership of the fadilities required to provide this service will be as follows:

. SCE will own the 220KV Transmission Lines and the Interconnection Facility.
s+ City will own the 220/66kV Transformer Banks and all 66kV facilities.

Currently, the City load is served from the 66kV System out of the SCE Vista 220/66kV
Substation. The request for this study was made after SCE investigated the possibility
of expanding Vista Substation to serve the increased City load and found several
problems to satisfy the City projected load growth.

The new City of Riverside 220/66kV Substation will have a name-plate capacity of

... .__BBOMW. The City has requested a_n"i_r)te'"rcb’nn"é'c:tior’i"da’_ij(@_‘_df";;]éhua‘ry_j,’ 2008to serve ' :

an initial load of 283MW.

 NOTE:
The actual energization date will depend onthe time required to obtainthe

required permits for the 8.5 miles of new transmission line required.
The attached Transmission Line Schedules show three different options with time

frames ranging from two years to five years and three months.

SCE prepared a System Impact Study — Transmission Assessment dated June 7, 2005
to analyze the impact of the new interconnection fo the SCE Transmission System.
The System Impact Study is attached as Appendix A.

II. System Impact Study Results
The Study analyzed the following elements on the SCE System and arrived at the
fofiowing conclusions: :

» Load Flow Study: No loading or veltage drops violations

» Post Transient Voltages Studies:  No post transient voltage violations

» Dynamic Stability Studies: No frequency violations

« Short Circuit Studies: No increases in S.C.D. of 0.1kA or more

The System Impact Study analyzed the following three possible transmission line
arrangements to provide the transmission interconnection:

Option 1:

« Install a new SCE 220kV Interconnection Facility located adiacent to a new City
220/66KkV Substation. The new facility will loop the existing SCE Mira Loma — Vista
No.1 220kV Transmission Line and provide two points of service to the City.

3of6
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CITY OF RIVERSIDE TRANSMISSION INTERCONNEGTION
' JURUPA SUBSTATION
FACILITIES STUDY

Option 2:

. Install 2 new SCE 220kV Interconnection Facility located adjacent to a new City
220/66kV Substation, and two new SCE 220kV Transmission Lines, one from Mira
Loma Sub. and one from Vista Sub. to the new facility. The new facility will
terminate the two new lines and provide two points of sérvice to the City.”

« Install a new SCE 220kV Interconnection Facility located adjacent to the SCE Mira
Loma — Vista No.1 220kV Right-of-Way, and two new 220kV Transmission Lines
connecting the new facility to a new City of Riverside 220/66kV Substation. The
new facility will loop the existing SCE Mira Loma — Vista No.1 220kV Transmission

Line and provide ftwo new 220kV Lines to the City.

The System Impact Study analyzed preliminary costs and selected Option 1 as the
preferred alternative.

For the purpose of this Study, the SCE 220kV Interconnection Facility will be

_ Option 3: e

"I Facilities Study Scope

work associated with the installation of the new SCE Jurupa Substation:

s Jurupa Substation: Install a new 220kV Interconnec':tio'n Facilﬁy to loop the

existing Mira Loma ~ Vista No.1 220kV Transmission Line and provide two points of
service to a hew City of Riverside 220/66kV Substation. _ :

« Mira Loma Substation: Upgrade line protection on the existing Vista No:1:220kV
Line Position. This line will become the Jurupa 220kV T/L. :

s Vista Substation: Upgrade line protection on the existing Mira Loma No.1
290kV Line Position. This line will become the Jurupa 220kV TI/L.
¢ Transmission Lines: Install 8.25 Miles of new Double Circuit 220kV

Transmission Line from the existing Mira Loma — Vista 220kV Transmission Line
Right-of-Way to Jurupa using 2-1033KCMIL ACSR Conductor.

« Telecommunications: Install new telecommunication circuit to Jurupa Substation
to support the new line protection equipment.

« Power System Control:  Install new Remote Terminal Unit (RTU) at Jurupa
Substation

IV. Facility Study Scope —~ Additional Detail

A. Transmission:
Mira Loma — Vista No.1 220kV T/L
Engineer and construct approximately 8.25 Miles of new line
constructed on double circuit tubular steel poles using 2-1033KCMIL
ACSR Conductor and Optical Ground Wire to loop the line into the
new Jurupa Substation.
This work requires the installation of approximately 550,000 Ft. of
1033KCMIL ACSR Conductor and 45,000 Ft. Optical Ground Wire.

40of6
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CITY OF RIVERSIDE TRANSMISSION INTERCONNECTION
JURUPA SUBSTATION
FACILITIES STUDY

This work also requires the installation of two single-circuit dead-end
tubular steel poles to sectionalize the existing 220KV Transmission
Line and a total of thirty-six suspension and twenty dead-end double-
circuit tubular steel poles equipped with 2 total of two hundred and

sixteen suspension and two-hundred and fiftystwo dead -end insulator -

assemblies.

" B. Substation:

1. Jurupa Substation:
Engineer and construct a 220kV Interconnection Facility with three

positions arranged in a Breaker-and-a-Half configuration to tferminate
four lines. This facility will ioop the Mira Loma — Vista No.1 220kV
Transmission Lines and provide two 220kV Points of Service to the
City of Riverside.

The Interconnection Facility will be located adjacent to a new City of
Riverside 220/66kV Substation.

Thisworkfe-qu-iresftheﬂ‘-ﬂs-ta-l-iat-ieri-éf—sé:ve_hmz'z{ikv_;cfri:uiLB;neakejs;in

two double-breaker line positions and one three-breaker position
_ arranged in a “breaker and a half” configuration.

" Metering equipment.

2. Mira Loma Substation _
Upgrade the exiting Line Protection Relays on the Vista 220kV Line
Position 5-N by replacing all existing relays as follows:
Abandon existing relays and install one G.E. 190 and one SEL-311L
Line Differential Relays and two G.E. C60 Breaker Management
Relays. ' '
This Line will become the new Jurupa 220kV Transmission Line.

3. Vista Substation
Upgrade the exiting Line Protection Relays on the Mira Loma 220kV
Line Position 5-E by replacing all existing relays as follows:
Abandon existing relays and install one G.E. 190 and one SEL-311L
Line Differential Relays and two G.E. C60 Breaker Management
Relays.
This Line will become the new Jurupa 220kV Transmission Line.

C. Telecommunications:

Install twe new taps and risers on the existing Mira Loma — Vista No.1

fiber wrap and tap one side fo the new Optical Ground Wire of the new

double circuit line connecting to Jurupa Substation.

Also install 65,000 Ft. of new Overhead Fiber Optic Cable on a separate

route between Mira Loma and Jurupa Substations.
Both installations described above are required to form a new Mira Loma
— Vista — Jurupa — Mira Loma closed fiber optic loop.

The two lines serving the City will be equipped with Revenué S
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D. Metering Services Organization:
Engineer and prepare all required documentation to furnish, install and
test two sets of revenue meters.

E. -Power System-Control: - - S - :
Install a full size real-time RTU to monitor and control as follows:

» MW and MVAR on the outgoing City Lines
s« Bus Voltage

» Circuit Breaker Status

» Circuit Beaker Control

« Protection Relays Status

» Alarms Status

F. Corporate Real Estate
Acquire Right-of-Way as needed for Jurupa Substation and the 8.25

e fmem - iles of Double Cifcuit Transtission Line.

G. Estimated cost: 570,004,000 .

T '""See”App‘endix'F"foT'cost"breadeWn"""'.""' eI s

V. Conclusions
A. The estimated costs for this project are approximately $70,004,000.

B. The time required to complete the proposed project will be between 24 and 63
months aftér receiving project authorization and funding, depending on the
options available to acquire the necessary permits for the 8.5 miles of new
iransmission line. Refer to Appendix E for additional detail.

A detailed Substation Schedule is not shown because the Transmission
Schedule controls the overall length of the Project.

C. The costs indicated in the attached tables are 2008 and are not firm. These
are preliminary estimates only based on conceptual engineering and system
unit costs, and are subject to change based on the final design and actual
material costs. This Facilities Study and cost estimates as presented are valid

for a period of 90 days.

D. The estimated Project Cost will be reconciled to actual costs upon closure of
the subject work orders. The necessary billing adjustments will be made at
that time.

e e .-......-Mw_andfMV.A.R..onﬂthe,incoming$CEvLines......, et e o e e
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CITY OF RIVERSIDE
220 KV TRANSMISSION INTERCONNECTION
TRANSMISSION INTERCONNECTION STUDY

EXECUTIVE SUMMARY
The City of Riverside applied to Southern California Edison (SCE) for a 220 kV
Transmission Interconnection to SCE’s Mira Loma-Vista 220 kV line. The request
includes a new 220 kV substation called Jurupa, planned to be in service by January 1,
2008 to gerve the increasing demand in the City of Riverside. The City of Riverside is
currently being served by SCE’s transmission system via the 220/66-kV Vista Substation.
The City of Riverside also proposes to transfer six existing 66/12 kV substations from the

Vista 66-kV system to the new substation.

The site for the new substation is located in the City of Riverside at the northeast corner

of Wilderness Avemue and Ed Perkic Street. The City of Riverside proposes to
____sectionalizeits retail load- and.serve approximately half of that load through the new....... ..

substation. The remainder of the load will be served under an existing WDAT service
provided by SCE thru Vista Substation. The projected load as per City of Riverside, for
- .the year 2008-is-estimated at-631 MW- The-initial load for the new substationis 283 MW. ... - .. -

in 2008.
Findings and Conclusions

The assessment did not identify any significant problems with the requested transmission
interconnection. Note that other line configurations were previously investigated and
briefly discussed in the report. : e

Following is the scope for the facilities for direct interconnection of the Jurupa
Substation. ‘

Scope of Works for Facilities

e Engineer and construct a new 220 kV Interconnection Facilities called Jurupa
Substation. Jurupa Substation shall have initial configuration of three 220 kV
positions with seven breakers arrangement for two 220 KV lines and termination
points for two 220/66 k'V transformers. Note that the 220 kV bank Circuit Breakers
sha]l be the interconnection point.

e Engineer and construct the looping of the existing Mira Loma-Vista # 1 220 kV line
into Turupa Substation, constructing 8.25 miles double circuit from Mira Loma-Vista
T/L Right-of-Way to the Jurupa Substation

e Modify the existing protection schemes at Vista and Mira Loma Substationto
accommodate the newly formed Mira Loma-Jurupa and Vista-Jurupa 220 kV lines.

e Develop the cost for the interconnection facilities
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THE CITY OF RIVERSIDE
220 KV TRANSMISSION INTERCONNECTION

TRANSMISSION INTERCONNECTION STUDY
INTRODUCTION

The City of Riverside (the City) applied to -Southern California Edison for a Transmission
Tnterconnection. The City proposes to obtain a 220 kV transmission level interconnection
io serve a section of its retail load, by looping Edison’s existing Mira Loma — Vista 220
K€V line No. 1 through a new substation. By sectionalizing its retail load, the City plans to
serve approximately half its retail load from the new substation on a firm basis. The
remainder of the load is to be served under the existing WDAT service provided by
Southern California Edison at Vista Substation.

The new 220/66-kV substation is planned to be in service by 2008, This area is currently
= ‘beiﬂg%iéfve'd:by%g@ﬁ,’sftfansmission;system'_viajhejz0/6'6'—‘]:V'Vtista"Sub station:-The-- -

proposed site for the new substation is located at the northeast corner of Wilderness

Avenue and Ed Perkic Street, in the City of Riverside. This assessment was conducted to -

“identify if t]ié'ré’E'[r'e"anj,f"lifdblem's“ﬁs'sbciated'Wi’t]ﬁ]ié"i‘equéstéd'iﬂt‘erconﬁéction;" S

STUDY METHODOLOGY AND CONDITIONS

Plal_l_ning Criteria

The study was conducted by applying the California Independent System Operator
(CAISO) Reliability Criteria. More specifically, the main criteria applicable to this.
study are as follows: ‘

The following contingencies are considered for transmission and 500/220 KV
transformer banks (“AA-Bank”): -

Assuming the Jargest unit (San Onofre Unit 2 or 3) initially off and then:
e Single Contingencies (loss of one line or one AA-Bank) '

Assuming both San Onofre Units 2 and 3 in service and then:
e Single Contingencies (N-1 Line or N-1 AA-Bank)
e Double Contingencies (N-2 Two Lines, N-1 Line and N-1 AA-Bank)
(Outages of two AA-Banks are beyond the Planning Criteria)

The following criteria are used:



Base Case Limiting Component Normal
' Rating
N-1 Limiting Component A-Rating
N-2 Limiting Component B-Rating
Base Case Normal Loading Rating
Long & Short Term As Defined by SCE Operating
Bulletins '

Note that violation of above criteria could reqiire system upgrades.

System Load Forecast

Loads used within the SCE system reflect a coincident peak load for 1-in-10 year beat

wave conditions. The forecast for the Vista system is shown in the table below. Light

Spring loads were obtained by using 65% of the Heavy Summer load forecast. Autumn

.. and-spring seasons have historically-been the times when EOR/WOR flow-is the-highest.- .. ... -
poing from east to west, which is also the most critical scenario for the transmission west

of Devers path.

Vista 66 kV : 474
Jurupa 66 kV ‘ 283

SCE Area Loads & Resources

The system conditions for SCE are for 2008

import 7086 7086 9122 9122
Generation 8718 8715 15047 15326
~ Load 15327 15327 23580 2856
Losses 475 475 589 592

2




Studies Perfdrmed

Performed load flow, post-transient, and dynamic simulation studies.

STUDY RESULTS for Interconnection of Jurupa Sub.— DISCUSSION
Load Flow Study |

There were no loading or voltage drop violations attributed to, or impacted by the Jurupa
Substation Project.

Major Path Power Flows

The results of power flows for the 2008 Light Spring and Heavy Summer scenarios are as
follows:

ah
Pre-project Post-project Pre-project Post-project '
Tira Loma = Vista 220 KV No. 1 | e e e S
Mira Loma-Jurupa 220 kV - -414 - 40
Jurupa-Vista 220 kV —_— -510 — 142
Mira Loma — Vista 220 kV No. 2 -511 -622 107 75

Post Transient Voltage Studies

No post transient voltage violations were found that was attributable or impacted by the
Jurupa Substation project.

Dynamic Stability Studies

No frequency violations were identified that was attributable or impacted by the Jurupa
Substation project. '

Short Circuit Study Results

No short circuit violations were found that was attributable or impacted by the Jurupa
Substation project.



Scope of Works for Interconnection of Jurupa sub.

~Alternative Line and Substation configurations

« Engineer and construct a new 220 kV Interconnection Facilities called Jurupa
Substation. Jurupa Substation shall have a standard configuration of three 220
kV positions with seven breakers arrangement for two 220 kV lines and two
termination points for 220/66 kV transformers. 220 k'V bank Circuit Breakers
shall be the interconnection point. ‘ SR

» Engineer and construct the looping of the existing Mira Loma-Vista # 1 220

¥V line into Turiipa Substation, constructing 8.25 miles double circuit from
Mira Loma-Vista T/L Right-of-Way to the Jurupa Substation :

s Modify the existing protection schemes at Vista and Mira Loma Substation to
accommodate the newly formed Mira Loma-Jurupa and Vista-Jurupa 220 kV
lines.

s Develop cost estimates and schedules for the interconnection facilities

Previous Studies evaluated a number of alternatives for the transmission lines and

substation configurations:

a)

b)

The requested interconnection referred to-as Option-1, formed by looping-in-the

existing SCE Mira Loma-Vista 220 kV line No.1 through the new Jurupa
Substation. The proposed loop in, as per the City, is diagramed in Appendix A.

Two other line configurations were considered (Option 2), which entailed two
additional 220 kV transmission lines to be built from both, Mira Loma and Vista
substations to the new Jurupa substation. However Option 2 proved to be
disproportionately expensive and not a feasible option due to the physical
limitation at the Vista 220 kV bus. The third option (Option 3), considered the
possibility of building another new substation in-between the Mira Loma and
Vista substations. This new substation would then serve the City’s new Jurupa
substation. This option was also disproportionately expensive and therefore the
preferred line configuration was the City’s proposal of looping in the existing
Mira Loma — Vista 220 ¥V line into the City’s new Jurupa Substation.



Cost Estimate Comparison

Options . Costs Remarks
OptionI: Loop-in the existing Mira Loma- 38.0 Million Includes 220 Interconnection
Vista # 1 220 kV into Jurupa 220 . facility at Jurupa Substation
Option II: Build new 220 kV lines from ———- Not a feasible Option due to
Vista and Mira Loma to Jurupa Substation physical limitation on the
Vista 220 kV bus
Option 1. Build new interconnection 52.0 Million includes 220 interconnection
Facility adjacent to Mira Loma-Vista facility (§ 16.0 Million), 8.25
T/L Right-of~-Way Miles 230 kV double circuit
, (approx. $ 20.0 Million) and
e e e e e Tmpar 230 KV(approx.
$ 16.0 Million)

--+Pindings and Conclusions

There were no problems identified with the requested interconnection. The project can
proceed to the Facilities Studies for the direct interconnection of Jurupa Substation.

RECOMMENDATION

Option 1 details the loop-in of the Mira Loma — Vista 220 kV line #1 into the new Jurupa
Substation is the recommended method of service in 2008. This option is consistent with
SCE’s planning practices to address load growth in the area. The option provides
adequate reliability to serve the City of Riverside and is also the most economically
feasible alternative.

Edison’s design criteria call for transformers to be terminated on circuit breakers and not

directly terminated at the bus. Therefore, the single line diagram submitted by The City
of Riverside needs to be modified so that the 220/66 kV transformers will be terminated

on circuit breakers as shown in Appendix A — Option 1.



APPENDIX A
SINGLE LINE DIAGRAM — Option 1

Possible 220 KV Transmission Interconnection between City of Riverside and
Southern California Edison

\
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SINGLE LINE DIAGRAM - Option 2

Possible 220 kV Transmission Interconnection between City of Riverside and
Southern California Edison '

Existing Mira Loma - Vista 230 kV line # 1

Existing Mira Loma - Vista 230-kV line # 2

Proposed new lines
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SINGLE LINE DIAGRAM — Option 3

Possible 220-kV Transmission Interconnection between-City of Riverside and
Southern California Edison
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EXHIBIT B

JURUPA SUBSTATION

ONE LINE AND PLOT PLAN
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APPENDIX C

TYPICAL 220kV DOUBLE CIRCUIT

TRANSMISSION STRUCTURES
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APPENDIX D

MAJOR EQUIPMENT AND RELAYS
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' CITY OF RIVERSIDE TRANSMISSION INTERCONNECTION
MAJOR EQUIPMENT and RELAYS

SUBSTATIONS:
JURUPA SUBSTATION:
7 220kV 3000A 63kA Circuit Breakers
15 220kV Group Operated - Horizontally Mounted Disconnect Switches
12 220kV Coupling Capacitor Voltage Transformers
42 220kV Bus Supports
4 220kV Line Dead-End Structures
4 220kV Bus Dead-End Structures
12 G.E. PVYD21D Bus Differential Relays
G.E. L90 Line Current Differential Relays — SCE Lines
Schweitzer SEL-311L Line Current Differential Relays — SCE Lines
G.F._CB0 Breaker Management Relays — One for each CB
DFR 32/64 Channels
Revenue Metering Cabinets
Mechanical — Electrical Equipment Room (MEER)
IRA LOMA SUBSTATION .

Z N NNN

Schweitzer SEL-352 Breaker Failure Rela
G.E. L90 Line Current Differential Relay
Schweitzer SEL-311L Line Current Differential Relay

ISTA SUBSTATION
G.E. C60 Breaker Management Relay
G.E. L.90 Line Current Differential Relay

Schweitzer SEL-311L Line Current Differential Relay

_'L..a..—\<._\_\_n

Sheet 1 of 2
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CITY OF RIVERSIDE TRANSMISSION INTERCONNECTION
MAJOR EQUIPMENT and RELAYS

TRANSMISSION:

2 Dead-End Single Circuit Tubular Steel Poles

36 Suspension Double Circuit Tubular Steel Poles

20 Dead-End Double Circuit Tubular Steel Poles

216 Suspension Insulator/Hardware Assemblies

252 Dead End Insulator/Hardware Assemblies

120 Swing Insulator / Hardware Assemblies for Dead End Poles

550,000 Ft. 1033KCMIL ACSR Conductor
45,000 Ft. Fiber Optic O.P.G.W.

TELECOMMUNICATIONS:

65,000-Ft——Fiber-Optic-Telecemmunications-Overhead-Cable

4

POWER SYSTEM CONTROL: .
1 Remote Terminal Unit (RTU)

E. A. ROMERO - 09/21/05

Sheet 2 of 2
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APPENDIX E

TRANSMISSION LINE

PROJECT SCHEDULE
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APPENDIX F

COST SUMMARY
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Riverside Internal Generation Dispatch Procedure




APPENDIX D

Riverside Local Reliability
Internal Generating Units Dispatch Procedure
Version 1 - July 14, 2015

Table of Contents
1. Purpose
2. Responsibilities
3. Procedure Detail
4. Supporting Information
S. Periodic Review Procedure

1. PURPOSE

This procedure memorializes the advisory and mandatory actions performed by Riverside Public Utilities
{RPU) Energy Delivery operational dispatchers and Power Resources schedulers in the utilization of
Riverside’s internal generating units to serve RPU's retail load cost effectively while maintaining the
reliability of RPU’s distribution system. Such actions have been in place for some time and are all in
fulfillment of the purpose of building generating units within RPU’s distribution system to provide
reliable and affordable electric services to RPU’s customers. This procedure memorializes such historical
practices.

Currently, RPU has a single point of interconnection with Southern California Edison Company (SCE) at
SCE’s Vista Substation. There are two 220/66 kV power transformers and seven 66 kV subtransmission
power lines out of the Vista Substation dedicated to RPU. SCE has the ownership of the two 220/66 kV
power transformers and the line of demarcation of the ownership of the seven 66 kV subtransmission
lines is at City of Riverside’s city boundaries.

The two 220/66 kV power transformers have a planned load limit of 308 MVA and a 1-hour short term
emergency load limit of 448 MVA.

In addition, Springs generating units are dispatched in order to maintain electric voltage within
appropriate limits under certain high load conditions in localized areas within RPU’s distribution system.

The operation of Riverside’s internal generating units -four GE LM600O simple cycle peaking generating
units at Riverside Energy Resource Center {RERC) and four GE 10B combustion turbines at Springs
Generating Station (Springs) - is driven by the need to serve RPU’s retail load reliably and cost
effectively.

Since 2004, RPU has been planning to mitigate the limitations of Vista transformer bank capability as
well as internal distribution contingencies that require the dispatch of RPU’s internal generating units.
The Riverside Transmission Reliability Project (RTRP) that RPU is undertaking with SCE will substantially
mitigate such limitations and contingencies. RTRP will provide a second source of power from the
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transmission grid from SCE’s Mira Loma Substation via a loop-in transmission line to the existing SCE's
Vista-Mira Loma line #1 to the new SCE’s Wildlife Substation to be constructed as part of the RTRP.

On June 14, 2006 the CAISO Board of Governors approved the RTRP and directed SCE to build the
interconnection as soon as possible and preferably no later than June 30, 20089.

Only recently SCE has filed the Certificate for Public Convenience and Necessity (CPCN) for the RTRP
with the California Public Utilities Commission (CPUC) in April, 201S and RTRP is not expected to be in-
service until 2019 at the earliest. Until RTRP is in service, RPU must continue to rely on this procedure to
maintain local reliability during high load conditions.

The economic consideration predominates the dispatch decisions of Riverside internal generating units
when RPU's retail load is moderate, while reliability consideration will predominate the dispatch
decisions when RPU’s retail load is high.

This procedure provides the guidelines to the Energy Delivery operational dispatchers and Power
Resources schedulers for the effective utilization of Riverside’s internal generating units.

2. RESPONSIBILITIES
2.1 - Energy Delivery Operational Dispatchers

¢ Provide accurate information and timely consult with Power Resources schedulers, RERC
and Springs generation operators of dispatch decisions given RPU’s distribution system
conditions

* Direct Power Resources schedulers to dispatch RERC and Springs generating units to
maintain system operating parameters within acceptable reliability margins in
accordance with the applicable RPU reliability planning criteria

2.2 - Power Resources Schedulers

¢ Timely consult with Energy Delivery operational dispatchers, RERC and Springs generation
operators on RERC and Springs generating units dispatch decisions

* Serves as the RPU’s interface with California Independent System Operator (CAISQ) for the
operation of RERC and Springs generating units

e Coordinate the implement of RERC and Springs generating units dispatches with Energy
Delivery operational dispatchers, RERC and Springs generation operators

2.3 — RERC and Springs Generaticn Operators

* Provide accurate and timely information to Power Resources schedulers and Energy Delivery
operational dispatchers regarding the status of RERC and Springs generating units

* Consult and coordinate with Energy Delivery operational dispatchers and engineers and Power
Resources schedulers on planned RERC and Springs generating unit outages



¢ Coordinate and implement the RERC and Springs generating units dispatches with Energy
Delivery operational dispatchers and Power Resources schedulers

2.4 - Energy Delivery Engineers

e Maintain and timely update planning and operational studies affecting the RERC and Springs
generation units dispatches in accordance with applicable RPU reliability planning criteria

e Communicate relevant planning information/parameters to Energy Delivery operational
dispatchers, RERC and Springs generation operators and Power Resources schedulers in aid of
RERC and Springs generating units dispatch decisions

3. Procedure Detail
3.1 - Energy Delivery Operational Dispatchers Actions

Step 1 — Issue advisory and mandatory RERC and Springs generating units dispatch orders to Power
Resources schedulers as follow:

e Advisory {Day-ahead) — Reserve all RERC and Springs generating units for RPU's use
when RPU’s Vista load is anticipated to exceed 400 MW. This is to ensure RPU’s
distribution system and load serving reliability can be maintained in case of an N-1
contingency of Vista power transformers. As RPU's distribution system operating
conditions permit, coordinate with Power Resources schedulers to participate in the
CAISO markets in accordance with CAISO operating and market protocols.

e Mandatory {Day-ahead) - In addition to reserving all RERC and Springs generation units,
if RPU’s Vista load is anticipated to exceed S00 MW, further actions will be required to
avoid overloads of SCE’s Vista power transformers and loss of RPU’s load due to
contingencies within RPU’s distribution system. Such action includes bringing a
minimum amount of generating units online as follows:

500 MW R