
 

 

 

 

  

CPUC Docket: A.09-09-022 
Exhibit Number: TURN-1  
Witness:  Robert Jenkins 
    

 

 
PREPARED TESTIMONY OF  

ROBERT JENKINS  
 
 

ADDRESSING SOUTHERN CALIFORNIA EDISON COMPANY’S 
APPLICATION FOR A CERTIFICATE OF PUBLIC CONVENIENCE 

AND NECESSITY FOR THE ALBERHILL SYSTEM PROJECT 
 

 
 

 
 

Submitted on Behalf of  
 

THE UTILITY REFORM NETWORK 

785 Market Street, Suite 1400 
San Francisco, CA 94103 

 
Telephone: (415) 929-8876 x307 

Facsimile: (415) 929-1132 
 

August 28, 2017 

 



 

TABLE OF CONTENTS 

I.	 WITNESS AND QUALIFICATIONS ............................................................................ 1	

II.	 SUMMARY OF FINDINGS AND RECOMMENDATIONS....................................... 1	

III.	 LOAD FORECAST – TOP-DOWN VERSUS BOTTOM-UP ..................................... 3	

A.	 The Top-Down Forecast ....................................................................................... 3	

B.	 The Bottom-Up Forecast ...................................................................................... 9	

IV.	 ASSESSMENT OF TOP-DOWN AND BOTTOM-UP FORECASTS ...................... 10	

V.	 SELECTION OF TOP-DOWN OR BOTTOM-UP FORECAST .............................. 12	

VI.	 BOTH TOP-DOWN AND BOTTOM-UP FORECASTS ARE DROPPING ........... 16	

VII.	 THE CAISO IS CANCELLING MANY TRANSMISSION PROJECTS DUE TO 

CHANGES IN THE LOAD FORECAST .................................................................... 17	

VIII.	 SCE’S WEATHER ADJUSTMENT ADDS ADDITIONAL CONSERVATISM 

INTO ITS FORECAST .................................................................................................. 22	

IX.	 PROJECTED ELECTRICAL DEMAND AND OPERATIONAL REALITY DOES 

NOT SUPPORT ASP FOR CAPACITY OR TO RELEIVE OPERATIONAL 

CONSTRANTS ............................................................................................................... 23	

A.	 Physical Space ..................................................................................................... 27	

B.	 Flexibility - Balancing Reliability and Cost ...................................................... 27	

C.	 System Stability and Short Circuit Duty .......................................................... 31	

X.	 THE ALBERHILL SYSTEM PROJECT WOULD BE AN UNNECESSARY 

EXPENSE ........................................................................................................................ 34	

XI.	 CONCLUSION ............................................................................................................... 35	

Attachment A:  TURN-SCE-Alberhill-001 Question 13 

Attachment B:  DRA-SCE-001 Question 5 & 5 E Supplement 

Attachment C:  TURN-SCE-Alberhill-001 Question 10 

Attachment D:  Witness Qualifications 

Attachment E:  Glossary of Acronyms 



 

TABLE OF FIGURES 

Figure 1: CAISO Load Forecast for the SCE Planning Area (2016 IEPR Update) ....................... 5	

Figure 2: CEC 2016 IEPR Update – Preliminary Peak Shift Effect ............................................... 6	

Figure 3: Contrasting Applications of the IEPR Top-Down Forecast Between IOUs ................. 10	

Figure 4: Load Forecast Comparison ............................................................................................ 15	

Figure 5: Declining CEC Load Forecast ....................................................................................... 17	

Figure 6: Valley South Peak Demand, Historical and Forecast (MW) ......................................... 20	

Figure 7: Valley South Peak Demand (MW)in Context of Proposed Valley South Plus Alberhill 

Capacity ............................................................................................................................ 21	

Figure 8: Adjustments in Recorded Load ..................................................................................... 23	

Figure 9: Potential Expansion of Valley Substation ..................................................................... 26	

Figure 10: Valley South Load Duration Curve ............................................................................. 31	

 

 

 



 

 1 

PREPARED TESTIMONY OF ROBERT JENKINS 1 

 2 

I. WITNESS AND QUALIFICATIONS 3 

Q. Please state your name, business address and qualifications. 4 

A. My name is Robert Jenkins, and my business address is 5440 Edgeview Drive, Discovery 5 

Bay, California, 94505.  My qualifications include 36 years in transmission planning and 6 

interconnection activities.   My Witness Qualifications can be found in Appendix E of 7 

this testimony. 8 

Q. Please state the purpose of your testimony. 9 

A. The purpose of my testimony is to offer my professional opinion as to whether the 10 

Alberhill System Project (ASP) is needed, based on the information provided by 11 

Southern California Edison (SCE) and my independent research and knowledge of 12 

transmission system planning. 13 

Q. How did you go about coming up with your opinion? 14 

A. I reviewed the all the pleadings in this proceeding, the CEQA documents, workpapers 15 

submitted by SCE and other transmission planning related documents from several 16 

energy agencies.  I also conducted discovery and reviewed discovery requests and 17 

responses from other parties to this proceeding.  This information, as well as my 18 

professional experience as a transmission planner, was used to develop my opinion 19 

offered in this testimony. 20 

 21 

II. SUMMARY OF FINDINGS AND RECOMMENDATIONS 22 

Q. Would you summarize your findings and recommendation? 23 

A. Southern California Edison (SCE) asserts that the Alberhill System Project (ASP) is 24 

needed to provide sufficient transformer capacity to serve current and forecasted 25 

electrical demand in the project’s Electrical Needs Area (ENA).  It also seeks to justify 26 

the project as needed for operational flexibility to handle unplanned and planned outages.  27 
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However, based upon a “top-down” load forecast as used by the California Independent 1 

System Operator (CAISO) for subtransmission systems under its control, the projected 2 

electrical demand would not exceed the operating limit of the two load-serving Valley 3 

South 115 kV System 500/115-kV transformers within the Electrical Needs Area.  In that 4 

case, no project is needed.  However, SCE uses a different forecasting method that 5 

assumes loads higher than called for by the load forecasting authorities at the CAISO or 6 

at the California Energy Commission (CED).  But even using SCE’s “bottom-up” 7 

forecast, which has dropped precipitously over the last 9 years of this proceeding, 8 

construction of ASP is unwarranted because it would provide vastly more capacity than 9 

can be justified by the SCE projected load growth. 10 

SCE has not demonstrated that the Alberhill Substation Project serves a present or future 11 

public convenience and necessity.  Expansion within the existing Valley Substation is 12 

technically feasible, if the Commission determines that additional capacity is necessary 13 

based on SCE’s load forecast.  While there may exist some reliability and flexibility 14 

benefits associated with the addition of a second source into the Valley South ENA, SCE 15 

has failed to demonstrate that any reliability or flexibility benefits are sufficient to justify 16 

the construction of a new substation.  Especially considering the decline in the rate of 17 

electric demand growth already experienced by SCE and future declines forecasted by the 18 

CEC, the addition of significant major new infrastructure that would double the existing 19 

capacity has not been justified.  If additional capacity is determined to be needed at some 20 

future time, incremental augmentation of existing facilities, such as the addition of a sixth 21 

transformer at Valley Substation, is the prudent course of action. 22 

The additional system flexibility that would be provided by the ASP has not been shown 23 

to be needed based on supporting information provided by SCE and is not worth the large 24 

cost and impacts of this additional infrastructure.  Operational information suggests that 25 

SCE has the current capability to handle flexibility needs.  Actual loads at the Valley 26 

Substation are currently below 50% of its peak value approximately 90% of the year, 27 

reflecting many hours in the year when the system is lightly loaded.  With the dropping 28 

load forecasts, SCE should be able to continue to manage the 115 kV system without the 29 

expensive addition of the ASP.  As for unplanned outages, reliability over and above the 30 
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applicable Planning Standards should be subject to demonstration that the ratepayer 1 

benefits exceed the costs.  2 

Under these circumstance, the Commission should not authorize the ASP. 3 

 4 

III. LOAD FORECAST – TOP-DOWN VERSUS BOTTOM-UP 5 

Q. What is the relationship between a top-down and bottom-up forecast, with regard to 6 

the Valley South ENA? 7 

A. The electrical flow on the two load-serving Valley South 115 kV System 500/115-kV 8 

transformers is driven by the electric demand in the Valley South ENA.  Electric demand 9 

forecasting for transmission planning involves both a top-down forecast that focuses on 10 

macro statewide and larger area issues and a bottoms-up forecast that looks closely at 11 

more local factors. 12 

 13 

A. The Top-Down Forecast 14 

Q. Can you explain what you mean by a Top-Down Forecast? 15 

A. In California, the top-down forecast is developed in a collaborative, open, state driven 16 

process.  Since the restructuring of California’s electric industry in the late 1990s, 17 

electricity infrastructure planning in California has been split among the California 18 

Energy Commission (CEC), the California Public Utilities Commission (CPUC), and the 19 

California Independent System Operator (CAISO) (collectively the “energy agencies”).  20 

Close collaboration among these energy agencies is used to produce a single Electric 21 

Demand Forecast, composed of a baseline forecast and projections for additional 22 

achievable energy efficiency (AAEE) savings.  Through this collaborative environment, 23 

the CEC prepares 10-year forecasts of electricity consumption and peak electricity 24 

demand for California and for individual utility planning areas and forecast zones within 25 

the state. 26 

The California Energy Demand Updated Forecast 2017–2027 (CEDU 2016) is the most 27 

recently adopted demand forecast and was approved by the CEC in February 2017 as part 28 
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of the 2016 Integrated Energy Policy Report (IEPR) Update.1  This demand forecast 1 

encompasses and integrates a broad range of state policy objectives and energy issues 2 

including greenhouse gas (GHG) emissions, energy efficiency, and transportation 3 

electrification. As part of the energy agency collaborative process, the CEC, CPUC and 4 

CAISO engaged in collaborative discussion on how to consistently account for reduced 5 

energy demand from energy efficiency in the planning and procurement processes.  As a 6 

result, for planning of electric transmission under its control, the CAISO uses the CEC’s 7 

1-in-10 weather year, mid demand baseline case with low AAEE savings load forecasts 8 

in PG&E, SCE, SDG&E, and VEA (Valley Electric Association) local area studies, 9 

including the studies for the local capacity requirement (LCR) areas.2  For simplicity, I 10 

call this the “CAISO Load Forecast.”  11 

Q. Can you explain what you mean by a 1-in-10 weather year and mid demand 12 

baseline case? 13 

A. The CEC IEPR includes three baseline cases designed to capture a reasonable range of 14 

demand outcomes over the next 10 years. The high energy demand case incorporates 15 

relatively high economic/demographic growth, relatively low electricity and natural gas 16 

rates, and relatively low committed efficiency program, self-generation, and climate 17 

change impacts. The low energy demand case includes lower economic/demographic 18 

growth, higher assumed rates, and higher committed efficiency program and self-19 

generation impacts. The mid case uses input assumptions at levels between the high and 20 

low cases. 21 

A 1-in-10 weather year is developed through a weather normalization process where a 22 

probability distribution of 30 years of historical peak temperatures is developed.  A 1-in-23 

10 weather year reflects a 90th percentile temperature, also called an extreme weather 24 

condition in the CEC load forecasting. 25 

                                                
1 2016 IEPR Update http://www.energy.ca.gov/2016_energypolicy/index.html.  

2 CAISO 2017-2018 Transmission Planning Process Unified Planning Assumptions and Study 
Plan, March 31, 2017, p. 14. 
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Q.  What is the relevance of the Top-Down Forecast to ASP? 1 

A. The CAISO Load Forecast sub-divides SCE’s service area into the LA Basin, Big Creek 2 

Ventura and Out of LA Basin.  The CAISO Load Forecast for the SCE Planning Area, 3 

including the LA Basin, is shown in Figure 1. 4 

 5 

Figure 1: CAISO Load Forecast for the SCE Planning Area (2016 IEPR Update) 6 

(CEC 1-in-10 weather year, mid demand baseline case with low AAEE savings) 7 

  8 

 9 

As can be seen, the LA Basin forecast, of which the Valley South ENA is a part, shows a 10 

growth rate of -0.86%, which translates to an average decline of approximately 140 11 

MW/year for the foreseeable future. 12 

Q.  Are there any factors that complicate the picture that is demon strated by Figure 1? 13 

A. Yes, California is undergoing a rapid transition that necessitates additional enhancements 14 

in the top-down load forecast.  One such change is the impact of behind-the-meter 15 

photovoltaic generation (BTM PV). Rapid growth in BTM PV adoption and the resulting 16 
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increase in solar generation during typical peak hours may shift or delay daily peak 1 

timing by one or more hours when compared to historical peak loads.  The CEC staff has 2 

developed a preliminary method to account for the peak shift effect for the 2016 IEPR 3 

Update, though more comprehensive analysis is being pursued in the current 2017 IEPR 4 

process.   5 

 6 

Figure 2: CEC 2016 IEPR Update – Preliminary Peak Shift Effect3 7 

 8 

In this graphic from the 2016 IEPR, the Managed Peak Forecast reflects the mid baseline 9 

case combined with mid AAEE.  The 2016 IEPR Update did not publish a similar graphic 10 

of the peak shift effect for the low AAEE or 1-in-10 weather year.  However, the quantity 11 

and generation profile of BTM PV would not be expected to be impacted by those 12 

                                                
3 2016 IEPR Update p. 151. 
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factors.  As can be seen from Figure 2, for the SCE Planning Area, the peak shift effect 1 

reduces the decline in load, but does not reverse it. 2 

As these CEC results are preliminary, the 2016 IEPR recommends that  3 

“The results of the final adjusted managed peak scenario analysis 4 

can be used by the California ISO in transmission planning studies 5 

to review previously approved projects or procurement of existing 6 

resource adequacy resources to maintain local reliability. These 7 

results, however, should not be used in identifying new needs 8 

triggering new transmission projects given the preliminary nature of 9 

the analysis.”4 10 

Q. Do you have reasons to believe that electricity demand will not increase in the Valley 11 

ENA as fast as SCE believes? 12 

A. Yes, there are many state policies and initiatives currently being executed, that will exert 13 

downward pressure on the electricity demand forecast.  On October 7, 2015, Senate Bill 14 

350: Clean Energy and Pollution Reduction Act (de León, Chapter 547, Statutes of 2015) 15 

(SB 350) was signed into law, establishing new clean energy, clean air and greenhouse 16 

gas reduction goals for 2030 and beyond.  SB 350 established California’s 2030 17 

greenhouse gas reduction target of 40 percent below 1990 levels. To achieve this goal, 18 

SB 350 sets ambitious 2030 targets for statewide energy efficiency savings in electricity.  19 

This bill requires the CEC to establish annual targets for statewide energy efficiency 20 

savings and demand reduction that will achieve a cumulative doubling of statewide 21 

energy efficiency savings in electricity final end uses of retail customers by January 1, 22 

2030 and requires the CPUC to establish efficiency targets for electrical and gas 23 

corporations consistent with this goal.  Also signed into law in 2015, AB 802 required the 24 

CPUC to authorize electric corporations to provide incentives, rebates, technical 25 

assistance, and support to increase the energy efficiency of existing buildings.  These new 26 

State policies are not yet reflected in the CAISO Load Forecast.  The scope of the CEC’s 27 
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current 2017 IEPR includes the development of the electricity demand forecast that 1 

includes scenarios designed to provide insight into the potential impacts of significant 2 

increases in efficiency efforts and BTM PV consistent with these bills.5  The CEC issued 3 

a draft staff report on August 9, which presented its preliminary 2018-2028 demand 4 

forecast for the 2017 IEPR.  This forecast includes further reductions in the SCE peak 5 

demand from the 2016 IEPR Update, with the SCE 2027 Mid case 2027 peak load 6 

forecast dropping from 22,556 MW to 21,705 MW (-3.7%).6   7 

Additionally, the CPUC is currently is in the process of conducting its Integrated 8 

Resource Planning (IRP) process involving a wide range of load-serving entities (Pub. 9 

Util. Code § 454.52). For the purposes of the CPUC’s IRP, its consultants Energy & 10 

Environmental Economics (E3) have developed inputs, assumptions and scenarios for 11 

their resource investment model, RESOLVE, to create and analyze optimal portfolios for 12 

the CAISO electric system under a range of different forecasts of load growth, 13 

technology costs, fuel costs, local area needs and policy constraints.7  As part of its IRP 14 

analysis, the CPUC Energy Division has performed several GHG reduction and 15 

sensitivity analyses.  One of the sensitivity analyses assumes hypothetical local area 16 

needs of 1,500MW by 2026.8 In other words, it assumes that the aggregate of local area 17 

needs over multiple areas within the entire CAISO Balancing Area Authority increases 18 

by 1,500MW in year 2026.  Such addition of generic local need introduces need for new 19 

capacity resources that can be sited in local areas, load which Staff’s preliminary 20 

                                                
5 2017 IEPR Notice of Request for Public Comments on the Scoping Order for the 2017 
Integrated Energy Policy Report, p. 3. 

6 2017 IEPR California Energy Demand 2018-2028 Preliminary Forecast, August 9, 2017, p. 48 
Table 12. 

7 RESOLVE, a linear program, optimizes the buildout of new resources twenty years into the 
future, representing the fixed costs of new investments and the costs of operating the CAISO 
system within the broader footprint of the WECC electricity system. 

8 CPUC Energy Division (ED), Preliminary RESOLVE Modeling Results for Integrated 
Resource Planning at the CPUC, July 19, 2017. Slides #142-143. 
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modeling with RESOLVE suggested could be met with New “Shed” Demand Response 1 

(DR).9   2 

Of course, that assessment is very preliminary, but I agree with the premise that DR 3 

could be highly effective in modifying local area load, including in the ASP’s ENA.  For 4 

instance, the “Shed” DR loads can be curtailed to provide peak capacity and support the 5 

system in emergency or contingency events in local areas of high load, whereas “Shift” 6 

DR encourages the movement of energy consumption from times of high demand to 7 

times of day when there is surplus of renewable generation.10  Examples of Shed 8 

technology are interruptible processes, advanced lighting controls, air-conditioner 9 

cycling, and behind-the-meter storage, whereas examples of Shift technology are behind-10 

the-meter storage, rescheduling flexible batch processes like EV charging fleets or pre-11 

cooling with HVAC units.11  12 

While the IRP effort is still under development, it signifies that future transmission 13 

planning will reflect tighter integration of traditional generating resources, preferred 14 

resources (such as DR, Energy Efficiency, Storage, etc.) and transmission planning.  As 15 

these policies and initiatives are further developed, I expect additional downward 16 

pressure on the electricity demand forecast. 17 

 18 

B. The Bottom-Up Forecast 19 

Q. Did SCE use a bottom-up forecast to justify ASP? 20 

                                                
9 DR loads that can occasionally be curtailed to provide peak capacity and support the system in 
emergency or contingency events. Treated as a candidate resource by RESOLVE, when selected 
by the model, the impact of the new shed is incremental to the baseline shed DR from existing 
programs. 

10 Lawrence Berkeley National Laboratory, 2015 California Demand Response Potential Study: 
Final Report on Phase 2 Results. 2016, p. 1-2. Available at: 
http://www.cpuc.ca.gov/General.aspx?id=10622http://www.cpuc.ca.gov/General.aspx?id=10622
.  

11 Ibid. p. 3-13. 
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A. Yes, SCE uses a bottom-up forecast for subtransmission planning, including the ASP. 1 

Q. Would you explain what you mean by a bottom-up Forecast? 2 

The bottom-up forecast is one where local factors such as new housing and commercial 3 

developments are analyzed to develop an electricity demand forecast on a micro-area 4 

level.  Unlike the top-down forecast, such forecasts are commonly developed within the 5 

utility to forecast the load expected at distribution systems that serve small geographic 6 

areas.  The Valley South ENA electricity demand forecast and the discussion of its 7 

development contained in the FEIR (Final Environmental Impact Report) Attachment K 8 

reflects a bottom-up forecast of the load expected at the 500/115 kV transformer banks at 9 

Valley Substation.   10 

Q. Do the results of SCE’s bottom-up forecast match the top-down forecast results used 11 

by CAISO? 12 

A. No. 13 

 14 

IV. ASSESSMENT OF TOP-DOWN AND BOTTOM-UP FORECASTS 15 

Q. How can you rectify the top-down forecast used by CAISO and the bottom-up 16 

forecast results put forth by SCE? 17 

A. To better understand the impact of how this Top-Down versus Bottom-Up forecasting 18 

challenge is addressed, it is helpful to compare SCE’s approach with the planning 19 

practices used for other subtransmission facilities within California.  Within the CAISO 20 

Balancing Authority Area (BAA), most of the subtransmission facilities of PG&E and 21 

SDG&E were placed under the control of the CAISO while most of the SCE 22 

subtransmission facilities remained under SCE control.  For those facilities under CAISO 23 

control, the Top-Down forecast is used.  For SCE facilities not under CAISO control, 24 

such as the Valley Substation 500/115 kV transformers, SCE uses a Bottom-Up forecast. 25 

Figure 3 identifies how interface demarking the application of one forecast or the other is 26 

applied among the three large utilities within the CAISO BAA. 27 

Figure 3: Contrasting Applications of the IEPR Top-Down Forecast Between IOUs 28 
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 1 

 2 

Q. How do you resolve the differences between the Top-Down and Bottom-Up forecasts 3 

in transmission planning? 4 

A. In my experience in transmission planning, the sum of the various bottom-up forecasts 5 

for various micro-areas of the system always exceeds the top-down forecast.  Therefore, 6 



 

 12 

the challenge of the transmission planner becomes how to apply these top down and 1 

bottom-up forecasts in a manner that balances electric reliability and economic 2 

efficiency.  This commonly results in an electric interface being selected where the 3 

facilities downstream of the interface are planned based upon the bottom-up forecast and 4 

the facilities upstream are planned based upon the top-down forecast.  For SCE, the 5 

application of the top-down IEPR based CAISO Load Forecast occurs in the CAISO 6 

Transmission Planning Process and is used to assess the ability of the 500 kV system to 7 

deliver power to the Valley Substation 500 kV.  The SCE 1-in-5 weather year bottom-up 8 

forecast is used for the Valley Substation 500/115 kV transformer capacity planning.   9 

One distinction that SCE makes is that the 115 kV facilities are planned based upon a 1-10 

in-10 weather year while the 500/115 kV transformers are planned based upon a 1-in-5 11 

weather year. Such a distinction supports that a bottom-up forecast becomes increasingly 12 

conservative as the planner’s viewpoint moves upstream in the electric system.  This 13 

conservatism is heightened when the bottom-up forecast does not, or even may not even 14 

be able to, capture the macro changes in the electric system or public policy that impact 15 

demand. 16 

 17 

V. SELECTION OF TOP-DOWN OR BOTTOM-UP FORECAST 18 

Q. Is there anything inherent in the design of the PG&E, SCE and SDG&E 19 

transmission systems that would dictate the use of a Top-Down or Bottom-Up 20 

forecast? 21 

A. No.  The subtransmission facilities of all three utilities electric system perform a similar 22 

function, to deliver power between the high voltage (500 kV and 230 kV) facilities to 23 

local distribution substations, typically though not always over shorter geographical 24 

distances.  The distinction in control of these facilities arose when in April 1996, as part 25 

of the development of the structure, function and protocols of the CAISO, the three 26 

investor owned utilities that were to turn over assets to the CAISO control filed a Petition 27 

for Declaratory Order with the FERC to delineate between facilities that are “local 28 

distribution” (subject to state regulation) and facilities that are “transmission” (subject to 29 
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FERC jurisdiction and to be turned over to CAISO control).12  As part of this Petition, 1 

each utility filed an affidavit by an internal transmission expert of their application of the 2 

seven indicators contained in FERC Order 88813 (Seven Factor Test) to their transmission 3 

system.  Those seven indicators are as follows: 4 

1. Local distribution facilities are normally in close proximity to retail customers. 5 

2. Local distribution facilities are primarily radial in character. 6 

3. Power flows into local distribution systems, it rarely, if ever, flows out. 7 

4. When power enters a local distribution system, it is not reconsigned or transported on 8 

to some other market. 9 

5. Power entering a local distribution system is consumed in a comparatively restricted 10 

geographical area. 11 

6. Meters are based at the transmission/local distribution interface to measure flows into 12 

the local distribution system. 13 

7. Local distribution systems will be of reduced voltage. 14 

 15 

In applying these factors, the most significant of which were factors 2 and 3, SCE 16 

determined that most of its subtransmission facilities14 (1,900 circuit miles of 115 kV, 17 

5,100 circuit miles of 66 kV and 145 circuit miles of 55 kV) were local distribution.  18 

These facilities remained under SCE planning subject to the regulatory oversight of the 19 

CPUC.  Alternatively, most of PG&E’s and SDG&E’s subtransmission facilities are not 20 

radial in nature and were identified as “transmission.”  Operational control of those 21 

facilities determined to be transmission was turned over to the CAISO during the electric 22 

industry restructuring and subject to FERC jurisdiction.  Of note, while Factors 1 and 5 23 

suggest that geographic footprint of an area would in part influence the designation, in 24 

                                                
12 EL96-48. 

13 Order 888, Appendix G, pages 40-41. 

14 The term “subtransmission facilities” generally means electric facilities with an operating 
voltage less than 200 kV and greater than 50 kV. 
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practice they were not determinative of the ultimate designations.  Therefore, there is 1 

nothing inherent in the factors that drove the assignment of sub-transmission facilities to 2 

either CAISO or utility control that would reflect a need to use alternative load 3 

forecasting methodologies. 4 

Similarly, there is nothing inherent in the planning standards between the CAISO and 5 

SCE that would suggest a need to use alternative load forecasting methodologies. While 6 

the CAISO controlled grid and the SCE subtransmission facilities are subject to different 7 

planning standards, the reliability design is similar.  The CAISO controlled grid is subject 8 

to the NERC, WECC and CAISO Planning Standards.  While facilities with voltage 9 

levels less than 100 kV or otherwise not covered under the NERC Bulk Electric System 10 

definition would not, by default, be subject to the NERC and WECC standards, the 11 

CAISO nonetheless applies these standards to the lower voltage facilities.15  As such, 12 

service to load is planned for normal and single contingencies under peak load 13 

conditions.   14 

.16  So while the SCE, PG&E and SDG&E  

subtransmission facilities are under different control, the assessment of the performance 16 

is similar. 17 

So, while the choice for operational control was not driven by the nature of load served, 18 

and the reliability performance requirements for subtransmission facilities among the 19 

utilities are similar, nevertheless there is a significant difference between the CAISO and 20 

SCE on the load forecast that is used to assess the system adequacy and justify 21 

infrastructure improvements.  This difference is the electric interface where the bottom-22 

up forecast and the top-down forecast meet, as shown in Figure 3. 23 

                                                
15 California ISO Planning Standards, April 1, 2015, p. 4. 

16 SCE response to Data Request A.09-09-022 TURN-SCE-Alberhill-001 Q.02, 
CONFIDENTIAL Attachment 1 (SCE’s “Subtransmission Planning Criteria and Guidelines”).  
Both the NERC/WECC/CAISO and SCE planning standards or criteria have many more 
provisions, though these are the primary drivers to the reliability of service to customers. 
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Q.  What is the significance to ASP of these 2 different methods  of calculating a forecast 1 

load?   2 

A.  The differ ence in electric demand between these two methods is significa nt, especially 3 

since the IEPR has started to project flat to declining forecasts.  In response to a request 4 

from TURN, SCE provided their 1-in-5 weather year bottom-up forecast that SCE uses to 5 

plan the Valley Substation transformer capacity as well as the Valley South load that the 6 

is consistent with the CAISO Load Forecast and used in the CAISO Transmission 7 

Planning Process (TPP). (Attachment A - TURN-SCE-Alberhill-001 Q13) 8 

 9 

Figure 4: Load Forecast Comparison 10 

 11 

As can be seen from Figure 4, had SCE used a load forecast consistent with the CEC 12 

IEPR top-down forecast and consistent with the load forecasting practices utilized on the 13 

CAISO controlled grid, there would be no forecasted capacity deficiency on the Valley 14 
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South 500/115 kV transformers through 2026.  In that all the load on the Valley South 1 

transformers must be served by the CAISO controlled grid, and given that the entity 2 

charged with overseeing this reliability assumes a much lower forecast for the Valley 3 

South transformers, there is no good reason to assume the load on these transformers will 4 

exceed that determined by the CAISO as consistent with State level adopted forecast.  5 

 6 

VI. BOTH TOP-DOWN AND BOTTOM-UP FORECASTS ARE DROPPING 7 

Q. Given the discrepancy you are presenting between SCE’s bottom-up forecast for 8 

Valley ENA and the top-down CAISO forecast, can you make any conclusions based 9 

on your analysis? 10 

A. Yes, both top-down and bottom-up demand forecasts are dropping.  Electric transmission 11 

projects are generally proposed to either assure reliability of service to load, further 12 

public policy objectives, or improve economic efficiency.  As electric demand increases, 13 

plans to expand the electric system capacity are developed consistent with the applicable 14 

planning standards to accommodate that need.  However, plans must be under constant 15 

review as needs change to ensure both reliability and reasonable cost. 16 

	17 

	18 

	19 

	20 

	21 
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Figure 5: Declining CEC Load Forecast 1 

	2 

	3 

 4 

As shown in Figure 5, the CEC IEPR electric demand forecast has been declining over 5 

the past several cycles. This trend reflects progress towards California’s broader GHG 6 

reduction goals, and the decline in the electric demand forecast has also been paying 7 

dividends to ratepayers in the form of reduced need to expand the capacity of the CAISO 8 

controlled grid. 9 

 10 

VII.  THE CAISO IS CANCELLING MANY TRANSMISSION PROJECTS DUE TO 11 

CHANGES IN THE LOAD FORECAST 12 

Q.  How are these dropping load forecasts impacting transmission pr ojects on the 13 

CAISO controlled grid?  14 
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A. Beginning in the 2015-2016 transmission planning process, the CAISO started to review 1 

a large number of subtransmission projects on the CAISO controlled grid in the PG&E 2 

service territory that were predominantly load forecast driven and whose approvals dated 3 

back a number of years.  The review was due to “changes of assumptions, predominantly 4 

current load forecast projections that differed considerably from the load forecasts that 5 

were in place when the projects were originally approved, that primarily affected 6 

localized areas within the planning area.”17  As a result the CAISO found 13 projects to 7 

no longer be required based on reliability, local capacity requirements and deliverability 8 

assessments.  Continuing its review into the 2016-2017 transmission planning process, 9 

the CAISO expanded the process to look at both transmission and subtransmission 10 

projects that had previously been approved to increase load serving capacity of the 11 

CAISO controlled grid.  As a result, the CAISO identified:18  12 

1. An additional 13 previously approved transmission projects to address forecast 13 

reliability deficiencies on the CAISO controlled grid that were no longer be required, 14 

2. An additional five large projects in the late stages of design, siting and permit 15 

preparation that the CAISO requested the sponsors to continue work but not file for 16 

permitting and certificates of public and necessity while the CAISO completed its 17 

review, and 18 

3. An additional ten projects where all development activities were recommended to be 19 

placed on hold until the CAISO completes its review. 20 

So, based upon declining load forecasts consistent with CEC adopted forecast, the 21 

CAISO has cancelled 26 transmission projects previously approved as needed to address 22 

expected deficiencies on the CAISO controlled grid and placed another 15 transmission 23 

projects in different stages of suspension while it completes its review. 24 

These results highlight the need to not only continuously review potential transmission 25 

projects, but the need for that review to incorporate the projected impact of state 26 

                                                
17 2015-2016 ISO Transmission Plan, p. 93. 

18 2016-2017 ISO Transmission Plan, p. 102-103. 
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initiatives and policy objectives. It should be noted that this review of previously 1 

approved projects by the CAISO is unprecedented. I believe it was driven by a 2 

recognition that there has been a major reduction in the expectations of future load 3 

growth. With a growing load, the construction of projects early has a negative financial 4 

impact, generally speaking, but that negative impact is dramatically less than constructing 5 

a project that will probably never be needed because of load decreases over time. 6 

Recognition of the changed circumstances by the CAISO should pay important dividends 7 

to ratepayers. 8 

Q. Are there reasons to believe that declining load in the CAISO Balancing Authority 9 

will translate to continued lower load forecasts in the ENA for ASP? 10 

A.	 Yes.  Key aspects of ASP regulatory and planning history yield important observations 11 

about the SCE peak demand forecast for the Valley South ENA. 12 

1. Over recent years both SCE forecast and CAISO Load Forecast used in its annual 13 

Transmission Planning Process (TPP) for Valley South peak demand have repeatedly 14 

come down. The estimated date for which SCE has projected capacity deficiencies at 15 

Valley Substation has correspondingly moved out in time, continually and 16 

significantly. 17 

2. Peak demand forecasts for Valley South at the 1-in-10 level of “heat storm” severity 18 

as utilized for the CAISO’s TPP have been significantly lower than SCE’s 1-in-5 19 

forecasts, and have tended to be closer to peak demands that actually materialize (see 20 

Figure 6).  21 

 22 

  23 
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Figure 6: Valley South Peak Demand, Historical and Forecast (MW) 1 

SCE	and	CAISO	TPP	Forecasts2 

 3 

	4 

3. It is increasingly apparent that most of the proposed 1119 MVA Alberhill substation 5 

capacity that would be paid for by ratepayers would be surplus to meeting peak 6 

demands for many years if not indefinitely.  This can be clearly seen by viewing 7 

Valley South peak demands in the context of the proposed total Valley South plus 8 

Alberhill capacity of 2239 MVA (Figure 7).  In fact, the load serving capacity of the 9 

Valley South system plus the proposed Alberhill system combined represents 239% 10 

of the highest peak load ever recorded on the Valley South system.  11 

 12 



 

 21 

 1 
Figure 7: Valley South Peak Demand (MW)in Context of Proposed Valley South 2 

Plus Alberhill Capacity 3 

 4 

 5 

4. The MW magnitude of demand-side and other distributed measures (or in fact, 6 

transmission measures more modest than an entire new substation) required to meet 7 

the magnitude of any perceived need in Valley South capacity well into the next 8 

decade is much less than originally estimated in SCE’s earlier load forecasts.  This 9 

makes successful deployment of such measures much more credible and feasible. For 10 

example, with a need date of 2021 and yearly 1-in-5 peak demand growth of less than 11 

20 MVA per year under recent SCE forecasts, it becomes more attractive to provide 12 
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mitigation by adding a transformer at Valley Substation.		Of course, under the lower 1 

CAISO Load Forecast even this amount of mitigation may be unnecessary given the 2 

load decreasing initiatives that I described earlier. 3 

 4 

VIII. SCE’S WEATHER ADJUSTMENT ADDS ADDITIONAL CONSERVATISM 5 

INTO ITS FORECAST 6 

Q. Can you describe the forecast peak demand used by SCE to justify ASP? 7 

A. SCE uses a 1-in-5 weather adjusted peak demand to allow for extra capacity in the 8 

system to accommodate higher temperature sensitive loads.  SCE’s weather 9 

normalization significantly elevates the forecast of 1-in-5 peak demands versus typical 10 

year demands.  The FEIR describes the SCE Load Forecasting Methodology19 where the 11 

initial step is to adjust the recorded peaks to reflect a 1-in-5 weather year.  To make this 12 

adjustment, SCE performs a regression analysis of load versus temperature to derive the 13 

expected rate of change of load due to each degree change in temperature.  The recorded 14 

peak is then adjusted twice based upon this sensitivity.  The first adjustment is to estimate 15 

what the recorded load would have been had the temperature reached the twenty-year 16 

average.  The second adjustment is to increase the assumed temperature by 4 degrees to 17 

reflect a 1-in-5 weather year.  The result of these adjustments in the past 12 years of 18 

recorded data is shown in Figure 8.  Remarkably, over the twelve-year period, the actual 19 

recorded peak never approached the derived 1-in-5 weather year peak demand.  On 20 

average, the derived value is 90 MW greater than the recorded value.  While it is not 21 

unusual to use weather adjustments in demand forecasting, that the recorded load has 22 

consistently fallen below the weather adjusted load should be recognized as an additional 23 

level of conservatism in SCE’s load forecast. 24 

 25 

  26 

                                                
19 FEIR, Appendix K, Section 2.1. 
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Figure 8: Adjustments in Recorded Load20 1 

 2 

	3 

IX.  PROJECTED ELECTRICAL DEMAND AND OPERATIONAL REALITY DOES 4 

NOT SUPPORT ASP FOR CAPACITY OR TO RELEIVE OPERATIONAL 5 

CONSTRANTS 6 

Q.  From a capacity need viewpoint, does SCE  need the level of capacity provided by 7 

ASP? 8 

A.  No.  Even assuming the conservative assumptions used by SCE (re lative to the CAISO 9 

Load Forecast), ASP is not needed.  SCE’s recent 1-in-5 (summer heat storm) peak 10 

                                                 

20 Data from Attachment A – SCE response to TURN-SCE-Alberhill-001-Q13. 

500

600

700

800

900

1000

1100

1200

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Me
g
a
w
at
ts

Valley	South	ENA	Load
Recorded	versus	Weather	Adjusted

to	1-in-5	Heat	Storm

Recorded	Load Weather	Adjusted	Load Bank	Capacity



 

 24 

demand forecast for the Valley South system starts from a 2016 all-time high actual peak 1 

demand of 936 MW, which SCE adjusts to a 1-in-5 weather normalized peak demand of 2 

1022 MW.21  SCE then projects peak demand growth, yielding a 2025 1-in-5 peak 3 

demand of 1177 MW.22  This is a 155 MW increase over the nine-year period, and is 241 4 

MW above the highest recorded actual Valley South peak demand.  (It is also 226 MW 5 

higher than the CAISO Load Forecast for 2025.)  Thus, SCE’s latest Valley South 1-in-5 6 

heat storm peak demand forecast represents just under 17 MW of 1-in-5 peak demand 7 

growth per year beyond 2016, and reaches only 60 MW above Valley South transformer 8 

capacity by 2025.   And, as described above, this results from incorporating more 9 

aggressive growth assumptions than utilized for CEC’s forecasts (producing a higher 10 

demand forecast). 11 

Q. Are there measures that SCE can take if it wants to increase capacity at some future 12 

time and to provide operational flexibility? 13 

A. Yes. To serve the existing Valley South ENA, the Valley Substation has two 500/115 kV 14 

transformers with a total capacity of 1119 MVA.  Two additional 500/115 kV 15 

transformers serve the Valley North ENA.  A fifth transformer is available on-site, but its 16 

capacity is held back by SCE to be used for emergencies and maintenance flexibility for 17 

either the Valley South or Valley North systems.  To accommodate its electric demand 18 

forecast for the Valley South ENA, SCE has proposed the Alberhill System Project 19 

(ASP), a new 1,120 MVA 500/115 kV substation along with 500 kV transmission lines 20 

necessary to interconnect the new station as well as multiple 115 kV transmission 21 

upgrades necessary to transfer approximately 400 MW of load from Valley Substation to 22 

the new Alberhill Substation.  23 

If there is a residual capacity deficiency at Valley South in the planning horizon, the first 24 

action typically investigated by planners is the expansion of capacity at that station.  If 25 

such expansion is either infeasible or results in unacceptable customer impacts, other 26 

                                                
21 SCE response to Data Request A.09-09-022 TURN-SCE-Alberhill-003 Q.02. 

22 Attachment A – SCE response to TURN-SCE-Alberhill-001-Q13. 
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options, such as the ASP, would be pursued.  As explained below, the FEIR considered 1 

the feasibility of adding a transformer to Valley Substation23 and concluded that such an 2 

addition is technically, legally and economically feasible.24  The Draft EIR had initially 3 

stated that this alternative would provide the necessary relief to the existing Valley South 4 

transformers, but rejected this alternative because it did not include a new 500/115-kV 5 

substation and associated system ties with Valley South.  The FEIR modified this finding 6 

to say that the addition of a sixth transformer would not relieve the demand on the two 7 

existing transformers.  However, this conclusion assumed that electric demand forecasts 8 

were much higher than my investigation indicates.  Without the need for ASP, based on 9 

decreased or negative electric load forecasts, an additional transformer at Valley 10 

Substation is a viable strategy for SCE to consider.  11 

 12 

 13 

 14 

 15 

 16 

 17 

 18 

 19 

 20 

 21 

                                                
23 The ASP Alternative E – Upgrade Valley Substation alternative to add a 500/115 kV 
transformer, also included 115 kV segments ASP5, ASP6 and ASP7 (approximately 8.7 miles) to 
make use of the new 115 kV capacity made available by the transformer addition.  An additional 
2.5 miles of 115-kV lines would be reconductored along the Valley–Newcomb–Skylark 115-kV 
subtransmission line.  Additional 115 kV reconductoring may be required in the future. 

24 FEIR ASP Alternative E – Valley Substation Upgrade, Appendix D – Page 36. 
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Figure 9: Potential Expansion of Valley Substation 1 

 2 

Initially in its PEA (Proponent’s Environmental Assessment), SCE rejected the addition 3 

of a sixth transformer25 at Valley Substation due to insufficient space26 and that such an 4 

addition would have exceeded SCE’s design limit for the substation.27  Only after SCE 5 

received data requests of the CAISO and CPUC Energy Division concerning the addition 6 

of a transformer did SCE evaluate whether there is, in fact, sufficient space.  In its 7 

consideration of upgrading Valley Substation, SCE identified six areas of analysis.28 8 

1. Physical space to locate all required equipment 9 

2. Connection to 500 kV switchrack 10 

3. Connection to 115 kV switchrack 11 

                                                
25 Currently there are two transformers serving the Valley North ENA, two transformers serving 
the Valley South ENA and a fifth spare transformer that can be switched to serve either ENA. 

26 ASP PEA, p. 1-12. 

27 See Attachment B – SCE response to data request DRA-SCE-001 Question 5. 

28 Ibid. p. 2. 
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4. Impact to reliability of serving 1,680 MVA of electrical demand from one system 1 

5. Impact to reliability of system stability under abnormal conditions such as faults 2 

6. Impact of increased short circuit duty on utility and customer equipment and 3 

personnel safety 4 

 5 

A. Physical Space 6 

I will address the six Analysis Areas, beginning with areas 1, 2 and 3.  While SCE 7 

indicated in its PEA for the ASP that there was not sufficient space for a sixth 8 

transformer, when SCE analyzed the feasibility, SCE confirmed that there is sufficient 9 

space to install an additional transformer to relieve the loading on the two existing 10 

transformers.29  This includes the installation of the transformer as well as connections to 11 

both the 500 kV switchrack and 115 kV switchrack.30 12 

 13 

B. Flexibility - Balancing Reliability and Cost 14 

As for Analysis Area 4, the impact to reliability of serving 1,680 MVA of electrical 15 

demand from one system, there are multiple metrics for reliability of service through a 16 

transmission system.  Most often, the metric is compliance with the applicable reliability 17 

standards or criteria.  Such compliance is measured by performing power flow analysis 18 

under normal and contingency conditions to observe whether system limits, typically 19 

equipment thermal limits or system voltage limits, are violated.  When asked to provide 20 

power flow analysis demonstrating such violations with a sixth transformer installed, 21 

SCE presented no evidence of such violations.31  Instead, SCE’s response focused 22 

qualitatively on general improvements in reliability associated with having a second 23 

                                                
29 See Attachment B – SCE response to data request DRA-SCE-001 Question 5, p. 2. 

30 See Attachment B - SCE response to data request DRA-SCE-001 Question 5E. 

31 Ibid. 



 

 28 

source for the Valley South ENA such as the Alberhill Substation and the ability to 1 

transfer load between Valley and Alberhill Substations. 2 

Adding transmission facilities can improve reliability to customers.  The challenge 3 

becomes finding the proper balance between reliability and cost.  Is the extra cost 4 

associated with installing the additional infrastructure justified by the improved reliability 5 

that customers receive?  Such weighing of costs and benefits require each to be quantified 6 

and the customer reliability benefits to be monetized.   7 

For example, in the CAISO Planning Standards, Section 5 addresses how to balance new 8 

transmission versus involuntary load interruption.  These CAISO standards first have 9 

three deterministic criteria that limit the amount of load that is lost on a single 10 

contingency.  Note that for substations served radially through a single transmission 11 

circuit, loss of the radial transmission element and associated customer load does not in 12 

and of itself otherwise result in a violation of NERC, WECC or CAISO planning 13 

standards or criteria.  To address this in a simplified manner, the CAISO has used 14 

engineering judgement to set limits on such load loss due to a radial transmission 15 

connection.  However, that is not the specific issue in this case where the improved 16 

reliability is attributable to added flexibility.  Within the CAISO Planning Standards, 17 

additional reliability is addressed through a fourth element stating:  18 

“Upgrades to the system that are not required by the standards in 1, 19 

2 and 3 above may be justified by eliminating or reducing load 20 

outage exposure, through a benefit to cost ratio (BCR) above 1.0 21 

and/or where there are other extenuating circumstances.” 22 

To determine a BCR as described by the CAISO standards, information on the reduction 23 

in the frequency and duration of customer outages or utility costs associated with the 24 

proposed system improvements must be identified.  In addition, the customers’ value of 25 

service (VOS), which quantifies customer choices regarding reliability "worth" and 26 

service costs, must be considered.  This approach determines the optimal level of 27 

reliability for the utility and its customers. 28 
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Despite these requirements in its own planning criteria, SCE has not performed such an 24 

analysis to quantify the reliability benefits of the ASP and how such benefits compare to 25 

                                                
32 SCE response to Data Request A.09-09-022 TURN-SCE-Alberhill-001 Q.02, 
CONFIDENTIAL Attachment 1 (SCE’s “Subtransmission Planning Criteria and Guidelines”). 
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either the previous cost estimate of $295 million in the 2009 ASP Application, the $350 1 

million estimate in its 2010 Testimony, or its most recent estimate of $464 million in its 2 

2017 testimony.33  With only SCE’s arguments for general improvements in reliability 3 

associated with having a second source, it not possible to determine whether such 4 

reliability is worth the ever-increasing cost.  Without such an analysis, there would be no 5 

limit to the cost to achieve these reliability improvements. Planning criteria are developed 6 

with the objective of balancing costs with reliability benefits. These cost vs. benefit 7 

calculations should be a minimum requirement to justify a project that is not needed to 8 

satisfy the adopted planning criteria. 9 

While SCE has not explicitly quantified these benefits, SCE’s actions suggest some upper 10 

limit to the value.  For example, SCE has consistently identified the timing of the need 11 

for the ASP as when its forecast of the electric demand exceeds that two-transformer 12 

bank capacity.  Though it has not attempted to quantify and monetize the reliability 13 

benefits, apparently SCE does not anticipate the benefits of a second source alone to be 14 

sufficient to justify even advancing the need for the ASP ahead of SCE’s forecasted 15 

capacity deficiency at Valley Substation.  Absent the desire for additional transformer 16 

capacity, SCE has not shown that reliability benefits alone are sufficient to justify the 17 

ASP.  Similarly, in the case where the electric demand forecast does exceed the Valley 18 

Substation transformer capacity, SCE has not shown that simply expanding Valley 19 

Substation is inadequate to achieve needed reliability. 20 

SCE asserts that additional operational flexibility is needed to increase “opportunities to 21 

restore electrical service during outages, to perform routine maintenance and inspection, 22 

or to perform routine construction activities throughout the year as needed.”34  However 23 

SCE is currently managing the reliability of the system with its existing configuration.  24 

Additionally, the load duration curve in Figure 10 (below) shows that the Valley South 25 

electric demand is below 50% of its peak value approximately 90% of the year, reflecting 26 

                                                
33 SCE response to Data Request A.09-09-022 TURN-SCE-Alberhill-002 Q.06. 

34 SCE Direct Testimony, p. 8, lines 3-5. 
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many hours in the year when the system is lightly loaded.  With the dropping load 1 

forecasts, SCE should be able to continue to manage the 115 kV system without the 2 

expensive addition of the ASP. 3 

Figure 10: Valley South Load Duration Curve35 4 

 5 

 6 

Therefore, while there arguably may be some reliability benefits attributable to having a 7 

second source in the Valley South ENA, there is insufficient evidence demonstrating a 8 

benefit that warrants a new substation. 9 

 10 

C. System Stability and Short Circuit Duty 11 

In addressing Analysis Area 5, impact to reliability of system stability under abnormal 12 

conditions such as faults, SCE’s concerns about system stability focus on Fault Induced 13 

                                                
35 SCE Data Response A.09-09-022 FRONTLINES-SCE-Alberhill-06 Q15. 
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Delayed Voltage Recovery (FIDVR).  During a fault on the power system, voltages are 1 

suppressed until protective devices remove the faulted elements from the system at which 2 

time system voltages normally recover.  However, under FIVDR, customer induction 3 

motor loads, such as air conditions, stall due to reduced torque associated with the 4 

voltage suppression.  When stalled, an induction motor pulls up to six times, possibly 5 

more, than its rated current.  This high current is largely inductive and further suppresses 6 

system voltages.  Under a FIVDR event, this additional inductive current causes system 7 

voltage to sag at significantly reduced levels for several seconds after a transmission, 8 

subtransmission, or distribution fault.  This can cause the inductor motors to be 9 

eventually disconnected by their own protective device, or in a severe case, possibly lead 10 

to a fast voltage collapse. 11 

While FIDVR are a real phenomenon, there are multiple contributing factors and solution 12 

avenues, and the problem identification and solution can be complex.  Though SCE 13 

identifies a FIDVR concern with installing an additional transformer at Valley, SCE 14 

acknowledges that its ASP alternative is not proposed as a solution to potential FIDVR 15 

events and that any FIDVR benefits are simply ancillary.36  The FEIR also discounts the 16 

FIDVR impact in evaluating the feasibility of adding a transformer by stating, “The 17 

CPUC is aware of the induction motor stalling phenomenon but has determined that the 18 

issue, on its own, may not make this alternative infeasible.”37 19 

Therefore, the impact to reliability of system stability under abnormal conditions is 20 

insufficient to exclude the addition of a sixth Valley 500/115 transformer if it is 21 

determined that the existing transformers do merit loading relief. 22 

And lastly, in addressing Analysis Area 6, the impact of increased short circuit duty on 23 

utility and customer equipment and personnel safety, the evidence indicates that the 24 

limits will not be exceeded.  The Short Circuit Duty (SCD) is the measure of electrical 25 

current that may occur during an electric fault at that location.  Electric equipment must 26 

                                                
36 See Attachment B - SCE response to data request DRA-SCE-001 Question 5E, p. 2. 

37 FEIR Appendix D, p. 36. 
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be sufficiently robust to withstand electromechanical forces associated with currents and 1 

protective devices must be of sufficient rating to interrupt the current contributions that 2 

each may experience during the fault.  The SCE 115 kV equipment at Valley Substation 3 

is generally designed for 50,000 amps (50 kA).  The expected SCD can increase as 4 

additional sources are added to the system or electrical pathways for the current are 5 

installed.  During the course of this proceeding, the estimated SCD at the Valley 6 

Substation 115 kV bus has varied widely.  In early 2010, SCE responded that the 7 

expected SCD in 2012 would be 48 kA with just two transformers and that a third 8 

transformer would cause the 50 kA limit to be exceeded.  It should be noted that at the 9 

time, SCE’s affiliate Edison Mission Energy had proposed interconnecting a new 500 10 

MW natural gas-fired power plant, called Sun Valley directly into the Valley Substation 11 

115 kV.38  Such rotating synchronous generators can be particularly large contributors to 12 

the SCD.  However, Sun Valley’s CEC licensing proceeding was terminated in October 13 

201539 and its Interconnection Agreement with SCE terminated.40   14 

Without the proposed Sun Valley power plant, the FEIR addresses the SCD concern, 15 

stating that: 16 

“The 2010 short circuit value of the Valley South 115-kV bus was 17 

calculated at 32 kiloamps (kA) with the two existing 560-MVA 18 

500/115-kV transformers. The substation’s 115 kV bus is rated at 19 

50 kA. Installation of an additional Valley South transformer would 20 

raise the short circuit level by approximately 16 kA to 48 kA. Based 21 

on this information from the applicant, the CPUC has determined 22 

that although the increase in the Valley South 115-kV bus short 23 

                                                
38 FEIR Appendix D, p. 35. 

39 CEC Sun Valley Energy Project Power Plant Licensing website 
http://www.energy.ca.gov/sitingcases/sunvalley/.  

40 SCE Interconnection Queue https://www.sce.com/wps/portal/home/business/generating-your-
own-power/Grid-Interconnections . 
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circuit value would approach the maximum short circuit value, it 1 

would not exceed it. ”41 2 

Since the development of the FEIR, these SCD values have further dropped.  Today, the 3 

current short circuit duty is 29.2 kA, increasing to 42.3 kA (85% of rating) if a third 4 

transformer is added.  Even with the extensive generation interconnection queue today, 5 

this value would only increase by another 3.5 kA, still well below the equipment 6 

capabilities.42  If such new generation were to cause the short circuit duty to exceed the 7 

equipment ratings, the cost of such mitigation would be the responsibility of the new 8 

generator.  Therefore, as also found by the FEIR, SCE’s expressed SCD concern does not 9 

make the addition of a sixth transformer technically infeasible if it should choose to add a 10 

transformer at some future time.  11 

 12 

X. THE ALBERHILL SYSTEM PROJECT WOULD BE AN UNNECESSARY 13 

EXPENSE 14 

Q. Are there cost considerations that the Commission may want to consider when 15 

deciding if it is in the public interest to allow SCE to construct the ASP? 16 

A. Yes, as can be seen from the load duration curve in Figure 10, the number of hours at 17 

which the demand is at or near these peak levels is expected to be quite small.  Therefore, 18 

the incremental energy to be served by expansion of the transmission system is also 19 

small.  As an illustrative example, assume the following: 20 

• ASP cost of $464M43.  Estimated annual revenue requirement of ~$68M.44 21 

                                                
41 FEIR Appendix D, p. 36. 

42 See Attachment C – SCE response to data request TURN-SCE-Alberhill-001 Question 10. 

43 Not an upper limit according to SCE Direct Testimony, page 26, lines 11-13. 

44 The annual transmission revenue requirement to capital cost conversion is based upon the 
assumptions made in the CAISO’s Transmission Access Charge Model. See 
http://www.caiso.com/Pages/documentsbygroup.aspx?GroupID=7A2CFF1E-E340-4D46-8F39-
33398E100AE7.   
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• 60 MW of incremental capacity utilized in 2025. 1 

• Time the load exceeds 1119 MW Valley Substation capacity = ~1%45 2 

• Load factor of load in excess of 1119 MW = ~50%46 3 

• Incremental Cost per MWH of incremental load served from ASP 4 

$68,000,000/(60MW*0.01*8760H*0.5) = >$25k/MWH 5 

While the values identified are approximate, the calculation shows the relative cost of this 6 

transmission solution.47  This high cost calls into question whether the ASP best serves a 7 

present or future public convenience and necessity.  Future needs, if they arise, could be 8 

filled with more targeted program solutions. 9 

 10 

XI. CONCLUSION 11 

SCE has not demonstrated the need for ASP, based on electric load forecast information 12 

used by the State’s energy agencies, including the CAISO, and other reasonable 13 

assumptions about future load.  Even under SCE’s overly conservative “bottom-up” load 14 

forecast, which suggests that a small amount of additional capacity may be needed in the 15 

Valley South ENA in the future, the ASP is excessive and not needed.  SCE could meet a 16 

future need, should it materialize, at lower cost by adding a transformer to the Valley 17 

Substation, an alternative found technically, legally and economically feasible by the 18 

Final EIR.  19 

California’s initiatives on energy efficiency, distributed resources and demand response 20 

have been ground breaking and are only expected to become even more aggressive as the 21 

goals of SB 350 and AB 802 are reflected in electric demands.  Such developments are 22 

changing the way planners and regulatory authorities view investments in the electric 23 

                                                
45 The exact value cannot be read from Figure 3 as it is quite small. 

46 The exact value cannot be read from Figure 10.  This value may be overstated. 

47 By comparison, Demand Response can cost $33M/yr for 1,500 MW, or $1.3M/yr for the 60 
MW shortfall in this example.  (CPUC Energy Division (ED), Preliminary RESOLVE Modeling 
Results for Integrated Resource Planning at the CPUC, July 19, 2017. Slides #142-143.) 
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transmission system.  This includes asking whether the previously identified future 1 

deficiencies are still expected to occur, and if so, what options are appropriate.  For 2 

example, large capacity expansions pose a greater risk of under-utilization in times of 3 

declining forecasts.   4 

The CAISO transmission planning methods have started to capture some of the dividends 5 

associated with these state goals that will result in direct savings to ratepayers.  Had SCE 6 

likewise embraced these goals and adopted similar load forecasting methods, there would 7 

be no forecasted capacity deficiency on the Valley South 500/115 kV transformers.  8 

Based upon a top-down load forecast as used by the CAISO for subtransmission systems 9 

under its control, the projected electrical demand would not exceed the operating limit of 10 

the two load-serving Valley South 115 kV System 500/115-kV transformers within the 11 

Electrical Needs Area.  In that case, no project is needed.  However, if SCE’s bottom-up 12 

forecast is used to project a capacity deficiency, the construction of the Alberhill System 13 

Project is an expensive solution that provides vastly more capacity than can be justified 14 

by the SCE projected load growth.  ASP does not serve a present or future public 15 

convenience and necessity.  There is no justification for building ASP based on realistic 16 

future needs or to provide needed flexibility or reliability.   17 
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Southern California Edison
Alberhill PTC & CPCN  A.09-09-022

DATA REQUEST SET  A.09-09-022 TURN-SCE-Alberhill-001

To: TURN
Prepared by: Paul McCabe, P.E. 

Title: Project Manager - Grid Modernization, Planning & Technology  
 Dated: 06/01/2017

Question 13:

Please provide 1-in-5 year historical and forecast peak demand information for years 2005 
through 2027, for the following three
forecast situations (historical values should remain unchanged across all three):

i. Information and studies used to construct the historical and forecast load tables as shown in the 
FEIR (e.g., FEIR
   Table 1-1 and FEIR Appendix K Tables 1-1, 1-2, and 1-3)
ii. Information and studies used to develop summer peak  1-in-5 year bus-level base cases for the 
CAISO 2016-2017 Transmission Planning Process    reliability studies - -before adjustment to 
produce SCE system-level peak loads consistent with the applicable 1-in-5 CEC IEPR
demand forecast at the SCE system level1

iii. As in ii above, but after adjustment to agree with the applicable CEC IEPR forecast at the 
SCE systemwide level, i.e., as ultimately provided to CAISO for TPP studies (see footnote 1).

Please identify the CEC demand forecast against which SCE’s buslevel demand projections 
(item ii above) were scaled to produce the
adjusted forecast (item iii above). The requested information should be provided as shown in the 
illustrative table below. Please include explanation where use of aggregated bus resource 
(negative load) categories is necessary, e.g., if forecasts or powerflow base case data do not 
distinguish among
certain bus “negative load” categories. For information used to develop bus level load forecasts 
for TPP studies (items ii and iii above), it is understood that only certain forecast years may be 
available (e.g., 2-, 5- and 10-year horizons. 

1 as summarized in Figure 4-2 of the 2017-2018 CAISO Transmission Planning Process
Unified Planning Assumptions and Study Plan (March 31, 2017)

Load Category Summer Peak MW

2004 Years X… 2027

Valley South 115 kV bus

Load
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Weather-adjusted load (historical only)

On-peak resources (negative load)

PV

Storage

Generation: other/undifferentiated

Demand response <1>

Net bus load

Valley North 115 kV bus

Load

Weather-adjusted load (historical only)

On-peak resources (negative load)

PV

Storage

Generation: other/undifferentiated

Demand response <1>

Net bus load

Alberhill (new 115 kV bus)

Load

Weather-adjusted load (historical only)

On-peak resources (negative load)

PV

Storage

Generation: other/undifferentiated

Demand response <1>

Net bus load

Overall SCE system

Load

Weather-adjusted load (historical only)

On-peak resources (negative load)

PV

Storage

Generation: other/undifferentiated

Demand response <1>

Net System Load

<1> On-peak demand response not included in load
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Response to Question 13:

The tables attached provide the data requested.

(i) Information and studies used to construct the historical and forecast load tables as 
shown in the FEIR
Please refer to page 1 of the attachment titled "A.09-09-22 
TURN-SCE-Alberhill-001-Q13.pdf"

(ii) Information and studies used to develop base cases for the CAISO 2016-2017 
Transmission Planning Process reliability studies - before adjustment.

                  Please refer to page 2 of the attachment titled "A.09-09-22 
TURN-SCE-Alberhill-001-Q13.pdf"     

(iii) Information and studies used to develop base cases for the CAISO 2016-2017 
Transmission Planning Process reliability studies - after adjustment.

                  Please refer to page 3 of the attachment titled "A.09-09-22 
TURN-SCE-Alberhill-001-Q13.pdf"     

To be consistent in the planning timeframe across all three tables, SCE used the 2016-2025 
forecast. The data provided in the attachments referred to above is in response specifically to the 
question; however, the data provided by SCE to the California Independent Systems Operator 
(CAISO) and the data used for independent local area planning requirements are fundamentally 
different. They are different due to the use of different forecasts for different planning activities 
at different planning levels of the electrical system.  

The data provided by SCE to the CAISO is a specific subset of the entire CAISO controlled 
statewide transmission network.  The CAISO uses the data provided by SCE as an integral input 
to generate a statewide forecast of electrical demand attributed to the transmission network. 
Transmission planning does not take into account the date and time variance of peak demand at 
the local-area level as compared to the transmission level. Differences in weather conditions, 
temperature, and time of peak can vary dramatically across the state and this significantly 
impacts peak demand levels. As an example, some of the mountainous areas, experience their 
peak demands in winter, due to lighting, heating, and winter recreational activities. These differ 
from areas that are extremely hot in the summer months, where peak demand is observed in the 
summer due to air-conditioning load. While transmission network planning studies evaluate 
several criteria, their processes and study assumptions are not designed, nor intended, to identify 
and solve local-area capacity requirements.  

SCE's peak demand planning, forecasting data, and planning studies take into account specific 
local information to best forecast local-area peak demand. Moreover, from the 2017-2018 
CAISO TPP, referred to in the question, Figure 4-2 notes that SCE uses the 1-in-10 year 
coincident forecast from the CEC IEPR report for the SCE planning area. The CEC forecast for 
the SCE planning area is a system-level forecast. This forecast is a representation of a coincident 
peak projected demand for the entire SCE planning area (50,000 square miles and over 23,000 
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MW). This value does not take into account the non-coincidence of local-area peak demand 
values. Due to a many reasons, such as local weather conditions, local-area customer generation, 
local-area PV penetration, and local-area economic conditions, most discrete areas record their 
peak demands at different times of day and often on a different date than that of the overall SCE 
system peak. Therefore, the system-wide load forecasts cannot effectively be used to forecast 
and ascertain local-area peak demand requirements. In addition to these issues, local-area growth 
projections, and local-area network efficiency (local system power losses etc.), are also taken 
into account to forecast peak demand.

SCE notes that for the above reasons, the data provided in response to Questions 13, parts (ii) 
and (iii) is not used by SCE to forecast local-area  peak demand. To adequately forecast 
local-area demand, SCE uses the forecast data as provided in the FEIR.
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Load Category

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Valley South 115 kV bus

     Load* 658.0 753.0 853.0 909.0 787.0 829.0 894.0 924.0 928.0 897.0 925.0 881.0

     Weather‐adjusted load (normal) 703.0 777.0 874.0 944.0 817.0 867.0 921.0 934.2 923.0 960.0 951.0 940.0 955.6 978.0 996.0 665.3 675.5 680.7 684.3 688.6 694.1 700.1

     Weather‐adjusted load (1‐in‐5) 748.0 826.7 929.9 1004.4 869.3 922.5 979.9 994.0 982.1 1033.0 1023.3 1011.4 1028.2 1052.3 1071.7 715.9 726.8 732.4 736.4 740.9 746.9 753.3

     On‐peak resources (negative load)

          PV ‐2.6 ‐3.0 ‐3.2 ‐1.9 ‐1.6 ‐1.3 ‐1.0 ‐0.8 ‐0.5 ‐0.4

          Storage 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

          Generation: other/unidentified** ‐3.8 ‐3.9 ‐4.3 ‐1.8 ‐1.6 ‐1.4 ‐1.2 ‐1.1 ‐0.9 ‐0.9

          Demand response <1> 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

     Net bus load (1‐in‐5) 748.0 826.7 929.9 1004.4 869.3 922.5 979.9 994.0 982.1 1033.0 1023.3 1011.4 1021.8 1045.4 1064.2 712.2 723.6 729.7 734.2 739.0 745.5 752.0

Valley North 115 kV bus

     Load* 548.6 594.6 640.0 661.6 597.4 601.6 698.0 692.0 750.2 703.2 727.4 681.4

     Weather‐adjusted load (normal) 586.1 610.4 678.0 690.7 632.1 617.1 692.8 706.3 749.8 758.5 735.0 722.4 712.5 753.2 766.5 778.7 787.3 797.8 809.7 821.1 832.1 843.3

     Weather‐adjusted load (1‐in‐5) 623.6 649.4 721.4 734.9 672.6 656.5 737.1 751.5 797.8 807.1 782.0 765.7 758.1 801.4 815.6 828.5 837.7 848.9 861.5 873.7 885.4 897.3

     On‐peak resources (negative load)

          PV ‐1.0 ‐1.1 ‐1.2 ‐1.3 ‐1.1 ‐0.9 ‐0.7 ‐0.6 ‐0.4 ‐0.2

          Storage 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

          Generation: other/unidentified** ‐2.7 ‐2.7 ‐3.0 ‐1.9 ‐1.6 ‐1.4 ‐1.2 ‐1.1 ‐1.0 ‐1.0

          Demand response <1> 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

     Net bus load (1‐in‐5) 623.6 649.4 721.4 734.9 672.6 656.5 737.1 751.5 797.8 807.1 782.0 765.7 754.4 797.6 811.4 825.3 835.0 846.6 859.6 872.0 884.0 896.1

Alberhill (new 115 kV bus)

     Load*

     Weather‐adjusted load (normal) 358.6 366.4 370.0 373.8 377.0 386.6 396.0

     Weather‐adjusted load (1‐in‐5) 385.8 394.2 398.1 402.2 405.7 416.0 426.1

     On‐peak resources (negative load)

          PV ‐1.5 ‐1.2 ‐1.0 ‐0.8 ‐0.6 ‐0.4 ‐0.3

          Storage 0.0 0.0 0.0 0.0 0.0 0.0 0.0

          Generation: other/unidentified** ‐0.9 ‐0.8 ‐0.7 ‐0.6 ‐0.5 ‐0.5 ‐0.5

          Demand response <1> 0.0 0.0 0.0 0.0 0.0 0.0 0.0

     Net bus load (1‐in‐5) 383.4 392.2 396.4 400.8 404.6 415.1 425.3

Overall SCE System

     Load*
6

21,375   22,334   23,178   23,713    22,020 22,112  22,771  22,443  21,996  22,534  23,055  23,079 

     Weather‐adjusted load (normal) 23,346 23,727 24,022 24,349 24,727 25,010 25,283 25,541   25,773   25,975  

     Weather‐adjusted load (1‐in‐5) 24,840 25,245 25,559 25,907 26,309 26,611 26,901 27,176   27,423   27,637  

     On‐peak resources (negative load)

          PV ‐30 ‐34 ‐36 ‐40 ‐31 ‐25 ‐20 ‐16 ‐9 ‐6

          Storage 0 0 0 0 0 0 0 0 0 0

          Generation: other/unidentified** ‐80 ‐78 ‐64 ‐23 ‐24 ‐24 ‐19 ‐23 ‐25 ‐25

          Demand response <1> 0 0 0 0 0 0 0 0 0 0

     Net bus load (1‐in‐5) 21,375   22,334   23,178   23,713    22,020 22,112  22,771  22,443  21,996 22,534 23,055 23,079 24,730 25,133 25,459 25,844 26,254 26,562 26,862 27,137   27,389   27,606  

<1> On‐peak demand response not included in load

* Recorded ‐ Non weather adjusted

** Includes Energy Efficiency

Notes:

‐‐Unity power factor is assumed and therefore Megawatt and Mega‐volt ampere values are assumed as interchangeable.

‐‐SCE System peak recorded load is not adjusted for weather at the SCE System level.

‐‐The SCE system level PV and EE are non‐coincident values.

‐‐The SCE forecast developed in 2016 was for the 10‐year period 2016 through 2025. 

Summer Peak MVA

Historical Data Forecast Data

‐‐The need date of the Alberhil Project in the 2016‐2025 forecast was deferred to 2021 from 2019 as in the prior forecast; 

however, the operating date was not also deferred in error. This has been corrected in the 2017‐2026 forecast where the 

need date remains 2021 and the operating date is also 2021.

A.09‐09‐022 TURN‐SCE‐Alberhill‐001 
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Load Category

2017 2018 2019 2020 2021 2022 2023 2024 2025

Valley South 115 kV bus

     Load

     Weather‐adjusted load (normal) 971.5 989.0 661.9 672.5 678.2 682.3 686.8 692.8 698.9

     Weather‐adjusted load (1‐in‐5) 1045.4 1064.2 712.2 723.7 729.8 734.1 739.0 745.4 752.0

     On‐peak resources (negative load)

          PV

          Storage

          Generation: other/unidentified**

          Demand response <1>

     Net bus load (1‐in‐5) 1045.4 1064.2 712.2 723.7 729.8 734.1 739.0 745.4 752.0

Valley North 115 kV bus

     Load

     Weather‐adjusted load (normal) 752.6 765.5 778.5 787.6 798.5 810.7 822.4 833.6 845.1

     Weather‐adjusted load (1‐in‐5) 800.7 814.5 828.3 838.0 849.6 862.6 875.0 887.0 899.1

     On‐peak resources (negative load)

          PV

          Storage

          Generation: other/unidentified**

          Demand response <1>

     Net bus load (1‐in‐5) 800.7 814.5 828.3 838.0 849.6 862.6 875.0 887.0 899.1

Alberhill (new 115 kV bus)

     Load

     Weather‐adjusted load (normal) 360.9 369.0 373.0 377.2 381.0 390.5 400.2

     Weather‐adjusted load (1‐in‐5) 384.0 392.6 396.8 401.3 405.4 415.5 425.8

     On‐peak resources (negative load)

          PV

          Storage

          Generation: other/unidentified**

          Demand response <1>

     Net bus load (1‐in‐5) 384.0 392.6 396.8 401.3 405.4 415.5 425.8

Overall SCE System

     Load

     Weather‐adjusted load (normal) 23,746   24,030   24,347   24,755   25,016   25,277   25,511   25,744   25,947  

     Weather‐adjusted load (1‐in‐5) 25,133   25,459   25,844   26,254   26,562   26,862   27,137   27,389   27,606  

     On‐peak resources (negative load)

          PV

          Storage

          Generation: other/unidentified**

          Demand response <1>

     Net bus load (1‐in‐5) 25,133   25,459   25,844   26,254   26,562   26,862   27,137   27,389   27,606  

<1> On‐peak demand response not included in load

** Includes Energy Efficiency

Notes:

‐‐All On‐peak resources (negative load) values are zero as this table represents the before adjustments.

‐‐Unity power factor is assumed and therefore MW and MVA values are assumed as interchangeable.

Forecast Data

‐‐The need date of the Alberhil Project in the 2016‐2025 forecast was deferred to 2021 from 2019 as in the prior forecast; however, the operating 

date was not also deferred in error. This has been corrected in the 2017‐2026 forecast where the need date remains 2021 and the operating date is 

also 2021.

A.09‐09‐022 TURN‐SCE‐Alberhill‐001 Question 13 ‐ Part (ii)
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Load Category

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

Valley South 115 kV bus

     Load

     Weather‐adjusted load (normal)

     Weather‐adjusted load (1‐in‐5)* 963.1 970.8 640.1 641.0 639.2 638.9 638.0 637.9 639.2 638.4

     On‐peak resources (negative load)

          PV

          Storage

          Generation: other/unidentified** ‐11.4 ‐16.2 ‐21.2 ‐26.0 ‐31.0 ‐35.9 ‐41.0 ‐46.0 ‐50.6 ‐55.2

          Demand response <1> ‐26.2

     Net bus load (1‐in‐5)* 951.7 954.6 618.9 614.9 608.2 603.0 597.0 591.9 588.6 583.1

Valley North 115 kV bus

     Load

     Weather‐adjusted load (normal)

     Weather‐adjusted load (1‐in‐5)* 739.2 743.8 745.2 743.0 744.9 751.5 756.2 759.8 765.0 767.6

     On‐peak resources (negative load)

          PV

          Storage

          Generation: other/unidentified** ‐8.0 ‐11.4 ‐14.8 ‐18.2 ‐21.7 ‐25.2 ‐28.7 ‐32.2 ‐35.4 ‐38.7

          Demand response <1> 26.2

     Net bus load (1‐in‐5)* 731.2 732.5 730.4 724.8 723.2 726.3 727.5 727.6 729.6 728.9

Alberhill (new 115 kV bus)

     Load

     Weather‐adjusted load (normal)

     Weather‐adjusted load (1‐in‐5)* 345.1 347.7 347.5 349.3 350.0 355.6 361.9 366.9

     On‐peak resources (negative load)

          PV

          Storage

          Generation: other/unidentified 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

          Demand response <1>

     Net bus load (1‐in‐5)* 345.1 347.7 347.5 349.3 350.0 355.6 361.9 366.9

Overall SCE System

     Load

     Weather‐adjusted load (normal)

     Weather‐adjusted load (1‐in‐5)* 24,456   24,506   24,473   24,500   24,507   24,618   24,668   24,674   24,704   24,677  

     On‐peak resources (negative load)

          PV

          Storage 0 0 0 0 0 0 0 0 0 0

          Generation: other/unidentified** ‐362 ‐513 ‐663 ‐808 ‐959 ‐1106 ‐1262 ‐1417 ‐1568 ‐1723

          Demand response <1> ‐960

     Net bus load (1‐in‐5)* 24,094   23,993   23,810   23,692   23,548   23,512   23,406   23,257   23,136   22,954  

* Derived from the CEC 1‐in‐10 coincident forecast, not 1‐in‐5 non‐coincident forecast

Notes:

‐‐Demand response and AAEE are not yet allocated for the Alberhill Substation; however, they are included in allocation above for Valley South.

‐‐The need date of the Alberhil Project in the 2016‐2025 forecast was deferred to 2021 from 2019 as in the prior forecast; however, the operating date was not also deferred in

error. This has been corrected in the 2017‐2026 forecast where the need date remains 2021 and the operating date is also 2021.
‐‐CEC IEPR forecast values include PV and is not split out as separate line item.
‐‐Demand reponse values in CEC forecast are provided for only year 1. SCE took the associated value for the Valley System (north and south) and evenly split it. Demand 

response resources are not included in the Net Bus Load values

Forecast Data

<1> On‐peak demand response not included in load

** CPUC provided AAEE

‐‐For all values, unity power factor is assumed and therefore MW and MVA values are assumed as interchangeable.

A.09‐09‐022 TURN‐SCE‐Alberhill‐001 Question 13 ‐ Part (iii)
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Southern California Edison
Alberhill PTC & CPCN  A.09-09-022

DATA REQUEST SET  DRA-SCE-001

To: DRA
Prepared by: Paul McCabe 

Title: Senior Engineer  
 Dated: 03/26/2010

Question 05:

On page 1-9, Section 1.3.1, SCE states that they first evaluate whether the existing electric 
infrastructure could be modified to meet the project need. Please provide a complete copy of the 
evaluation of the Valley Substation.

Response to Question 05:

There is no copy of an evaluation performed at Valley Substation, however the process of the 
evaluation is as follows.

The evaluation began with a review of the existing electrical facilities at Valley Substation, 
future planned upgrades and additions, planned design limits of the substation, and the historical 
and projected electrical demand values. Currently, Valley substation operates as two separate 
and distinct electrical systems, each served by two 560 MVA 500/115 kV three-phase 
transformers. The 500 kV transmission system source is common to both 115 kV systems, 
though the 115 kV facilities that serve each system are distinct and electrically separate.

The planned design limits of Valley Substation were for four 560 MVA 500/115 kV three-phase 
transformers. Three of these were planned to serve electrical demand, with the fourth identified 
as an on-site spare. Rapid growth in the San Jacinto Valley region during the past ten years 
exceeded expectations as well as SCE’s ability to maintain pace with it. In 2003, the third 
transformer (spare at the time) was put in-service to serve electrical demand and Valley 
Substation was still operated as a single 115 kV system. A fourth transformer was ordered to be 
a spare, however upon its arrival in 2004, because operating concerns with three transformers in 
parallel, it became necessary to split the system into two separate 115 kV systems, the Valley 
North 115 kV System and the Valley South 115 kV System with each system being served by 
two transformers.

As part of the system split, the fourth transformer (spare) was required to be placed in-service to 
serve electrical demand. This resulted in all four transformers serving electrical demand without 
an on-site spare. Once the fourth transformer was placed in-service to serve electrical demand, 
operating procedures were developed, to account for the fact that Valley Substation no longer 
had an on-site spare transformer, until a permanent solution could be developed. At this time as 
well, a long-range master plan was developed for the San Jacinto Valley region which identified 
the eventual need for four additional transmission source substations to serve the ultimate 



electrical demands of the region. The first of these four additional substations was identified as 
the Alberhill System Project.

As Valley Substation had reached its ultimate design limit, it became imperative to immediately 
begin the design of a project to provide relief to Valley Substation. Between the years 2004 and 
2007, electrical demand continued to grow at unprecedented levels and projections at the time 
indicated that by 2011 (current forecasts indicate the date is 2014), the capacity of the 
transformers serving the Valley South 115 kV System would be exceeded. While a long-term 
solution would be needed, it was recognized that until such a time that it could be realized, 
evaluation of alternatives would need to be performed to both validate the proposed Alberhill 
System Project as the proper long-term solution, but also to determine what short-term solutions 
were available. This is when analysis was performed of Valley Substation to determine if any 
solution there might be possible. Additionally, other alternatives were evaluated such as the 
transfer of electrical demand from the Valley South 115 kV System as well as different locations 
for a new transmission substation.

The determination that Valley Substation cannot be further expanded came from several issues. 
Following the fourth transformer being put in-service, a spare transformer would be required to 
be installed at Valley Substation to be in compliance with SCE Transmission Planning Criteria 
and Guidelines. This would be the fifth transformer, exceeding the design limits of the 
substation. The reason that it was possible to develop a plan for the fifth transformer was a result 
of the need to retire the 500 kV gas-insulated switchgear (GIS) due to performance and 
maintenance problems. Although four transformers was the design limit of Valley Substation, 
the construction of a new 500 kV open-air switchrack and the subsequent demolition of the 500 
kV GIS equipment created sufficient space to allow the installation of the fifth transformer as a 
spare.

Per data requests of the CAISO and CPUC Energy Division, evaluation was performed to 
determine if installation of a sixth transformer was possible. This was initially deemed not 
feasible due to the requirement of space from a physical placement of required facilities. Upon 
further review, it appears that it is possible for a sixth transformer to be installed from the 
perspective of physical space requirements; however, this is only part of the review to determine 
feasibility.

Consideration of installing a sixth 560 MVA 500/115 kV transformer must include the following 
analysis to determine feasibility.
· Physical space to locate all required equipment
· Connection to 500 kV switchrack
· Connection to 115 kV switchrack
· Impact to reliability of serving 1,680 MVA of electrical demand from one system
· Impact to reliability of system stability under abnormal conditions such as faults
· Impact of increased short circuit duty on utility and customer equipment and personnel 
safety

Analysis of the ultimate planned used of Valley Substation is required to determine the future 
needs of both 500 kV and 115 kV equipment. This includes such things as transformers, 



switchrack positions, entry and exit strategies for transmission and subtransmission lines.  A 
long-term approach (beyond that of just a 10-year plan) is necessary to ensure optimal 
coordination between transmission system planning needs, distribution system planning needs, 
and generation interconnection project needs. Further review determined that connections at the 
115 kV and 500 kV buses would be possible.

In spite of the available physical space and 500 and 115 kV connections to connect a sixth 
transformer, SCE has determined that it not feasible to install a sixth transformer at Valley 
Substation for the following reasons related to the safe and reliable operation of the electrical 
system.

SCE does not consider serving up to 1,680 MVA of electrical demand from one system a reliable 
system configuration. Further expansion of the Valley South 115 kV System subjects an 
excessive number of customers to the exposure of unplanned electrical outages. Prudent 
electrical system design of radial distribution systems incorporates a philosophy that to maintain 
a reliable electrical system, there should be reasonable limitations to how much electrical 
demand is served from a single distribution system. This approach can be likened to the “too 
many eggs in one basket” theory. Electrical system reliability in a large area with substantial 
electrical power requirements, such as the San Jacinto Valley region, is significantly enhanced 
when served by more than one distribution system which limits the impact to customers due to 
system events which cause unplanned outages (vehicle struck poles, wind, lightning, equipment 
failure, system operator error, etc).

The proposal to install a sixth transformer at Valley Substation (a third load-serving transformer 
on the Valley South 115 kV System) increases the short circuit current that is produced during 
faulted conditions. Short circuit current refers to the amount of electrical current that flows 
during a faulted condition. Equipment used in electrical systems has a specified rating that 
identifies the amount of short circuit current it is designed to withstand. The occurrence of 
electrical faults are inherent to electrical systems and equipment used within the system must be 
rated appropriately to safely withstand the short circuit current it may be exposed to.

The impact from this increase in short circuit current must be acknowledged throughout the 
Valley 115 kV System. Equipment at all voltages levels must be reviewed to determine whether 
existing ratings would be adequate for the increased value of short circuit current. This includes 
substation equipment as well as equipment to ensure the safety of personnel (e.g., personnel 
safety grounds) used when working during outages. The short circuit duty with two transformers 
in 2012 is expected by be approximately 48 kA. Section 4.3.3.3. of the SCE Transmission 
Planning Criteria and Guidelines states that the short circuit duty at 115 kV will usually be 
limited to 50 kA. The proposed addition of a third load-serving 560 MVA 500/115 kV 
transformer in 2014 on the Valley South 115 kV System would violate the criteria as the short 
circuit duty is calculated to well exceed 50 kA.

Lastly, the Valley System, like several areas in the country in recent years, has been subject to 
reliability issues surrounding the phenomenon of stalled induction motors (e.g., residential air 
conditioning demand) following 115 kV system faults, also known as Fault Induced Delayed 
Voltage Recovery (FIDVR). This issue dates back to at least the summer of 2004 when a fault 



occurred on the 115 kV system which resulted in a sustained low voltage condition, 
approximately 35 seconds in duration, and from which approximately 400 MVA of customer 
demand was lost. During this event, the protective devices, in place to clear the fault, functioned 
properly yet the system was unable to recover before a significant amount of customer demand 
was dropped. This 2004 FIDVR event was essentially caused by the large concentration of 
induction motor load and the aggregate behavior, beyond SCE's control, of that load in response 
to the normally-cleared system fault.  At least 14 similar events have occurred in the Valley 
System since 2004 and while the magnitude of these events varied, each had the same outcome, 
delayed voltage recovery and lost electrical demand caused by the aggregate behavior of large 
concentration of induction motor load on the system at the time of the fault, despite normal fault 
clearing.

The susceptibility of the Valley 115 kV Systems to be impacted by this phenomenon is largely 
due to two factors.
1. The sheer amount of electrical demand served by each of the Valley 115 kV Systems 
which is made possible by the two 560 MVA transformers serving each system (typical radial 
transmission/distribution systems throughout the SCE territory are served by two 280 MVA 
transformers, thus by design limiting the individual systems to 560 MVA of electrical demand).
2. The high density of residential and commercial air conditioning systems within the 
systems.

While FIDVR events are due to customer load characteristics that are by definition beyond 
SCE's control, two primary means to reduce the susceptibility to the induction motor stalling 
phenomenon would be to “stiffen” the 500 kV transmission system or to reduce the amount of 
induction motor load in the distribution system. Stiffening the 500 kV transmission system 
would typically be performed by supplying more 500 kV source lines to Valley Substation. 
Reducing the amount of induction motor load in the distribution system would typically be 
performed by reducing the amount of electrical demand served by the system through a transfer 
of electrical demand from the system to another system.

The proposal to further increase the capacity of the Valley South 115 kV System, by installing a 
third load-serving transformer, is not representative of sound engineering practice. The capacity 
to serve up to 1,680 MVA of electrical demand from one system puts a significant number of 
customers at risk for electrical service interruptions under abnormal conditions (e.g., fault 
conditions). Increasing the amount of induction motor load served by the Valley South 115 kV 
System (through continuing to add more customers) only serves to heighten the susceptibility of 
the system to the induction motor stalling phenomenon. Additionally, the addition of the third 
load-serving transformer in the Valley South 115 kV System, could adversely affect the 
reliability of the Valley North 115 kV System. Adding a third transformer would reduce the 
impedance between the Valley South 115 kV System and the 500 kV system, increasing the 
likelihood that. during an induction motor stalling event on the Valley South 115 kV System, the 
Valley North 115 kV System would be subjected to the impact of the event as well.

In summary, the addition of the sixth transformer would: (1) result in short circuit current values 
that exceed SCE criteria; (2) only satisfy the short-term electrical demand needs of the area; (3) 
does not increase system operational flexibility; and (4) decreases the reliability of the electrical 



system serving it by making it more prone to induction motor stalling (FIDVR) events.  

The proposed Alberhill System Project serves the purpose of not only increasing the total 
capacity to serve the long-term electrical demand needs in the southern portion of the San 
Jacinto Valley region, but also provides significant improvements to the system reliability and 
operational flexibility under normal and abnormal conditions.
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DATA REQUEST SET  DRA-SCE-001-Supplement

To: ENERGY DIVISION
Prepared by: Paul McCabe 

Title: Senior Engineer  
 Dated: 08/02/2010

Question 5E:

a. SCE further states, “it appears that it is possible for a sixth transformer to be installed from 
the perspective of physical space requirements.” Based on our evaluation, DRA agrees. SCE 
continued with six elements of an analysis to determine feasibility of operating with a sixth 
transformer. DRA addresses these elements in turn as follows:

(1) Physical space to locate all required equipment. Based on a review of SCE provided 
documentation, DRA believes that there is physical space to locate all required equipment.

(2) Connection to the 500 kV switchrack is feasible. SCE states that connection is feasible.
(3) Connection to the 115 kV switchrack is feasible. SCE states that connection is feasible.
(4) Impact to reliability of serving 1,680 MVA of electrical demand from one system. SCE states 

that they do not consider serving up to 1,680 MVA of electrical demand from one system 
[versus 1,120 MVA as at present] to be a reliable system configuration. Please provide 
detailed power flow analyses that specifically indicate reliability criteria violations under the 
1,620 MVA configuration versus the 1,120 MVA configuration.

(5) Impact to reliability of system stability under abnormal condition such as faults. Similar to 
(4), above, please provide detailed system stability analyses that specifically indicate that 
system stability criteria are violated as a result of the 1,620 MVA configuration versus the 
1,120 MVA configuration. In SCE’s response substantial material was presented regarding a 
new nationwide reliability issue known as Fault Induced Delayed Voltage Recovery 
(FIDVR). In DRA’s opinion, this issue is not a result of SCE’s current configuration nor will 
it be solved by changes in SCE’s configuration. Since the basic phenomenon causing the 
reliability issue is the stalling of residential air conditioning system induction motors 
following system faults and normal clearing, the problem will be solved, in DRA’s opinion, 
by the addition of appropriate protective devices in the standard design of residential air 
conditioning units.

(6) Impact of increased short circuit duty on utility and customer equipment and personal safety. 
SCE states that if a third load serving transformer were added to the Valley South 115 kV 
System, there would be an increase in the short circuit current that is produced during faulted 
conditions. SCE also states that equipment at all voltage levels must be reviewed to 
determine whether existing ratings would be adequate for the increased value of short circuit 
current. DRA certainly agrees that such a review is necessary. In this regard, please provide 
the nameplate rated short circuit current value for the 500/125 kV transformers.

Response to Question 5E:



(4)
SCE's position that serving 1,680 MVA of electrical demand from one system is not a reliable 
means to provide electrical service is primarily based on several principals.

The Alberhill System Project objectives include creating an additional 500/115 kV system to 
provide additional transformer capacity to serve existing and future long-term electrical demand 
in the area as well as to create 115 kV system tie-lines for which the Valley South 115 kV 
System currently has none. These two primary objectives would result in a more reliable 
electrical system network within the San Jacinto Valley region. Through the creation of a second 
500/115 kV system and the corresponding transfer of electrical demand, the two systems 
together would provide for the long-term electrical needs of the area from the standpoint of both 
a capacity and reliability.

The proposal to add a third transformer to the Valley South 115 kV System would result in an 
extremely large radial distribution system (serving up to 1,680 MVA of customer demand) 
versus that of several smaller radial distribution systems and exposes a great number of 
customers to electrical system interruptions due to certain events such as faults within the 
system. Increasing the capacity of the Valley South 115 kV System in turn, increases the number 
of customers served and exposed to service interruptions. Typical SCE design of similar type 
systems (e.g., the more common 220/66 kV systems throughout the SCE territory) generally 
limits the amount of transformation to 560 MVA (two 280 MVA transformers) per bus section. 
This is a design consideration which incorporates such things as limiting the number of 
customers exposed to electrical service interruptions resulting from faulted conditions and also 
that of limiting the available short-circuit duty, which if excessive could result in such things as 
equipment failure and safety hazards.

Without the creation of another 500/115 kV system and only giving consideration to the need to 
provide additional transformer capacity (as suggested by adding a third 560 MVA transformer to 
the existing Valley South 115 kV System), only one of the project’s primary objectives would be 
addressed. This configuration would result in greater potential for reduced reliability resulting 
from outages to equipment during faulted conditions and would without the creation of system 
tie-lines, provide no enhancement to the operational flexibility of the system. 

By continuing to allow more electrical demand to be added to the existing Valley South 115 kV 
System, the number of customers exposed to the issues addressed above increases.

(5)
SCE is not proposing the Alberhill System Project as a solution to address FIDVR events. As 
previously stated in the Alberhill System Project PEA and in CPUC Energy Division and DRA 
data requests, the purpose of the Alberhill System Project is to create a new 500/115 kV system 
which would provide additional electrical infrastructure capacity to reliably serve existing and 
future electrical demand in the Electrical Needs Area. SCE is simply noting that another benefit 
of the Alberhill System Project would be the positive impact the project would have on FIDVR 
events in the area.

It is important to note that SCE has been, and continues to be, a key leader in ongoing 



industry-wide research efforts related to FIDVR. It is SCE's opinion that the industry has not 
reached any consensus on a solution for FIDVR problems; in fact, the industry has recognized 
that a “one-size-fits-all” solution may not be possible. The industry continues to investigate a 
wide variety of possible FIDVR solutions. While one long-term solution may eventually involve 
implementation of changes in nationwide or statewide residential A/C design and manufacturing 
standards, another much more immediate solution - also recognized by the industry - is 
location-specific implementation of strategies to limit the amount of electrical demand subjected 
to low voltages during FIDVR events.  This would be a clear and immediate benefit of the 
Alberhill System Project which would result in a reduction in the amount of induction motor 
load served in the Valley South 115 kV System.

(6)
The existing transformers at Valley Substation have nameplate ratings of 560 MVA 525/120 kV 
and impedance values (%X) of 12.3% on a 300 MVA base. This translates into approximately 
2,439 MVA of maximum short circuit duty. At 120 kV rated voltage this is approximately 
11,735 amps each. 
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DATA REQUEST SET  A.09-09-022 TURN-SCE-Alberhill-001

To: TURN
Prepared by: Paul McCabe, P.E. 

Title: Project Manager - Electric System Planning  
 Dated: 06/01/2017

Question 10:

Concerning the expansion of Valley Substation, the FEIR Appendix K states:

“Third, adding a third 500/115-kV transformer to the Valley Substation would increase the 
current flowing into the circuit and
exceed the interrupting rating of the circuit breakers. This could cause failures or explosions in 
the breakers, leading to wide area
outages, equipment damage, and personal hazard. Even under normal conditions, the addition of 
a transformer at the Valley
Substation would necessitate line replacements.”

a. Does SCE agree with the FEIR’s statement that adding a third 500/115-kV transformer to the 
Valley Substation could cause
    failures or explosions in the breakers? Please explain your answer.

b. What is the current short circuit duty at the Valley South 115 kV?

c. How would the short circuit duty change with the addition of a third 500/115-kV transformer 
to the Valley Substation,
    assuming the Valley-Ivyglen Subtransmission Line Project is in service?

d. With the third 500/115-kV transformer to the Valley Substation in service, what breaker 
ratings would be
     exceeded?

e. Please provide short circuit data files for the SCE system in either the Aspen OneLiner 
(preferable) or GEPSLF format
    sufficient to model the short circuit duty at Valley Substation.

Response to Question 10:

a.  SCE agrees with the assessment in the FEIR regarding the potential impacts that could 
occur because of a circuit breaker failure resulting from a faulted condition that produces 
short-circuit duty in excess of the circuit breaker rating. Electrical equipment such as circuit 
breakers are manufactured with ratings that indicate the maximum normal-condition operating 
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limits and also that of the maximum abnormal-condition operating limits that apply under fault 
conditions. Manufacturers provide these ratings to indicate the safe operating limits of the 
equipment. At present, the short-circuit duty is not projected to exceed the maximum operating 
limit of 50 kA; however, in the past it was, and that was due to planned generator 
interconnection projects of significant size with large short-circuit duty contributions (one of the 
projects would have added 10 kA). While these projects are not currently active or in 
development, there are concerns regarding maintaining short-circuit duty values to manageable 
levels that would not adversely be able to impact operational flexibility and safety.

b.  The current short-circuit duty values depend on the configuration of the system (e.g., 
normal conditions or abnormal conditions). The short-circuit duty value as the system is operated 
today, and with a normal configuration, is approximately 29.2 kiloamps (kA).  The effective 
short-circuit duty value as the system is operated today, and with an abnormal configuration 
(spare transformer operating in parallel with normal load-serving transformers), can be as high as 
approximately 42.3 kA.

Additionally, there are projected values in the future based on changes in planned changes in 
system configuration and/or short-circuit duty contributions from generation interconnection 
applications.  With consideration of the current generation interconnection queue, at this time the 
short-circuit duty is projected to be approximately 30.5 kA under a normal configuration and 
approximately 45.8 kA under abnormal configurations (three transformers operating in parallel).

SCE must consider the contributions of proposed generation projects when it performs system 
planning activities over the planning horizon, and when system impact studies are performed in 
response to generation interconnection requests. Over the eight years in which the Alberhill 
System Project has been developed and under review, short-circuit duty values have changed 
based on changes in system configurations and due to changes in the generation interconnection 
queue as proposed projects both enter and exit the queue.

c.  The short-circuit duty at the Valley D-section 115 kV bus with three transformers 
operating in parallel, and upon completion of the Valley-Ivyglen 115 kV Line Project, would not 
be significantly different under the scenario of three transformers operating in parallel and 
responded to in part b. of this data request response.

d.  As mentioned in the response to part a., the concern is for the 18 circuit breakers that are 
connected to the C and D-sections of Valley Substation, that would be subject to the increased 
short-circuit duty. Additionally, there are other circuit breakers downstream that have not been 
evaluated, such as the 115 kV and 12 kV circuit breakers at substations in near proximity to 
Valley Substation such as Sun City and Newcomb Substations.

e.  SCE does not calculate short-circuit duty values using either ASPEN oneliner or 
GEPSLF and thus cannot produce the requested files. 
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Attachment D:  Witness Qualifications 1 

QUALIFICATIONS AND PREPARED TESTIMONY OF 2 

ROBERT T. JENKINS 3 

 4 

Q.1. Please state your name and business address. 5 

A.1. My name is Robert Jenkins. My business address is 5440 Edgeview Drive, Discovery 6 

Bay, California, 94505. 7 

Q.2. By whom are you employed and in what capacity? 8 

A.2. I am employed by Flynn Resource Consultants Inc. (Flynn RCI) as a Managing 9 

Consultant. 10 

Q.3. Briefly describe your relevant educational background and work experience. 11 

A.3. I received a Bachelor of Science in Electrical Engineering degree at North Carolina State 12 

University and a Masters of Engineering in Electric Power from Rensselaer Polytechnic 13 

Institute.  I am a registered professional engineer in the State of California. 14 

I have been employed in the industry for over 36 years.  For 20 years I served in various 15 

engineering and management positions in Pacific Gas and Electric Company’s 16 

transmission planning department responsible for preparing and overseeing analysis and 17 

recommendations for improvement of PG&E’s electric transmission system including 18 

providing testimony at state and federal proceedings.  For twelve years I specialized in 19 

generation interconnection issues though management of generation interconnection 20 

activities at Mirant, Pacific Gas and Electric and First Solar.  I also managed the 21 

transmission evaluation for Pacific Gas and Electric’s long-term energy procurement 22 

activities.  I am currently a consultant providing expert support on transmission planning 23 

and generation interconnection matters. 24 

Q.4. What is the purpose of your testimony? 25 

A.4. The purpose of my testimony is to describe how SCE forecast for the electric demand do 26 

not fully recognize California’s ground breaking initiatives on energy efficiency, 27 



 

 

distributed resources and demand response.  While the CAISO transmission planning 1 

methods have started to capture some of the dividends associated with these state goals 2 

and the resultant direct savings to ratepayers. Had SCE likewise embraced these goals 3 

and adopted similar load forecasting methods, there would be no forecasted capacity 4 

deficiency on the Valley South 500/115 kV transformers. 5 

If additional capacity is needed, the decline in the rate of electric demand growth already 6 

experienced by SCE and future declines forecasted by the CEC do not justify major new 7 

infrastructure that would double the existing capacity.  If additional capacity is needed, 8 

incremental augmentation of existing facilities is the prudent course of action unless SCE 9 

can demonstrate clear benefits that exceed project costs under a range of planning 10 

scenarios. 11 

Q.5. Does that complete your prepared testimony? 12 

A.5. Yes, it does.  13 



 

 

Attachment E:  Glossary of Acronyms 1 

 2 

AAEE  Additional Achievable Energy Efficiency 3 

ASP  Alberhill Substation Project 4 

BAA  Balancing Authority Area 5 

BCR  Benefit to Cost Ratio 6 

BTM   Behind-The-Meter 7 

CAISO California Independent System Operator 8 

CEC  California Energy Commission 9 

CEDU  2016 California Energy Demand Updated Forecast 2017–2027 10 

COD  Commercial Operation Date 11 

CPCN  Certificate of Public Convenience and Necessity 12 

CPUC  California Public Utilities Commission 13 

DEIR  Draft Environmental Impact Report 14 

DG  Distributed Generation 15 

DR  Demand Response 16 

E3  Energy & Environmental Economics 17 

ED  Energy Division 18 

ENA  Electric Need Area 19 

FEIR  Final Environmental Impact Report 20 

FERC  Federal Energy Regulatory Commission 21 

FIDVR Fault Induced Delayed Voltage Recovery 22 

GHG  Greenhouse Gas 23 

IEPR  Integrated Energy Policy Report 24 

IRP  Integrated Resource Planning 25 

kA  kiloamp 26 

kV  kilovolt 27 

LA  Los Angeles 28 

LSEs  Load Serving Entities 29 

MMT  Million Metric Tons 30 



 

 

MVA  Mega-volt ampere 1 

MW  Megawatt 2 

MWh  Megawatt-hour 3 

NERC  North American Electric Reliability Corporation 4 

PEA  Proponent’s Environmental Assessment 5 

PG&E  Pacific Gas and Electric Company 6 

PV  Photovoltaic 7 

RPS  Renewables Portfolio Standard 8 

SB  Senate Bill 9 

SCD  Short Circuit Duty 10 

SCE  Southern California Edison Company 11 

SDG&E San Diego Gas and Electric Company 12 

TPP  Transmission Planning Process 13 

TURN  The Utility Reform Network 14 

VEA  Valley Electric Association 15 

VOS  Value of Service 16 

WECC Western Electricity Coordination Council 17 
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