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1.0. Introduction 

This study was conducted in response to Study Request 34 in the June 15, 2018 letter of the 
Federal Energy Regulatory Commission (FERC) in connection with the application of the Nevada 
Hydro Company application for a license to construct and operate the Lake Elsinore Advanced 
Pumped Storage (LEAPS) Project (Project No. 14227).  This 500 MW facility would interconnect 
to the Southern California Edison (SCE) system via a 500 kV transmission line to the proposed 
Lake or Alberhill Substations. It would also connect to the San Diego Electric and Gas (SDG&E) 
Company electric system via a 500 kV line to a new substation, the Case Springs Substation, which 
would have three 500/230 kV transformers and three 230 kV phase shifting transformers. The 
arrangement of this substation is shown in the single-line diagram shown in Figure 1. To complete 
the interconnection to the rest of the SDG&E system, two 230 kV lines would be extended from 
Case Springs to the Talega 230 kV Substation, and two more 230 kV lines would connect Case 
Springs to the Escondido 230 kV Substation. These lines would use (and replace the existing 230 
kV line on) the right-of-way between Talega and Escondido. 

Figure 1:  Diagram of LEAPS Project and associated Transmission 

 



  2 | P a g e  

 

Since LEAPS is connected in such a fashion that it could either generate or pump-to-store in 
either the direction of SCE or SDG&E, it is necessary to use the phase shifting transformers to act 
as flow control devices. Otherwise the means of interconnecting in both directions could allow 
the potential through-flow of power from SCE’s system to Case Springs, or vice-versa, beyond 
just the supply or withdrawal of power from LEAPS. 

This study has been undertaken to document guidance from the utilities and the CAISO and 
to show that the phase shifting transformers at Case Springs have adequate control capability to 
limit the flow on the interconnecting system to what is intended to be used or produced by the 
LEAPS facility.  First, phase shifting transformers have discrete phase shift positions. They are not 
linearly continuous but move step-wise. Their control range is broad, but not linear.  In addition, 
the response of phase shifters to changing conditions is not instantaneous. While a contingency 
event, such as a line outage may have an immediate effect on system flows, it may take up to 
several minutes to reposition the phase shift angles of the three devices to bring the net flows 
back into line with the desired output/input to LEAPS. 

2.0. Study Process Description 

The intention of this study is to determine the ability of the phase shifters at Case Springs 
to manage the flows on the 500 kV lines interconnecting LEAPS such that they cause the sum of 
the flows to match the intended power from/to LEAPS. All the base condition flow diagrams (see 
attachments) show the pre-contingency flows on the LEAPS interconnection lines, and then the 
post-contingency diagrams show the flows after the phase shifters have changed their tap 
positions to bring the desired net flows at LEAPS back into as near a zero net through power flow 
as possible. 

The study analysis was conducted using the Siemens PTI PSS®E Version 33 load flow 
software. 

As suggested by FERC, Nevada Hydro has dialogued with a group of advisors from the 
California Independent System Operator (CAISO), San Diego Gas & Electric Company (SDG&E), 
and Southern California Edison Company (SCE) to determine what timeframe and system 
conditions would be most appropriate for testing.  See Attachment 1 for copies of emails from 
representatives of each consulting entity.  Nevada Hydro has included all suggestions in this final 
study. 

The process of the collaboration was for Nevada Hydro (NH) to prepare and submit a 
proposed study plan to the three others involved. NH received back comments from all three 
participants. The original proposed study time frame was winter conditions in 2021 and summer 
conditions in 2022. A collection of various types of contingency tests were also proposed by NH. 
These were mostly 500 kV transmission line outages. They covered  

 Base cases (no contingency),  

 Single contingencies (N-1; single line or transformer outage),  
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 Generator outages followed by transmission outages (G-1, N-1; single generator 
outage, a period for system adjustment, and followed by single line outage),  

 Two-line outages with a time for system adjustment between (N-1-1).  

These are fully accepted testing standards, but did not include such contingencies as might cause 
transient stability issues, such as a line outage with a circuit breaker failure requiring immediate 
further outages, since phase shifting transformers cannot respond in the very short time reaction 
needed for these types of failures. Also, initial tests of the most severe contingency type, the 
simultaneous loss of two transmission lines with no opportunity to adjust between their 
occurrence (N-2), and the most severe cases of this type mostly resulted in an immediate system 
collapse. Thus, these types of contingencies were deemed by Hydro to be systemic problems that 
the phase shifters neither caused nor could affect. So, N-2 testing was not used. 

There were questions from the participants concerning how the phase shifters would be 
controlled (automatic, manual). They also suggested that an operating study for the phase 
shifters should be performed about a year before they were operational. Hydro agrees with this 
perception. Thus, the operations-related issues raised by the participants were seen to 
something to be dealt with during that study of their operation. 

It was agreed that the most appropriate testing would be with two system cases having the 
maximum north-to-south and south-to-north power flow over the former WECC transmission 
path extending south from the San Onofre Nuclear Generating Station’s 230 kV substation. The 
underlying reason for this set of choices was to find system conditions that would have the largest 
reasonable power angular difference between the two points of interconnection of LEAPS. These 
are the Alberhill 500 kV Substation at the northern end and the Case Springs 230 kV Substation, 
near the Talega 230 kV Substation, at the southern end. 

The two power system load flow (steady state) models used for the study were supplied by 
CAISO. The models provided included the entire interconnected system of the Western Electricity 
Coordinating Council (WECC). The two cases were developed to represent the southern California 
system as planned for the year 2023. One case had high generation levels from renewable energy 
sources in the area around San Diego and east to the Imperial Valley. The other case had 
essentially no renewable energy generation operating in that area.  

Thus, the high renewables case has significant power flows from south to north on the 
transmission line grouping that used to be called Path 44 (with the retirement of San Onofre, the 
path rating has largely lost its significance, and WECC has deleted it from its Path Rating Catalog). 
The low renewables case has high flows from north to south on the old Path 44 lines. The 
important issue in this process was to find as wide an angular difference between the two 
opposite ends of the interconnection lines. This was deemed by all to be successful. 

The load level of the two cases is about 75% of estimated real power peak demand in San 
Diego in 2023. It was not deemed necessary to use a peak demand condition, since the purpose 
of the study was to evaluate the performance of the Case Springs phase shifters, not to test 
system reliability in steady state and dynamic analyses, as would be carried out by CAISO in its 
bi-annual transmission plan. 
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The angular differences between the Alberhill 500 kV bus, the north end of the LEAPS 
interconnection, and the Talega 230 kV bus, the nearest existing bus to the new Case Springs 230 
kV bus, at the southern end are shown in the table below. 

 

 Case 

 High Renewables Low Renewables   

Alberhill 500 kV Bus Angle  79.4° -16.3° 

Talega 230 kV Bus Angle 76.1 -40.0° 

Difference - 3.3° -23.7° 

Path 44 (South of SONGS) Flow S-N 1,596 MW N-S 1,301 MW 

 

3.0. Project Description 

The Lake Elsinore Advanced Pumped Storage Project (LEAPS) is to be located on the west 
side of Lake Elsinore in southern California, using the lake as its lower reservoir and a new lake 
to be built in the area to the west of the city. The Project is planned to be able to produce up to 
500 MW in the generating mode and will use up to 600 MW in its pumping mode. 

The Project will interconnect to the existing southern California system as shown on figure 
1. This interconnection includes a 500 kV transmission line from the Valley-Serrano area of SCE 
to the Project and a set of 500 kV and 230 kV lines to the south into the SDG&E service area.  The 
northern terminus of the interconnecting transmission is to be at the proposed SCE Lake 500 kV 
bus, as described in the final license application (FLA).1  The southern terminus is the be at the 
proposed Case Springs site, also as described in the FLA. 

4.0. System Status Tests Process Description 

Included in the System Diagrams section of this report are two diagrams showing the system 
conditions in the Area of Interest before the LEAPS project and associated transmission are 
added. Then there are a set of diagrams showing the base system conditions with LEAPS installed. 
For each of the two base cases the diagrams with LEAPS added show the following conditions: 

a) LEAPS out of service, all transmission in service 

b) LEAPS generating 500 MW and delivered north to SCE 

                                                      
1
/ Although the cases being used in this modeling, as supplied by CAISO to the Project staff designate the proposed 

Alberhill substation, the California Public Utility Commission has not approved this proposed project.  As a result, 
this study uses the interconnection point to SCE as described in the FLA at a new substation, to be called Lake, 
rather than at Alberhill.  Since this new interconnection point is only a mile from Alberhill in an east-west 
direction along the Valley-Serrano 500 kV corridor, and the interconnection line will be essentially the same 
length, it was agreed that there was no need to change the models for this study. The results will vary only 
minutely. 
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c) LEAPS generating 500 MW and delivered south to SDG&E 

d) LEAPS pumping at 600 MW and received from SCE 

e) LEAPS pumping at 600 MW and received from SDG&E 

In all these cases the phase shifting transformers have been set to the tap position that will 
minimize the non-LEAPS flow. 

As was agreed between the Nevada Hydro project team and the advisors from CAISO, SCE 
and SDG&E, all possible contingency patterns were to be considered for their impact on how to 
manage the phase shifter use. These included what are considered the standard tests of N-1, G-
1-N-1, and N-1-1. These abbreviations mean: 

N-1 Any single failure or disfunction on any transmission element 

G-1-N-1 Loss of any single generator, and, after system adjustment, any N-1 contingency 
as noted above 

N-1-1 Any N-1 contingency, and after system adjustment, a second N-1 Contingency 

In considering G-1 contingencies, combined cycle generators without stack dampers on the 
outlet of the gas turbines would be seen as totally out of service for failure of the steam turbine-
generator. This is considered relevant for this study for the Palomar Energy Center and the Otay 
Mesa combined cycle plants in SDG&E. 

The most severe contingency test, which was not included in this study, is the N-2 test, 
which assumes the simultaneous loss of two transmission elements. Because of the severity of 
this test, and that it is strongly a system reliability concern (i.e. loss of both 500 kV lines west of 
SDG&E’s Imperial Valley Substation) which may require severe remedial action such as load 
shedding, it was not considered something in which phase shifter performance would be 
involved. 

The initial screening examination of the multitude of possible contingencies in the study 
area showed there to be a limited collection of the “worst of the worst” contingencies that affect 
LEAPS phase shifter performance. These were found to be exclusively 500 kV line outages, either 
singly or in a few combinations. No G-1-N-1 conditions made this list, largely because the size of 
the generators is small compared to the transfer capability of the 500 kV transmission lines. 

The N-1 contingencies that rose to the level of serious consideration included SCE 500 kV 
lines in the immediate vicinity of the LEAPS Project interconnection. These were the 500 kV lines 
from the interconnection point to Serrano and the interconnection point to Valley. The only other 
500 kV line that came to show trouble is the ECO-Miguel line in SDG&E.  

The most relevant N-1-1 contingency was the loss of the Eco-Miguel 500 kV line and then 
loss of the Ocotillo-Suncrest 500 kV line. As part of the adjustment step after the initial N-1 it was 
found necessary to not have LEAPS pumping. Also, in the Low Renewables case, the option to 
have LEAPS generate for delivery north was still available, but not considered wise unless 
circumstances before the system operators made that choice useful. Having LEAPS generate for 
delivery south was seen as useful as anticipation for a second contingency. 
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The only observable limitation on the operation of the LEAPS Project came in the N-1 
situation for loss of the Serrano-Alberhill 500 kV line. It was not possible to deliver all 600 MW of 
pumping power from the south. The limit, with all phase shifters at their maximum position, was 
slightly more than 400 MW. This appears to be caused by the significant push from the east on 
the SCE 500 kV lines all the way back to Hassayampa and Palo Verde, including the 700+ MW 
combined cycle plant interconnecting at Valley. Also, it would seem odd to have LEAPS pumping 
in the area of a major contingency, regardless of the direction from which the pumping power 
comes. 

The charts in Attachment 2 summarize the base case with LEAPS installed and various 
“worst case” conditions found for the two system models used in the analysis. 

Table 1:  Phase Shifter Angular Positions  
for System Operating Conditions - High Renewables 

SYSTEM CONDITION LEAPS STATUS DELIVERY 
DIRECTION 

PHASE SHIFT 
ANGLE (°) 

Base Case  
(No Contingency) 

Off  0 

Generating 500 MW 
To North 2 

To South -12 

Pumping 600 MW 
From North -2 

From South 16 

N-1  
(Serrano-Alberhill 500 kV 

Line) 

Off 
 

14 

Generating 500 MW 
To North 20 

To South 2 

Pumping 600 MW 
From North 6 

From South 30 

N-1  
(Valley-Alberhill 500 kV 

Line) 

Off 
 

-10 

Generating 500 MW 
To North -6 

To South -22 

Pumping 600 MW 
From North -14 

From South 6 

N-1  
(ECO-Miguel 500 kV Line) 

Off 
 

6 

Generating 500 MW 
To North 8 

To South -8 

Pumping 600 MW 
From North 2 

From South 20 

N-1-1  
(ECO-Miguel 500 kV Line 

Off 
 

20 

Generating 500 MW To North 20 
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+  
Ocotillo-Suncrest500 kV 

Line) 

To South 6 

Pumping 600 MW 
From North N/A 

From South N/A 

 
Table 2:  Phase Shifter Angular Positions  

for System Operating Conditions - Low Renewables 

System Condition LEAPS Status Delivery 
Direction 

Phase Shift 
Angle (°) 

Base Case  
(No Contingency) 

Off - 24 

Generating 500 MW 
To North 26 

To South 12 

Pumping 600 MW 
From North 22 

From South 32 

N-1  
(Serrano-Alberhill 500 kV 

Line) 

Off 
 

32 

Generating 500 MW 
To North 32 

To South 18 

Pumping 600 MW From North 24 

Pumping 600 MW From South 32 

Pumping 400 MW From South 32 

N-1 
(Valley-Alberhill 500 kV 

Line) 

Off 
 

6 

Generating 500 MW 
To North 12 

To South -2 

Pumping 600 MW 
From North 2 

From South 22 

N-1 
(ECO-Miguel 500 kV Line) 

Off 
 

22 

Generating 500 MW 
To North 22 

To South 8 

Pumping 600 MW 
From North 18 

From South 32 

N-1-1 
(ECO-Miguel 500 kV Line 

+ 
Ocotillo-Suncrest 500 kV 

Line 

Off 
 

26 

Generating 500 MW 
To North N/A 

To South 10 

Pumping 600 MW 
From North N/A 

From South N/A 
 

5.0. System Diagrams 
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The load flow system diagrams for the “Area of Interest” at the interface between SCE and 
SDG&E provide detail of system conditions for the several modeled base and contingency 
situations. There are a total of 48 diagrams for this area. Not included, but available upon request, 
are a total of 192 diagrams for parts of the system other than the “Area of Interest”. These are 
diagrams for the 500 kV system around Imperial Valley Substation, the 230 kV system around 
Imperial Valley, the CFE system between Imperial Valley and Otay Mesa, and the area around 
Otay Mesa. 

Other than the Pre-LEAPS diagrams, the rest are grouped to follow the order seen in the 
above two tables showing the angular positions of the Case Springs phase shifting transformers. 

 

 



 

ATTACHMENT 1 
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Comments of the Southern California Edison Company 
 

on  
 

“Proposed Study Plan for Use of 
Phase-Shifting Transformers at Case Springs” 

Lake Elsinore Advanced Pumped Storage 
FERC Project No. 14227 

 
 August 30, 2018  

 

 

Introduction  
 
Southern California Edison Company (SCE) appreciates the opportunity to respond to the 
Nevada Hydro Company’s (Nevada Hydro) request for comments regarding the Proposed Study 
Plan for Use of Phase-Shifting Transformers at the proposed Case Springs Substation, sent by 
Nevada Hydro to SCE on July 30, 2018. We understand that the purpose of the proposed study is 
to demonstrate that the use of Phase Shifters will limit non-project power flowing through the 
Lake Elsinore Advanced Pumped Storage (LEAPS) transmission lines. The following represents 
SCE’s initial comments and recommendations: 
 
 
System Conditions to be Used in the Study:  
 
Nevada Hydro proposed using the WECC 2021 Spring Light Load Case and the 2022 Summer 
Heavy Load Case to evaluate the adequacy of the Phase Shifters. The selection of these cases 
may not reflect realistic timing for the LEAPS Project or the most critical system conditions.  To 
more accurately model the LEAPS project, it should be modeled using a base case that 
accurately reflects queued generation in both SCE and SDG&E’s electrical system.  Such queued 
generation is not shown accurately in the WECC load cases.  Therefore, we invite Nevada Hydro 
to discuss alternative base cases that could be used in lieu of the 2021 and 2022 base cases listed 
above.  
 
Study of the Case Springs Phase-Shifter Operations under Normal System Operations 
 
SCE strongly recommends that the Normal system operation study includes the following 
scenarios with the LEAPS Project pumping, generating, and idling:  

 High queued generation dispatch in SCE’s Electrical system, including, but not limited 
to, the Devers area and high generation in SDG&E area.  

 High north-to-south flow and south-to-north flow at SONGS switchrack.  The flow 
should be adjusted to achieve approximately 1500 MW south-to-north in the Spring off –
peak case and approximately 1200 MW on the north-to-south Summer peak case.  

 Maximum flow on Path 46   
 Maximum flow on Path 42  
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Study of the Case Springs Phase-shifter Operations under Contingency Conditions 
 

SCE recommends that the proposed study be consistent with NERC, WECC, and CAISO 
planning criteria for contingency scenarios, and consistent with CAISO generation 
interconnection study procedures.  Accordingly, SCE recommends that Nevada Hydro go 
beyond the small pool of N-1 scenarios identified in the proposed study and, instead, expand the 
contingency list to include all N-1, G-1-N-1, N-1-1 and N-2 scenarios1 with their corresponding 
RAS operations.  
 
In addition, the following specific N-1s should be monitored for potential system performance 
impacts:  

 N-1 of Serrano to Loop-In 500 kV Sub transmission line 
 N-1 of Loop-In 500 kV Sub to Valley Substation transmission line 
 N-1 of Devers No.1AA or No.2AA 500/220 kV transformer banks  
 N-1 of Devers-Valley No.1 and/or No.2 500 kV transmission lines (for pumping 

scenario) 
 N-1 of the proposed Phase Shifters 
 N-1 Delaney – Colorado River 500 kV Transmission Line 
 N-1 Colorado River - Palo Verde 500 kV Transmission Line 
 N-1 Devers – Red Bluff No.1 or No. 2 500 kV transmission lines   

 
Future Studies  
 
SCE notes that an operational study will be required one year prior to the interconnection of the 
LEAPS Project, to account for changes in the generation interconnection queue and the 
transmission system since the Interconnection Facilities Study was completed. This operational 
study may identify Participating TO’s Reliability Network Upgrades and Participating TO’s 
Delivery Network Upgrades that are different from those included in the LEAPS TOT132 
(Q#72) LGIA.   
 
Please contact Ayman Samaan of SCE should you have further questions.  He may be reached at 
Ayman.Samaan@sce.com.    

                                                            
1 https://www.nerc.com/_layouts/15/PrintStandard.aspx?standardnumber=TPL-001-
4&title=Transmission%20System%20Planning%20Performance%20Requirements&jurisdiction=United%20States 
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SDG&E Comments 

  

on  

 

“Proposed Study Plan for Use of 

Phase-Shifting Transformers at Case Springs” 

Lake Elsinore Advanced Pumped Storage 

FERC Project No. 11427 

 July 30, 2018 draft 

 

 

 

SDG&E understands the focus of the study requested by FERC is to evaluate the operation of the 

phase-shifting transformers installed at the Case Springs substation. Their purpose is to prevent 

non-project power to flow between the Case Springs substation (SDG&E system) and the Lake 

switchyard (SCE system). There are areas of the study plan SDG&E believes deserve additional 

attention and clarifications. These areas are listed below: 

 

Selection of Power Flow Cases 

 

As an alternative to WECC cases, SDG&E recommends using the 2023 power flow cases from 

the CAISO 2018-2019 Transmission Planning process. These cases are more recent and have 

also been reviewed by the CAISO, SCE, and SDG&E. At a minimum, cases should be selected 

based on a potential realistic in-service date of the project.  

 

System Conditions to be Used in Study 

 

It is not clear what is meant by “normal conditions” in the study plan. Although SONGS has 

retired, the increase of renewable generation is causing flows south-to-north (SDG&E to SCE) to 

go as high as 1500 MW. Flows north-to-south (SCE to SDG&E) as high as 1000 MW have also 

been observed. for these reasons, SDG&E believes at least two additional baseline cases with no 

phase shifters should be modeled to identify the natural flow of MW when either high south-to-

north or north-to-south flows occur. These cases should be used to benchmark cases where the 

phase-shifting transformers will be actively controlling the flows. Furthermore, typical stressed 

system scenarios are already identified in the CAISO 2018-2019 study plan. SDG&E encourages 

their inclusion in the study plan. 

 

The study plan does not define the “minimum net through-flow” term and the “SDG&E internal 

generation” term. These terms can have different meanings and impact the results. SDG&E 

recommends specifying upfront what would be an acceptable range for the “minimum net 

through-flow” and the “SDG&E internal generation” cut plane.  
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Contingency Conditions: 

 

The assessment of multiple contingencies is part of NERC, WECC, and CAISO planning 

criteria. At a minimum, contingencies should include all major contingencies (230 kV and 

above) the CAISO and SDG&E plan to and operate to. These contingencies include N-1-1, G-1-

N-1, and N-2 with their corresponding RAS operations.  

 

Also, SDG&E is not aware of any planning standard that supports the following statement: 

“Contingency tests beyond the “N-1” tests would be beyond reasonable design planning for net 

through-flow on the LEAPS tie lines and may have more serious issues for other reasons.” 

 

Finally, the N-1 contingencies listed in the study plan should reflect today’s system configuration 

and substation names. For example, the “Imperial Valley-Miguel 500 kV line” and the “Imperial 

Valley-Central South (formerly Sycamore) 500 kV line” N-1 contingencies should be replaced 

with the “Imperial Valley-East County 500 kV line”, “Imperial Valley-Ocotillo 500 kV line”, 

“East County-Miguel 500 kV line”, “Ocotillo - Suncrest 500 kV line”. 

  

Timeline: 

 

The study plan does not include a timeline and milestone dates when potential preliminary 

results could be shared with the CAISO, SDG&E, and SCE. This practice is customary in studies 

that impact several entities. 

 

Setting of Phase-Shifting Transformers (PST) 

 

Since this is a study focused on the operation of the PSTs, typical technical data for PSTs are 

essential for proper evaluation. These include angle range, impedance, impedance table, 

continuous rating, emergency rating (with length of time for the rating specified).  

 

To prevent non-project power to flow in the study, operation of the pump storage project will 

rely heavily on the operation of the PSTs.  SDG&E recommends setting the phase shifters in the 

study the same way they would be operated in the field. Also, additional information should be 

provided, including but not limiting to: 

 

1. Clarification should be given on whether the PSTs are expected to be operated manually or 

automatically (automatic angle control or MW flow control modes).  

2. how will the PSTs be set pre-contingency (flow control mode, at specified tap position)? 

3. How would the PSTs operate post-contingency? 

a. maintaining the same flow as that pre-contingency?  

b. If so, how long does it take to move a tap position?  

c. If not, what are the PSTs designed to do (freeze at the same tap as that in pre-

contingency?) 

4. If bypass operation is needed, how will it be implemented, for instance, move to neutral tap 

position then close bypass switch?  
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David Kates

From: Sparks, Robert <RSparks@caiso.com>
Sent: Tuesday, August 28, 2018 9:25 AM
To: David Kates
Cc: Millar, Neil; Strack (Sempra Energy Utilities), Jan; 'Maiga, Habibou A'; Chinn (Southern California 

Edison), Garry; Ayman Samaan; Chen, Frank
Subject: RE: Request for comments on Study Plan for LEAPS facility

David, 

In response to Nevada Hydro’s request for comments regarding the Proposed Study Plan for Use of Phase‐Shifting 

Transformers at Case Springs (“Study Plan”), the following comments are provided. The comments focus on the 

assumptions that could impact the operational performance of the Case Springs phase shifters that are proposed to limit 

non‐project power through the project’s interconnection transmission lines.   

The ISO understands that the objective of the Study Plan is to meet the study requirement of FERC’s Study 34 that 

focuses on the operation of the proposed transformers. The Study Plan relies too narrowly on nominal power flow base 

cases (i.e. WECC 2021 Spring Light Load Case and the 2022 Summer Heavy Load Case) to adequately evaluate the 

performance of the phase shifting transformers. The selection of system conditions in those cases is not consistent with 

critical system conditions in actual transmission operations and planning assumptions used in recent California ISO 

transmission planning process cases. The Study Plan falls short in its approach to identifying the study scenarios even 

though five generation scenarios are identified in the Study Plan to evaluate what the impact would be on the phase 

shifter operation with LEAPS either pumping or generating. Although it is not easy to identify the most critical study 

scenarios to examine the impact, it is the ISO viewpoint that the study should be performed for a wide range of 

operating conditions in terms of the angular difference between the 500 kV bus at Lake Switchyard and the 230 kV bus 

at Case Springs. Based on the ISO study experience, the angular difference has a close correlation to the power flow 

loading conditions on the 230 kV path south of the SONGS switchyard. The power flows on this path should be adjusted 

to achieve 1400 to 1600 MW south‐to‐north in at least one scenario case and 1000 to 1300 MW north‐to‐south in other 

scenario cases. In addition, it appears that the contingencies listed are based on an outdated system configuration 

assumption. Therefore, the contingencies should be modified to reflect the planned system configuration as shown 

below. 

 

1. One Case Springs phase shifter and associated 500/230 kV transformer  

2. Lee Lake‐Alberhill or Serrano 500 kV line (corrected)  

3. Lee Lake‐Valley 500 kV line (corrected)  

4. Case Springs‐Talega Tap‐Capistrano 230 kV three‐terminal line (corrected) 

5. Case Springs‐Escondido 230 kV line  

6. Miguel‐ECO 500 kV line with TL23040 IV 500 kV +RAS (corrected) 

7. Ocotillo‐Suncrest 500 kV line with TL23040 IV 500 kV +RAS (corrected) 

8. Imperial Valley‐North Gila 500 kV line  

9. One of Suncrest‐Sycamore 230 kV lines with TL23054/23055 +RAS (added) 

10. SONGS‐Talega 230 kV line 

11. SONGS‐Capistrano 230 kV line (added) 
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12. SONGS‐Serrano 230 kV line (added) 

13. SONGS‐Viejo 230 kV line  

14. One SONGS‐Santiago 230 kV line  

Note: For purposes of this study, the RAS can be assumed to consist of dropping generation connected to Imperial Valley 
substation as needed to alleviate overloads observed after taking the contingency. 

 

One final comment is that recently completed or future generation interconnection studies of the LEAPS Project are 
intended to identify reliability impacts caused by the interconnection of the LEAPS Project to the ISO Controlled Grid, 
and this Study Plan is not intended to be an interconnection study. 

 

Thank you, 

Robert Sparks 

Manager, Regional Transmission – South 

California ISO 

 

From: David Kates <David@leapshydro.com>  
Sent: Monday, July 30, 2018 6:03 PM 
To: Millar, Neil <nmillar@caiso.com>; Strack (Sempra Energy Utilities), Jan <jstrack@semprautilities.com>; 
dana.cabbell@sce.com 
Cc: 'rwait@controltechnology.org' <rwait@controltechnology.org> 
Subject: [EXTERNAL] Request for comments on Study Plan for LEAPS facility 

 

Jan, Neil and Dana,   

As you may be aware, Nevada Hydro is developing the LEAPS pumped storage project under FERC’s licensing 
authority as their Project No. 14227.   

In its June 15, 2018 letter to us, the FERC directed us to prepare a study plan regarding the use of phase 
shifting transformers as an element of the facility’s operation.  FERC directed that we request comments on 
this study plan from each of your organizations.   

A copy of the draft plan is attached, including a copy of FERC’s letter to us.  For your convenience, I have also 
included copies of the executed interconnection agreements among our organizations. 

FERC has directed that we allow 30 days for any response or comments you care to provide.  

Please direct any questions or comments you may have to me.  We are to file your comments along with our 
plan with FERC by mid‐September. 

Thank you in advance. 

David 

 

David Kates 
The Nevada Hydro Company 
3510 Unocal Place, Suite 200 
Santa Rosa, CA 95403 
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(707) 570‐1866 

 

 

********************************************************************************************* 
The foregoing electronic message, together with any attachments thereto, is confidential and may be legally privileged 
against disclosure other than to the intended recipient. It is intended solely for the addressee(s) and access to the 
message by anyone else is unauthorized. If you are not the intended recipient of this electronic message, you are hereby 
notified that any dissemination, distribution, or any action taken or omitted to be taken in reliance on it is strictly 
prohibited and may be unlawful. If you have received this electronic message in error, please delete and immediately 
notify the sender of this error. 
********************************************************************************************* 
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ATTACHMENT 2 

SYSTEM FLOW DIAGRAMS 



 

 

 

 

SYSTEM CONDITIONS BEFORE LEAPS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

PRE-LEAPS HIGH RENEWABLES BASE CASE DETAILS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 













 

 

 

 

PRE-LEAPS LOW RENEWABLES BASE CASE DETAILS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 













 

 

 

 

LEAPS INSTALLED AREA OF INTEREST DIAGRAMS  

HIGH RENEWABLES CASES 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

BASE CASES (NO CONTINGENCY) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 













 

 

 

 

N-1 CONTINGENCY SERRANO-ALBERHILL 500Kv LINE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 













 

 

 

 

N-1 CONTINGENCY VALLEY-ALBERHILL 500Kv LINE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 













 

 

 

 

N-1 CONTINGENCY ECO-MIGUEL 500Kv LINE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 













 

 

 

 

N-1-1 CONTINGENCY ECO-MIGUEL 500kV LINE, 

THEN 

OCOTILLO-SUNCREST 500kV LINE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 









 

 

 

 

LEAPS INSTALLED AREA OF INTEREST DIAGRAMS  

LOW RENEWABLES CASES 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

BASE CASES (NO CONTINGENCY) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 













 

 

 

 

N-1 CONTINGENCY SERRANO-ALBERHILL 500kV LINE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 















 

 

 

 

N-1 CONTINGENCY VALLEY-ALBERHILL 500kV LINE  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 













 

 

 

 

N-1 CONTINGENCY ECO-MIGUEL 500kV LINE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 













 

 

 

 

N-1-1 CONTINGENCY ECO-MIGUEL 500kV LINE  

THEN 

OCOTILLO-SUNCREST 500kV LINE 
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