
  

DRAFT  FINAL APPLICATION FOR LICENSE 
OF MAJOR UNCONSTRUCTED PROJECT 

 

EXHIBIT A 
PROJECT DESCRIPTION 

 
LAKE ELSINORE 

ADVANCED PUMPED STORAGE PROJECT 
FEDERAL ENERGY REGULATORY 

COMMISSION 
PROJECT NUMBER 14227 

 

 

 

 

 

 

Applicant: 

 

 

THE NEVADA HYDRO COMPANY, INC. 

2416 Cades Way 
Vista, California 92081 

(760) 599-0086  
FAX (760) 599-1815 

 

 

 

May 2017 



 

 

 

 

 

 

 

 

 

 

 

 

 

This page intentionally left blank.



EXHIBIT A ς PROJECT DESCRIPTION 
FERC Project No. 14227   

Lake Elsinore Advanced Pumped Storage Project May 2017 
 Page Aςi  

Table of Contents 

List of Sections 

Section Page 

List of Tables iii 

List of Figures iii 

1.0 INTRODUCTION TO RESUBMITTED PROJECT 1 

1.1 How the Proposed Project differs from that described in the FEIS 2 

1.2 Grid Connection 4 

2.0 PHYSICAL COMPOSITION, DIMENSIONS AND GENERAL CONFIGURATION OF 
MAJOR STRUCTURES 5 

2.1 Project Introductory Description 5 

2.2 Upper Reservoir and Associated Structures 12 

2.2.1 Location 12 

2.2.2 Design Assumptions 12 

2.2.3 Characteristics 13 

2.2.4 Reservoir Embankment 14 

2.2.5 Intake/Outlet Structure 15 

2.3 Penstocks 15 

2.4 Powerhouse and Associated Shafts and Chambers 16 

2.4.1 Powerhouse 16 

2.4.2 Surge Chamber 17 

2.4.3 Access Shaft 18 

2.4.4 Vent Shaft 18 

2.5 Lower Reservoir and Associated Structures 18 

2.5.1 Lower Reservoir 18 

2.5.2 Intake/Outlet Structure 20 

2.6 Recreation Facilities 21 

3.0 RESERVOIR CHARACTERISTICS 21 

3.1 Upper Reservoir 21 

3.2 Lower Reservoir 21 

4.0 PUMPςTURBINE AND MOTORςGENERATOR CHARACTERISTICS 22 

4.1.2 Turbine Shaft 23 

4.1.3 Spiral Case/Stay Ring 24 

4.1.4 Draft Tube 24 

4.1.5 Pit Liner 25 

4.1.6 Wicket Gates 25 

4.1.7 Wicket Gate Mechanism with Two Gate Servomotors 25 



EXHIBIT A ς PROJECT DESCRIPTION 
FERC Project No. 14227 

May 2017 Lake Elsinore Advanced Pumped Storage Project  
Page Aςii 

4.1.8 Head Cover 26 

4.1.9 Bottom Ring/Discharge Ring 27 

4.1.10 Stationary Wearing Rings 27 

4.1.11 Shaft Seal 27 

4.1.12 Shaft Seal Lubrication 28 

4.1.13 Pump-Turbine Guide Bearing 28 

4.1.14 Blow Down Equipment for Pump-Turbine 30 

4.1.15 Covers, Walkways and Railings 31 

4.1.16 Monorail 31 

4.1.17 Inspection and/or Installation Platform in the Draft Tube 31 

4.1.18 Piping 31 

4.1.19 Flow Measurement System 32 

4.2 Motor-Generators 32 

4.2.1 Outline of Overall Construction 33 

4.2.2 Features of Construction 34 

4.3 Starting 40 

4.4 Black Start Capability 40 

4.4.1 Normal Day-to-Day Operations: 41 

4.4.2 Dead Bus on SCE Valley-Serrano 500 kV Transmission Line at Lake 
Substation: 41 

4.4.3 Dead Bus on SDG&E Talega-Escondido 230 kV Transmission Line at Case 
Springs Substation: 42 

4.4.4 Dead Bus on both the Case Springs and Lake Substations: 42 

5.0 PRIMARY TRANSMISSION LINES 42 

5.1 13.8 kV Connection 42 

5.2 500 kV Primary Connection 42 

5.2.1 Background and History to Interconnection Agreements 43 

5.2.2 Effect of Settlement 44 

6.0 APPURTENANT EQUIPMENT 45 

6.1 Main Penstock Valves 45 

6.1.1 Housing 45 

6.1.2 Rotor Plug with Trunnions 45 

6.1.3 Valve Seals 45 

6.1.4 Bearings 47 

6.1.5 Valve Actuator 47 

6.1.6 By-Pass 47 

6.1.7 Control and Monitoring 48 

6.1.8 Dismantling Joint 48 

6.1.9 Shop Assembly and Pressure Tests 48 

6.2 Draft Tube Bulkhead Gates 49 

6.3 Hoists and Cranes 49 



EXHIBIT A ς PROJECT DESCRIPTION 
FERC Project No. 14227   

Lake Elsinore Advanced Pumped Storage Project May 2017 
 Page Aςiii  

6.4 Power Plant Mechanical Service Systems 49 

6.4.1 Ventilation 49 

6.4.2 Fire Protection 50 

6.4.3 Drainage and Dewatering 50 

6.4.4 Potable Water and Sanitary Services 50 

6.4.5 Compressed Air Systems 50 

6.5 Power Plant Electrical and Control Systems 50 

6.5.1 Power Plant Electrical Systems 50 

6.5.2 Control Systems 51 

7.0 LANDS OF THE UNITED STATES WITHIN PROJECT BOUNDARY 51 

 

  



EXHIBIT A ς PROJECT DESCRIPTION 
FERC Project No. 14227 

May 2017 Lake Elsinore Advanced Pumped Storage Project  
Page Aςiv 

LIST OF TABLES 

Table  Page 

Table Aς1:  Summary of Principal Characteristics 8 

Table Aς2:  Lake Elsinore Area-Capacity Characteristics at Various Water Levels 19 

Table Aς3:  Upper Reservoir Characteristics 21 

Table Aς4:  Equipment Characteristics 22 

Table Aς5:  Motor Generator Characteristics 32 

 

 

LIST OF FIGURES 

Figure  Page 

Figure A- 1:  Commission Described Project from FEIS 3 

Figure A- 2:  Location of Southern Connection Point 4 

Figure A- 3:  Regional Location Map 6 

Figure A- 4:  Project Facilities Location Map 7 

Figure A- 5: Project Conceptual Single Line Diagram 9 

Figure A- 6:  Project Plan View 10 

Figure A- 7:  Project Profile View 11 

Figure A- 8:  Typical Wicket Gate Mechanism 26 

Figure A- 9:  Typical Wicket Gate MechanismςPlan View 26 

Figure A- 10:  Typical Shaft Seal 27 

Figure A- 11:  Shaft Seal Lubrication Schematic 28 

Figure A- 12:  Typical PumpςTurbine Guide Bearings 29 

Figure A- 13:  Blow Down Equipment 30 

Figure A- 14:  Typical Seal Detail 31 

Figure A- 15:  Typical Operating Seal 46 

Figure A- 16: Typical Maintenance Seal 47 

 

 

 

  



EXHIBIT A ς PROJECT DESCRIPTION 
FERC Project No. 14227   

Lake Elsinore Advanced Pumped Storage Project May 2017 
 Page Aςv  

 

 

 

 

 

 

 

 

 

 

This page intentionally left blank. 

 





EXHIBIT A ς PROJECT DESCRIPTION 
FERC Project No. 14227  

Lake Elsinore Advanced Pumped Storage Project May 2017 
 Page Aς1  

EXHIBIT A 

PROJECT DESCRIPTION 

As required under 18 CFR 4.41(b), the Applicant (all references to the Applicant herein refer to 
The Nevada Hydro Company, Inc.) must prepare a description of the project.  This description 
must contain: 

(1) The physical composition, dimensions, and general configuration of any dams, spillways, 
penstocks, powerhouses, tailraces or other structures proposed to be included as part of 
the project; 

(2) The normal maximum water surface area and normal maximum water surface elevation 
(mean sea level), gross storage capacity of any impoundments to be included as part of the 
project; 

(3) The number, type and rated capacity of any proposed turbines or generators to be included 
as part of the project; 

(4) The number, length, voltage and interconnections of any primary transmission lines 
proposed to be included a part of the project [See 16 U.S.C. 796(11)]; 

(5) The description of any additional mechanical, electrical, and transmission equipment 
appurtenant to the project; and, 

(6) All lands of the United States, including lands patented subject to the provisions of section 
24 of the Act, 16 U.S.C. 818, that are enclosed within the project boundary described under 
paragraph (h) of this section (Exhibit G), identified and tabulated by legal subdivisions of a 
public land survey, by the best available legal description.  The tabulation must show the 
total acreage of the lands of the United States within the project boundary. 

1.0 Introduction to Resubmitted Project 

The ǇǊƻǇƻǎŜŘ [ŀƪŜ 9ƭǎƛƴƻǊŜ !ŘǾŀƴŎŜŘ tǳƳǇŜŘ {ǘƻǊŀƎŜ tǊƻƧŜŎǘ όǘƘŜ άtǊƻǇƻǎŜŘ tǊƻƧŜŎǘέύ 
described herein is largely identical to the project described in the Final Environmental Impact 
Statement prepared by the Federal Energy Regulatory Commissƛƻƴ όά/ƻƳƳƛǎǎƛƻƴέύ ŀƴŘ the U.S 

Forest Service
1

 όάC9L{έύ for project number Pς11858.  Much of the described material provided 
in this application has been extracted from this FEIS. 

In addition, this application contains updated and enhanced information prepared to meet the 
needs of the State Water Resources Control Board.  This additional information may be found in 
the Attachment section of this application and includes the following: 

                                                      
1

/  Federal Energy Regulatory Commission and United States Department of Agriculture, United States Forest 
Service, Trabuco Ranger District, Final Environmental Impact Statement for Hydropower License ς Lake Elsinore 
Advanced Pumped Storage Project, FERC Project No. 11858, FERC/EIS-0191F, January 2007. 
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¶ Enhanced and more detailed electrical and engineering drawings for substations (Case 
Springs Substation Drawings.pdf, Lake Substation Drawings.pdf, Santa Rosa Substation 
Drawings.pdf).  

¶ An extremely detailed project description (Detailed Project Description.pdf). 

¶ Detailed maps covering the entire scope of the project, including primary transmission 
connections to the interconnected grid (Project Route Facility Maps.pdf) and upgrades 
to facilities within the interconnected grid (TE 230 Route Maps.pdf). 

¶ Updated environmental and impact assessments (Update to Environmental 
Assessment.pdf and Updated Impact Analysis Draft.pdf). 

¶ ! ŘŜǘŀƛƭŜŘ άǿƻǊƪōƻƻƪέ prepared in cooperation with personnel of the Cleveland 
National Forest identifying assessing all project facilities on Forest land (USFS LEAPS 
Facility Siting Workbook.pdf). 

¶ Fully executed agreements with area utilities which allow project power to be 
transmitted to the interconnected grid, including detailed description of engineering 
required for the project and within the interconnected grid (SCE NHC LGIA filing.pdf and 
SDGE NHC LGIA Filing.pdf). 

The FEIS and materials submitted in docket Pς11858 are incorporated by reference into this 
Application. 

1.1 How the Proposed Project differs from that described in the FEIS 

The project described in the FEIS included a connection point to the TalegaςEscondido 230 kV 
line that was within Camp Pendleton.  This locationΣ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ά/ŀǎŜ {ǇǊƛƴƎǎέΣ may be seen 
Figure A- 1, extracted from the FEIS. 

Because of the hazards involved in locating major infrastructure within an active military 
exercise area, the Applicant has moved this connection point to a location to the north to a new 
ǎƛǘŜ ǿƛǘƘƛƴ ǘƘŜ /ƭŜǾŜƭŀƴŘ bŀǘƛƻƴŀƭ CƻǊŜǎǘ όάCƻǊŜǎǘέύΣ ƛƳƳŜŘƛŀǘŜƭȅ ŀŘƧŀŎŜƴǘ ǘƻ ǘƘŜ ¢ŀƭŜƎŀς
9ǎŎƻƴŘƛŘƻ ŎƻǊǊƛŘƻǊΦ  ¢ƘŜ CƻǊŜǎǘΩǎ ŀŎƪƴƻǿƭŜŘƎŜƳŜƴǘ Ƴŀȅ be found in the Attachment Section to 
this filing (Forest Service Letter on Substation Use).  This new location for the Case Springs 
Substation (along with the locations of additional sites evaluated) may be seen in Figure A- 2, 
below. 

This single change represents the only modification to the project described in the FEIS. 
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Figure A- 1:  Commission Described Project from FEIS 

Source:  FEIS 
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Figure A- 2:  Location of Southern Connection Point 

Source:  The Nevada Hydro Company  

1.2 Grid Connection 

When the FEIS was published by the Commission, the interconnection configuration and 
agreements describing the terms and conditions under with the interconnection could take 
place had not been finalized.  However, these agreements and associated engineering details 
were finalized and approved by the Commission in settlement proceedings sponsored by the 
Commission in 2013.  Copies of these agreements may be found in the Attachment Section to 
this filing (SDG&E Nevada Hydro LGIA Filing and SCE Nevada Hydro LGIA Filing). 

Lƴ нллрΣ ǘƘŜ !ǇǇƭƛŎŀƴǘ ǎǳōƳƛǘǘŜŘ ǘƻ ǘƘŜ /ŀƭƛŦƻǊƴƛŀ LƴŘŜǇŜƴŘŜƴǘ {ȅǎǘŜƳ hǇŜǊŀǘƻǊ όά/!L{hέύ ŀ 
single application to connect the Proposed Project ǘƻ ǘƘŜ {ǘŀǘŜΩǎ ƘƛƎƘ ǾƻƭǘŀƎŜ ƎǊƛŘ ŀt two 
locations.  To the north, the Proposed Project was to connect into the ValleyςSerrano 500 kV 
ƭƛƴŜ ƻǿƴŜŘ ōȅ {ƻǳǘƘŜǊƴ /ŀƭƛŦƻǊƴƛŀ 9Řƛǎƻƴ όά{/9έύΦ  ¢ƻ ǘƘŜ ǎƻǳǘƘΣ the Proposed Project was to 
connect into the TalegaςEscondido 230 kV line owned by San Diego Gas & Electric Company 
όά{5Dϧ9έύΦ  SCE, SDG&E and the CAISO studied the proposed connection, and described the 
engineering that would be required to accommodate the operation of the facility when 
connected to the high voltage grid.  These studies and connection details are contained in Large 
DŜƴŜǊŀǘƻǊ LƴǘŜǊŎƻƴƴŜŎǘƛƻƴ !ƎǊŜŜƳŜƴǘǎ όά[DL!έύ ǘƘŜ !ǇǇƭƛŎŀƴǘ ŜȄŜŎǳǘŜŘ ǿƛǘƘ ǘƘŜ ǘǿƻ ǳǘƛƭƛǘƛŜǎ 
and the CAISO.  The Commission accepted these LGIAs, for SCE, in ER12ς1302 and for SDG&E, 
in ER12ς1312.  
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¢ƘŜǎŜ [DL!Ωǎ ŘŜǘŜǊƳƛƴe the precise engineering ŎƻƴŦƛƎǳǊŀǘƛƻƴ ƻŦ ǘƘŜ tǊƻǇƻǎŜŘ tǊƻƧŜŎǘΩǎ 
interconnections ǘƻ ǘƘŜ {ǘŀǘŜΩǎ ƘƛƎƘ ǾƻƭǘŀƎŜ ƎǊƛŘΦ   

Section 5 of this Exhibit A ŘŜǎŎǊƛōŜǎ ǘƘŜ tǊƻǇƻǎŜŘ tǊƻƧŜŎǘΩǎ ǇǊƛƳŀǊȅ ŎƻƴƴŜŎǘƛƻƴΦ  

2.0 Physical Composition, Dimensions and General Configuration of Major 
Structures 

2.1 Project Introductory Description 

The Proposed Project is a 500 MW advanced pumped storage facility to be located in 
unincorporated Riverside County, California approximately midway between Los Angeles and 
San Diego at Lake Elsinore, California.  The location is shown the following figures Figure A- 3 
and Figure A- 4 as well as in figures found in the FEIS. 

Lake Elsinore, which is the largest natural lake in southern California, will serve as the lower 
reservoir for the proposed facility.  A new Decker Canyon upper reservoir, to be constructed 
above the crest of the Elsinore Mountains, will serve as the upper reservoir.  The Decker 
Reservoir will be approximately 9,500 feet southwest of Lake Elsinore at an elevation of 
approximately 2,880 feet AMSL. 

The proposed facility will have an installed generating capacity of approximately 500 MW and 
pumping capacity of 600 MW provided by two single-stage reversible pump-turbine units 
operating under an average net head of approximately 1,588.4 feet.  The total energy storage 
available will be approximately 6,000 MWh, per day, potentially allowing 12 hours of 
generation at full plant generating capacity.  The corresponding pumping requirement will be 
12 hours at full plant pumping capacity with additional required pumping occurring on Saturday 
and/or Sunday if a weekly cycle is used. 

The pump-turbine and motor-generating units and associated mechanical and electrical 
equipment will be located below ground, immediately adjacent to Lake Elsinore, at the foot of 
the Elsinore Mountains.  Access to the powerhouse will be by means of a vertical elevator from 
a structure located directly above the powerhouse. 

Power generated in the underground power plant will be transformed underground to 500 kV 
and transmitted to the surface by way of oil-filled cables along the side of the elevator shaft.  
The plant will be interconnected to the grid over high voltage lines as described in LGIAs with 
SCE and SDG&E. 

The upper reservoir will have a water surface area at full pond of approximately 100 acres; the 
reservoir will be fully lined and constructed so that it is isolated from surface runoff and 
groundwater. 

An intake/outlet structure located in the upper reservoir will interconnect the reservoir with 
the power plant through a single approximately 25 foot diameter penstock bored into and 
through the Elsinore Mountains.  In general, the pipeline alignments will seek to follow the 
most direct route between the upper reservoir and the powerhouse, taking into consideration 
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ǘƘŜ ŀǊŜŀΩǎ ǘƻǇƻƎǊŀǇƘȅ ŀƴŘ ǎǳōǎǳǊŦŀŎŜ ƎŜƻǘŜŎƘƴƛŎŀƭ ŦŜŀǘǳǊŜǎΦ  ! Ƴŀnifold will interconnect both 
penstocks with isolation valves for redundancy.  

The draft tubes from the two units will be manifolded into two tailrace tunnels, which will 
extend underground toward Lake Elsinore at a low gradient.  The lower intake/outlet structure 
will be located on the west bank of Lake Elsinore. 

Various drawings throughout the Attachment section to this application provide an overview of 
the principal dimensions and characteristics of various components of the Proposed Project.   

Table Aς1 summarizes the principal Characteristics of the major project features.  Following the 
table is a description of the physical composition, dimensions and general configuration of the 
major structures associated with the Proposed Project as per the requirements of 18 CFR 
4.41(b)(1). 

A conceptual single line electrical diagram is provided in Figure A- 5. 

 
Figure A- 3:  Regional Location Map 

Source:  The Nevada Hydro Company 
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Figure A- 4:  Project Facilities Location Map 

Source:  The Nevada Hydro Company 
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Table Aς1:  Summary of Principal Characteristics 
GENERAL  

Installed Generating Capacity 500 MW 

Energy Storage Capacity 6,000 MWh Nominal 

Average Net Head (Generating) 1,588.4 feet 

Maximum Gross Head 1,640 feet 

Upper Reservoir  
Gross Volume 5,750 acre feet 

Maximum Normal Water Level El 2,880 AMSL 

Minimum Normal Water Level El 2,820 AMSL 

Inlet Elevation El 2,760 AMSL 

Embankment Crest Level El 2,900 AMSL 

Dam Design Rock filled or RCC dam with face and liner 

Max Dam Height Above Foundation 180 feet 

Perimeter Dike 60 feet 

Water Surface Area at Maximum WL Approx. 100 acres 

Water Surface Area at Minimum WL Approx. 50 acres 

Nominal Evaporation 350 acre/feet/year 

Intake/Outlet Structure Gated reinforced concrete structure equipped with coarse racks 

WATER CONDUITS  
Power Shafts Two power shafts, 15/18 feet diameter, concrete lined,  

1,400 feet depth from intake to power tunnel 

Power Tunnel 15/18 foot diameter, 5,390 feet concrete lined and  
2,500 feet steel lined from power shaft to penstock manifold 

Steel Lined Penstocks Two 12 foot diameter, approx. 250 feel long from manifold to turbine valves 

Tailrace Tunnels Two 1,950 foot long, 20 feet wide, 20 feet high, concrete lined, 8 percent slope 

POWERHOUSE  
Generating/Pumping Equipment Two 250 MW units during generation (300 MW when pumping) reversible Francis type 

pump turbines @450 RPM, 13.8 kV, centerline elevation 1,050 AMSL 

Powerhouse Dimensions 375 feet long, 85 feet wide, 175 feet high 

Generator Floor Level El 1,074.8 AMSL 

Distribution Elevation El 1,050 AMSL 

Inlet Valve Floor Elevation El 1,035.7 AMSL 

Transformer Gallery Dimensions 375 feet long, 50 feet wide, 50 feet high 

Surge Chamber 280 feet long, 70 feet wide, 100 feet high 

Vertical Access Shaft 250 feet long, 85 feet round, concrete lined 

Vent Shaft 250 feet long, 8 foot diameter, PAC lined shaft 

LOWER RESERVOIR  
Reservoir Existing Lake Elisnore 

Max Water Surface Elevation  El 1,249 AMSL 

Storage Capacity 68,006 acre feet 

Surface Area 3,412acres 

Min. Water Surface Elevation  El 1,240 AMSL 

Storage Capacity 38,519 acre feet 

Surface Area 3,074 acres 

Nominal Water Surface Elevation El 1,245.0 AMSL 

Maximum Water Level, December/March El 1,247.0 AMSL 

Nominal Evaporation 15,532.9 acre/feet/year 

Intake/Outlet Structure Reinforced concrete structure equipped with stoplogs and trashracks 

TRANSMISSION  
Transformation 13.8 kV generator voltage to 500 kV transmission voltage in underground transformer 

gallery adjacent to powerhouse 

Primary Transmission Two circuits, 500 kV @1,750 MVA line from main transformers at powerhouse, oil-filled 
cables for 600 feet, overhead for approx. 30 SM 

Standby Station Service Single circuit, 13.8 kV @ 5 MVA, 4,800 foot long overhead line 

Source:  The Nevada Hydro Company 
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Figure A- 5: Project Conceptual Single Line Diagram 

Source:  The Nevada Hydro Company 
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Figure A- 6:  Project Plan View 
Source:  The Nevada Hydro Company 


