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CONSERVATION AND EFFICIENCY

TECHNOLOGY

INFRASTRUCTURE IMPROVEMENT
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ELECTRIC - POWER SUPPLY GOALS

• Address limited infrastructure.

• Improve system safety and reliability.

• Increase the use of technology to inform 
future planning and increase 
conservation.
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Load Forecast and Resources

Renewable Large Hydro PV Nuclear Thermal IPP Coal Market Load Forecast 50% RPS by 2030

Balancing Customer Demand 
& Power Needs

Annual Growth Rate: 2.4%



THE BIG PICTURE – 3 Major Issues of Today… 
1. How will we replace IPP

2. How will we meet our RPS

3. How will we integrate demand 
and supply
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Evolution of CA. Power Market
HISTORICAL PAST 
(CY 1977- 1997)

PAST 
(CY 1998-2008)

PRESENT 
(CY 2009-2015)

FUTURE 
(CY 2016-2030)
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Evolution of CA. Power Market
HISTORICAL PAST 
(CY 1977- 1997)

PAST 
(CY 1998-2008)

PRESENT 
(CY 2009-2015)

FUTURE 
(CY 2016-2030)

HISTORICAL PAST: Geography – Local Markets with SCE
Operation Model – SCE   Riverside; Bilateral Power Transactions
Contractual Arrangements – Integrated Operations Agreement (IOA) 
150 pages
Power Supply Cost - $105 million
TRR Revenue – N/A
Product Complexity –
- Energy ; Demand
Settlements:
- Only 2 Charge Codes to settle every month
Staffing – Low - 19 FTE’s
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Evolution of CA. Power Market
HISTORICAL PAST 
(CY 1977- 1997)

PAST 
(CY 1998-2008)

PRESENT 
(CY 2009-2015)

FUTURE 
(CY 2016-2030)

PAST:

Geography – CA Market
Operation Model – Power Transactions through CAISO; approx. 10 zones
Contractual Arrangements – Tariff 1,000 pages
Power Supply Cost – $151 million
TRR Revenue – $105 million
Product Complexity –
- Energy; Demand
- ~10 pricing points
- Hourly and Zonal differentiated prices
- Ancillary Services:

- Regulation Down; Regulation Up
- Spin; Non Spin

Settlements:
- Approx. 65 charge codes
- Absolute Value of Charges: $~$64 million
Staffing – Significantly increased – 33 FTE’s
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Evolution of CA. Power Market
HISTORICAL PAST 
(CY 1977- 1997)

PAST 
(CY 1998-2008)

PRESENT 
(CY 2009-2015)

FUTURE 
(CY 2016-2030)

PRESENT:
Geography – Sub Regional Markets
Operation Model – Power Transactions through CAISO; approx.  3,000 
Nodes
Contractual Arrangements – MRTU Tariff : 5,000 pages
Power Supply Cost - $138 million
TRR Revenue – $185 million
Product Complexity –
- Energy; Demand
- ~3,000 Pricing Points
- Hourly and Zonal differentiated prices
- Ancillary Services
- Resource Adequacy
- Flexible Capacity
- 5-15 minute settlements at each node
- Dynamic Scheduling
Settlements:
- Over 80 charge codes
- Absolute Value of charges  = ~$138million
Staffing – Increased  to 37 FTE’s
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Evolution of CA. Power Market
HISTORICAL PAST 
(CY 1977- 1997)

PAST 
(CY 1998-2008)

PRESENT 
(CY 2009-2015)

FUTURE 
(CY 2016-2030)

FUTURE: Geography – Regional Centralized Markets
Operation Model – EVOLVING - more complex, more Distributed Power 
Grid?

Data, Data, Data, Data
Contractual Arrangements –
- CAISO Tariff:  Approx. 5,000+ pages
- Distribution Grid Tariff – TBD 
Power Supply Cost - $188 million
TRR Revenue – $334 million
Product Complexity – Continue to EVOLVE in complexity
Potential Emergence of Distributed Power Grid:
- DG resources
- Micro-grids
- Demand Response
- Electric Vehicle (EV)
- Energy Storage
Staffing – Increased  to 37 FTE’s
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Virtual Tour – Generation (decommissioned) 

San Onofre Nuclear Generating Station (SONGS)Technical Specs:
• Budget: approx. $18 M
• Fuel type: Nuclear (3,150 

MW)
• Jointly Owned Project
• Riverside Share:

• 1.79% or 38.5 MW 
• Term: 1983/84 – 2024
• Riverside Investment: 

$165 M
• 14% of RPU Load
• June 7, 2013 – SCE 

unilaterally decides to 
shutdown SONGS

• Decommissioning 
Agreement approved by 
PUB/CC

• Decommissioning fully 
funded $76 M
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Virtual Tour – Coal Generation 
Intermountain Power Project (IPP)

Technical Specs:
• Budget: $46 M (FY 2016)
• Fuel type: Coal (1,800 MW)
• Take or Pay PPA
• Total Capacity: 1,800 MW

• Riverside Share: 136 MW
• Total Investment:  $3 Billion

• Riverside Share: 228 Million
• Term: 1986-87 – 2027
• 50% of RPU Load

SB 1368 prevents extension
Working to repower w/natural gas thru 2077
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Virtual Tour – Transmission
Southern Transmission System (SCPPA)

Technical Specs:
• Budget: $12 M (FY 2016)
• 256 mile transmission line
• Take or Pay Contract
• Transmission Capacity: 1,923 

MW
• SCPPA Share: 352 MW
• Riverside Share: 18 MW

• Total Investment: $57 M
• Riverside Share: $2.3 M

• AC transmission line from 
Westwing Substation in 
Phoenix to Marketplace 
Substation near Boulder City, 
Nevada
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Virtual Tour –
Transmission

Northern Transmission 
System (NTS)

Technical Specs:
• Budget: $1.7 M (FY 2016)
• Project funded through bonds 

issued by the Intermountain 
Power Agency (IPA)

• 50 mile transmission line
• Transmission Capacity: 1,923 MW

• Riverside Share: 157 MW 
thru a settlement with 
LADWP for transmission 
from Adelanto to Victorville-
Lugo

• Two 345kV AC transmission lines 
from IPP Generation Station to 
Mona, Utah 
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Virtual Tour – Generation
Palo Verde (SCPPA)

Technical Specs:
• Budget: $4.2 M (FY 2016)
• Total Investment:  $708 M

• Riverside Share: $38 M
• 4% of RPU Load
• Nuclear - 4,010 MW
• SCPPA Share: ~237 MW

• Riverside Share: 12 MW
• Term: 1986-88 – 2030
• Located near Phoenix, AZ
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Virtual Tour – Generation
Hoover (SCPPA)Technical Specs:

• Budget: $1.2 M (FY 2016)
• Fuel type: Large Hydro (1,951 MW)
• Take or Pay PPA
• SCPPA Share:  94 MW

• Riverside Share: 30 MW
• Term: 1986 – 2017
• Hoover Power Allocation Act of 2011 extends to 2077
• Total Investment:  $21 M

• Riverside Share: $7 M
• 1% of RPU Load
• PUB/CC approval of new contact – mid 2016
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Virtual Tour – Transmission
Mead-Phoenix Project (SCPPA)

Technical Specs:
• Budget: $300,000 (FY 2016)
• 256 mile transmission line
• Take or Pay Contract
• Transmission Capacity: 1,923 MW

• SCPPA Share: 352 MW
• Riverside Share: 18 MW

• Total Investment: $57 M
• Riverside Share: $2.3 M

• AC transmission line from 
Westwing Substation in Phoenix 
to Marketplace Substation near 
Boulder City, Nevada
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Virtual Tour – Transmission
Mead-Adelanto Project (SCPPA)

Technical Specs:
• Budget: $3.3 M (FY 2016)
• 202 mile transmission line
• Take or Pay Contract
• Transmission Capacity: 1,291 

MW
• SCPPA Share: 877 MW
• Riverside Share: 118 MW

• Total Investment: $173 M
• Riverside Share: $23 M

• AC transmission line from 
Adelanto Substation to  
Marketplace near Boulder City, 
Nevada
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Technical Specs:
• Budget: Energy Exchange
• Fuel type: Large Hydro
• Diversity Exchange Agreement
• Riverside Share: 

• 40 MW May - June
• 60 MW July – October
• 15 MW November - April

• Term: 1996 – 2016
• 4% of RPU Load

Virtual Tour – Generation
Bonneville Power Administration (BPA)
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Energy Crisis –Lessons Learned 

2000-2001 CA Energy Crisis
• Investing in reliability
• PUB Goal—Add local 

Generation

• $280 M investment in 
268 MW Total

• 14 of 21 FTEs are Veterans
• 80 Years of Service

• 9 navy
• 4 marines
• 1 army
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Technical Specs:
• Total Investment:  $46 M
• 14,000 HR
• Built: 2003
• Fuel type: Natural Gas
• Four 10 MW Units (40 MW)

Virtual Tour – Internal Generation
Springs
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Virtual Tour – Generation
Riverside Energy Resource Center (RERC)

Technical Specs:
• Total Investment:  $186 M
• 10,000 HR 
• Built: 2006 (Units 1&2)/2011 

(Units 3&4)
• Fuel type: Natural Gas
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Virtual Tour – Internal Generation 
Clearwater (Corona)Technical Specs:

• Total Investment:  $48 M
• 8,600 HR
• Riverside Purchased in 2010
• Fuel type: 

• Natural Gas 
Cogeneration

• Combustion (Gas) 
turbine, HRSG and 
steam turbine
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Virtual Tour – Geo Thermal Generation
Salton Sea

Technical Specs:
• Budget: $24.6 M (FY 2016)
• Take and Pay Renewable PPA
• Riverside Share: 

• 46 MW until 2016
• 66 MW until 2019
• 86 MW until 2039

• Term: 
• 2003 – 2020 Unit 5
• 2017 – 2039 Portfolio

• 15.6% of 2016 RPU Load
• 21.2% of 2019 RPU Load
• 27.0% of 2020 RPU Load
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Virtual Tour – Renewable
Wintec, Wagner, and Cabazon

Technical Specs:
• Budget: $5.9 M (FY 2016)
• Fuel type: Wind
• Renewable PPA
• Riverside Share: 

• 1.3 MW Wintec
• 6.0 MW WKN
• 39.0 MW Cabazon

• Term: 
• 2003 – 2018 Wintec
• 2012 – 2032 WKN
• 2015 – 2024 Cabazon 

• 4% of RPU Load
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Virtual Tour – Renewable
Columbia II (SCPPA)

Technical Specs:
• Budget: $2.3 M (FY 2016)
• Fuel type: Solar PV
• Renewable PPA
• SCPPA Project capacity of 15MW: 

• Riverside Share: 11.1 MW
• Other SCPPA participants are Pasadena and Azusa.

• Term: 20 years expiring in 2034
• 1.46% of RPU Load
• Project Owned and Operated by Dominion
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Virtual Tour – Renewables (Under Development)

Tequesquite Landfill Solar Project

Technical Specs:
• Budget: $1.2 M (FY 2017)
• Utility Scale (inside RPU)
• Fuel type: Solar PV
• Renewable PPA
• Project Size: 7.5 MW
• Term: 2016 – 2040
• Currently under construction with 

COD scheduled for September 
2015.

• Project Owned and Operated by 
SunPower.
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Virtual Tour – Renewables (Under Development)

AP North Lake

Technical Specs:
• Budget: $4.7 M (FY 2017)
• Utility Scale located in Hemet, CA
• Fuel type: Solar PV
• Renewable PPA
• Project Size: 20 MW
• Term: 25 years expiring in 2040
• Currently under construction with 

COD scheduled for July 2015.
• 2.42% of RPU Load
• Project Owned and Operated by 

SunEdison
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Load Forecast and Resources

Renewable Large Hydro PV Nuclear Thermal IPP Coal Market Load Forecast 50% RPS by 2030

Balancing Customer Demand 
& Power Needs

Annual Growth Rate: 2.4%
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$256 M $319 M(In $1,000’S) $346 M

Electric Utility  - Budget Comparison 
2001-2014

Resources
$198M 

77% 

Resources
$189M  

59%

Resources
$204M  

59%

Presenter
Presentation Notes
EXPENSES DO NOT INCLUDE NON-CASH ITEMS SUCH AS DEPRECIATION AND EXTRAORDINARY ITEMPY					                      	Budget$17.2M	Total expenses are $329 M  			                  	($53.0M)5.5%	$17.2 M higher than PY and $53.0 M lower than Budget		(13.8%)$13.1M	Purchased power (red) costs were $189 M			($14.5M)7.4%	$13.1 M higher than PY primarily due to one time credits from SCPPA projects in (7.1%)	the prior year ($5.0M), the prior year reclassification of replacement power costs	as regulatory assets related to the SONGS closure ($2.3M), and an increase in	energy prices ($5.8M)	$14.5 M lower than Budget due to less than anticipated ongoing operating and	maintenance costs for SONGS$1.0M 	Operating expenses (purple) were $52 M 			($5.5M)2.0%	$1.0 M higher than PY due to $1.0 M incentive payment to UCR to aid in the	(9.7%)	construction of its thermal energy storage facility	$5.5 M lower than Budget due to savings in personnel, professional services,	and other general operating expenses   $1.5M	Debt Service Costs (green) of $47 M - (yellow) 35M Clearwater debt	($32.7M)3.2%	$32.7M lower than Budget due to prepayment of the outstanding loan for the 	(40.0%)	acquisition of the Clearwater power plant with proceeds of the 2013 Electric	Bonds, as opposed to the use of cash reserves. In July 2012, the thought was to	use cash reserves to pay for the obligation because the payment fit in our rate	plan at that time. But since that time state regulations relating to the Cap and	Trade Program were finalized and require that any power generation that is not	financed through tax-exempt debt participate in the CARB auction. Participating	in the auction would be financially risky and could increase our rates. $1.5M	GFT (blue) of $39 M 			               	4.1%
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RPU Resource costs ($/MWh) and
% Contribution to Load
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RPU Resources:   Costs ($/MWh) and % Contribution to Load

RERC IPP Green Power BPA Market Transaction Palo Verde

Resources not shown:
→  Springs:  1,260 MWh | $2,231 | 0.1%
→  Clearwater:  20,571 MWh | $353 | 0.9%

$61 $58 $48 $42$52

$303
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RPU’s Power Needs Continues to Grow

Vista Limitation

Resources 
Group 

Formed

Energy Crisis
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Customer Usage

Hourly Load
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What the load looks like on different days

Summer Day 
9,128 MWh

~ 100% difference

Winter Day
6,078 MWh

~ 50% difference
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Planning -- Bringing it Together…

What is an Integrated Resource Plan (IRP)?
The IRP is used to guide decision making as RPU plans to 
meet its forecasted annual peak and energy demand 
(along with an appropriate reserve margin), using a 
combination of supply-side and demand-side resources 
over a period into the future.

• Work the plan or the plan won’t work
• Periodic updates are required
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Alphabet Soup of Mandates… More to Come??

Issues impacting RPU’s planning process for future resource portfolio
• 2006 - AB 32: California GHG Reduction Mandate
• 2006 - SB 1368: Emission Performance Standard
• 2006 - AB 2021: EE/DSM
• 2010 - AB 2514: Energy Storage 
• 2011 - SB X1-2: Renewable Portfolio Standard (RPS)
• 2011 - Distributed Generation (DG): Governor’s executive directive
• 2013 - Flexible Resource Adequacy Criteria/Enhanced Must Offer Oblig. (FRAC/MOO & MIC)
• 2014 - CAISO/CPUC Joint Reliability Framework
• 2014 - Energy Imbalance Market (EIM) Initiative 
• 2014 - FERC Order 764: 15 Minute Market Initiative
• 2015 – AB 350 (50% RPS, 50% more EE, 50% Transportation Electrification)
• 2015 – SB 32 – AB 32 Phase II
• More to come???

WIP ---Rules are frequently revised, 
requiring RPU engagement
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Riverside’s Renewable Procurement
Early Adoption

 PUB/City Council – EARLY ACTIONS

• Oct 2002 - PUB Strategic Plan - Add 25 MW renewables 

• 2003 - PUB/CC Adopt 15% RPS goal by 2015

• 2003 & later: RECs, geothermal, landfill gas, wind, etc., 

• 2007/2008 - PUB/CC revised RPS goal 

• 20% by 2010; 25% by 2015; 33% by 2020 

 2011  - First POU mandate (33% by 2020) CA SB X1-2

 Early action credit – Historic carryover (762,000 MWhs)

Early Actions—
today’s value 
$11.8 million
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Securing a Reliable, Sustainable Energy Future
PAST

(CY 1995-2002)
PRESENT

(CY 2003-2015)
MED. TERM FUTURE 

(CY 2016-2025)
LONG TERM FUTURE 

(CY 2026-2030)
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PAST
(CY 1977- 2002)

PRESENT
(CY 2003-2015)

MED. TERM FUTURE
(CY 2015-2020)

LONG TERM FUTURE
(CY 2021-2030)

Securing a Reliable, Sustainable Energy Future
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PAST
(CY 1977- 2002)

PRESENT
(CY 2003-2015)

MED. TERM FUTURE
(CY 2016-2020)

LONG TERM FUTURE
(CY 2021-2030)

Securing a Reliable, Sustainable Energy Future



RiversidePublicUtilities.com
141

PAST
(CY 1977- 2002)

PRESENT
(CY 2003-2015)

MED. TERM FUTURE
(CY 2016-2020)

LONG TERM FUTURE
(CY 2021-2030)

Securing a Reliable, Sustainable Energy Future
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PAST
(CY 1977- 2002)

PRESENT
(CY 2003-2015)

MED. TERM FUTURE
(CY 2015-2020)

LONG TERM FUTURE
(CY 2021-2030)

Securing a Reliable, Sustainable Energy Future
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2011 – RPS Outlook


Chart1

		2011		4.1		2011		2011		2011		409.456		2011

		2012		4		2012		2012		2012		434.392		2012

		2013		4.36		2013		2013		2013		429.588		2013

		2014		4.5		2014		2014		2014		438.56		2014

		2015		4.5		2015		2015		2015		439.5286		2015

		2016		4.5		2016		2016		2016		556.95125		2016

		2017		4.5		2017		2017		2017		607.79214		2017

		2018		4.5		2018		2018		2018		661.76927		2018

		2019		0		2019		2019		2019		717.07526		2019

		2020		0		2020		2020		2020		775.71021		2020

		2021		0		2021		2021		2021		825.374894		2021

		2022		0		2022		2022		2022		878.057544		2022

		2023		0		2023		2023		2023		932.572176		2023

		2024		0		2024		2024		2024		991.117112		2024

		2025		0		2025		2025		2025		1046.95038		2025

		2026		0		2026		2026		2026		1106.688096		845.38674

		2027		0		2027		2027		2027		1168.319103		858.67551

		2028		0		2028		2028		2028		1233.722418		873.66609

		2029		0		2029		2029		2029		1297.58916		886.5516

		2030		0		2030		2030		2030		1365.405		901.1673
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RPS Accounting

				RPU RPS WorkBook:  CP & PCC Accounting Spreadsheet

				Note: All energy units are on a GWh basis.  Risk factors affect 2014-2025 production numbers only.

		PCC		Resource		Contract Length		Fuel Source		Risk Factor

						(1 = 10+ years)		(technology)		(0=failure)		2011		2012		2013		CP1		2014		2015		2016		CP2		2017		2018		2019		2020		CP3		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030

		0		Salton Sea V		n/a		geothermal		1.00		348.73		291.35		289.86		929.94		290.00		302.00		302.00		894.00		302.00		302.00		302.00		126.00		1032.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		0		Wintec		n/a		wind		1.00		4.10		4.00		4.36		12.46		4.50		4.50		4.50		13.50		4.50		4.50		0.00		0.00		9.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		0		Historic Carry-over		n/a		N/A (credits)		1.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

				Total								352.83		295.35		294.22		942.40		294.50		306.50		306.50		907.50		306.50		306.50		302.00		126.00		1041.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		1		WKN Wind		1		wind		1.00		0.00		0.00		18.70		18.70		20.87		20.87		20.87		62.61		20.87		20.87		20.87		20.87		83.48		20.87		20.87		20.87		20.87		20.87		20.87		20.87		20.87		20.87		20.87

		1		Covanta (short-term)		0		waste-to-energy		1.00		0.00		12.42		149.91		162.33		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		1		North Lake		1		solar PV		1.00		0.00		0.00		0.00		0.00		0.00		20.00		50.00		70.00		49.50		49.00		48.50		48.00		195.00		47.50		47.00		46.50		46.00		45.50		45.00		44.50		44.00		43.50		43.00

		1		Silverado (Amended)		1		solar PV		1.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		47.00		46.50		46.00		45.50		185.00		45.00		44.50		44.00		43.50		43.00		42.50		42.00		41.50		41.00		40.50

		1		CalEnergy (Portfolio)		1		geothermal		1.00		0.00		0.00		0.00		0.00		0.00		0.00		143.70		143.70		156.80		156.80		313.60		525.30		1152.50		674.20		674.20		674.20		674.20		674.20		674.20		674.20		674.20		674.20		674.20

		1		Cabazon		1		wind		1.00		0.00		0.00		0.00		0.00		0.00		71.22		71.22		142.44		71.22		71.22		71.22		71.22		284.88		71.22		71.22		71.22		71.22		0.00		0.00		0.00		0.00		0.00		0.00

		1		Kingbird B		1		solar PV		1.00		0.00		0.00		0.00		0.00		0.00		0.00		41.65		41.65		41.45		41.25		41.05		40.85		164.60		40.65		40.45		40.25		40.05		39.85		39.65		39.45		39.25		39.05		38.85

		1		Columbia II		1		solar PV		1.00		0.00		0.00		0.00		0.00		0.00		30.84		30.70		61.54		30.55		30.40		30.25		30.10		121.30		29.95		29.80		29.65		29.50		29.35		29.20		29.05		28.90		28.75		28.60

		1		Tequesquite		1		solar PV		1.00		0.00		0.00		0.00		0.00		0.00		0.00		11.40		11.40		11.30		11.20		11.10		11.00		44.60		10.90		10.80		10.70		10.60		10.50		10.40		10.30		10.20		10.10		10.00

		1		generic short-term wind		0		wind		1.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		1		10-year PCC-1/2 (30.34)		1		wind		1.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

				Total								0.00		12.42		168.61		181.03		20.87		142.93		369.54		533.34		428.69		427.24		582.59		792.84		2231.36		940.29		938.84		937.39		935.94		863.27		861.82		860.37		858.92		857.47		856.02

		2		Ibedrola		0		wind		1.00		20.38		0.00		0.00		20.38		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2		PowerEx		0		wind		1.00		0.00		9.90		3.24		13.14		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2		PacifiCorp		0		wind		1.00		0.00		0.00		51.53		51.53		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2		generic short term		0		unspecified		1.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2		10-year PCC-2		1		wind		1.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2		10-year PCC-1/2 (70.79)		1		wind		1.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

				Total								20.38		9.90		54.77		85.05		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		3		TREC's		0		various				37.50		125.00		0.00		162.50		75.00		0.00		0.00		75.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

				RPU RPS WorkBook:  CP & PCC Accounting Spreadsheet

		Initial		Retail Load								2047.28		2171.96		2147.94		6367.18		2192.80		2197.64		2227.81		6618.25		2251.08		2281.96		2313.15		2350.64		9196.83		2378.60		2412.25		2447.70		2490.24		2522.77		2561.78		2602.05		2647.47		2686.52		2730.81

		Load &		% Mandate								20.00%		20.00%		20.00%				20.00%		20.00%		25.00%				27.00%		29.00%		31.00%		33.00%				33.00%		33.00%		33.00%		33.00%		33.00%		33.00%		33.00%		33.00%		33.00%		33.00%

		RPS		RPS Target								409.46		434.39		429.59		1273.44		438.56		439.53		556.95		1435.04		607.79		661.77		717.08		775.71		2762.35		784.94		796.04		807.74		821.78		832.51		845.39		858.68		873.67		886.55		901.17

		Calculations		Post PCC-0 Target								56.63		139.04		135.37		331.04		144.06		133.03		250.45		527.54		301.29		355.27		415.08		649.71		1721.35		784.94		796.04		807.74		821.78		832.51		845.39		858.68		873.67		886.55		901.17

				% PCC1 Mandate (>)														165.52								342.90										1291.01		588.70		597.03		605.80		616.34		624.39		634.04		644.01		655.25		664.91		675.88

				% PCC3 Mandate (<)														82.76								79.13										172.13		78.49		79.60		80.77		82.18		83.25		84.54		85.87		87.37		88.66		90.12

		Initial		Achieved PCC1								0.00		12.42		168.61		181.03		20.87		142.93		369.54		533.34		428.69		427.24		582.59		792.84		2231.36		940.29		938.84		937.39		935.94		863.27		861.82		860.37		858.92		857.47		856.02

		summation		Achieved PCC2								20.38		9.90		54.77		85.05		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		of RPS		Achieved PCC3								37.50		125.00		0.00		162.50		75.00		0.00		0.00		75.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		energy		Achieved Total								57.88		147.32		223.38		428.58		95.87		142.93		369.54		608.34		428.69		427.24		582.59		792.84		2231.36		940.29		938.84		937.39		935.94		863.27		861.82		860.37		858.92		857.47		856.02

				Superficial RPS % (Power Content Label)								20.06%		20.38%		24.10%		21.53%		17.80%		20.45%		30.35%		22.90%		32.66%		32.15%		38.24%		39.09%		35.58%		39.53%		38.92%		38.30%		37.58%		34.22%		33.64%		33.07%		32.44%		31.92%		31.35%

		PCC		Allowable PCC3 | given current PCC1 amount														90.52								123.08										297.51		125.37		125.18		124.99		124.79		115.10		114.91		114.72		114.52		114.33		114.14

		allowable		Allowable PCC2 | given current PCC1 amount														90.52								164.10										446.27		188.06		187.77		187.48		187.19		172.65		172.36		172.07		171.78		171.49		171.20

		amounts &		Allowable PCC3 | given current PCC1 & PCC2 amounts														88.69								94.12										247.93		104.48		104.31		104.15		103.99		95.92		95.76		95.60		95.43		95.27		95.11

		connstraint		Allowable PCC2 | given current PCC1 & PCC3 amounts														90.52								212.18										743.78		313.43		312.94		312.46		311.98		287.75		287.27		286.79		286.30		285.82		285.34

		adjustments		Allowable Total | given current PCC1 amount														362.06								820.52										2975.15		1253.72		1251.79		1249.85		1247.92		1151.03		1149.09		1147.16		1145.23		1143.29		1141.36

		REC		Disallowed PCC3														-73.81								0.00										0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		losses		Disallowed PCC2														0.00								0.00										0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		PCC		Achieved PCC123 Total														354.77								608.34										2231.36		940.29		938.84		937.39		935.94		863.27		861.82		860.37		858.92		857.47		856.02

		compliant		Achieved RPS														1297.17								1515.84										3272.36		940.29		938.84		937.39		935.94		863.27		861.82		860.37		858.92		857.47		856.02

		RECs		Achieved RPS %														20.37%								22.90%										35.58%		39.53%		38.92%		38.30%		37.58%		34.22%		33.64%		33.07%		32.44%		31.92%		31.35%

		PCC		Achieved PCC1 %														51.03%								87.67%										100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%

		compliant		Achieved PCC2 %														23.97%								0.00%										0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

		%'s		Achieved PCC3 %														25.00%								12.33%										0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

		Carry-over		Eligible PCC1 energy														18.70								533.34										2231.36		940.29		938.84		937.39		935.94		863.27		861.82		860.37		858.92		857.47		856.02

		calculations		Eligible PCC2 energy														0.00								0.00										0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		for LT		Adj Long-term PCC12 Total														18.70								533.34										2231.36		940.29		938.84		937.39		935.94		863.27		861.82		860.37		858.92		857.47		856.02

		volumes		Net surplus/deficit														-312.34								5.80										510.01		155.35		142.80		129.65		114.16		30.76		16.43		1.69		-14.75		-29.08		-45.15

				Carry-over Credits														0.00								5.80										510.01		155.35		142.80		129.65		114.16		30.76		16.43		1.69		0.00		0.00		0.00

				% Mandate								0.200		0.200		0.200				0.200		0.200		0.250				0.270		0.290		0.310		0.330				0.347		0.364		0.381		0.398		0.415		0.432		0.449		0.466		0.483		0.500

				RPS Target								409.46		434.39		429.59		0.00		438.56		439.53		556.95		0.00		607.79		661.77		717.08		775.71		0.00		825.37		878.06		932.57		991.12		1046.95		1106.69		1168.32		1233.72		1297.59		1365.41





RPS Graph.Resources

		

								Current Renewable Portfolio

				2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030

		Salton Sea V		348.73		291.35		289.86		290.00		302.00		302.00		302.00		302.00		302.00		126.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		Wintec		4.10		4.00		4.36		4.50		4.50		4.50		4.50		4.50		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		WKN Wind		0.00		0.00		18.70		20.87		20.87		20.87		20.87		20.87		20.87		20.87		20.87		20.87		20.87		20.87		20.87		20.87		20.87		20.87		20.87		20.87

		Covanta (short-term)		0.00		12.42		149.91		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		North Lake		0.00		0.00		0.00		0.00		20.00		50.00		49.50		49.00		48.50		48.00		47.50		47.00		46.50		46.00		45.50		45.00		44.50		44.00		43.50		43.00

		Silverado (Amended)		0.00		0.00		0.00		0.00		0.00		0.00		47.00		46.50		46.00		45.50		45.00		44.50		44.00		43.50		43.00		42.50		42.00		41.50		41.00		40.50

		CalEnergy (Portfolio)		0.00		0.00		0.00		0.00		0.00		143.70		156.80		156.80		313.60		525.30		674.20		674.20		674.20		674.20		674.20		674.20		674.20		674.20		674.20		674.20

		Cabazon		0.00		0.00		0.00		0.00		71.22		71.22		71.22		71.22		71.22		71.22		71.22		71.22		71.22		71.22		0.00		0.00		0.00		0.00		0.00		0.00

		Kingbird B		0.00		0.00		0.00		0.00		0.00		41.65		41.45		41.25		41.05		40.85		40.65		40.45		40.25		40.05		39.85		39.65		39.45		39.25		39.05		38.85

		Columbia II		0.00		0.00		0.00		0.00		30.84		30.70		30.55		30.40		30.25		30.10		29.95		29.80		29.65		29.50		29.35		29.20		29.05		28.90		28.75		28.60

		Tequesquite		0.00		0.00		0.00		0.00		0.00		11.40		11.30		11.20		11.10		11.00		10.90		10.80		10.70		10.60		10.50		10.40		10.30		10.20		10.10		10.00

		HC-0		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		PCC-0		352.83		295.35		294.22		294.50		306.50		306.50		306.50		306.50		302.00		126.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		PCC-1		0.00		12.42		168.61		20.87		142.93		369.54		428.69		427.24		582.59		792.84		940.29		938.84		937.39		935.94		863.27		861.82		860.37		858.92		857.47		856.02

		PCC-2		20.38		9.90		54.77		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		PCC-3		37.50		125.00		0.00		75.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		33% by 2020 Target		409.46		434.39		429.59		438.56		439.53		556.95		607.79		661.77		717.08		775.71		784.94		796.04		807.74		821.78		832.51		845.39		858.68		873.67		886.55		901.17

		50% by 2030		409.46		434.39		429.59		438.56		439.53		556.95		607.79		661.77		717.08		775.71		825.37		878.06		932.57		991.12		1046.95		1106.69		1168.32		1233.72		1297.59		1365.41
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RPS Graph.pre2012

		

								Current Renewable Portfolio

				2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030

		Salton Sea V		348.73		291.35		289.86		290.00		302.00		302.00		302.00		302.00		302.00		126.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		Wintec		4.10		4.00		4.36		4.50		4.50		4.50		4.50		4.50		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		WKN Wind		0.00		0.00		18.70		20.87		20.87		20.87		20.87		20.87		20.87		20.87		20.87		20.87		20.87		20.87		20.87		20.87		20.87		20.87		20.87		20.87

		Covanta (short-term)		0.00		12.42		149.91		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		North Lake		0.00		0.00		0.00		0.00		20.00		50.00		49.50		49.00		48.50		48.00		47.50		47.00		46.50		46.00		45.50		45.00		44.50		44.00		43.50		43.00

		Silverado (Amended)		0.00		0.00		0.00		0.00		0.00		0.00		47.00		46.50		46.00		45.50		45.00		44.50		44.00		43.50		43.00		42.50		42.00		41.50		41.00		40.50

		CalEnergy (Portfolio)		0.00		0.00		0.00		0.00		0.00		143.70		156.80		156.80		313.60		525.30		674.20		674.20		674.20		674.20		674.20		674.20		674.20		674.20		674.20		674.20

		Cabazon		0.00		0.00		0.00		0.00		71.22		71.22		71.22		71.22		71.22		71.22		71.22		71.22		71.22		71.22		0.00		0.00		0.00		0.00		0.00		0.00

		Kingbird B		0.00		0.00		0.00		0.00		0.00		41.65		41.45		41.25		41.05		40.85		40.65		40.45		40.25		40.05		39.85		39.65		39.45		39.25		39.05		38.85

		Columbia II		0.00		0.00		0.00		0.00		30.84		30.70		30.55		30.40		30.25		30.10		29.95		29.80		29.65		29.50		29.35		29.20		29.05		28.90		28.75		28.60

		Tequesquite		0.00		0.00		0.00		0.00		0.00		11.40		11.30		11.20		11.10		11.00		10.90		10.80		10.70		10.60		10.50		10.40		10.30		10.20		10.10		10.00

		HC-0		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		PCC-0		352.83		295.35		294.22		294.50		306.50		306.50		306.50		306.50		302.00		126.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		PCC-1		0.00		12.42		168.61		20.87		142.93		369.54		428.69		427.24		582.59		792.84		940.29		938.84		937.39		935.94		863.27		861.82		860.37		858.92		857.47		856.02

		PCC-2		20.38		9.90		54.77		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		PCC-3		37.50		125.00		0.00		75.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		33% by 2020 Target		409.46		434.39		429.59		438.56		439.53		556.95		607.79		661.77		717.08		775.71		784.94		796.04		807.74		821.78		832.51		845.39		858.68		873.67		886.55		901.17

		50% by 2030		409.46		434.39		429.59		438.56		439.53		556.95		607.79		661.77		717.08		775.71		825.37		878.06		932.57		991.12		1046.95		1106.69		1168.32		1233.72		1297.59		1365.41
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								Current Renewable Portfolio

				2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030

		HC-0		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		PCC-0		352.83		295.35		294.22		294.50		306.50		306.50		306.50		306.50		302.00		126.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		PCC-1		0.00		12.42		168.61		20.87		142.93		369.54		428.69		427.24		582.59		792.84		940.29		938.84		937.39		935.94		863.27		861.82		860.37		858.92		857.47		856.02

		PCC-2		20.38		9.90		54.77		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		PCC-3		37.50		125.00		0.00		75.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		33% by 2020 Target		409.46		434.39		429.59		438.56		439.53		556.95		607.79		661.77		717.08		775.71		784.94		796.04		807.74		821.78		832.51		845.39		858.68		873.67		886.55		901.17

		50% by 2030		409.46		434.39		429.59		438.56		439.53		556.95		607.79		661.77		717.08		775.71		825.37		878.06		932.57		991.12		1046.95		1106.69		1168.32		1233.72		1297.59		1365.41

		PCC-10year (Bucket-2)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		PCC-10year (Bucket-1)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		sPower Solar PV Project		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																																												GWh Balance

		50% Residual								-48.19		9.90		119.09		127.40		71.97		167.51		143.13		114.92		60.78		4.82		-55.18		-183.68		-244.87		-307.95		-374.80		-440.12		-509.39		-1344.65

		Historic Carryover (1)																																										769.30

		5% RPS Buffer (2)																																										-630.29

		N-1 Contingency (3)																																										-302.00

		Overall Balance																																										-1507.65

		Balance absent HCO																																										-2276.95

				Notes:

				1.  Assuming we receive full credit for 100% of our Historic Carryover claims.

				2.  Calculated as 5% of the total renewable energy volume target for 2014-2028.  Adjusts for uncertainty in future load levels and generation performance.

				3.  Largest potential 12-month loss of renewable energy amount, due to the failure of any single RPS generation asset.
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RPS Graph.2

		

								Impact of Adding Structured PCC Product and Final Solar PV Project to Portfolio

				2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030

		HC-0		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		PCC-0		352.83		295.35		294.22		294.50		306.50		306.50		306.50		306.50		302.00		126.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		PCC-1		0.00		12.42		168.61		20.87		142.93		369.54		428.69		427.24		582.59		792.84		940.29		938.84		937.39		935.94		863.27		861.82		860.37		858.92		857.47		856.02

		PCC-2		20.38		9.90		54.77		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		PCC-3		37.50		125.00		0.00		75.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		33% by 2020 Target		409.46		434.39		429.59		438.56		439.53		556.95		607.79		661.77		717.08		775.71		784.94		796.04		807.74		821.78		832.51		845.39		858.68		873.67		886.55		901.17

		50% by 2030		409.46		434.39		429.59		438.56		439.53		556.95		607.79		661.77		717.08		775.71		825.37		878.06		932.57		991.12		1046.95		1106.69		1168.32		1233.72		1297.59		1365.41

		PCC-10year (Bucket-2)		0.00		0.00		0.00		0.00		0.00		70.79		70.79		70.79		70.79		70.79		70.79		70.79		70.79		70.79		70.79		70.79		0.00		0.00		0.00		0.00

		PCC-10year (Bucket-1)		0.00		0.00		0.00		0.00		0.00		30.34		30.34		30.34		30.34		30.34		30.34		30.34		30.34		30.34		30.34		30.34		0.00		0.00		0.00		0.00

		sPower Solar PV Project		0.00		0.00		0.00		0.00		0.00		0.00		54.75		54.25		53.75		53.25		52.75		52.25		51.75		51.25		50.75		50.25		49.75		49.25		48.75		48.25

																																												GWh Balance

		50% Residual								-48.19		9.90		220.22		283.28		227.35		322.39		297.51		268.80		214.16		157.70		97.20		-31.80		-93.49		-258.20		-325.55		-391.37		-461.14		488.78

		Historic Carryover (1)																																										769.30

		5% RPS Buffer (2)																																										-630.29

		N-1 Contingency (3)																																										-302.00

		Overall Balance																																										325.78

		Balance absent HCO																																										-443.52

				Notes:

				1.  Assuming we receive full credit for 100% of our Historic Carryover claims.

				2.  Calculated as 5% of the total renewable energy volume target for 2014-2028.  Adjusts for uncertainty in future load levels and generation performance.

				3.  Largest potential 12-month loss of renewable energy amount, due to the failure of any single RPS generation asset.
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RPS Graph.1P

		

								Current Renewable Portfolio

				2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030

		HC-0		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		PCC-0		352.83		295.35		294.22		294.50		306.50		306.50		306.50		306.50		302.00		126.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		PCC-1		0.00		12.42		168.61		20.87		142.93		369.54		428.69		427.24		582.59		792.84		940.29		938.84		937.39		935.94		863.27		861.82		860.37		858.92		857.47		856.02

		PCC-2		20.38		9.90		54.77		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		PCC-3		37.50		125.00		0.00		75.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		33% by 2020 Target		409.46		434.39		429.59		438.56		439.53		556.95		607.79		661.77		717.08		775.71		784.94		796.04		807.74		821.78		832.51		845.39		858.68		873.67		886.55		901.17

		50% by 2030		409.46		434.39		429.59		438.56		439.53		556.95		607.79		661.77		717.08		775.71		825.37		878.06		932.57		991.12		1046.95		1106.69		1168.32		1233.72		1297.59		1365.41

		PCC-10year (Bucket-2)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		PCC-10year (Bucket-1)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		Final Solar PV Project		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		Retail Sales		2047.28		2171.96		2147.94		2192.80		2197.643		2227.805		2251.08		2281.963		2313.146		2350.637		2378.60		2412.246		2447.696		2490.244		2522.772		2561.78		2602.05		2647.47		2686.52		2730.81

		HC-0		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

		PCC-0		17.23%		13.60%		13.70%		13.43%		13.95%		13.76%		13.62%		13.43%		13.06%		5.36%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

		PCC-1		0.00%		0.57%		7.85%		0.95%		6.50%		16.59%		19.04%		18.72%		25.19%		33.73%		39.53%		38.92%		38.30%		37.58%		34.22%		33.64%		33.07%		32.44%		31.92%		31.35%

		PCC-2		1.00%		0.46%		2.55%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

		PCC-3		1.83%		5.76%		0.00%		3.42%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

		33% by 2020 Target		20.00%		20.00%		20.00%		20.00%		20.00%		25.00%		27.00%		29.00%		31.00%		33.00%		33.00%		33.00%		33.00%		33.00%		33.00%		33.00%		33.00%		33.00%		33.00%		33.00%

		50% by 2030		20.00%		20.00%		20.00%		20.00%		20.00%		25.00%		27.00%		29.00%		31.00%		33.00%		34.70%		36.40%		38.10%		39.80%		41.50%		43.20%		44.90%		46.60%		48.30%		50.00%

		PCC-10year (Bucket-2)		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

		PCC-10year (Bucket-1)		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

		Final Solar PV Project		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%
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RPS Graph.2P

		

								Current Renewable Portfolio

				2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030

		HC-0		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		PCC-0		352.83		295.35		294.22		294.50		306.50		306.50		306.50		306.50		302.00		126.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		PCC-1		0.00		12.42		168.61		20.87		142.93		369.54		428.69		427.24		582.59		792.84		940.29		938.84		937.39		935.94		863.27		861.82		860.37		858.92		857.47		856.02

		PCC-2		20.38		9.90		54.77		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		PCC-3		37.50		125.00		0.00		75.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		33% by 2020 Target		409.46		434.39		429.59		438.56		439.53		556.95		607.79		661.77		717.08		775.71		784.94		796.04		807.74		821.78		832.51		845.39		858.68		873.67		886.55		901.17

		50% by 2030		409.46		434.39		429.59		438.56		439.53		556.95		607.79		661.77		717.08		775.71		825.37		878.06		932.57		991.12		1046.95		1106.69		1168.32		1233.72		1297.59		1365.41

		PCC-10year (Bucket-2)		0.00		0.00		0.00		0.00		0.00		70.79		70.79		70.79		70.79		70.79		70.79		70.79		70.79		70.79		70.79		70.79		0.00		0.00		0.00		0.00

		PCC-10year (Bucket-1)		0.00		0.00		0.00		0.00		0.00		30.34		30.34		30.34		30.34		30.34		30.34		30.34		30.34		30.34		30.34		30.34		0.00		0.00		0.00		0.00

		sPower Solar PV Project		0.00		0.00		0.00		0.00		0.00		0.00		54.75		54.25		53.75		53.25		52.75		52.25		51.75		51.25		50.75		50.25		49.75		49.25		48.75		48.25

		Retail Sales		2047.28		2171.96		2147.94		2192.80		2197.643		2227.805		2251.08		2281.963		2313.146		2350.637		2378.60		2412.246		2447.696		2490.244		2522.772		2561.78		2602.05		2647.47		2686.52		2730.81

		HC-0		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

		PCC-0		17.23%		13.60%		13.70%		13.43%		13.95%		13.76%		13.62%		13.43%		13.06%		5.36%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

		PCC-1		0.00%		0.57%		7.85%		0.95%		6.50%		16.59%		19.04%		18.72%		25.19%		33.73%		39.53%		38.92%		38.30%		37.58%		34.22%		33.64%		33.07%		32.44%		31.92%		31.35%

		PCC-2		1.00%		0.46%		2.55%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

		PCC-3		1.83%		5.76%		0.00%		3.42%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

		33% by 2020 Target		20.00%		20.00%		20.00%		20.00%		20.00%		25.00%		27.00%		29.00%		31.00%		33.00%		33.00%		33.00%		33.00%		33.00%		33.00%		33.00%		33.00%		33.00%		33.00%		33.00%

		50% by 2030		20.00%		20.00%		20.00%		20.00%		20.00%		25.00%		27.00%		29.00%		31.00%		33.00%		34.70%		36.40%		38.10%		39.80%		41.50%		43.20%		44.90%		46.60%		48.30%		50.00%

		PCC-10year (Bucket-2)		0.00%		0.00%		0.00%		0.00%		0.00%		3.18%		3.14%		3.10%		3.06%		3.01%		2.98%		2.93%		2.89%		2.84%		2.81%		2.76%		0.00%		0.00%		0.00%		0.00%

		PCC-10year (Bucket-1)		0.00%		0.00%		0.00%		0.00%		0.00%		1.36%		1.35%		1.33%		1.31%		1.29%		1.28%		1.26%		1.24%		1.22%		1.20%		1.18%		0.00%		0.00%		0.00%		0.00%

		sPower Solar PV Project		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		2.43%		2.38%		2.32%		2.27%		2.22%		2.17%		2.11%		2.06%		2.01%		1.96%		1.91%		1.86%		1.81%		1.77%
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								Impact of Adding Structured PCC Product and Final Solar PV Project to Portfolio

				2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030

		HC-0		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		PCC-0		352.83		295.35		294.22		294.50		306.50		306.50		306.50		306.50		302.00		126.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		PCC-1		0.00		12.42		168.61		20.87		142.93		369.54		428.69		427.24		582.59		792.84		940.29		938.84		937.39		935.94		863.27		861.82		860.37		858.92		857.47		856.02

		PCC-1 Target		0.00		12.42		168.61		20.87		142.93		205.02		145.41		199.89		260.20		495.33		671.49		724.68		779.69		838.74		863.27		861.82		860.37		858.92		857.47		856.02

		Banked Excess PCC-1		0.00		0.00		0.00		0.00		0.00		120.00		283.28		227.35		322.39		297.51		268.80		214.16		157.70		97.20		0.00		0.00		0.00		0.00		0.00		0.00

		Future Compliance		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		31.80		93.49		258.20		325.55		391.37		461.14

		PCC-2		20.38		9.90		54.77		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		PCC-3		37.50		125.00		0.00		75.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		33% by 2020 Target		409.46		434.39		429.59		438.56		439.53		556.95		607.79		661.77		717.08		775.71		784.94		796.04		807.74		821.78		832.51		845.39		858.68		873.67		886.55		901.17

		50% by 2030		409.46		434.39		429.59		438.56		439.53		556.95		607.79		661.77		717.08		775.71		825.37		878.06		932.57		991.12		1046.95		1106.69		1168.32		1233.72		1297.59		1365.41

		PCC-10year (Bucket-2)		0.00		0.00		0.00		0.00		0.00		70.79		70.79		70.79		70.79		70.79		70.79		70.79		70.79		70.79		70.79		70.79		0.00		0.00		0.00		0.00

		PCC-10year (Bucket-1)		0.00		0.00		0.00		0.00		0.00		30.34		30.34		30.34		30.34		30.34		30.34		30.34		30.34		30.34		30.34		30.34		0.00		0.00		0.00		0.00

		sPower Solar PV Project		0.00		0.00		0.00		0.00		0.00		0.00		54.75		54.25		53.75		53.25		52.75		52.25		51.75		51.25		50.75		50.25		49.75		49.25		48.75		48.25

																																												GWh Balance

		50% Residual								-27.32		152.83		545.24		711.97		654.59		904.98		1090.35		1209.09		1153.00		1095.09		1033.14		863.27		861.82		860.37		858.92		857.47		856.02		13680.83

		Historic Carryover (1)																																										769.30

		5% RPS Buffer (2)																																										-630.29

		N-1 Contingency (3)																																										-302.00

		Overall Balance																																										13517.84

		Balance absent HCO																																										12748.54

				Notes:

				1.  Assuming we receive full credit for 100% of our Historic Carryover claims.

				2.  Calculated as 5% of the total renewable energy volume target for 2014-2028.  Adjusts for uncertainty in future load levels and generation performance.

				3.  Largest potential 12-month loss of renewable energy amount, due to the failure of any single RPS generation asset.
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								Impact of Adding Structured PCC Product and Final Solar PV Project to Portfolio

				2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030

		HC-0		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		PCC-0		352.83		295.35		294.22		294.50		306.50		306.50		306.50		306.50		302.00		126.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		PCC-1		0.00		12.42		168.61		20.87		142.93		369.54		428.69		427.24		582.59		792.84		940.29		938.84		937.39		935.94		863.27		861.82		860.37		858.92		857.47		856.02

		PCC-1 Target		0.00		12.42		168.61		20.87		142.93		205.02		145.41		199.89		260.20		495.33		671.49		724.68		779.69		838.74		863.27		861.82		860.37		858.92		857.47		856.02

		Banked Excess PCC-1		0.00		0.00		0.00		0.00		0.00		120.00		283.28		227.35		322.39		297.51		268.80		214.16		157.70		97.20		0.00		0.00		0.00		0.00		0.00		0.00

		Future Compliance		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		31.80		93.49		258.20		325.55		391.37		461.14

		PCC-2		20.38		9.90		54.77		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		PCC-3		37.50		125.00		0.00		75.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		33% by 2020 Target		409.46		434.39		429.59		438.56		439.53		556.95		607.79		661.77		717.08		775.71		784.94		796.04		807.74		821.78		832.51		845.39		858.68		873.67		886.55		901.17

		50% by 2030		409.46		434.39		429.59		438.56		439.53		556.95		607.79		661.77		717.08		775.71		825.37		878.06		932.57		991.12		1046.95		1106.69		1168.32		1233.72		1297.59		1365.41

		PCC-10year (Bucket-2)		0.00		0.00		0.00		0.00		0.00		70.79		70.79		70.79		70.79		70.79		70.79		70.79		70.79		70.79		70.79		70.79		0.00		0.00		0.00		0.00

		PCC-10year (Bucket-1)		0.00		0.00		0.00		0.00		0.00		30.34		30.34		30.34		30.34		30.34		30.34		30.34		30.34		30.34		30.34		30.34		0.00		0.00		0.00		0.00

		sPower Solar PV Project		0.00		0.00		0.00		0.00		0.00		0.00		54.75		54.25		53.75		53.25		52.75		52.25		51.75		51.25		50.75		50.25		49.75		49.25		48.75		48.25

																																												GWh Balance

		50% Residual								-27.32		152.83		545.24		711.97		654.59		904.98		1090.35		1209.09		1153.00		1095.09		1033.14		863.27		861.82		860.37		858.92		857.47		856.02		13680.83

		Historic Carryover (1)																																										769.30

		5% RPS Buffer (2)																																										-630.29

		N-1 Contingency (3)																																										-302.00

		Overall Balance																																										13517.84

		Balance absent HCO																																										12748.54

				Notes:

				1.  Assuming we receive full credit for 100% of our Historic Carryover claims.

				2.  Calculated as 5% of the total renewable energy volume target for 2014-2028.  Adjusts for uncertainty in future load levels and generation performance.

				3.  Largest potential 12-month loss of renewable energy amount, due to the failure of any single RPS generation asset.
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318 MW Renewable Resource Procurements 
Since 2012

Project MW COD Type End PUB/CC

WKN Wind 6 2013 Wind 2032 2012

Columbia II 11 2014 Solar PV 2034 2013

Clearwater 14 2014 Solar PV N/A 2013

Cabazon 39 2014 Wind 2025 2013

North Lake 20 2015 Solar PV 2040 2012

Kingbird B 14 2015 Solar PV 2035 2013

Tequesquite 7.5 2015 Solar PV 2040 2014

Silverado  (Amended) 20 2016 Solar PV 2041 2014

Cal Energy (Portfolio) Up to 86 Various Geothermal 2039 2013

sPower 25 2016 Solar PV 2036 2015

Iberdrola Up to 75 2016 Wind 2027 2015

Contract Value 

$27,771,000

$39,259,000

N/A

$29,472,000

$124,673,000

$46,750,000

$36,662,000

$70,538,000

$1,205,661,000

$64,876,000

$64,357,000

Total: $1,710,018,000



RPU’s Current PCC-1 Excess Procurement Can 
Be “Banked”



“Banked” Excess - Used to Satisfy Future 
Compliance Obligations
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Renewable Power - 2021
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About 5% of RPS has moderate 
construction risk



ADVANCED TECHNOLOGIES

WORKFORCE DEVELOPMENT

THRIVING FINANCIALLY

INFRASTRUCTURE IMPROVEMENT – SUPPLY
IRP FINDINGS

ROAD MAPS – INFRASTRUCTURE IMPROVEMENT –
ELECTRIC – POWER SUPPLY
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Finding (IRP): Renewable Mandates Will 
Likely Continue

Work towards 40% RPS by 2020
– Maximize cost-effective renewable procurement
– Ensure procurements meet “excess procurement” (no regrets) criteria 

Executive Order – 50% RPS… mandated soon
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RPU’s GHG Emission Profiles

• RPU actively reducing GHG emissions profile since 2008
• Continue reducing GHG footprint, at least through 2020
• Most significant reduction when IPP contract terminates

1st Deliverer Emissions

RPU’s ~ CO2 Emission Target (2020)

RPU’s ~ CO2 Emission Target 
(2030)
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100 years…Traditional Utility Load
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RERC?

RERC?
RERC?

Fossil fueled plants needed to 
support renewables
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UTILITY 2.0 - CAISO “Duck Curve “

NET LOAD: 
Power demand net of 
variable resource gen 

HEAD: 
Growing 
Evening 
Demand

NECK:  
Ramp up:
• Reduced solar gen 
• More evening usage
• flexible gen needed 

(such as RERC)

Est. 13,000 MW in 3 
Hours

BELLY:
Ramp down:
• More solar gen
• Over-generation
• Negative pricing
• Energy Storage, EV’s can 

help
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Finding (IRP): Future – More Integration 
of Demand & Supply Resources

Search for Energy Storage / Demand Side Management (DSM) 
synergies

– Look at cost effectiveness for all RPU customers
– Demand response pilots, energy storage, DSM, DG
– Local Reliability considerations – RTRP, more generation
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How Will Riverside Replace IPP??? 
(Expires 2027)

Project Consists of:
• City of Riverside (“COR”) share 7.617% - 136 MW
• Provides 35 – 45% of energy needs
• 2019 Repower from coal to gas option– provides flexibility

IPP 
Terminates
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Additional IPP Replacement Options
(see Chapter 11 of RPU IRP)

Scenario
Capacity 

(MW) Location Description
Dispatch 
Flexibility

Permitting 
challenge

% Increase 
to Net COS in 

2030

Baseline 150 n/a
market

Forward hedged market 
power contracts

None n/a (None)
-

Ext.Gen 50* Delta, UT IPP Repower NatG CC Moderate Moderate 0.0%

Int.Gen 46.5* Riverside, CA ICE Wartsila Units High High 2.3%

Int.Gen 100* Riverside, CA GE LMS-100 NatG SC High High 3.4%

Green
Power

75* CA PPA for new base-load
renewable asset

Low Low 6.0%

* L/T power hedges added (total 150MW) for scenario comparison purposes
IRP Chapter 11 - Extensive information concerning each Alternative
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Finding (IRP): Future of IPP Offers Many Options

Continue to examine all viable IPP Alternatives
– Pursue multiple alternatives; 
– Maximize future flexibility for reliability and regulatory mandates
– When rules stabilize, quantify ancillary services/benefits
– Follow up studies for local reliability benefits

COAL STORAGE
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Finding (IRP) – Material Effects of Solar and 
Energy Efficiency 

Monitor Customer Solar PV penetration levels
– Current rate structure must change – fairness/equity
– Unbundled rates, time-or-use, adjustment clauses, etc.,
– Today -14MW; expect 33 MW by 2033
– Today’s subsidy $10.70/yr; Expect $36/yr by 2033
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Lost Revenues
Solar and EE Challenges w/Current Rates
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Finding (IRP) : Future CAISO Markets Will 
be More Complex

Maintain flexibility in the CAISO 
Markets

– Participate in stakeholder processes 
(FRAC/MOO, Import Capacity, etc.)

– CAISO collaboration
– Alternatives to current operations
– Minimize cost exposure (RPS/ES/DG/ 

renewable integration costs)
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SONGS - NRC Decommissioning Requirements 
Three Phases – (end date unknown)

Decommissioning Planning
(2014-2015)

Major Decommissioning 
Activities

(2014-2032)

License Termination
(In Perpetuity or until 

permanent repository)
SONGS ceases operations and 

notifies NRC
Initiate activities, per the Post-

shutdown Decommissioning 
Activities Report

Conduct final status survey and 
submit reports

Submit Post-shutdown 
Decommissioning Activities Report

NRC conducts periodic inspections NRC conducts confirmatory
surveys and reviews report

NRC reviews Post-shutdown 
Decommissioning Activities Report

Submit license termination plan NRC approves final status survey 
report and modifies license

Complete cleanup activities Dry Fuel Storage Part 50 license 
remains

NRC performs technical and 
environmental reviews of license 

termination plan and approves plan

NRC reviews 
Post-shutdown 

Decommissioning Activities 
Report

2014 $4.4B Funding: 2014$ % 
SCE   $3.05B 91%
SDGE  $0.86B 97%
APU    $0.13B 118%
RPU  $0.08B**   100%
Total  $4.1B 93%

** Per 2014 DCE-- future unknowns could impact funding levels
Recommendation—Significant Uncertainty - Keep funding 
decommissioning – restrict funds (internally)

Done In Process
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Other Finding:  Resources Already Uses 
Advanced Technology

Production Cost Modeling Software

Energy Platform 
software

(Hourly CAISO 
energy, pricing and 
CRR information)

High end Analytical and Business Intelligence software
Deal Capture and Settlement Suite Software

Best Practice - Expand analytical capability and 
make data available to other divisions
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Utility 2.0

TODAY

FUTURE

TRADITIONAL

Renewable Generation Local Generation

More Renewable Generation

Distributed 
Generation  
+ Storage 

+EV

Energy Storage

Supply Demand
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THE BIG PICTURE:
Critical Issues - Future Direction

How will we replace IPP 
• Explore all options, remain engaged 

How will we meet our RPS
• On Track to meet 50% by 2030

How will we integrate demand and supply
• Work-in-Process  - Collaboration, analytics, 

communication, advanced technology
• RTRP, DG, more generation, local reliability
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Future Options & Direction
Status ISSUE ACTION REQUIRED

Intermountain Power Project Maintain flexibility – 2019 exit option

Renewable Portfolio Standard 
(RPS)

Increase RPS targets to 50% by 2030; monitor 
development activity

San Onofre Nuclear Generating 
Station (SONGS) Monitor decommissioning activity and projected costs

Integration Demand & Supply ED, PB, Resources collaborations, RTRP, internal 
generation, local reliabilty

Analytic/Statistical Support Expand Analytic team/support to other divisions

Regulatory Remain engaged in Regulatory issues impacting RPU

CAISO Remain engaged – Resolve FRAC/MOO & MIC, prepare 
for alternate operations

Solar Address RPU integration challenges (rates, subsidy, etc.,)

In-Progress

On-going
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Next Steps

• Incorporate  Comments

• Formulate Detailed recommendations 

• Review

• Report Back
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