
Initr

* SCEisa long-time leader in renewable energy:
- 17% of its 2009 energy portfolio was made of renewable energy1
- SCEprocures:

* ffil 0% of all US renewable energy2
* Over 65% of U.S. solar energy2
* Over half of U.S. geothermal energy2

* 9CEs B/Technical Center facility is unique among utilities:
- Industry leading energy storagetesting facility
- BEV/PHB//FCB/testing, evaluation and maintenance capability
- 190 9001:2008 registered
- Visited by President Barack Obama in 2009

* SCEs Smart Grid vision is helping to shape the discussion on 

Smart Grid implementation
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Te
* Tehachapi is a uniquely suited 

location for wind development:
-California’s largest wind resource
-Massivewind development potential 

driving grid infrastructure upgradesand 

expansion
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* Facts:
-Second largest wind park in the world with 

ffi5,000 wind turbines
-660 MWof installed wind energy, with 

potential for thousands more1
-ffi350 square miles (V\feshington DCisffi68 

square miles)
—ffi100 miles from major So-Cal load center 

(LA basin)
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I

• Demonstrate the performance of a Lithium-ion energy 

storage system for 13 specific operational uses, both 

individually and stacked
• Share data and results with CAISO, DOE, and other 

interested parties
• Test and demonstrate Smart Inverter technology
• Assess performance and life cycle of large grid- 

connected Lithium-ion energy storage system
• Potentially resolve key issues with wind-integration 

and/or remote generating sources
• Expand expertise in energy storage technologies and 

operations
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* Transmission
- Provide Voltage Support/Grid Stabilization
- Decrease Transmission Losses
- Diminish Congestion
- Increased System Ffeliability
- Ftovide Future T&D Investment Opportunity
- Enhance Value and Effectiveness of Renewable Energy-related 

Transmission
* System

- FVovideSystem Capacity/FtesourceAdequacy
- Integrated Ffenewable Energy (smoothing)
- Shift VMnd Generation Output
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* Large-scale energy storage can also offer additional benefits 

to the grid
- Frequency Regulation
- Spin/Non-Spin/Replacement Reserves
- Ramp Management
- Energy PriceArbitrage
- Black Start and System Restoration (not part of this project)
- Phasor Measurement System Participation (not part of this project)
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The DOE award negotiations are complete and the agreement was accepted 

by SCE on October 13, 2010
i
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Overall Project Management
i

:Budget, Accountability, and Contract Management
af*BS

,_JL|

Regulatory, Reporting, and Governance
-iT T

iSiting, Construction, Substation and Grid Prep

IBattery and Inverter System 
Design, Manufacture and Installation

:
I I

Communications and Cyber-security
®f

Baselining
i i

i

Grid Operations|

t
| Study, Measurement, Validation and Valuation
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* Starting the design phase
* Battery system will be installed in early 2012
* Testing will take place through the end of 2014
* Project results will be made available in early 2015
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Bill Powers Testimony
Home Battery Pilot - Attachment A, Technical Requirements 
11/3/2009

3. Introduction
SCE proposes to develop a pilot program to assess the potential use of lithium ion battery 
cells of the type and size used in Plug-in Electric Vehicles (PEV) for energy storage in 
residential and small commercial applications. SCE proposes to test the concept by 
integrating home energy storage with Demand Response (DR) strategies1, renewable 
energy generation (wind and solar) and SCE’s advanced metering infrastructure.

The Scope of Work (SOW) will consist of developing system design requirements, 
testing and evaluation of trial installations at SCE’s Electric Vehicle Technical Center 
(EVTC), an ISO-9001 registered facility located in Pomona, California, to include 
integration of batteries, controls, advanced interval metering, and solar photovoltaic 
generation in a specially prepared on-site facility. Field deployment will follow starting 
in Q4 2010, and will include the installation of up to 50 sites by the end of 2012. 
Demonstration sites will be selected for their availability of existing or planned 
renewable generation facilities, and the customer’s willingness to participate.

The program assumes that peak power demand can be reduced by up to 4 kW per home 
for up to two hours per day. SCE will ask selected customers to participate in a 
residential time-of-use tariff with Edison SmartConnect™ meters . A concerted attempt 
will be made to engage customers outfitted with early advanced meter installations 
however, that may not be possible in every case.
The pilot program has six objectives:

Assess currently available battery and control technologies by designing, testing 
and evaluating prototypical units at SCE’s Pomona EVTC.
Facilitate the development of Edison SmartConnect™ compatible end-use 
technologies for future statewide implementation by assessing both infrastructure 
requirements for battery system deployment and compatibility with proposed 
advanced metering and control technologies.
Measure customer response to dynamic pricing as an indication of their 
willingness to engage in interactive load management approaches.
Evaluate and establish the requirements for safe installation and unobtrusive 
operation in a residential environment.
Partner with wind and solar contractors to assess and evaluate the benefits of 
using battery storage to augment renewable energy generation and compensate for 
fluctuating and intermittent power production.
Assess the longer term impacts of using automotive type lithium ion batteries in 
stationary applications for residential and small commercial customers as a means 
to expand the advanced battery market with the purpose of driving down prices to 
benefit both motorists and utility customers.

1.

2.

3.

4.

5.

6.

Southern California Edison’s Demand Response Programs: http://www.sce.com/b-rs/demand-response-programs/

2 Edison SmartConnect™: http://www.see.com/PowerandEnvironment/smartconnect/

Page 5 of20
181

SB GT&S 0557992

http://www.sce.com/b-rs/demand-response-programs/
http://www.see.com/PowerandEnvironment/smartconnect/


lie Wav

□ SOUTHERN

EDISON R

An EDISON INTERNATIONAL* Company

Panel Discussion:

The Economics of Distributed
Energy Storage

Johannes Rittershausen

NAATBatt Annual Conference 

September 7, 2011
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>SCE's Applications of Energy Storage

Application DefineI
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Application Examples

ft Off-to-on peak intermittent energy shifting & firming
jiUlk On-peak intermittent energy smoothing & shaping 

ft Ancillary service provision
Peak load shifting downstream of the distribution system 

End user retail rate optimization

Distributed Storage
Application
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>EXAMPLE: Application 8
Peak load shifting downstream of distribution system

I Charge device during off-peak downstream of 
the distribution system; discharge during 4 

hours of peak period daily.

Utility owned and operated.

Description

Value metric (for benefit calculation)Operational use

Avoided cost of procuring generation capacity

Avoided cost of the price differentiel between choryo
^en^rgyshifting^_____a^d^^teeffl^lossB_________________

Avoided cost of the price differential between charge 
and discharge less efficiency losses

, „ Operational flexibility and potentially the avoided cost
Locational generation premium of procuring |oca| rapacity

Congestion fee avoidance Avoided on-peak congestion fees

PmXeSS'hLonics) Avoided ' differed cost of additlonal infrastructure

Distribution upgrade deferral

Reliability improvements by 
avoiding faults / outages

Generation capacityPrimary Uses

„„„„„

Dump energy / minimum load 
operating issues

Potential 
Other Uses

Avoided / deferred cost of additional infrastructure i
(S>
CO Reliability / customer satisfaction sI CDo 3
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VALUATION EXAMPLE: App 8 Benefit/Cost Summary
25 kW, 4 hour lithium ion battery# 90% AC-to-AC efficiency

Pathways to cost-effectiveness
What you need to believe... 2020 B/C Ratio

Tech installed cost falls by 50% 1.320 vice Cost 
(Revenue Requirement

■Value)

? T&D deferred costs increase 10% 0.7

Market rents from energy 
arbitrage increase by 50%
(reflecting higher on-off peak spreads 
from more off-peak producing 
renewables)

0.7

BC ~0.4

All three above situations occur 
simultaneously

1.5
2011 2020 2

■■■ ■ ■ -o|ect Start Year(S>
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Key Caveats On Distributed Storage
m aDistribution upgrade deferr. 

value is complex to realize
tilities are risk adverse oyI ®T*j girl I jflgTiil dfc j t ##1 * §T - Yd'-

•ffBituation-specific valuations:
Distribution systems are immensely diverse and 
complex. Engineering assessments vary widely by 
circuit design (e.g., overhead vs. underground), 
age, voltage level, weather zone, and other factors

•ffiMaintaining reliability is key:
While interested in new technologies, utilities are 
wary of taking new technology risk which may 
compromise reliability

•fffUsed and useful" investments:
Utilities must justify their investments as "used and 
useful" to both regulators and customers; new 
technologies increase "non-performing asset" risk

•ffiCan't defer or avoid cost for 

existing infrastructure:
Value only for deferred / avoided incremental cost

•ffPilots are necessary:
Targeted grid pilot projects are crucial for assuring 
that future assets will perform both technically and 
economically, underpinning future investment

•ffPhysical assurance:
Planners require assurance that devices will 
perform as anticipated during peak periods over 
the lifespan of traditional infrastructure

•ffDistribution grid reliability is not a 

competitive market:
The distribution system is a natural monopoly; 
each utility is responsible and held accountable for 
ensuring distribution system reliability

•ffiAgeing infrastructure will need to 

be replaced:
Infrastructure exceeding its useful lifespan requires 
upgrades to ensure reliability & safety
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Conclusions & Takeaways

•ffi Use storage applications (which bundle together all of the
operational uses a device provides when sited in a particular location
and managed in a specific way) as the operative concept for 

answering storage questions and performing economic 

analyses

Applications

a——

•ffi Not one definition of "distributed": applications vary widely 

based on location / operating profile
•ffi Customers are utilities and / or end-users

•ffi Will require more "proof-of-concept" piloting

Distributed
Storage

•ffi Tech costs need to come down (exact amount will depend 

on the application)
•ffi Value is primarily monetized through "avoided cost"

•ffi Be careful when claiming distribution system avoided or 

deferred cost - this very complex

Valuation
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Further Information Can Be Found In:
White Paper Communications Pamphlet

%l**«m* tawgr turn tammpfm. fcillty
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An Application-Centric Approach
echnolog 

Develo
Regulator 

ertaint
u I

i i
•ffiWhat are storage's

specifications and 

requirements?

•ffiWhere & how can a 

technology be used?
•ffiHow much should 

a technology cost?

•ffiWhere are
regulations unclear 

or absent on storage?

•ffiAt which forums 

should issues be 

considered?

•ffiShould storage be 

supported with 

incentives?

First Identify 

the Storage

IOwnership 

>usiness Mode
Benefi 

ealizatio
V

i L
•ffiWhat benefits can 

storage target / 

accrue?

•ffiWhat is the value of 

these benefits?

•ffiWho should own a storage 

device?

•ffiWhat business model is 

most appropriate?

•tfiHow to get financing?
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Tehachapi Wind Energy Storage Project
(TSP)

•ffiTSP will involve the largest ever 

grid-applied lithium-ion energy 

storage system (8 MW for 4 hours) 

coupled with a smart, 4-quadrent 

inverter.

Tehachapi Wind Resource Area

, i

111Mm

..—1HH ni

Battery & Inverter System

■B

®ffiThe project intends to test & 

demonstrate 13 operational uses, 

both individually and "stacked".

E's $53.5 million TSP pilot 

st a storage device's ability 

integrate intermittent win 

tion and impr Will test aspects of 

applications:
i iAlfa AMr f m iT^j
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Irvine Smart Grid Demonstration
(ISGD)

•»*

p*.

-___ Will test aspects of 

applications:

Ic too®
CE's $79 million ISGD pilot will comprehensively test 

various storage operational uses and application 

within a Smart Grid over a 3 year time frame.
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Key Evaluation Assumptions
While each application required specific analyses and assumptions, the following cross­
cutting assumptions were made for all evaluations:

Benefits (operational use valuation) Costs (tech installation and operating)

1. ffi Technology system cost:
•ffi For full systems (e.g., not just battery module)

•ffi Uses vendor supplied indicative pricing based on 
existing technology specifications

2. ffi Site preparation and land cost:
•ffi SME provided based on current storage installations, 

although this will vary substantially by specific site and 
technology parameters

3. ffi Operating cost:
•ffi Estimated based on other existing installations, 

warranty costs, and SME input

4. ffi 2020 technology cost forecast:
•ffi Escalated 2011 pricing for consistency

5. ffi Assumed 30% Investment Tax Credit (ITC)
•ffi Consistent with pending federal legislation

1. ffi Generation capacity:
•ffi 2011 represented by current procurement price

•ffi 2020 uses cost of a new-build peaker

2. ffi Energy price forecast:
•ffi Prices forecasted using historical shapes and 

values escalated to target end years

•ffi Potential intermittent renewables price volatility 
is not fully captured

•ffi Forecast includes GHG pricing assumptions

3. ffi Ancillary service forecasting:
•ffi 3-year average of historical pricing

•ffi Escalated at a higher rate than inflation (using 
preliminary shadow prices of CAISO 33% study)

4. ffi T&D capital deferred cost:
•ffi Avoided peak D based on SmartConnect and 

peak DR valuation testimony (apps 7 & 8)

•ffi Avoided DG integration D and large-scale T 
based on SME estimates
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Brightsource Signs Big Energy Storage Deal

11/29/2011
SustainableBusiness. com News

By adding energy storage capability to solar concentrating plants, Brightsource will be able to reduce their footprint and 
forego building an additional 200 megawatt (MW) plant.

Brightsource Energy says it's signed the "largest solar storage deal in the world" with Southern California Edison (SCE).

Brightsource will add its SolarPLUS energy storage system - which produces energy for 2-3 hours at night - to three solar 
tower plants it's building to supply SCE with electricity, allowing them to operate at night and reducing the land required for 
the project. It should also translate into lower electricity costs for SCE's customers.

"By adding storage to its solar thermal power plants, Brightsource is able to further reduce the total cost of energy by 
increasing its capacity factor - how much power a plant produces over a year - extending the production of electricity into 
later parts of the day when it is most needed by utilities," says the company.

Brightsource will also be able to eliminate an entire 200 MW plant that would have otherwise been needed to fulfill its 
power purchase agreement with SCE to supply 4 million megawatt-hours of electricity a year.

Building only six of the seven planned tower plants will reduce the overall footprint by 1,280 acres in the Mohave Desert.

The difference is critical because the environmental community is increasingly pushing back against developing huge 
swaths of desert, and plunging solar PV prices are making it ever more difficult for concentrating solar to compete.

Four out of the nine mammoth solar concentrating plants approved have change ownership, and are being developed as 
solar PV plants instead.

Using energy storage will also lower capital costs and permitting costs.

The new contracts, if approved by the California Public Utilities Commission, now consist of two Brightsource solar thermal 
plants scheduled to deliver electricity in 2015 and three plants with energy storage scheduled to deliver electricity in 2016 
and 2017.

In addition, Brightsource and its partners - NRG Energy, Google and Bechtel - are currently constructing the 126 MW 
Ivanpah Project in southeast California.

Research by the National Renewable Energy Lab point to the high value of concentrating solar thermal power technologies 
with storage:

• Shifts electricity production to periods of highest demand
• Eliminates the need to build supplemental fossil fuel plants
• Provides ancillary services such as spinning reserves to help support a reliable grid
• Avoids variability and integration costs of solar PV and wind, reducing the need for additional fossil fuel units required to 

back up intermittent renewables

California recently passed Assembly Bill 2514, landmark legislation designed to encourage the adoption of energy storage 
technologies.

In April, Brightsource filed for an IPO.

Cr O’ fi cf
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Login Join My Account Cart Become a Biogger Sierra Energy Group Advertise
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Utility
Business

Generation 
& Storage

Cl] search »Home Grid (T&D) End-Use Magazines SUBSCRIBE

Energy StorageGeneration & Storage

News Articles Blogs Calendar Reference

S&C Electric Company Helps Southern California Edison 
Reduce Greenhouse Gas Emissions
S&C Electric Company - 06.27.2011

Related News

Anderson County getting 
energy center

S&C Electric Company, a global leader in smart grid solutions and renewable 
energy integration, announces today a turnkey energy storage project that will heip 
Southern California Edison (SCE) reduce its greenhouse gas emissions. SCE 
awarded S&C a contract to furnish a turnkey 1 -MW S&C Smart Grid SMS™ 
Storage Management System on Catalina Island, off the coast of California. The 
Smart Grid SMS is a fast-responding automatic controller that uses built-in 
intelligence to control charging and discharging of sodium-suifur batteries.

Energy Central Powers On 
GenerationHub.com

ABB and partners to evaluate 
the reuse of the Nissan LEAF 
battery for commercial 
purposes

Jf

IGF International Integrated 
Energy Outlook Predicts Up 
to 40 GW of Coal Plant 
Retirements in the Next Two 
Decades

The energy storage system will help reduce greenhouse gas emissions from the 
island’s diesel generators. With no tie to the mainland, the diesel generators are not 
best equipped to handle power demand, which fluctuates throughout the day. By 
deploying stored energy during times of peak power demand, the Smart Grid SMS 
permits Catalina island generators to run at a specific percentage of capacity for 
optimal performance and decreased carbon emissions.

Receive Energy Central eNews & Updates

gWindBiz Weekly (Sample)

gfSolarBiz Weekly (Sample) 
§§ Intelligent Utility Daily 
gt RenewablesBiz Daily

!§§ Daily News (Sample)

■ ffsffH HQ

S&C Provides First Grid-Tied 
Solar Energy Storage 
System

“Working with an islanded grid poses unique challenges for reliable power delivery," 
says Thomas Barker, Senior Engineer, Southern California Edison, “installing a
comprehensive storage system helps us run more efficiently and reduce our emissions - all while effectively managing 
load changes to ensure consistent service for our 3,000 island residents pius the many visitors to the island."

i

View a!I Energy Central E-Newsletters »
S&C is the most experienced provider of energy storage systems - a new and highly complex technology - in the U.S. 
Since 2006, S&C has successfully furnished, installed and commissioned 12 MW of sodium-suifur battery storage 
throughout the country, with another 12 MW planned for 2011. Among the completed projects are three of the world’s 
first islanding applications.

Featured Jobs Most Recent Jobs

Executive Assistant - Salesmmmm video t
Tt Engineer-Overhead 
Transmission Lines

System Control Operator-

in-Tralning 1986

Senior Manager, Environmental 
Services ECJSMES

Critical Infrastructure Protection 
(CIP) Security Specialist

■ .' ' !

Leak Survey Specialist (02332) 
’ 401694

View/Search All Jobs »
“Energy storage enhances utilization of renewable energy resources, and it reduces the need for fossii-fuei-fired 
generation to serve peak demand and maintain a stable grid,” says Jim Sember, S&C Vice President—Power Quality 
Products. “S&C continues to innovate new solutions that are helping utilities realize the fuii potential of energy storage in 
building a greener grid.”

Contribute Your Work
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◄ffi+ ◄1ffirO| -ff cO-ffiff&-ffi! 11+ -ffl0ffiT-3--0ffi-! OTOcf- 8ffhC | ffi. hifficCffi I Wff\ H,ffi -ffi

4ffl

ffi
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ffiffiJ J |— (ffSfftntfi cfffiffi® $□ ffiftt mm$< ffrfaj ffiii-ftw ffienl ffflffi cfffiffffl m

ffl«ffl$ SbM ffC+JTl iftffiTTftSftl®-fffflftftl ffilW fiOrfi c fOTcSfflflTftdffl®S ffi

•<H ffiW fffh-fD5-fftTT^ fffl- ffi+h'flb- ffrfWft ffftc ffi®cfffFMffft#|ftft-ffi

ftSftM fffl ffH -ffi nffift fiftftll Iftffi S+b ffi- [>◄ ffNfftb ffTiTTffl+=* Icfe-fftfi+n

•ft I ffifflftHffffflfflJ Tn ffrffi^ffi $+ B flWffiUffl ft<- fffl fffifflJ J |—tffl^ffiTOffTffl ffi

-ft ^ ffiffiffi

m\ ◄□fffl #|®fft^^ffHfflTff|-fi-f|®filflfi ffift ffi+ ffiTT$f fffiffi ffiffl •d'ffj

n fft-fftflflffknw fi$m fi 4+» c fft^ffi^cf ft fffflncf ffi ftffifflffiffl fffl ffi

ffifflJ J |—tffl#fflTfffUf3 ffi ft^C#T ffiftlJffiW- ffFI®ffi ffi----- ffiffifft ffiffi

!□$- ffffl ftljffl-cf ffi Tl h |ffl® fffi-ffft— ft ffifO fft-ffflfflJ J •<?- ffi-fl |ft —c? ffi ffi mm

ffl fffifflJ J hWh fffl ffiftflft* ft ffflOcf ffi-cffrflfto^fffl ffi ft !!+ fff$ ffi&##ffi ’ (ffi

) Mffffffftwb tfffift®ffk?ftdffi®Sffrfi ®offfifft$-ftffiffiJ j • B fffftjr fffl fffiffl-1 J |—|ffl#fi [S-Uffi

|------ffizrffl h$ ffi ftlyffl-fiffiffiffi

ff-fOJM-| Vi ◄! ffNDJ ffl!! HC ffNOl
- I I $1
I -*c-| T <f I 4 Rt-«ffi ie|H T •*

ffiftOlJ J •

rt-c-l# *? ?• rft m*

!□ ffftftffi^ftflTffl-WTTfift fffiffi ffi-H U fff!«ffiJ ffffift- fTlfffthffi ft” ffflfim ffi

b-ffNft ffil fffl ffiftiT+ffftRMftffi |®rtffifljffi®-RM ffiftl ffifflftHffi—H ffi

ffl ftfijffKffffffl maa\i fffi*fffr®ftlM fWflftaiffift-M ffiffl ^ ft ffi

ft Sfflft fWfffin+ffftftft mm fWffift ffi®crfflTffilJ ®c fffiftftf ffifflft^ ffpffi

ffi$ pffift ft HIM ffi 5+ b ffijfi h H fffl5m bffffi^-ftft ffiffm5®®fflrift5® R ffi 

rftfflTI— ffi 51 ffi ffi®cfftf • fffifflffl®-b+fflffl ffi MSftft ffi ftlffi ffl fMft *m fft-ffi

fflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffi  
#ffifflf/ffiK Ift ffi ftljffl-M I$-#ftffi

ffl

ffl
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. /ffiffiffiJffi»E-fffficf- fffiafin ffiM- m iji | fMJJd- ffi^cf fflfi-ffi ffi hji ◄-J11 sirsJm in

hurtijT $Qr|J^(ffi0 ffMJt| fffiffi Icla^ffffiW+T ffilffNI ffrcffW® ffi m

Ji-&11 ffiTffihLJOLf fMI#- ffrcffWQ- ffi fifft1 ffMJl|ffi^ flM fflffl- ffiffiffi

<?□ ffrffi ffflfffi*rfnJfn+T fffl$J fitGffl |®J fflGUfttL-HU fS-Uffl h^flC Jn| ffrffi- fffiffi

J-fflcfJ- fffffffl/5 ffi| f|d®ffflnfiaTl|*J ffM-'n ffflftfrd mw ffl ffi

◄ IcN1 fffiffi^ HflE*ffifl|- (ffiffHfiB-cf—1n ffijffl h tf* ffi- fM-fteFr Hlc ffNJ»lL-ffi

rrcja |®- fflfd®[tfH-fffl f- * iJl1- fffWWc ffro-fffbmfi1 MffiLffiffiffbft* ffi 6-ffi

fflJ|- ffffMWc ffi* fMA fffl!! |® (ffi

^ ffi Gil ,ffr ffi- fficfffiffifflJrt* ffi !◄ 6-fffiJfflffiffHfffrfflfM ffiffl- Offb+T ffi|ffl-H+ ffi

Oolffffl-fl^fflcf-fffifflln^i^ «—fflffifflflffr fffiJ-ffi|® ffflffi*ffi- ffi 

ffiiJ |Q^J fiffiffi-dl Mr-^ffffrS-ffH-o fffHMfi1 ,ffi O ffi* fftda* \4 ffi Jfflffiffl-#M- fi|ffi 

I® fffi|J ffflffH*n<-1r&-LffNfl |-fflJl ,®-fW ffifflJH3Mcf- fffi*^ ffffi* fffiffl-d-ffi

fficf-ffidws mm M ffiffinc Mft^wi fffiffi im^wn- pffHFfr fftda* H ffi
Jfflffiffl-#1 Gffl [ -flf ffl-ffidl ffi- OffNfl |-fflJl flS-ffi^-n fttJffi^Jfffl Jiffi® d^JfffiJfflffiffl^hL

JM<H ffijffifflcT !•Jc ffi i-dfflJlot TlB-ffl Jfi ffW ffiiGffi.¥ !OlffitJfl-fffW fl c|- fi Gllffft fflJl-®fflffi

ffiJ~L|i|Wln ,fff®[> fffl fffflJ|®f«aiffiffi-a|3fl®-ffinn fflffiffiJffN®fffflffH-bitr+ ffi^+T ffi

-|fflJi+ ("ff#i fid JG- ffi Ih c ffi*ffi- fdihffWffiffiJffN®- fAffiffii-1ffffffi ffl ^Mffi

d*J ffflnffffb^ffl fiaiffiffiJfflffiJaff|iJ|3^fffiffntfflrt^t^fftf+T ffi|fflJi+ ffl-G- (ffiffiffi

f ff if i

fflffl#i#m#tfflffl#m#m#t#tfftffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi  
hffiffi—ffi—r (ffiffiffi

"ffUfk ffi—(ffiffhfc7 - ! 6-ffi fM J1 _ b ffi ffi J11J ffL- ftf &-+f#<Mfl ◄ 1 Q.+ ff$4 u(ffi Kffi (-) -H U$88ffi ! ffi
' fflJl-*fflffiJ-_N|Bfl_ ffffl+SG ffi(,ffif)—ffi ffi fflJl-®fflfTLHb1 ffi +-HHJJ3-H-<H1utJ

T8-lHJin- 0l,fH|N«fl fi-ffHN®/M ffi ffffffi* flL^ffih.ffihff^ E2-|J«|® f5^M+ e-ffiW-EDfffi
i LbaLf fff fficffl l|- ffn|fff#ffiJn ffi-tfiiffi icDf ffi ffif f □!- ffi$L-bffi K.ffi f)—fWffd’-tefoifffiffiffifn

ffi

ffi
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| H mi 1 HnBS «ffi !K-J !!±J4 JWJ)
h OT!n«* ® rM «-$/J J®|n®ft® /5H5 •

1 ffiftfil -*s ffCc^r fM/3+n wwm* H fffN^ x | -4!ffi+twfiaffl ffiffiH ffffiffM fffrfffixi jH1 ffi

XI OyffNio-ffij Wfffi | ffiHff 4otffifffiT h^Ffi+ fflfM oj fffi<^«ffl«ffffifflficfffra | -wi-ffioffi

ff^ffffl | -fn^++ fffll h HffH—W I + (ffiffififflfi fffiOfffNffl Hf| | -fflCTffl Iffffiflfi

cfl a H Iff -•□•J-ffl-(f#ffin#fiD-LffD ffiO- j ffi - ffoW1 <3«ffl1WfifffH -H ffldffi

ffi | ffiHff4oiffif#poMi$o«ffiff ffi m nTffi4P

J | ffi H ffi [)-) Iffifflfi ff/3 [-1 ffifOffi^O WffflHffilff^fflD fi+fiffN4flcfftf«^ffi 

fflT [^n ffl|4fW H fffffMffljffj ffi—ffi fffJfffl !$□ | -fWfifflfi/5/5 ffldfffl+fl Hffll fflH fffflffi

SOM^Offflff flffifflfi "+ ffl | HffffffMffl-Hf □Tffl4(ffiffififffflH^ | +,ffi ffHf«$%&ffi 

□ffij^ffl-ffj mmn H ffi ffi h )flTia»ffhfltfflCH ffflT KflXl ffi I 4ffffiDflFfifflfi fW I ◄ hffUfi 

ffSffifffi^ffiR | x ffifffit m fffi -£H ffifffSffin®^ | (fflurw^ 1 .ffffifraxi ffi I -XI ffi 14ffi .-iffi 

ffi- HffHWfifffli H -XI |-Xl fflfffl-ffio$044 fffll h^ffp ffi | fH | ◄-□ H ffffMffi+WXl ffl I ffffi

^ ffilo 04fi( ) mm) )m-n o-ff^) nffi. l-urt* HffHfffiftw 14 \$ h+fffi I ffiM fffit h-ffiTl ffi I fffi 

rn ffi rnw KWffj )fi H h®ffHW ffcH Hlffll -fW l$WH IH Ifffi+ffixffi+,ffi )ffll H l-ffffffJ ffi 

-□l$offiffiofffil [n*fi \ ,m\-ffj)ffli H \mm fffin$41 fffffiUn®fl|+fnI-ffijffia-m-*wfiowifti

XI ffiol hffp ffi IW ffffiffW | 4 \fi h+fffl I fflU fffll 1-ffflXI ffi I fff«4 WXI fPffifffiXl fff#ffifffffl+/3 Hffl ffi 

ffio^ffiffi44ffl tfc$044fln®ffiffi ffiffio \mmmm\ $n H h-ffra^ 1 ffiffw-(*ffif*fiffi+fli

◄ffiO 11 fflffi fflfflffifflH I fflffffiffNmNO j Wfffl | ffiO | ◄ffffiffDj H ffldfffl | ffi H If401 ffi flD | -ffl®ffifflffi

| f | $C--4510 fffl+fl Hffll WfftOM^Offfl ffi ffffifflfi "+ ffl | ◄- 0 j ffffMfflffil 0jffl4 ,ffi

Ifl | -H«ff11 ffi -fffffffifflPi "+ fflSffl043 10 fD | -fffi -Oj H ffifflffl-fffiffiffi

fflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl 
ffi#•SJCdSr -tflttflia fH«ffi,ffi(ffi

*ffifpr J1 N JfiffiJ/-mJnhy,</r^j! 1—,fD^fL_ffi,ffif$,-ffi. |-)-)ffi

ffi

ffi
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«ffffflJ J b>ffftfffi-& 0- ffi |-)—ffffFPS I®◄ • ffl+ffi hffiiZffl fftlfffN^ffftfftTfi 

fflU [jfflfficffflffiTDr Gflftfi*!! ffffl ft nffl-^ffiBfficI ft fflffiffl Dr Gfpfff rffj» ffi |TD t ft- ffiT

lc offi-j®ffEiffici ft ffiffiffi Dr anH«^»ffl+f(fffflDffl ftoift wmT T Cl ffi ftfffif | ffi

◄ 1® t cqJ ft ,ffflffi cf ITcffi® ftiffif m IM*ffl+ffffflJfffi*ftcffi cGffftt1 ffi (ffiffi+fi

C ◄ffi ftcftfffif EffllGCffMTH»ftffif | fDfficffflffit Dr OH-^flt IftffWGfffl- tftfftr ffiffid ft

-•Iffi cffjD®nitc ffi®f«ffiHi NffUffttcfo* 9 ft nffH*fff ft cffiftoffiffi-ftfift^ ffrffiFffi

mfnliftffNffit Hft •icfBXnt-F-Dtffli g HcffiHf ffi ccHffi ffirrfR* 9 ffl*ffifffin*nfQffici ft

In DllDr cffi-fl>Iffin Offl-^ftffifWi -Glffi ft—,ff\M 9 ft Offl-^fffi

□fficl ft fflffiffl GflSBM®ffl+,ffiffid ffifffftft ft Wfflftft Din ififflIIId ffi»ffircm^ 9 ffi

fflffil plfttltc ftfflI-|cHfrIffifi»1$ dfidffl-®f|D®niTn ;ffflffiftfflft!! fffi*f$ rffidffl-^i

!□•□!! □ ffrfiffiH! Hffi-® •IrfiC-Hffffffi 9 ft nft-Hfft ffil-j Gft*ffi ffi hffii

T®ffiftffin®□ fffffi Gl ftG □IlDr cffi—(; ffiffiGff}* ffi ftnllGffiftffi ®H ft ffi kffffH Cl ffi*ffi

ft Hffl-fff® ft eft nffH®ffiffi«G □ffl+fffijficl ft fflffiffl Dr fiffffiffi fffiffilft ft | ffi

ijDffi T-|®ffiffl-Hftfi-*fi1®J Ol-^ffftfl-Gft | fft ffi (ffiffiffi

*ffffflJJ h^fffrWnc ffi! •ffiZJfl $ffM<»1cftfflIBfficJ>ffi ,ftGff}» fffffl ffiGtcffi—Hffi

I*T T CffiT dffl! •ftfi bft-ficffi*ftdfftaf- fft ffll-j OffiffflfMb ffffll Hfffl-SirMfTIHT Nffl-^«fffi

Gffi Gl ft»Iffl □ (ffifffli -ejT Gt ^ clffi |-)ftfi Hffbcftfffl ffi |fft Iffl g3> It fflffi I fll c Dffl-Hfffi 

-flH gG*"P gI ftfi Hffl-F-ftfflt^ffic ffi*ffi2% m IJ Glffi • (ft-ffi G IT Gffi |IcT- ftfiJ rtGffiJ Gfffr

Hcr ffi^ dffl-» I ffflffi+fiLG hffifftCfflffiT I hffi ffi I fflffNffH»ffifffiftcL |c »□!!□ □ eft ft

In aftfi-^ffEit IT g ffpfOffiniGftffiftfftl ffffij ◄ ft ft* □ It g fffiMi®T ◄cffiffit fft IffG cffi

iGfftfft •□ffiffiffllc □effit ftc 0ft-^fftGlfflI®1P GftfFffi«T ◄ffilhffifffiftt>nitc ffi kffi
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
ffitffftfffr ffi I_ffMflftfffifcIffiOffsIfiI,ffiI)■<—<-ffi # ff$®Hc?M .ffn-fft Jffl ftfAldV _ffFfiHfffB-H-fnft,ffi
I)—ffi145W-Hffi (ffi

ffWt-Jfifffl-fff144-/-€-/J fH/cT -at ff0 -w/ ,ffi% ffi2% ffi-,- -.ffflffiffifti. I)—ffi

ffi

ffi
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ffilffittffi | -ft ffl fffWicf cffi ffffl ffiJ ffifffi ffl JmJcT/3ffl ffiffi fiflfifficfffiffffffl W ffll ffi cf ffi

Jffl/3fflffi JJ 3ffifif-cf J fiff-jl Gffl fffl fifififffl ffl | ffl+ffi j ffi S'c m\ -ffl+ J ffffttl cf ffi/3ffl ffi

ffl-fflfiffiffi fff+fficf ffffl ffifJ ffi cf&ffl | fflfifif ffi ffffl cfffi/ffiffiffffl -cffi ffffifffiCcf | J ffffi

ffiffl+ffl fiffifflcfffi cf ffifififfi ti&fffffifffi&ffl-ffiiffffif ffifi ffffl ffiJWffiJ ffi# ffffl ffffl cf ffi/3ffffi

Jffl -cf+ ffif ffffl fffflffffi fiffiffiffii+J (Tffiffi jlcfffflffiffl I fflfiffffifficf | -ffl+J fiffifficf c fg m} ffffi

ffl ffiJ J ffiffi fiffiflfficffi^ J 5 ffiffi fffiffl+ffl ffififfffl cf ffi/ffl ffiffi i ffi ffFIfifflffiffi cfJJ ffiff^iffl-ffi

ffl fffflffffi ffififfiJ J ffif[fffficf&$fl fff ffi cf ffffffl cf ffi/ffl ffiJffffi!! ffffifffff | -ffi cffifffffiaJ5c-Lffl+ ffi

Jffl -cf+ ffi cffiffffiJWffi-1 ffl ffiffi ffiJ 5 ffi+J fffiffl+ffl ffififfffl cfffi/3ffl (ffiffiffi

"ffl fi’ ffiffi cfffi fftfljffi I1#® ffl ffiffiJ rW ffl ffiffi/ffi ffif fffl &ffl cfffiiffi J

!!J ffl ffliffi KB fffff | -ffiffffff -J cffifffffi Gffficffi Jff| ffffl fi IlffififftfffiFffifi ffi+ ffl-fffJ ffifiJ ffi

fifflffl ft ffffl ffl’ ffll fffflJ$fl ffffiJ J[jf(ffiffEjf ffiffi uf?,fftr+/3fffffl gfflcf-ffi,ffi$ffiffigffi ffi+ffi

j fi fiffi ffi fflJ + ffffi $J j ffiffffffl cf ffiffi ffifffff J ffififfi ffft ffffl rn ffll ffiJ Jffifl fit ffiffi

j fi+ffffff ffi ffiffifff fifff -cfJ J fiffif-fffJ fiffi ffffflffirffi

"ffl fffifi ffi,J Wiffi-cf J ffiJ ffl fff ffi ffffi !! - ft ffifi ft ffi cf+fiffiffffl fi’ ffll ffi

cffifficffi-fffiJ fficf ffl ffififi jjfcffl ffifi ffiffi fificffTfifftfi J fiffffi ffft ffi □ ffl X ffiJ ffiflcf ffl Jffi

■ffijffil ffl ffifffffi/ffiffi ffifflffcf ffififfi ffi-j- ffiJ J rJTffffl fiffififff fft fffflfficf cffftff ffffi J ( ~ffiffT ffi

fflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl 
'WtiWifftftffi ffi J J/ffi~ € ! J !c?”ffiW ! J JORJ $ffiM a ffiUfft1/- !%ffbJ4Dr!ffi#,J ! $ffiT,ffi
- fH"fl ffi-,—$,ffiffi!! !! ffi ,»$$# fl%—1(ffi

fffllffi ffi $ ffi ffi+ffiffifffiJ jfflo" ffl JffiJcfjffflffl ,ffffl fff ffiff) ffiffi ffiffffi Jffl &f ffl ffiffffi ffffi Jffflfffiffrififfi ffi 
-J ffiffi ffl!! ffff(fflflflJ ffffl ffifi ffi—J ffl ffiffi J ffiffi !!cf Jfi ffffiJ ffiffffi ffiJ ffflcf ffl fffffijffflfffiffffifi ffffl ffi 
J! J fijWfiffffl fff ffll ffi-ff-cf J ffiffi ffl ffTf ffi ffiffi fffff cf 3ififfFlffi'ffi 
-’({3 3 3(^J OcT^cT i (ffiffi | ffl( !!J ffiffl(1 J ffflcf ffl J!! ffiffi ffl (!!J ffiffi ffiffi | J fi/lffH fflffLJ f+(J ffiffi

ffiTBffflffiffl tfi+ ffffi ffl ffifJ | J ffiffi ffiffi ffffiJ _ ffiff® ffiJ ffifffi ffl JffiJcTj1fflffffiffffi+ ffffl ffi I ffifffiffi 
ffl ffl’ ffll ffffi-C? ffiJ fiffiffff" ffi ffiffi ffft cT3fffiffmfi ffiffi 

'((3 3 3(ffiOcT(Jf | (ffiffi ffl( !!Jffiffl(' J ffiffiffi ffl J!! ffiffi ffl (! ffiffi! fflJ j -fffl! ffi _J(
j

j fiffi

"ffiffi iffiffiffi " !#D^ fffi(ffi

5ffl

ffl
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&' (ff) ffifflJ 

◄ -ffi [Jfi®ffifi^ hffi/51 fflffi

ff* fffi J |cf[Effi®ffic?J/3ffinH40^

HO* ®* kd •!! H1H I T n ciH± hfjn M' •
-I kttk I t§< *1MM [J •
•H» !•

d G1 •□fWfi -H*fi®fftlffffH

±
T

4H ffi ffi® 1 cfdfffi+fi cfDJ!! ffi

ff ffiffn®fiffi | ffi -fcffln um ffi ffiWffWE H ffi ffffi ffi a mM mm m m offKl c « # i

ffifflffiJ -M «fH □ cHfi-HU ffffi -f«fi®ff(®ffi ffi ffi1Mfflffi- 0 Hffi. (—$- )$) h! 1"fn®ft1fff® r( Offi Wi 

T| ff- fflffi f4jlfficfJ/JfCDQ3fiafM1cffflfCffin fljfi®»ffi flffiffiffiinff5dJffifM ,ffifffffi #ffln®ffi

ffffi ffi dffpitr 1 - 4ffi fflffl$ffiffP/c4 fiffl$0J ^!ffi dJ ff fffi- ffi ffi d 51 ®nffff3nffii | fffflfffi®^ I ffl4,J» ffi

uM ffifffiM^ Offlfffi ffiaf ftaSDJ ffilffifi fflffi- ffi ffflffiffi ffiffiffi ffffflffPM ffiffinJ ffi! ffi 

5dJcf»i- ffi ffEfffiffi ffil flfi|-)4flD ffiffi!!| f ffiffi^fP/cCfflM ffi fffiffffi # •ffikG1 •□1WPafi> ffi

I cffflffifffffi®^ i ffi4/Wi| ffffi fffifffcdnJ ffi! ffinffii | affi®fffinfffo&ff»H J+ m- $◄ ad ffi

45of f ffindn 1<ffiffi#fj#sJ ffiff ◄ flQffitificrffin-H ffinffifi I a ffil ffwHffd m0njm am i fflffi ffi

cN kitffi®51 f| fffiffffi # •flOcf-H - aji fffi ffi m-H rt 1 ffij nffi®f' ffifi4ffl d 51 •□fffi <m

Jlffifffl®fids◄ftfflffP/4 ffflfi® | ff d ffifffinffilffffi | [dFH dffitn-M ffi tffiffi fff fffi & ffifffi fffifi ffi □ I fflffi

fffi»|ffdffi« ffi4ff!J<#fb^ffffiffffinHffi^ ffi $◄ ffffi® | ff ff ffifffffJ /3fi®ffiffi dMffi
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ffi At least 75% of RPS generation in 2020.

ffi The renewable facility has its first point of interconnection to the Western 
Electricity Coordinating Council transmission or distribution grid within the 
metered boundaries of a California balancing authority (CBA); or

ffi Generation from the renewable facility is scheduled into a CBA without 
substituting electricity from any other source; or

ffi Generation from the renewable facility is scheduled into a CBA pursuant to 
a dynamic transfer agreement.

n min

ffi Buyer simultaneously purchases energy and associated RECs from the 
RPS-eligible generation facility, where the purchased energy must not in 
practice be already committed to another party, without selling the energy
knnl/ fW'i fk a

•I substitute electricity that 
• year as the generation

ffi Substitute electricity provides incremental electricity to the buyer.

ffi No more than 10% of RPS generation in 2020.

ffi Unbundled RECs originally associated with generation from an RPS- 
eligible facility, including unbundled RECs that do not qualify under the 
criteria of Category 1 and 2.

ffi Any contract or ownership agreement originally executed prior to June 1, 
iff |f|fl 2010 is not subject to the portfolio content categories.
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r ,"!■ .. J l|&+! (-1 )□ ffc)!c/W&t * *
ffi

ffifflJ fflf| r

*3

December 1,2011 Decision 11-12-020 The decision establishes the new RPS procurement 
Establishing New RPS requirements for three compliance periods through 
Procurement Quantity 2020 (2011-2013, 2014-2016 and 2017-2020) and 
Requirements for Retail each year thereafter, set out in Pub, Util. Code §
Qallorc -5QQ 1 RIK\

Dece mber 15, 2011 Cost Co nta in me nt
Request for Proposal 
(RFP)

Energy Division issued an RFP to solicit consulting 
services for the development of a new cost 
containment mechanism. Senate Bill 2 (1x) directs 
the Commission to establish a limitation for each 
IOU on the procurement expenditures for all eligible 
renewable energy resources used to comply with 
the RPS. The Energy Division issued three more 
RFPs in January to solicit additional RPS support 
services.

:

iduett iuaiy i , t £. i \oi icvvauic auuuui i i s it? uticc itivcoiuruwiicu uumioo uncicu a oiai lua

Mechanism (RAM) 
Contracts Awarded

contract to the successful bidders resulting from the 
first RAM solicitation, which closed on November
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fff|-
First Quarter, 2012

JU>+••□ffi •d’lO
Amended Scoping The amended scoping memo and assigned 
Memo and Ruling of Commissioner ruling will establish the scope and 
Assigned Commissioner schedule for Commission consideration of 2012 
on 2012 RPS 
Procurement Plans

Renewables Portfolio Standard Procurement Plans

*
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ffi
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CLE ONE.

Introduction.1.01

Pursuant to California Public Utilities Commission (“CPUC”) Decisions (“D.”) 07­
07-027 g Southern California Edison Company (“SCE”) must offer
to purchase Product from eligible renewable resources (“ERR”)1 pursuant to two
standard Power Purchase and Sale Agreements (“CREST PPAs”) under the California 
Renewable Energy Small Tariff (“CREST”) in order to meet its share of the CREST 
goal of 247.7 megawatts?- (“MW”).

Execution of a PPA must be made consistent with these CREST Participant 
Instructions (“CREST Instructions”) and are subject to the requirements of D.07-07- 
027 and D.11-11-012. All purchases will be made according to the terms and 
conditions set forth in the CREST PPA. These CREST Instructions set forth the 
procedures an applicant (“Applicant”) should follow in order to participate in 
CREST. Capitalized terms used in these CREST Instructions, but not otherwise 
defined herein, have the meanings set forth in the CREST PPA.

1.02 CREST PPA.

Participants may apply to sell Product to SCE from an ERR using the CREST PPA 
for Generating Facilities not greater than 1.5 MW. Participants may choose a full 
buy/sell option or an excess sales option. Copies of CREST PPAs can be found at
www.sce.com/crest.

1.03 Procurement Targets.

SCE will continue to offer CREST until the program capacity of 247.7 MW has been 
reached.

End of ARTICLE ONE

1 For purposes of the CREST program and any final CREST PPA executed pursuant thereto, an ERR is a 
generating facility that meets all the criteria set forth in Public U tilities Code Section 399.12, Public Resources 
Code Section 25741, and the California Energy Commission’s (“CEC’s”) “Renewables Portfolio Standard 
(RPS) Eligibility Guidebook” (J anuary 2011, Publication #CEC-300-2010-008-CMF, available at 
http://www.energv.ca.gov/renewables/documentsA (“CEC RPS Eligibility Guidebook”).
2-247.7 MW is the total quantity to be procured pursuant to CPUC Decision D.07-07-027.

http://www.sce.com/crest 1
275
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.......  - ELI S.

Renewable Resource Eligibility.2.01

SCE will consider all projects from any new, existing or repowered ERR. An 
exist! lerating Facility must be certified by the California Energy Commission 
(“CEC”) as an ERR prior to the PPA execution date. SCE encourages other facilities 
to seek “pre-certification” as an ERR prior to the PPA execution date (“Effective 
Date.”

L oc ati on Res trie ti on s.2.02

To be eligible for a CRES' iterating Facilities must be located within SCE’s
service territory and have a retail service account with SCE. Applicants must provide 
the , 'vice Account Number corresponding to the Generati > ility to meet 
this requirement.

2 Service Account, Applicant must have an SCE Customer 
e set up by calling SCE’s 24-hour Customer Service line at 1-

ppl

at
https://www.sce.eom/form.s/ApplvforNewServiceCorporateApt3lication.aspx. After 
Applicant has established an SCE Customer Account, Applicant may request an SCE 
Service Account through Applicant’s interconnection project manager. To expedite 
the process, Applicants are advised to have in hand a valid tax ID and service address.

Non-Participation in California Incentive Programs.2.03

To be eligible for a CREST PPA, Generating Facilities must not have received 
payments from the California Solar Initiative (“CSI”), the Self-Generation Incentive 
Program (“SGIP”), or have participated in Net Energy Metering (“NEM”), as defined 
by the CPUC. Generating Facilities participating in CREST may not participate in 
CSI, SGIP, or NEM throughout the term of the CREST PPA.

Interconnection.2.04

Generating Facilities must have passed fast track or supplemental review or have 
completed a Phase I or System Impact Study under SCE’s Rule 21 Tariff in order to 
be eligible for a CREST PPA.

2.05 Term.

The Term of a CREST PPA can be 10, 15 or 20 years. The Generating Facility must 
be scheduled to commence Operation within 18 months of the Effective Date.

Price.2.06

http://www.sce.com/crest 2
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Pursuant the applicable price is the effective Market Price Referent
(“M'PR”) at the time Applicant meets all program requirements and executes the 
CRE "

:{:;{:;{: End of ARTICLE TWO :{:;{:;{:

http://www.sce.com/crest 3
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CLE CRE

b miss ion.App3.01

Applicants must submit a complete Application, the form of which is attached hereto 
as Appendix B, in conformance to these CREST Instructions for each Generating 
Facility.

uait, tuiijuuuw a |jjiwlw anu tuuiui miiiic r\|jjjji iv^aiiun.

In order to be eligible for a CREST PPA, all Applications must include all of the 
following documents, which must be completely filled out electronically and returned 
by email in accordance with the provisions of Article Five of these CREST 
Instructions!

(1) A fully completed Application.

(2) A complete copy of a System Impact Study or Phase I Interconnection 
Study, or documentation showing that the project has passed fast track or
suppl cm cn tal rev i ew.

(3) Any other interconnection study or interconnection agreement applicable to 
the Generating Facility.

(4) A populated and executed CREST PPA with all proposed Producer 
information and Generating Facility information inserted including the 
Generating Facility’s SCE Service Account Number, single line diagram, 
and a description of the Generating Facility as required in Appendix A of 
the PPA.

Generating Facilities that have submitted an incomplete Application or are ineligible 
at the time of Application submission will not be considered and are welcome to 
reapply at a later date.

)f Final CRESr3.02

Applicant’s eligibility for a CRE: i" id so notified
submit two executed original CREST PPA( , , . i 
[lowing address:

Renewable t umative Power 
Southern California Edison 
GO I, Quad 41)

http://www.sce.com/crest 4
278

SB GT&S 0558089

http://www.sce.com/crest


Bill Powers Testimony

2244 Walnut Grove
Rosemee 70

Attn: J an ice Wang 
626-1 "

Subject to Article 2.06, SCE will return one countersigned original CREST PPA to
Applicant.

:{:;{:;{: End of ARTICLE THREE **

http://www.sce.com/crest 5
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E .... . APPLICANT’S NOWLEDGEMENT.

By submitting a CREST Application to SCE, Applicant acknowledges the following:

SCE’s Rights.4.01

SCE reserves the right to modify any dates and terms specified in these CREST 
Instructions, in its sole discretion and at any time without notice and without 
assigning any reasons and without liability of Edison International, SCE or any of 
their subsidiaries, affiliates or representatives.

ptance of Applications.4.02

Subject to Article 2.06, SCE will not be deemed to have accepted any Application, 
and will not be bound by any term thereof, unless and until authorized representatives 
of SCE a ducer execute a CREST PPA and, if appropriate, related collateral and 
other required agreements.

:{:;{:;{: End of ARTICLE FOUR :{:;{:;{:
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ARTICLE FIVE. COMMUNICATIONS.

Unless otherwise stated in these CREST Instructions, any exchange of any material 
information concerning CREST, including any such exchange concerning the preparation or 
submission of an Application or other submissions to SCE related to CREST, must be 
submitted to SCE in the form of an email at crest@sce.com.

Note: The maximum size of any email submitted to SCE is 8 MB.

The website address for CREST is http://www.sce.com/crest.

SCE may, in its sole discretion, decline to respond to any email or other inquiry without 
liability or responsibility.

End of ARTICLE FIVE **
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High Penetration 

Solar Forum
41.5, DEPARTMENT OF : Energy Efficiency & 

ENERGY ! Renewable Energy¥
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• Inform stakeholders on 

the advancements being 

make by the DOE and 

CPUC in grid integration
• Receive feedback from 

stakeholders on the 

current direction of our 

programs and help 

identify gaps to address in 

future programs
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Develop a well established, timely and cost effective process for 

integrating high penetrations of PV into utility distribution systems 

while providing maximum value to the PV system owner and utility.
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• Tests and Demonstrations
• Modeling, Simulation, and Analysis
• Solar Resource Assessment

It «lTh » <-•

!-lJ T> |-T&T>
• Technology Development
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\• Study the effects of large 

amounts of distributed PV on a 

utility feeder and it’s 

associated customers

** ♦ * '

t

*• Create and validate models to 

describe the interactions 

between weather/PV/feeder 

equipment and operations

■

m

* - *
feb.

-II /• Identify technical and
operational modifications that 

could be deployed in future 

feeder designs.
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* SCE is installing 500MW of 

commercial rooftop PV systems 

over the next 5 years

Specific Issues:
- Unsure of interconnection 

process for circuits with over
t , oy

- Need to develop quick study 

process for penetrations >15%
- Issues include: vo 

regulation circuit ratings, circuit 

protection coordination, cloud 

variability

(Peak PV/Peak Load)

• 250MW utility owned, 250MW
IPP

• Interconnected at distribution 

circuit level
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* Power Analytics for Development and 

Validation of Steady State and Dynamic 

Models of PV Systems
* Solar Resources and Integration of 

Energy Storage and PV as an “Enabler 

Technology”
* Cloud Tracking and Insolation Forecast 

Model
* Command, Control and Communications 

for Power Flow Management
* Field Testing and Validation of the Suite 

of Models
* Raise Situational Awareness of Virtual 

Power Plants and Microgrids by 

Distribution Utilities and RTO/ISOs
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, Energy Efficiency and
b!e Energy Office funded

1

F•r i de GridPoint, SunPower,* Partners in 

iavigant
* Will firm renewables, reduce peak load 

and improve reliability
s .. :■ : :: : . ■ cl lid 3 CES UllitS IH

t
currently have 2kW PV systems

• Installing utility and customer portals 

to monitor PV, storage, customer load
• ce

in customer us
>ecifica

meter/inverter interface to enable 

management of distributed PV/sforage 

system with AMI
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Home > Wholesale Energy Procurement > Renewable & Alternative Power > Combined Heat and Power (CHP)

Combined Heat And Power Facilities Request For Offers

Ml
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In accordance with the Qualifying Facility and Combined Heat and Power Program Settlement Agreement and 
related documents (including the CHP Program Settlement Agreement Term Sheet) approved by the California 
Public Utilities Commission (“CPUC”) on December 16, 2010 in Decision 10-12-035 (collectively, the “Settlement 
Agreement”), Southern California Edison Company (“SCE”) is issuing its 2011 Combined Heat and Power (“CHP”) 
Request for Offers (“RFO”) to solicit offers (“Offers”) from owners and operators of CHP Facilities and Utility 
Prescheduled Facilities (“UPF”).

Learn more about the QF/CHP Settlement Agreement >

Product And Term

Product and Term

CHP Facility / Utility Prescheduled Facility 
Larger than 

5MW
Generating Facility / 

Nameplate
/ CHP RA / 

Larger than 5MWLarger than 5MW

EEI Master Power Purchase 
and Sale Agreement Cover 

Sheet (Attachment D-1); EEI 
Paragraph 10 to the Collateral 
Annex (Attachment D-2); UC 

Tolling Confirmation 
(Attachment D-3); RA 

Confirmation (Attachment 
D-4) (collectively, “UPF 

Documents”)

Capacity, Energy, Ancillary 
Services, Resource Adequacy 
Benefits (each as defined in 
the Confirmation), and any 

other product derived from or 
associated with each

EEI Master Power 
Purchase and Sale 

Agreement Cover Sheet 
(Attachment D-1); EEI 

Paragraph 10 to the 
Collateral Annex 

(Attachment D-2); RA 
Confirmation (Attachment 
D-4) (collectively, “CHP RA 

Documents”)

CHP PPA
(Attachment C)PPA Type

Capacity, Resource 
Adequacy Benefits (each 

as defined in the 
Confirmation)

Power Product 
and Related 

Products
Product

$ i "fi
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CHP Facility / Utility Prescheduled Facility 
Larger than

5MW
Generating Facility / 

Nameplate
/ CHP RA / 

Larger than 5MWLarger than 5MW

generating unit

CAISO or within the Western Electricity Coordinating Council areaDelivery Point

SCE prefers to 
be the SC, but 

Offeror may 
select another

Scheduling Coordinator 
(“SC”)/

Fuel Manager

SCE is the SC. SCE is not the SCE is not the SC nor Fuel 
Fuel Manager. Manager.

SC.

Economic Curtailment As bid N/A N/A

As bid; shaped, as set forth 
in §2.05 of the RFO 

Instructions

Capacity
($/kW-year)

As bid; shaped, as set forth in 
§2.05 of the RFO InstructionsAs bid

Heat Rate for 
Energy 
Pricing 

(Btu/kWh) 
Plus Variable 

Charge 
($/kWh)

Existing CHP 
Facility

Pricing

As bid N/A

No later than 2 years after the Effective Date

No later than 5 
years after 

CPUC Approval

New CHP 
Facility

No later than 5 years after 
CPUC ApprovalN/ATerm

Start
Date Repowered 

CHP Facility

Expanded 
CHP Facility

No later than 5 years after CPUC Approval

No later than 3 years after CPUC Approval

Existing CHP 
Facility or 
Expanded 

CHP Facility

Term
No more than 7 years

(w/o
collateral)

Length New CHP 
of Term Facility

(w/ collateral)

Repowered 
CHP Facility 
or Expanded 
CHP Facility 
(w/ collateral)

No more than 
12 years N/A No more than 12 years

No more than 12 years

RFO Schedule

RFO Schedule

Track Track
Date & Time 1* 2**Milestone Description

Launch Dec. 15, 2011 X X Documents for this RFO posted on
www.SCE.com/CHPRFO.

"/Hfl $ i "fi
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Track Track
Date & Time 1* 2**Milestone Description

Offeror
Conference

Jan.13, 2012 X 
10AM PPT

X Information on how to attend the conference will be made 
available on the website (www.sce.com/CHPRFO) by 
January 6, 2012. Both in person and web-conference options 
will be available.

Submission of 
Non-Binding 

Notice of Intent 
to Offer

Jan. 17, 2012 X 
5PM PPT

X Offerors submit to SCE, in electronic format, the completed 
form of Non-Binding Notice of Intent to Offer (Attachment A).

Submission of 
Complete Offer 

Submittal 
Package

Feb. 16, 2012 X 
5PM PPT

X Offerors must submit to SCE, in electronic format, the 
Complete Offer Submittal Package (Section 3.02).

Offerors who fail to submit these materials by the stated 
time may be disqualified by SCE in its sole discretion 
from further participation in this RFO.

Notice of Short 
Listing

Mar. 16, 2012 X 
5PM PPT

SCE will send notices via email informing all Offerors of 
whether or not they have been short-listed.

Only short-listed Offerors will be qualified for further 
participation in this RFO.

Cluster 5 
Application 

Window

Mar. 1,2012 - 
Mar. 31,2012

X Interconnection Requests for processing under a Cluster 
Study Process must be submitted during a CAISO cluster 
application window.

Offerors that have submitted Offers with respect to Utility 
Prescheduled Facilities must complete negotiations with SCE 
and have mutually agreed upon final forms in place for each 
of the following UPF Documents: (i) EEI Master Power 
Purchase and Sale Agreement Cover Sheet (Attachment 
D-1); and (ii) EEI Paragraph 10 to the Collateral Annex 
(Attachment D-2).

Deadline to submit any changes to commercial terms in the 
Offer Template (Attachment B) (does not include pricing 
terms).

Offerors must complete negotiations with SCE and have 
mutually agreed upon final forms in place, as applicable, for 
the CHP PPA (Attachment C), the UC Tolling Confirmation 
(Attachment D-3), the RA Confirmation (Attachment D-4), 
and any other required agreements.

Finalize
Enabling

Agreement

Apr. 19, 2012 X 
5PM PPT

Finalize Offer 
Template

May 10, 2012 X 
5PM PPT

Finalize All 
Agreements

May 25,2012 X 
5PM PPT

Offerors who fail to meet these negotiation deadlines by 
the stated time may be disqualified by SCE in tis sole 
discretion from further participation in this RFO.

Submission of 
Final Offers

May 29,2012 X 
12PM PPT

Offerors must submit Final Offers to SCE.

Offerors who fail to submit Final Offers by the stated time 
may be disqualified by SCE in its sole discretion from 
further participation in this RFO. SCE will only consider 
Final Offers from Offerors who have satisfied all the 
requirements set forth in these RFO Instructions.

Notification of 
Selected 

Offers

Jun. 21,2012 X 
5PM PPT

SCE notifies by email those Offerors whose Final Offers and 
Final Agreement(s) are accepted for execution by SCE.

Execution of 
Final

Agreements

Jul. 2, 2012 
5PM PPT

X SCE and selected Offerors execute the applicable Final 
Agreements(s).

UHfl $ ! "fl
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Track Track
Date & Time 1* 2**Milestone Description

Request of
Additional
Information

Oct. 1,2012 X SCE may request additional information to fully evaluate 
projects in Track 2

Submission of 
Additional 
Information

Nov. 1,2012 
5PM PPT

X Offerors must submit to SCE, in electronic format, any 
additional information requested by SCE.

Offerors who fail to submit these materials by the stated 
time may be disqualified by SCE in its sole discretion 
from further participation in this RFO.

Phase 1 Study 
Complete

Refresh of 
Offer Template

Nov. 30, 2012 X Offerors should receive their completed Phase 1 
Interconnection Study from their transmission provider.

Dec. 7, 2012 
5PM PPT

X Offerors wishing to continue in the RFO process must refresh 
their Complete Offer Submittal Package, including their 
indicative prices, for consideration by SCE.

SCE will send notices via email informing all Offerors of 
whether or not they have been short-listed.

Notice of Short 
Listing

Dec. 27, 2012 
5PM PPT

X

Only short-listed Offerors will be qualified for further 
participation in this RFO.

Finalize Offer 
Template

Feb. 13, 2013 
5PM PPT

X Deadline to submit any changes to commercial terms in the 
Offer Templates (Attachment B) (does not include pricing 
terms).

Offerors must complete negotiations with SCE and have 
mutually agreed upon final forms in place for the CHP PPA 
(Attachment C), the UC Tolling Confirmation (Attachment 
D-3), the RA Confirmation (Attachment D-4), as applicable, 
and any other required agreements.

Finalize All 
Agreements

Feb. 28, 2013 
5PM PPT

X

Offerors who fail to meet these negotiation deadlines by 
the stated time may be disqualified by SCE in tis sole 
discretion from further participation in this RFO.

Submission of 
Final Offers

Mar. 7, 2013 
5PM PPT

X Offerors must submit Final Offers to SCE.

Offerors who fail to submit Final Offers by the stated time 
may be disqualified by SCE in its sole discretion from 
further participation in this RFO. SCE will only consider 
Final Offers from Offerors who have satisfied all the 
requirements set forth in these RFO Instructions.

Notification of 
Selected 

Offers

Mar. 21,2013 
5PM PPT

X SCE notifies by email those Offerors whose Final Offers and 
Final Agreement(s) are accepted for execution by SCE.

Execution of 
Final

Agreements

Mar. 28, 2013 
5PM PPT

X SCE and selected Offerors execute the applicable Final 
Agreements(s).

* Track 1 is for projects that have or do not require a Phase I Interconnection Study

** Track 2 is for projects that do not have but require a Phase I Interconnection Study (New, Repower, or Expanded Facilities)

*** The CAISO will determine the completion of the Phase 1 Interconnection Studies. The milestone dates provided in this Table 
may be modified if the CAISO Phase 1 Interconnection Studies are delayed.

Please see 2011 CHP RFO Instructions v1.5 (PDF)for additional details. All references pertain to the 2011 CHP 
RFO Instructions.
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Eligibility Requirements
SCE will only consider timely Offers from any New CHP Facility, Existing CHP Facility, Expanded CHP Facility, 
Repowered CHP Facility, or Utility Prescheduled Facility (as defined in the Settlement Agreement), in each case 
with a nameplate that is larger than 5MW.

Offeror Conference
SCE hosted an Offeror Conference on January 13, 2012 to discuss the RFO process.

Listen to a recording of the conference » 
Download the presentation (PDF) »

CHP RFO Documents
• 2011 CHP RFO Instructions v1.5 (PDF) See changes from v1.4 (PDF)
• Attachment A - Non-Binding Notice of Intent to Offer (Word)
• Attachment B - Offer Template (Excel - Zip)
• Attachment C - Pro Forma Agreement for CHP Facilities Request for Offer Program (Word)
• Attachment D-1 - EEI Master Power Purchase and Sale Agreement Cover Sheet (Word)
• Attachment D-2 - EEI Paragraph 10 to the Collateral Annex (Word)
• Attachment D-3 - UC Tolling Confirmation (Word)
• Attachment D-4 - RA Confirmation (Word)
• Zip file containing all above documents (Zip file)

Questions And Frequently Asked Questions
Questions relating to this RFO should be addressed to SCE by email atCHPRFO@sce.com (with copies to the 
Independent Evaluator atWaynejoliver@aol.com and bjs@newenergyopps.com) or by telephone to Benny Wu 
at (626) 302-3230, Dahlia Siegel (626)-302-2515 or Gerry Torribio at(626) 302-9669. Questions of a general 
nature are posted here ».

Contact
Please email CHPRFO@sce.com or contact Benny Wu at (626) 302-3230, Dahlia Siegel at (626) 302-2515, or 
Gerry Torribio at (626) 302-9669.

FOR OVER 100 YEARS...LIFE. POWERED BY EDISON.

Copyright © 2011 Southern California Edison. All Rights Reserved

Find this article at:
//www.sce.com//EnergyProcurement/renewables/chp.htm
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\ fl\ [ GfflfH 567T1 | -»7-H d7 -• ffi $ J (- |-D^ ® C JD 4 J70 JD=0J7 ft d-H/3d®Q
, — $ -1 -® cJ —■* |1 -®j- J.

Txft- Ojfl® |~7J flflJ □ 7J/5| jfl |-»| JD —H J 7 0 J 0=0J 7 ft d--*07-®+ -• |GOnJ 
fl\J G®| ®7 I- -®d® ®0J&"9t 'Qfl Id- ®<HJ h^P*l®CH □-•□= | |/90- d7 ft QffltQ- ? Bfl* 
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ffi $J ( 77 J | |J | OfH .

• 7 |J JOofl® fl PffH -® Dflfl dOffl®/1 fl\A I- +t,
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1 1 Orn= Oufl ||HQf5»l lWIj j ft Jflft j J 7 0—QJ | h 
l/ld®Q |J fl |J ft d | I- *J1 fl • t I ffi |=| d M 5/9ft J d
J| of = ffi 7 J I u J H fl= Wl-I [ J BW7ft

\AW[ H C3- =3|Q = WH
+TlTx J /ft Jnd

$J Qfl® |rnTJ $ J: afl |- fffl-im Qfl® -I ®^D] -J d®D= 
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• JJ7 [fl mJ J/1 fl J Ufl-|fl\ Qf5»1
-|d7 • d ® Qdl +T,TXft
d ® Qd - CffH -j 1 .-fl = h J®Qfl®J7 |Q”J I J J

\fl JG-* aflJJ/-|Q*|0/1®®J0^® a flflJ t^fl 5®H®+03® 6J OffH /5C$J ft d567T ft
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J A ffiffH I !!WX Pffl®Cftt □ fflJT J®m Jn PfflJ - 5-1 Dl-Ifl
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/?PJ4®03ftD PC4 03 .
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5 Year Average (200 6 - 2010)

Power Output (MW) U1 U2

0.9% 2.7%> 600 MW

0.1% 0.7%> 700 MW

Note: Unit 1 is rated 745 MW, Unit 2 is rated 775
MW.

The OBGS is anticipated to operate below 10% capacity into the foreseeable future, at load 
levels similar to those represented in Table II-2.

TRACK 2: OPERATIONAL AND TECHNOLOGICAL MEASURES TO
ACHIEVE 83.7% REDUCTION FROM DESIGN FLOW BASELINE LEVELS OF 
ENTRAINMENT AND IMPINGEMENT

III.

GenOn proposes to comply with the Policy under Track 2 by implementing one or more 
operational and structural measures to reduce entrainment from baseline levels by at least 83.7% 
pursuant to Section 2(A)(2)(b)(ii) of the Policy (i.e., at least 90% of 93%); and to maintain 
compliance with the impingement mortality reduction standard in Section 2(A)(2)(a)(ii) through 
the continued use of an existing velocity cap on the offshore intake. Potential entrainment 
reduction measures are also expected to further reduce impingement mortality levels beyond 
those already achieved by the velocity cap. This section first addresses GenOn’s compliance with 
Section 2(A)(2)(a)(ii) through the continued implementation of a velocity cap that effectively 
achieves a reduction in impingement mortality from a design flow baseline of at least 83.7%. 
This section then addresses proposed steps to achieve compliance with the Track 2 entrainment 
performance standard. Based on preliminary evaluations, GenOn believes that a combination of 
flow reduction and screen technologies, such as variable frequency drives (VFDs), operating 
restrictions and cylindrical wedgewire screens, can effectively reduce entrainment mortality to 
achieve compliance under Track 2.

The final design and capital cost of physical modifications necessary to achieve Track 2 
compliance cannot be fully defined until after the monitoring studies (described further below) 
are complete. Additionally, any operating restrictions imposed as part of Track 2 compliance 
may reduce expected revenues, or increase uncertainty around net revenues available to pay 
interest and principal or to recover GenOn’s investment. Section 111(f) provides an overview of 
the market and contractual considerations relevant to GenOn’s assessment of additional 
investments in its generating stations. It is possible that revenues available from existing market 
structures and contracting mechanisms will be insufficient to support GenOn’s investment in a 
Track 2 compliance plan. As a result, GenOn cannot at this time commit to such investment 
until estimated costs and operating restrictions can be estimated, and GenOn is able to

4
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reasonably forecast the impact of the OBGS Track 2 compliance plan on the adequacy of net 
revenues. GenOn will continue to evaluate these market-based constraints through the 
implementation process described below.

Existing Entrainment and Impingement Mortality Baseline Dataa.

Section 4 of the Policy requires baseline impingement and entrainment studies unless prior 
studies accurately reflect current levels of entrainment and impingement. GenOn believes that 
existing impingement studies and data accurately reflect current impacts and meet the 
impingement baseline requirements of Section 4 the Policy, but existing entrainment data are 
insufficient to accurately reflect current impacts or meet the requirements of Section 4. 
Accordingly, GenOn proposes to conduct a new baseline entrainment monitoring study, as 
discussed in more detail below.

Baseline impingement monitoring was first conducted at the OBGS from 1978-1980 as part of 
the original 316(b) compliance demonstration, and NPDES Permit-related impingement 
monitoring was initiated in 1981 and has continued through the present. Thus, impingement data 
at the OBGS have been collected each year since 1978, and many of those years have included a 
significant number of data samples. The results of these monitoring studies and analysis are 
summarized in Exhibit A. GenOn believes these data are representative of the OBGS 
impingement rates and meet the requirements of Section 4 of the Policy so that they are suitable 
for use in future impingement estimates. Consequently, GenOn does not propose any additional 
impingement monitoring for the purposes of complying with the Policy.

In contrast, current entrainment data are limited to a single year of sampling (2006-2007). The 
data is insufficient to meet the guidelines in the Policy, which require 36 consecutive months of 
data. Further, GenOn’s biological consultant, Tenera, has questioned the reliability of the data. 
As discussed in Exhibit A, prepared by Tenera, while the taxa represented in the entrainment 
data appear reasonable and representative of expected conditions in the vicinity of the OBGS, the 
relative concentrations of each taxon, seasonal abundance and seasonal variation, were 
substantially lower in total quantities than comparable data sets in the same coastal region based 
on Tenera’s experience.

Therefore, GenOn proposes to conduct a three-year entrainment monitoring program at the 
OBGS to meet the requirements of the Policy and ensure that a robust set of baseline information 
is available to support further analysis.

GenOn’s consultant Tenera has prepared a proposed entrainment monitoring plan, attached as 
Exhibit B for the State Board’s review and approval.

5
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Track 2 Impingement Compliance Analysisb.

The OBGS cooling water intake structure includes a velocity cap that has been in place since the 
1970s. Like similar velocity caps installed at other coastal facilities, the velocity cap has always 
served to minimize aquatic impacts. Attached as Exhibit C is a Velocity Cap Effectiveness 
Report prepared by GenOn’s consultant Tenera. Studies conducted at the OBGS and at similar 
facilities equipped with velocity caps indicate that the OBGS velocity cap likely reduces 
impingement mortality from design flow levels by upwards of 90%. Based on the analysis 
presented in Exhibit C, GenOn believes that the OBGS has achieved compliance with the 
impingement mortality reduction requirement in Section 2(A)(2)(a)(ii). Additionally, the 
entrainment-related Track 2 measures will further reduce impingement mortality. As part of the 
implementation process described below, GenOn will develop a compliance monitoring program 
to ensure that GenOn continues to meet the impingement mortality reduction performance 
standard.

Track 2 Entrainment Compliance Analysisc.

A review of the OBGS operational data shows that there are opportunities available to reduce use 
of circulating water, though actual cooling water flows have consistently been well below design 
capacity in recent years. Analysis of pump operating information during the last five years yields 
the following circulating water flows as a percentage of the annual design circulating water flow 
for the station (Table III-l). Composite annual circulating water flows, as a percentage of annual 
design flow during the last five years, averaged 18.0%. Circulating water flows are not derived 
linearly from the capacity factors and the variability in water use is driven by variable load 
levels, which are not reflected in the overall capacity factors; nevertheless, the cooling water 
flows are significantly higher than corresponding capacity factors, indicating an opportunity to 
achieve reductions in entrainment by reducing flows to more closely match capacity factors.

Table III -1 '.OBGS Average Cooling Water Flows as Percentage of Annual
Design Flow 2006-2010

Unit
Number

Actual Annual Circulating Water Flow as Percentage of Annual Design
Circulating Water Flow

Five Year 
Average

2006 2007 2008 2009 2010

Unit 1 5.7% 17.8% 19.9% 15.5% 8.9% 13.6%

Unit 2 28.7% 32.3% 29.9% 10.7% 10.5% 22.4%

Combined 17.2% 25.0% 24.9% 13.1% 9.7% 18.0%
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Accordingly, for the purposes of entrainment reduction, GenOn has conducted a preliminary 
analysis of various currently known operational and technological measures designed to either 
reduce the volume of water being pumped through the cooling system or reduce rates of 
entrainment. Based on this preliminary assessment, flow reduction measures such as VFDs 
appear to be extremely beneficial in reducing entrainment (as well as impingement) and could 
achieve a significant percentage of the total 83.7% minimum reduction required under Track 2. 
Screening technologies, particularly cylindrical wedgewire screens, also appear to be effective at 
complementing flow reduction technologies. Accordingly, GenOn’s preliminary conclusion is 
that a combination of flow reduction and screening technologies can be employed to achieve 
compliance under Track 2. Additional flow reduction measures, such as operating restrictions, 
will also be assessed. The assessment of these measures will be informed by baseline monitoring, 
pilot studies, and effectiveness studies as discussed below.

This preliminary conclusion is based on the following analysis of potential flow reduction 
technologies and operational measures as well as screening and other technologies. It is 
important to note that this assessment reflects currently available technologies and information. 
GenOn anticipates that technologies with the potential to reduce entrainment and/or 
impingement will continue to develop and evolve, especially as the national regulation of once- 
through cooling moves forward. The proposed revisions to the federal 316(b) Phase II Rule were 
published on March 28, 2011, with the final rule scheduled to be issued in July 2012. GenOn 
anticipates that this regulatory driver will result in vendors pursuing new or improved 
technologies that can provide compliance benefits to owners of existing once-through cooled 
facilities. Accordingly, within the timeframes set forth in Section 111(e) of this Implementing 
Plan, the final compliance proposal may evolve as technology develops.

These measures that were considered are generally summarized below.

Flow Reduction Technologies and Operational Measures Analyzed1.

The various operational measures described below all effectively reduce intake flows. As 
entrainment and, to a large extent, impingement are directly proportional to intake flows, 
reductions in aquatic impacts attributable to such flow-based measures can be readily quantified 
and verified. GenOn believes that flow reduction measures will be an essential and integral 
component of Track 2 compliance given the logical and proven effectiveness of reducing aquatic 
impacts by reducing cooling water volumes.

i. Variable Frequency Drives

VFDs will allow GenOn to reduce the speed of the CWPs to more closely match the minimum 
flow requirements for acceptable cooling and backpressure on the steam turbine generators. 
VFDs can be very effective at minimizing entrainment and impingement at facilities where

7
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operations are generally at less than full load, as is the case at the OBGS (see Table II-2 above).2 
Based on a conceptual VFD design, GenOn estimated the impact on total circulating water flow 
requirements if the units at the OBGS had been equipped with VFDs and the units operated in 
the same manner they actually did in each year between 2006 and 2009. Based on this analysis 
GenOn estimates that VFDs would have allowed the OBGS to operate in the same manner it 
actually did during this period while at the same time reducing flows to 30% to 40% of actual 
levels (already far below design flows as noted above in Table III-1), thereby achieving 
significant reductions in entrainment and further reductions in impingement mortality. VFDs 
were selected as a Track 2 compliance measure to be evaluated for final implementation, 
consistent with the process set forth below in Section 111(d).

ii. Circulating Water Pump Recirculation

This flow-control measure involves modifying the discharge piping of the CWP to add a 
recirculation control valve. Under this CWP Recirculation technology, valve position is 
modulated as required to maintain sufficient flow through the unit condenser to maintain optimal 
steam turbine backpressure. This minimizes circulating water flow through the condenser, and 
the balance of the water is returned to the intake structure forebay through the recirculation 
valve. This in turn effectively reduces the amount of makeup water entering the intake structure, 
reducing makeup water flow requirements and associated entrainment and impingement levels. 
CWP Recirculation is easier to implement than VFDs, but has higher net operating costs. GenOn 
will evaluate CWP recirculation as a potential Track 2 compliance measure as part of the process 
set forth below in Section 111(d).

Enforceable Operating Restrictionsin.

As noted in Section II above, capacity factors at the OBGS in recent years have steadily 
decreased to between 1% and 10% of full load output, and associated circulating water flows 
have decreased to between 6% and 32% of baseline design flows. GenOn expects that capacity 
factors will remain well below design capacity for the foreseeable future. As a result, GenOn 
believes that committing to operating restrictions for the OBGS, in conjunction with other 
measures, could be a practical measure that could be implemented to meet the Track 2 
performance standard. Operating restrictions could include restrictions on operating hours, loads 
and/or flows, and could be in annual, seasonal and/or diurnal terms. GenOn will evaluate 
enforceable operating restrictions as part of the process set forth below in Section 111(d).

2As explained in Section 111(f) and Exhibit G, the California Independent System Operator relies on the availability 
and capability of these units to operate at full load to assure reliable operation of the electric grid.

8
316

SB GT&S 0558127



Bill Powers Testimony

Other Flow Reduction TechnologiesIV.

Other variations on reduced speed pumps or recirculation are further described in Exhibit D. 
These alternatives qualitatively appear to be inferior to VFDs or the CWP recirculation measures 
described above, and therefore, are not considered potential Track 2 measures at this time.

Screening and Other Technologies Analyzed2.

GenOn commissioned a qualitative assessment to identify technologies that potentially could be 
implemented as compliance measures under Track 2. Various technological measures were 
evaluated that could achieve a reduction in entrainment and/or impingement and are described in 
Exhibit E. These technologies are summarized by category below.

i. Screening Technologies

There are a number of different technologies that fit into this category, generally either (1) fixed- 
screen technologies or (2) variations on traveling screens. Based on a preliminary evaluation, 
GenOn believes fixed-screen technologies hold the most promise for Track 2 compliance at the 
OBGS. GenOn intends to focus specifically on evaluating cylindrical wedgewire screens. A 
preliminary evaluation of cylindrical wedgewire screens, discussed in more detail below, 
indicates that substantial reductions could be achieved in entrainment, while also reducing 
approach velocities to a level sufficient to significantly reduce impingement mortality. As 
discussed in Exhibit E, other fixed-screen technologies that were evaluated but eliminated from 
further consideration at this time include the following:

ffi Stationary Angled Flat Panel Screens, Eicher Screens, or Modular Inclined 
Screens will not be considered further as they would be difficult to retrofit into the 
existing intake structure and would not appear to provide a significant advantage 
over cylindrical wedgewire screens;

ffi Aquatic Filter Barriers will not be considered further as this technology is still 
experimental in nature, and existing installations have faced serious biofouling 
and overtopping problems;

ffi Seasonal Barrier Nets and Screens will not be considered further because there is 
no proven experience with net or mesh sizes sufficient to reduce entrainment; and

ffi Filtrex Filter Screens and Other Media Filters will not be considered further as 
they require media that can become clogged, and are not appropriate for the 
volumes of water used at the OBGS.

With respect to variations on traveling screens, retrofitting such technologies into the existing 
intake structure at the OBGS would be difficult as they would require a total redesign and

9
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reconfiguration of the intake system. They also require fish return systems that would pose 
significant logistical challenges given the offshore location of the intake and discharge conduits. 
In addition, there are a number of components in these technologies that will substantively 
impact plant operation and maintenance (O&M) costs, without providing an appreciable 
advantage over less complex and costly fixed-screen technologies.

ii. Filtration Through Natural Materials

These technologies utilize natural materials, such as rocks constructed in a dike, or the seafloor 
itself, to filter organisms out of intake water and are described further in Exhibit E. These 
technologies are not being considered further due to unproven entrainment reduction 
performance and the physical size requirements of the technology in order to deliver the required 
quantity of cooling water.

Other Technologiesin.

This category includes other miscellaneous technologies that do not readily fit into the previous 
two categories. These technologies are described further in Exhibit E and were eliminated from 
further consideration at this time for the reasons discussed below.

ffi Louver Systems and Behavioral Barriers will not be considered further as 
currently available forms of these technologies have little or no proven value in 
reducing entrainment;

ffi Relocation of Intake Structure will not be considered since the performance of the 
existing velocity cap at the OBGS shows that the offshore intake is already 
optimally located; and

ffi A Flow Velocity Enhancement System is not being considered at this time. Its 
potential application in conjunction with cylindrical wedge wire screens to 
facilitate sweeping flows is not anticipated to be necessary at the OBGS as ocean 
currents at the existing submerged intake would be expected to provide sufficient 
sweeping flows.

Proposed Steps to Implement Track 2d.

Based on the preliminary evaluation summarized above, GenOn is confident that the OBGS can 
achieve compliance with the Policy under Track 2 by maintenance and use of the velocity cap to 
meet the applicable impingement performance standard as well as by implementing a 
combination of technological and operational measures to meet the applicable entrainment 
performance standard. A discussion of implementation steps follows.
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5 Year Average (200 6 -2010)

Power Output (MW) Ul U2

13.4% 19.0%> 25 MW

11.7% 14.5%> 50 MW

7.0% 10.3%> 100 MW

5.1% 7.5%> 150 MW

2.0% 2.1%> 200 MW

Note: Units are rated at 215 MW Each

The MGS is anticipated to operate at similarly low capacity rates and load levels into the 
foreseeable future.

TRACK 2: OPERATIONAL AND TECHNOLOGICAL MEASURES TO
ACHIEVE 83.7% REDUCTION FROM DESIGN FLOW BASELINE LEVELS OF 
ENTRAINMENT AND IMPINGEMENT

III.

GenOn proposes to comply with the Policy under the Track 2 provisions detailed in Section 
2(A)(2) of the Policy no later than December 31, 2020. Based on preliminary evaluations of 
potential technological and operational measures and existing data, GenOn believes that the 
MGS can achieve compliance under Track 2 by the prescribed deadline of December 31, 2020. 
GenOn intends to meet the impingement standards detailed in Section 2(A)(2)(a) of the Policy by 
reducing impingement mortality by at least 83.7% from baseline levels (i.e. at least 90% of the 
reduction in impingement mortality required under Track 1) by implementing operational and/or 
technological measures (Section 2(A)(2)(a)(ii)). GenOn intends to comply with the entrainment 
standards specified in the Policy by implementing one or more control technologies in 
conjunction with reductions in circulating water flows to reduce entrainment from baseline levels 
by at least 83.7% pursuant to Section 2(A)(2)(b)(ii) (i.e., at least 90% of the reduction in 
entrainment required under Track 1). Based on preliminary evaluations, GenOn believes that a 
combination of flow reduction and screening technologies, such as variable frequency drives 
(VFDs), operating restrictions and cylindrical wedgewire screens, can effectively reduce 
impingement mortality and entrainment mortality to achieve compliance under Track 2.

The final design and capital cost of physical modifications necessary to achieve Track 2 
compliance cannot be fully defined until the monitoring studies discussed below are complete. 
Additionally, any operating restrictions imposed as part of Track 2 compliance may reduce 
expected revenues, or increase uncertainty around net revenues available to pay interest and

4
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principal or to recover GenOn’s investment. Section 111(e) provides an overview of the market 
and contractual considerations relevant to GenOn’s assessment of additional investments in its 
generating stations. It is possible that revenues available from existing market structures and 
contracting mechanisms will be insufficient to support GenOn’s investment in a Track 2 
compliance plan. As a result, GenOn cannot at this time commit to such investment until 
estimated costs and operating restrictions can be estimated, and GenOn is able to reasonably 
forecast the impact of the MGS Track 2 compliance plan on the adequacy of net revenues. 
GenOn will continue to evaluate these market-based constraints through the implementation 
process described below.

Existing Entrainment and Impingement Mortality Baseline Dataa.

Section 4 of the Policy requires baseline impingement and entrainment studies unless prior 
studies accurately reflect current levels of entrainment and impingement. GenOn does not 
believe that studies that have been conducted at the MGS in the past accurately reflect current 
impacts or meet the requirements of Section 4. Accordingly, GenOn proposes to conduct new 
baseline monitoring studies, as discussed in more detail below. This subsection provides a 
description of the existing data.

Baseline impingement monitoring was first conducted at MGS in 1978 through 1980 as part of 
the original 316(b) compliance demonstration. Those data are outdated and do not reflect the 
existing conditions in the source water or the current operational profile of the MGS. NPDES 
Permit-related impingement monitoring was initiated in 2001. Additional impingement 
monitoring and the first entrainment monitoring studies were conducted in response to 
publication of the 2004 draft 316(b) Phase II rule from J anuary 2006 through J anuary 2007. The 
results of these monitoring studies and analysis are summarized in Exhibit A.

Existing impingement data are insufficient to provide an accurate and reliable extrapolation of an 
annual baseline impingement rate for the purposes of Section 4 of the Policy. While 
impingement data collected at MGS during 2006-07 monitoring included 24 sampling days and 
96 sampling points, providing one sufficient year of data, data is much more limited for other 
years, as historic NPDES sampling was limited due to the scheduling of sampling around the 
operations of the plant. The low number of impingement sampling events from 2001-2005 
resulted in a highly variable range of impingement estimates during that period. It is difficult to 
accurately extrapolate from such a limited data set, as the rate at which organisms are impinged 
is dependent upon many factors in addition to plant flow. To obtain an accurate estimate, several 
robust sampling years like 2006-2007 would be required, with a large number of samples 
collected regularly and covering numerous operational and environmental conditions over all 
seasons.

Similarly, entrainment data is limited to a single year of sampling (2006-2007), and GenOn’s 
biological consultant, Tenera, has questioned whether the data is representative of the actual

5
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concentrations of organisms in the source water used by the plant for cooling. As discussed in 
Exhibit A, prepared by Tenera, while the taxa represented in the entrainment data appear 
reasonable and representative of expected conditions in the vicinity of the MGS, the relative 
concentrations of each taxon, seasonal abundance and seasonal variation, were substantially 
lower in total quantities than comparable data sets in the same coastal region based on Tenera’s 
experience.

Therefore, GenOn proposes to conduct a three-year impingement and entrainment monitoring 
program at MGS to meet the requirements of the Policy and ensure that a robust set of baseline 
information is available to support further analysis. GenOn’s consultant Tenera has prepared 
proposed impingement and entrainment monitoring plans, attached as Exhibit B for the State 
Board’s review and approval.

Track 2 Compliance Analysisb.

GenOn has conducted preliminary analysis of various currently known operational and 
technological measures designed to either reduce the volume of water being pumped through the 
cooling system or reduce rates of entrainment and/or impingement. The MGS appears to be well 
suited to Track 2 compliance as a review of the MGS operational data shows there are 
opportunities to reduce its circulating water flow and rate. Analysis of pump operating 
information during the last five years yields the following circulating water flows as a percentage 
of the annual design circulating water flow for the station (Table III-l). Average composite 
annual circulating water flows as a percentage of annual design flow during the last five years 
was 34.2% for the MGS. While these percentages are well below design flows, they are 
significantly higher than corresponding capacity factors, indicating an opportunity to achieve 
reductions in entrainment and impingement by reducing flows to more closely match capacity 
factors and utilizing technologies to further improve reduction rates.

Table III-1: MGS Average Cooling Water Flows as Percentage of Annual Design
Flow 2006-2010 '

Unit
Number

Actual Annual Circulating Water Flow as Percentage of Annual Design
Circulating Water Flow

Five Year 
Average

2006 2007 2008 2009 2010

Unit 1 31.3% 28.2% 36.4% 42.5% 14.5% 30.6%

Unit 2 29.5% 42.3% 55.8% 41.7% 19.7% 37.8%

Combined 30.4% 35.3% 46.1% 42.1% 17.1% 34.2%

6
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