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Challenges and Solutions to 

Successful Wholesale DG 

Markets 

Feed-in Tariffs, Standard Contracts, 

Auction Mechanisms



It’s a whole new world

• Solar is getting dramatically 
cheaper

– Price drop is durable, much potential 
for more

– Cheap solar makes wholesale a 
scalable opportunity

• Two markets: Retail and Wholesale

– Separate policy for each

• Goal: long-term sustainable market



Until 2004, solar prices dropped ~19% 

for every doubling of demand

Chart: Greentech Media/Prometheus Institute

Green dotted line: Adam Browning



Scalable opportunity

• Current clearing price for wholesale 

distributed generation solar in CA under 

$0.14/kWh

• Current solar module average selling 

price: 

– Now: ~$1.80/W

– 2011 projected: ~$1.50/W 

• Significant potential for additional cost 

reductions in material and installation



Definition of Success

• Long-term, sustainable market

– No boom-bust

– Consistency of market opportunity to 

build efficient businesses, low-cost 

installations 

• Expand market while reducing 

price



Two Markets

• Retail

– Generation and consumption on 

customer side of meter

• Wholesale

– Generation for further distribution 

and sale to utility customers



Retail Market
• Behind the customer meter

• Value of generation comes from 

avoided utility purchase

• Incentives decline to grid parity

– Public goods fund (CSI)

– RECs
– Fixed (residential AZ, CO, etc)

– Market-based (NJ)

• Grid parity = sustainable market 

w/out incentive



Net Metering / Retail Benefits

• Allows owners to reduce or eliminate 

utility bill

• Long-term hedge value from rising 

utility rates

• Not a sale!  A simple crediting 

arrangement…

– Energy savings are not taxable revenue

– Other important regulatory implications

• Leverage private investment



Residential PV break-even 

cost ($/W) in 2015, TOU rates

http://www.nrel.gov/docs/fy10osti/46909.pdf

At $4/W, 75% of residential customers @ breakeven; $3/W = 91%

http://www.nrel.gov/docs/fy10osti/46909.pdf


Wholesale Market

• Generation for sale to utility

– Renewable Portfolio Standard

– Utility PV programs

– Feed-in tariff

– Competitive wholesale DG

• e.g. CPUC’s RAM proposal



California RPS
• Currently: 20% by 2010

– >7 GW of solar contracts signed

• PV, CPV and solar thermal electric

– ~5 GW of solar contracts priced less 

than 20-year LCOE of gas turbine

– 2009 RPS -- chock-full of PV

• Executive Order: raise to 33% by 

2020

• ReDEC Analysis

– 17 GW of wholesale DG PV potential



Key Issues

1. What problem are you trying to solve?

2. How to deal with jurisdictional issue?

3. How to set the price?

4. Capped or uncapped?

1. If capped, how to pick winners?

2. How to ensure only viable projects are 

selected?

5. Drive down price and cost?



What Problem Are You Trying 

to Solve?

• Industrial policy or energy policy?

• Replace RPS or supplement RPS?

• Drive revenue to full suite of potential 

siting opportunities or get most RE 

for lowest price?



Jurisdictional Issue

• FPA gives FERC exclusive jurisdiction 

over wholesale sales

• States are preempted from setting 

wholesale power rates that exceed 

utility avoided cost

• Reaffirmed by FERC Order on CPUC 

Petition for Declaratory Order on AB 

1613 CHP FIT (July 15, 2010)
– Docket Nos. EL10-64-000 and EL10-66-000



Jurisdictional Solutions

• Price at avoided cost

– SMUD, California AB 1969, etc

• Create new requirement, price set 

by market (competitive bid)

– CA RAM proposal 1-10 MW

– AZ proposal for projects 1-20 MW

• Avoided cost + marginal difference 

covered by REC or tax benefit

– AZ proposal for projects > 1 MW



Price-Setting Solutions*

• Administrative process

– Commission sets price

– VT, Gainesville

• Avoided cost

– SMUD, etc

• Market-based

– CA RAM, utility PPA RFP, AZ proposal

*Solutions should also cross-reference other requirements/goals; listed 
options may or may not meet jurisdictional challenge



Picking Winners in a 

Capped Program
• First-come, first-served

– Pros: theoretically open to broad participation

– Cons: susceptible to harmful boom/bust

• Lottery
– Pros: better than alphabetical ranking...

– Cons: no way to build a sustainable market

• Lowest price
– Pros: rewards excellence, value to ratepayers

– Cons: lowest price wins



Ensuring Project Viability

• Make sure those that get contracts 

have ability and intent to deliver and 

not stall entire program while 

competent companies sit on sidelines 

in hair-pulling frustration:

– Development security

– Bidder qualifications

– Project timelines



California Feed-in Tariff #1

• AB 1969 (2006)

• 500 MW statewide

• Projects <1.5 MW

• Priced at MPR (20 year LCOE of a 

combined cycle gas turbine)

• Nominal uptake

– 9 PV contracts in PG+E territory in 

2009



CA Feed-in Tariff #2

• Sacramento Municipal Utilities District
– 100 MW feed-in-tariff

– Projects up to 5 MW

– All renewable technologies eligible

– Pricing based on time-differentiated avoided 
cost 

– Modeled on PV production, comes out 
around 14 cents, 20 year LCOE

– Sold out first day– all PV (projects may or 
may not be daisy-chained)

– Note: also have retail policies--rebates for 
net metered installs, SolarShares



CA FiT# 3: SCE Standard 

Offer Contract
• Up to 20 MW system size, eligible 

to all renewables, priced at MPR

• 140 MW of PV of 20 MW projects

• 2008 MPR: with TOD, ~$0.15/kWh

• http://www.sce.com/NR/sc3/tm2/pd

f/2457-E.pdf

• Moving to competitive process

http://www.sce.com/NR/sc3/tm2/pdf/2457-E.pdf
http://www.sce.com/NR/sc3/tm2/pdf/2457-E.pdf
http://www.sce.com/NR/sc3/tm2/pdf/2457-E.pdf
http://www.sce.com/NR/sc3/tm2/pdf/2457-E.pdf


CA Feed-in Tariff #4: SB 32

• 750 MW state-wide, POU and IOU

• Systems up to 3 MW

• Value-based price setting: MPR + 

TOD + environmental compliance 

cost + value of offsetting peak 

demand on distribution circuits. 

• Other ratepayers must be 

‘indifferent’



Vermont FIT

• Solar: $0.30 kWh, 20 yr contracts 

– Price administratively set

• Project size up to 2.2 MW

• Over 200 MW of bids for 12 MW of 

available contracts

• Winners chosen by lottery



Gainesville FIT
• Solar: $0.32/0.26 kWh, 20 yr contracts

• 4 MW/year cap

– First-come, first-served

• All allocated through 2016, no more apps 

taken (except dropout replacement)

• Of 24 MW over 8 years, ~ 17 MW taken 

by one developer

• Net metered installations have exceeded 

FIT installations

• Upcoming changes

– Requiring development security

– Incentives for net metered projects



CPUC Proposed RAM Program
• 1 GW pilot, over 4 years

• Systems 1 MW to 10 MW

• Utilities to conduct at least 2 solicitations a year

• CPUC sets revenue requirement, lowest bids
must be accepted until revenue requirement 
met

• 3 categories of product: baseload, peaking as-
available, non-peaking as-available

• Development deposit and contract timeline

• Standard, non-negotiable contract

• http://docs.cpuc.ca.gov/efile/RULINGS/106274.htm



Utility PV Programs

• Southern California Edison

– 250 MW Utility-owned, 250 MW PPA

– Project size 1-2 MW; 90% rooftop 

• Pacific Gas and Electric

– 250 MW Utility-owned, 250 MW PPA

– Project size 1-20 MW

• San Diego Gas and Electric

– 52 MW, half utility, half PPA

• Total: > 1 GW over 5 years



Characteristics

• Standard contract T + Cs

• Must-take at low-bid

• Queue health enhanced by:

– $20/kW development security

– Relatively short project timelines

– Modest bidder qualifications



AZ Corporation Commission 

Proposal

• >1 MW fixed-price FIT

• Competitive RAM-like program for 

1-5 MW, 5-20 MW sized projects



Other things to consider

• Regular, sustained selling 

opportunity for solar providers 

enhances long-term sustainable 

businesses

• Standard contracts with equitable 

terms and conditions key to 

financeability and lowering 

transaction costs



Takeaways
• Solar can be low-cost, scalable 

resource

• Legal programs preferable

• Keys:

– Scale—bigger is cheaper

– Continuity of market opportunity makes 

for low-cost installs

• Ask for what you want
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