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Possible Goals for Net Metering 
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Enable 
residents and 
businesses to 
produce their 
own energy 
and control 

bills 
Reduce 

pressure on 
distribution 

grids, enable 
micro-grids 

Encourage 
private 

investment in 
renewable 

energy 
resources 

Lower cost of 
installations  

in-state 

Achieve 
environmental 

benefits 

Stimulate 
in-state 

economic 
growth 

Diversify fuels 
and reduce 
reliance on 

foreign fuels 
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State Net Metering Decisions Covered Here 

• Individual facility and total utility capacity limits 

• Third-party financing/ownership  

• Meter aggregation  

• Lost utility revenues  

• Alternatives to net metering, especially at high 
levels of distributed  
generation 

• Standby rates 

 

 
 



State Trends in Net Metering 

• Increase eligible system size 

• Reduce limits on total net metering capacity 

• Expand list of eligible resources 

• Improve net excess generation provisions 

• Clarify ownership of renewable energy credits 

• Adopt community/virtual net metering (See 
“Additional Slides”) 

• Consider alternative approaches 
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Net Metering. 
www.dsireusa.org / August 2012. 

43 states,  
+ Washington DC  

& 4 territories,have 
adopted a net 

metering policy. 

Note: Numbers indicate individual system capacity limit in kilowatts. Some limits vary by customer type, technology and/or application. Other limits might also apply.  
          This map generally does not address statutory changes  until administrative rules have  been adopted to implement such changes.  



Individual System Capacity Limits 

• May differ by customer class,  
technology, application 

• May differ by utility type 
– Large/small, IOU/COU 

• Wide range 
– 10 kW (GA residential customers,  

some COUs) to 80 MW (NM) to  
no limit (AZ, CO, NJ, OH) 

– Many states now at 1 MW+ for C&I  

• System size relative to customer’s energy use  
– Some states limit net metering to systems designed 

primarily to meet customer’s electricity needs, with no 
capacity (kW or MW) cap on individual system size 

– Treatment of net excess generation may effectively limit 
size to customer’s annual energy use 
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Biogas fuel cell at an Oregon 
wastewater treatment plant 



Aggregate Capacity Limit 

• Total installed capacity in utility service area or 
statewide may be limited to a percentage of 
system peak load 
– Ranges from a fraction of the utility’s historic peak 

load to no limit 
– Some states give Commission  

discretion to limit net metering  
above a certain level  

• Used to control impact to  
utilities and nonparticipants 
– Other ways to address revenue  

impact 
– Interconnection issues are best  

addressed through technical standards 
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3rd Party Financing/Ownership 
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Customer enters into 
net metering 

agreement with 
electric utility 

3rd party investor pays 
up-front cost, retains 

ownership during 
period of ESA, and 

takes tax and 
depreciation incentives 

3rd party sells all 
electricity to host 

customer at rate lower 
than customer 

otherwise would pay 
for system 

3rd party is responsible 
for operating, 

maintaining and 
monitoring facility  

Electricity offsets the 
energy customer would 

otherwise buy from 
the utility 

Any excess energy is 
supplied to utility and 

credited to customer in 
accordance with net 
metering regulations 

• 3rd party financing under an Energy Services Agreement (ESA) is a common 
model for solar PV systems, esp. for governments, schools, nonprofit entities 

• 3rd party owners are not utilities under most state definitions 
• States can define customer-generators as the “user” or “host” of net-metering 

facility or explicitly allow 3rd party ownership (e.g., CA, CO, OR, AZ, NV, NJ) 



Meter Aggregation 

• Many businesses take service on multiple meters at the same 
site and at contiguous properties 
– Physical aggregation is not practical 

• An accounting form of aggregation allows a single customer 
to achieve economies of scale for sizing a net-metered system 
– Generation from customer’s net-metered system can offset kWh 

purchased from the utility for the aggregated load  

• Can limit meter aggregation 
– Ownership of property where meters and generator are located 

• Contiguous site, within specified distance 

– Meters billed on the same tariff 
– Certain rate classes or specific types of customers 
– System size or technology 

• Utility may be allowed to charge administrative costs 

• Meter aggregation allowed in states such as CA, DE, NJ, OR, 
PA, RI, UT, WA, WV 
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Revenue Issues for Utilities 

• Like energy efficiency, customer-  
generators reduce utility sales. 

• Typically, the fixed monthly charge  
for small customers does not  
cover all fixed costs of supply  
and delivery, and there are no demand charges. Some 
of these costs are recovered in volumetric charges. 

• In a rate case, charges are set so utilities have the 
opportunity to recover all prudently incurred costs, 
plus a fair return on investment. Between rate cases, 
more net metering means less revenue to cover fixed 
costs. One possible solution: decouple rates from sales.  

Customer 
generation 

Utility 
revenue 



Possible Alternatives:  
(1) “Dual Metering” or “Gross Metering” 
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Example: TVA’s “Generation Partners” program*  

• Pays participants a premium rate for 100% of output from 

small distributed generation systems 

─ Retail rate + $.12/kWh for solar through year-end 2012  

(+ $.03/kWh for wind, biomass and small hydro) 

• Customer-generators still pay for 100% of on-site energy 

use, so there’s no erosion of utility revenue. 

• TVA uses the renewable energy credits for its voluntary 

green power program. 

• TVA has a “Renewable Standard Offer” for larger systems. 

 

 

*In 2013, “Generation Providers” will replace this program, with annual review of 
premiums (but premium in place at time of contract execution applies throughout  
contract period) and eligible system size reduced from 200 kW to 50 kW. 

 



Example: Austin Value of Solar Rate 

• Residential customer pays for total gross energy 
consumption at rates applicable to consumption level 

• Austin Energy pays customer for total solar 
production at Value of Solar Rate 

– Value updated annually, currently 12.8¢ per kWh 

– Includes avoided energy & capacity, avoided T&D & losses, 
and emissions benefits 

• Provides a larger annual cost savings to participants 
than net metering  

• Credits roll forward for a year against charges on the bill 
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See DESIGNING AUSTIN ENERGY’S SOLAR TARIFF USING A DISTRIBUTED PV VALUE, 

http://www.cleanpower.com/wp-content/uploads/090_DesigningAustinEnergysSolarTariff.pdf  

http://www.cleanpower.com/wp-content/uploads/090_DesigningAustinEnergysSolarTariff.pdf
http://www.cleanpower.com/wp-content/uploads/090_DesigningAustinEnergysSolarTariff.pdf
http://www.cleanpower.com/wp-content/uploads/090_DesigningAustinEnergysSolarTariff.pdf
http://www.cleanpower.com/wp-content/uploads/090_DesigningAustinEnergysSolarTariff.pdf


Possible Alternatives:  
(2) Bidirectional Charge 

• PV customer-generators pay for the full grid when they 
take electricity from the utility and pay for local 
distribution when they are surplus and export energy. 
─ Costs for local distribution facilities serving immediate area are 

recovered bi-directionally, at same rate up and down, from all users 

• Theory: An appropriately set, time-varying net metering 
rate recognizes that the value of the PV power sent TO the 
grid may be more valuable than the power taken FROM 
the grid. So while PV customers pay about the same for 
the local grid as other customers, they’ll get most of that 
money back by selling high-value power to the grid on 
peak and can still achieve a near-zero bill.  
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Residential 

Customer  

Without 

Net Metering 

Traditional 

Net-Metered 

Residential 

Customer 

Net-Metered 

Residential 

Customer With 

Bidirectional 

Charge 

Energy Charge $99 0 ($27.50) 

Delivery 

Charge 

Local - $20 Local - $0 Local - $20 

Network - $10 Network - $0 Network - $5 

Fixed Minimum 

Monthly Charge 

$5 $5 $5 

Total $134 $5 $5 

Example Bill – Residential Customer 
Energy use = 1,000 kilowatt-hours 

PV production = 1,000 kilowatt-hours 
Assumes Critical Peak Pricing 

Source: Jim Lazar, RAP senior advisor. Simplified example; actual results will vary 
with pricing details, the customer’s energy use patterns and PV system output. See 
“Additional Slides” in back for calculations.  



Possible Alternatives:  
(3) Feed-in Tariffs/Reverse Auctions 

• FITs require utilities to buy electricity from eligible generators 

under standard prices,* terms and conditions 

• Customer-generators still pay for all energy use, so there’s no 

erosion of utility revenue. 

• Standard long-term power purchase agreement with utility or grid 
operator 

— Typically 15 to 20 years; may include  
priority purchase  

• Prices may vary by technology, size,  
resource quality and location; may  
decline over time to encourage innovation 

• Right to interconnect to grid – may  
include priority access 
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*Set high enough to attract the types and quantities of renewable energy desired 



• Pricing models 

Cost of renewable energy project (including profit) 

Value to utility/society – avoided costs based on a proxy plant or 
market prices; may include avoided emissions, avoided T&D 
costs, mitigation of fuel price volatility and diversity benefits  

Market mechanisms – RFPs and auctions  

• Features that improve value to ratepayers  

─ Base standard offer on cost & performance of more c/e projects 

─ Start with a pilot that caps total program capacity, costs or both 

─ Ration standard offer capacity to discover rates needed to achieve 
targeted investments and limit cost impacts (costs  over time) 

─ For larger systems, use simple auctions to identify rates needed  

─ Raise bar on applications to protect against speculation 

─ Identify locations where systems could defer distribution system 
upgrades and set FIT rates accordingly 

─ Transfer renewable energy credits to utility for RPS or sale 
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Example Solar FIT Pilot: Oregon 

• For retail customers only 

• ≤10 kW – Standard rates based on generation cost  

– Price adjustments for biannual open windows (lottery) based on 
subscription volume; fixed degressions/rebuttable presumptions 

– Rates Oct. 1, 2012: 32¢ to 41¢, by county 

• 100-500 kW – Annual competitive auctions 

• 10-100 kW – Alternate between standard offer and 
auction (2x oversubscribed in 2011, average bid ~30¢) 

• 15-year contracts; utility gets renewable energy credits  

• System size limited to 90% of historical energy use 

• Alternative to net metering – can’t take state tax credits 
or renewable energy incentives 

• Total capacity under pilot is 25 MW – Bills to expand 
program will be introduced in 2013 Legislative Session 
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Sacramento Municipal Utility District FIT 

• 2010 FIT for renewable resources and CHP facilities  

– Only solar PV applied 

– Available to customers and 3rd parties in utility service area 

• For individual facilities ≤5 MW, capped at 100 MW total 

– 1/3 capacity reserved for systems ≤3 MW 

– Cap reached first week 

• Simplified, standard application and agreement forms 

• Refundable deposit (to discourage speculative 
applications that clog the queue and delay installations)  

• Reasonable interconnection fees 

• New three-year pilot will be developed by end of 2012 

• Long-term standard offer program to follow 
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• Avoided cost pricing  

– Based on marginal cost, including market price for energy and 
cost for ancillary services, generation capacity, and transmission 
and sub-transmission capacity 

– Renewable resources receive credit for avoided costs for GHG 
and hedging value for natural gas prices 
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Standby Rates 
A set of retail electric products for customers with 

on-site, non-emergency generation 
 

D
e
m

a
n

d
 

Supplemental Power 

Standby Power 

Plant Requirement 
 

 Generation 

Time 

Forced 
Outage:: 
Backup 
Power 

Planned 
Outage: 
Maintenance 
Power 

Planned 
Outage: 
Coinciding with 
plant shutdown 

Courtesy of Brubaker & Associates 



Design Considerations for Standby Rates 
 

• Customer’s savings per kWh produced on-site compared 
to buying from the grid 

• Reasonable balance between variable charges vs. contract 
demand or reservation charges  

• Encouraging customer-generators to use electric service 
efficiently and minimize costs imposed on electric system 

• Providing opportunities for customer-generators to avoid  
charges when not taking service 

• Net-metered systems generally are small, and customers 
with demand charges will still pay them. 

• Many states prohibit standby charges for net-metered 
systems, at least below a certain size. 
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• Load diversity - Generators won’t all fail at the same 
time or during system peak 

– Shared T&D facilities are designed to meet demand by a 
pool of customers, not a single customer’s needs 

• Demand charges  

– Daily as-used demand charges for backup power 

– Recognize on- vs. off-peak demand 

• Opportunities for customer- 
generators to buy backup power at  
market prices and avoid utility  
generation reservation charge 

• Option for customer demand  
response to mitigate charges 
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15 MW gas turbine generator set at 

Michigan State Univ., Solar Turbines Inc. 

Standby Rates for Customer-Sited Resources: Issues, Considerations 

and the Elements of Model Tariffs, Regulatory Assistance Project & ICF 

International, 2009, http://www.epa.gov/chp/documents/standby_rates.pdf  

 

http://www.epa.gov/chp/documents/standby_rates.pdf
http://www.epa.gov/chp/documents/standby_rates.pdf


About RAP 

 The Regulatory Assistance Project (RAP) is a global, non-profit team of experts that 
 focuses on the long-term economic and environmental sustainability of the power 
 and natural gas sectors. RAP has deep expertise in regulatory and market policies 
 that: 

 Promote economic efficiency 
 Protect the environment 
 Ensure system reliability 
 Allocate system benefits fairly among all consumers 

 
 Learn more about RAP at www.raponline.org 

Lisa Schwartz, senior associate 

Albany, Oregon 

802-498-0723 (o); 541-990-9526 (m) 

lschwartz@raponline.org 



Additional Slides 



Example Bill – Residential Customer 

on Critical Peak Pricing Without Net Metering 
Basic Rates: Residential - Grid

Bulk power Usage Cost

  Critical 0.50$    50         25$       

  On-Peak 0.12$    250       30$       

  Mid-Peak 0.08$    300       24$       

  Off-peak 0.05$    400       20$       

Total kWh 1,000    99$       

Network Distribution

  $/kW 4.00$    -$      

  $/kWh 0.01$    1,000    10$       

Local Distribution 

Down $/kWh 0.02$    1,000    20$       

Up $/kWh 0.02$    

Billing and Collection 5.00$    1 5$         

Decoupling +/- ~2%

Total 134$     

Average 0.134$  

Customer 

pays $30 for 

delivery 

service 

Source: Jim Lazar, RAP senior advisor. “Down” means energy utility delivers to 

customer; “up” means energy customer exports to utility’s distribution system.  



Example Bill – Residential Customer With PV 

Supplying 100% of Energy Use on Balance in 

Month With Traditional Net Metering 

Basic Rates: Net-Metering Customer

Bulk power Usage

PV 

Output Cost

  Critical 0.50$    -$      

  On-Peak 0.12$    -$      

  Mid-Peak 0.08$    -$      

  Off-peak 0.05$    -$      

Total kWh 0.10$    1000 1000 -$      

Network Distribution

  $/kW 4.00$    

  $/kWh 0.01$    -$      

Local Distribution 

Down $/kWh 0.02$    -$      

Up $/kWh 0.02$    -$      

Billing and Collection 5.00$    5$         

Decoupling +/- ~2%

Total 5$         

Average 0.005$  

Customer 

pays no 

delivery 

charges 

in this 

simplified 

example 

Source: Jim Lazar, RAP senior advisor 



Example Bill – Net-Metered Customer on  

Bi-Directional Tariff, PV Supplying 100% 

of Energy Use on Balance in Month 

Source: Jim Lazar, RAP senior advisor. The net-metered customer pays $25 for delivery 

service, about what the customer would pay without net metering, but offsets most of that 

cost by exporting energy when it is most valuable to the utility. Example uses critical peak 

pricing and assumes utility will call sufficient CPP events. 

Basic Rates: Residential PV Customer

Bulk power Usage

PV 

Output

Used on-

Site To Grid

From 

Grid Cost

  Critical 0.50$    50 100 30 (70)        20           (25.00)$   

  On-Peak 0.12$    250 300 150 (150)      100         (6.00)$     

  Mid-Peak 0.08$    300 350 150 (200)      150         (4.00)$     

  Off-peak 0.05$    400 250 170 (80)        230         7.50$      

Total kWh 0.10$    1000 1000 500 -500 500         (27.50)$   

Network Distribution

  $/kW 4.00$    

  $/kWh 0.01$    500         5.00$      

Local Distribution 

Down $/kWh 0.02$    500         10.00$    

Up $/kWh 0.02$    500 10.00$    

Billing and Collection 5.00$    1 5.00$      

Decoupling +/- ~2%

Total 2.50$      

Average 0.0025$  

$25 for  

delivery 

service 

5.00 



Net Metering as “Rough Justice” 

• Unclear how distributed solar benefits compare 
to cost-of-service rates 

• Unfair to isolate only on embedded distribution 
costs 

• Given time-of-use pricing goals of many utilities, 
value of solar may be greater than average price 
avoided by the customer under net metering. 

• Compare to buy-all, sell-all model 

 
Source: Ron Binz, Public Policy Consulting, former chair of Colorado PUC 
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Community Net Metering 

• Customers band together to support a net-metered 
system at a better economy of scale and at a better 
renewable energy site 
– Also provides renters and others who cannot install 

systems on their own property an option to participate  

• Utility credits generation against individual customer’s 
energy use based on pro rata share of project 

• Examples: CO, CA, DE, MA, ME, RI, VT 
– Under Colorado’s Community Solar Gardens program, at 

least 10 subscribers located in the same municipality or 
county can jointly own a single net-metered system up to 2 
MW 
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How Sales Affect Utility Profits Under 
Traditional Regulation 

• Rates are set to recover the utility’s cost of service 

– Revenue requirement = expenses + return of and 
return on investment + taxes (during past or future test 
period) 

– Prices = revenue requirement ÷ expected unit sales 

• Utility profit = actual sales - actual expenses 

– In reality, profits have little relationship to the allowed 
revenue or rate of return set in the rate case. 

• Revenues and profits are linked to unit sales (kWh and kW) 

– Increasing sales can increase profits. 

– Energy efficiency and customer generation reduce sales 
to cover the utility’s fixed costs, reducing its earnings. 
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RAP Standby Rates Project 

• Evaluation of existing standby tariffs and 
improvements for consideration 

– Economic modeling 

– Technical assistance 

• Five public utility commissions participating: 
OH, AR, UT, CO, NJ 

• Consulting services by Brubaker & Associates 

• Funded by ORNL/USDOE 

• USDOE will publish report with results 

– RAP providing report to USDOE end of calendar year 
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