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What We’ll Cover Today

• How net metering works
• How it fits into other policies
• Key net metering choices
• Ways states made those choices
• TVA’s Generation Partners program
• Revenue issues for the utility
• Interconnection (afternoon presentation, but I’ll 

introduce topic)
• Q&A (end of day – please write down questions as 

you think of them)
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How Net Metering Works - 1
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How Net Metering Works - 2
• During monthly billing period, utility bills customer-

generator for net energy consumed
– Energy customer consumes - Energy customer produces 

• Treatment of “net excess generation” varies (more later)
– Applied to subsequent monthly bills as a kWh credit until end of 

annual billing period (or beyond) – credit is applied at full retail 
rate to all charges that use kWh as billing unit or

– Credited at utility’s avoided cost rate (see PURPA slide)
• Customer continues to pays monthly, fixed customer 

charge and any demand charge (for maximum demand, 
usually ratcheted)
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Possible Goals for Net Metering

5

Enable 
residents and 
businesses to 
produce their 
own energy

Encourage 
private 

investment in 
renewable 
energy 

resources

Give 
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options for 
controlling 
energy bills

Lower cost of 
installations 
in‐state

Achieve 
environmental 

benefits

Stimulate
in‐state 
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growth

Diversify fuels 
and reduce 
reliance on 
foreign fuels



How Does Net Metering Fit With Other 
State and Federal Energy Policies?

• PURPA
• Incentives
• Policies to encourage 

energy efficiency and 
other demand-side resources

• Policies to engage consumers 
in the energy system (smart grid)

• Renewable portfolio standards and feed-in 
tariffs (in other states; see “Extra Slides”)

6



PURPA - 1
• Utilities must buy all energy 

and capacity made available 
by Qualifying Facilities (QFs)
at avoided cost rates*
─ Renewable resources 

up to 80 MW and energy-
efficient cogeneration 
systems of any size 

─ At most, avoided cost is the cost of avoided new 
generation, including all capital costs, but often just 
avoided energy cost (primarily fuel)

─ Regardless, rate is usually insufficient to incent renewable 
resources at level targeted by state 
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* The Public Utility Regulatory Policies Act (1978) authorizes states to set avoided cost 
rates in accordance with federal regulations. Where organized markets meet functional 
tests, utilities may receive FERC exemption for obligation to buy from QFs over 20 MW.

Siemens cogeneration system at 
University of New Hampshire



PURPA - 2
• QF owner does not need to be a retail customer of the utility
• Retail customer can choose to: 1) sell its entire net output, while 

simultaneously purchasing its full electrical requirements from 
utility at tariff rates or 2) sell only surplus energy beyond site needs

• Standard avoided cost rates at least for systems ≤100 kW
─ States can set higher level (e.g., 10 MW for Oregon electric companies)

• Negotiated avoided cost rates for larger systems
• Penalties for non-performance, at least for larger systems
• Ownership of renewable energy credits (environmental attributes) 

is a matter for states to decide
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Net Metering Is Different

• A billing arrangement*
– Within billing month, credit at retail rate
– Credit for net excess energy may roll 

forward (no sale) or settle at avoided cost

• For retail customers only 
– State may allow 3rd party financing/ownership

• Systems typically sized to on-site load (or a little more)
• Generally limited to small-scale systems 
• May limit aggregate capacity, based on utility peak load
• Ownership of Renewable Energy Credits varies by state
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*Mid-American Energy Company, 94 FERC ¶ 61,340, 62,263 (2001): No “sale” occurs under Federal 
Power Act when an entity installs generation and “accounts for its dealings with the utility through 
the practice of netting.” Net metering is a retail transaction and not subject to FERC regulation. 



Incentives
• Grants and rebates

– e.g., USDA 
• Federal tax credits through 2016

– For businesses, 30% federal tax 
credit for wind up to 100 kW and
solar and fuel cells of any size; 
10% tax credit for geothermal, micro-turbines ≤2 MW, 
and combined heat and power systems ≤50 MW

– For homeowners, 30% tax credit for solar, wind, fuel 
cells

• Accelerated depreciation through 2012
• Low-interest, long-term financing
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More information: 
http://www.dsireusa.org/incentives/index.cfm?State=US&ee=0&re=1



Policies to Encourage Energy Efficiency and 
Other Demand-Side Resources

• Net metering looks like a 
reduction in energy use.
– Utility supplies only net 

consumption
• Net metering reduces peak 

demand
– Solar produces energy almost 

exclusively during peak hours,* reducing energy needs when 
energy costs are highest

– Other resources also reduce peak demand to the extent they 
produce power during peak hours

• Also benefits for utility T&D system
– Reduced line losses
– Deferral of some planned distribution system upgrades (in 

concert with energy efficiency and demand response)
– See, e.g., R.W. Beck study for Arizona Public Service, Distributed 

Renewable Energy Operating Impacts and Valuation Study, 
http://www.solarfuturearizona.com/Resources/Documents/Solar%20DE%20Study.pdf
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*Sunday is off-peak



Engaging Consumers in Energy System
• Smart grid - An interconnected system of information and 

communication technologies that works with other 
technologies throughout the electricity 
system to: 
– Help consumers manage energy use 
– Increase reliability thru automation 
– Improve integration of clean energy 

resources
• Two distinguishing features: (1) engaging the customer and

(2) integrating supply & demand
• Increase customer engagement 

in part through improved integration 
of distributed generation, including:
– Maintaining power to “micro-

grids” during utility outages
– Providing reactive power and voltage support
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Key State Net Metering Decisions
• Participating utilities

– Regulated utilities only unless others volunteer or required by 
law

• Customer classes eligible - Is there reason to exclude anyone?

• Eligible resources, systems and applications
– State may wish to encourage certain resources (e.g., biomass), 

industries (e.g., fuel cell or solar manufacturers) or applications 
(e.g., waste to energy)

• Capacity limits
• Net excess generation
• Standby rates
• Insurance
• Interconnection

13Manure is a resource for methane digesters.



Other Issues

• Third-party financing/ownership 
• Meter aggregation 
• Ownership of renewable energy 

certificates 
• Community net metering

(see Extra Slides)
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Net Metering

State policy

Voluntary utility program(s) only

www.dsireusa.org / June 2011

* At least some portion of state policy applies only to certain utilities

WA: 100

OR: 25/2,000*

CA: 1,000*

MT: 50*

NV: 1,000*

UT: 25/2,000*

AZ: no limit*

ND: 100*

NM: 80,000*

WY: 25*

HI: 100
KIUC: 50

CO: no limit
co-ops & munis: 10/25

OK: 100*

MN: 40

LA: 25/300

AR: 25/300

MI: 150*WI: 20*

MO: 100

IA: 500*

IN: 1,000*
IL: 40*

FL: 2,000

KY: 30*

OH: no limit*

GA: 10/100
WV: 25/50/500/2,000

NC: 1,000*

VT: 20/250/2,200

VA: 20/500*

NH: 100
MA: 60/1,000/2,000/10,000*

RI: 1,650/2,250/3,500*
CT: 2,000*

NY: 10/25/500/1,000/2,000*
PA: 50/3,000/5,000*
NJ: no limit*

DE: 25/100/2,000
co-ops & munis: 25/100/500 

MD: 2,000

DC: 1,000

Note: Numbers indicate individual system capacity limit in kW. Where limits vary by customer type, the first figure is for residential systems, the second 
figure is for non-residential systems. “No limit” means no stated maximum size for individual systems. Limits also may vary by technology, application.

NE: 25

KS: 25/200*

ME: 660
co-ops & munis: 100

PR: 25/1,000

AK: 25*

DC



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
– Range 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
– Technical standards are far 

superior for addressing interconnection issues
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Treatment of Net Excess Generation - 1
• Net excess generation – Energy produced by net-metered 

system beyond customer’s use during monthly billing period
• An annual billing period for net metering accommodates 

seasonal variations in output of solar, wind and hydro as well 
as variations in customer energy use throughout the year.
– Generation in excess of customer’s energy use during monthly 

billing period is carried over to subsequent months as kWh credit
– Settlement at end of billing year

• Utility credits customer at standard
avoided cost or market rate, or

• Customer must grant kWh credits 
to utility low-income assistance 
program (or other public purpose), or

• Energy credits roll over indefinitely
– Some states allow customer to 

select annual billing period to
optimize timing of reconciliation

18

Higher cost for 
nonparticipants

Provides sufficient 
incentive to achieve 
state goals



Treatment of Net Excess Generation - 2
“For customers who net meter, the grid acts 
like an energy bank; customers deposit 
energy into the grid when their system 
produces more than they consume, and 
withdraw energy when demand exceeds what 
their systems can supply. 

“To be successful, a net metering policy must 
facilitate banking of credit for excess energy 
generated by the customer when renewable 
energy output is high, and may then apply 
the credit toward consumption when output 
is lower.”
– Freeing the Grid
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Standby Rates - 1

• Utility’s obligation to 
serve means it must stand 
ready to provide backup 
power when net-metered 
system is not producing

• Utility maintains reserves 
and T&D facilities to do 
that, at a cost

• Failure to recover these 
costs from net-metering 
customers results in a 
subsidy by other 
customers (or loss to 
utility)

• Standby service may not 
actually increase costs 
because:
– Use of service may not 

coincide with peak demand 
of utility facility providing it

– System may have excess 
capacity already, so there’s 
no incremental cost to 
provide standby service

• Small returns on net-
metered resources for 
customers can be quickly 
overwhelmed by standby 
charges

20

Utility View Customer View



Standby Rates – 2
• Generation & transmission: Coincident

outages of distributed generators are 
likely drivers for standby costs, not 
sum of individual generators

• Distribution system: Individual lines, feeders may have 
substantial excess capacity during coincident outages of 
distributed generators, or they may be fully utilized and facing 
upgrades in near future (and this changes over time)

• Where system has excess capacity, no incremental cost 
• Where delivery system is facing upgrades:

– Distributed generation may allow deferrals, in which case benefits 
may offset costs

– In some circumstances, these benefits may exceed costs 
• Cost-causer principles may be difficult to follow
• Real net costs may be negligible, negative or unknown
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Standby Rates - 3
• Impacts of standby charges 

are asymmetric
• Costs and benefits go 

together
– If standby charges are 

imposed, credits for benefits 
of distributed generation 
to utility system also 
ought to be given

– If value of benefits is unknown, 
standby charges may not be warranted 
unless good data become available

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

– Typically based on peak 15-minute demand in month, with ratchet
• Many states prohibit standby charges for net-metered 

systems, at least below a certain size.
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Insurance Requirements
• Concern: Utility (and ratepayers) cover costs if net-metering 

facility causes damages and owner is under-insured
• Mutual indemnification – Require utilities and customer-

generators to hold each other harmless for any damage, loss 
or injury associated with net-metered systems*

• Insurance approaches
– Some states prohibit utilities from requiring liability insurance for 

net-metered systems, at least below a certain size.
– Some states specify required coverage amounts.
– Some states prohibit a requirement to add the utility as an additional 

insured on the customer’s insurance policy – impossible or expensive 
for small customers.

• System may be covered under standard homeowner policy
• Insurance for larger installations (e.g., over 100 kW or 200 

kW) is probably not prohibitive 
– Existing insurance levels may cover the amount required
– Marginal cost of increased amount required is not high

23

*For example, “an electric utility shall not be liable directly or indirectly for permitting or continuing to 
allow an attachment of a net metering facility, or for the acts or omissions of the customer-generator 
that cause loss or injury, including death, to any third party.” – Oregon Revised Statutes 757.300(4)



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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Ownership of Renewable Energy Credits

• Who owns Renewable Energy Credits (RECs) 
should be decided in the context of other 
state policies and programs
– Renewable portfolio standards, if any
– State and utility incentives

• Some programs require recipient to surrender RECs
• Customer-generators may be able to sell 

RECs for voluntary green power programs or 
to utilities in other states for compliance with 
renewable portfolio standards
– Aggregator would be needed for small systems

26



Survey of Sample States
Focused on Regulated Utilities
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Arizona
Enacted 2008 
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Eligibility Limits Net Excess 
Generation

Other

All customer 
classes

Biomass, CHP, 
geothermal, 
hydro, solar,
wind

System: No 
specified limit,
but may not 
exceed 125% of 
customer’s 
total connected 
load 

Aggregate: No 
specified limit, 
but utility may
specify (and 
must justify)
total capacity 
limits in tariff 

kWh credit on 
customer’s 
next bill; excess 
reconciled 
annually at 
avoided cost 
rate

• “Is operated by or on behalf of 
a Net Metering Customer and is 
located on the Net Metering 
Customer’s premises”
• “Is intended primarily to 
provide part or all of the Net 
Metering Customer’s 
requirements for electricity”
• Customer owns RECs, unless 
they receive a utility incentive for 
the system, requiring transfer of 
RECs to utility

ACC rules: http://www.azsos.gov/public_services/Title_14/14-02.htm#ARTICLE_23



Arkansas
Enacted 2001 and amended 2007; PSC rules amended 2007
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Eligibility Limits Net Excess 
Generation

Other

All customer 
classes

Solar, wind, 
hydroelectric, 
geothermal,
biomass and 
other resources 
with 
“distribution 
system, 
environmental, 
or public policy 
benefits”

System: 25 kW 
residential; 
300 kW 
nonresidential

Aggregate: No 
specified limit

kWh credit on 
customer’s next 
bill; expires at 
the end of the 
annual billing 
period

• “Is intended primarily to 
offset part or all of the net‐
metering customer 
requirements for 
electricity”
• Additional charges only 
with analysis showing 
utility’s direct costs of 
interconnection and 
administration outweigh 
distribution, environmental 
& public policy benefits of 
allocating costs among all 
customers
• Customer owns RECs

Statute: http://www.dsireusa.org/documents/Incentives/ARcode1.htm
PSC rules: http://www.sos.arkansas.gov/elections/elections_pdfs/register/Dec-07-Reg/126.03.07-006.pdf
Entergy tariff: http://www.entergy-arkansas.com/content/price/tariffs/eai_nm.pdf



Colorado
Since 1994
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Eligibility Limits Net Excess 
Generation

Other

All customer 
classes

Solar, wind 
biomass, hydro, 
geothermal, 
recycled 
energy, fuel 
cells using 
renewable 
fuels

System: No 
limit, but may 
not exceed 
120% of 
customer’s 
annual energy 
consumption

Aggregate: No 
specified limit

kWh credit on 
customer’s 
next bill; 
customer can 
choose to roll 
over excess 
credit 
indefinitely or 
receive annual 
payment at 
average hourly 
incremental 
cost

• Simplified interconnection 
procedures
• “Community Solar Gardens” –
Systems up to 2 MW can be 
owned by at least 10 subscribers 
located in the same municipality 
or county; each subscriber 
receives net metering credits in 
proportion to subscription size
• Customers own RECs unless 
they receive a utility incentive

PUC rules: http://www.dora.state.co.us/puc/rules/723-3.pdf



Florida
Enacted 2008
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Eligibility Limits Net Excess 
Generation

Other

All customer 
classes

Hydrogen, 
biomass, solar, 
geothermal, 
wind, ocean, 
waste heat or 
hydroelectric

System: 2 MW; 
gross power 
rating must not 
exceed 90% of 
customer’s 
utility 
distribution 
service rating

Aggregate: No
limit specified

kWh credit on 
customer’s 
next bill; excess 
reconciled 
annually at 
avoided cost 
rate

• Utility may not require 
insurance for systems ≤10 kW
• 3rd party leasing allowed
• Customer owns RECs

PSC rule: https://www.flrules.org/gateway/RuleNo.asp?title=ELECTRIC%20SERVICE%20BY%20ELECTRIC%20PUBLIC%20UTILITIES&ID=25-6.065
Statute: http://www.leg.state.fl.us/Statutes/index.cfm?App_mode=Display_Statute&Search_String=&URL=0300-0399/0366/Sections/0366.91.html



Georgia
Enacted 2001
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Eligibility Limits Net Excess 
Generation

Other

All customer 
classes

Solar PV, fuel 
cell or wind 
turbine

System: 10 kW 
for residential; 
100 kW for 
nonresidential

Aggregate: 
0.2% of utility's 
peak demand 
during previous 
year 

Credited for 
excess kWh 
generated 
during billing 
period at an 
agreed‐to rate 
as filed with 
commission*

• Amount utility required to 
purchase at rates above avoided 
energy cost depends on 
subscription to (voluntary) 
renewable energy program
• Utility may not require liability 
insurance
• Solar Purchase Tariff is an 
alternative for Georgia Power 
customer‐generators: sell all 
electricity at 17¢/kWh for 5 
years, utility owns RECs

Statute: http://www1.legis.ga.gov/legis/2001_02/fulltext/sb93.htm
Georgia Power tariff: http://www.georgiapower.com/pricing/files/rates-and-schedules/RNR-6.pdf
Renewable purchase programs: http://www.georgiapower.com/earthcents/green/solar-buyback.asp
*“[Georgia Power] will pay avoided energy cost as defined by the most recent informational filing made by the 
Company in compliance with the final order in the PURPA Avoided Cost Docket 4822-U. Additional energy may be 
purchased by the Company at a cost agreed to by it and the Provider.”



Missouri
Enacted 2007

Eligibility Limits Net Excess 
Generation

Other

All customer 
classes

Solar thermal 
electric, solar 
PV, wind, 
hydroelectric, 
fuel cells using 
renewable 
fuels

System: 100 
kW

Aggregate: 
Commission 
may limit net 
metering to 5% 
of utility’s 
single‐hour 
peak load 
during previous 
year 

Credited to 
customer’s 
next bill at 
avoided cost 
rate; granted to 
utility at end of 
12 months

• No standby, capacity, or other 
fee that would not otherwise be 
charged
• No insurance required for 
systems ≤10 kW
• Net metering “Is intended 
primarily to offset part or all of 
the customer‐generator’s own 
electrical energy requirements”
• System must be located on 
premises owned, operated, 
leased, or otherwise controlled
by the customer‐generator
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PSC rules: http://www.sos.mo.gov/adrules/csr/current/4csr/4c240-20.pdf
Legislation: http://www.senate.mo.gov/07info/pdf-bill/tat/SB54.pdf



Montana
Established 1999

Eligibility Limits Net Excess 
Generation

Other

All customer 
classes

Solar PV, wind, 
hydroelectric

System: 50 kW

Aggregate: No
specified limit 

kWh credit on 
customer’s 
next bill; 
granted to 
utility at end of 
12 months

• PSC adopted interconnection 
rules in 2010, including standard 
application and agreement forms 
and rates/fees for PSC approval
• Standby charges not allowed, 
except for industrial customers 
(separate rule)
• Customer may set annual 
billing beginning any quarter 
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Statute: http://data.opi.mt.gov/bills/mca_toc/69_8_6.htm
PSC interconnection rules (2010): 
http://www.mtrules.org/gateway/Subchapterhome.asp?scn=38.5.84
NorthWestern Energy application and tariff: 
http://www.northwesternenergy.com/documents/E+Programs/E+NetMeteringAgreement.pdf



New Jersey
Enacted 1999, amended 2010

Eligibility Limits Net Excess 
Generation

Other

All customer 
classes

Solar, wind, 
biomass,
geothermal, 
tidal/wave, fuel 
cells using 
renewable 
fuels

System: No 
limit, but 
system must be 
sized not to 
exceed 
customer’s 
annual energy 
use
Aggregate: 
BPU may limit 
to 2.5% of 
utility‘s peak 
demand

kWh credit on 
customer’s 
next bill; excess 
reconciled: 
1) annually at 
avoided cost of 
wholesale 
power; 2) in 
real‐time at 
PJM LMP; or 
3) per bilateral 
agreement

• Standby charges and insurance 
not allowed
• Customer may choose date for 
start of annual billing period
• Customer owns RECs
• Interconnection technical 
standards and procedures apply 
to all renewable energy systems, 
with no size limit
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Statute: http://www.dsireusa.org/documents/Incentives/NJ03R1.htm;
http://www.njleg.state.nj.us/2008/Bills/A4000/3520_R3.PDF
State net metering page, including link to rules: 
http://www.njcleanenergy.com/renewable-energy/programs/net-metering-and-interconnection



North Carolina
Effective 2006

Eligibility Limits Net Excess 
Generation

Other

All customer 
classes

Solar PV, wind, 
hydro, biomass, 
geothermal, 
ocean/wave 
energy, and
cogeneration 
or hydrogen 
produced by 
renewable 
fuels

System: 1 MW 

Aggregate: No 
specified limit

Credited to 
customer’s 
next bill at 
avoided cost 
rate; granted to 
utility at 
beginning of
summer billing 
season

• No standby charges for 
residential systems up to 20 kW 
and nonresidential up to 100 kW
• For customers on optional 
time‐of‐use rates, any excess on‐
peak generation credit first 
offsets on‐peak consumption, 
and excess off‐peak credit offsets 
off‐peak generation (remaining 
on‐peak credit applies to off‐
peak consumption)
• Insurance requirements vary by 
system type
• Utility owns RECs, except for 
optional TOU‐demand tariff
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Commission orders: http://www.dsireusa.org/documents/Incentives/NC05R.pdf; 
http://www.dsireusa.org/documents/Incentives/NC05Rc.pdf; 
http://www.dsireusa.org/documents/Incentives/NC05Rd.pdf



Oregon
Law enacted 1999, amended 2005; PUC rules 2007
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Eligibility Limits Net Excess 
Generation

Other

All customer 
classes

Solar, wind, 
hydro, biomass, 
fuel cells of any 
kind

System: 25 kW 
for COUs; for 2 
IOUs (~70% of 
state load), 
PUC increased 
limit to 2 MW 
for non‐
residential 
Aggregate: 
PUC may limit 
to <0.5% of 
utility’s historic 
single‐hour 
peak load

kWh credit on 
customer’s 
next bill;
granted to 
utility low‐
income 
program at end 
of annual
billing cycle

• No fee or charge that would 
increase min. monthly charge 
• Cannot require insurance; “an 
electric utility shall not be liable 
directly or indirectly”
• System must be located on 
customer‐generator’s premises
• “[P]rimarily to offset part or all 
of the customer‐generator’s 
requirements for electricity”
• 3rd party ownership allowed
• Aggregation of meters allowed 
under certain conditions
• Customers own RECs

Statute: http://www.leg.state.or.us/ors/757.html
PUC rules: http://arcweb.sos.state.or.us/rules/OARS_800/OAR_860/860_039.html; REC ownership:
http://arcweb.sos.state.or.us/rules/OARS_800/OAR_860/860_022.html (OAR 860-022-0075) 



West Virginia
Adopted 2006
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Eligibility Limits Net Excess 
Generation

Other

All customer 
classes

Solar, wind, 
run‐of‐river 
hydro, 
geothermal, 
biomass, fuel 
cells, recycled 
energy (CHP) 
and just about 
everything else

System: 25 kW 
for residential; 
2 MW for 
industrial and 
500 kW for 
commercial 
customers of 
large IOUs; 
otherwise, 50 
kW for C&I
Aggregate: 3% 
of aggregate 
utility peak 
demand in 
state during
previous year

kWh credit 
rolled over 
indefinitely

• No fee or charge that would 
increase min. monthly charge 
above others in same rate class
• Insurance requirements 
specified by system size
• System must be located on 
customer’s premises
• “Is intended primarily to offset 
part or all of the customer‐
generator’s requirements for 
electricity”
• 3rd party ownership allowed
• Virtual meter aggregation on 
properties owned or leased and 
operated by customer‐generator 
(within 2 miles of generator)

Statute: http://www.legis.state.wv.us/WVCODE/ChapterEntire.cfm?chap=24&art=2F&section=8#02F
PSC rules: http://www.psc.state.wv.us/scripts/orders/ViewDocument.cfm?CaseActivityID=299384&Source=Docket



Local Program Example:
TVA’s Generation Partners



Generation Partners
End-Use Renewable Pilot 

• Successfully launched in 2003 as a “dual-
metering” utility/distributor alternative to “net 
metering”

• Participants paid for 100% of their generation at 
a premium rate (Retail rate + $.12 for solar or + 
$.03 for all else)

• $1,000 upfront incentive
• 122 distributors now offer Generation Partners 

Valley-wide
• Advances economic activity and the 

development of renewable energy technologies 
• 545 participants currently generating up to 16.6 

MW of renewable generation

Learn more at www.generationpartners.com

Summary:  Provides incentives to Valley homeowners and businesses 
that install eligible renewable energy systems up to 200 kW



Generation Partners
End-Use Renewable Pilot 

Learn more at www.generationpartners.com

Participation has increased substantially over the past 2 to 3 
years due to increased incentives, decreasing costs, reduced 
barriers to adoption, and increased education.

Generation Resources Sites Nameplate Capacity (MW)
Biomass 2 1.1
Solar 524 15.4
Wind 19 0.1
Total 545 16.6

Generation Resources Sites Nameplate Capacity (MW)
Biomass 18 15.9
Solar 703 50.5
Wind 21 0.1
Total 742 66.5

Generation Resources Sites Nameplate Capacity (MW)
Biomass 3 3.0
Solar 21 1.3
Wind 1 0.0
Total 25 4.3

Executed Agreements & Generating Resources

Generation Partners ‐ Executed or Approved Agreements

Mississippi (TVA Service Region) ‐ Executed or Approved Agreements



10 TVA Distributors Nationally Recognized as Leaders in the Region in 
Solar Integration Growth in 2010
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The Full Report can be found at www.solarelectricpower.org.  

2010 Annual Solar MW
Knoxville Utilities Board (TN)

Middle Tennessee Electric Membership 
Corporation (TN) 

Nashville Electric Service (TN)
North Georgia Electric Membership 

Corporation (GA)
Tri‐State Electric Membership 

Corporation (GA)

2010 Annual Solar Watts per Customer
Central Electric Power Association (MS)

Cookeville Electric Department (TN)

Knoxville Utilities Board (TN)

Loudon Utilities Board (TN)

Meriwether Lewis Electric Cooperative (TN)

Milan Department of Public Utilities (TN)



Generation Partners
Technical Support

Learn more at www.generationpartners.com

TVA, in partnership with Power Distributors, has created 
several guideline documents including project checklists, 
interconnection guidelines, and screening forms in order to 
help facilitate renewable energy adoption and ease of 
interconnection.

1. Generation Partners Project Checklist Form
2. Interconnection Application – Tier 1 (less than 10 kW)
3. Interconnection Application – Tiers 2 and 3 (from 10 kW up 

to 1 MW)
4. Model Interconnection Agreements
5. Interconnection Rules of Thumb for Frequently Asked 

Questions
6. Options for Metering & Interconnection Tie-In (supply side 

and demand or load side tie-in)



Revenue Issues for Utilities

• Like energy efficiency, 
customer generation reduces 
utility sales and profits

• Impacts on cost recovery for 
fixed costs of supply capacity 
and delivery infrastructure
– Typically, fixed customer charges for residential 

and small nonresidential customers do not cover 
all fixed costs, and there are no demand charges.

• Utilities have the opportunity to recover all 
prudently incurred costs, plus a fair return on 
investment, so problem is between rate cases
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Customer 
generation

Utility 
revenue



A Change in Approach May Be Needed 
Sometime in the Future

• Energy efficiency and customer-owned 
generating systems, especially if net metered, 
are at odds with utility’s incentives.

• If energy efficiency and distributed generation 
programs are successful, the magnitude of this 
problem may be large enough to be of 
concern.

• Idea is to remove utilities’ disincentive to 
achieve state’s goals for demand-side 
resources
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Decoupling: One Possible Solution

• Decoupling is a ratemaking mechanism 
that breaks the mathematical link between 
energy sales and utility profits.
– Rate case process remains the same
– Prices are adjusted periodically, based on 

actual units sold, to keep utility revenue at its 
allowed level – no more, no less. 

• Only applies to fixed costs of utility, not to 
commodity costs

• RAP’s latest paper on this topic: 
http://raponline.org/docs/RAP_RevenueRegulationandDecoupling_2011_04_
30.pdf
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Introduction to Interconnection Rules
Details on technical standards
and procedures this afternoon

• Goals for best practice include:
– Transparency – Requirements fully stated 
– Consistency – With consensus industry 

technical standards
– Certainty – System can be interconnected if standards 

are met and procedures are followed
– Uniformity – Requirements are the same across 

utilities (at least all regulated utilities)
– Timely interconnection – Standard timeframes that 

enable an estimate of expected on-line date and 
mitigate delays

– Reasonable fees – Uniform and cost-based

47



Only States Have Authority Over State-
Jurisdictional Interconnections

• FERC interconnection procedures and agreements do not
apply to state-jurisdictional interconnections like PURPA and 
net metering.

• If states do not act, uncertainty, higher costs and delays may 
pose significant barriers to state’s distributed generation goals

• PSC can adopt technical standards and procedures for 
interconnections under its jurisdiction.
– For net-metered systems, technical standards and procedures 

can be: 1) part of net metering rule, or 2) covered in a stand-
alone rule for small generators for all state-jurisdictional 
interconnections (including net metering and PURPA) 

• In addition, PSC can require utilities to file interconnection 
applications and agreements for approval or develop standard 
form documents through rulemaking or other docket
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Components of an Interconnection Rule - 1
• Technical standards

– Provide consistent, transparent requirements for 
interconnecting with utility systems

– Uniformly applied (at least for regulated utilities in 
the state)

– Use accepted electric industry standards 
• Institute of Electrical and Electronics Engineers (IEEE) 

Standard 1547 series for Interconnecting Distributed 
Resources with Electric Power Systems

• American National Standards Institute (ANSI) standard code 
for electricity metering

• Underwriters Laboratories (UL) 1741 - Inverters, Converters, 
and Controllers for Use in Independent Power Systems 

– Require compliance with applicable building codes
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Components of an Interconnection Rule - 2
• Standard interconnection procedures

– Ensure consistency with IEEE 1547 standards
– Include specified timelines for each step toward an 

interconnection agreement with the utility
– Use technical screens to: 1) allow net metering facilities 

that do not require review beyond information in the 
application to be approved quickly (small, UL-certified) 
and 2) ensure other systems receive appropriate evaluation

• Typically 3 “levels” or “tiers”
• Deal with issues like penetration of distributed generation on 

the feeder and other local grid parameters
– Provide expedited review for certified equipment

• An equipment package certified by a nationally recognized 
testing and certification laboratory (e.g., UL) for continuous 
interactive operation with an electric distribution system in 
compliance with applicable standards 

• No further review, testing or additional equipment required
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Interconnection Fees & Dispute Resolution

• Fees for reviewing interconnection application
– Typically no fee or nominal fee (e.g., $100) for level 1-eligible systems 
– Specified, higher fees for other systems – e.g., $50 + $1 per kW of net 

metering facility’s capacity for level 2; $100 + $2 per kW for level 3
– Plus reasonable hourly fee for any additional engineering work and 

reasonable cost of any required modifications to utility system (utility 
provides cost and time estimates in advance and charges actual cost)

• Uniform technical standards and procedures minimize disputes 
over interconnection requirements, timelines and fees 

• Specify in rule that dispute resolution will be through standard 
Commission complaint procedures or a specified process for 
interconnection disputes

– Examples: MT - http://www.mtrules.org/gateway/ruleno.asp?RN=38.5.8413
Oregon – OAR 860-082-0080 at 
http://arcweb.sos.state.or.us/rules/OARS_800/OAR_860/860_082.html
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Standard Application and Agreement

• Application – Provides information to utility 
about proposed net metering facility, level of 
interconnection review sought, contractor, 
equipment certification, anticipated date 
facility will be operational, etc.

• Agreement – Governs connection of net 
metering facility to utility system and
ongoing operation of facility
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For More Information
• State-by-state description of net metering programs: 

http://www.dsireusa.org/incentives/index.cfm?SearchType=Net&&EE=0&RE=1
• Network for New Energy Choices, Freeing the Grid: Best and Worst Practices in State Net 

Metering Policies and Interconnection Procedures, December 2010, 
http://www.newenergychoices.org/uploads/FreeingTheGrid2010.pdf

• Interstate Renewable Energy Council, Model Net Metering Rules, 
www.irecusa.org/connect/netmeteringrules.pdf

• Mid-Atlantic Demand Resource Initiative Small Generation Model Interconnection Procedures, 
Nov. 22, 2005, http://sites.energetics.com/MADRI/pdfs/inter_modelsmallgen.pdf

• Lisa Schwartz and Paul Sheaffer, Is It Smart if It’s Not Clean? Part 2: Smart Grid, Consumer 
Energy Efficiency and Distributed Generation, March 2011, 
http://www.raponline.org/docs/RAP_Schwartz_SmartGrid_IsItSmart_PartTwo_2011_03.pdf

• Paul Sheaffer, Interconnection of Distributed Generation to Utility Systems: Recommendations 
for Technical Requirements, Procedures and Agreements and Emerging Issues, available soon at 
http://raponline.org/

• Kevin Fox and Laurel Varnado, Sustainable, Multi-Segment Market Design for Distributed Solar 
Photovoltaics, Solar America Board for Codes and Standards Report, October 2010, 
http://www.solarabcs.org/about/publications/reports/market-design/pdfs/ABCS-
17_studyreport.pdf

• Keyes & Fox, Exploring Aggregated Net Metering in Arizona, a report for the Arizona Commerce 
Commission, January 2011, http://www.naruc.org/Publications/SERCAT_Arizona_2010.pdf
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Extra Slides



Renewable Portfolio Standards
• State-established targets (% or capacity) that 

utilities must meet by building resources or 
signing power purchase agreements

• Some states have RPS carve-outs for 
distributed generation or specific 
technologies (e.g., solar)
─ Otherwise, utility generally acquires only large resources

• Some states apply credit multipliers for distributed 
generation to make it worth more toward meeting standards

• Renewable energy credits go to utility for RPS compliance
• Some states combine an RPS carve-out with a market-based 

solar financing approach 
─ Obligation on utility to buy solar renewable energy credits at 

market prices; may include a floor price

55



Feed-in Tariffs
• Primary goal: High penetration of 

renewable resources quickly
• Utilities obligated to purchase electricity 

from renewable energy generators
• 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

• Pricing models
– Cost of renewable energy project (including profit)
– Value to utility/society – avoided costs based on a natural gas plant or 

market purchases; may include avoided emissions and avoided T&D 
costs, mitigation of fuel price volatility and diversity benefits 

– Market mechanisms – RFPs and auctions 

• Right to interconnect to grid – may include priority access
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Trends for States With Net Metering

• Increase eligible system size
• Increase aggregate net-metering capacity
• Expand list of eligible resources
• Improve net excess generation provisions
• Clarify ownership of renewable energy 

credits
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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

• Ownership/lease structure and location must 
be specified

• Generation is credited against customer’s 
energy use based on pro-rata share of project

• CA, CO, DE, MA, ME, RI, VT
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Renewable Standard Offer

Learn more at http://www.tva.com/renewablestandardoffer/

• Standard product offer for renewable 
energy projects from 201 kW to 20 MW 
that are located in the Valley

• Total limit of 100 MW
• Direct contract between TVA and supplier
• Contracts up to 20 years
• Biomass, methane recovery, wind and 

solar qualify



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.

60date



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
802-498-0723 (office); 541-990-9526 (cell)

lschwartz@raponline.org


