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ESTable 1. Summation of TRCTest benefit/cost ratios under various sensitivities

Fuel Price Scenario 1.17 1.19 1.21

Capacity Value Sensitivities 1.11 1.19 1.26

Avoided T&D Sensitivities 1.01 1.19 1.32

CO2Price Sensitivities 1.16 1.19 1.24

CombinedScenarios 0.89 1.19 1.47

• To determine the widest rangeof possiblebenefits, our analysisincluded combined
scenariosin which all of the inputs were selected to yield the highest possiblebenefits
(in the AII High scenario)and the lowest possiblebenefits (AIILow); the AII Low scenario
was the only scenarioor sensitivity that did not passthe TRCtest (seeESFigure1).

ESFigure 1. Results of scenario testingunder combined scenarios
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• Distributed solar hasthe potential to result in a downward pressureon rates.

• Distributed solar provides benefits to hosts in the form of reducedenergy bills; however, the
host pays for the panelsand if the reducedenergy bills do not offset these costs,it is unlikely

that distributed solar will achievesignificant adoption within the state.

• If net metered customersare compensatedat the variable retail rate in Mississippi, it is unlikely
they will beable to finance rooftop solar installations.
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2. BACKGROUNDCONTEXT

2.1. What is Net Metering?

Net metering is a financial incentive to ownersor leasersof distributed energy resources.Customers

develop their own energygeneration resourcesand receivea payment or an energycredit from their
distribution companyfor doing so. Mississippi is one of only a few statesthat do not havesomesort of

net metering policyfor their distribution companies(voluntary or otherwise).' In addition to presenting
resultsof a cost-benefit analysisof net metering in Mississippi,this report describessomeof the key

issuesthat may be contested in the development of a net metering policy for Mississippi.

In our description of net metering and the issuessurrounding it, we focus on residential and commercial

rooftop solar.

Why Net Metering?

Net metering providescustomerswith a payment for electricity generation from their distributed

generation resources.Distributed generation providesbenefits to its host and to all ratepayers.

Valuation of these benefits, however, hasproven contentious. This section discussesissuesin calculating

costsavoided by distributed generation, aswell assome additional difficult-to-monetize benefits:

freedom of energychoice,grid resiliency, risk mitigation, and fuel diversity.

Avoided Costs

The term "avoided costs" refers to coststhat would be borne by the distribution companyand passed
on to ratepayers were it not for distributed generation or energyefficiency (or other alternative

resources).Avoiding thesecosts is a benefitto both ratepayersand distribution companies.Under the
Public Utility Regulatory Policy Act (PURPA), utilities and commissionsalreadygo through the processof

calculatingavoided costsassociatedwith generation from qualified facilities. As a result, the incremental

costsassociatedwith calculatingavoided costsfor net metering facilities is small. We provide a review

of the avoided cost and screeningtestsalready usedin Mississippi below.

A variety of methods havebeen usedto calculateavoidedcosts.Estimation of system benefits can be
difficult and costly, and small changesin assumptionscan sometimesdominate benefit-cost results.

Avoided cost estimation methods range from:

• Adoption of the simple assumptionsthat (a)a singletypeof power plant is on the
margin in all hoursof the day and (b) distributed generation hasno potential for
offsetting or postponing capital expenses;to

2
Other states that do not have a net metering policy: Idaho, South Dakota,Texas,Alabama, and Tennessee.
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• The rigorous modeling of production costsusinghourly dispatch of all units in a region
and capacityexpansionover long time horizons.This method requiresdevelopment of
distributive generation load shapes(patterns of generation over the day and year) for
present and future years, energyand capacitydemandsfor the region, expected
environmental regulationsand their respectivecompliancecosts,and projections for
commodity pricessuchasnatural gasand coal.

Table 1 providesa list of avoided costsfrom distributed generation facilities that havebeenanalyzedin
other studies. The appropriate avoided coststo include in a benefit-cost analysisdepend on state- and
distribution-company-specificfactors.

Table 1. List of potential costs avoided by distributed generation

Avoided Costs Description

All fuel, variableoperation andmaintenanceemissionallowancecostsand
Avoided Energy

any wheeling charges associated with the marginal unit

Contribution of distributedgeneration to deferringthe additionof capacity

Avoided Capacity resources, includingthoseresources needed to maintain capacityreserve

requirements

Contribution to deferring the addition of transmissionand distribution
Avoided Transmission and

resources needsto serve load pockets, far reaching resources, or
Distribution Capacity

elsewhere

Preventing energylostover thetransmissionanddistribution linesto get from
Avoided SystemLosses

centralized generation resources to load

Avoided RPSCompliance Reduced payments to complywith state renewable energyportfolio standards

Avoided costsassociated with marginalunit complyingwith various existing
Avoided Environmental

and commonlyexpectedenvironmental regulations, including pending CO2
Compliance Costs

regulations

Market Price Suppression Priceeffect caused by the introduction of new supply on energy and

Effects capacity markets

Avoided Risk(e.g., Reduction in risk associated with price volatility and/or projectdevelopment

reduced price volatility) risk

Avoided GridSupport Contributionto reducedor deferredcostsassociatedwith grid support (aka

Services ancillary)services including voltage control and reactive supply

Estimated costof power interruptions that maybeavoidedbydistributed
Avoided OutagesCosts

generation systemsthat are still ableto operateduringoutages

includes a wide rangeof benefits not associatedwith energydelivery, may
Non-Energy Benefits

include increased customer satisfaction and fewer service complaints

Distributed energyavoidscostsrelated to energygeneration and future capital additions, aswell as

transmissionand distribution load lossesand future capital expenditures, especiallyin pocketsof
concentrated load. Net metering may also result in some additional transmissionand distribution

expenseswhere the excessgeneration is significant enoughto require upgrades. Becausedistributed
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generationoccursat the loadsource,a shareof transmissionanddistribution line lossesalsomaybe
avoided.In stateswith RenewablePortfolio Standard(RPS)goalssetasa percentof retailsales,distributed

generationreducestheRPSrequirementandassociatedcosts.

Generation from distributed energy resourcesalso results in price suppressioneffects in the energyand

capacitymarkets (where applicable).As a recent addition to MISO,Entergywill participate in future

MISOcapacityand energy markets and may thereforeexperiencea price suppressioneffect from net
metering.

In 2013, Mississippi'selectricity generation was 60 percent natural gas,21 percent nuclear, 16 percent

coal, and 3 percent biomassand others.3Maintaining a diversemix of generation resourcesprotects

ratepayersagainsta variety of risks includingfuel price volatility, changein averagefuel pricesover

time,uncertainties in resourceconstruction costs,and the costsof complyingwith new environmental
regulations. In Mississippi,increasedelectric generation from solar,wind, or waste-to-energy projects

would represent an improvement in resourcediversity, therebylowering thesepotentially costly risks.

Othercoststhat maybeavoidedby integratingdistributedgenerationonto thegrid havenot beenas

rigorouslystudiedor quantified.For example,distributedgenerationmaycontribute to reducedor deferred

costsassociatedwith ancillaryservices,including voltagecontrol and reactivesupply.It mayalsoreducelost

loadhoursduringpower interruptions andcostsassociatedwith restoringpowerafter outages,includingthe
administrativecostsof handlingcomplaints.Allowing for andassistingin theadoptionof distributed

generationmay increasecustomersatisfactionandresult in fewer servicecomplaints, both of which are in

energy providers' best interest.

Additional Benefíts

Grid resiliency

Grid resiliencyreducesthe amount of time customersgo without power due to unplannedoutages.

Resiliency may be achievedwith: major generation, transmission,and distribution upgrades;load

reductions from distributed generation and energyefficiency; and new technologies,suchassmart

meters that allow for real-time data to be relayed backto grid operators. Distributed generation may
also improve grid resiliencyto the extent that it is installed in conjunction with "micro-grids" that have

the capacityto "island."4 Valuing grid resiliencyasa benefit is sometimesdone usinga "value of lost

3
U.S.EnergyInformation Administration (EIA).2013. Form923.

4
A micro-grid is a group of interconnected loads and distributedenergy resourceswithin clearly defined electrical boundaries
that act asa single controllable entity with respect to the grid. A micro-grid can connect and disconnect from the grid to
enable it to operate fully connected to the grid or to separate a portion of load and generation from the rest of the grid
system.To learn more about the micro-grid, Synapserecommends thesedocuments as primers:

http://energy.gov/sites/prod/files/2012%20Microgrid%20Workshop%20Report%2009102012.pdf

http://energy.pace.edu/sites/default/files/publications/Community%20Microgrids%20Report%20(2).pdf
http://nyssmartgrid.com/wp-content/uploads/Microgrid Primer_v18-09-06-2013.pdf
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load" to determine how much customerswould be willing to pay to avoid disruption to their electric

service(discussedlater in this report).

Freedomof energychoice

The "right to self-generate" or the freedom to reduceenergyuse,chooseenergysources,and connect

to the grid issometimes cited asa benefit of distributed generation. Somesupporters of freedom of

energychoiceassertthat any barrier to self-generation is an infringement of rights. Others takethe
position that customers haveno right to self-generateunlessthey are disconnectedfrom the grid.

Implementing a Net Metering Policy

Stateshavemade a variety of choicesregardingseveraltechnicalnet metering issuesthat may have

important impactson coststo ratepayers.The technicalissues discussedin this section are metering,
treatment of "behind-the-meter" generation, treatmentof net excessgeneration, third-party
ownership, limits to installation sizes,capsto net metering penetration, "neighborhood" or

"community" net metering, virtual net metering, distribution company revenue recovery,and the value

of solar tariff.

Metering

Distributed generation resourcesare metered in one of three ways, dependingon state requirements:

1. Forcustomerswith an electric meter that can "roll" forwardsor backwards(measuring
both electricity takenfrom the grid and electricity exported to the grid), distribution
companiestrackonly net consumption or generation of energy in a given billing cycle.
Excessgeneration in some hoursoffsets consumption in other hours. If generation
exceedsconsumption within a billing cycle,the customer is a net energy producer.
Because generation from some net metered facilities (particularly renewables)is subject
to variability on hourly, monthly, and annual time scales,generation may exceed
consumption in some months but be lessthanconsumption in others. Distribution

companies' data on net consumption or production are limited by the frequency at
which meters are monitored.

2. More advanced"smart" meters log moment-by-moment net consumption or
generation at eachcustomer site. With thistypeof meter, distribution companiesmay
pay customersfor excessgeneration usingdifferent ratesfor different hours.

3. Net metering facilities mayalso be installed with two separate meters: one for total
electricity generation and one for total electricity consumption. Metered generation
may be bought at a pre-determined tariff rate while consumption is billed at the retail
rate. It is alsocommon to havea secondmeter installed for trackingsolargeneration for
Solar Renewable Energy credit(REC)tracking.

Treatment of "Behind-the-Meter" Generation

Net metered systemsare typically attached to a host site, which hasa load (and meter) associatedwith

it. During daylight hourson a net metered solar system:
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1. The host site's load may exceedor be exactlyequal to generation. In these hours,solar
generation is entirely "behind the meter." From the distribution company's perspective,
the effect of thisgeneration is a reduction in retail sales(seeFigure 1).

2. Generation mayexceedthe host site's load. In thesehours,solargeneration is exported
onto the grid. From the distributioncompany'sperspective,the effect of thisgeneration
is both a reduction in retail salesand an addition to generation resources(seeFigure 2).

Figure 1. Illustrative example of net metered facility with demand greater than generation

A + B = Total demand
B = Total generation

U
(A) (B)
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