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Agenda

Scope of PUC Nevada cost-benefit analyses
SolarCity/NRDC cost-benefit analysis and methodology
Incremental cost-benefits of future storage deployments
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Comparing Scope of Benefits Considered

E3 NEM Study
(July 2014)

(1) Energy
(2) Energy Losses

PUC NEM Order
(Fall 2015)

(1) Energy
(2) Energy Losses

PUC NEM
Decision
(Dec 2015)

(1) Energy
(2) Energy Losses

PUC Order:
Sierra Pacific IRP

(April 2016)
(1) Energy
(2) Energy Losses

Participant Savings

(3) Gen Capacity (3) Gen Capacity (3) Gen Capacity (3) Gen Capacity
(4) Ancillary Services  (4) Ancillary Services (4)-Ancillary Services (4) Ancillary Services
(5) T&PB Capacity (5) T&D Capacity (5) T&D Capacity (5) T&D Capacity
(6) Criteria Pollutants  (6) Criteria Pollutants (6) Criteria Pollutants (6) Criteria Pollutants
Benefits (7) CO2 Emissions (7) CO2 Emissions H-CO2 Emissions (7) CO2 Emissions
-- (8) Fuel Hedging (8) Fuel Hedging (8) Fuel Hedging
Renewable Cert (9) Environmental (9) Environmental {9)-Environmental
+ Voltage Support
+ Fuel Supply Diversity
(10) Utility Integration ~ (10) Utility Integration (10) Utility Integration (10) Utility Integration
Costs (11) Utility Admin (11) Utility Admin (112) utility Admin

RIM+ Assessment
(Spring 2016)

(1) Energy

(2) Energy Losses

(3) Gen Capacity

(4) Ancillary Services

(5) T&D Capacity

(6) Criteria Pollutants

(7) CO2 Emissions

(8) Fuel Hedging

(9) Environmental Costs

+ Voltage Support / CVR

+ Market Price Suppression
+ Equipment Life Extension
+ Reliability and Resiliency
(10) Utility Integration
(12) Utility Administration

Participant Bill Savings

NRDC | SolarCity
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Previous NEM Impacts Evaluation (2014)

Study prepared for Nevada PUC by Energy+Environmental Economics

$0.20 -
Utility Incentives
Nevada Net Energy $0.18 -
Metering Impacts Net Benefit NEM Program Costs
1 0.16 -
Evaluation $ of 4c/kwh Integration Costs
$0.14 -

Participant Bill Savings

Prepared for:

State of Nevada Public Utilities Commission

m Avoided RPS

July 2014

m Avoided Carbon Dioxide
Emission Cost

® Transmission and Distribution
Capacity

$/kwh (Levelized 20149%)
A
o o o
o = =
(o] o N

$0.06 - m Ancillary Services

® Avoided Capacity

$0.04 -
® Energy Losses/Line Losses
$0.02 -
@ Energy+Environmental Economics Avoided Energy
$0.00

Costs Benefits

Study found a 4 cent/kwh net benefit to all customers

for NEM rooftop solar systems installed in 2014-2016

Source:ttp://puc.nv.gov/uploadedFiles/pucnvgov/Content/About/M

-
edia_Outreach/Announcements/Announcements/E3%20PUCN%2 N R D‘ | SOIarCIty 4
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General Analytical Approach

E3 Nevada NEM Public Tool Updated Inputs for 2016+

SIERRA PACIFIC POWER COMPANY dba NV Energy
6100 Meil Road
Reno, NV 88511 Revisad PUCN Sheet No. 636

Energy+Environmental Economics oo i o

STATEMFNT OF RATES
EFFECTIVE RATES APFLICABLE TO SIERRA PACIFIC POWER COMPANY
ELECTRIC SCHEDULES

Bundled Rates
d NEM P b T |Schedule Number & Type of Gharga BTGR BTER TRED REPR UEC DEAA EE Total Ratg
[2-1.- Domesilc Service
per morih 5.3
Consumption Crarge per vm S006793  SO0365  SO00T05 (SA0O4ZZ)  SADOG30 (SOOOTY) SOO0TSE  SO0ASOS | (R)
Prepared by:
(OM-1 = Domestie MumsFamity Serce
[Basic Senice Charge, per moeth 5750
per KW S004B52  SOD3sGE  SOOMMOS (SO00427) SOD0O3S  (SO006T3) SON0OIBL  SOOTHET | (R}

Energy+Environmental Economics

(551 . Sl Genrl Erodee
101 Mantgamery Street, Suite 1600 mm:- RIM+ Assessment | Methodology

San Francisco, CA 94104 [ — (1) Energy Utilized E3 tool, downward adjusting appropriate muiplier for energy avoided costs to capture the

(415} 3915100 recent reduction in gas prices. Lowered ariginal E3 energy avoided costs by 40% by looking at current
=2 (i.e. March 1%, 2016) gas forwards. Gas forwards are 40-50% lower for 2016, 40% lower for 2017, 35%.
Satongary stribatiof lower through 2020, and 25% lower through 2026. An average of 40% reduction incorporated in energy
May 1, 2014 Basic Sen “""‘“""; modeling to capture overall lower gas price forecasts.
Utilized base E3 assumptions and methodol
Contents: _— i o
it oo per Utilized base E3 assumptions and methodology. Note. however, that given lowered energy prices.
§ +cttoral Meter Charge value of avoided generation capacity is likely to increase in future years. However, these increased
User interface. values were not incorporated into the analysis.
User Inputs Assumptions and inputs available for the user to madify ‘Prmay Disttution v -
Easic Senvice Charge, od s Utilized base E3 assumptions and methodology
Results Summary result charts and tables ; user can specify result filters Consmption Charge ed
(5) T&D Capacity ion: utilized base E3 ions; Distribution: E3's di capacity
| Colculatians. :‘""“"“'9'1 phke assumpticns, which are based on NVE's marginal cost study from its most recent rate case.
~ciatoral weter Crarge S n N
Installations Historical and forecasted installations by category and year (8) Criteria Pollutants Utilized base E3 assumptions and methadalogy
Capacity Cumulative installed capacity by vear (degraded and undegraded) W—Wﬂﬂ: (7) CO2 Emissions Utilized base E3 assumptions and methodology. Allowance prices for Clean Power Plan based on
Energy Generstion Energy generation by categery and year Consumption Charge e g‘éis 9::"“5'5 °f'°=“f"°" '2("9 ices from its ated Resource Plan. Prices based on
compliance starting in 2019.
Avoided Costs Outputfrom avoided cost czlculator; avoided costs per kW installed by companent and year emana crarge, rere SENEfitS °
Avoided Costs by Component Total svoided costs summarized by component i - (8) Fuel Hedging TBD; Given lack of current financial hedging, benefit quantification is challenging.
aciies Chare per
Bill Savings Inputs Qutputfrom bill calculator; bill savings per kW installed by categary Factiies Charge per call Environmental costs Calculated the levelized value for social cost of carbon based on the Environmental Protection Agency
Annual Bill Savings Total bill savings by categery and year O, Faciiiles Charge, Pe values.'
Integration Costs Integration costs by category and year D Charge. Fer ki of + Renewable Certificates Original E3 methodology included credits; however, solar costs have come down significantly since
Program Costs Program costs by catagory andyear dkioeal Meter Charge 2014, Therefore, no value for energy included
Dwmer Casts Output from proforma finaciz| calculator; owner costs by category and year P e ke Tl Utilized voltage and consumption data related to demonstration projects to quantify the value of the
All Costs All cost test components by catagory; summarized in 25 yr NPV format reduction of energy consumption and CO2 emissions from the use of PV smart inverters within
WVE South RPS Value Aucided RPS genaration by NEM systems in NVE South censervation voltage reduction schemes.
NVE North RPS Value Awoided RPS generation by NEM systems in NVE North + Market Price Suppression In the absence of hourly wholesale market price data, the potential avoided cost from market price
2013 RPS Complisnce Repart Data  Historical and foracastad annus| from - Report suppression is challenging to quantify. For reference, in California, the value of market price
! suppression was quantified to be [$0.05/ k\Wh] 2 Given lower energy prices, the value of market price
Load Forecasts Load forecasts used to calculate svoided RS generation values e SO el T L T e,
+ Equipment Life Ex Utilized IEEE C57.12.00- unit life logy to quantify the increased
Calor Scheme: life for medium to large liquid-filed transformers from typical load and DER generation profiles 2
User Input
::1 :“’” + Reliability and Resilienc N/a: Reliability and resiliency benefits assumed to be realized from the addition of energy storage.
ixed Input
Calculztion {10) Utility Integration Utilized base E3 assumptions and methadology
lilized base E3 assumptions and met logy
1 Administration Utilized base E3 d methodol
Costs
Participant Bill Savings. Update to current NVE retail rates?, Utilize E3's ioforrate ion: 0.5%
after 2019, instead of base assumption of 1.4%. 0.5% escalation is based on NVE's IRP projections
through 2020

NRDC | SolarCity -



Scenarios Explored in Updated Analysis

What is the net benefit to Nevada customers of
leveraging NEM PV deployments, per the PUC Nevada
cost/benefit specifications?

What is the net benefit to Nevada customers of
leveraging portfolios of distributed energy resources,
not just solar PV¢

Scenarios Modeled

Deployment Timeframe Policy Technology
2017-2019 Net Energy Metering PV + Smart Inverters
2020-2022 Net Energy Metering with PV + Smarter Inverters +
Mandatory TOU Rates Energy Storage + Load
Control

NRDC | SolarCity &



Preliminary Results: NEM PV drives net benefits for
all Nevada customers

Net Benefits of NEM PV (2016)

$0.12 -~ .
Losses
CO2 Emissions
$0.10
Environment
$0.08 -
T&D Capacity
=
= $0.06
&
Gen C it
$0.04 4 en Capacity
$0.02 4 ntegration
$0.00 -
Standard Costs Net Benefit Additional Net Benefit
Benefits Benefits

** Preliminary Results, Seeking Input**

Source: Analysis utilizing E3 Nevada Public Tool and specified inputs and methodologies
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** Preliminary Results,

Preliminary Results Seeking Input™
T e
(2017-2019) (2020-2022)
3.1 cents/kwh
0.5 cents/kwh
2.6 cents/kwh +H+
0.1 cents/kwh
2.8 cents/kwh +H+
(6) Criteria Pollutants 0.1 cents/kwh
Benefits 0.9 cents/kwh
1.7 cents/auh
0.5 cents/kwh
0.5 cents/kwh
(10) Utility Integration 0.2 cents/kwh
Costs (11) Utility Administration 0.1 cents/kwh
Participant Bill Savings 9.5 cents/kwh +
Net Benefit >3.0 cents/kwh TBD: Net Benefit

Source: Analysis utilizing E3 Nevada Public Tool and specified inputs and methodologies

NRDC | SolarCity &



Detailed Methodology

E3 methodology used when available, with specified modifications

(1) Energy Utilized E3 tool, downward adjusting appropriate multiplier for energy avoided costs to
capture the recent reduction in gas prices. Lowered original E3 energy avoided costs by
40% by looking at current (i.e. March 15t, 2016) gas forwards. Gas forwards are 40-60%
lower for 2016, 40% lower for 2017, 35% lower through 2020, and 25% lower through
2026. An average of 40% reduction incorporated in energy modeling to capture overall
lower gas price forecasts.

(2) Energy Losses Utilized base E3 assumptions and methodology

(3) Gen Capacity Utilized base E3 assumptions and methodology. Note, however, that given lowered energy

prices, value of avoided generation capacity is likely to increase in future years. However,
Benefits (4) Ancillary Services

these increased values were not incorporated into the analysis.
(5) T&D Capacity

Utilized base E3 assumptions and methodology

Transmission: utilized base E3 assumptions; Distribution: incorporated E3’s distribution
capacity assumptions, which are based on NVE’s marginal cost study from its most recent
rate case.

(6) Criteria Pollutants Utilized base E3 assumptions and methodology

(7) CO2 Emissions Utilized base E3 assumptions and methodology. Allowance prices for Clean Power Plan
based on NVE’s estimate of carbon allowance prices from its recent Integrated Resource
Plan. Prices based on CPP compliance starting in 2019.

(8) Fuel Hedging TBD; Given lack of current financial hedging, benefit quantification is challenging.
(9) Environmental Calculated the levelized value for Social Cost of Carbon based on the Environmental

Protection Agency values.!
lwww3.epa.gov/climatechange/EPAactivities/economics/scc.html
2www.solarcity.com/sites/default/files/SolarCity_Distributed _Grid-021016.pdf

Swww.nvenergy.com/company/rates/nnv/electric/schedules/images/Statement_of Rates_Electric_North.pdf; N R DC | SOIarCity 9

www.nvenergy.com/company/rates/snv/schedules/images/StatementofRates.pdf




Detailed Methodology

E3 methodology used when available, with specified modifications

Benefits BaaGEaEE L] E
Certificates

+ Voltage Support /
CVR

+ Market Price
Suppression

+ Equipment Life
Extension

+ Reliability and
Resiliency

Costs (10) Utility Integration

(11) Utility
Administration

Participant Bill
Savings

Original E3 methodology included credits; however, solar costs have come down
significantly since 2014. Therefore, no incremental value for renewable energy certificates
was included.

Utilized voltage and consumption data related to demonstration projects to quantify the
value of the reduction of energy consumption and CO2 emissions from the use of PV smart
inverters within conservation voltage reduction schemes.

In the absence of hourly wholesale market price data, the potential avoided cost from
market price suppression is challenging to quantify. For reference, in California, the value
of market price suppression was quantified to be [$0.05 / kwWh].2 Given lower energy
prices, the value of market price suppression is expected to be lower in Nevada albeit
above zero.

Utilized IEEE C57.12.00-2000 standard per unit life calculation methodology to quantify the
increased life for medium to large liquid-filled transformers from typical load and DER
generation profiles.2

N/a: Reliability and resiliency benefits assumed to be realized from the addition of energy
storage.

Utilized base E3 assumptions and methodology

Utilized base E3 assumptions and methodology

Update to current NVE retail rates®. Utilize E3’s lowest scenario for rate escalation: 0.5%
escalation after 2019, instead of base assumption of 1.4%. 0.5% escalation is based on
NVE’s IRP projections through 2020.

lwww3.epa.gov/climatechange/EPAactivities/economics/scc.html

2www.solarcity.com/sites/default/files/SolarCity_Distributed _Grid-021016.pdf

Swww.nvenergy.com/company/rates/nnv/electric/schedules/images/Statement_of Rates_Electric_North.pdf; N R DC | SOIarCity

www.nvenergy.com/company/rates/snv/schedules/images/StatementofRates.pdf
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Next steps

Gain input on methodology, inputs and analysis
Finalize peer reviews
Publish findings (estimated late May)

SOlafCity 11
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Thank you

AZ ROC 243771/ROC 245450, CA CSLB 888104, CO EC8041, CT HIC 0632778/ELC 0125305, DE 2011120386/ T1-6032, DC 410514000080/ECC902585, FL EC13006226, HI CT-29770, MA HIC 168572/EL-1136MR, MD HIC 128948/11805, NC 30801-U, NH
0347C/12523M, NV NV20121135172/C2-0078648/B2-0079719, NJ NJHIC#13VH06160600/34E101732700, NM EE98-379590, OR CB180498/C562, PA HICPAO77343, RI ACO04714/Reg 38313, TX TECL27006, UT 8726950-5501, VA ELE27051563278, VT EM-05829,
WA SOLARC*91901/SOLARC*905P7. Nassau H2409710000, Greene A-486, Suffolk 52057-H, Putnam PC6041, Rockland H-11864-40-00-00, Westchester WC-26088-H13, N.Y.C #2001384-DCA. SCENYC: N.Y.C. Licensed Electrician, #12610, #004485, 155 Water

St, 6th FI., Unit 10, Brooklyn, NY 11201, #2013966-DCA. All loans provided by SolarCity Finance Company, LLC. CA Finance Lenders License 6054796. SolarCity Finance Company, LLC is licensed by the Delaware State Bank Commissioner to engage in business in
Delaware under license number 019422, MD Consumer Loan License 2241, TX Registered Creditor 1400050963-202404.



PUC Nevada Orders

PUC NV NEM Tariff Final Order: "The NEM ratepayers' net excess energy is set at a value
that captures the variables that make up the possible value/detriment of NEM during
each general rate case. The Commission will set a value during each future general rate
case by using a methodology that considers both the positive and negative effects of: 1)
avoided energy: 2) energy losses/line losses; 3) avoided capacity: 4) ancillary services; 5)
transmission and distribution capacity: 6) avoided criteria pollutant costs; 7) avoided
carbon dioxide emission cost; 8) fuel hedging: 9) utility integration and interconnection
costs; 10) utility administration costs; and 11) environmental costs. ™

PUC NV NEM Tariff Final Order: "For other than the avoided energy and energy
losses/line losses, there is insufficient time or data in this proceeding to assign a value to
the other nine variables, but other information can be vetted in future general rate
cases.”

Sierra Pacific Power Company IRP Procedural Order: "SPPC shall include...an analysis of
the present worth of revenue requirement, ...societal cost, and economic impacts...for
the following technologies: PV; PV... with... storage...”. "...must consider and include
variables that add value or costs to SPPC’s electric system, including...: a)
avoided/increased energy: b) net energy/line losses, utility integration and
interconnection costs, and... voltage support: c) capacity/avoided capacity: d) ancillary
services; e) changes to transmission and distribution capacity: f) avoided/increased
criteria pollutant costs; g) avoided/increased carbon emission cost; h) fuel hedging; and
i) diversity of resource and fuel supply.”

NRDC | SolarCity 5



Description of Cost/Benefit Categories

Category

Description

(1) Energy
(2) Energy Losses

(3) Gen Capacity

(4) Ancillary Services

The value of reduced wholesale energy purchases.
The value of reduced energy losses.

The value of avoiding the need for system generation capacity resources to meet peak load and planning
reserve requirements.

The value of a reduced need for operational reserves based on load reduction through DERs

PUC
Nevada (5) T&D Capacity The value of avoiding the need to expand transmission and/or distribution capacity to meet peak loads
NEM Order (6) Criteria Pollutants The value of reduced criteria pollutant emissions
Categories
(7) CO2 Emissions The value of reduced CO2 emissions.
(8) Fuel Hedging The value of providing a physical hedge against uncertain future fuel prices and insurance against the
impact of higher future fuel prices or changes in emissions policy.
(9) Environmental costs The value of reducing environmental impacts with externalities not included in the utility cost function.
+ Voltage and Power Quality ~ The value of avoiding or reducing the cost required to maintain voltage and frequency within acceptable
ranges for customer service.
+ Cons. Voltage Reduction The value of enabling conservation voltage reduction benefits by providing localized voltage support.
New
OER + Equipment Life Extension The value of extending the useful life and improving the efficiency of distribution infrastructure by
) reducing load and thermal stress on equipment.
Categories

+ Reliability and Resiliency

+ Market Price Suppression

The value of avoiding or reducing the impact outages have on customers.

The value of reducing the electric demand in the market ,hence reducing market clearing prices for all
consumers of electricity.

NRDC | SolarCity .



Methodological Overview
PUC Nevada Order — Benefit Categories

Category

Methodology

PUC
Nevada
NEM Order
Categories

(1) Energy

(2) Energy Losses

(3) Gen Capacity

(4) Ancillary Services

(5) T&D Capacity

(6) Criteria Pollutants

(7) CO2 Emissions

(8) Fuel Hedging

(9) Environmental costs

Estimate of hourly marginal wholesale value of energy based on production simulation runs from NV
Energy’s 2013 IRP based on gas prices as of April 2016. These simulations produced energy prices for each
utility from 2014 through 2043

Estimate of energy generation losses between the point of wholesale transaction and the point of delivery
based on losses as a function of hourly load from NVE North’s 2013 GRC and NVE South’s 2011 GRC.

Estimate of marginal cost of meeting system peak loads, which is assumed to be the fixed O&M cost of NV
Energy’s marginal capacity resource in the short term and the cost of new capacity in the balance year,
based on NV Energy’s most recent GRCs.

Estimate of marginal cost of providing spinning reserves for electricity grid reliability based on NV Energy
summary for total energy production cost spending and spinning reserve spending for 2014-2018. NV
Energy’s A/S costs as % of total energy spend was used to calculate A/S avoided costs as a share of energy
generation avoided costs.

Estimate of the cost of expanding transmission and distribution capacity to meet customer peak loads
based on NV Energy’s most recent GRC and NV Energy Normalized Probability of Peak (POP) for 2014-
2043.

Estimate of criteria pollutant health impact costs from NV Energy’s 2013 IRP from avoiding or increasing
fossil fuel combustion, including Nox, PM, SO2 and mercury.

Estimate of regulatory price of CO2 emissions beginning in 2018 based on production simulation runs
from NV Energy’s 2013 IRP.

Estimate of the benefit of reducing volatility and uncertainty through physical hedges based on academic
literature on the consumer cost of volatility.

Estimate of the benefit of reducing environmental externalities that are not explicitly priced into the
utility cost function, including the long run cost of cost, based on the EPA’s Societal Cost of Carbon.

NRDC | SolarCity s



Methodological Overview
Additional DER Categories

Category

Methodology

New
DER
Categories

+ Voltage and Power Quality

+ Cons. Voltage Reduction

+ Equipment Life Extension

+ Reliability and Resiliency

+ Market Price Suppression

Estimate of the utility equipment costs related to voltage and power quality that can be avoided by Smart
Inverters based on equipment costs provided by Black and Veatch for the WECC area.

Estimate of the incremental energy savings that can be enabled by Smart Inverters providing
conservation voltage reduction by reducing customer service voltages in order to achieve a
corresponding reduction in energy consumption.

Estimate of the benefits of reducing peak and average load on transmission and distribution equipment
that reduces equipment degradation and correspondingly extends useful life based on IEEE thermal
degradation models.

Estimate of the value of customer outages that are avoided by DERs based on the Department of
Energy’s value of lost load (VOLL) ICE calculator.

Estimate of the value of reducing the electric demand in the market ,hence reducing market prices for all
consumers of electricity, based on hourly Long Term Procurement Plan (LTPP) production simulations for
the year 2024, NVE IRP filings and NYMEX forward gas prices.

NRDC | SolarCity
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