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About SolarCity

Year Founded 2006

VT
Customers More than 230,000 m
RI
Employees More than 14,000 e
NJ
age, . DE
U.S. Presence More than 90 facilities -~ MD
Solar Offering Residential
Commercial

Battery Storage
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We envision a distributed grid that
harnesses the full potential of
distributed energy resources.

Rooftop solar with smart inverters
Energy storage
- Smart energy homes with controllable loads



Designing the 215t Century Distributed Grid
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How do we get there?

»  Promote customer adoption of distributed generation through clear and

predictable rate designs

- Develop pilot programs that promote distributed energy resources (DER)

and collaboration between DER providers and utilities

Aggregated DER Portfolios

-
Distributed Energy
Resources (DERs)
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Introduce Infrastructure-as-a-Service to neutralize

utility financial disincentive to utilizing DERs
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1. Forecast Growth &
Maintenance
Forecast load and DER

growth and required
equipment maintenance
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2. Identify Grid Needs

Compare growth to
available hosting and
circuit capacities
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3. Evaluate Solutions

Propose solutions to meet
identified needs, including
the use of DER portfolios

Primary Votage
187
e
1

Traditional Self-Supply
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4. select & Deploy Equipment

(e.g. transformer, capacitor bank)

Meet
-) Gridel\(leeed (-

5. Operate & Collect
Investment Income

4. select & Deploy Equipment

(e.g. circuit capacity, reactive power)

|
Infrastructure-as-a-Service

5. Operate & Collect
Service Income
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Adopt Integrated Distribution Planning in order to
capture DER benefits

Traditional Planning Integrated Distribution Planning

Inter- :
connection Planning

Planning Interconnection

\U . J

A holistic approach to meeting grid needs and expanding customer
choice by unlocking the benefits of distributed energy resources
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Grid planning data must be transparent and
accessible to enable industry innovation

Data Transparency

Locational Value v

* Informs targeting of locational DER deployments to areas of greatest value
* Audits and informs utilty's Locationsl Benefits methedology
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Data Access

Solar Photovoltaic [PV) and Renewable Auction Mechanism (RAM) Program Map
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Data needed to foster engagement in grid needs
and planned investments

DATA NEED DESCRIPTION

Grid Need Type Thg type of grid need (e.g. capacity, reactive power, voltage, reliability, resiliency, spinning/non-
spinning reserves, frequency response)

: The geographic (e.g. GPS, address) and the system location (e.g. planning area, substation, feeder,

Location :

feeder node) of the grid need

Scale of Deficiency The scale of the grid need (e.g. MW, kVAR, CAIDI/SAIDI deficiency)

The traditional investment to be deployed in the absence of an alternative solution (e.g. 40 MVA

Planned Investment : 5
transformer, 12kV reconductor, line recloser, line regulator)

Additional capacity embedded within the planned investment to provide buffer for contingency
Reserve Margin scenarios (e.g. 20% margin above expected deficiency embedded within equipment ratings to
ensure available capacity during contingency scenarios)

Time series data used to inform identification of grid need (e.g. loading data, voltage profile, loading

Historical Data ; :
versus equipment ratings, etc.)

Time series data used to inform identification of grid need and specification of planned investment
Forecast Data (e.g. loading, voltage, and reliability data). Forecast to include prompt year deficiency (i.e. near-term
deficiency driver), as well as long-term forecast (i.e. long-term deficiency driver)

Historical data that includes forecasts relative to actual demands for relevant grid need type in
Expected Forecast Error similar projects. Data to be used to evaluate uncertainty of needs and corresponding value of
resources with greater optionality (e.g. lead times, sizing, etc.)
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Data needed to foster engagement in general grid
design and optimization

DATA NEED
Circuit Model

Circuit Loading

Circuit DER
Circuit Voltage
Circuit Reliability
Circuit Resiliency

Equipment Ratings,
Settings, and Expected Life

Area Served by Equipment

DESCRIPTION

The information required to model the behavior of the grid at the location of grid need.

Annual loading and voltage data for feeder and SCADA line equipment (15 min or hourly), as well as

forecasted growth

Installed DER capacity and forecasted growth by circuit

SCADA voltage profile data (e.g. representative voltage profiles)

Reliability statistics by circuit (e.g. CAIDI, SAIFI, SAIDI, CEMI)
Number and configuration of circuit supply feeds (used as a proxy for resiliency)

The current and planned equipment ratings, relevant settings (e.g. protection, voltage regulation,
etc.), and expected remaining life.

The geographic area that is served by the equipment in order to identify assets which could be used
to address the grid need. This may take the form of a GIS polygon.

SolarCity
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Begin data sharing with Planned Investments data
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Investments
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Rationale for Utility Data Sharing

Data sharing supports industry innovation

Data sharing unlocks third party engagement and utility collaboration, dramatically increasing pace
of innovation

Third parties have the domain knowledge and expertise to improve distribution planning,
particularly in new skillsets that are not traditional strengths of utilities (i.e. data analytics,

software/product development)

Data sharing enables informed review of utility investment plans

DER providers can suggest alternative means to meeting distribution grid needs

Solely publishing outcomes of analyses (i.e. hosting capacity analyses) does not enable sufficient
auditing of utility methodology/decision making
Data access is the foundation of ratepayer advocacy and should extend into distribution planning

Data sharing supports public safety
Transparent data increases visibility into potential public safety concerns
Data sharing informs customer choice and economic development

Should customers pursue projects on a specific feeder?
Do DER providers have enough business runway to retain local employees?

Should DER providers open a warehouse/office in a specific geographic area?

SoIarCity 13



Considerations for NEM rate reform in lowa

NEM in lowa as of December 2015*;

ESERET Y Commercial NEM Industrial NEM Total NEM
Energy Sold
MW Customers MW Customers MW Customers MW Customers Back in 2015
Utility (MWh)
MidAmerican 0.816 126 1.126 51 0.06 1 2.002 178 195.839
Interstate Power & Light 6.799 753 16.057 648 0.585 21 23.441 1422 380.209
Total 7.615 879 17.183 699 0.645 22 25.443 1600 576.048

lowa’s DG industry is still in its infancy

0.0014% of customers participate

NEM energy sold back in 2015 was equivalent to 0.0016% of utility sales
Continue NEM and develop a roadmap to a distributed grid
Interim tariff proposals should be voluntary
Any future rate reforms should be gradual and simple for customers to understand
Promote sharing of utility data
Investigate utility incentive and distribution planning reforms in parallel to rate design

Continue to monitor industry development

* Utility sales, customer and NEM data from EIA Form-826
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Pilot or Future Rate Designs To Consider When
DG Makes Significant Inroads: Time of use

$/kWh charges that vary during different daily periods (peak, off-peak, etc) that can
also have a seasonal component (winter and summer varying rates)

Volumetric time of use (TOU) rates provide customers with price signals about when
electricity is more expensive and in high demand.

Encourages customers to shift their usage away from peak times

Can be designed to be predictable and relatively easy for customers to understand

lllustrative TOU Rate

Peak

Off-Peak Off-Peak

$/KWh

Hour of the Day
SoIarCity 15



Pilot or Future Rate Designs To Consider When
DG Makes Significant Inroads: Minimum Bill

Alternative approach for recovering certain costs rather than a fixed charge.

A modest minimum bill provides the utility with a guaranteed level of revenue from each
customer, even if that customer’s net usage is zero.

If set too high, minimum bills can discourage energy efficiency or DER investments.

Minimum bills do not distort the rate design for all customers. They primarily affect DG
customers or unoccupied homes.

Design as a monthly or annual minimum bill?

lllustrative Monthly Minimum Bill for DG Customer

Utility bill before minimum bill

Utility Bill ($)

Minimum bill triggered

SoIarCity 16



Additional Potential Pilot or Future Rate Design
Opportunities

- Third-party community solar with a distribution “wheeling” or “tolling” fee

- Smart Energy Home Rates — Voluntary rates and incentives for homes with
integrated DERs that can provide grid services

+  Pilot with rates or incentives that target deployment of DERs in constrained grid

zones as a means for deferring capital investments

SoIarCity 17



Alternative Rate Designs: Demand Charges

Should not be considered because of the added complexity for residential customers

Difficult for residential customers to monitor and understand

Demand is a less intuitive concept than usage

Residential customers often lack the means to respond

Can discourage customers from investing in energy efficiency resources and DER

Rewards high-use customers and penalizes low use customers

$2,500 -

$2,000 -

$1,500 -

S $1,000 -

Utility Bill per Year

$500 -

Example Bill Impacts of Shifting to Demand Charges

$360 Bill
Decrease

==0ld Volumetric Rate

===New Demand Charge Rate

$360 Bill
Increase

$0

3600 4800 6000 7200 8400 9600 10800 12000 13200 14400 15600 16800 18000

KWh Consumed per Year With a Monthly Peak Demand of 5 KW

* Calculated rate impacts based on a simple example of moving to three-part rates with demand charges from a Brattle Group presentation (slide 3)

SolarCity
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http://www.brattle.com/system/publications/pdfs/000/005/170/original/Rolling_Out_Residential_Demand_Charges_Hledik_EUCI.pdf?1431628444

Conclusion

Keeping rates simple and easy to understand enables customers to confidently
invest in DERs and for the lowa DG market to grow

Identify collaborative pilot project opportunities that promote distributed resources
and a distributed grid

Develop a roadmap to a more distributed grid with considerations for rate design,
utility incentives and distribution planning reforms as the industry grows

Promote greater data sharing to understand tariff options, opportunities for DER
deployment, and improved distribution system planning
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Grid Engineering
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A Pathway to the
Distributed Grid

Evaluating the economics of distributed
energy resources and outlining a pathway
to capturing their value

solarcity.com/gridx



