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How do DERs fit intiture power grid®

AFuture power systems will have substantially more DERs
ATraditional utility planning does not consider DERS
ABetter models needed for integrated distribution planning

ADistribution systems and transmission systems are linked
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Planning entities (e.qg. ut|I|t|es and commissions)
conduct longterm planning to determine leastost
options for meeting changing demand and
maintaining reliability.

Traditional frameworks forecast demand
Independently from supply and do not consider Ic
resources or services.
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Awidespread transitiorio distributed energy is taking place
a

It began with solar and is spreading to transportation and othe
demandside resources

Customers want local resources and autonomy
Local policymakers have set ambitious energy and climate go
Grid resiliency Is a growing concern due to climate change an
weather disasters

More communities face high energy burdens

“‘v !‘.p ‘W‘g L;
\\"‘ l< \' ‘.’ “




Siting erX|b|I|ty .
Reduced transmission congestion:

Increased resiliency
Local economic and jobs mpacté
More equitable participation
In clean energy




But planning for DER technologm be complex
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- Traditional planning methods conS|der dlstrlbuted PV (DPV)
perhaps combined heat and power (CHP) growth.

~  "3_ Emerging methods need to consider these and:
}'.w,{‘ A Electric vehicles
- A Energy storage
A Energy efficiency
— A Demand response

A And others

Also:
'] Technologyco-adoption
- How technologies areperated




Adoptlon of DER technologlesramldly mcreas'lng
and projected to increasé 0xby 2050
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A U.S. rooftop solar installationprojected to increase
from 2 million to 3.8 million installations by 2022

A Electric vehicleprojected to increase from% to 50% of
car sales by 2035

A Behindthe-meter storageprojected to increase from 100 #=
megawatts to 1,400 megawatts by 2622 —

1U.S. Solar OutlooWood Mackenzie M z 7 /
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Power system planners need tools to
understand theopportunitiesand costs
of changing resource and demand optio




SuccessfuDER forecasting methods
share a few common traits.
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9 Data intense: representing 1000s to millions of
potential DER sites

Spatiallyresolved

Calibrated to historic trends

Able to reflect changing techreconomic trends
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The costs oihaccurate DER adoptidarecasting
can be high.
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Improved DPV forecasting alone saves $250,000/TWh of utility sales

Under-forecasting:An overbuilt system with unused capacity .
Overforecasting:An underbuilt system without sufficient capacity anc 5*
reliability issues. i

1Estimating the Value of Improved Distributed Photovoltaic Adoption Forecasts for Utility Resource PiRBInGechnical Report
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More sophisticated models

are needed to support
iIntegrated utility resource
planningfor future grids.
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The Distributed Generation Market Demarnti>en ) Model
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operation of DERs at high spatial
fidelity for power system planning
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Two key innovations: |

A Incorporates detailed spatial data
to distinguish individual and
regional adoption trends

A AgentBased Model simulating
consumer decisiomaking

Open source:
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dGenMuses abottom-up, agentbasedmodeling approach.

Starts at the bottom and forecasts up
Agent decisions based on census data
and peer effects

91 Spatially resolved data factors in spatial
and socioeconomic considerations
Lidar scans assess roof suitability
Customizable framework
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Rooftop
Adoption
Estimate
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Two types of methods are emerging

Transmissiorevel Distribution-level
- Focus is on predicting aggregate - Focus is on predicting spatial pattern of
amount, e.g. state, county, or |Sevel adoption, e.g. feedefevel or household
- Forecasts primarily affect generation level
and transmission resource plans - Forecasts primarily affect distribution

resource plans



DER customer adoptlon forecasts help mfor ¥
Los Angeles energy planning
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4 'c{; 1 LAL00 Study: Los Angeles 100% Renewable Study a1
% NREL partnership with Los Angeles Department of Water and Powe i
“.; . Y Rgorous, integrated engineerirgconomic analysis of LA's future o
b e, gridwith 100% renewable energy supply by 2045

~ = 1 Modeled technical and economic potential for both customer
; a: : adopted and utilityprocured DERS.
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How much potentiaéxists for
customeradopted DERs in LA? ¥
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Customeradopted DER modeled for
each building in LADWP service territ
— Iidentifyinghow muchis technically
. feasible, economically viable, and
ultimately adopted.
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Commercial
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How much potential exists foron-

; t lar in LA
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Pair with distributon models to

find no-cost upgrade solutions

Region C Upgrade cost for non-rooftop solar (SE100-M)
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The Los Angeles 100% Renewable Energy Study
https://www.nrel.gov/docs/fy210sti/794445.pdf. S




