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The Role of DOE’s Energy Policy and Systems Analysis Office

e Deliver analysis to inform policy decision-making

* Conduct studies and prioritize options to strengthen national energy
systems for economic growth, environmental quality, and national
security

* Maintain analytical capabilities
internally and coordinate those
that are accessible externally

e Collaborate frequently with
other agencies and organizations

e Build on policies of states, local
governments, and external
stakeholders

Website: https://energy.gov/epsa
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Demonstrates the Role of the States in RDD&D

* Energy sector = economic driver

* This guide serves as a resource to
highlight the efforts of the state
energy research centers.

 The research fields of each center
and their partners are included to ‘
help outside entities connect ‘
depending on needs or interests. Sl

 New solutions are constantly being ‘
developed; it is these energy research
centers that are overcoming the
challenges faced by the industry with
the states and the private sector to : gigrey  ASERTTI

push the boundaries for how we use,
produce, and deliver energy.

.S. DEPARTMENT OF
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Prepares All-Hazards Resilience Assessments
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Develops Frameworks for State Energy Resilience

| State Energy Resilience Framework
!
|
& RESILIENCE - Ability of an entity - e.g., asset, organization, community, region -

% to anticipate, resist, absorb, respond to, adapt to, and recover from a disturbance.

Determine Hazard Susceptibilities
o and Vulnerabilities

Understand Stakeholders
. >
% Needsand Requirements

+ Consider Subsystems of concern @@@@@
+ Determine energy production and usage N

Case Studies:
e New York — Fuel New York

| ? émhplement Re(s)ilie.nce ? Developa Resince Plan | . Callforn. ia — Substations
% Enhancement Options : Protection
'y Prepare Mitigate ¢ Use St.ate EnergY Resil.ience Planning ° O re go n— C asca d ia Fa u It
for energy service * risks from system * Define generic options
disruptions hazards + Determine barriers to Resilience
Recover Respond
nd restor disruption . .
1 it M o Available online:
System Goal https://energy.gov/epsa/do
? Review and Maintenance b .Mair.!tain energy wn Ioads/state-energy—
¥ availability to customers resilience-framework
and consumers

+ Develop after action reports
* Evaluate and update resilience options
* Revise resilience planning

U.S. DEPARTMENT OF

ENERGY Office of Energy Policy and Systems Analysis
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|dentifies Electricity Interdependencies for National Security

Critical Infrastructure Interdependencies

Shipping

Fuels, Lubricants

Fuel Transport and Shipping

Transportation g

Power for Pumping Power for Pumping,
Stations, Storage, and Signaling, and Switching
Control Systems

Fuel Transport and Shipping

" Fuel for
5 Generators, "
_‘g 2 Lubricants SCADA 5
S © Communications Fuel for Generators ©
E 2 < 2
(] . . £
S & Electricity & E
< 5 Power for Power for Compressors, g g
<Ot < Switches Storage, and Control Systems :
A 2 Power for 2
: g
Pl:lmp/LIft e Water for Cooling «
Water for Stations and « Emissions
Production, Cooling, Control Reductions
v and Emissions Systems
Reduction
Communications
— Water ¢ Water for Cooling >
and IT SCADA Communlcatlon; « Emissions Reductions
Heat

SCADA Communications

Source: Finster, 2016
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Maps Electricity Distribution System Hazards & Vulnerabilities
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Electricity
received from
Transmission

system

Distribution substation
transformers step down
voltage for distribution

/

Thunderstorms, tornadoes,
and hurricane-force winds

Storm surges, flooding, and
increased precipitation

Earthquakes

Physical attacks

Aging infrastructure

Ice, snow, and extreme cold
weather

Increasing temperature and
extreme hot weather

Cyber attacks

Geomagnetic and
Electromagnetic Pulses

Capacity constraints

OO0 DHDBD

&

Dependencies and supply
chain interruptions

\&

Distribution poles
and lines carry

Local transformers
step down voltage
before it reaches
the end user

Distribution control center
monitors and manages
local electricity

@ Cyber attacks
@ Human error

Workforce turnover and loss
of institutional knowledge

/ %) Ice, snow, and extreme coh\
weather

Thunderstorms, tornadoes,
and hurricane-force winds

Earthquakes

Stormsurges, flooding, and
increased precipitation

Increasing temperature and
extreme hot weather

Dependencies and supply
chain interruptions /

Electricity
transmitted to
Consumers

Office of Energy Policy and Systems Analysis
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Partners with utilities to improve energy sector resilience

Partnership for Energy Sector Resilience:

— Membership includes 17 electric utilities
serving approximately 25% of U.S. customers

— DOE and the Partnership have developed
best practices for vulnerability assessments
and resilience planning guides

Cost/Benefits of Resilience Investments:

= Phase I: Consolidates information on how
regulators evaluate the costs and benefits of

V:ﬁey Authority Case Study
reliability/resilience investments. h Svtem Ry and Rsence: Pty

. Phase |l (In progre55)5 DeVGlOp d gUide for cost- s e
benefit analysis of resilience investments ) |

Available online: https://energy.gov/epsa/partnership-
energy-sector-climate-resilience

P23, U.S. DEPARTMENT OF

2 (7 ) ENERGY Office of Energy Policy and Systems Analysis
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Provides State Resources on Energy Efficiency Potential

: : Cost-effective savings potential
Residential in single-family homes

Energy Efficiency 27

dollars per year utility bill

» Cost-effective potential to reduce primary Potential biion savngs

96.4 sy per year gas, propane,
trillion and fuel oil savings

energy use in single-family detached errgyuseay e DLy
single-family @ billion savings
28% homes that can be S 3.4 cars of pollution reduction
0 saved through cost- Current Ohio jobs in _ million
h O m e S by 2 5 A) effective upgrades eunergy effl\cifancyWI

Utility Bill Savings (electricity, gas, propane, and fuel oil)

Statewide savings Average savings per household

* Actionable results for states:

° TO p p ri O rity u pg ra d es Enclosure G? insulation

* High-eff. heat pump (replace
electric furnace at wear out)

HVAC

 State EE supply curves

R-10 basement wall
insulation

* Smart thermostat
HVAC

O
e Custom fact sheets for the lower 48 *

HVAC (displaces electric
baseboard)

Insulate attic to R-38/49/60

* DOE lead analyst:

R-5 insulated wall sheathing
(at siding replacement)

=
5

Erin Boyd — erin.boyd@hg.doe.gov
Origina| Study g Low-E storm windows (DIY
Enclosure install)

https://energy.gov/sites/prod/files/2017/01/f34/Electric%20End-
Use%20Energy%20Efficiency%20Potential%20in%20the%20U.5.% s e
20Single-Family%20Housing%20Stock.pdf ()Ww o b e . 7y o e ey

is based on upgr
US Single-F Stock NRELF National Renewable Energy Laboratory
This work was supported by the U.S. Department of Eneray Building Technolagies Office and the Office of Energy Policy and Systems Analysis.

H=3 National Renewable Energy Laboratory. NREL is & national laboratory of the U.S. Department of U.S. DEPARTMENT OF

et 15013 Denver West Parkway Energy EN ERGY

o e e RierrViesvor Ml GOl Jel GOLBUAD Office of Energy Efficiency and Renewable Energy
303-275-3000 - wwwnrel.gov Operated by the Alliance for Sustainable Energy, LLC

NREL/FS-x00¢-x000c *+ May 2017

/ """'\ U.S. DEPARTMENT OF

é'/ ENERGY Office of Energy Policy and Systems Analysis
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Explores Jurisdictional Challenges in the Electricity Sector

Federal Power Act (1935)

“Bright Line” 72

Federal Jurisdiction V\//\\N State Jurisdiction

* Wholesale sales * Retail sales
* |Interstate commerce and e Local distribution
transmission e Facility siting
* Generation adequacy

“Hazy Bright Line”

e Distributed generation resources

* End-users adjusting retail demand in response to price signals

e Aggregation of individual retail transactions

 New technologies (e.g., microgrids, storage, load controls for demand response)
and commercial practices

* New market entrants seeking different business models

* Need for more integrated transmission and distribution planning and potentially
new rules between Federal and state governments (e.g., resource adequacy)

Office of Energy Policy and Systems Analysis
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Examines Electricity Rates by Customer Class and Utility Type

A Investor Owned
14 B Cooperative
128 O Muniapal
@ Retail Power Marketer {Energy Only)
12 116
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109 10.7 105
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Residential Commercial Industrial Total
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Designing a Framework to Categorize Advanced Rate Designs

Pricing to reflect the cost and value of various types of electricity
services

Current practice is largely bundled pricing

Examples of alternatives: residential demand charge, Green Mountain
Power energy product leasing

Pricing to reflect locational system needs and site-specific value
Current practice is no location-differentiation in pricing

Examples of alternatives: ConEd tiered distribution load relief program,
California integrated DER pilot projects

Pricing to reflect marginal prices or other time-based market signals
Current practice is no time-based differentiation in priciry

Tem PO ral Examples of alternatives: California default residential time-of-use,
SDG&E electric vehicle real-time pricing rate

Adapted from RMI (2014) Rate Design for the Distribution Edge

-~ U.S. DEPARTMENT OF

‘ ENERGY Office of Energy Policy and Systems Analysis
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Analyzing Rate Design Trends

Tailwinds Headwinds

Potential bill impacts

. Residential rate designs and how changing
Att r I b u te that differentiate grid customer economics
services impacts technology
adoption
Distribution Lack of price
locational marginal transparency and
prices (LMPs) data granularity

Temporal

U.S. DEPARTMENT OF

Office of Energy Policy and Systems Analysis
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DOE Maintains the Most Comprehensive Energy Jobs Data

DOE’s jobs analysis:

* Supplements the U.S. Bureau of Labor Statistics’
(BLS) North American Industry Classification System
(NAICS)

e Combines BLS data with a survey instrument to
~400,000 establishments with energy employment

* Counts jobs in traditional & new energy industries
currently attributed to other sectors in BLS

* Provides the first national analysis of efficiency jobs

* Breaks out state and county-level job data across

multiple sectors and technologies e S

* Provides coverage of workforce demographics, Energy Jobs CHALLENGES:

underserved workers, hiring difficulties, & jobs skills Aging workforce
hd

* Quantifies anticipated state and national job _ o
growth by technology Lack of skills, training

ﬁ'.f‘ Regionality of energy jobs

U.S. DEPARTMENT OF

ENERGY Office of Energy Policy and Systems Analysis
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EPSA Data Analysis: Energy jobs are distributed regionally

Distribution of Nat. Gas Industry Jobs by State, 2016 Distribution of Wind Industry Jobs by State, 2016

Office of Energy Policy and Systems Analysis
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State Jobs Data by Industry, Technology, and Demographic

* Texas has a high concentration of
energy employment, with 583,404
Traditional Energy workers statewide
or 5% of total state employment.

e 333,297 in the Fuels sector
* 201,313 in TS&D and Storage
* 48,794 in Electric Power

Texas

Employment by Major Technology

Generation
350,000 333,297
* 146,722 jobs in Energy Efficiency
300,000 .. .
' (6.7% of all energy efficiency jobs
250,000 i i
201313 nationwide)
200,000 ey 166035 166,035 in motor vehicles (6.8% of
150,000 ' all motor vehicle jobs nationwide)
100,000 . * 17.9 % of the Traditional Energy jobs
50,000 . across the U.S. are located in Texas.
0 * COMING SOON: Jobs by county by
Electric Fuels Transmission,  Energy Motor subtechnology
Power Distribution,  Efficiency Vehicles
Generation and Storage

/"ﬁ“% U.S. DEPARTMENT OF

é,l ENERGY Office of Energy Policy and Systems Analysis
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DOE Offers a Single Access Point to Technical Assistance

" ENERGY.GOV « Website provides links to

PUBLIC SERVICES = SCIENCE & INNOVATION é ENERGY SAVER =~ ABOUT ENERGY.GOV = OFFICES [J information on technical

assistance and tools/resources
currently available by DOE
offices.

Fraquently Asked Questions

Featured Rplo: Gresnhouse Oas Reduotion

Etrafagies In the Elsotrio Power Bsofor

CONTACT US * DOE provides assistance

For more Information about technical assisiance

N ——— depending on each office’s

. resources. Assistance varies
1 e (' ” 7" 1 .
"' 1',“‘;\."'*“ ol between offices and requests.

* TA workgroup helps facilitate

The State, Local and Tribal Technical Assistance Gateway provides an access point to DOE's technical assistance and

cooperative activities with state, local and tribal officials. Through its program and staff offices, DOE has engaged CO 0 rd i n ate d re S p 0 n Ses tO

extensively with varous levels of state, local and tribal governments, providing technical assistance on a range of

energy issues. Qur existing technical assistance and other activities, as well as relevant information offered by other i n q u i r i es fro m a C ro SS t h e

federal agencies, are provided below by program or topic.

Department.
If you're a state, local or tribal official, or 3 representative from an organization of such officials, with 3 specific
question or need for assistance, email us and we'll work collaboratively across the DOE to address your inquiry.
Responses could include access to DOE and national laboratory experts; ongoing cooperative activities with national
state, local, regional and tribal associations and external subject matter experts; and existing and new materials
including guidebooks, toolkits, webinars and data. Any technical assistance provided will depend on the inquiry and the
3vailability of DOE resources.

Website: http://energy.gov/technicalassistance
Email: technicalassistance@hqg.doe.gov

Ty
/if/‘ RN U.S. DEPARTMENT OF
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Contact Information

Kate Marks
Office Director for State, Local, and Tribal Policy Analysis
Office of Energy Policy and Systems Analysis
U.S. Department of Energy
Desk: (202) 586-9842
Mobile: (240) 654-7439
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