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Presidential Memorandum stated the \
Administration will conduct a Quadrennial
Energy Review to be led by the White House
Domestic Policy Council and Office of Science
and Technology Policy

Supported by a Secretariat established at the
Department of Energy

Process involves the robust engagement of
federal agencies and outside stakeholders

Enables the federal government to translate
policy goals into a set of analytically based,
integrated actions for proposed investments
over a four-year planning horizon

—




”2% QER Process -General

ﬁnalysis

e Baselines

e Analysis of disruptive
events

e Synthesis of available

work
N

e Scenarios and modeling

~

y
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Stakeholder Engagement
e Stakeholder meetings

e Stakeholder comments
e Technical workshops

e Regular briefings

a
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/Interagency CoIIaboration\
e Technical expertise
e Data, studies, analysis
e Interim and final product

reviews

y




QER Focus

/o Develop an integrated view of the short-, intermediate-, and \
long-term objectives for Federal energy policy(economic,
environmental, and security priorities);

e Qutline legislative proposals;

 |dentify executive actions (programmatic, regulatory, fiscal, etc.)
coordinated across multiple agencies;

 |dentify resource requirements for RD&D and incentive programs;
and

* Provide a strong analytical base for decision-making, insights on

\industry trends and economic impacts J
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' ¥ QER 1.1: Transmission, Storage and Distribution
Infrastructure

/ Why Did we do Transmission, Storage and Distribution \
Infrastructure in QER 1.1?

e Highly capital intensive

e Long-lived at the decadal scale

o “Connective tissue” of energy systems

e Decisions made today will strongly influence our energy mix for much
of the 21st century

TS&D Infrastructure is the Limiting Factor in

K Transforming our Energy Systems J
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* Increasing Resilience, Reliability, Safety
and Asset Security

 Modernizing the Electric Grid

e Modernizing US Energy Security
Infrastructure

e Shared Transportation
* Integrating N. American Energy Markets
e Workforce

&Siting and Permitting
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@ High Level Goals

Economic
Competitiveness

JOBS
ENVIRONMENT
SITING

v)’ Increasing the Resilience, O(//o
S Reliability, Safety, and <
é Asset Security of TS&D <
= Infrastructure ‘:p
mpreirs e )
Transport | INFRASTRUCTURE | Modernizing
Infrastructures FOR THE 21ST theé:?gt L

CENTURY

Modernizing U.S. Energy
Security Infrastructures in
a Changing Global
Marketplace

ELEcTRICTY

@ Energy Infrastructure Objectives Crosscutting Issues
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mplementation Breakdown:
e Executive Action (White House)
e DOE-35

e Other Federal Agencies — 10

e Legislative Action (Congress) | S -
* New Appropriation—13 §:§5§§3§E§F72;L:f:$:;AG
N [
\ O NeW Statute - 5 / PLEMENTA7|0NREPORTCARD = "

/Hi hlights:
shTIghts: . QER 1.1 Implementation Report Card
e 3 recommendations are complete
e S2 billion to modernize the e Detailed analysis of all 63 recommendations
Strategic Petroleum Reserve e Shows where additional work is required

\ QER Secretariat
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( Current Work on QER 1.1 and 1.2

/QER 1.1 TS&D Implementation N\

e Energy bill

A
T ';* =
e  Appropriations ® '
PProp , , e % G
e Transportation bill = @
< PA L

 Interagency/DOE work =

\/
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’ .‘ QER 1.2 EIectr|C|ty Scopmg
AP e Baselines

e National labs, consultants

e  Framing documents

e Stakeholder consultations
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QER 1.2: Electricity Generation to End Use

@R 1.1 documented major transformation of Electricity Sector: \

e Changing generation mix

Low load growth

Increasing vulnerability to severe weather/climate
New technologies, services and market entrants
Cyber/physical threats

e Aging infrastructure and workforce

e Growing overlap between jurisdictions

Given the centrality of electricity to the Nation, this transformation

k merits a closer examination in the next installment of the QER. J
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Linking QER 1.1 and 1.2

QER 1.1
[
Transmission Lines Distribution
765, 500, 345, 230 and 138 kV Lines
Subtransmission
jﬂ oooo - Cystomer
R m 20kV and 69kV
> _|_|_ Primary Customer
7770 13kV and 4kv
Fuels B
Generating Station  Generator | Transmission Substation i
Waste Step-Up Customer Step-Down (8 6 ?E%OQdagy ZC[lngbomer
Transformer 138 kV or 230 kv Transformer | dn

W Generation M Transmission ™ Distribution B Customers

QER 1.2
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Economic
Competitiveness

Enabling a
Clean Electricity

Improving
System
Resilience

Electricity
System of
the 21

Enabling
Consumer
Choices

Integrating
Technology &ICT
Advances

QER Secretar

QER 1.2 will analyze how the electric power system as
a whole is evolving, including:

Integrating new technologies
Changing market conditions
Grid operations

Financing and valuing
Changing role of the customer

Physical structures and the roles of a range of actors,
institutions and industries are being analyzed, vis-a-vis:

* Maintaining reliability of supply
Ensuring electricity affordability

Adapting to dramatic changes in technology and services

QER analyses are underway to consider issues such as:

Fuel choice

Distributed and centralized generation

Physical and cyber vulnerabilities

Federal, state, and local policy direction

Expectations of residential and commercial consumers
Reviewing existing and evolving business models for a range

it of entities, throughout the system 1



Process Timeline

Sept ‘15 Oct ‘15 Nov ‘15 Dec’15 Jan’16 Feb ‘16 Mar ‘16 Apr ‘16 May ‘16 Jun ‘16 Jul’16 Aug’16 Sep’16 Oct’16 Nov '16

QER Kick- End QER QER Outline Formal
off Analysis and Framing Interagency

Baselines

Review

| Generation Markets Environment | 1
I - — I I I !
I Distribution Jurisdiction | POIIcy Options AnaIVSis and I I R . Ph I
. . 3 | Review ase|

SCOplng Phase : Ana|y5|s Phase : Recommendation Phase ! Draftlng Phase
e —p’ > > ¥
Issue Area Teams Formed Findings and Insights
> — Draft QER
Issue Area Team Themes Issue Papers >
Policy Options, Analysis
Evaluation of Policy Recommendations
>

Formal Stakeholder Outreach & Coordination*
—

Analysis Feedback, Refinement, Workshops, Interagency, Stakeholders

Final Report Rollout and Release (Nov ‘16-Jan ‘17) I
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Stakeholder Engagement Outreach Strategy

Dec 2015 Jan 2016 Feb 2016 Mar 2015 April 2016 May 2016

Stakeholder 15t Public Stakeholder Meeting (DC)
Meetings 5-6 Meetings around country
Technical Number, subjects and locations TBD
Workshops NAS Workshop on Rural, Islanded and Isolated
Communities Feb 8-9

Comment February 4 —July 1, 2016
Period Submit comments at energy.gov/qger
DC Briefings 3-5 to introduce QER 1.2 and also upon completion

Small group meetings and individual stakeholder meetings throughout process

QER Secretariat 13



Cross-Cutting Teams (Pre-Decisional)

Issue Areas / Work Streams Other Federal Agencies

End-use HUD, FERC, EPA, DOD, DHS, USDA, DOT, DOC, DOL, DOI, GSA,
Treasury

Grid Operations (Transmission/ Distribution) FERC, DOT, USDA, DHS, DOI, DOD, EPA, NERC, FCC

Generation FERC, EPA, USDA, DOD, HUD, DHS, NERC, NRC, GSA, DOI

Markets DOC, Treasury, FERC, DOI, CFTC

Jurisdictions (Institutional Arrangements, Planning, Business Models)  FERC, DOI, NERC, EPA

Environment (Water, Carbon, Waste,, Land-use, end use, etc.) EPA, DOI, USDA, EOP, DOI/USGS/BOR, USACE

Finance Treasury, USDA, DOC, HUD

Innovation / Technology* NSF, DOD, DOC (NIST)

Resilience NOAA, EPA, USDA, USACE, DOI, DHS (IP, Policy, OCIA, OIP),
DOD, HUD, EOP/CEQ

Security (Phys/Cyber) DHS (NPPD: IP/OCIA, Policy), DOD, FBI, FERC

North America DOS, DOC, EPA, FERC, HUD, NOAA

Jobs/Workforce DOL, Ed, Treasury, VA, NSF

Valuation FERC, EPA, DHS

“Technology QER Secretariat 14
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Annual net power flows among regions in North America, 2010
million megawatthours
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About This Map »

Click on the links below fo

switch layers on and off,

EXISTING LINES
345-499 kV

v 500-699 kV
*¢  TO0-799 kV
“r 1,000 kV (DC)

PROPOSED LINES
“r  New 765 kV

pd AC-DC-AC Links 7

INTERCONNECTIONS

Major sectors of the

U.S. electrical grid
Eastern

Western
Texas (ERCOT)

=1

7

7
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US Electricity Transmission Investment

U.5. E|E{:triﬂil}" transmission investment by NERC region

bilhons of 2012 dollars

16 NERC regionsand

2013 peak demand wathin region (GWW)

14
Mortheast Power Coordinating Council  [60)
12
Heliabilty First Corporation (157)
10 I
g I Florida Reliabilty Cooridinating Council [46)
KMidwest Reliabilty Organization (132)
b southwest Power Pool Regional Entity  [50)
Texas Reliability Entity (68)
4
2 Western Electricity (140)
Coordinating Council
0
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Electric Decoupling, Lost Revenue Adjust
Mechanisms, and Performance Incentives

:2:: ole

D LRAM or Decoupling

% Performance Incentives

5 e HH Both
'.‘h o
> 2 \
’ : \"-\) #* Includes decoupling/LAAM that has been
Includes performance incentives that have

authorized but nat implemented
Saurce- ACEEE 2014 State Energy Efficiency Scorecnrd with additianal updates been authaorized but not implemented
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Electricity Prices, Consumption and Bills

U.S. Residential Electricity Price e@

cents per kilowatthour
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Source: Short-Term Energy Outlook, Januan
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Residential electricity price = == Price forecast

Household Energy Consumption, by region

B fusd il | L,
O neatural gas
. - O slecticity

|
|4

Pacific  Mountain  Horth  South South  Horheast
Contral  Atlantic

Estimated average summer 2013 residential electricity bills by region
average summer bill (§) and change from summer 2012 (%)

Pacific
52749
-2.5%

ER Secretariat

West North
Central
5384
-5.5%

Mountain
$398
+0.2%

West South
Central
5503

+1.9%

MNew
England
5328
-2.9%

i Middle
East North Atlantic
Central £390
5348 -2.5%

-4 9%

J

South Atlantic
Central $443

%453 -3.4%
-1.9%

U.5. Average
5305

-2.5% cia
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Non-Hydro Renewables*

WEST NORTH CENTRAL
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Natural ‘
Gas Lo
5%

Coal Coal
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Sorg e / 1% Fuel O
‘ Coal
15%
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Metropolitan Rural lost population Rural gained population



QER 1.2: Novel Ideas Welcome
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United States
transmission grid | /v
Source: FEMA 245
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Sub-Set of Issues We Anticipate Addressing

The U.S. Electricity Timeline

“GOLDEN AGE”

SHOCK &
COMPETITION STABILITY
= Prices rise = Prices fall
+ Sales slow * Demand rises

= Competition starts

* Regulated monopolies

* Profits from sales

* Profits from new
power plants

« “bigger is better”

ILSR

INSTITUTE FOR
Local Self-Rellance

+ PURPA allows non-

utility generation

Sources: World Bank, EIA, US Census, SEIA, LBNL

DEREGULATION

* |ndependent
producers rise, as
do interstate
transactions

TRANSITION

» Wind+Solar go
exponential
* Demand flattens

* Feds open wholesale
market

 States adopt
renewable standards
and net metering

* Some states introduce
competitionfor,.__,
generation and retail
sales

«' States offer
“decoupling”

"« States adopt energy

efficiency standards

Per capita electricity use

Average annual retail electricity prices
Interstate transmission spending
Wind and solar power capacity

26
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Average Prices for Residential Electricity
2015 figures, in cents per kiWh

U.S. Average: 12.1¢ per kWh

VT:17.1¢ |

NH: 16.3¢
MA: 15.8¢ >
RI: 15.2¢

ks

r{\\ NJ:15.7¢
;( DE: 12.9¢
= MD:133¢
“, DC: 12.6¢

A2 37 Residential Average Price
(cents per kilowatt-hour)
~'Under9.5¢ [ Over 12¢
National Rural Electric [ 9.5¢to0 12.0¢
Cooperative Association ) - .

A Touchane Eneey” ocperstive KGEK Source: U.S. Energy Information Administration
Numbers rounded to nearest tenth of a cent

Updated May 2015

QER Secretariat
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) Sub-Set of Issues We Anticipate Addressing

A, G.'_r.lf of & \\

-m'-hl'a ‘;-_ ! Mexico 1,
© 2003 KRT ey,
Source: U.S. Energy Inlnhqghun Admnmshariur oy

2/10/2016 QER Secretariat 28



e https://m.youtube.com/watch?v=j20DtcSkV38

e https://www.youtube.com/watch?feature=player_detailpage&v=j20
DtcSkV38
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Anticipate Addressing

.5-Mexico border in only a few places

o
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— Electric transmission
by voltage class

267 KV and below
JEEVand above

("':> barder crossings
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2015 figures, in cents per kWh

U.S. Average: 12.1¢ perkWh d ressin g

VT:17.1¢ |

NH:163¢
MA: 15.8¢ [
RI: 15.2¢
CT:17.6¢

e

v NJ:15.7¢

-
DE: 12.9¢
‘ : MD: 13.3¢

!

DC: 12.6¢

Residential Average Price
(cents per kilowatt-hour)

~ Under9.5¢ [ Over 12¢

National Rural Electric . 9.5¢t0 12.0¢

Cooperative Association . . .
A Touchstone Enesgy" Coopesative KAt Source: U.S. Energy Information Administration

Numbers rounded to nearest tenth of a cent
Updated May 2015
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