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AUGUST 11, 2020.—Committed to the Committee of the Whole House on the State 
of the Union and ordered to be printed 

Ms. JOHNSON of Texas, from the Committee on Science, Space, and 
Technology, submitted the following 

R E P O R T 

[To accompany H.R. 5428] 

[Including cost estimate of the Congressional Budget Office] 

The Committee on Science, Space, and Technology, to whom was 
referred the bill (H.R. 5428) to amend the Energy Independence 
and Security Act of 2007 and the Energy Policy Act of 2005 to di-
rect Federal research on grid modernization and security, and for 
other purposes, having considered the same, reports favorably 
thereon with an amendment and recommends that the bill as 
amended do pass. 
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I. AMENDMENT 

The amendment is as follows: 
Strike all after the enacting clause and insert the following: 

SECTION 1. SHORT TITLE; TABLE OF CONTENTS. 

(a) SHORT TITLE.—This Act may be cited as the ‘‘Grid Modernization Research and 
Development Act of 2020’’. 

(b) TABLE OF CONTENTS.—The table of contents for this Act is as follows: 
Sec. 1. Short title; table of contents. 
Sec. 2. Smart grid regional demonstration initiative. 
Sec. 3. Smart grid modeling, visualization, architecture, and controls. 
Sec. 4. Enhancing grid resilience and emergency response. 
Sec. 5. Hybrid energy systems. 
Sec. 6. Grid integration research and development. 
Sec. 7. Industry alliance. 
Sec. 8. Coordination of efforts. 
Sec. 9. Definitions. 
Sec. 10. Technical amendments; authorization of appropriations. 

SEC. 2. SMART GRID REGIONAL DEMONSTRATION INITIATIVE. 

Section 1304 of the Energy Independence and Security Act of 2007 (42 U.S.C. 
17384) is amended— 

(1) in subsection (a), by inserting ‘‘research, development, and demonstration’’ 
before ‘‘program’’; 

(2) in subsection (b)— 
(A) by amending paragraph (1) to read as follows: 

‘‘(1) IN GENERAL.—The Secretary shall establish a smart grid regional dem-
onstration initiative (referred to in this subsection as the ‘Initiative’) composed 
of demonstration projects focused on cost-effective, advanced technologies for 
use in power grid sensing, communications, analysis, power flow control, visual-
ization, distribution automation, industrial control systems, dynamic line rating 
systems, grid redesign, and the integration of distributed energy resources.’’; 
and 

(B) in paragraph (2)— 
(i) in subparagraph (D), by striking ‘‘and’’ at the end; 
(ii) in subparagraph (E), by striking the period and inserting ‘‘; and’’; 

and 
(iii) by inserting at the end the following: 

‘‘(F) to encourage the commercial application of advanced distribution au-
tomation technologies that improve system resilience.’’. 

SEC. 3. SMART GRID MODELING, VISUALIZATION, ARCHITECTURE, AND CONTROLS. 

Title XIII of the Energy Independence and Security Act of 2007 (42 U.S.C. 17381 
et seq.) is amended by inserting after section 1304 the following: 
‘‘SEC. 1304a. SMART GRID MODELING, VISUALIZATION, ARCHITECTURE, AND CONTROLS. 

‘‘(a) IN GENERAL.—Not later than 180 days after the enactment of the Grid Mod-
ernization Research and Development Act of 2020, the Secretary shall establish a 
program of research, development, demonstration, and commercial application on 
electric grid modeling, sensing, visualization, architecture development, and ad-
vanced operation and controls. 

‘‘(b) MODELING RESEARCH AND DEVELOPMENT.—The Secretary shall support devel-
opment of models of emerging technologies and systems to facilitate the secure and 
reliable design, planning, and operation of the electric grid for use by industry 
stakeholders. In particular, the Secretary shall support development of— 

‘‘(1) models to analyze and predict the effects of adverse physical and cyber 
events on the electric grid; 

‘‘(2) coupled models of electrical, physical, and cyber systems; 
‘‘(3) models of existing and emerging technologies being deployed on the elec-

tric grid due to projected changes in the electric generation mix and loads, for 
a variety of regional characteristics; and 

‘‘(4) integrated models of the communications, transmission, distribution, and 
other interdependent systems for existing, new, and emerging technologies. 

‘‘(c) SITUATIONAL AWARENESS RESEARCH AND DEVELOPMENT.— 
‘‘(1) IN GENERAL.—The Secretary shall support development of computational 

tools and technologies to improve sensing, monitoring, and visualization of the 
electric grid for real-time situational awareness and decision support tools that 
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enable improved operation of the power system, including utility, non-utility, 
and customer grid-connected assets, for use by industry partners. 

‘‘(2) DATA USE.—In developing visualization capabilities under this section, 
the Secretary shall develop tools for industry stakeholders to use to analyze 
data collected from advanced measurement and monitoring technologies, includ-
ing data from phasor measurement units and advanced metering units. 

‘‘(3) SEVERE EVENTS.—The Secretary shall prioritize enhancing cyber and 
physical situational awareness of the electric grid during adverse manmade and 
naturally-occurring events. 

‘‘(d) ARCHITECTURE.—The Secretary shall conduct research in collaboration with 
industry stakeholders to develop model grid architectures to assist with wide-area 
transmission and distribution planning that incorporate expected changes to the 
modern electric grid. In supporting the development of model grid architectures, the 
Secretary shall— 

‘‘(1) analyze a variety of grid architecture scenarios that range from minor up-
grades to existing transmission grid infrastructure to scenarios that involve the 
replacement of significant portions of existing transmission grid infrastructure; 

‘‘(2) analyze the effects of the increasing proliferation of renewable and other 
zero emissions energy generation sources, increasing use of distributed re-
sources owned by non-utility entities, and the use of digital and automated con-
trols not managed by grid operators; 

‘‘(3) include a variety of new and emerging distribution grid technologies, in-
cluding distributed energy resources, electric vehicle charging stations, distribu-
tion automation technologies, energy storage, and renewable energy sources; 

‘‘(4) analyze the effects of local load balancing and other forms of decentral-
ized control; 

‘‘(5) analyze the effects of changes to grid architectures resulting from mod-
ernizing electric grid systems, including communications, controls, markets, con-
sumer choice, emergency response, electrification, and cybersecurity concerns; 
and 

‘‘(6) develop integrated grid architectures that incorporate system resilience 
for cyber, physical, and communications systems. 

‘‘(e) OPERATION AND CONTROLS RESEARCH AND DEVELOPMENT.—The Secretary 
shall conduct research to develop improvements to the operation and controls of the 
electric grid, in coordination with industry partners. Such activities shall include— 

‘‘(1) a training facility or facilities to allow grid operators to gain operational 
experience with advanced grid control concepts and technologies; 

‘‘(2) development of cost-effective advanced operation and control concepts and 
technologies, such as adaptive islanding, dynamic line rating systems, power 
flow controllers, network topology optimization, smart circuit breakers, intel-
ligent load shedding, and fault-tolerant control system architectures; 

‘‘(3) development of real-time control concepts using artificial intelligence and 
machine learning for improved electric grid resilience; and 

‘‘(4) utilization of advanced data analytics including load forecasting, power 
flow modeling, equipment failure prediction, resource optimization, risk anal-
ysis, and decision analysis. 

‘‘(f) INTEROPERABILITY RESEARCH AND DEVELOPMENT.—The Secretary shall con-
duct research and development on tools and technologies that improve the interoper-
ability and compatibility of new and emerging components, technologies, and sys-
tems with existing electric grid infrastructure. 

‘‘(g) COMPUTING RESOURCES AND DATA COORDINATION RESEARCH AND DEVELOP-
MENT.—In carrying out this section, the Secretary shall— 

‘‘(1) leverage existing computing resources at the National Laboratories; 
‘‘(2) develop voluntary standards for data taxonomies and communication pro-

tocols in coordination with public and private sector stakeholders; and 
‘‘(3) comply with section 8 of the Grid Modernization Research and Develop-

ment Act of 2019. 
‘‘(h) INFORMATION SHARING.—None of the activities authorized in this section shall 

require private entities to share information or data with the Secretary.’’. 
SEC. 4. ENHANCING GRID RESILIENCE AND EMERGENCY RESPONSE. 

Title XIII of the Energy Independence and Security Act of 2007 (42 U.S.C. 17381 
et. seq.) is amended by adding at the end the following: 
‘‘SEC. 1310. GRID RESILIENCE AND EMERGENCY RESPONSE. 

‘‘(a) IN GENERAL.—Not later than 180 days after the enactment of the Grid Mod-
ernization Research and Development Act of 2019, the Secretary shall establish a 
research, development, and demonstration program to enhance resilience and 
strengthen emergency response and management pertaining to the electric grid. 

VerDate Sep 11 2014 00:31 Aug 17, 2020 Jkt 099006 PO 00000 Frm 00003 Fmt 6659 Sfmt 6621 E:\HR\OC\HR474.XXX HR474dl
hi

ll 
on

 D
S

K
12

0R
N

23
P

R
O

D
 w

ith
 H

E
A

R
IN

G



4 

‘‘(b) GRANTS.—The Secretary shall award grants to eligible entities under sub-
section (c) on a competitive basis to conduct research and development with the pur-
pose of improving the resilience and reliability of electric grid by— 

‘‘(1) developing methods to improve community and governmental preparation 
for and emergency response to large-area, long-duration electricity interrup-
tions, including through the use of energy efficiency, storage, and distributed 
generation technologies; 

‘‘(2) developing tools to help utilities and communities ensure the continuous 
delivery of electricity to critical facilities; 

‘‘(3) developing tools to improve coordination between utilities and relevant 
Federal agencies to enable communication, information-sharing, and situational 
awareness in the event of a physical or cyber attack on the electric grid; 

‘‘(4) developing technologies and capabilities to withstand and address the 
current and projected impact of the changing climate on electric grid infrastruc-
ture, including extreme weather events and other natural disasters; 

‘‘(5) developing technologies capable of early detection of deteriorating elec-
trical equipment on the transmission and distribution grid, including detection 
of spark ignition from wildfires and risks of vegetation contact; and 

‘‘(6) assessing upgrades and additions needed to electric grid infrastructure 
due to projected changes in the electricity generation mix and electricity de-
mand. 

‘‘(c) ELIGIBLE ENTITIES.—The entities eligible to receive grants under this section 
include— 

‘‘(1) an institution of higher education; 
‘‘(2) a nonprofit organization; 
‘‘(3) a National Laboratory; 
‘‘(4) a unit of State, local, or tribal government; 
‘‘(5) an electric utility or electric cooperative; 
‘‘(6) a retail service provider of electricity; 
‘‘(7) a private commercial entity; and 
‘‘(8) a partnership or consortium of 2 or more entities described in subpara-

graphs (1) through (7). 
‘‘(d) RELEVANT ACTIVITIES.—Grants awarded under subsection (b) shall include 

funding for research and development activities related to the purpose described in 
subsection (b), such as— 

‘‘(1) development of technologies to use distributed energy resources, such as 
solar photovoltaics, energy storage systems, electric vehicles, and microgrids to 
improve grid and critical end-user resilience; 

‘‘(2) analysis of non-technical barriers to greater integration and use of tech-
nologies on the distribution grid; 

‘‘(3) analysis of past large-area, long-duration electricity interruptions to iden-
tify common elements and best practices for electricity restoration, mitigation, 
and prevention of future disruptions; 

‘‘(4) development of advanced monitoring, analytics, operation, and controls of 
electricity grid systems to improve electric grid resilience; 

‘‘(5) analysis of technologies, methods, and concepts that can improve commu-
nity resilience and survivability of frequent or long-duration power outages; 

‘‘(6) development of methodologies to maintain cybersecurity during restora-
tion of electric grid infrastructure and operation; 

‘‘(7) development of advanced power flow control systems and components to 
improve electric grid resilience; and 

‘‘(8) any other relevant activities determined by the Secretary. 
‘‘(e) TECHNICAL ASSISTANCE.— 

‘‘(1) IN GENERAL.—The Secretary shall provide technical assistance to eligible 
entities for the commercial application of technologies to improve the resilience 
of the electric grid and commercial application of technologies to help entities 
develop plans for preventing and recovering from various power outage sce-
narios at the local, regional, and State level. 

‘‘(2) TECHNICAL ASSISTANCE PROGRAM.—The technical assistance program es-
tablished in paragraph (1) shall include assistance to eligible entities for— 

‘‘(A) the commercial application of technologies developed from the grant 
program established in subsection (b), including municipal and cooperative 
utilities; 

‘‘(B) the development of methods to strengthen or otherwise mitigate ad-
verse impacts on electric grid infrastructure against natural hazards; 

‘‘(C) the use of Department data and modeling tools for various purposes; 
and 
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‘‘(D) a resource assessment and analysis of future demand and distribu-
tion requirements, including development of advanced grid architectures 
and risk analysis. 

‘‘(3) ELIGIBLE ENTITIES.—The entities eligible to receive technical assistance 
for commercial application of technologies under this section include— 

‘‘(A) representatives of all sectors of the electric power industry, including 
electric utilities, trade organizations, and transmission and distribution sys-
tem organizations, owners, and operators; 

‘‘(B) State and local governments and regulatory authorities, including 
public utility commissions; 

‘‘(C) tribal and Alaska Native governmental entities; 
‘‘(D) partnerships among entities under subparagraphs (A) through (C); 
‘‘(E) regional partnerships; and 
‘‘(F) any other entities the Secretary deems appropriate. 

‘‘(4) AUTHORITY.—Nothing in this section shall authorize the Secretary to re-
quire any entity to adopt any model, tool, technology, plan, analysis, or assess-
ment. 

‘‘(f) COORDINATION.—In carrying out this section, the Secretary shall comply with 
section 8 of the Grid Modernization Research and Development Act of 2019.’’. 
SEC. 5. HYBRID ENERGY SYSTEMS. 

Title XIII of the Energy Independence and Security Act of 2007 (42 U.S.C. 17381 
et. seq.), as amended, is amended by adding at the end the following: 
‘‘SEC. 1311. HYBRID ENERGY SYSTEMS. 

‘‘(a) IN GENERAL.—Not later than 180 days after the enactment of the Grid Mod-
ernization Research and Development Act of 2019, the Secretary shall establish a 
research, development, and demonstration program to develop cost-effective hybrid 
energy systems, including— 

‘‘(1) development of computer modeling to design different configurations of 
hybrid energy systems and to optimize system operation; 

‘‘(2) research on system integration needed to plan, design, build, and operate 
hybrid energy systems, including interconnection requirements with the electric 
grid; 

‘‘(3) development of hybrid energy systems for various applications, includ-
ing— 

‘‘(A) thermal energy generation and storage for buildings and manufac-
turing; 

‘‘(B) electricity storage coupled with energy generation; 
‘‘(C) desalination; 
‘‘(D) production of liquid and gaseous fuels; and 
‘‘(E) production of chemicals such as ammonia and ethylene; 

‘‘(4) development of testing facilities for hybrid energy systems; and 
‘‘(5) research on incorporation of various technologies for hybrid energy sys-

tems, including nuclear energy, renewable energy, storage, and carbon capture, 
utilization, and sequestration technologies. 

‘‘(b) STRATEGIC PLAN.— 
‘‘(1) IN GENERAL.—Not later than 1 year after the date of the enactment of 

the Grid Modernization Research and Development Act of 2019, the Secretary 
shall submit to the Committee on Science, Space, and Technology of the House 
of Representatives and the Committee on Energy and Natural Resources of the 
Senate a strategic plan that identifies opportunities, challenges, and standards 
needed for the development and commercial application of hybrid energy sys-
tems. The strategic plan shall include— 

‘‘(A) analysis of the potential benefits of development of hybrid electric 
systems on the electric grid; 

‘‘(B) analysis of the potential contributions of hybrid energy systems to 
different grid architecture scenarios; 

‘‘(C) research and development goals for various hybrid energy systems, 
including those identified in subsection (b); 

‘‘(D) assessment of policy and market barriers to the adoption of hybrid 
energy systems; 

‘‘(E) analysis of the technical and economic feasibility of adoption of dif-
ferent hybrid energy systems; and 

‘‘(F) a 10-year roadmap to guide the program established under sub-
section (a). 

‘‘(2) UPDATES.—Not less than once every 3 years for the duration of this re-
search program, the Secretary shall submit an updated version of the strategic 
plan to the Committee on Science, Space, and Technology of the House of Rep-
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resentatives and the Committee on Energy and Natural Resources of the Sen-
ate. 

‘‘(c) PROGRAM IMPLEMENTATION.—In carrying out the research, development, dem-
onstration, and commercial application aims of section, the Secretary shall— 

‘‘(1) implement the recommendations set forth in the strategic plan in sub-
section (b); 

‘‘(2) coordinate across all relevant program offices at the Department, includ-
ing— 

‘‘(A) the Office of Energy Efficiency and Renewable Energy; 
‘‘(B) the Office of Nuclear Energy; and 
‘‘(C) the Office of Fossil Energy; 

‘‘(3) leverage existing programs and resources of the Department; 
‘‘(4) prioritize activities that accelerate the development of integrated elec-

tricity generation, storage, and distribution systems with net zero greenhouse 
gas emissions; and 

‘‘(5) comply with section 8 of the Grid Modernization Research and Develop-
ment Act of 2019. 

‘‘(d) HYBRID ENERGY SYSTEM DEFINED.—The term ‘hybrid energy system’ means 
a system composed of 2 or more co-located or jointly operated sub-systems of energy 
generation, energy storage, or other energy technologies.’’. 
SEC. 6. GRID INTEGRATION RESEARCH AND DEVELOPMENT. 

(a) INTEGRATING DISTRIBUTED ENERGY RESOURCES ONTO THE ELECTRIC GRID.— 
Section 925(a) of the Energy Policy Act of 2005 (42 U.S.C. 16215) is amended— 

(1) by redesignating paragraphs (10) and (11) as paragraphs (12) and (13), re-
spectively; and 

(2) by inserting after paragraph (9) the following: 
‘‘(10) the development of cost-effective technologies that enable two-way infor-

mation and power flow between distributed energy resources and the electric 
grid; 

‘‘(11) the development of technologies and concepts that enable interoper-
ability between distributed energy resources and other behind-the-meter devices 
and the electric grid;’’. 

(b) INTEGRATING RENEWABLE ENERGY ONTO THE ELECTRIC GRID.—Subtitle C of 
title IX of the Energy Policy Act of 2005 (42 U.S.C. 16231 et seq.) is amended by 
adding at the end the following: 
‘‘SEC. 936. RESEARCH AND DEVELOPMENT INTO INTEGRATING RENEWABLE ENERGY ONTO 

THE ELECTRIC GRID. 

‘‘(a) IN GENERAL.—Not later than 180 days after the enactment of the Grid Mod-
ernization Research and Development Act of 2019, the Secretary shall establish a 
research, development, and demonstration program on technologies that enable inte-
gration of renewable energy generation sources onto the electric grid across multiple 
program offices of the Department. The program shall include— 

‘‘(1) forecasting for predicting generation from variable renewable energy 
sources; 

‘‘(2) development of cost-effective low-loss, long-distance transmission lines; 
and 

‘‘(3) development of cost-effective advanced technologies for variable renew-
able generation sources to provide grid services. 

‘‘(b) COORDINATION.—In carrying out this program, the Secretary shall— 
‘‘(1) coordinate across all relevant program offices at the Department to 

achieve the goals established in this section, including the Office of Electricity; 
and 

‘‘(2) comply with section 8 of the Grid Modernization Research and Develop-
ment Act of 2019. 

‘‘(c) ADOPTION OF TECHNOLOGIES.—In carrying out this section, the Secretary shall 
consider barriers to adoption and commercial application of technologies that enable 
integration of renewable energy sources onto the electric grid, including cost and 
other economic barriers, and shall coordinate with relevant entities to reduce these 
barriers.’’. 

(c) INTEGRATING ELECTRIC VEHICLES ONTO THE ELECTRIC GRID.—Subtitle B of 
title I of the Energy Independence and Security Act of 2007 (42 U.S.C. 17011 et 
seq.) is amended by adding at the end the following: 
‘‘SEC. 137. RESEARCH AND DEVELOPMENT INTO INTEGRATING ELECTRIC VEHICLES ONTO 

THE ELECTRIC GRID. 

‘‘(a) IN GENERAL.—The Secretary shall establish a research, development, and 
demonstration program to advance the integration of electric vehicles, including 
plug-in hybrid electric vehicles, onto the electric grid. 
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‘‘(b) VEHICLES-TO-GRID INTEGRATION ASSESSMENT REPORT.—Not later than 1 year 
after the enactment of the Grid Modernization Research and Development Act of 
2019, the Secretary shall submit to the Committee on Science, Space, and Tech-
nology of the House of Representatives and the Committee on Energy and Natural 
Resources of the Senate a report on the results of a study that examines the re-
search, development, and demonstration opportunities, challenges, and standards 
needed for integrating electric vehicles onto the electric grid. 

‘‘(1) REPORT REQUIREMENTS.—The report shall include— 
‘‘(A) an evaluation of the use of electric vehicles to maintain the reli-

ability of the electric grid, including— 
‘‘(i) the use of electric vehicles for demand response, load shaping, 

emergency power, and frequency regulation; and 
‘‘(ii) the potential for the reuse of spent electric vehicle batteries for 

stationary grid storage; 
‘‘(B) the impact of grid integration on electric vehicles, including— 

‘‘(i) the impact of bi-directional electricity flow on battery degrada-
tion; and 

‘‘(ii) the implications of the use of electric vehicles for grid services 
on original equipment manufacturer warranties; 

‘‘(C) the impacts to the electric grid of increased penetration of electric 
vehicles, including— 

‘‘(i) the distribution grid infrastructure needed to support an increase 
in charging capacity; 

‘‘(ii) strategies for integrating electric vehicles onto the distribution 
grid while limiting infrastructure upgrades; 

‘‘(iii) the changes in electricity demand over a 24-hour cycle due to 
electric vehicle charging behavior; 

‘‘(iv) the load increases expected from electrifying the transportation 
sector; 

‘‘(v) the potential for customer incentives and other managed charg-
ing stations strategies to shift charging off-peak; 

‘‘(vi) the technology needed to achieve bi-directional power flow on 
the distribution grid; and 

‘‘(vii) the implementation of smart charging techniques; 
‘‘(D) research on the standards needed to integrate electric vehicles with 

the grid, including communications systems, protocols, and charging sta-
tions, in collaboration with the National Institute for Standards and Tech-
nology; 

‘‘(E) the cybersecurity challenges and needs associated with electrifying 
the transportation sector; and 

‘‘(F) an assessment of the feasibility of adopting technologies developed 
under the program established under subsection (a) at Department facili-
ties. 

‘‘(2) RECOMMENDATIONS.—As part of the Vehicles-to-Grid Integration Assess-
ment Report, the Secretary shall develop a 10-year roadmap to guide the re-
search, development, and demonstration program to integrate electric vehicles 
onto the electric grid. 

‘‘(3) CONSULTATION.—In developing this report, the Secretary shall consult 
with relevant stakeholders, including— 

‘‘(A) electric vehicle manufacturers; 
‘‘(B) electric utilities; 
‘‘(C) public utility commissions; 
‘‘(D) vehicle battery manufacturers; 
‘‘(E) electric vehicle supply equipment manufacturers; 
‘‘(F) charging infrastructure manufacturers; 
‘‘(G) the National Laboratories; and 
‘‘(H) other Federal agencies, as the Secretary determines appropriate. 

‘‘(4) UPDATES.—The Secretary shall update the report required under this sec-
tion every 3 years for the duration of the program under section (a) and shall 
submit the updated report to the Committee on Science, Space, and Technology 
of the House of Representatives and the Committee on Energy and Natural Re-
sources of the Senate. 

‘‘(c) PROGRAM IMPLEMENTATION.—In carrying out the research, development, dem-
onstration, and commercial application aims of section, the Secretary shall— 

‘‘(1) implement the recommendations set forth in the report in subsection (b); 
‘‘(2) coordinate across all relevant program offices at the Department to 

achieve the goals established in this section, including the Office of Electricity; 
and 
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‘‘(3) comply with section 8 of the Grid Modernization Research and Develop-
ment Act of 2019. 

‘‘(d) TESTING CAPABILITIES.—The Secretary shall coordinate with the National 
Laboratories to develop testing capabilities for the evaluation, rapid prototyping, 
and optimization of technologies enabling integration of electric vehicles onto the 
electric grid.’’. 

(d) RESEARCH AND DEVELOPMENT ON INTEGRATING BUILDINGS ONTO THE ELECTRIC 
GRID.—Subtitle B of title IV of the Energy Independence and Security Act of 2007 
(42 U.S.C. 17081 et seq.) is amended by adding at the end the following: 
‘‘SEC. 426. ADVANCED INTEGRATION OF BUILDINGS ONTO THE ELECTRIC GRID. 

‘‘(a) IN GENERAL.—The Secretary shall establish a program of research, develop-
ment, and demonstration to enable components of commercial and residential build-
ings to serve as dynamic energy loads on and resources for the electric grid. The 
program shall focus on— 

‘‘(1) developing low-cost, low power, wireless sensors to— 
‘‘(A) monitor building energy load; 
‘‘(B) forecast building energy need; and 
‘‘(C) enable building-level energy control; 

‘‘(2) developing data management capabilities and standard communication 
protocols to further interoperability at the building and grid-level; 

‘‘(3) developing advanced building-level energy management of components 
through integration of smart technologies, control systems, and data processing, 
to enable energy efficiency and savings; 

‘‘(4) optimizing energy consumption at the building level to enable grid sta-
bility and resilience; 

‘‘(5) improving visualization of behind the meter equipment and technologies 
to provide better insight into the energy needs and energy forecasts of indi-
vidual buildings; 

‘‘(6) reducing the cost of key components to accelerate the adoption of smart 
building technologies; 

‘‘(7) protecting against cybersecurity threats and addressing security 
vulnerabilities of building systems or equipment; and 

‘‘(8) other areas determined appropriate by the Secretary. 
‘‘(b) CONSIDERATIONS.—In carrying out the program under subsection (a), the Sec-

retary shall— 
‘‘(1) work with utility partners, building owners, technology vendors, and 

building developers to test and validate technologies and encourage the com-
mercial application of these technologies by building owners; and 

‘‘(2) consider the specific challenges of enabling greater interaction between 
components of— 

‘‘(A) small- and medium-sized buildings and the electric grid; and 
‘‘(B) residential and commercial buildings and the electric grid. 

‘‘(c) BUILDINGS-TO-GRID INTEGRATION REPORT.—Not later than one year after the 
enactment of the Grid Modernization Research and Development Act of 2019, the 
Secretary shall submit to the Committee on Science, Space, and Technology of the 
House of Representatives and the Committee on Energy and Natural Resources of 
the Senate a report on the results of a study that examines the research, develop-
ment, and demonstration opportunities, challenges, and standards needed to enable 
components of commercial and residential buildings to serve as dynamic energy 
loads on and resources for the electric grid. 

‘‘(1) REPORT REQUIREMENTS.—The report shall include— 
‘‘(A) an assessment of the technologies needed to enable building compo-

nents as dynamic loads on and resources for the electric grid, including how 
such technologies can be— 

‘‘(i) incorporated into new commercial and residential buildings; and 
‘‘(ii) retrofitted in older buildings; 

‘‘(B) guidelines for the design of new buildings and building components 
to enable modern grid interactivity and improve energy efficiency; 

‘‘(C) an assessment of barriers to the adoption by building owners of ad-
vanced technologies enabling greater integration of building components 
onto the electric grid; and 

‘‘(D) an assessment of the feasibility of adopting technologies developed 
under the program established under subsection (a) at Department facili-
ties. 

‘‘(2) RECOMMENDATIONS.—As part of the report, the Secretary shall develop 
a 10-year roadmap to guide the research, development, and demonstration pro-
gram to enable components of commercial and residential buildings to serve as 
dynamic energy loads on and resources for the electric grid. 
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‘‘(3) UPDATES.—The Secretary shall update the report required under this sec-
tion every 3 years for the duration of the program under subsection (a) and 
shall submit the updated report to the Committee on Science, Space, and Tech-
nology of the House of Representatives and the Committee on Energy and Nat-
ural Resources of the Senate. 

‘‘(d) PROGRAM IMPLEMENTATION.—In carrying out this section, the Secretary 
shall— 

‘‘(1) implement the recommendations from the report in subsection (c); 
‘‘(2) coordinate across all relevant program offices at the Department to 

achieve the goals established in this section, including the Office of Electricity; 
and 

‘‘(3) comply with section 8 of the Grid Modernization Research and Develop-
ment Act of 2019.’’. 

SEC. 7. INDUSTRY ALLIANCE. 

Title XIII of the Energy Independence and Security Act of 2007 (42 U.S.C. 17381 
et. seq.), as amended, is amended by adding at the end the following: 
‘‘SEC. 1312. INDUSTRY ALLIANCE. 

‘‘(a) IN GENERAL.—Not later than 180 days after the enactment of the Grid Mod-
ernization Research and Development Act of 2019, the Secretary shall establish an 
advisory committee (to be known as the ‘Industry Alliance’) to advise the Secretary 
on the authorization of research, development, and demonstration projects under 
sections 1304 and 1304a. 

‘‘(b) MEMBERSHIP.—The Industry Alliance shall be composed of members selected 
by the Secretary that, as a group, are broadly representative of United States elec-
tric grid research, development, infrastructure, operations, and manufacturing ex-
pertise. 

‘‘(c) RESPONSIBILITY.—The Secretary shall annually solicit from the Industry Alli-
ance— 

‘‘(1) comments to identify grid modernization technology needs; 
‘‘(2) an assessment of the progress of the research activities on grid mod-

ernization; and 
‘‘(3) assistance in annually updating grid modernization technology road-

maps.’’. 
SEC. 8. COORDINATION OF EFFORTS. 

In carrying out the amendments made by this Act, the Secretary shall coordinate 
with relevant entities to the maximum extent practicable, including— 

(1) electric utilities; 
(2) private sector entities; 
(3) representatives of all sectors of the electric power industry; 
(4) transmission organizations; 
(5) transmission owners and operators; 
(6) distribution organizations; 
(7) distribution asset owners and operators; 
(8) State and local governments and regulatory authorities; 
(9) academic institutions; 
(10) the National Laboratories; 
(11) other Federal agencies; 
(12) nonprofit organizations; 
(13) the Federal Energy Regulatory Commission; 
(14) the North American Reliability Corporation; 
(15) independent system operators; and 
(16) programs and program offices at the Department. 

SEC. 9. DEFINITIONS. 

Title XIII of the Energy Independence and Security Act of 2007 (42 U.S.C. 17381 
et. seq.), as amended, is amended by adding at the end the following: 
‘‘SEC. 1313. DEFINITIONS. 

‘‘In this title, the following definitions apply: 
‘‘(1) CRITICAL FACILITY.—The term ‘critical facility’ means a manmade struc-

ture that the Secretary determines vital to socioeconomic activities such that, 
if destroyed or damaged, such destruction or damage could cause substantial 
disruption to such socioeconomic activities. 

‘‘(2) DISTRIBUTION AUTOMATION.—The term ‘distribution automation’ means 
systems and technologies that exert intelligent control over electrical grid func-
tions at the distribution level. 

‘‘(3) RESILIENCE.—The term ‘resilience’ means the ability to withstand and re-
duce the magnitude or duration of disruptive events, which includes the capa-
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bility to anticipate, absorb, adapt to, or rapidly recover from such an event, in-
cluding from deliberate attacks, accidents, and naturally occurring threats or in-
cidents.’’. 

SEC. 10. TECHNICAL AMENDMENTS; AUTHORIZATION OF APPROPRIATIONS. 

(a) TECHNICAL AMENDMENTS.— 
(1) ENERGY INDEPENDENCE AND SECURITY ACT OF 2007.—Section 1(b) of the 

Energy Independence and Security Act of 2007 is amended in the table of con-
tents— 

(A) by inserting the following after the item related to section 136: 
‘‘Sec. 137. Research and development into integrating electric vehicles onto the electric grid.’’; 

(B) by inserting the following after the item related to section 425: 
‘‘Sec. 426. Advanced integration of buildings onto the electric grid.’’; 

(C) by inserting the following after the item related to section 1304: 
‘‘Sec. 1304a. Smart grid modeling, visualization, architecture, and controls.’’; and 

(D) by inserting the following after the item related to section 1309: 
‘‘Sec. 1310. Grid resilience and emergency response. 
‘‘Sec. 1311. Hybrid energy systems. 
‘‘Sec. 1312. Industry Alliance. 
‘‘Sec. 1313. Definitions.’’. 

(2) ENERGY POLICY ACT OF 2005.—Section 1(b) of the Energy Policy Act of 
2005 is amended in the table of contents by inserting the following after the 
item related to section 935: 

‘‘Sec. 936. Research and development into integrating renewable energy onto the electric grid.’’. 

(b) AUTHORIZATION OF APPROPRIATIONS.—There are authorized to be appro-
priated— 

(1) to carry out sections 7 and 8 and the amendments made by sections 2 and 
3 of this Act— 

(A) $170,000,000 for fiscal year 2020; 
(B) $175,000,000 for fiscal year 2021; 
(C) $180,000,000 for fiscal year 2022; 
(D) $185,000,000 for fiscal year 2023; and 
(E) $190,000,000 for fiscal year 2024; 

(2) to carry out section 5 of this Act— 
(A) $20,000,000 for fiscal year 2020; 
(B) $21,000,000 for fiscal year 2021; 
(C) $22,050,000 for fiscal year 2022; 
(D) $23,153,000 for fiscal year 2023; and 
(E) $24,310,000 for fiscal year 2024; and 

(3) to carry out section 6 of this Act— 
(A) $50,000,000 for fiscal year 2020; 
(B) $52,500,000 for fiscal year 2021; 
(C) $55,152,000 for fiscal year 2022; 
(D) $57,882,000 for fiscal year 2023; and 
(E) $60,775,000 for fiscal year 2024. 

II. PURPOSE OF THE BILL 

The purpose of the bill is to amend the Energy Independence and 
Security Act of 2007 and the Energy Policy Act of 2005 to direct 
Federal research on grid modernization and resilience. H.R. 5428 
is sponsored by Mr. Lamb and co-sponsored by Ms. Herrera- 
Beutler, Ms. Johnson, Mr. Fitzpatrick, and Mr. McAdams. 

III. BACKGROUND AND NEED FOR THE LEGISLATION 

Our nation’s electricity grid is undergoing a series of trans-
formations, which includes adapting to a changing electricity gen-
eration mix; an increase in ‘‘smart grid’’ technologies to help de-
velop an intelligent electric power system; and a growing need to 
improve the resilience of the grid. Given this rapidly evolving land-
scape, the National Academies published a report in 2017 with a 
series of recommendations for improving the resilience of our na-
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1 National Academies of Science, Engineering, and Medicine, Enhancing the Resilience of the 
Nation’s Electricity System, https://www.nap.edu/catalog/24836/enhancing-the-resilience-of-the- 
nations-electricity-system. 

tion’s electric transmission and distribution grid infrastructure.1 
The Department of Energy (DOE) has an important role to play in 
the development of relevant technologies and other supporting pro-
grams to achieve these goals. 

DOE’s Office of Electricity (OE) stewards our nation’s primary 
research programs related to grid modernization. The main mission 
of OE is to support grid modernization and resilience through pro-
grams that improve the planning and operational capabilities of 
the energy sector at both the transmission and distribution level. 
This includes research on a variety of technologies related to: the 
smart grid, demand response, microgrids, energy storage, renew-
able energy integration, transformer resilience, grid planning, sen-
sor development, and power flow controllers. OE also provides tech-
nical assistance to States, regional entities, and tribes on a variety 
of topics to assist with the development and implementation of 
their electricity-related policies and handles permitting of cross- 
border transmission lines and coordinating Federal transmission 
permitting on Federal lands. 

IV. COMMITTEE HEARINGS 

Pursuant to Section 103 (i) of H. Res. 6, the Committee des-
ignates the following hearings as having been used to develop or 
consider the legislation: 

On July 17, 2019 the Honorable Conor Lamb presiding, the En-
ergy Subcommittee of the Committee on Science, Space, and Tech-
nology held a hearing to examine research needs to modernize and 
secure our nation’s electricity grid. Witnesses and Members dis-
cussed the extensive work done at the Department of Energy to de-
velop technologies that improve the flexibility, resilience, and secu-
rity of the electric grid, including energy storage, and the need for 
continued and additional investments in grid operation technology 
to keep up with a rapidly evolving grid system. 

WITNESSES 

The Honorable Karen Evans, Assistant Secretary, Office of Cy-
bersecurity, Energy Security, and Emergency Response, U.S. De-
partment of Energy 

Mr. Juan J. Torres, Associate Laboratory Director, Energy Sys-
tems Integration, National Renewable Energy Laboratory and Co- 
Chair, Grid Modernization Lab Consortium 

Ms. Kelly Speakes-Backman, CEO, Energy Storage Association 
Ms. Katherine Hamilton, Chair, 38 North Solutions and Execu-

tive Director, Advanced Energy Management Alliance 

V. COMMITTEE CONSIDERATION AND VOTES 

The Energy Subcommittee of the Committee on Science, Space, 
and Technology met to consider H.R. 5428 on December 19, 2019. 

Mr. McNerney offered an amendment that would direct the De-
partment of Energy to analyze non-technical barriers to the greater 
integration and use of technologies on the distribution grid. The 
amendment was agreed to by a voice vote. 
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Mr. Lamb moved that the Committee favorably report the bill, 
H.R. 5428, as amended, to the Full Committee with the rec-
ommendation that the bill be approved. The motion was agreed to 
by a voice vote. 

The Committee on Science, Space, and Technology met to con-
sider H.R. 5428 on February 12, 2020. 

Ms. Fletcher offered an amendment that would include in the bill 
research and development on improving the interoperability and 
compatibility of new and emerging components, technologies, and 
systems with existing electric grid infrastructure. The amendment 
was agreed to by a voice vote. 

Chairwoman Johnson moved that the Committee favorably re-
port the bill, H.R. 5428, as amended, to the House of Representa-
tives with the recommendation that the bill be approved. The mo-
tion was agreed to by a voice vote. 

VI. SUMMARY OF MAJOR PROVISIONS OF THE BILL 

The Grid Modernization Research and Development Act of 2019 
(H.R. 5428) would authorize a research, development, demonstra-
tion, and commercial application program at the Department of En-
ergy to improve the resilience, flexibility, and security of the elec-
tric grid. The bill also authorizes an industry alliance to assist the 
Secretary with identifying research needs, assessing progress on re-
search activities, and updating relevant technology roadmaps. 

VII. SECTION-BY-SECTION ANALYSIS (BY TITLE AND SECTION) 

Sec. 1. Short title; Table of contents 
‘‘Grid Modernization Research and Development Act of 2019’’ 

Sec. 2. Smart grid regional demonstration initiative 
Reauthorizes the smart grid demonstration program in the En-

ergy Independence and Security Act of 2007 and adds the commer-
cial application of distribution automation technologies to the goals 
of the program. 

Sec. 3. Smart grid modeling, visualization, architecture, and con-
trols 

Authorizes a research, development, demonstration, and commer-
cial application program on modeling emerging technologies and 
systems for secure and reliable design and planning of the grid; 
technologies to improve sensing, monitoring, and visualization of 
the grid; development of grid architectures for a modern grid; and 
operation and controls of the grid. 

Sec. 4. Enhancing grid resilience and emergency response 
This section authorizes a research, development, and demonstra-

tion program on methods, tools, and technologies to improve grid 
resilience, grid reliability, and emergency response, including tech-
nologies to detect sparks causing wildfires and assessments to de-
termine necessary grid infrastructure upgrades. This section also 
authorizes a technical assistance program for eligible entities to de-
velop plans for preventing and recovering from various power out-
age scenarios. 
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Sec. 5. Hybrid energy systems 
Authorizes a research, development, and demonstration program 

to develop cost-effective hybrid energy systems incorporating a va-
riety of technologies, including nuclear energy, renewable energy, 
storage, and carbon capture and directs the Secretary to submit a 
10-year strategic plan on hybrid energy systems. 

Sec. 6. Grid integration research and development 
Authorizes research, development, and demonstration activities 

relating to integrating renewable energy, electric vehicles, and 
buildings onto the electric grid. 

Sec. 7. Industry alliance 
Directs the Secretary to establish an industry alliance that is 

broadly representative of the U.S. electric grid research and devel-
opment, infrastructure, operations, and manufacturing expertise to 
assist the Secretary with identifying research and development 
needs, assessing progress on research and development activities, 
and updating technology roadmaps. 

Sec. 8. Coordination of efforts 
Directs the Secretary to coordinate with relevant entities on the 

activities authorized in this Act, including electric utilities, trans-
mission organizations, distributions owners and operators, the na-
tional labs, among other entities. 

Sec. 9. Definitions 
Defines terms used in the bill. 

Sec. 10. Technical amendments; authorization of appropriations 
Makes technical amendments to existing statute and authorizes 

the following amounts for appropriations: for sections 2, 3, 7, and 
8, $170 million in fiscal year 2020, with $5 million annual funding 
increases through fiscal year 2024; for section 5, $20 million in fis-
cal year 2020, with 5% annual funding increases through fiscal 
year 2024; and for section 6, $50 million in fiscal year 2020 with 
5% annual funding increases through fiscal year 2024. 

VIII. COMMITTEE VIEWS 

The Committee intends that the research, development, dem-
onstration, and commercial application program authorized in this 
legislation be carried out with significant coordination with the 
public and private sector to ensure that the tools and technologies 
developed under this program are of use to relevant stakeholders, 
and that the industry alliance authorized in this legislation aid in 
achieving this goal. Furthermore, the Committee intends that the 
Department of Energy coordinate across all relevant program of-
fices in carrying out research on grid integration and hybrid energy 
systems, given the cross-cutting nature of these research programs, 
and utilize the work of the national laboratories through the Grid 
Modernization Laboratory Consortium. Lastly, when analyzing 
non-technical barriers to greater integration and use of tech-
nologies developed under the authorities granted in this bill, the 
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Committee intends that this includes the analysis of contractual 
and regulatory barriers. 

IX. COST ESTIMATE 

Pursuant to clause 3(c)(2) of rule XIII of the Rules of the House 
of Representatives, the Committee adopts as its own the estimate 
of new budget authority, entitlement authority, or tax expenditures 
or revenues contained in the cost estimate prepared by the Director 
of the Congressional Budget Office pursuant to section 402 of the 
Congressional Budget Act of 1974. 

X. CONGRESSIONAL BUDGET OFFICE COST ESTIMATE 

U.S. CONGRESS, 
CONGRESSIONAL BUDGET OFFICE, 

Washington, DC, June 1, 2020. 
Hon. EDDIE BERNICE JOHNSON, 
Chairwoman, Committee on Science, Space, and Technology, 
House of Representatives, Washington, DC. 

Dear MADAM CHAIRWOMAN: The Congressional Budget Office has 
prepared the enclosed cost estimate for H.R. 5428, the Grid Mod-
ernization Research and Development Act of 2019. 

If you wish further details on this estimate, we will be pleased 
to provide them. The CBO staff contact is Sofia Guo. 

Sincerely, 
PHILLIP L. SWAGEL, 

Director. 
Enclosure. 

H.R. 5428 would require the Department of Energy (DOE) to ad-
minister several research, development, and demonstration grant 
programs aimed at modernizing the electric grid, including smart 
grid modeling, developing hybrid energy systems, and technologies 
to integrate electric vehicles onto the electric grid. The bill also 
would require DOE to provide technical assistance to grant recipi-
ents, establish an advisory committee, and report to the Congress. 
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CBO estimates that implementing H.R. 5428 would cost about $1.2 
billion over the 2020–2025 period. 

For this estimate, CBO assumes that the bill will be enacted in 
fiscal year 2020 and that the authorized and estimated amounts 
will be appropriated each year. Estimated outlays are based on his-
torical spending patterns for similar activities. The bill would au-
thorize the appropriation of specific amounts each year over the 
2020–2024 period for most of the activities in the bill, but does not 
specify an amount for section 4 for activities related to grid resil-
ience. Using information from DOE, CBO estimates that the de-
partment allocated $57 million in 2020 for research and develop-
ment activities on grid resilience that are similar to the activities 
authorized under section 4. CBO estimates that the department 
would need about the same amount each year, adjusted for infla-
tion, to continue grid resilience activities, over the 2021–2025 pe-
riod. 

The costs of the legislation (detailed in Table 1) fall under budget 
function 270 (energy). 

TABLE 1.—ESTIMATED INCREASES IN SPENDING SUBJECT TO APPROPRIATION UNDER H.R. 5428 

By fiscal year, millions of dollars— 

2020 2021 2022 2023 2024 2025 2020– 
2025 

Grid Initiatives and R&D: 
Authorization ......................................... 170 175 180 185 190 0 900 
Estimated Outlays ................................ 37 95 136 164 178 145 755 

Hybrid Energy Systems: 
Authorization a ....................................... 0 21 22 23 24 0 90 
Estimated Outlays ................................ 0 5 12 17 21 18 73 

Grid Integration R&D: 
Authorization a ....................................... 0 53 55 58 61 0 227 
Estimated Outlays ................................ 0 11 29 43 52 44 179 

Grid Resilience R&D: 
Estimated Authorization ....................... 0 59 62 64 66 69 320 
Estimated Outlays ................................ 0 13 33 48 58 64 216 
Total Changes: 

Estimated Authorization .............. 170 308 319 330 341 69 1,537 
Estimated Outlays ....................... 37 124 210 272 309 271 1,223 

a Components may not sum totals because of rounding; R&D = Research and Development. 
a. In 2020, H.R. 5428 would authorize the appropriation of $20 million for hybrid energy systems programs and $50 million for grid inte-

gration R&D programs. Using information from budget justification documents for the Department of Energy, CBO estimates that $41 million 
and $84 million, respectively, have already been allocated to similar activities under the 2020 annual appropriation. Because those amounts 
are greater than the amounts authorized in the bill, CBO does not show any authorization for those programs in 2020. 

The CBO staff contact for this estimate is Sofia Guo. The esti-
mate was reviewed by H. Samuel Papenfuss, Deputy Director of 
Budget Analysis. 

XI. FEDERAL MANDATES STATEMENT 

H.R. 5428 contains no unfunded mandates. 

XII. COMMITTEE OVERSIGHT FINDINGS AND RECOMMENDATIONS 

The Committee’s oversight findings and recommendations are re-
flected in the body of this report. 
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XIII. STATEMENT ON GENERAL PERFORMANCE GOALS AND 
OBJECTIVES 

Pursuant to clause (3)(c) of House rule XIII, the goals of H.R. 
5428 are to direct Federal research on grid modernization, includ-
ing smart grid demonstration regional projects; modeling, visualiza-
tion, architecture, and controls; grid resilience and emergency re-
sponse; hybrid energy systems; and grid integration. 

XIV. FEDERAL ADVISORY COMMITTEE STATEMENT 

The functions of the advisory committee authorized in H.R. 5428 
are not currently being nor could they be performed by one or more 
agencies or by enlarging the mandate of another existing advisory 
committee. 

XV. DUPLICATION OF FEDERAL PROGRAMS 

Pursuant to clause 3(c)(5) of rule XIII of the Rules of the House 
of Representatives, the Committee finds that no provision of H.R. 
5428 establishes or reauthorizes a program of the federal govern-
ment known to be duplicative of another federal program, including 
any program that was included in a report to Congress pursuant 
to section 21 of Public Law 111–139 or the most recent Catalog of 
Federal Domestic Assistance. 

XVI. EARMARK IDENTIFICATION 

Pursuant to clause 9(e), 9(f), and 9(g) of rule XXI, the Committee 
finds that H.R. 5428 contains no earmarks, limited tax benefits, or 
limited tariff benefits. 

XVII. APPLICABILITY TO THE LEGISLATIVE BRANCH 

The Committee finds that H.R. 5428 does not relate to the terms 
and conditions of employment or access to public services or accom-
modations within the meaning of section 102(b)(3) of the Congres-
sional Accountability Act (Public Law 104–1). 

XVIII. STATEMENT ON PREEMPTION OF STATE, LOCAL, OR TRIBAL 
LAW 

This bill is not intended to preempt any state, local, or tribal law. 

XIX. CHANGES IN EXISTING LAW MADE BY THE BILL, AS REPORTED 

CHANGES IN EXISTING LAW MADE BY THE BILL, AS REPORTED 

In compliance with clause 3(e) of rule XIII of the Rules of the 
House of Representatives, changes in existing law made by the bill, 
as reported, are shown as follows (existing law proposed to be omit-
ted is enclosed in black brackets, new matter is printed in italics, 
and existing law in which no change is proposed is shown in 
roman): 
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ENERGY INDEPENDENCE AND SECURITY ACT OF 2007 

SECTION 1. SHORT TITLE; TABLE OF CONTENTS. 
(a) SHORT TITLE.—This Act may be cited as the ‘‘Energy Inde-

pendence and Security Act of 2007’’. 
(b) TABLE OF CONTENTS.—The table of contents of this Act is as 

follows: 
Sec. 1. Short title; table of contents. 

* * * * * * * 

TITLE I—ENERGY SECURITY THROUGH IMPROVED VEHICLE FUEL 
ECONOMY 

* * * * * * * 

Subtitle B--Improved Vehicle Technology 

* * * * * * * 
Sec. 137. Research and development into integrating electric vehicles onto the electric 

grid. 
* * * * * * * 

TITLE IV—ENERGY SAVINGS IN BUILDINGS AND INDUSTRY 

* * * * * * * 

Subtitle B—High-Performance Commercial Buildings 

* * * * * * * 
Sec. 426. Advanced integration of buildings onto the electric grid. 

* * * * * * * 

TITLE XIII—SMART GRID 

* * * * * * * 
Sec. 1304a. Smart grid modeling, visualization, architecture, and controls. 

* * * * * * * 
Sec. 1310. Grid resilience and emergency response. 
Sec. 1311. Hybrid energy systems. 
Sec. 1312. Industry Alliance. 
Sec. 1313. Definitions. 

* * * * * * * 

TITLE I—ENERGY SECURITY THROUGH 
IMPROVED VEHICLE FUEL ECONOMY 

* * * * * * * 

Subtitle B—Improved Vehicle Technology 

* * * * * * * 
SEC. 137. RESEARCH AND DEVELOPMENT INTO INTEGRATING ELEC-

TRIC VEHICLES ONTO THE ELECTRIC GRID. 
(a) IN GENERAL.—The Secretary shall establish a research, devel-

opment, and demonstration program to advance the integration of 
electric vehicles, including plug-in hybrid electric vehicles, onto the 
electric grid. 

(b) VEHICLES-TO-GRID INTEGRATION ASSESSMENT REPORT.—Not 
later than 1 year after the enactment of the Grid Modernization Re-
search and Development Act of 2019, the Secretary shall submit to 
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the Committee on Science, Space, and Technology of the House of 
Representatives and the Committee on Energy and Natural Re-
sources of the Senate a report on the results of a study that exam-
ines the research, development, and demonstration opportunities, 
challenges, and standards needed for integrating electric vehicles 
onto the electric grid. 

(1) REPORT REQUIREMENTS.—The report shall include— 
(A) an evaluation of the use of electric vehicles to main-

tain the reliability of the electric grid, including— 
(i) the use of electric vehicles for demand response, 

load shaping, emergency power, and frequency regula-
tion; and 

(ii) the potential for the reuse of spent electric vehicle 
batteries for stationary grid storage; 

(B) the impact of grid integration on electric vehicles, in-
cluding— 

(i) the impact of bi-directional electricity flow on bat-
tery degradation; and 

(ii) the implications of the use of electric vehicles for 
grid services on original equipment manufacturer war-
ranties; 

(C) the impacts to the electric grid of increased penetra-
tion of electric vehicles, including— 

(i) the distribution grid infrastructure needed to sup-
port an increase in charging capacity; 

(ii) strategies for integrating electric vehicles onto the 
distribution grid while limiting infrastructure up-
grades; 

(iii) the changes in electricity demand over a 24-hour 
cycle due to electric vehicle charging behavior; 

(iv) the load increases expected from electrifying the 
transportation sector; 

(v) the potential for customer incentives and other 
managed charging stations strategies to shift charging 
off-peak; 

(vi) the technology needed to achieve bi-directional 
power flow on the distribution grid; and 

(vii) the implementation of smart charging tech-
niques; 

(D) research on the standards needed to integrate electric 
vehicles with the grid, including communications systems, 
protocols, and charging stations, in collaboration with the 
National Institute for Standards and Technology; 

(E) the cybersecurity challenges and needs associated 
with electrifying the transportation sector; and 

(F) an assessment of the feasibility of adopting tech-
nologies developed under the program established under 
subsection (a) at Department facilities. 

(2) RECOMMENDATIONS.—As part of the Vehicles-to-Grid Inte-
gration Assessment Report, the Secretary shall develop a 10- 
year roadmap to guide the research, development, and dem-
onstration program to integrate electric vehicles onto the electric 
grid. 

(3) CONSULTATION.—In developing this report, the Secretary 
shall consult with relevant stakeholders, including— 
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(A) electric vehicle manufacturers; 
(B) electric utilities; 
(C) public utility commissions; 
(D) vehicle battery manufacturers; 
(E) electric vehicle supply equipment manufacturers; 
(F) charging infrastructure manufacturers; 
(G) the National Laboratories; and 
(H) other Federal agencies, as the Secretary determines 

appropriate. 
(4) UPDATES.—The Secretary shall update the report required 

under this section every 3 years for the duration of the program 
under section (a) and shall submit the updated report to the 
Committee on Science, Space, and Technology of the House of 
Representatives and the Committee on Energy and Natural Re-
sources of the Senate. 

(c) PROGRAM IMPLEMENTATION.—In carrying out the research, de-
velopment, demonstration, and commercial application aims of sec-
tion, the Secretary shall— 

(1) implement the recommendations set forth in the report in 
subsection (b); 

(2) coordinate across all relevant program offices at the De-
partment to achieve the goals established in this section, includ-
ing the Office of Electricity; and 

(3) comply with section 8 of the Grid Modernization Research 
and Development Act of 2019. 

(d) TESTING CAPABILITIES.—The Secretary shall coordinate with 
the National Laboratories to develop testing capabilities for the 
evaluation, rapid prototyping, and optimization of technologies ena-
bling integration of electric vehicles onto the electric grid. 

* * * * * * * 

TITLE IV—ENERGY SAVINGS IN 
BUILDINGS AND INDUSTRY 

* * * * * * * 

Subtitle B—High-Performance Commercial 
Buildings 

* * * * * * * 
SEC. 426. ADVANCED INTEGRATION OF BUILDINGS ONTO THE ELEC-

TRIC GRID. 
(a) IN GENERAL.—The Secretary shall establish a program of re-

search, development, and demonstration to enable components of 
commercial and residential buildings to serve as dynamic energy 
loads on and resources for the electric grid. The program shall focus 
on— 

(1) developing low-cost, low power, wireless sensors to— 
(A) monitor building energy load; 
(B) forecast building energy need; and 
(C) enable building-level energy control; 
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(2) developing data management capabilities and standard 
communication protocols to further interoperability at the 
building and grid-level; 

(3) developing advanced building-level energy management of 
components through integration of smart technologies, control 
systems, and data processing, to enable energy efficiency and 
savings; 

(4) optimizing energy consumption at the building level to en-
able grid stability and resilience; 

(5) improving visualization of behind the meter equipment 
and technologies to provide better insight into the energy needs 
and energy forecasts of individual buildings; 

(6) reducing the cost of key components to accelerate the adop-
tion of smart building technologies; 

(7) protecting against cybersecurity threats and addressing se-
curity vulnerabilities of building systems or equipment; and 

(8) other areas determined appropriate by the Secretary. 
(b) CONSIDERATIONS.—In carrying out the program under sub-

section (a), the Secretary shall— 
(1) work with utility partners, building owners, technology 

vendors, and building developers to test and validate tech-
nologies and encourage the commercial application of these 
technologies by building owners; and 

(2) consider the specific challenges of enabling greater inter-
action between components of— 

(A) small- and medium-sized buildings and the electric 
grid; and 

(B) residential and commercial buildings and the electric 
grid. 

(c) BUILDINGS-TO-GRID INTEGRATION REPORT.—Not later than one 
year after the enactment of the Grid Modernization Research and 
Development Act of 2019, the Secretary shall submit to the Com-
mittee on Science, Space, and Technology of the House of Represent-
atives and the Committee on Energy and Natural Resources of the 
Senate a report on the results of a study that examines the research, 
development, and demonstration opportunities, challenges, and 
standards needed to enable components of commercial and residen-
tial buildings to serve as dynamic energy loads on and resources for 
the electric grid. 

(1) REPORT REQUIREMENTS.—The report shall include— 
(A) an assessment of the technologies needed to enable 

building components as dynamic loads on and resources for 
the electric grid, including how such technologies can be— 

(i) incorporated into new commercial and residential 
buildings; and 

(ii) retrofitted in older buildings; 
(B) guidelines for the design of new buildings and build-

ing components to enable modern grid interactivity and im-
prove energy efficiency; 

(C) an assessment of barriers to the adoption by building 
owners of advanced technologies enabling greater integra-
tion of building components onto the electric grid; and 

(D) an assessment of the feasibility of adopting tech-
nologies developed under the program established under 
subsection (a) at Department facilities. 
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(2) RECOMMENDATIONS.—As part of the report, the Secretary 
shall develop a 10-year roadmap to guide the research, develop-
ment, and demonstration program to enable components of 
commercial and residential buildings to serve as dynamic en-
ergy loads on and resources for the electric grid. 

(3) UPDATES.—The Secretary shall update the report required 
under this section every 3 years for the duration of the program 
under subsection (a) and shall submit the updated report to the 
Committee on Science, Space, and Technology of the House of 
Representatives and the Committee on Energy and Natural Re-
sources of the Senate. 

(d) PROGRAM IMPLEMENTATION.—In carrying out this section, the 
Secretary shall— 

(1) implement the recommendations from the report in sub-
section (c); 

(2) coordinate across all relevant program offices at the De-
partment to achieve the goals established in this section, includ-
ing the Office of Electricity; and 

(3) comply with section 8 of the Grid Modernization Research 
and Development Act of 2019. 

* * * * * * * 

TITLE XIII—SMART GRID 

* * * * * * * 
SEC. 1304. SMART GRID TECHNOLOGY RESEARCH, DEVELOPMENT, 

AND DEMONSTRATION. 
(a) POWER GRID DIGITAL INFORMATION TECHNOLOGY.—The Sec-

retary, in consultation with the Federal Energy Regulatory Com-
mission and other appropriate agencies, electric utilities, the 
States, and other stakeholders, shall carry out a research, develop-
ment, and demonstration program— 

(1) to develop advanced techniques for measuring peak load 
reductions and energy-efficiency savings from smart metering, 
demand response, distributed generation, and electricity stor-
age systems; 

(2) to investigate means for demand response, distributed 
generation, and storage to provide ancillary services; 

(3) to conduct research to advance the use of wide-area 
measurement and control networks, including data mining, vis-
ualization, advanced computing, and secure and dependable 
communications in a highly-distributed environment; 

(4) to test new reliability technologies, including those con-
cerning communications network capabilities, in a grid control 
room environment against a representative set of local outage 
and wide area blackout scenarios; 

(5) to identify communications network capacity needed to 
implement advanced technologies. 

(6) to investigate the feasibility of a transition to time-of-use 
and real-time electricity pricing; 

(7) to develop algorithms for use in electric transmission sys-
tem software applications; 
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(8) to promote the use of underutilized electricity generation 
capacity in any substitution of electricity for liquid fuels in the 
transportation system of the United States; and 

(9) in consultation with the Federal Energy Regulatory Com-
mission, to propose interconnection protocols to enable electric 
utilities to access electricity stored in vehicles to help meet 
peak demand loads. 

(b) SMART GRID REGIONAL DEMONSTRATION INITIATIVE.— 
ø(1) IN GENERAL.—The Secretary shall establish a smart grid 

regional demonstration initiative (referred to in this subsection 
as the ‘‘Initiative’’) composed of demonstration projects specifi-
cally focused on advanced technologies for use in power grid 
sensing, communications, analysis, and power flow control. The 
Secretary shall seek to leverage existing smart grid deploy-
ments.¿ 

(1) IN GENERAL.—The Secretary shall establish a smart grid 
regional demonstration initiative (referred to in this subsection 
as the ‘‘Initiative’’) composed of demonstration projects focused 
on cost-effective, advanced technologies for use in power grid 
sensing, communications, analysis, power flow control, visual-
ization, distribution automation, industrial control systems, dy-
namic line rating systems, grid redesign, and the integration of 
distributed energy resources. 

(2) GOALS.—The goals of the Initiative shall be— 
(A) to demonstrate the potential benefits of concentrated 

investments in advanced grid technologies on a regional 
grid; 

(B) to facilitate the commercial transition from the cur-
rent power transmission and distribution system tech-
nologies to advanced technologies; 

(C) to facilitate the integration of advanced technologies 
in existing electric networks to improve system perform-
ance, power flow control, and reliability; 

(D) to demonstrate protocols and standards that allow 
for the measurement and validation of the energy savings 
and fossil fuel emission reductions associated with the in-
stallation and use of energy efficiency and demand re-
sponse technologies and practices; øand¿ 

(E) to investigate differences in each region and regu-
latory environment regarding best practices in imple-
menting smart grid technologiesø.¿; and 

(F) to encourage the commercial application of advanced 
distribution automation technologies that improve system 
resilience. 

(3) DEMONSTRATION PROJECTS.— 
(A) IN GENERAL.—In carrying out the initiative, the Sec-

retary shall provide financial support to smart grid dem-
onstration projects in urban, suburban, tribal, and rural 
areas, including areas where electric system assets are 
controlled by nonprofit entities and areas where electric 
system assets are controlled by investor-owned utilities. 

(B) COOPERATION.—A demonstration project under sub-
paragraph (A) shall be carried out in cooperation with the 
electric utility that owns the grid facilities in the elec-
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tricity control area in which the demonstration project is 
carried out. 

(C) FEDERAL SHARE OF COST OF TECHNOLOGY INVEST-
MENTS.—The Secretary shall provide to an electric utility 
described in subparagraph (B) or to other parties financial 
assistance for use in paying an amount equal to not more 
than 50 percent of the cost of qualifying advanced grid 
technology investments made by the electric utility or 
other party to carry out a demonstration project. 

(D) INELIGIBILITY FOR GRANTS.—No person or entity par-
ticipating in any demonstration project conducted under 
this subsection shall be eligible for grants under section 
1306 for otherwise qualifying investments made as part of 
that demonstration project. 

(E) AVAILABILITY OF DATA.—The Secretary shall estab-
lish and maintain a smart grid information clearinghouse 
in a timely manner which will make data from smart grid 
demonstration projects and other sources available to the 
public. As a condition of receiving financial assistance 
under this subsection, a utility or other participant in a 
smart grid demonstration project shall provide such infor-
mation as the Secretary may require to become available 
through the smart grid information clearinghouse in the 
form and within the timeframes as directed by the Sec-
retary. The Secretary shall assure that business propri-
etary information and individual customer information is 
not included in the information made available through 
the clearinghouse. 

(F) OPEN PROTOCOLS AND STANDARDS.—The Secretary 
shall require as a condition of receiving funding under this 
subsection that demonstration projects utilize open proto-
cols and standards (including Internet-based protocols and 
standards) if available and appropriate. 

(c) AUTHORIZATION OF APPROPRIATIONS.—There are authorized to 
be appropriated— 

(1) to carry out subsection (a), such sums as are necessary 
for each of fiscal years 2008 through 2012; and 

(2) to carry out subsection (b), such sums as may be nec-
essary. 

* * * * * * * 
SEC. 1304a. SMART GRID MODELING, VISUALIZATION, ARCHITECTURE, 

AND CONTROLS. 
(a) IN GENERAL.—Not later than 180 days after the enactment of 

the Grid Modernization Research and Development Act of 2019, the 
Secretary shall establish a program of research, development, dem-
onstration, and commercial application on electric grid modeling, 
sensing, visualization, architecture development, and advanced op-
eration and controls. 

(b) MODELING RESEARCH AND DEVELOPMENT.—The Secretary 
shall support development of models of emerging technologies and 
systems to facilitate the secure and reliable design, planning, and 
operation of the electric grid for use by industry stakeholders. In 
particular, the Secretary shall support development of— 
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(1) models to analyze and predict the effects of adverse phys-
ical and cyber events on the electric grid; 

(2) coupled models of electrical, physical, and cyber systems; 
(3) models of existing and emerging technologies being de-

ployed on the electric grid due to projected changes in the elec-
tric generation mix and loads, for a variety of regional charac-
teristics; and 

(4) integrated models of the communications, transmission, 
distribution, and other interdependent systems for existing, 
new, and emerging technologies. 

(c) SITUATIONAL AWARENESS RESEARCH AND DEVELOPMENT.— 
(1) IN GENERAL.—The Secretary shall support development of 

computational tools and technologies to improve sensing, moni-
toring, and visualization of the electric grid for real-time situa-
tional awareness and decision support tools that enable im-
proved operation of the power system, including utility, non- 
utility, and customer grid-connected assets, for use by industry 
partners. 

(2) DATA USE.—In developing visualization capabilities under 
this section, the Secretary shall develop tools for industry stake-
holders to use to analyze data collected from advanced meas-
urement and monitoring technologies, including data from pha-
sor measurement units and advanced metering units. 

(3) SEVERE EVENTS.—The Secretary shall prioritize enhanc-
ing cyber and physical situational awareness of the electric grid 
during adverse manmade and naturally-occurring events. 

(d) ARCHITECTURE.—The Secretary shall conduct research in col-
laboration with industry stakeholders to develop model grid archi-
tectures to assist with wide-area transmission and distribution 
planning that incorporate expected changes to the modern electric 
grid. In supporting the development of model grid architectures, the 
Secretary shall— 

(1) analyze a variety of grid architecture scenarios that range 
from minor upgrades to existing transmission grid infrastruc-
ture to scenarios that involve the replacement of significant por-
tions of existing transmission grid infrastructure; 

(2) analyze the effects of the increasing proliferation of renew-
able and other zero emissions energy generation sources, in-
creasing use of distributed resources owned by non-utility enti-
ties, and the use of digital and automated controls not managed 
by grid operators; 

(3) include a variety of new and emerging distribution grid 
technologies, including distributed energy resources, electric ve-
hicle charging stations, distribution automation technologies, 
energy storage, and renewable energy sources; 

(4) analyze the effects of local load balancing and other forms 
of decentralized control; 

(5) analyze the effects of changes to grid architectures result-
ing from modernizing electric grid systems, including commu-
nications, controls, markets, consumer choice, emergency re-
sponse, electrification, and cybersecurity concerns; and 

(6) develop integrated grid architectures that incorporate sys-
tem resilience for cyber, physical, and communications systems. 

(e) OPERATION AND CONTROLS RESEARCH AND DEVELOPMENT.— 
The Secretary shall conduct research to develop improvements to the 
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operation and controls of the electric grid, in coordination with in-
dustry partners. Such activities shall include— 

(1) a training facility or facilities to allow grid operators to 
gain operational experience with advanced grid control concepts 
and technologies; 

(2) development of cost-effective advanced operation and con-
trol concepts and technologies, such as adaptive islanding, dy-
namic line rating systems, power flow controllers, network to-
pology optimization, smart circuit breakers, intelligent load 
shedding, and fault-tolerant control system architectures; 

(3) development of real-time control concepts using artificial 
intelligence and machine learning for improved electric grid re-
silience; and 

(4) utilization of advanced data analytics including load fore-
casting, power flow modeling, equipment failure prediction, re-
source optimization, risk analysis, and decision analysis. 

(f) INTEROPERABILITY RESEARCH AND DEVELOPMENT.—The Sec-
retary shall conduct research and development on tools and tech-
nologies that improve the interoperability and compatibility of new 
and emerging components, technologies, and systems with existing 
electric grid infrastructure. 

(g) COMPUTING RESOURCES AND DATA COORDINATION RESEARCH 
AND DEVELOPMENT.—In carrying out this section, the Secretary 
shall— 

(1) leverage existing computing resources at the National Lab-
oratories; 

(2) develop voluntary standards for data taxonomies and 
communication protocols in coordination with public and pri-
vate sector stakeholders; and 

(3) comply with section 8 of the Grid Modernization Research 
and Development Act of 2019. 

(h) INFORMATION SHARING.—None of the activities authorized in 
this section shall require private entities to share information or 
data with the Secretary. 

* * * * * * * 
SEC. 1310. GRID RESILIENCE AND EMERGENCY RESPONSE. 

(a) IN GENERAL.—Not later than 180 days after the enactment of 
the Grid Modernization Research and Development Act of 2019, the 
Secretary shall establish a research, development, and demonstra-
tion program to enhance resilience and strengthen emergency re-
sponse and management pertaining to the electric grid. 

(b) GRANTS.—The Secretary shall award grants to eligible entities 
under subsection (c) on a competitive basis to conduct research and 
development with the purpose of improving the resilience and reli-
ability of electric grid by— 

(1) developing methods to improve community and govern-
mental preparation for and emergency response to large-area, 
long-duration electricity interruptions, including through the 
use of energy efficiency, storage, and distributed generation 
technologies; 

(2) developing tools to help utilities and communities ensure 
the continuous delivery of electricity to critical facilities; 

(3) developing tools to improve coordination between utilities 
and relevant Federal agencies to enable communication, infor-
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mation-sharing, and situational awareness in the event of a 
physical or cyber attack on the electric grid; 

(4) developing technologies and capabilities to withstand and 
address the current and projected impact of the changing cli-
mate on electric grid infrastructure, including extreme weather 
events and other natural disasters; 

(5) developing technologies capable of early detection of dete-
riorating electrical equipment on the transmission and distribu-
tion grid, including detection of spark ignition from wildfires 
and risks of vegetation contact; and 

(6) assessing upgrades and additions needed to electric grid 
infrastructure due to projected changes in the electricity genera-
tion mix and electricity demand. 

(c) ELIGIBLE ENTITIES.—The entities eligible to receive grants 
under this section include— 

(1) an institution of higher education; 
(2) a nonprofit organization; 
(3) a National Laboratory; 
(4) a unit of State, local, or tribal government; 
(5) an electric utility or electric cooperative; 
(6) a retail service provider of electricity; 
(7) a private commercial entity; 
(8) a partnership or consortium of 2 or more entities de-

scribed in subparagraphs (1) through (7). 
(d) RELEVANT ACTIVITIES.—Grants awarded under subsection (b) 

shall include funding for research and development activities re-
lated to the purpose described in subsection (b), such as— 

(1) development of technologies to use distributed energy re-
sources, such as solar photovoltaics, energy storage systems, 
electric vehicles, and microgrids to improve grid and critical 
end-user resilience; 

(2) analysis of non-technical barriers to greater integration 
and use of technologies on the distribution grid; 

(3) analysis of past large-area, long-duration electricity inter-
ruptions to identify common elements and best practices for 
electricity restoration, mitigation, and prevention of future dis-
ruptions; 

(4) development of advanced monitoring, analytics, operation, 
and controls of electricity grid systems to improve electric grid 
resilience; 

(5) analysis of technologies, methods, and concepts that can 
improve community resilience and survivability of frequent or 
long-duration power outages; 

(6) development of methodologies to maintain cybersecurity 
during restoration of electric grid infrastructure and operation; 

(7) development of advanced power flow control systems and 
components to improve electric grid resilience; and 

(8) any other relevant activities determined by the Secretary. 
(e) TECHNICAL ASSISTANCE.— 

(1) IN GENERAL.—The Secretary shall provide technical as-
sistance to eligible entities for the commercial application of 
technologies to improve the resilience of the electric grid and 
commercial application of technologies to help entities develop 
plans for preventing and recovering from various power outage 
scenarios at the local, regional, and State level. 
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(2) TECHNICAL ASSISTANCE PROGRAM.—The technical assist-
ance program established in paragraph (1) shall include assist-
ance to eligible entities for— 

(A) the commercial application of technologies developed 
from the grant program established in subsection (b), in-
cluding municipal and cooperative utilities; 

(B) the development of methods to strengthen or other-
wise mitigate adverse impacts on electric grid infrastruc-
ture against natural hazards; 

(C) the use of Department data and modeling tools for 
various purposes; and 

(D) a resource assessment and analysis of future demand 
and distribution requirements, including development of 
advanced grid architectures and risk analysis. 

(3) ELIGIBLE ENTITIES.—The entities eligible to receive tech-
nical assistance for commercial application of technologies 
under this section include— 

(A) representatives of all sectors of the electric power in-
dustry, including electric utilities, trade organizations, and 
transmission and distribution system organizations, own-
ers, and operators; 

(B) State and local governments and regulatory authori-
ties, including public utility commissions; 

(C) tribal and Alaska Native governmental entities; 
(D) partnerships among entities under subparagraphs (A) 

through (C); 
(E) regional partnerships; and 
(F) any other entities the Secretary deems appropriate. 

(4) AUTHORITY.—Nothing in this section shall authorize the 
Secretary to require any entity to adopt any model, tool, tech-
nology, plan, analysis, or assessment. 

(f) COORDINATION.—In carrying out this section, the Secretary 
shall comply with section 8 of the Grid Modernization Research and 
Development Act of 2019. 
SEC. 1311. HYBRID ENERGY SYSTEMS. 

(a) IN GENERAL.—Not later than 180 days after the enactment of 
the Grid Modernization Research and Development Act of 2019, the 
Secretary shall establish a research, development, and demonstra-
tion program to develop cost-effective hybrid energy systems, includ-
ing— 

(1) development of computer modeling to design different con-
figurations of hybrid energy systems and to optimize system op-
eration; 

(2) research on system integration needed to plan, design, 
build, and operate hybrid energy systems, including inter-
connection requirements with the electric grid; 

(3) development of hybrid energy systems for various applica-
tions, including— 

(A) thermal energy generation and storage for buildings 
and manufacturing; 

(B) electricity storage coupled with energy generation; 
(C) desalination; 
(D) production of liquid and gaseous fuels; and 
(E) production of chemicals such as ammonia and ethyl-

ene; 
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(4) development of testing facilities for hybrid energy systems; 
and 

(5) research on incorporation of various technologies for hy-
brid energy systems, including nuclear energy, renewable en-
ergy, storage, and carbon capture, utilization, and sequestration 
technologies. 

(b) STRATEGIC PLAN.— 
(1) IN GENERAL.—Not later than 1 year after the date of the 

enactment of the Grid Modernization Research and Develop-
ment Act of 2019, the Secretary shall submit to the Committee 
on Science, Space, and Technology of the House of Representa-
tives and the Committee on Energy and Natural Resources of 
the Senate a strategic plan that identifies opportunities, chal-
lenges, and standards needed for the development and commer-
cial application of hybrid energy systems. The strategic plan 
shall include— 

(A) analysis of the potential benefits of development of 
hybrid electric systems on the electric grid; 

(B) analysis of the potential contributions of hybrid en-
ergy systems to different grid architecture scenarios; 

(C) research and development goals for various hybrid 
energy systems, including those identified in subsection (b); 

(D) assessment of policy and market barriers to the adop-
tion of hybrid energy systems; 

(E) analysis of the technical and economic feasibility of 
adoption of different hybrid energy systems; and 

(F) a 10-year roadmap to guide the program established 
under subsection (a). 

(2) UPDATES.—Not less than once every 3 years for the dura-
tion of this research program, the Secretary shall submit an up-
dated version of the strategic plan to the Committee on Science, 
Space, and Technology of the House of Representatives and the 
Committee on Energy and Natural Resources of the Senate. 

(c) PROGRAM IMPLEMENTATION.—In carrying out the research, de-
velopment, demonstration, and commercial application aims of sec-
tion, the Secretary shall— 

(1) implement the recommendations set forth in the strategic 
plan in subsection (b); 

(2) coordinate across all relevant program offices at the De-
partment, including— 

(A) the Office of Energy Efficiency and Renewable En-
ergy; 

(B) the Office of Nuclear Energy; and 
(C) the Office of Fossil Energy; 

(3) leverage existing programs and resources of the Depart-
ment; 

(4) prioritize activities that accelerate the development of inte-
grated electricity generation, storage, and distribution systems 
with net zero greenhouse gas emissions; and 

(5) comply with section 8 of the Grid Modernization Research 
and Development Act of 2019. 

(d) HYBRID ENERGY SYSTEM DEFINED.—The term ‘‘hybrid energy 
system’’ means a system composed of 2 or more co-located or jointly 
operated sub-systems of energy generation, energy storage, or other 
energy technologies. 
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SEC. 1312. INDUSTRY ALLIANCE. 
(a) IN GENERAL.—Not later than 180 days after the enactment of 

the Grid Modernization Research and Development Act of 2019, the 
Secretary shall establish an advisory committee (to be known as the 
‘‘Industry Alliance’’) to advise the Secretary on the authorization of 
research, development, and demonstration projects under sections 
1304 and 1304a. 

(b) MEMBERSHIP.—The Industry Alliance shall be composed of 
members selected by the Secretary that, as a group, are broadly rep-
resentative of United States electric grid research, development, in-
frastructure, operations, and manufacturing expertise. 

(c) RESPONSIBILITY.—The Secretary shall annually solicit from 
the Industry Alliance— 

(1) comments to identify grid modernization technology needs; 
(2) an assessment of the progress of the research activities on 

grid modernization; and 
(3) assistance in annually updating grid modernization tech-

nology roadmaps. 
SEC. 1313. DEFINITIONS. 

In this title, the following definitions apply: 
(1) CRITICAL FACILITY.—The term ‘‘critical facility’’ means a 

manmade structure that the Secretary determines vital to socio-
economic activities such that, if destroyed or damaged, such de-
struction or damage could cause substantial disruption to such 
socioeconomic activities. 

(2) DISTRIBUTION AUTOMATION.—The term ‘‘distribution auto-
mation’’ means systems and technologies that exert intelligent 
control over electrical grid functions at the distribution level. 

(3) RESILIENCE.—The term ‘‘resilience’’ means the ability to 
withstand and reduce the magnitude or duration of disruptive 
events, which includes the capability to anticipate, absorb, 
adapt to, or rapidly recover from such an event, including from 
deliberate attacks, accidents, and naturally occurring threats or 
incidents. 

* * * * * * * 

ENERGY POLICY ACT OF 2005 

SECTION 1. SHORT TITLE; TABLE OF CONTENTS. 
(a) SHORT TITLE.—This Act may be cited as the ‘‘Energy Policy 

Act of 2005’’. 
(b) TABLE OF CONTENTS.—The table of contents for this Act is as 

follows: 
Sec. 1. Short title; table of contents. 

* * * * * * * 

TITLE IX—RESEARCH AND DEVELOPMENT 

* * * * * * * 

Subtitle C—Renewable Energy 

* * * * * * * 
Sec. 936. Research and development into integrating renewable energy onto the elec-

tric grid. 

* * * * * * * 
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TITLE IX—RESEARCH AND 
DEVELOPMENT 

* * * * * * * 

Subtitle B—Distributed Energy and 
Electric Energy Systems 

* * * * * * * 
SEC. 925. ELECTRIC TRANSMISSION AND DISTRIBUTION PROGRAMS. 

(a) PROGRAM.—The Secretary shall establish a comprehensive re-
search, development, and demonstration program to ensure the re-
liability, efficiency, and environmental integrity of electrical trans-
mission and distribution systems, which shall include— 

(1) advanced energy delivery technologies, energy storage 
technologies, materials, and systems, giving priority to new 
transmission technologies, including composite conductor mate-
rials and other technologies that enhance reliability, oper-
ational flexibility, or power-carrying capability; 

(2) advanced grid reliability and efficiency technology devel-
opment; 

(3) technologies contributing to significant load reductions; 
(4) advanced metering, load management, and control tech-

nologies; 
(5) technologies to enhance existing grid components; 
(6) the development and use of high-temperature super-

conductors to— 
(A) enhance the reliability, operational flexibility, or 

power-carrying capability of electric transmission or dis-
tribution systems; or 

(B) increase the efficiency of electric energy generation, 
transmission, distribution, or storage systems; 

(7) integration of power systems, including systems to deliver 
high-quality electric power, electric power reliability, and com-
bined heat and power; 

(8) supply of electricity to the power grid by small scale, dis-
tributed and residential-based power generators; 

(9) the development and use of advanced grid design, oper-
ation, and planning tools; 

(10) the development of cost-effective technologies that enable 
two-way information and power flow between distributed energy 
resources and the electric grid; 

(11) the development of technologies and concepts that enable 
interoperability between distributed energy resources and other 
behind-the-meter devices and the electric grid; 

ø(10)¿ (12) any other infrastructure technologies, as appro-
priate; and 

ø(11)¿ (13) technology transfer and education. 
(b) PROGRAM PLAN.— 

(1) IN GENERAL.—Not later than 1 year after the date of en-
actment of this Act, the Secretary, in consultation with other 
appropriate Federal agencies, shall prepare and submit to Con-
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gress a 5-year program plan to guide activities under this sec-
tion. 

(2) CONSULTATION.—In preparing the program plan, the Sec-
retary shall consult with— 

(A) utilities; 
(B) energy service providers; 
(C) manufacturers; 
(D) institutions of higher education; 
(E) other appropriate State and local agencies; 
(F) environmental organizations; 
(G) professional and technical societies; and 
(H) any other persons the Secretary considers appro-

priate. 
(c) IMPLEMENTATION.—The Secretary shall consider imple-

menting the program under this section using a consortium of par-
ticipants from industry, institutions of higher education, and Na-
tional Laboratories. 

(d) REPORT.—Not later than 2 years after the submission of the 
plan under subsection (b), the Secretary shall submit to Congress 
a report— 

(1) describing the progress made under this section; and 
(2) identifying any additional resources needed to continue 

the development and commercial application of transmission 
and distribution of infrastructure technologies. 

(e) POWER DELIVERY RESEARCH INITIATIVE.— 
(1) IN GENERAL.—The Secretary shall establish a research, 

development, and demonstration initiative specifically focused 
on power delivery using components incorporating high tem-
perature superconductivity. 

(2) GOALS.—The goals of the Initiative shall be— 
(A) to establish world-class facilities to develop high tem-

perature superconductivity power applications in partner-
ship with manufacturers and utilities; 

(B) to provide technical leadership for establishing reli-
ability for high temperature superconductivity power ap-
plications, including suitable modeling and analysis; 

(C) to facilitate the commercial transition toward direct 
current power transmission, storage, and use for high 
power systems using high temperature superconductivity; 
and 

(D) to facilitate the integration of very low impedance 
high temperature superconducting wires and cables in ex-
isting electric networks to improve system performance, 
power flow control, and reliability. 

(3) INCLUSIONS.—The Initiative shall include— 
(A) feasibility analysis, planning, research, and design to 

construct demonstrations of superconducting links in high 
power, direct current, and controllable alternating current 
transmission systems; 

(B) public-private partnerships to demonstrate deploy-
ment of high temperature superconducting cable into 
testbeds simulating a realistic transmission grid and 
under varying transmission conditions, including actual 
grid insertions; and 
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(C) testbeds developed in cooperation with National Lab-
oratories, industries, and institutions of higher education 
to— 

(i) demonstrate those technologies; 
(ii) prepare the technologies for commercial intro-

duction; and 
(iii) address cost or performance roadblocks to suc-

cessful commercial use. 
(f) TRANSMISSION AND DISTRIBUTION GRID PLANNING AND OPER-

ATIONS INITIATIVE.— 
(1) IN GENERAL.—The Secretary shall establish a research, 

development, and demonstration initiative specifically focused 
on tools needed to plan, operate, and expand the transmission 
and distribution grids in the presence of competitive market 
mechanisms for energy, load demand, customer response, and 
ancillary services. 

(2) GOALS.—The goals of the Initiative shall be— 
(A)(i) to develop and use a geographically distributed 

center, consisting of institutions of higher education, and 
National Laboratories, with expertise and facilities to de-
velop the underlying theory and software for power system 
application; and 

(ii) to ensure commercial development in partnership 
with software vendors and utilities; 

(B) to provide technical leadership in engineering and 
economic analysis for the reliability and efficiency of power 
systems planning and operations in the presence of com-
petitive markets for electricity; 

(C) to model, simulate, and experiment with new market 
mechanisms and operating practices to understand and op-
timize those new methods before actual use; and 

(D) to provide technical support and technology transfer 
to electric utilities and other participants in the domestic 
electric industry and marketplace. 

(g) HIGH-VOLTAGE TRANSMISSION LINES.—As part of the program 
described in subsection (a), the Secretary shall award a grant to a 
university research program to design and test, in consultation 
with the Tennessee Valley Authority, state-of-the-art optimization 
techniques for power flow through existing high voltage trans-
mission lines. 

Subtitle C—Renewable Energy 

* * * * * * * 
SEC. 936. RESEARCH AND DEVELOPMENT INTO INTEGRATING RENEW-

ABLE ENERGY ONTO THE ELECTRIC GRID. 
(a) IN GENERAL.—Not later than 180 days after the enactment of 

the Grid Modernization Research and Development Act of 2019, the 
Secretary shall establish a research, development, and demonstra-
tion program on technologies that enable integration of renewable 
energy generation sources onto the electric grid across multiple pro-
gram offices of the Department. The program shall include— 

(1) forecasting for predicting generation from variable renew-
able energy sources; 
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(2) development of cost-effective low-loss, long-distance trans-
mission lines; and 

(3) development of cost-effective advanced technologies for 
variable renewable generation sources to provide grid services. 

(b) COORDINATION.—In carrying out this program, the Secretary 
shall— 

(1) coordinate across all relevant program offices at the De-
partment to achieve the goals established in this section, includ-
ing the Office of Electricity; and 

(2) comply with section 8 of the Grid Modernization Research 
and Development Act of 2019. 

(c) ADOPTION OF TECHNOLOGIES.—In carrying out this section, the 
Secretary shall consider barriers to adoption and commercial appli-
cation of technologies that enable integration of renewable energy 
sources onto the electric grid, including cost and other economic 
barriers, and shall coordinate with relevant entities to reduce these 
barriers. 

* * * * * * * 
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