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Calendar No. 270 
116TH CONGRESS REPORT " ! SENATE 1st Session 116–149 

GRID MODERNIZATION ACT OF 2019 

OCTOBER 24, 2019.—Ordered to be printed 

Ms. MURKOWSKI, from the Committee on Energy and Natural 
Resources, submitted the following 

R E P O R T 

[To accompany S. 2332] 

The Committee on Energy and Natural Resources, to which was 
referred the bill (S. 2332) to provide for the modernization of the 
electric grid, and for other purposes, having considered the same, 
reports favorably thereon without amendment and recommends 
that the bill do pass. 

PURPOSE 

The purpose of S. 2332 is to provide for the modernization of the 
electric grid. 

BACKGROUND AND NEED 

The United States’ electric grid is comprised of a vast network 
of transmission and distribution systems that deliver electricity 
from producers to consumer homes and businesses. Many sectors of 
our economy, including healthcare and manufacturing, simply can-
not operate without a reliable supply of electricity. 

Large, centralized fossil fuel-fired resources have historically pro-
vided the majority of electricity generation in the United States. 
Recently, however, the generation fuel mix has moved toward an 
increased use of intermittent renewable resources and decentral-
ized, behind-the-meter sources of power. For example, in 1998 coal 
accounted for approximately 55 percent of electricity generation, 
and non-hydropower renewables accounted for just over one per-
cent. In 2018, coal declined to only 27.4 percent of generation, and 
non-hydropower renewables increased to slightly over 10 percent. 

Such a dramatic shift in the power supply mix has required utili-
ties to spend a significant amount on upgrades and additions to 
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transmission infrastructure. In 2016 and 2017 alone, utilities regu-
lated by the Federal Energy Regulatory Commission (FERC)— 
which represent about 70 percent of all electricity demand in the 
country—spent over $40 billion on capital additions for trans-
mission infrastructure. Utilities have also invested significantly in 
energy storage, which helps to balance the output of renewable re-
sources. According to Wood Mackenzie Power & Renewable’s recent 
report, ‘‘Global Energy Storage Outlook 2019: 2018 Year in Review 
and Outlook to 2024,’’ U.S. energy storage deployments will grow 
thirteen fold over the next six years, with $71 billion in invest-
ment. 

S. 2332 would provide the Department of Energy (DOE) with the 
tools it needs to facilitate this grid transition and support industry 
and states as they adapt to the energy needs of the future. Specifi-
cally, the bill authorizes research, development, and demonstration 
programs at DOE for energy storage, distribution infrastructure, 
and microgrids. It also requires DOE to develop model grid archi-
tecture and model policy pathways to modernize the electric grid. 

LEGISLATIVE HISTORY 

S. 2332 was introduced by Senators Cantwell, Heinrich, and 
Hirono on July 30, 2019. 

In the 115th Congress, a similar measure was included as title 
II, subtitle D, in S. 1460, the Energy and Natural Resources Act 
of 2017. S. 1460 was introduced by Senators Murkowski and Cant-
well on June 28, 2017, and placed directly on the Legislative Cal-
endar (Cal. 162). 

In the 114th Congress, a similar measure was included as title 
II, subtitle D, in S. 2012, the Energy Policy Modernization Act of 
2016. An original bill, S. 2012 was reported by the Committee on 
Energy and Natural Resources on July 30, 2015, and passed by the 
Senate, as amended, on April 26, 2016, by a vote of 85–12. 

The Senate Committee on Energy and Natural Resources met in 
open business session on September 25, 2019, and ordered S. 2332 
favorably reported. 

COMMITTEE RECOMMENDATION 

The Senate Committee on Energy and Natural Resources, in 
open business session on September 25, 2019, by a majority voice 
vote of a quorum present, recommends that the Senate pass S. 
2332. Senators Barrasso and Lee asked to be recorded as voting no. 

SECTION-BY-SECTION-ANALYSIS 

Section. 1. Short title; table of contents 
Section 1 sets forth the short title of the bill and includes a table 

of contents. 

Sec. 2. Definitions 
Section 2 provides key definitions. 

Sec. 3. Grid storage program 
Section 3(a) directs the Secretary of Energy (Secretary) to con-

duct a program of research, development, and demonstration of 
grid-scale energy storage that addresses the principal challenges 
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identified in the 2013 Department of Energy Strategic Plan for 
Grid Energy Storage. 

Subsection (b) specifies the program’s focus areas, including sys-
tems research; power conversion technologies research; grid-scale 
testing and analysis of storage devices; and electric storage device 
safety and reliability. 

Subsection (c) authorizes the Secretary to provide technical and 
financial assistance to States, Indian Tribes, or units of local gov-
ernment to participate in or use the program. 

Subsection (d) authorizes $50 million for each of fiscal years 
(FYs) 2020 through 2028 for purposes of this section. 

Subsection (e) states that nothing in this Act shall conflict with 
or duplicate regulatory requirements or mandatory standards pur-
suant to section 215 of the Federal Power Act (16 U.S.C. 824o). 

Subsection (f) directs the Secretary to ensure that the use of 
funds to carry out this section is coordinated among all Department 
offices within the Grid Modernization Initiative and other pro-
grams conducting energy storage research. 

Sec. 4. Technology demonstration on the distribution system 
Section 4(a) requires the Secretary to establish a grant program 

to carry out projects related to the modernization of the electric 
grid, including for distribution system technologies. 

Subsection (b) specifies that to be eligible for the grant program 
projects must be: (1) designed to improve the performance and effi-
ciency of the future electric grid: and (2) demonstrate (A) secure in-
tegration of two or more energy resources and (B) secure integra-
tion and interoperability of communications and information tech-
nologies. 

Sec. 5. Micro-grid and hybrid micro-grid systems program. 
Section 5(a) provides key definitions for this section. 
Subsection (b)(1) requires the Secretary to establish a program to 

promote the development of: (A) hybrid micro-grid systems for iso-
lated communities and (B) micro-grid systems to increase the resil-
ience of critical infrastructure. 

Subsection (b)(2) divides the program into the following five 
phases: Phase I consists of developing a feasibility assessment; 
Phase II consists of developing an implementation strategy for hy-
brid micro-grid systems for isolated communities; Phase III, to be 
done in parallel with Phase II, consists of developing an implemen-
tation strategy for micro-grid systems that increase the resilience 
of critical infrastructure; Phase IV consists of cost-shared dem-
onstration projects; and Phase V consists of a benefits analysis plan 
to inform regulators, policymakers, and stakeholders about the pro-
gram’s benefits. 

Subsection (b)(3) specifies requirements for the Secretary to con-
sider in developing the strategy to promote the development of hy-
brid micro-grid systems for isolated communities in paragraph 
2(B). These requirements include establishing targets for the poten-
tial for renewable integration into hybrid micro-grid system; local 
workforce opportunities; additional infrastructure needs for such 
systems; and the impact of hybrid micro-grid systems on defense, 
homeland security, economic development, and environmental in-
terests. 
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Subsection (c) provides that the Secretary shall carry out the pro-
gram with relevant stakeholders, including States, local govern-
ments, Indian Tribes, and private sector entities. 

Subsection (d) requires the Secretary to submit within 180 days, 
and annually thereafter through calendar year 2029, a report to 
the Senate Energy and Natural Resources Committee and the 
House Energy and Commerce Committee on the efforts to imple-
ment the program and the status of the program’s strategy. 

Sec. 6. Electric grid architecture, scenario development, and mod-
eling 

Section 6(a) requires the Secretary to establish and facilitate a 
collaborative process to develop model grid architecture and a set 
of future scenarios to examine the impacts of different combina-
tions of resources on the electric grid. Based on the findings of the 
model architecture and scenarios, which must account for market 
structure differences, the Secretary is required to determine wheth-
er any new standards are necessary for the grid, and if so, make 
recommendations for such standards. 

Subsection (b) directs the Secretary to conduct modeling based on 
the scenarios developed in subsection (a) and analyze and evaluate 
the impacts of the models to assist stakeholders in enhancing plan-
ning, avoiding stranded costs, and maximizing cost-effective grid- 
related investments. 

Subsection (c) directs the Secretary to develop the scenarios and 
conduct the modeling and analysis under this section with a vari-
ety of stakeholders, including States, National Laboratories, aca-
demic institutions, and industry. 

Subsection (d) states that nothing in this section grants any per-
son the right to review protected information concerning grid archi-
tecture or scenarios. 

Sec. 7. Voluntary model pathways 
Section 7(a) requires the Secretary to initiate, within 90 days of 

enactment, the development of voluntary model pathways for mod-
ernizing the electric grid through a collaborative public-private ef-
fort that, among other goals, produces illustrative policy pathways 
for States, regions and regulators, and facilitates the modernization 
of the grid and associated communications networks. The goal of 
the pathways is to achieve a number of objectives, including situa-
tional awareness of the electric system; increased innovation; con-
sumer empowerment; and enhanced grid resilience. This section 
further directs the Secretary to establish a steering committee, 
within 90 days of enactment, consisting of experts from the public, 
private, and academic sectors to develop such pathways. 

Subsection (b) authorizes the Secretary to provide technical as-
sistance to States, Indian Tribes, or units of local government to 
adopt or implement one or more pathway elements. 

Sec. 8. Performance metrics for electricity infrastructure providers 
Section 8(a) directs the Secretary, in consultation with the steer-

ing committing, to submit to the Senate Energy and Natural Re-
sources Committee and the House Energy and Commerce Com-
mittee, within two years of enactment, a report that includes an 
evaluation of grid performance and a description of the costs and 
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benefits associated with the changes evaluated in the scenarios 
under section 6. 

Subsection (b) specifies requirements for the Secretary to con-
sider in developing metrics for the required report, including stand-
ard methodologies for calculating performance metrics and costs 
and benefits to ratepayers; identification of tools, resources, and de-
ployment models that enable improved performance through adop-
tion of emerging technologies; and the role of States and local regu-
latory authorities in enabling a robust future electric grid. 

Sec. 9. Voluntary State, regional, and local electricity distribution 
planning 

Section 9(a) directs the Secretary to provide, on the request of a 
State, regional organization, or electric utility, assistance to de-
velop electricity distribution plans by conducting resource assess-
ments and analysis of future demand and distribution require-
ments, and developing open source tools for State, regional, and 
local planning and operations. 

Subsection (b) states that such assessments must include the 
evaluation of physical security, cybersecurity, communications 
needs, and the advanced use of grid architecture to analyze risks 
in an all-hazards approach. 

Subsection (c) specifies that information collected in the course of 
conducting a resource assessment and analysis of future demand 
and distribution requirements shall be considered critical electric 
infrastructure information under section 215A of the Federal Power 
Act. 

Subsection (d) directs the Secretary to provide technical assist-
ance to States, regional reliability entities, and other distribution 
asset owners and operators in the development of distribution 
plans. 

Subsection (e) states that any entity that requested technical as-
sistance under this section may withdraw the request at any time 
and, at such time of withdrawal, the Secretary shall terminate all 
assistance efforts. 

Subsection (f) provides that nothing in this section authorizes the 
Secretary to require any entities to adopt any model, tool, plan, 
analysis, or assessment. 

Sec. 10. Authorization of appropriations 
Section 10 authorizes $200 million for each of FYs 2020 through 

2028 to carry out section 4 through section 10. 

COST AND BUDGETARY CONSIDERATIONS 

The Congressional Budget Office estimate of the costs of this 
measure has been requested but was not received at the time the 
report was filed. When the Congressional Budget Office completes 
its cost estimate, it will be posted on the internet at www.cbo.gov. 

REGULATORY IMPACT EVALUATION 

In compliance with paragraph 11(b) of rule XXVI of the Standing 
Rules of the Senate, the Committee makes the following evaluation 
of the regulatory impact which would be incurred in carrying out 
S. 2332. The bill is not a regulatory measure in the sense of impos-
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ing Government-established standards or significant economic re-
sponsibilities on private individuals and businesses. 

No personal information would be collected in administering the 
program. Therefore, there would be no impact on personal privacy. 

Little, if any, additional paperwork would result from the enact-
ment of S. 2332, as ordered reported. 

CONGRESSIONALLY DIRECTED SPENDING 

S. 2332, as ordered reported, does not contain any congression-
ally directed spending items, limited tax benefits, or limited tariff 
benefits as defined in rule XLIV of the Standing Rules of the Sen-
ate. 

EXECUTIVE COMMUNICATIONS 

Executive views on S. 2332 were not requested by the Com-
mittee. 

CHANGES IN EXISTING LAW 

In compliance with paragraph 12 of rule XXVI of the Standing 
Rules of the Senate, the Committee notes that no changes in exist-
ing law are made by S. 2332 as ordered reported. 

Æ 

VerDate Sep 11 2014 20:44 Oct 26, 2019 Jkt 099010 PO 00000 Frm 00006 Fmt 6659 Sfmt 6611 E:\HR\OC\SR149.XXX SR149kh
am

m
on

d 
on

 D
S

K
JM

1Z
7X

2P
R

O
D

 w
ith

 G
A

LL
E

Y
-H

R
O

C



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue true
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <>
    /CHT <>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents that are to be checked or must conform to PDF/X-1a:2001, an ISO standard for graphic content exchange.  For more information on creating PDF/X-1a compliant PDF documents, please refer to the Acrobat User Guide.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


		Superintendent of Documents
	2022-01-31T14:21:02-0500
	Government Publishing Office, Washington, DC 20401
	Government Publishing Office
	Government Publishing Office attests that this document has not been altered since it was disseminated by Government Publishing Office




