Pathways to To P i C

Commercial Liftoff

|1 26 [/ fESIFY 9ySNHé& A

Re ad LtiHég ofsf
at | i ftoff.

a uf
{2fdze2y (G2 wAaAiay3a 9f S

Addressinglecstdemang requires a portf oltieor ma pdpernoaancdh
(d yewish commavai bthebckhen olwohgilees pavi ng the whegr mo su
(10+ year $ storyowtnh t he path to a clean energy futur e

As outlinet eiam [FEOEdsgy Resources to Meeth®abUmi tCeamt et
States is returning to a period of rapid electricit
grow-201% in the nexduddudd cce bapn dne &0 reoeits si on$ t arget
driven by economic development (manufacturing and i

beneficial electrification (transport, building, in
U.S. demand growth radwgh tthh@ 0@isce wTha pbap agr ttrhent of
has been anticipating and planning for increasing e

achi evzeernoretemi ssi ons targets.

Il nvesting across each séfgmemt bat kt pewpowgengysat e mn
t hteransmi ssion and di seantddbuti etr dbbldnrdrasery sadféfgisci er
is critical to comprehenPOERKWYHMstuprpeordf dRemacwr ge oAwt
report further outelcihmesso dbtghyei opnosa naflveatieloshmlfey ( engb ) er s

modernizing interconnection procesceemeettvel ec¢nhgi girf
needs whileamaehtabhéenpgaffor.dable, and secure grid
DOE®st hways to Commerdieal (BiLfi iodd rft irfeipeogy tvedat it t a
commercial deployment at scale for multiple availab
that are part of “this broad portfolio.

Energy and grid solutions within the portfolio to meet electricity demand as covered by Liftoff reports

Grid Scale Clean Energy Grid Infrastructure Energy Efficiency and
Deployment Enhancement and Expansion Demand Side Flexibility
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Expand existing supply Enhance existing T&D with advanced Improve energy P> Covered by a Liftoff
(including repurposing existing ) grid solutions*** efficiency report (as of July 2024)
P> Forthcoming Liftoff
) golar A kg ﬁd_f"cfd reconductoring Building efficiency report (as of July 2024)
* Onshore wind ; > 9 g > mal and " )
« Storage (batteries) » Distribution automation 5 = = @ Not covered by a Liftoff
* Hydropower » Point-to-point HVDC report (as of July 2024)
« Conventional geothermal (hydrothermal) » Adv d flexible transformer S
» Nuclear* AN
» Offshore wind *Covered by the “Advanced
4 Nuclear’ Liftoff report
Scale emerging solutions Build new T&D Manage and flex *Covered by the “Carbon
» Advanced nuclear* +  Advanced conductors demand Management’ Liftoff report
» Next-gen thermal * Interregional and regional high voltage DC / .. » .
> Long et Energy Storage (LDES) reymhsles i » Virtual power plants o waredby the Trnovative
» Carbon capture storage (CCS) on power  +  Distribution system * Distributed energy resources id Deployment’ Liftoff report
1s** i * Microgrids
» Clean hydrogen « Fuel cells
«+ Concentrated Solar Power o
NOT EXHAUSTIVE
Theiftoff reports analyze commercialization pathways for <clear

technologies -soald adaphi 6ol [hotblhoéfmer gpammamdioa lulsuyn dceerady but
deployed solutions and do not evaluate sectors that have alrea
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https://www.energy.gov/policy/articles/clean-energy-resources-meet-data-center-electricity-demand
https://www.energy.gov/sites/default/files/2024-04/2024%20The%20Future%20of%20Resource%20Adequacy%20Report.pdf
https://liftoff.energy.gov/

Today, sol-lmas®ed, wiaad bhatatnar heein gipal guetairan s ome of t he

readily scaifcaobmpetdnd veo gtersiosdreugasidt. o Imeatddi ti on t o
i nvest ment in these resources and expanding grid de
solutisand as those cover gc&t.lgy-gedmeaxtgiedot dbefr maépomus | €

enhancing technologidsj |l Vi atsal bpowertpkah-dbg) i mplort
di verse portfolio of resources are readily avail abl

Ri si ng ElIDeonariidca vt daythees Neokrd f t of f

For this esmudrsgpgi udéfi ons covered byishegLidemanhid tepgarnt
three opportiunndiutsitenmsw rt dtiecd hel p padvdere steenedshe near ter
enablheol uti ons needddrfmor the | ong

T I'nveewn cbwelakn gpewer ati on iamd lsutdirngggeadvanced nu
generation geothepmwkyr pfaahbowi wh pdtduprraet,i olnong
energy stor agei,t oandeskuraenadvgaginl abi | ity of these |
scale to meermtdeubdbngg of demand.

T Enhance the existing tr amsonbiys sriaopni dalnyd sdciasltirnigb u
advangresdd! ut(ieoms , adyvancgrde cchoanndcuecetlgonrodl ,ogi e s

T More efficdemandwistelhr vleepl oyment ofanvdi retnuearlg yp ow
efficiency tmpbovkedengs, industri2al plants, an

Accelerating liftofcfoufldr cohéeetti echiyoladgi éevaindr eds ¢
the system to meet hdearb3d0ds needs by

°Not e: Energy efficiency solutions are not covered by a Liftoff
management Tnheeasruorlee of energy efficiency and other availabl e en
DOE&sut ure of ResoruerpcoertAdequacy
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https://www.energy.gov/sites/default/files/2024-04/2024%20The%20Future%20of%20Resource%20Adequacy%20Report.pdf

Priority opportunities for liftoff supported by rising electricity demand

Only includes energy and grid solutions covered by the Liftoff reports; does not include all solutions available to serve demand

Grid Scale Clean Energy
Deployment

|_|

T e

Grid Infrastructure
Enhancement and
Expansion

Energy Efficiency and
Demand Side Flexibility

I M

A=

Invest now in clean bulk power
generation and storage

Priority

opportunities to add baseload supply that

complements variable renewables
and replaces aging power plants

Enhance the existing grid now
with advanced grid solutions

to increase utilization of the
existing system

More efficiently serve demand
now with Virtual Power Plants

that aggregate distributed
resources to serve, shift, and
reduce overall demand

~65-135 GW

Mid-2030s Liftoff
deployment potential

(GW) Adv. Nuclear ccs
Offshore Wind LDES
Next-Gen Geo. Hydrogen*

. Peak demand growth
Mid-2030s Liftoff
deployment potential vs.
peak electricity demand
resource needs

(GW)

~155-165 GW

Latest NERC Qutlook

Example solutions not
covered by Liftoff reports that
are also available to meet
systemn needs

Utility-scale solar, onshore wind,
batteries, hydropower

—

>20-100 GW

Advanced Grid Solutions**
(Innovative Grid Deployment)

Peak demand served by retiring assets

~80-90GW

Latest NERC Outlook

New T&D builds, co-location of demand

with supply to reduce needs

Investment across entire power sector systemis needed to meet growing electricity demand;

>50-100 GW

Virtual Power Plants

" Range of Liftoff potential supply capacity

~155-165 GW

Latest NERC Outlook

Energy efficiency,
micro-grids

—

investment in one segment aloneis not sufficientto match supply and demand

Average project
deployment timeline

~5-10 years
(varies by tech)

<1-3 years

<1-3 years

*Cl ean hysHdgegenati on or storage solution iconmnomuiedc laddeac ciers
reduction and tecahrmieca&ls smperyf cromamdance the commercial vi
*nnovative Grlidf tDoefgflvayeymyiddtse m capacity i mpact of deploying
their full potenti al overnight. Additional capacity i mpact
*Wirtual Pdawdrn oRIfamteport evaluates 20301 &k ptwtyadddh@O0rpGWemnap adi to
addi ti ocd@W200R 3coDERMwed i oV,PPaptoduaint i al hiygRédr3.5 is | ikely
Not:es ftoff deploy®eatf pat reo, éfemin:dhddi ti onal detail on Liftoff
Resour ce Reesedis:cei mcelavddede peak demand growth (e.g., data
wi || need suppbyrepboaagioemstetosf d hatf @ar eretirement and/ or
clean enefhgpegdal ef the transmission & distribution grid
e ______J
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is assumed the new capacity to replace retiring assets could u

assumption here; actual T&D need may vary if neesoesoes ceRse@ds e:
basedoon h American Electric R)dloingei ini Rgl iCab ipl(rLalyRBGTHRLOLMERE s a
proxypyoftemtriplecibirs outlookyeapresteind a2kOBa3wmeémi BO6RA83des all. NERC g
NERCompl ehies dwrtflooek ® 0dviets necessarily reflect the In®tteesrtm mar ke
l oadagnamics evol ve. DOE is continuing to monitor | oad growth de
updates, such as a congressionally mandated report on data cen

Liftoff Oppornovnmt glaml hvepewer generation and storag

l nvest ment in continued r esearncdh ,dedd voeylnoepnme notf, tdheemao
generation and storage solutions covered by the Lif
term so that these technol ogi es arteerdne pnl eoeydesd. aAt sscca
technol ogri @si ¢d@anessential firm capacity tiontmegrtatde m
variable renewabl e energy resources.

Achievizreg ondltni t @ d byt 206D r equ i T9e0s0 aaGW loefa satd d7 X0 on a |
capacity, which wil! enable the increased depl oymen
premium per unit of energy, the inclusamendwdhenucl ea
system decar drbiyz ateidaurci ng t he need for variable gen
and trandmospi omal imar tufdelsi a dilvams & | mimx guaafir @ raadtl ieo n
renewabl es, grid expansion and wupgrades, and fl exib
of varying durations.

Completing the current picmaelbiomes afpour ef famridmjset cotwda makn

significantly investing in other generation and sto
generati on lgoembg matriman ,enebt DSk bot AFHPSB8SBIWN capacity to
grid by208@shiiisd on tdhfeagpmidttude dfe6tWheof~T®Sourboyes ne
2033 ncluding peak demand growt h)aadedebdatclRenkmer iod ¢
El ecReliicatoirlpiooryati onds (NERC) mo¥t meeanf oircnadplasct myyf o
increases ewvka Unrteadr Sthatels 5¢ monsts edro@so myb ywi de

2050, due to accelerated electrification and the ne
These neecaw Ibyodb b dd -lboec accoed and/ or deployed in conjunct
cent ehrsimg ®t -mnermam needd ocatg.ng data centers near adyv
geot her mal devhelsepmeodtusg)i.ons could compl ement conti.

ut i-ddalye and di stri blua#eds wi&mssdoulracre s v(ier.tgudi spowleut @d a
energy rescurgesodsmeet demand needs.

This early invest mentedbnechogi&e®mdi Isobltd atto tchemleoy a
to meecl 2@B0nrredgy These technol dgl anerculbdac @ldl ect
1,300 GW capacity by -29®%, o fr &fhle dthGaidm g t +f @ 0r an cl ear

SMi-a030sftoff technology de pAdowamecned phoulcBlneGaWa bpas at ime s al by 203E
forthcoming Advanced Nuclear Liftoff report update, expected i |
NexGen GeotsheM@®@malGW by LDESG3IB3 GW byO+f+2886re= IMDnNnGW by CEE0-3F5;

10GW by ~b2a0s3e5d on currentl yClamamumhwddapeinecyy generation or st
included in the capacity potenti al but could be a viable capac
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https://www.nerc.com/pa/RAPA/ra/Reliability%20Assessments%20DL/NERC_LTRA_2023.pdf
https://doi.org/10.1016/j.egycc.2021.100046
https://doi.org/10.1016/j.joule.2018.08.006
https://liftoff.energy.gov/advanced-nuclear/
https://liftoff.energy.gov/wp-content/uploads/2024/03/LIFTOFF_DOE_NextGen_Geothermal_v14.pdf
https://liftoff.energy.gov/wp-content/uploads/2023/10/Pathways-to-Commercial-Liftoff-LDES-May-5_UPDATED-v10.pdf
https://liftoff.energy.gov/wp-content/uploads/2024/04/LIFTOFF_DOE_OFFSH_v13.pdf
https://liftoff.energy.gov/wp-content/uploads/2024/02/20230424-Liftoff-Carbon-Management-vPUB_update4.pdf
https://liftoff.energy.gov/wp-content/uploads/2023/05/20230523-Pathways-to-Commercial-Liftoff-Clean-Hydrogen.pdf

gener ati ofnornereedtedzer o eMmTtsiss oinsdibyat2®dH 0t hat sufficie
available to meet future demand needfsf e ptriowd dd mlgu tai
competitively deployed t o Wietshowfid ditaivfeustttummeen ts yisnt etnh en
soluttiodtayy achfiéeoéf -800n®W ecdpaci dybe addedeby a2050
busi rasssu all approach

2050 Incremental Capacity Additions (GW)

~650-1,300 GW

~700-900 GW
~45-80 GW
Incremental clean firm capacity Capacity potential of Liftoff
needed for net zero by 2050 Gen & Storage tech by 2050

with sufficient investment today

Bulk power generation and storage technologies covered by the Liftoff reports:
Advanced Nuclear, Next-Gen Geothermal, Offshore Wind, CCS on power plants, Clean Hydrogen™, Long Duration Energy Storage

*Does not include LRBBES LDO&Badist yn NRAEM Shttcdl muddaerdd iFiut Se e sf ot h ook .

Liftoff Opportunity: Enhance the exin®wiind tardavnasnneciesds
grid solutions

Rapidly scaling commercially available advanced tr a
advanced condonbanaoacsnggtiedhnol ogies, systiemcreolh®eamat i
flexibility, efficiency anhdaetméessi oae &apasttybatioD

depl oyment of these advanced grid-16801 GWi eyst emubtdpa
the transmission anhd dugppoi but(ibaisregy esmemamadiyvi dual t
pot erstiiganli;fi cant addeiotsisdomale ¢dpadivtanmnced grid soluti

42050 ftoff technology deployment potenti al NaszGeumesse oAdchvedcadd Nu
300 GW byDES52260 GW bpfPeEOr= MAIBNOd GW bECHFUPDGW by ROSOd on
NREESt andard Fut amesd y Sdiescnadrrdiroon i Z®5dl.oena nb yh yacssr caghberener gy generati on
solution is not included in the capacity potenti al .Aduti tdowlad b
cl efainrm geocoapanbeéeegfeadr net zer 09 00y RW)5add®ERaMRELNSI  SIepp | vy
Options to Achieve 100% Z022n. El ectricity by 2035

SNRES&St andar d Futduoreess nooutt lionockki ude LDES. Technologies considered
geot hermal, gas and coal CCS, and off shoderwicndreapapiol yci BEREIs¢
as a proxy for fAbusi me-dasas hsghl demaséd, gwowhbsceamdiloawi demandd
NREISt andard Sce(ndaan 020 240)2.3
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https://liftoff.energy.gov/wp-content/uploads/2024/03/LIFTOFF_DOE_NextGen_Geothermal_v14.pdf
https://liftoff.energy.gov/wp-content/uploads/2023/10/Pathways-to-Commercial-Liftoff-LDES-May-5_UPDATED-v10.pdf
https://liftoff.energy.gov/wp-content/uploads/2024/04/LIFTOFF_DOE_OFFSH_v13.pdf
https://liftoff.energy.gov/wp-content/uploads/2024/02/20230424-Liftoff-Carbon-Management-vPUB_update4.pdf
https://scenarioviewer.nrel.gov/?project=0f92fe57-3365-428a-8fe8-0afc326b3b43&mode=view&layout=Default
https://liftoff.energy.gov/wp-content/uploads/2023/05/20230523-Pathways-to-Commercial-Liftoff-Clean-Hydrogen.pdf
https://www.nrel.gov/docs/fy22osti/81644.pdf
https://www.nrel.gov/docs/fy22osti/81644.pdf
https://scenarioviewer.nrel.gov/?project=03ad535d-f0ed-4a6b-8323-c582a606e92c&mode=browse&layout=Default

combi n@Tthinsmpres2@16% oP0GWoef additional peak demand

come online inundernextercédeotraiteesa acc.ording to NERC

Enhancing existing grid capacity can help meet el ec
| owost resources when transmission |lines are constr
and i mproving system effdmriteln&k+y7y dar steivme lail n & atse sh u

transmissiontgothadeaneadydr ndcembiubhwnibmtemalwi g drwer pl
(VPPs8li scus s eidnabye boemet lné only options avtaerdmimbhedt o ac
growt h twhaemrdenins < aipsaca tpyri mary constraint.

Liftoff Opportunity: Mo r a o ewnfi ftiMhicriteunat|l yP osweerrv eP | daenmiasn d

Accelerating depl oymente mdr gy mnfefricd iad n ¢yy ,a vdaii sl tarbilbeu t |
(DERs)VPRsandcan support memanaf fgiroiwd mt by aelmamwdi mg t |
avail ablaends Upepvleyr agi ng diVWRRS bart e da g ghdaRsautcidsnass osfmar
appliances, rooftop solar with batteries, EVs and c
can provide grid serviced Wwike aangaediofi P& cpowegu
appl i ctadt isounpsport deamanpogsiolwlkt & bearsaetdi oonna | | Moolcs\riPaPrei pc s .
can be quickly depl oyetdeom mnndoerdeg ysiod hti os thieceatt. ende EMPoRsse
export power back to the gri dfanrd/ oregpriovei daed dli aci aotni:
di stribution systems .and grid control progr ams

I n recent6ly e@W sof 3di spatchable distributed capacity
nati oBywl2&»0,addi tliodn aAWPRX capaci taddeaultd bHéee grid,
additional capacity pgohestlialip dgmoered 2 I106cBnbyfh 2 03 5.
resources neeeadde maon B @BBaess ed on NERCOGs | atest indust

CroLatting AdoptnidonsSoRiustk sons

Al ongside scaling up i nweettaneogptt,i osneevecdrsakl® chreo sasddr e s
accel erateptmekikethese solutions to achieve depl oymer
el ectricity dé&€manmd ng raadwtpd ¢ oms s i miklistciapnl eb es eacdtdorress s e d
bui |l diomg i mdrekietmandeéyel opi ngupmpldwy s¢ wpirrkdscasada bl i shing
repeatabl e project, daenvde |coopnnteinntuimmogd etlos st reamline pe:]

Depl oyment poténnoabtbase Griloidf tDeefpfl o(yApdro t 2AV2 4v)a.l u2e0 represent s p
increment al peak demand that could be supported from deel oymen
exi stT&@®gi d; greater papactidgmxdiilyipeacwheams technol ogi esPeaak depl oye
demand growth blacsreg Tenr INERRed i a Kl iDleict y2 0AR2s3s)es s ment

"Deployment pot®ntitahl b®&biwfdtr ol ame p oFrotr (teep tc U2 2eN)t. Ht0a tGaV, omo s t
VPP capacity today is in demand rbewlpko npsoeweprr osgurpaprisy tihsatl iamiet euds;e
or decrease consumption from DERs such as smart thermostats, w
8Challenges rABKE eégambeaesded non respective Liftoff reports for eac
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https://liftoff.energy.gov/wp-content/uploads/2024/05/Liftoff_Innovative-Grid-Deployment_Final_5.2-1.pdf
https://www.nerc.com/pa/RAPA/ra/Reliability%20Assessments%20DL/NERC_LTRA_2023.pdf
https://liftoff.energy.gov/wp-content/uploads/2023/10/LIFTOFF_DOE_VVP_10062023_v4.pdf

Key adoptionrisks to be mitigated for sector liftoff

Only includes energy and grid solutions covered by the Liftoff reports; does not include all solutions available to serve demand
Indicates key adoption risks for each technology; not for comparison across technology sectors (between columns)

Grid Scale Clean Energy

gy

CcCs

e Primary adoption risk
: Secondary adoption risk

I_I

Adoption Readiness Levels
Risk Dimensions
(not exhaustive) ¥

Offshore
Wind

Advanced
Nuclear

Next-gen
Geothermal

LDES Hydrogen*

Grid Demand Side
Infrastructure Flexibility
g;:gz A
In e

Advanced
Grid Solutions

Virtual Power
Plants

Value Proposition

Functional Performance
(perceived & actual operational risks)

Ease of Use / Complexity
(operational switching costs)

Market Acceptance

Demand maturity (barriers to

entry with incumbent solutions

advantaged and/or off-take is not ® ® o
easy/standardized and does not

meet the solution’s needs)

Downstream value chain (non-existent,
highly fragmented, or split incentives
across value chain)

Resource Maturity

Manufacturing & supply chain (new or
expanded supply chain necessary for [ (] [
deployments)

(some tech)

Workforce (workforce is limited and/or
significant training is required)

Capital flow (significant capital needed,
esp. from high-risk o (]
taking investors)

Project development (need
to build repeatable project H (]
execution processes) i

Infrastructure (significant investment in
foundational systems necessary) ®

(some tech)

License to Operate

Regulatory and policy (regulatory and/or
policy changes necessary to enable
adoption)

Permitting and siting (complex and
time-consuming process, with multiple [ [ ) (] (]
overlapping jurisdictions in play)

Community perception (perception risks
that could slow deployment)

*Hydrogkomn i s f ocguesreedr atni gro wapnpdl isctaotriaognes ;
Note: Adoption Readidikenes sl enel

Technol ogy fTorana icdnomlsati enelniss to nsf. ARL
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https://www.energy.gov/technologytransitions/adoption-readiness-levels-arl-complement-trl

Neatrerm el ectricity demand growth is a major opport |
i nvest ment and technology communities, to-ubpotahndacc e
broad commercial deployment of t hee elLiefnteafgfy rseod aurtti o

Il ndustry momentum is building to further deploy the
grid needsuding in ways that miRorgaetxea mmlsat,es ttapc alat e
manufacturing and dat,BukentEprerdgmanedreanded dsnwiatghr e e me
Amazon, Google, Microsoft, and Nucor to explore inn
depl oyment ofrepeweoaarpggngeneration i(sufithe a8xooagMicema €
al so announCleeda na Tnreawncshi wiitom NMrEdér gy in Nevada t o s
generation geother mal and other c¢l ean gemeirdattieadn. C
procurefmebt GW of cl ean, firm power by 2026, whi ch h
power purchase agreement s. I n July 2024, the Electr
GET SEMitiative to support utdehihtaines ngi tt khcehmodd damp dels
Energy Regul atory CowmmgsthencO(RE&ERCErati on of advanc
technologies in upgrades to existi amgs Aingds in@mw plramrmsin
( Or N@el 9290To. i mprove demand mampalgie me ma k @ € grl eaqr uaitditbid n g

|l ocal Xeteill Bhpwyr@yeate a VPP program by February 2025
di stributed energy resource programs.

Building on this mohmeinttiugmgt eactttiosmgg chall enges can wu
across mul tipl e Tsheecseep rkacat oascéencl ude:

T Establishifgokacnwaridted otdespooksepl oyment of
resources (e.g., hewgeridratkiecomogledtshdromalnetxhhat i
i nvest ment; several committed orderbookdeherf i one
from economies of scale

f Evaluating virtual power plants and advanc-ed gri
teremmectdéemang hoamdaoptisdl v depl oy ienfgf eicdteinvtei fsioel du,t
meet needs. Transparently sharing the outcomes ¢

awareness and é»oevc utoli alduwitedbgy upt ake.

1 Standardizing and simplifying tpo ogterce amdleivred ogpanglr
reducoesasdccel ermeélei nes (e.g., customer enroll mer
generation & storage; interoperability and oper e

1T Revamping grid planningtant@amaltiketnseguaterasd
energy solutions for their system-vvadluwree P(PA.sg .f ,0r ¢
clean, firm generation)

T Engaging | ocal communi teiagd yandrileghemtdgiyouvpmsdek tr ¢
depl oymertrcsomi ng adoptiadnschabluenggs bemielf et s eq

°The advanced transmission technologies included advanced cond.¢l
transmission switchi.fDg/ddop®P2Oglhuiobti i Zzaoif opr evOrodddn20@Bi ngs, s
which required consideration eofgygpamral | adeanatdng)jidnsopgtada

supply

Pat hways to TommedroBvw eCH felainh tEomf8fo glyt i esn t o Ri sing Electricity8 Demand


https://news.duke-energy.com/releases/responding-to-growing-demand-duke-energy-amazon-google-microsoft-and-nucor-execute-agreements-to-accelerate-clean-energy-options
https://blog.google/outreach-initiatives/sustainability/google-clean-energy-partnership/
http://www.cpuc.ca.gov/news-and-updates/all-news/cpuc-orders-clean-energy-procurement-to-ensure-electric-grid-reliability
http://www.cpuc.ca.gov/news-and-updates/all-news/cpuc-orders-clean-energy-procurement-to-ensure-electric-grid-reliability
https://interactive.epri.com/get-set/p/1?utm_medium=email&_hsenc=p2ANqtz-9Om98NNCTUpS6pzMpo4trLD9xq6K85w4xypYmCNlgmiqS9YP1hFN3qNoi9A_YaK05d8hlmclBpTFny2g06DkPz-tmdnzQiywayA1US7jzu1RE_GF8&_hsmi=314279290&utm_content=314279290&utm_source=hs_email
https://www.ferc.gov/media/e1-rm21-17-000
https://www.utilitydive.com/news/xcel-energy-colorado-law-vpp-virtual-power-plant-der-distributon-system-grid-interconnection/717429/?utm_source=Sailthru&utm_medium=email&utm_campaign=Issue:%202024-05-29%20Utility%20Dive%20Load%20Management%20%5Bissue:62509%5D&utm_term=Utility%20Dive:%20Load%20Management
https://www.ferc.gov/explainer-interconnection-final-rule

Key actions to advance deployment of solutions covered by the Liftoff reports
Only includes energy and grid solutions covered by the Liftoff reports; does not include all solutions available to serve demand
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Priority Invest now in clean bulk Enhance the existing grid Better manage demand
Opportunities power generation and now with rapid deployment now with rapid deployment
storage of advanced grid solutions of VPPs
Key Actions Eﬁ:ﬁmﬁgg‘:’ﬂggggﬁging Evaluate as options to address near-term demand needs

& stakeholders » Grid operators » Off-takers » Grid operators » Off-takers » Regulators & policymakers
» Tech. providers & developers » Technology providers & developers

Standardize and simplify project development processes

» Grid operators W Technology providers & developers
» Industry ecosystem (trade associations, consultants etc.) Community & labor groups

Revamp grid planning and market reforms

» Grid operators » Regulators & policymakers  » Off-takers

Engage local communities and labor groups to de-risk deployments

» Grid operators  » Regulators & policymakers W Technology providers & developers
» Industry ecosystem (trade associations, consultants etc.) Community & labor groups

I ndusdtngluding utilities, -lgoad operamers, (ang. | adat
manuf actiwigrhs)support from federal and state policyr
proactively prioritize these technol apires etdo emres wrye

solutiTrbhseoanr e-optdaomsatl partvfeo lsieml ndxn affi r m oveamrr @ radtl ieo
renewadrlied ,s calnudt ifdnesx,i bl e b ailsa nacvianigl arhbeUsep noeveceer sl e n tneed
|l evefedefal funding and technical resources i n comb
reattggo technol ogi es -ttead nh elepgmameletanmde aront i nue expandi
emerging sectorsetm seppowrt | ong

Want to | earn more about DOE

rel evamivaahaéable to support risini

Vi €inter gyelgeocvt ri citt ¢y dleenmmmd mor e about DOEG6s r e
technical paogirsnta@aasnber resour eéect el ewvgarnpotwd o

Pat hways to TommedroBvw eCH felainh tEomf8fo glyt i esn t o Ri sing Electricityg Demand


https://doi.org/10.1016/j.joule.2018.08.006

