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Abstract

Chinese power system is the largest national power system in the world. The accelerated
transforamtion of the Chinese power system oculd make a significant contribution to
limiting climate change in line with the Paris Agreement. This Chinese Power System
Transformation report has a two-fold objective. First, the project intends to overview
status quo of Chinese power system, and to the transformation of global power system,
including the comprehensive look at all the possible sources of electric power system
flexibility (power generation side, grid infrastructure, energy storage and demand side
response), and a detailed discussion of market, policy and regulatory frameworks, and how
to effectively improve the flexible operation ability of power system. Second, this project
makes a detailed model analysis of Chinese power system in 2035 based on the model
scenarios in the International Energy Agency (IEA)'s World Energy Outlook 2018. The
results of the model will evaluate the impact of the establishment of the spot market, the
optimization of inter-provincial and inter-regional power trade, and the activation of the
systematic flexibility resourses on the transformation of the system.
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DNAEBIEGER) (5 S ) NRMARIE | FAESCEEREREA TEDTUHNIESE
3 ( State Council , 2002 ) , WACHEIATEEIHALIFI HEEXBERAMT , KBS
EM EHEE 8o FRFHIARIEIBIKIA 20 & , FHEEFERELHE g0 FAFHAEAZNXT T
EEJIREERAOEEN ; 24T , SZRUSEIRMERN 1997 FHIMAILM SRS , PERDT
VEHZREREXRHIES T REHE. MERIT T RKAZBAEING , Xig=aedR. 3
EAREHNENRZELEOMS BT REASENXTE . NEARLHBE IR EAE.,

RE 5 SXHH T ENBIREITRFIEZRR , SINES | IR R RBAE—
—SFRRBIBEERS , (RIFMEHSINTLEENG. M, BTESEFNERRE , &
WEIMEFFARSCI 5 S3EFFIRHAILEBE R ( I Error! Reference source not found. ) ,

R DI ESE PR ENERESHRENT

o ROEREBHAT  ERBARTNEHIFD NARKELE. WzEMNAEM
KW ERANT., FN AR KEATGAEGERI , BIF%kE. K&, B, ER
MPEBIIREER., FOBIRRENATDBIEERENATFERSERA
8. FoE  RARETEREH L TRISTURI AR LA HTAII AR RN E.




o SINGE : PEBFFE 2003 FHZ TERBHBREERZRS (SERC) |, RIPBERIT
WERfTiIRE ., BRSHEEREREFETZNRN  ERRESR YR |, FHEUE
BEaSBEXEHE , SIEfEEITEXEER. SWms  BRaSHEBOmizEE
HEFE TR , BESFIENEENSIRESERANEZEMES. 2013 &F,
Bha5SExREERBESF ( State Council , 2013 ) ,

o RBERREITHE : s EXHEMNE | T TETEMMZRZIREE R AR
Kiahte. (B2 , FHEHERTEBEREELIL 7 HIER., XUERIESRFAIE=NEE
FEGE
o 2002 &, FAMXAIEFXAFREO#ATZAR. ERTFAREREBNEK

TURENN., BARNEHIRAR , RIS EISIEPELIFER AR | Bl
2F 2006 F&RIFR R ( SERC, 2013 ) &

e 2004 HF, HpBEMNHAEEWRNS. EMEYERTFEFEENABEWSE
HEENATI AR ZE#MT. e , BEWEZEHASFERDTHHRRZ P
BHEHEMERD ( SERC, 2009 ) .

o EHBEEXBHIRZ. WHHIXSHESEXBARZABITRIAE , X
BUKER ( S RIMKEBLL ) X | AREREFAFZ BRI S ( SERC ,
2010 ) ,

o 2008 &, SINKEBINARS. KEERRZHRVIRTEZEEA , TEHNREINEIHITAY
KEEIWIHEBITIME, EBNRZERFTT EBREIEEEXIS ( SERC, 2008 ) ,

o 2007 F, ENEMRTHERREE  (FALFRENERSE. DeREMTE F
BE T LR |, HRMET RILESSEIPELHE ( State Council , 2007) .

€i=1. 5 SEINEPFIRNER

s SXENEHNERD TEE—MUARSIAT , Y7 7 HEIE , F=EEBSD
RGPSINSHHIERS. SAME | B IEETEEDTIET E+FaIRiE
KRR B RBTEMETT AR, LRI E PG — 220

¢ EAREFEMUEMNEZRBHOREEFD | BiFoBERER AR BLAI R
RGRTITERNE, BNASREREERFIRE—IzER , X2tk
RE—LHMEEMBAIRE 2T, Lo, BTERIRIZAVEECEEENT | HEcFRIlSSHY
REMEERMEB B E—ERME.

REEEEXRZAURFRSREERNE , BHTHIERE , SEXZEL2KAFE,
SENEEBEXRZIRMNMERS  BHEAEMEmHOR , SEEMETERAM



RRRE  EAXBUTERERH GDP BiK, Lo, EREIEHENNZZE  BEE
XRZARESEEIMFE , BRBEBN T RRBEEREIIEES—,

o MIHUEBENIFIHEFEER  BEEFEEERA, EREEMNEINZFHEBHHIZ=
HSREd |, BUFRERMTEBR N (R — ISR, A BT SMER , 81
WHBAF., SREFSWARIRBERI. LKRSINATZEHRS M meZ RIS MR
MABRIRS , fARBDHIHNRARRENT, MRZHIZENIHERIBNERS , MIELL
SSNESHHIRTIEE,

o XIEIEIRAVEIMLAREBIMMNERM, 5 SXEIMEIIET 1997 FHIAITEED
HATFK, EXFENIRAIBERT | PREFFFE 1998 FZE 2000 FHAEE(F 7 XTI
FEEBIRAVEL  HESTNREE (200105 F ) FXIFEAOFTREA L TRIEFRED,
PAM , 2000 FREBAFKRAVTENER , QURESHNIIRIGENRBRIFER |, SIAFH—4CHY
BAORERR , BSHBHUEIBEENTIAIGNEEES. €T LRERUKD
SIRE , BAORR—ERTERDTWAIRAIEN , FHILAMEEHMIRIAIERT | #
HENTIW BN FTLEEX—T#, N TEIESERRBNNL , BrEEaG
fEBt R IR HAIEIRT |, BENSERNE S/ FAYRER,

2015 FRYB DTV E

ZITFRERRE | PEERDTIENS TFMAR. (BEREREEMIARRIFAE
KT, ATEMENER. MR, {IR. ZEMBNERR , FEBADRFNDEFERSHE
AR,

2015 F, BERANT 9 SXM , iIFSETEFT—HEBIITWHERIFA ( State
Council , 2015b ) . IWHENHNBRE | ARAKNTEDHIMHHUEN . O KED
AV ; SCHRYZ, IERRRVEMIECEET | T A aBEREEME | INRBARE | HXES
IR,

9 SNHEMMARKNESEZE WL XESH
o EIDRVAVBECEEMNTE, IRLERRIMECEENIITHIIRZIFREE. AME 9 SXMH

KfpZal  MEENSIEFTEERNT. BFREETRATIGEGEZEREERN |

FHEFRR MRS IEE RSB L.

o PREEHIHST  KBEEWIAFRZBIEINEEREITREE SR, TEEM

BHEEMZEMN, WEENAIBURTINZE R,

o SINBANFERW——RR/NYBFTLUSENTERWWE, /BRIl ( SMEs)

BEBLZENIZNEMAMFTEEEN LB,



9 SR RE T MREARFBIHIAIRE DRI S EHRIEE

o EBPERNFEMDHSEHASE  MAKBETREFRE (EEAS , JESSH
TERS ) .
o MKEKRE e IBUEAHTREZRLHERABIHRILIMIFRKEGE.

9 SNHH—LHE TENASEEARRTINAER. FRENATNEZRWSE
REMIRE. iR, BNRALZE. BRATHRAES5E | FHRUBKRKRS. 5
HWEMTEDZIFN , ERNATSABRNATIZIRBRE X RETEDIRRIE—2T7.,
FEN A BRI EERNRRISHZ B ERNEBNFIZERMNZERIEN | R NBFER
IR ZEECERAN.

LK | BETASREIRATEECEN. SEEWE. EIBHRZHAR
EIRENIHI. BREARE R ANRE IS SRR EE RN TS,

(BHATBERERA RN FERDITIBRER. BANEMRZIEERR , 55!

BEEEXRS.

HEEAYHbAE
AL

FEEFENERITHIEBHRAOHIREENRREE. 9 SEDKHIRELER
— B NRAHEX—TTHARE.

B RBNRERFAERREU T STHIAME (1EA , 2017b ) . THHELTE
ZF BTN EEREUHIRERR, AT, BORATURFERD RFHIMATIT |
KU ABERENNIRE | BCRITRS5ERHIRERARER. TIHHBEARSR
RO ISR R B R BT MW R AT R RS FIARSHRINSE. XBUTRIETD
IPHEZRROGIEME | NRSHEBABERRMSH:. BB DRFRIKEINELS HIIR
SRIBIFE S RAOIR BT TR,

EMERMETENROREORES | SIREREER PRI,
R TEREHHIRBHERIE | FTEy S R A A BRI R R
XA,

B PEEMUREE N N RO R TN T BRSSO )
R4 (EA, 20182) . BAKATI , TAAFHIERGUSTMIE— RS | EINIRALATT B
BER. BBt STRASRFIEBSUARRE  LURSFUEEIRARARIIE R, &
FERHRGRSI R RNEE TR NBR SN , BRI SR
SETFE—TEIUE | B : ASRENAFRER T ALEFBE D ENHHAR | SHE
IV SRR | FETHSECRRENIRETE | MTBREERGH



FEARERR. WAERME A BEREROURBHEARFEPNRERERS | BHEK
SREIEEFTEIGAI—TETES.

BEEXBHIRES

EEEXBEIRZFEATEMZEANERNE. EaEXKENIRZEERIR=1F
ERIHkE : BIE. KFFRR, AEFEL , SEBENRFETEERLSTAR , REGE—1
EE |, (EEEBEDEIREARRZ | MAFMBSEDANRZNEINENE ; 25 L,
BRBITEIRETERAEDMIENEMERMARES , BAERSERKERETEN
#h75 GDP ; fERAR L, EFREAEIRERIR/D | SRR3R ZEENERELIZIR.

LtEAh , Pkt kREEBEMAE], BNATEEEEXRZRZHAEEE(FA. Bt , 58
MABERRBRAZTINAREWS SR ZRIATREMEEX , MAAREWFAERSE
I S5RIATEEMER/N. B—NARRE | EXEFIEEBEXRZZIT RN LEEZR
FHSXIHRENATRBNVEUSESER | BERENATEEGEFEFIEER
KT , SEEMAETPRERIEM. FIi0, 2012 F 6 B , BTFHIREEERAS , 1
SKEHAREERTAREEN  EREEXERZ 1T |, LLhiEMEFERNNEIE
RENGY 3.5 2T EASRIERT] , EILLERREEFERRD7KEHAL .

F7IRE

gz 2.

FFE , AEBRE "AFAE" ANMAREFREE. AFREEGERERIEEKE
HERNER AR/ E—XARIIEIN T X FRRTIISE | (BB ABREIMRIIE
T BESm. AFRESTRSFE  FEFEE SNEEREI R A RARABIE
A TS RHINER: | B AENAR T T FRBFANEATEZR | (E5RY
ki | IBITRERE. HRUKFERNARNAEMRERAETMAIMAN. AFRELLBRELS
T—MRERSENNS , B : TS ARSETESIINERTF M | 80 RBEERSA
BANERENKE. AMEHRFREAR , —MERLFAERN "HEEE" (WEror!R
eference source notfound. ) FREFE—LEHIXR  (BRAR LLAFRAENREFERED
BNER , SRBAEARNESH. XEEHBAELSRTESZEBMEFIRBRIY
AUIEE. MEBRIVINAE | AT ERFIEFAERNEN SN EERAER AR —
Kokt  FFEFEREHEANAZNXKG. NRBEVHNAE  EEABREKEEZE
RAW , RE/NEEEFRIRES TRENRSE  IERRNITHRKESEEST4
BAEAL,

THERAE

B 2007 FLIK , PEEIIITETRERE. XMTRERENSIEAN TRAIZE RN

FHEFEAIS AL, WERSSRAT 1) DATRENRIABERER , 85ANKAE. 7K



FERDIKEB | 2 ) BETREHNAIBARER , BIEA0D7KE. EYIREEFMIER ;| 3) %
B, 4) FEBEAFT ; ) MKSEBS ; 6) MAIREBS (WARES iReekE/ Kt iTHER ) . &2
ELETREEE | RSN T BEYE SRS SRR ENa, A , T
BEEGE—CERE  FTERRETABEVHREZEFME  TEHEBWHEELYFIERE
B, FEt, RETAENTEXEIR, NRLALEHEEE  BEER FalEERE
ESRERFEFER AL, BIE0 , 2007 £ 2017 FJK , EHEMIBXTAT 1766 HITHY
US> 4698 BIEZE MR ( CO2 ) F 35 HIEFREMA (SOx ) »

Efid =

TEHE , BHORMANEENMSEZBAES]. FTENARRILE T KEREREK
mE , AMERY AT KETIHRE. MTENMEPREFSESERIRKEMAIIZT R
KR EF AR (NDRC, 2005 ) .

XTFART_ERIEEAT , EERIER A IRIEE AR N &R R A RIS _E e
(TEFEERNETRN  MARMSUZBAFER ) . 2004 F , BRANEHES "HE
BXZf1" #U (NDRC , 2004 ) : SNERIEARINTEIE 6 R ATIIES swakld £, BAFGHEN
AEEIRERARIT L RERMT. IREBEREHIREBTSE 6 TREE—IRRNTS | ELHXFRL
FIMELUR BB RUR IR RTINS TERMERE. XBSEIAFER , SERNER
1E-EBKAT | AREBEMELAERFRFIKTE,

ERECFREMTE [ o SXHAMZAEI , PEIRBIEIATEEEN. BRAEHGRT
FERNMMMT LN ZEFENEBN. o SXHAMZE | BUFREF 2T 7 IHIZAY
BREEREERN —XERNEEN—TIEKRRR ( EPPEI, 2017) . A, BT
HELUM B RNV SRS R MBCFE LB EIRANIZ T | B —P e HESLRBRAA
ROERMN RS R BRI RIS 2 —Thbbk,

HETELHE , EFTERNPEIRZAMEBE— b (1EA |, 2006 ) , HE L
HittERBFNEEBNRE STEREMEAEHMAN G  MPERIHEERNNEFE
ZIMRXAMNE , EEENERX. ARITUAARRAFZENER (REAF) . PE
BRI BETFHAERSARSAFZARIRE,. S HamBEd Rk "hE
FHE" EHFSEERAINE | FORRAMEXS TV SIS EE. Lo, X4k
M ARITF R NREWRIAR | TH/NAERIMEIE R P ESSIEFE AR RERY
R,

AIBARERARE

EPEIUTEOEET | REME BRI A BN TRERAN TR . BE
it FREERA, EFAHERE (1A, 2007b ) . FERMERIBDHEF | K



AT BAERSRAFEBIRARNE | iR BB ERMMABRAENRMOELSE
B, APERTXNAEERERES Kt BERSRAREFER MM , a0 - B8
HEFBESAIRERIREIRS R T BAERERE N ENLEFHIER.

REFER LB SHEBHRFESBRITIASIEE PR, NEMGAKEERRE
AR AR TR M ——S Z AENAIR P E S R SR B SRZIET R
FBHME R KFNRIEB IR AL R M RGR.

BLERRARSIBRIREERMIERBRIES. 2013 F , PAEKEBIERTEER
NP RBAFEBEIEBR , SEERZSHENLRIERT , KOHEDREXEXEBEIR
2R, EREESRIEEF TR, RTXEHEAINAE K EETE TR |
HRBFSABEEIX LK EBINE FRIEEMEAERLD. B—70HE  ERNSEL LR
KIE LBKESS 7 IREB R AYRFIZSE) , ATHE— 18I0 T R R FE AN AT ARSI AR B Z (]
HIF &,

ABAERRARESBEIRERFRENIAMSEAIH . FEZRIAIEMIEIZER
BB A B EFHRIRR BB RIS EREE J152 {1 5 SRR AT S R NTERAY MR ( BURFb
M), SEAFTFERNFMEIRTRNZE ) . Bt , BNATIAEETHNE S RN &
ERERIEINEBAKTE | ERENRNME T BERERA S MENEEET S,

ETHEEBFFEMENFRENEALHAISE (EERHEXER. K. XREFE
BEAOPEFERKFRE  FREXFRRMEAOSEFKTEE ) | IFERERES
EHMITF 2 E X BRI A BB HANERA—F AT {T73iE. AMIX T EXS TR
X RGFARRIEERE, XEEMYHARIRY_ RN SEAEIATERNTED | SR
IEEEEBEAAE T RESH A BERREEN ST R XA REEEBMN, EXMERT
Sttt BUAHRE T AR EFEERIEE, o, AR MEE R BEERETS
GDP &K , AltEEHTXNREHAE T ERAEERIE .

PERAORFREES

HIANEISRARIBIET
FRiKHIF 1325

# 9 BXkHZE , PREBIRZ—BERIENITSEBRDN T , FEEREH
RZPhERN, 9 SXHREERFBITAEBEIR  FEPKEIBHRZMAma
FEAYXEE ( NDRC and NEA , 2016a ; NDRC and NEA , 20173 ) ., ZEEEIZMEIFE FLFLR

ATHEL (ERAA TRRERTWHE) BFFITS (IEA, 2018),



FEIGHIES | 2018 FHRBUFREE—ARTEWEBEMNFEE 10%8984%R ( State Council ,
2018 ) , FPRBFFH—STE 2018 & 7 BRI . EEIIREEHFBEDIT IR | [EES
SN BEXR 208 FK , Ek, K. BEERE. EMETUECEITKIAE  BoZES
5rhi<HE 355 ( NDRC and NEA |, 2018 ) ,

IR AZTERYECFR AN XS T — S HEH P IKEIEE 3 B IFEER ( NDRC |, 20152 ) .
£ o SXEBEXEMRT , PERSIRAZERNBECEBN , BREITETEERN SR
HEMBEMNZE, PREFEREIZEREENENCENIEN—TERTIF , BILR
EXNEN. SERERENMHTZE  HEHICEERIRENNERNL. #E2017F128
ExRANZCERAEH SR HIIEENHYEECEEN1S.

BEHPRPMERZRANHHRITEAER. SRR , PERE=FPKEE
Zia - BUasH, HEREsEAISEasE.

2017 FEIHKASAIMNBENRZZE (BAR. SRFNXIRERRZHNESH ) 1K
1.63 FIZFER ( G2t FEER 26% ) ., F 2018 FHE=FEFK , Xig|&/BfRE N3
SEIAR 2645 ZFER ( S2HSHEREN 5.2% ) |, BIECEKIT 50%.

MThin

R EBRDTIANEM. BB ITHIARFREMEBALE , EFEMEHSA
ATEAERSREHN | MEFBR, FEEBSNRRES G TE OIS ENEE .
2017 FF 8 B, ERAHENERERERBHRERMD (KTHEBOMEHHZERXA TN
RN | BRI 7 NMEOEARETZNERIRKAR (NDRC and NEA | 2017b ) , X
LTI T 2018 FFRFAEE | BRETFEAFREE—BELARREHTZIZIHERN
e, BOHAEREEAFRRITARIRT. 208 F 11 B, BERANEHERERD
& 58 HHIABERN 8 MEXER 19 EES |, SHIID BRI 1Mk MERIEHA |
ESHERIRITFINRTIAEIR ( NEA | 2018¢ ) , RIBEIHNMH | XLEIMEIHAET 2019
F 6 BHREE.

ERERENZINRT , [ RedE&ER  HIEHIZHRITLGET 2018 F 8 Bk
(NEA, 2018d ) . R¥K , [ FREHHHHE—ST RERLOBEMNXKIERNAEE0. &
HRBUERT] . Eimit AT LMEATERMEMITSIETIZNSE. | REHIE
IR E R T IFSIERASE , 85
o SEERBERIRNNZELAR , RRcErxI e BRRAIEEHTERIL
o RUBRE  RRESEENEENTS
o IMSEEBATERIER ( RRAHARTREMNMEARR ) FRIE (32ZERA 15 D)

hE
o BAmLXKERNLS  FEEEDRBINRRIEPE S



. REARIMBENSE—MBRRABKEEWEEBRN  BERFERFRENFIRFPNXTT
&N

o UCRrEHEENIRSS

- SEQRMHNE  BEENGHUEETRBER

o FIRE—ERREERGERIEFERE. TGRS  XERERHRBBSE
BRT—HE%L

o 2020 FIRLIEEETR. SRUREN. BAOMMEITERRZS.

RSN ERS SHIERZH R EERINE EMEBMIIARBI (A KRB )
S525mERZEEI (B KRBT ) . EHESEFFRNBRNIG SHHintE , (888
HWETREZLEH B FNATBFZENLEE. BTEZIABERAZHRETERIN
FRFHENZN , BRIEANEZENEHHE A FEUERNABRI N,

2017 FF 8 B, PEEM T —MNEHXRXZERAUBERRAEENIEDS , SEER
HRTBARERES , SRl B =itibX., ERSEEREHN. g, T8, Fisi
PO)IISEFRE (FX. 755 FK) RESEH. WESHLEXAR. SR TS
FENAT. AREXHIASEERFERN A EEIREN | HiZRIMN R/, FER
BAMEEENNAIBERRA TS5, ERAUBERRKBIENRE BT
Finaly (EBRPEREK ) . 2017 F |, ERUBFERFNETIHRB T 60 {ZTER
JBEERKEE (207 FEHSABE 63 BIZTRA ) . HNEEMA LEANS
7 . 2018 F LHFFRIEREDN 23.5 (ZFEAT.

BEfcEMita

IREFAEMNE 9 SIHERERIESZ— (NDRC and NEA |, 2016b ) . HEIECEERMK
FH—MRER | SR SHKEaRENBIEARR , BRI STLIES (ERIAT
1TEERL ) 2. R, FTIRFENAEEECHEIATIRIZEYT , AHEHAE A RSB
RS RERTTERISHERBFINRSRE. HEEEMNIENS—MRER : &
FCFRAVSS EBHTUARINEICIRT , I RXUENER ARSI , NTTARKEESILHIRIBE
BERF O IVR BRI N RS,

18 SR N E TR 2 MRS SEH AR, BRENENESEE
FRERMT 3 it 320 MNECEMNIHATE., EEACEMEREN L 110 FARLUTEE
FIREBRIFD 220 (330 ) FARUTBEESRETIEX (LFFARX ) ERIEEN , FEk
220 FRKLAEHIFBMEIR,

&SRB IR BENHESAMENHE. ERANENERERET 2018 F8 BXY
14, MEPHEBRNISIER T TEE , RUREN+o2—HNmmMBES=T | 3Lk
HANXZEMNRAMBNELD, #HEEENTFERRERE TRLEMNATMNES |, LKk



ECERRMIVHIRYERK. PREFFEHEHEERAISHhERERY , EAXEHRIEH
E 7 ARRIAdAR , FERERMBEHCR. EREMATIEET 2018 FERAMEXRIT
itk INbREHEERRIH AT,

HFHEETE

THE , BNAE—EEREFEMHNE—ES., AEEY , PREUGREFHEED
%, AFEMATEUNMEMSSEFEBHETELS , NTIEZTEHRSINTHRS
(NDRC , 2015 ) , Eltt, BFF/NDI (SMEs ) . BERIIRIEFERNE DB
PATARERIMNTS . MARUBUFREIMTSERNBIBRN., ANSENHENET
—EHE
o EE 2017 F, SIEAIEBRLATNAER 3500 K.

BATRZNEEEEI K. UWRNZHENEREBARZEER 90%.
HEBATRZNENEBILFAN=EENEREHRZEEN 30%.
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Ry

=
0}

[
IR

Ry

[N

]
[

o EE2018F 18, £EHEVT 35 MEHRZHL  BEEREMIXAILRRZS
ORI BRI XA MR Z R OFEKIFARZZ L |, LRSI ERRZ L,
o CHUBARZPOMILT 26 MTHEERS. KEZRSIMRAKBAT. BNA

8. BHOHEEAT. BRFPIIRZFORMERER.
KHEREE

XEREHEATREATPEFRIXIRR , HE IR IR e BERER
BIFFERER (NEA , 2016b ) , FERILBXABENER , HRBENFEERSHE
BXFNALIRIXEBAE, EZFHRIEBRXE , ABE AN RTRESER=KE |,
SHIZIX REEFEAF X ATE, 2014 FHRACBXIED THBIRS TS, Zmatshgit
FEE MR ERIEET. ERBETEANARTETE—HE (BER
BRAKBEIEN s0% ) , WEKRBARBR FKESD , IESENFRDAKBEE, AT, &K
B RARRERTEEENENREN  WEESERABEZ ZErRGEIMME | *ME
REHAAERATAB] HE. 5 2016 FHELE |, 2017 FRIBXATBEAEERABE
KT 22% , MENSEMNEKT 2% , RPHURSHZII 7 —EFHER, FItH
BRSNS RIIEHE 2IE i 7 NMEX |, BPERTELEREREFEEM 2016 FiJ 11012
FERIFR(EZE 2017 ZEAY 8o {ZTFELRT ( NEA |, 2017 ) ,



AR

RFHER

SREIE 1949 FEEWIHIRAIHISSHAR | B EERSUEHIE T ENAR
FRET. B 1978 FREFRLLK , FEEFEMZEFAAELRRE , AFIHET
AEFRK., XEMMESRAERUEHEBRSEFHRELES (1EA | 20173) .

2016 FF 3 B , BSHRAG T X TEFFSAREN "+=R" MK (2016-20 F) .
FEHEM E  ERANENERERRD A T EXEBIITILLARIFE, KB, AfHEE. X

NEA , 2016d ) , IXERFMRIPFIE TEDTWE] 2020 FHLMFEBR. ERES
URBIEBER, F1 /54 7 HIRIAPRI—LXBiER.

1. EHERE =R REIPRKER DTSR

RRBE(R{ZTER) 5.69 6.8-7.2
RRHEENBSEIZTR) 15.3 20
NS E(FEAR) 4142 4 860-5 140
BEFERAYEE ] SLE (%) 25.8% 27%
AR RSB TER) 5.2 7.7
IR RS EELH] (%) 35% 39%
AR FREB 2L (%) 12% 15%
APHEEREEENBEIZTR) 43 11
ABHBERFEEAZTERT) 396 1500
REEENEE (2T R) 131 21
B ERNEENSER TR - 500
REBRBEIZTEAR) - 4200
IREKEE LRSS E (2T ) 2.97 3.4
RPEYKEBILREEENESE (2T ) 2.22 2.6
INBYOKEIE RS E (2T R) 0.75 08
HKEROKBILRBENBEIZTER) 0.23 0.4
KRR B (12T AT - 1.25

APEUKEEIE A E (TR I g



INEDKERu R B (T RED) - 0.25

ZHRRNESE(ZTR) 0.27 0.58
HERAFRRRIEE (2T 9 <11
KRSKBEE (2 TFR) 0.66 11
REEFRIEE (2T - 133

FEET S FeFE BRI i TELA#RE 500 HEELSEFR
BSHIZTERT) - +4500
MPEEBEAREREEE (2T E) 1.4 2.7

AFHMERE—ENREYE , BEAIEFHHTREE , i . "+=1" ST

2018 FEFERFREFETEREIIF (NEA , 2018¢ ) . (B , AIAERIEATA , MIKIFER
SRS EASK A e IR R FREER.

KHIA R AKHS

PENTFRREALITRATERL S8R T RERAFRE. BRItzsh , E

BB FHAE FERERURAGITEINK]. 2016 FERMAY (BERESFIHEREBLEE) SAE
BETRRTUIB B R AIAIBIRIRAES: ( NDRC and NEA | 2016d ) o 1ZSIHUET IO MU -
BEIRIEZR. BEREF. RERRAR. BERIAG) ( BIEERRRERGIFER ) . ERABIREk
MEARE. TR, SHEUIESHRIRERERIER (IEA | 2017a) . BATREE)
ROITERRIRIFNAES S | (B (REREF B RaMIR) PR —EEE BRI NES
TRAHES

—IRBEIRIHER S EMNRIF(E 6000 Mtce LI

I EREREEERERPRIGELIAR] 20%/ A

GRS RE R E R SRR

BEIR HFEIREIA R S BRFIKF

AR AR BERR B BRI S IFAE! 50%

FRRHFIUARERR | FERRIRER DAY SRS 80%

BRI - B 2030 £, (BT GDP I SMHIRHEERITT 2005 FEHIKFE
BEAEE 60-65% ; —EMIRHEMEIGTE 2030 FAAKRIEE , HNFRPARIEE,



RARIFSHESK
PHIEER

PERISHIVEEREL T ERREAR | TERRAS. FHAFXE, 2010 FF,
ERANESBRER D HARAS. HHMAFNESFERHETHEXBCR.

FERISHIRAS (DNG ) TEFFAAEHE 20 tHEE g0 AR, H 2003 FHER
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11. $I%E EU RSN

European Commission

eDefines network code
priorities

*Requests ACER develop and
submit Framework Guidelines

ACER

*Prepares Framework
Guidelines (6 months)

eSubmits to Commission

European Commission

eRequests ENTSO-E develop
network codes under
Framework Guidelines

ENTSO-E

ePrepares network codes (12
months)

eSubmits to ACER

ACER

eReviews network codes

eSubmits network codes to
Commission

European Commission/
Member States

eApproval of network codes
and implementation via

comitology process

BRI © IEA (2016b), Electricity Security Across Borders: Case Studies on Cross-Border Electricity Security in Europe.
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12. Elf% LCOE FIRFNE

LCOE 5V
Installation costs Positive
Operation and maintenance costs Reduced fuel and emission costs
{fuel, emissions if applicable) Reduced costs/need for other generation capacity
Financing costs Possibly reduced grid costs and losses
Negative

Increased wear and tear for other power plants
Additional costs for grid infrastructure
Curtailment

ZHISEIE © IEA (2015b), Next Generation Wind and Solar Power.
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Value surplus
Need for
support
Need for
Value
Technology C
Technology A Value Cost of Technology C &Y

Technology B
Technology A Value

Technology B

SRR © IEA (2015b), Next Generation Wind and Solar Power.
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SH1E7911.8 FTMMBt (REEIEAAE) . FERIFREZRRIBRT, B s%BIRRENE
BNAMEREIRAR, B 51%AXBELAS KIEE. XEHREIMARERABESA 72%,
Hrh 35% X REBLAR KBERES SR AR,

RABR THEESVRBEENSELR FRHBENE 18 713 8 Fix:

18. FRE 2035 SFRBRENLGHS , NPS 15RLAMR SDS {55
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30% . 7KE8
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2
0% m A=
NPS SDS NPS SDS
m e
EHEE KEBHEEG

EA : sDS fERS NPs ERBLLSIN TESHIBAERIAR BV GRERELBREA.

#*xs. MELBEINSE , NPS ERLIK SDS 5
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2035 SDS

EEEE 1065 1288 973
yat 981 1073 783
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AIBARER 653
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2575
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RIS R GOR L B SUA I A ELEX A LA KPR DR SR TAY
KRR BERFAFE. BXLE, BIEEER (EEREAEN RGN
FEIRE) SHROEEMBEXERS, SIUERER, XEUEEERTERNMEIBE
BERRIFEE (B 19) , FRMRFHREHNMEIBERRZER., RELFFERAILAKER

DERRNEATBERR, E—LXENFERDENRS. TS HiFEHA

RAVER,

TERE

19. PEIRBESEBE , 2035 £, Fig NPS X6
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ER . LRBCRISHETIRSRARENE | HIHESTRASMIENETBELRIRSERE,
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B VRE (XEB+EAK)
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W j5Es

o VRE FHI=R (%)

EBHISMBERA R ——RAEIMFNZN, BERSFIRNEHREESET KEXE3Z
2, UREMEBRIRE —— MU IR FBASHIKNE I BERRFEER, MEREREHE

BRI RIMNRR G,



MNEFREFRE, NATFRERRZFREREFEBDRRISTHAKIE FHE.
20 LER T BMIBERNEESTHAA, LIREBERIEIERISHL. EEMAEERERAS. B
MR AL BRHE A, BT RERUAL T REEREFRES, BiTaAR>
1onEf, TEFRRREREERRNDY. T ABEXKERZRZTEIMN R LB T
SRR ISE—LIRRIETRA, B RBEEREAREEEEMMNXE. EF
ETrNREHEEHTENAL 40 7T/ IKEATEA, Eitt, BEREXLER, BEANEN
RBEAILITERRAL] 4000 AR,

SRITBERIBERITERGIIBINERIZN 30 o0/ME CO2, BRELFAET, ZNE
FHREEMSKBRIREERSTRIERRE. REEREELSEEIRFZRIRNTE 70-

110 3E5T / tCO2 Z[A], HRERIN S [EAMLICRRINF R SR FEARIERTHITITE.

20. PREFERNDRFISITHRS , 2035 F, NPS Zf
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B EFTREMSHZZ KRR T BORRANSTRE.

Iteoh, SREUXLBERIEER, —RURHERENTESSIIAERSD (B 22) . =8
WHHINE SRR AT RE=IAL] 7.5 1218, BT 2017 FEEKEBIITILSHRERN 6%,
S1EE 2017 FERERBX _SNBARUSEER.,

LI

ZFEEN NPS BREY | RIBBITBERAMSRKBEDEAREE.
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21. ZHUBRHEBFNZ= SIS , 2035 £ D9-NPS

CO2 HERE RESTTHIE
B (ENPS-Inflex22f5lZ Eb,)
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A
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Note: PM = §uki4)

B EFTRE. BEXEURZSMNBIRER S HEENBEERIEER AR S IR

N aFREERETRENME

TREIRFAREIFBITRAPHEL 11% (B 3000 ZARM) (B 20) , XEE
ERT RN BERERENB NI TAREERIEBT], BECaRELErfEER
A, XFPRIEHEHE T IR SR EEK, EATEICKEFE KB REENMRETA,
EITORARE AR B IR TR,

BRIENR, NFRERANFET —MNEFBERENRE TR, KEBRNKD
MRIBERERE NG, IRRESABNBRFIR/\E, ERESSIFBERE
RKEfIR, FHEEXFIERMMEAIBERFELKEEN 30%. NMRZARESRAEG
e RIEDERRERERE) FENBN, KIEEFRSFNNEREINF, BHRE
BB EEFRRANA, FESRIMEAIBERREBAFHN, BERNEMCAREIRE.

AR/ NEHEINIESE T REEFFRENERM. BEER ARESER AR
M 2022 FRARIEHMBLAEHIBRT, SEFERGES %, B, XMEFANEET
NNEBZFEIERE .

HRAZFFEREMUERERREREETERN, FANTERD, STt
ABARRREIXE, AHRAIKEMEItXE (B 22) . (SFRNTERIBETESD



BETR, MRBEIRILTHE, TEESEARBABEERETS. FKRFEEETIX
BXANEE, FAUERESINERTM, UsREFIE.

22. BREFTREMRREB&ETIAZERE

HEEEEFRR
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CR ER NCR NER NSR NWR SGR SWR

Notes: CR = #rhih[X;; ER = ZZRIBIX; NCR = H]bIBIX; NER = ZRAEHI; NSR = LLIZRIB; NWR = FEIEHBIX ; SGR = I ZRIBIX ; SWR =78
X,

~

w

N

N

B EETTRET | ks B RS R XINAEE TR T ARiE TR

R R B A RS RS E RIS L AR & B FIE A E KBNS TIER,,
E XA B F e oGRS R A, ERNERIEESNEE, TETLMERRX
g (B23, GE) .

B MITARFFNSENTRAENBIIAIERER, XETEARFEEBHMBEMAEELR (ARSKE. KB
MO ) FHRAIER.



23. HEFSERGHNABAS —ATFRESETEE

(Unit: GW)
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N Storage Wind Solar wzgsss \IRE curtailment - Load

ER  BFRZEAREMRHREN | PEBNRATASRNETBEEFNSHRIGEHRE

-2

LM ZRE

EINEXEBAMNMEE/ LI ARNRAFHTTIRY, AERRNINER. B%DHT
“NPS-Flow” 22, RISTEATFRENER MEMBEXENRZRZUNME, XEFATLAHEN
EBEXRZSEHREMNAENEEREE. HIRDHNPS-Operations 2, HEEHHAY
BXRZMEE, LIAERFNEEZERREFRNEIER. &EHHT "NPS-Full flex” 2241,
RKECEMHEITRIRF PRI MERIRE,.

NPS-Flow ZEFISEFERDEGUSITHARE 9% (BFL 2400 ZART) . 5 NPs-
Dispatch ZEfFELY, WEIRIK, WERFIREARE. Bt RESNESENRRAMHEF

IRRLRAS, EARERMEERRAVRR LA OBA, ERERMEEAMX, it
P, WIEABEEINAFHOZIEMBX (B 24)  BTFXLHKIER R FBANOFR

RBYE, ferh, LARMLGRRISE R BB FHa B, RETICANSAbAIRER 3EREx T
HitthXERERR, BXBERNSNERESRE.  (FItHhXE] 360 T/, FEILHE
(X£J 380 JT/M, HrhithX4) 580 JT/ME, HERMBKEL 550 TT/ME) . SIEERT, KaMEATH
ERERAIFFEERAIBIFEZE 5%, (B{5ET“NPS-Dispatch” Ffl. XEBERMAT KN



BARERFEEXAEHAEEN, THEAIBXURZEXESR & B AREEAIFI
/AT

“NPS-Operation” ZEFINGHHAIERE SKHENRESEFBRBES. 2=
ETRAIHET 13% (B4 3600 IZARM) |, FEERMHEE 3%, XK, WiMEHEES
BUEREYMIGE, EXFMASTHRIKE (85 3600 ZARM) HAETRAEMEER
N (EREESF 3600 ZART, MEBXRZXZEF 2400 CARD) . XFTUENE]
REUHRERFE, £EFEENFEEN 3%.

RE— 1] "NPS-Full flex” EETHHRAEIERR, FRBBAEN 23 (TR

(2022) 1EO0Z 4.1 {ZFE (2035) . FEIXMERT, BTHAIEET 15% (BFL 4000

ZARM) | EEhE eI BARSRAIFEERIZE 0%, L NPS-Operations ZHIEEFESTSE 400
ZART—XE i IR RN EIn s TE8FA 150 (L ARTRYMEBIZEMA.

24. EEXINZZFNEEY EIHC TR BRI IR

e R
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03 —  Operations
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NPS-Flow
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0.0

CR ER NCR NER NSR NWR SGR SWR

ER  TMEXINE DR ERRF R L E

TEFRXERBBNETETSHN, BRI BERFFNEE, XL
SEATKKRKEL (Bl 25) . REGEISNRE, PERERNMSEEER, XSEHMA
LUK ERFIH AR ER B X,

MERREO T ARESEES, FRKENERRZSNERETEN, BhE
TIAREMESTIBEXERZ, BESHBENNKEFENREXERALPXE, mE,
NIRRT A RERF ERITI L i A S sh KRN AR XA D HIEN, MFEILXE



MR EEHEILERE (LLRKE) RIBRDAIEEN. BXEEALRIENEBEIBE
BN F SRRt aVEEE. #iBsneeteiRpBr (WMR) .

MEEREANARES, MEBNSIURBEHEXEBENRZH—TAR, X2
AERFE LX s LHRYRR BN T PRELA L, Serp AR NRIEB D180,  FEdEX
fe it FE JOVERR TR A AR D (4 AT A R R IZ XY e 5 0 —— X AT RE B A T A R X
R TTE.

25. ARIXIFRIRFEFIREHET |, 2035 &£, NPS
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NPS-Inflex B NPS-Dispatch NPS-Operations B NPS-Full flex TRk E

B YN B RRTERF R E

ERXTR T BAEREEEX
RSN T EREmRA TR, AT, FREIPE
#, AREXIRGEENFEER, B LREAREIMETBERENART
S TS ESRTARRRS, MESFERAERER (I o) © AR
JHHER, FECHATRER, XFMERIOFEEAN so-60%, ATFHTEIBREAN
OREETR (S RIORBENAR 1 CFE, ABRHAREENS  ZFR, T
FEHLHORAT 2 ZFEREBA » ZFRABRRAR) .
FERIETENIS, SAUBRIAERN 16% 2RI THE 3%, FHUBRAFERN

55% NBEE 10%. KAIMEATHBERRFHENES TMEEMR Tt XA bt X hrAE
WA R BB AE L A BN A NPS-Inflex” RFIPZZF RKBEN . MNATFRAERIETF



BAE, BTREYUEMMERARREIMEIBEERERAR, Lttt XANFAItEXAER KB E
T s0%LA k.

F 9. AREMEAYRENETBEREFFFEE

I 0 R s

PNEEE 0% 0%  46% 6% 1% 55% 0% 0% 33%
(NPS-Inflex)
ZiFiEE 0% o% 3% 4% 0% 10% 0% 0% 5%

(NPS-Dispatch)

B BERESSEEZRE | VRE EETE , (BERLMXGIMENTRS.

BX L, BTEANRFEE, FAiEXBETE=222—RIAREIXESE, E
RBRENImEET HFER, B, FEH—TREREE, LUBIhHRZtXAIAE
XBEFIAPHRE, ATLUERIEXA S, EFltitXNAEELRTESZHEAMIBKAIR
o, WA TFHAEXE LR BARER.

BRITERNEXENRZEERTHM, REREREESE. BERSFIANR
BHEXBEEE, BEXRSEUT K. BAHOERAEE EER T AIEXAREER
R, SERNMMEATBERREFETET « TEOR (B 26) . WEXBEBEAEIMIE T
—HEP K AIFEBRIEE 1% LT, R BERERELHERE, RFEHARILL
BEEXRZZNEESENREE RIS T.



26. FIbittKAYRFAEESH VRE FEZ

Generation (TWh) VRE curtailment (%)
2000 100%
1800 90%
1600 80% m Other RE
1400 70% VRE (wind+solar)
1200 55% 60% Nuclear
1000 . 50% ™ Oil
800 409 ™0Cas
600 30% "o
400 20% o VRE curtailment (%)
200 10%
0 0%

NPS-Inflex NPS-Dispatch NPS-Flow  NPS-Operations NPS-Full flex

ER : BFHESRSNRMETBAEROTMREERMREMNS | BFSCHET RiFMHEE , &
It XALBASRE T RARIEN.

SR RIERERDR

AFERRIBRT 2035 FREB DRGNS SHBRBRELEIIRA, T
REBERRRT —FRUEBEHEREMAIKRER, LUBDIIMERIRNE, ShlEEH=
SISFM—ENEH. TRESEARBRTNAT SMMEERARLXLER, 8i5%
FEMBRESHTE (CCS) , MERAEENRE, %BERTKIMIBERRAOLES. &
HEREERENTHECRBERIKNME I BERRIMESSEZ, RAMEFRRERR
BRTRZIBRBREH—F, BMRIREITIAE 2035 FELMEFRELANIAELES
MRESFIA. BTUHREARBRERTENRAREMEXREE, TXHRBESHE
R T AR RGBS R A RIEERISTRA.

FELR

ARERIXATER, BE AR RBREESTT 7 ZAFRNRIEIHEI: BEl%Es
Heezerl. SRR MIMNIIEMERERE. AT HEXEREHERNE, KRS
RERRPEGES T —NRBEXLRIER “ARIE SDS =" (“SDS-Inflex” ) {EJSLE
RAEME— —IXHET XS RIEMEERAAR. WEIRRENZIRH TITME. B8
TERE, BTRIREALE THECRBRTPRROAEREHEN——SFEE. X&
RIS X EFE ARSI FE B AIR BRI MR & — — AT R A RIS R EGI PRI DR FTEEX



ITESHAIRIEMEIE, FEORFEEENRS. BMsL, FRUATTHEEBNRER

e Svid U
o 2035 F, 3 ZTFEAES. Ak, RUFITIERIOTRMMEE, HphaimzsaitE
FOHENS. KA. KAETDE SR SIRE.

o 20355, PESH 22 (ZFHEHISEREERE, HETY 25 (ZTROEERERE
#1 8ooo {ZF ELAJHYFEIBAERES 2.

o  HETREHL  (ZTERAMKEEET o5 (T RAIEIBAERE.

5 SDS-Inflex 2HIHELL, ARREMHEREFAITE 2%E 11 %RNEITHRA (Bl27) .
FTF SDS #&REIFR S UARINTE 100 SETT/E, TLI"RMWBHIAAZ SDS E=AIFT5L%z
ITRARIERRIR. Lhh, RIEMEMAIHESRMIEE, NSRS HEARBREER
ANEGTERGOMGE. RiEMHERET LIS FER T —SHRARERR 4%E 14%
SKIBMHIMERE (B 29)

EEEMERENRAT, RIFHERASERFEARIRE. N7 HERIEMEIERS
BEATINE, AAREEARXL (CAPEX) BHAFESE, LMESRIEHRENZ NN
ADHT, NMBEBLLRBN B NRE RGN ANINEG. EREEA+, RERE
REHERINAKEIEERRR, BREmEEfETHaA (B 28) . TIBEFMRT
BB

27. RAREMEAFHLNERETHE , THITERISE , 2035
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28. tHEL SDS-Inflex , FiG SDS RHIFEEFHEMBHRAMSF

Billion USD/year
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N —_—ee L I I _ -
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B OPEX_fuel ®OPEX_carbon B OPEX_other O&M = CAPEX_peak generation B CAPEX_flexibility measure < Total

-10.0

T B ENHERNENAFROBNRRBATHBRENT | FINA.

ER  FEIFRANSRAIREER , (REPRBNRIEEERE SN R A RBUS

29. AlHEARIESR TR 2035 FFFiEHHINE
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IFEERESRT , SRS HEREEEIRAIEIFRS : SDS-Inflex

SDS-Inflex ZFEA T —MEARFETARHRIEEED (XMW, 88, B
SHEEREFE) RYERENERSR, SDS-Inflex REBTIEIEARR (FUT 2023 FHRN)
ROMKERE. ERNER(ERZFADHEE, RIEBRARRFGEAIFE, X EE
EOIT, REERRKE, NEEAIATHRE AR AERKBERN 35%Eh, TS THEER
BERIRMATBERRA 21% 58X, Blit, A7 EBEHRREFSIIE TIENK]
M BERER, RIEEEEENXE.

BT RIEHEFEEMR, SDS-Inflex EZAIPEEFFHIFEERNN 5%, b, FILHH
FERIKIHFERIAR] 3%E 15%. BIEZEERRIFERARNAR HFEERHAENZE
TREE (Bl30) . EENRE, RETREAR] . NENRRSITNERDHIEXEE
ELRHTAEETRIENE, (BRI BERERF RIS,

82, SDS-Inflex ZZHINERRT 2035 FHEIRRBHRFIRBIZITRNEXREE, i#
—i, AERGISENEREESMRIEHERZIREM. SIEEIRIMETarINAS
BN TFIZEHE.

30. BIRREHET (SDS-Inflex ) , AERIFHIRIZ BRI

GW
Min. net load Peak net load Max. ramp
2000
1800
1600
1400
1200
1000
800
600
400
200
Of T T T T T I T T T T T ) T T T T T
8888888883833 3833333333388 558885855333
STETSISISEET SHESIEEESHEE8E8Y Y888 YZEY8Y
OO0 00 00 0 0 000000 S5 5555555555 CcC CcCCccCccCccccccc o
CLLELLLLLELL 222222220222 SSS585535355883
S588883I3I8888 T T T T T s SINJNIQIILKER
Nuclear Coal — () — Gas
Other renewables Hydro EEEN Storage Wind
Solar setet /RE curtailment —Lad Original load

Notes: Max. = maximum; Min. = minimum.

B MREEHIMIREHEER , FEBORFERDARHEATCHERME , VRE FESARM




ERIRIT(h RIE kIR

BRMIERRY RS {E : SDS-DSR

SDS-DSR AT IHEFERMIEALEINANNME. ZE=HIERET 2035 FHit 3 ZFEA
6. Bk, RWATUERIMNFERMEAINE , HPeaEsErBEHie. Kk, ik
S TIREAIER. EREEMEFEAEIETE SDS-DSR EHIH,

5 SDS-DSR ZfIl5 SDS-Inflex =FIRIERITILE, BEIT T HREX LT KINEOIETIE
2035 FHERKRENRFEPAILA. KEFHIEITHER. SDS-DSR ZFIFRNEITHRAFEKL
3%, BETFEFHEN 4o CART. XEBEFTERHTRIEHEN TSR BE
BERROFIREER, WM T ZRTPFIMCEREIERE. 1o, HRImA SEEMTERY
EH%, RETEEARR (8iF%ZE) (FAR, ANMEEERANEERE (B
31) . SDS-DSR ZFIFRI—EMNHHFBIRELL SDS-Inflex Z=EHINE 4%.

31. SDS-DSR I RESISHARYZ BHRAFEZ

GW
Min. net load Peak net load Max. ramp
2000
1800
1600
1400
1200
1000
800
600
400
200
O I U U U U U 1 I U U U U U U U U U U
DO O OO0 O OO OO OO ODODODOO0O O OO OO O OO OO OO O OO
S22 SO oo
O NONONONONON O NONONONONON O NONONONONON
O+- O+- O+- O+ O+ O+ Or-rO+T- O+-O+T- OO+ O+-O+~-O+-OS+~OS O~
FEESEEREEEEE 333333333333 558588888885
S5888833I8888 ~ T T T T T T SSINNKQIIKKER]
Nuclear Coal Ol — Gas
Other renewables Hydro EEN Storage Wind
Solar #iis \/RE curtailment —»Lad Original load
B SRS LIRS BRI B RFHERIFRF ZHENFRIAE , FEIEEAHEE
=5 Sl I
SRS TLIRAIT S

BERR, 5 SDS-Inflex Z=HIELYL, BEHIRIRIEMEBIEERTLARFE 7100 HTFEANEE
Faf, WA TERRERA (BDIHENRRLKEEMIRIEINRE) 85F
600 ZARM. GUHEFATE (ZITHEARH) 1080 {ZARM.

EARFEAXERRM - EFHRRARR AT R, BAZENRER (5
HEGERSH) BERFZEENEMIRIEFRUATRBNER (RIEDBEFHR, #



SRMBERS) |, FREMINTZNS5REIME (XIHMEERE S TIRENE
ZRA) .

EE—LRIA EE R MIBIEIRE. FREKBNIIES, EFASHT T HIEE
A IEIREERIBIF (T 13) .

€= 13. IREPERRF HREMHE

EFE | tarrEA R 8500 STE (7% ) FIFEIIEZEERY 5930 {ZTEAT (7% ) «
E2ICEER | ek XEBRDBEERENEGE %, E5LE | 1B BERIFEREIHNIK
FLURFFBUFITIERNETT , IRERERD (FR9"E" ) PRFIEFRAFE,

RIOEERERREENEESERCF Y EE RE T L HETINERIX +/- 30%H8E
HN——XEEIERIMERREEERSUIEHERELIMAY, XESBDHEFFEENZE
EIRMRIFERI AT EF B R MEO S IR FITIE.

ATIEINREEFER (Bt~ EEZERE )  FTEMMILNE, XMLATLIBEY
BARENRBETARIBIINEFTHNEBRGRII , ZBERR (BE ) SIMEBEBX,
B, EITRGRIAERIEREEERIARININEIEY  ZEERE—RIzmmM. AT
W OREEER (BMtE b EREE ) | FEXSRI TR LEERA), EXMERT
SXBEEER/ ST EF LT |, PARss R SRS,

MhERRGE T BEEREEENRHIE DI RS , iBL909 2500 5FFER. EXEER
= OERERE RENRB RN MU NERE | B LEETREL. XA
TRBRAEBTMWS AN R | 55 BRI ERAMER BRI,

RIE T FHRHAIRARIR , FERUE QG RISRAEITTE 700 CARMESR ([0
TRIEHN 330 ART/FE , B ERESELIS 670 ARH/FE ) (EnPot, 2019 ) . 18EE
2T, 5SDS-Inflex"ETUELY , BFAITE 240 CARTHIEERMA. BRIZXIEE AR
D 1000 BFERITHR , XBRENEDRSHBERE | (RIRFIEMISE MR ARE]
Y, IRREMIRFE 1.5 F,

BESEENRE  RIEERESE HTEPIEREER RN 194~FE ([Fd
FFTHENFESE ) . EoTTIREERSL] PeEEsIIBINERAIRA, AT, 18
EFEAR R BIWERRIRE D BRIRER ® |, ESHITEFARIDT,

ERMNEA B FEBEREIES (NDRC, 2017 F) INT XA RELEE,
X—ZHIERR T FRIBAINETE 2035 FRBENFTERRIREN RFHRENSEITINME.



AT EMAIUEE R RIS MG, BERBEETERIUSE. B, B
REEETLUEBHITEHSB/RBNGELAT, BT T RIS ENRERSHES.
BTk, —BfETHRBNHNASTS, AR EhIBT TIRES S eI
RIERIR (a0, $Biak) | BERTATIENYS RS SEK. —Bf#d
REEXRBIRIAHIRTE RIS RIAE 7 EICAA, BRI LUSB DG FIERA AN IKES
LB, LAESSERER R BIRRIERE B iIES.

MEEHRESIRFHRSINBNRSE, FROHIHERRNERIFREREBINES,
XLUSLORBESIS X, EPRBIMREBAH/RMNGE S, BEFRIREHIERET LR
— S INEF RN LG, ZINESREERHERES 1T REE, LIEKERE
MRz EERIR 2E(E.

B AOBEFNRESNE : SDS-Storage

£ sDS-Storage ZfH, EERE TERIMY 7000 BT EAIHKEREF] 5000 HTFEAIE
ibfiEee. WEHIHRMERBMMNAERE, XM ZENEEXBIET A AN
RER (HKEREN 75%, SEETFEIBA 81%) FEREASHNEE. RSHKERREREE
ZiX 10 /NIIEETE, MEtEEERRSEN—FEE—/ \WfFiEsen, B—FEE
P/ NES TR,

BTSRRI SR DR S INfEse, ST EIFREIEI TS, B
XLFRIITFIRIE B AR R SR AT AR M E AR, NMEHREERA.
EENTIMERER RSB RN TRAERL 3%, BIEFA 5o CARM, BXTiHERE
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AC Alternating current

ACER Agency for the Cooperation of Energy Regulators
AEMO Australian Energy Market Operator

AGC Automatic generation control

ASEAN Association of South East Asian Nations

BEV Battery electric vehicle

BRP Balance responsible parties

CACM Capacity allocation and congestion management
CAISO California Independent System Operator

CAPEX Capital expenditure

ccs Carbon capture and storage

CEC China Electricity Council

CFE Comision Federal de Electricidad

CGE Computable general equilibrium

CHAdeMO CHArge de MOve charging standard

CR Central region

CRM Capacity remuneration mechanisms
CSG China Southern Power Grid

DER Distributed energy resources

DES Distributed energy systems

DLR Dynamic line rating

DNG Distributed natural gas

DNO Distribution network operators

DSI Demand-side integration

DSM Demand-side management

DSO Distribution system operator

DSR Demand-side response

ED Economic dispatch

EIM Energy Imbalance Market

ENTSOG European Network of Transmission System Operators for Gas
ER East region

ESO Electricity system operator



ETS Emissions trading system

EUPHEMIA Pan-European hybrid electricity market integration algorithm

EV Electric vehicle

FACTS Flexible alternating-current transmission system
FCA Forward capacity allocation

FCAS Frequency control ancillary services

FCR Frequency containment reserve

FERC Federal Energy Regulatory Commission

FIT Feed-in tariffs

GCL Golden Concord Group Limited

GDP Gross domestic product

GW Gigawatts

HVDC High-voltage direct current

ICT Information and communications technology
IEA International Energy Agency

IPP Independent power producers

IRP Integrated resource plan

ISO Independent system operator

LCOE Levelised cost of electricity

LED Light-emitting diodes

LMP Locational marginal price

MRC Multi-regional coupling

MW Megawatt

NARUC National Association of Regulatory Utility Commissioners
NCR North central region

NDRC National Development and Reform Commission
NEA National Energy Administration

NEV New energy vehicle

NPS New Policies Scenario

NSR Shandong region

NWR Northwest region

o&M Operation and maintenance

OCGT Open-cycle gas turbines

OPEX Operational expenditure

PCl Projects of Common Interest



PCR
PHEV
PJM
PLEF
PPA
PSH
PV
PVPS
QSTS
REDZ
REE
RPM
RSC
RTO
SAARC
SCED
SDS
SERC
SGCC
SME
SPC
Y
SWR
TECO
TPS
TSO
TYNDP
uc
UHVDC
VALCOE
VoS
VPP
VRE
WEM
WEO

Price coupling of regions

Plug-in hybrid electric vehicle
Pennsylvania-New Jersey-Maryland Interconnection
Pentalateral Energy Forum

Power purchase agreement

Pumped storage hydropower
Photovoltaics

Photovoltaic power systems
Quasi-static time-series

Renewable energy development zones
Red Eléctrica de Espaia

Reliability pricing model

Regional security coordinators

Regional transmission organisations
South Asian Association for Regional Cooperation
Security-constrained economic dispatch
Sustainable Development Scenario
State Electricity Regulatory Commission
State Grid Corporation of China

Small and medium-sized enterprises
State Power Corporation

System value

Southwest region

Tampa Electric Company

Tradeable performance standard
Transmission system operators
Ten-Year Network Development Plan
Unit commitment

Ultra-high-voltage direct-current
Value-adjusted levelised cost of energy
Value-of-solar

Virtual Power Plant

Variable renewable energy

World Energy Model

World Energy Outlook









