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1 FENP

FHEPLNLZEIR

IT TUBEEXRNERERVKED, HFBESARK/HFURBIMEHREK., RI—ET2EMNERY
CUEHIBEPLBNETENZBNRE, BIRWERE. BEIIEREFRARNSE. XLEHOISHRA SR ABPL
EEE, BERBERBIESE . mMpEEs). ENATNHERF,HHEEZS S, RXBUERRIU—TUENEHERR

FOBUEIALE, MMSEIMEIBPLBIR B,

1.1 HEBPIOFIREREE

RE

BENSIEROELEREENESN, HBAERIAN
2R (PUE) (BB OERMISIENERRN) ——&
2010~2015 FFEKEA 10%, EXTTEREEES
DRABEFKNAMIERK, !

BEEHEPONESERERE—HRLIEK, 2020
FXE 16 TWh, SEFABEKRN 2.9%, BHFHE. R
EIWRT WA (RWTH Aachen) AIFFR,
HIEFONBERR KM SBKEIARY 18.8 TWh, HF
ERER 5G fnERNSIA., 2

B 1: 2015~2025 FRIFERERFRKLEITL 3
20
18
16
14

12

BARFORERT K [Twh/a)

10

2020
Medium

2025
High

2015

Low

SNSRLA 2020 FHIEARLE, HEHXLTRNATERM
Bk, BEEIBRE. BRRP. RS HEERPEE
xr, BTEEHEHONTEREINEERXK, RSH6E

F| 2025 F,

IREREBERKIABEE, RIEERMN, 2015~2025 F
HAENEKIBEEAGIA 60%LAE,

RENESIEP OKRSMNTRE-%E (Rhine-Main)
WX, EZ=mEmEAARNEETL, FEFRRRXE
S HRRAR BN R — — EE BB SR A

(DE-CIX) , ME/FABMNAREENERPL, &
ZRERESENIENERRS. MEPLORSEES
BEFEROITEIX I, WRfERE. TR, IXEFHERSK,

AARNERREHIETOIREMSE. SESURFLARA
BAERINFIA. BRIXTRERNARHE N ARSI
KERTHEERRANA, EREEPONRIEEERKATRE
SEREENAG, RIENIEZERTREEETS O
FRRERA.

RMSZ, HEPORREMNEERERER A EiR
H—EB9. EEBRFHET 2030 FAIBE4EER (RE) &
FELOSDFEEE 80%HIBR, BEREREREIAME,
REEIRN—IEERM&RE . NAETBERRREER
SRFESRINILFR, ABEERABERRITEES
KMAIARE., BT EERE FRER XS, nE
IRIEFERIRIRSEAEB AT RES A9 — > B IRRIPk K.

HERRKEAERNDRFAFRISGILSBEE, XX
BHRFRSREEUBRENGELRE T ESEK,



REEBRITFERERRAREEERE DR ENEZITHIE
BaifR, BRTENILR ZEBUS, SRR OFES
HEEBEAEANRIENEN — —BEEFRNEEE

feEkE S SR OMATIE R EHMIRS HImRESEREN.

ShEZEY, EEHEINBCREERETESSET
DRYBERY. £ 2020 FRMAY “INBEFBERINE" "3,
REEFRG. BARP. ZREMBBRERPERET
AR SR ERIER ORERIEXIENE, B “BXE"E
ISR AT REEIRFTORIET. SIERENFHEES
B, TARIRAT BERIER A = MmN AR SS 2e AR iR e
mblERE, LS, BEREEIET AR OEY
—NEIcH, UTHEAREESTONELRGIN. ERERE
BERURMNERNARR. R, SERMREEESIE—
MFRERSE, LIHERSSH[VEEENE. B, RERR
B eENLEREREER ODNRIBIEE A ETE
OB KR,

FEMEERYE (BNEF) XMEEFEREHESD
2 2030 FRIRREEHIT YN, =2 BNEF FitH{EE
R OIEERIEENN 3800 MW, (BERTHIESC

RHREFUNERAS, FTSERRIEEINA 660 MW,

TR T EINERRRIERES, BIEPOFERSFAEN
BHIREYE, ARATESNELMURNAREENE, X
LSBT R LURIE AR SSER SRR ORIFB K TR
IR AT AT £ AR

PE

PEEEDONREEERESK, SEEKRMMNABR
EMRRELE—E. BEE, 2020 FHEHIEFOH 5G
EIIMEBAEEKRL S 201 TWh, HHBAHLBEKRDN

2.7%. SHRIEGEMFARRTXENE 2021 FHIDHT,

FitEl 2035 FHEHFEMIREIEDHEEZIE 782
TWh, KAZ 2020 FHEEER 4 &, FHHSFEBEN

5%-~7%., W5, 5G FEiEFE 297 TWh 8851, HHEF 450
IXFRY 5 15,

BAl, PEEEMNIERNEMIRET R ER AR X
UTHPERA. RAASRIETHMNL. B8R ORDERE
FERBRNEM: WL TH. bR, TR X
LEpRERTHEZFREL. WEERSFRESHIMHE
X. °

2021 FRRAYJLIRBERRE, BUFREDRBEIET
ORBRAEREREIESENERNRAED, R
M. HRFIRSRE. XitRERr e ESRIENS
EHEBERRES, BRNERXESHZ. EEX
A XITAENEMIRIERTRIR, Fi EZEEKMIEE
AR, LIENEIRHONTERK.

B —ERHUEFOBERIIEEER, 2015 F, H
EFETHAITR, BirRsEidmgE+OnEEER A
R, "+=RMK (2016-2020 F) ARARIEIES
IHRTE T EREFI R T 1.4 H9BFR. 22021 &, E
TWAHEBMER R T — 3 F£B1R, EXREdEH O
BERIFAERET 1.3, 3 X—BEREREEmMEdEROAES
IERSHIMSER, HIKESHBRERIARE, XH5
EEAFITF RIEMSH AT BAERERIIFIA, EREBIATE
iEE=.

FENBERFIEE IANREIEE DR — TR B A%,
BES5TB4RFENERENENTHIZEGIESD. 2017
F9 B, EXRREMXEZER S (NDRC) SHEH/M
FRERM 7T IR TRERMNEENBER, BiATTZRM
EENANMER: THRB. MRAR. BFER. &8
FREBFNEEREFE. EREAERRETERMIBIERARIR
B, XEEXNERE, “ZfF, IHNUEFEnTET
BRMUERAR, BEEPORATKIEE, T—EHE

A,



BRITERNEDTZNELTARTE: XSHX
ROSRADERMERB I, AEREEHEHRNE
0, ASHBNRZZRANEPRPNVLER, KGR
NEE—RE 1 TRZ 1 4%, BEERRENEIH

2 — — RS RIEHERIENEIR, FiHI R AR,

2018 FLIk, —LEMARTREDHNR, BNHLT
BHIMER, RstEFEEIR.

2021 FHEHRHNKERERRS TEIME, HA
IHZR AT BB DR MHEIMNUBEE. 2021 F10 B, 5
BT KT EERBEMSKNNEETSE, BERBEEE
MBI EIZ LR 10%31REE] 20%, FREFFEARS
SHE. SFEEITULAESENEK, © SEBENERT
BEA. SFAEFHIVEX, BRNAEEAEBBEHF
EN, AMIEHAFP DR LUSEEREHARIATG. FR
BURFEEHE R OIT LS NSHEFN/ S EeE R E AT 2R

Bl (FRANSTI) |, XEKREXIREFNREFEAI T tSECH.

PAM, (ERSMR BERSRIEIET ORT LRGBS
BRENEE, RIE 2021 FRAMN—BER, Rl

IR BAREIRHEBIGAREILIR, XEHREHN 100%

KT BAERERIEED DB A2 D RE NIRRT,
EERIRMNR KRR MNTE LN S F 7 BAERERATIL
&R, HEHMREEERRS T BERRENNEERS
i

AT EESEIMFE 2030 FHGAIER 2060 FikHF]
Bir, FEBEDISIFTEH—LHERE. EH. E@Wi0
RETERAENETRIEE. RIEBEXHAR, TN
BEMBEERKMIREESEAEREEER, HiET
DR AR NIET,. HERSHZMNBEEREMXR
ZhnLNEES5E., BEelRIEETLUGEEESOE
HEPEX T ERSUERSDEIBKIIERZ I, HRE
BARFMPERFFETRAOSSIME IR, FRHERESR
1SERIMSES.

1.2 FEPOHREMETRRNDIHIL
AEAERSRER N R SOTMBIAEIE, HEBMHER
TEELG BEZTRIER, XESEDHEELHMUEFE
TISHRHEZ. RiE 2019 FEMREEREIRS, EX
LHAORGT, BIEPOTRRFEREMNIZ TR R
RSEiRSS, HEEPNBRIR, EUAEINMEESHET
HFRRMUBALR, AiEEEFBERIIER. 7

R ORI lEsRH S, XEURTEIIRTAIE
(N ABEEEHRO) LAURATINERYERNZEE (KFEF
ARFORIEIRSO. AEEBEER O, RSSEEE
#HiEhO. BANREERLD) . BTFEEROEEEE
ERITERE (LCRTE LAEME L) SEAEEERAR
FREGED, THESARAIBHRFRHVENRE
M. FUEHOEEEE NSRBI S A At
B, BtEESETEAONERNEN. LAELHEEE
B FRAREBNE. SAT, E (EERFRRfEssG)
(Verordnung zu abschaltbaren Lasten, AbLaV) )
FTELARIEREE, EERAITFRIMARIERIFESEINER.

EEE, ERUREE ——THRABRNUSE
(DSM) ——REKAREBSFARNER, BHSEMY
BE53 THMEZANAT. Team Consult FitEE:Y
AT T EERMRFEEIE 3~5 GW Z[E, “EEE
DFHESIEK, 2050 FEIAE 6.6 GW, HA 76%
(5 GW) BMLAFIA. “EERIESHRIEEREE]
A7, dena FHEKRMEENSTAREE, X
SHTER BB AT ESAMRRTELBE, N
THEHERMUIREE. FAKEFOEERENGRET, F
NRIRHERBENRAEENSR., BN T ERETNE
ERLURHESIRIEE,

PE—REIFSHIEGEBEMN HIE R TR RE
t, RKFJET ABHRFNIREIEFRF. RAEEKEE
ST HIHES, BINEBDRGEHTENSRIS
S. ATHMTFXREN, PEBHETHEXER, B2IH



RIALE, EEBEAHMEER OEREANTIZABER,
XFE T HEPOIEERRERFENER, HiEhlE
ERLDRBRETENEIERS WS S UEENE
BRIRERIR.

1.3 EEHEPLOREHENEE
RE—LHARKE, FEFOTUEFRMUREREX
RRIENE, (BRATE—LES. £ dena 1 GIZ #7347
AT L, T ERMUAATIEEHORE
MERTEIRRIPEEET T IR, LITF=MERERAEREE
FEHOEIRNEERE, RET—USE2ER:

* BRAME: THEERONREEERA LRETT?

= AREE: HEPOEEREREETHEESTLSH
EEESUENTEMRE?

» AR ERHHE EHEREENEEROEE
BERBEITR57?

UL E= MR, SR ORNERWSER
EFREEIERS, MARS5BHHHEESHEOME
RERAEE, BRRERENETHEEPORREXE
E, e L, ZUSRERITX—R. JWTFHRLEE
BREIEHL, SET 1 REYEIRAKRLIN 120 BT,
Eitt, #EPIEEBIANSIHENEREEREEREX
SRy, EXEERSFmEER OIS T, »RIEHMN
AIRMZENFEEEERRONEE R,

» IEERANSESERBNEEENHIENEERNAE
KR TER, RETREHTREFNE, EHHNE
REMEBHER OZERRZ 2 IERREE 73R+ Ot
A7,

» NENZEBNAEXRE, tWEFEEEXAIHE. 1M
BT 2RIARDT 7 EEP OREDIDN BRI 88
t, BENARREESORAEAR, KMEARIETER
B8 A BRI X EC D AR BRIz E iRz

10

BEOATREME. A, MTFE—ERERE LRENEET
L2EFRBNAEENRE, BNEERHOFHE.

22

RTEMEIRTOIEERI TR R RIEM, NAEK
R ERMELAER. ESERERHRT, KMTLL
TIERS:

KT ESERELIRENE, BEHEH OO
(IBEERERZE) MENERHFRNEER, MXE
EERTERBARNIE,

r —IRBEWR, MTASHEEFORR, FmEX
BB E—FNENRE, BN THARAIIRNER
i, BRI HTRIRSEAE, MEFRAIA IT 2t
RIEHZERRAR. ATERARZNS5T, Mz
TBROBRS N, EEEEIEERERERERME, Eh
RIS FITRARRTT Z EHARR—EL,

* AT 2030 FZRISEIMEIERONSIERPF, B
MEEELEHET LEREEEBN. »ERERTX
BENZI, HEREE LRDGEEE, BREE
o SRiE A IRERIR R A BB A,

ZER, PE—EZMBTWAFRMEA (HEF
KRMEE) |, (BESHRISETBFEESES.

PENASHENERAD I IHNEE (TOU) , #H
BRBEMNEN 211 8F 31, BERABEINEZERS
(NDRC) F 2021 F 7 BARHHI—IEER, SHISEH
WHHIESRBEEEST 40% ARG RHHALLE
REAZED 41, —LEHEEME THENNRE, LIk,
PESMAREMNR BMESABRERIBER, RIS
wXMS 58RI,

+EEk, FE-EFNTHEMTERMNMEA, &
TERERIRTT AR S H R BRI A R R T . XS



EEE—MURSENGREE, MEBCRRERBT

175 BRI TEGHRIA0RNE, AR S SBOMHIZAIMA.

FHitt, BMERREBRIBETLLIRARIAMEHIE, BRET
HERNSE.

= SE HRiEE ORI R e R S KT EUER
SHORTSEMEANEARERY (LAFBREFIFRRPUE&E) |, 1R
RITKBEA DA N ZEIS [ HEARRISERFEBMNESEEES O
258 HhgEE MR ERE A RIAMMEEHORR
it IT T AIRESFFEERITEEMES, 8%
SHABERERBIEF ORI —EERHIREE. SIER
REVIIZERERE BB M2 EIS RIFIEFEM YRR S

A{TRIERR IT iTUHE— P ERRAAIE P
BEK, SEUBERREE. BEURSERXEY
RAFIBRTTEENE. RIS TEHEP T ERZE RN
AUBIBIEIE, BHARBUTETM, (MRERDHIBNEE
SHIRE, AT BRI R ET R
.

1.4 XIBERSZRITER

i AES)

AT BFHIEREIE OS5I R A BARERF A
FAXEM, BARLTRESEPOMIAIER, 2
HRFEHEPO. ARG, NECERUREMERE
AT A .

ZiE S EREP O ER G NRESGHATE .
SCHXLEGART BRIBER. BEEE 0S5 OMHT
A A BERREDNBERFEA TEE. ZinEET
HEP O ELRE T SRR F AR IR E A
R, ERNEEREETNERNVBGREER, Bk
sE ROt/ FE R AEARSS .

11

Ki5EiE 7 HHEH OB MIRHARS R IMER,. 2
A REILA S et AN e A N S R R E O AR MBI TS %,
EEBRETRERARHIET VEEBRX DAY,
[E)EE RO SRR S LASRENER ML A E— TR, RBiE
THENAIER DRYEENIEE, 7 AT RERS &R O R 5|
.

—EZipERY, XERRENZIRITHER AT 8ERE
B, DETHETORN. B—TENEHEHEXEER,
HREUE OFIEB W Z (AR HRRIER, fIaNEMEE
RISEUED LR TRBNESENEIE. AFSEFXR
FREEFaBANTREMFEREERIA, BEITHIE
FEHPOREE RiERI 75,

TiF

RTEREFOSEBNTE, KSHZIHEEBFAN
BHIERONERWS, —EZpENAEEILEES
BEERENENZHAEREEEB ISEBN T LRI,
MRKEXERMENR, FHREPOAKTEEE AR
RS, 1T ZpE IR R B ARSI REREE,
SREIEPOSSHERS ™. W, EERIT TN
ERERAEET OSAEB A FrElfaIHkik.

J\z

ZIHERE T CIFELRAFIREG, FINHEr EET
ORIAF BRI TS ENE. X MERERTRMERD
BTk, TENEHRIMPRRARARIRT. SR
FEROF R BERRNEZN AN, ZHEBHRAE
e SERER P ARV SRAEAIBREM . TIRERERA, &
EReBEEMIETOIEENEARLE, BRIHERER
MEERIBER, 0 (T79/EN) 1 (EFaEg) &, X
BURBRZ M AT RERNNEERIALE.

RSP OBEENZER Y RS AHAFATS KA
—EEAEER, RIREXEERASTERNSEERS
BROERWS. BEHEDOFEHRIFEMBENZ



17, EEEERPOREENEERN RIEIHEESBHRM
B FIRSX LA HIERZE SRR,

—FIGERET AR L R, BEFE
FERE, BREH-BEXTRIEEEMNER, SER
PR, 258NN LIFREEERS.

PE

MHPEERITREREERM: PEHEFOT
WFERRHFE RN R E B S T B AR B AR IEIER
AR, ZIERE T SHER, BfRET—<, &
RAtAT M RIEREEIRSS A LASKEE R BT EEKAYUL
m, XiTiTiEdS58AHRARRAE. Wik, PE
ZEERE T S 5B i — RS

»  REYIETHEERR GRS TR G e

»  RBRENNEMZEHIRS HIRIIERZ RS T
T AR R R B TR RS |

»  BMENSTHZMEERS IR RERT, BFE
BH—THUBBAALIIERE, EABHNEES
AREARBR, FELMEHEI AR,

WATRIRTHIZRRNFENE, XA RERIFAYERIEE
PMRERIEN, MBERNHSEEERIREMETET L

12

WS ENRE, EXEWESEH TRA. SX L,
BAR— BRI AR, HEBRT 2588
REMSMFIRR, XASHAFTHRABEBXEN
RiEEERE, »RALt, ZHEANERD T ATERE
SFHERANBERENRE, SE5RIEHRAXATEFHIZER,
b ZAy, AMIASRBUH AR RIEREEHTH.

MEERLEENMEETFarEENE—R, S8
REPRO AT HENTELETLERA. BRE
Bz1T. BRI, EPNTHEERONEETFNIRERTE
. WENE, RE—LHEPOEETHRTES B
A BERRNMSIAI BARERE], BXNARIH, 5
HEPOSE5BRNMTER. BHENRMHHARIR
ENAAEREXEEED. BRI EIRIE S
iHEE, B RALIEPONTRMMAL, L, Z
AN NIRRT ORI HERAHISBUR T 175 X £ dE O
PR XS SRIZFFERER. AT EAMEES RIEMSE
MiBiERGREE, FEHEP O TIEEEHNEA—F
MEEMAEPITH—s3 k. Tlfisgtam, X
HAREHEEP O HRAEESESRERENEMNIR, &
HBEI RS RIRA B BAEER.
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2 HEEPILBIRIEHEIEIR

RESLANTFERRAANLKN, REEZBNNBERNEEANREE. BEBRNORETULESHEN
BHETE, RERRENNE. FEPLTUERRNURBESBEFFR, BXMBNDIERF I, HHEPLHT
CAAZHAEREHRREE, EXZHERT, ENIABEZRIEERTUBEER.

RERBRIEES OEI AR RIEERISFTTE:

L HEPONITEREEAELN, JUE—XRKRZ
IREEMER, LEIFhENBENER. SEREES
SR TERMNETHESD, SRR OLEES
SREMERL;

2. HEERPOEMHEBERGAIRIB AT LR RSN,

3. MRS HBAIEITHUSEMEETIRE, FRElELRE
FORFRB AR EE,

4. AEEHREPOZENITIERZEERE, MARR—
HIEPOATIERMAIR AR, BiEPOERFTLA
E=SEFRGE) LR TIERE, MMERUEEREM
BRERKEEBIRTERXE, EiFEMNIAESTE
LRI AR REIE, *°

EEEENR, ENEHISPITICHIEE, EES
REMSHE, RE—TMRZUBMEERRRTE, ~E
RENBIREPOFEARNBRTE. LAEHIE 0,
MFEHFEERREPOFKIR, RiE. BX. <. RaEkh
BJR (UPS) fIEHEith (EPS) BT IZEmAIE=HIT;
TN EdE G, 1T BhET IR, A=
PRSTURMSRIEM R, AR e BT S ER04L
EFL.

2.1 iE LB ITIERE
R TFREE—TERERNE, BEBR
FORREY, (BHATBERERNES.

iR

-
REE—EEN,

(BSLPR EREHEBE TR DALLREN. FAERSZE—
LR P EIRIK T REHEBRIAIIMZES, LIRS
KIBERMISE .

HEPOEBRNTERAMERFBEAFARIREER
R ERS TR, MR THENERARR.
T FEER KA ERRGIEN TERAEFRR, SJLAER
MBRREE T BEREFRFTHTRIMERAE, SERAT
e ETREREE R REERGRIRI B R, ATLATERYE) 4%
B, R INEEERONREERENDZI, AREE
BALABIF BSEN, AR OEERTREFM
B, NENZEBNBERE, NARAEEEBET
BN,

BMMERTILR BE BN T AR IESS R
EER, XTHEED, BEEHE FILHA (Tudor
Cioara) FARENL, ATLIER—MEBEER LB EE
PIEERFRIEESD, AREBIEEEREER,
REBD LR BB LIERER LA EIFT, BRTEBMER
K. FEHMARFIERLW= (LBNL) 2012 F5ERMAI—
RYISLIR R 7 SRR O ANaT R IB IS XHEE L 5T
REAITIERENIREE, BEARAERLD 30%, L
ERFNXRE—LRSHR/ET, E—IROP, EEKF
MEARLSHEE. REXWFEARETESSIBm, B
WRTEIRTT I R TER MR B FIRLK) . SRR



14

ERTREMNFR IR TIEATEE, AENRCE o

LSS, FRFHSEMTIR, . /VA\/A/\V\ﬁ%%FAV\

70 =T

60

ASHEAT, REPOTERTORIEREER |
EEEE, ANTEREORSEESR. RESoME o

30

BENPRBILAR TERm XIEERIMEER, EREER &
T, FINARBZ[EERONNT. TEOHIEMCPUE "

0

KB, TETEERSROENENRS I RmREy By e e e
YRR IR HOR IR, ; o
5 P

MWh 60
6 50
5 40
P 30

20

0

10
’ i
-. . ll llll N 12.00 AM 800 AM 400 PM 1200 AM
Ill'll. - IIIIIII

' 1 7 ® 3. — &N CPU ABXTR (£8) 8—1T&%
e S—— — BEERNTHRE B0 CPU FIBREF (T8)
A THEERINE
BELME (kw)
MWh
6
] 008
- . \—
, —
: i I I I i i
Ullllll EEmmewl IIIIIII
w—cp TR " — B ERN TR “ IS8Rz 32832282
B Bt F e ~F1 ~BK i

TIHEERINE

2: HEPLEENHBLEEL (EB) HNETEP
BRERMN IS HTHEZENAHEPLEENHBHLE (TE)

30

O REEME (kW)

- FiY 2K =i
4: AR/FARARNEIBPL 2008 FEEAFTAIRE
(£E®) NEYBEATRERELVESHERNAIEPIL
(—F) )



FIEP ORI TR — R E LRE
T B SEE P A REAIERER. SH{eEATEFER
9= (LBNL) HARFPBEIEHONREHEEER
RER, XEURTEHETORE, TFRAERELUNRET
MREAT R, PERLEFMHT, BEERKNIIEHARRA
KESE, BEPONREIERAFAKR, BERS—LE
T, HERXHE, WERAAERMERR, ERES
™, BEPONLARFTSEEENAFEES, MaSH
EERMABEMAA, XA EREETERERRSN.

B2, FERRARTERE, EACRIZEEBR
AR IKAS AR AT TR AR, X HMERESCHAITT
WHEHEE, BXARASHEIETOIZERIETLRE
. W5, REQMEBERASHERGRKITER
B, AAEEEEESRK, KRSAEERTIRAI—XAY
IHEERT ML TEREAERE. RREERE
KRiMERRMENS M EESL, XA &RARAIE
BT, *

B—PRBEHERZXTHIEHORERENARRE
SitETUEARRNRE, MERESHIME. SeFHEELL

15

R EMNERIMNEMFERRENRYD, XEET L
RiEMHERIAT T,

HIEPOITHESERSE, WRSHFBHEFT
BN, RIFEEEBELERTAIFEER, HHEELH
ERORISEFRZITIRAEAE, RIBMEBERZIFRE. &5
MEFELR S BERRBES. RIESISLHEERY
LIS, BRAITRER, KEHESLE
ERTRESLEMEERERIGRANRIIRIESESE, 1
MNRF—MELTEEBHMWLNMY (PPA) FHAFIRAIHE
HERERRNINEZ—, X—EEERENIEEEIE O
B, > AM, ENEERESOREBIBMARNHT
RiEMERIRBE R — 1 RANEL

BEOIHRSRIH

“GEEPOBEMNITE (AC4DC) "IERYT
— MR OEB TRRENES. LIBFASERER
HER‘GEPOBEENITTE "TEN—EESHE, L
REZHERER T E—WA.

R 1 —EE B OB R R HARBEMEE
VERRSS AT, o b0 F A EE H R AR AR

R R B L KT R g E . 7

AC4ADC InB

“ER B 0 HIERNTHE (ACADC) 7 RAEE B B AR CRA B B B — A 3 SEIBEARTIE, Ht
BAE T AR B (A (AR . AESRIUH RIREZEA, A 1 B i O S B S AR RETE, 3R T DL
LISATHIMRIRTT S8 AT E TR R MR, IR AEHE O AS (R R 55 25 22 TR B % A i 55 O 70— — [ I 75 2236 A2 iR

F PR EOR . XA I 76 42 5k P 20 BE A RSN T e

LI 2, Bl O B BEUR T AR SR B T R



BKENRAREEERARIIEP VIZERRI O

&, TRAMMITRMEXRER, SalEXKRBISEMN
BmsS. B, —EX2pEWNESHETE (HPC) &iE
FRIOSEIL SRR RS,
Gk o——EEBHE P OBER: RN AL
Rk RE T S AR AR AT IR AT, AT RS AT
A, TCIESR Lk S s 8 B A AT B A e L A
. 5EEE TR, EISTBHRFENR, 71
R REUE RN, 7

M, —ERNENNRLESEUTRERER, XN
RT FTRAARSS HIEEL,

ZiHEYIET oI R A RCER SRR ORE,

WAFEARTL, BATNRABERIEESD. 5—
LHE, EEERMHB—RARAREERE, BACENE
SHANSEREY. —(UZHERENEZ—ENE, K5
KFD DRV NEEIREFD.

81k 3——HEAR D OB« o) F
MRS RS TR, Cooees) Dy R B 0
MWEESEI, TG WY, R, %
MRS . T BUR A E SR B A B IR 7
AT FL B UL, R SR s B SALI 1
5. "

Gk A——fEE B OB R i, R B
ForL BB R e E S RiEieT, EoveflEe
T I B IR S AN — 5 X I (AL A% oK, R AT B

R WG AT #e A . 4R, XLAF ANk
fE . 7

Gk 5——fEE KA LR A R “ R REE
FE FL R LA (R 0 1 s 8 2 A1 sQAdE Ao, AT

16

2SS FR TR /NN o SRR U S R I E TS i i -3
R R, B R R At e

PENHREGR
EPERIHRERSER, SRR ORISR ETEN
BAEREFEE RHF RN ARSS 5 EFERS BRI
RS, FHE—RIBRENHZERTRERR, MAE
Rigtafy, REBNAFEESETRAENFERESR,
MM MR F R R-HSFAER. 8

B, XMmiESiREtiasiEeE. AEaEEmEmMm
WESTHRIEMHERRRE,
Gl 6——P EEHE L LW AR B R

I LT ARG, RO H AT EE oo i H LR
X AR, R RGP g, B ol T B3RS
BARKI S k. 7

Gl T——rh EHE TN G Bl G S
R ARG, BAORGS T T HEAKE

Mo DEREET ) BE B WX Ap S A, BRDA B D IS 15 1
Fo RIGIEAT AT AE T B O oIk 4R B A2 HT
& A 25 B

teoh, BURTEIEHORIKRE, BEHEHOTER
AR FRRRA, MELEEPONRFEEE.

Flik s—— P EHHE P OEWANG: “AFHREZE
5%, FP & SR I TR B 232, R kB S
LB IT S AR, 7

Gl 9——rh EBE OB WA G BATESE P
17 Ve 5 07 47 95 B8 H A Sl I AR, ORIFAE 10% L
Ij\]o ”»



IR 10——r EHHE OB A G “H R D i
i B DR S R AR AR AF 2000 L R 55 5 2% B A2 P SR 1
TE I, AH B A ) BB R OR Bk . 7

PERGKEDR, GROFHENENRLIEFERBERE
EERBFREPONLTER, XtEHE T HEEESEN
BER, Zip&iet, BEEMRE----FEER----2

AR IEAE A IR ROROMRAN, KRR ERAHERENERE,

REEFEP ORI HEL (BERAF) - T8
[ERRFERE T #dEP OmRMNIARE FRIZE K ITRER
HIHT.

SR 11——r E AR A G i 58 H i
ARIE B W AR E I AR . 5 4 XA 5518 B2 51 A Y
W55 SEIR R Tk M. 7

gl 12——H EERLT R Al oo 3 E AL
giil sy s IREE . AT ENATEE, BRA
AN AR T Bk, B AT R R T AR S
15, B 25 RE R PRI () A S (R AE A, 7

Blik 13—— R EERER: “HNAHENEES
B, (R4 FRRIERA S, BN R ERE . (R
PRI, 7

2.2 AR I R AR RS
SIS BERRESERERE S ERPBLER,

BERTABERERABENRKNE, ERIRENTLRE,

HEHRSIBARRZERET 30~ 40%IAHE, FIFEK

FEPORENREEEN T EECEERE S BERR.

B2, MEEMMEARTE, —LitXAIBNMALERER
HBERER O NRERE SRR T, EEERMNALITRE
FIRERDEFREETL, XSEHESTOERFEXE

17

AER, HMSEEBEMEE, BREEDOEREXZ
[ERiEHEER TR, STLUGREAFMEEMNENERK
A, mPBERES. MESIENE, XM IIEREN
HRr Re e SEEURET ORIBEREIENN.

IR R — N BRI AR O BRI AT
%1%, BENEEPOEFR— M EMRIEIEOME,
A LARA ERAITE KGR,

T BIEFOERE (DCF) "I MR OZE, 1R
TEEREMIN, et ECE ‘R tade, Hlan: ATLUSEL
EAER RO EAMITAIEIED, SENRZEESL
&, FILIEERE DCF B —NEHHERrEdE+ L,
RAFEERSER. YERNEEPOR, REsErEL
e, MfE DCF o, AfBRA] LATESS A A fERd A)
LERE, NMRHEERNRIEE. EEXfs, JLL
TEUERF R OIS TR S RIEIRT, RARASHbFE RIHAIERY

158

EEARUESZEIRTOR, TIRRAAILITERIMNE
RS, XMERDIVETIERIRSESEER, BIF
iR RENH B RAE B RERTERRRL
BREERIX, B EEGIE TR EFihE
Xig, #EPOTUSRESEERNIRATRECE.

B2, HIFFTENITERELALIRIMER, fl
o RETHRREHEERK, BAFERRERNEE
X4, BELERTERR, YAERXLHIEEITHE
. REENE, AERIENMCERLAE AR
KBIREAERH SR E MRS,

FEE SRR I LU EE+ OIZER, fia0
AR R R E R RAIH X B ORIEES
RMHERRAEM AR RMARAE, XM EBAEERT
REEBREIESL, SIITLISRBISERRIRLE
SR EIZATE TS .



BENDHRER
EABERRUAIRBSHBNRRES, BAORSRIE
BEFEHELERIEESRkG. BOIEERORE
LI EENERNRE, BEEOHNE, NEES L
AT HRREBMNFEE, HEHOESRERMELNEER
ZE. NBNEZEBNARRE, TURH—Z KEUMR
ETHEMEFHERN, FEEBEMINER. BEERN
KR, MEBEBNBROBEIEHLC, BRI

=
=
(==}

s

FIEPORIER, RETAERNTEMNARIIIERR.

SR 14——EE O R “ 5 Faraetk
FEAR A AN [ R B DR IL - £ AS 5] B 3t 5 A JR /N B 2 i
A L, IR RERS SCBLAR 38 i1 DR LR 20 75
ﬁéo ”»

gl 16— EEHKHE P LB ER: BT LA
S AE B I DI, T AR SR BN B A5 A, X
FREAE A A, AT RERMEOE L RE R, SKEL
B E AL R A . 7

PEOIHBRESR

FEISEIREER ONERNER RFEIHTX,

FrLAHIE R RH—SAANER. NTHRLK

REZMSE BIEBRE TR E R DRI RIT I X SRif,

IBERCEALE, XEMKIGBEXENTRER. HET
OFIRT RS,

2.3 BIUAEREED

fERERT LA EE IR ML ENARSS , FRREEMET S, BR
fEfFRERSh, RtiARBEREHIRANREHREME: B
AT LE VW EEE RN BN TR NETARATE
BRETENE, FJLEIEESE MERFRIE 1 /i,

18

XTEEARGHRT, BEBRESTINFTRIENEERN AT BE
BRI REER REEXREER.

ARSEEIEHOEEAEERSIIERAKEN, £X%

o SR MEPERT AT LA RS sR R AR 0. EERORIE

ERHACKZIRE THIBHNFEMIZTHIE, BEIJLUER
NTEEBEXRIR, BRTIEEHREERREREIR (UPS)
e FRREIRIN, #UEFCIEFIA UPS JEBREEHEN,

FESEAMESRERORTERM, SR OREBER G
BB TS A RIGS, 7 2011 Y
—fr &, HH/RB/RFE (Rahul Urgaonkar) &
AFFRT—MIEL RS, BT ORES
AR, LSERATHESNE, ¥

2012 &, EFHERE-RIEEKET (Vasileios
Kontorinis) AR T FIFEUEH OEERRHITIEE
ISR LREE T IES. 4° 2016 £F, Yuanyuan Shi
FANARETR: BHAHEEES OREREIRIE TR
IEERE, BRSO REBNFIEE, BEMTIREE
5, BOREEE 20%R0A, “SMNEBRFEIRFHENFERX
i, BTFRENSEABENRENSEN'E, TLISHE
RV DFNFMIBA, BFEIERON IT AEENFER,
EtAIEEBEEEFSHAEINN A EE .

BENHRESRALH

RO, TISRMIZAIREE AR EUR
I~ (VPPs) , #BETLASCELAMERIRS AR, MimPE(EE
MBREIRIAHBMAR., BMS2, BAOHHREF
RSN S EMARHRANEE. NEEBRIRAR
Wik, MERNATS, XA AENZRARRER
iERE. M, BRIRNHERZHEESORARIMT
fEEARBEER RGN EE. PRTREAGEES, —
LR OIAN NSRRI AT &0 LAIMIARIE,



K&K, ESFENR, EEFTHIERS T &A/EL
AR, BEEELE 200 5 500 /AT,

MASTER+ &3

— B A R M R B R SE I (RVE) AIE
St (Riello) AFFRMHEMLRS, EHERD —
AN RO, HFnMgRESE, RO
o 15 G 5- o = WP e N 7 N T [ (7
Master+ Hi it 41 7] DL B 3l A\ H W B HEL sk 35 1) B PR it
.

T AN ] T H R FEL b TE B YR A B A W SR B 4 [ 1)
THE T A, AR T MRS TR T 3 3B 1A AR ik
2. R OBST IKIIE B, AR
PWHI RS (BN “Master+” &, Th 250 KW) F
—HBIhE 1,100 KW N AR ENES, DIREN R
fhE; 2 JEANE B JR A B M 2 MW, JEEn2 &
JO7 2 S8 R L

IR ABUEEBAEBER S (LSB) |, RE—MELAY
B2, LBRSHIERE RS E R EEXAIERE. 2017
F (UBERERE) TIREIES 2019/944 RIRFIESIR
BRTEIERAYIE, (BRBHAIAIEMEIERIIE 7 KB
IHERERFANEIT, FRAMEBARTEREE. RIE
RESHBER, (IHRERRZE) FREXRSSHE
2022 F£7 A 1 AElH. BERNMERENEXE
M, T iZSEBERE ORI ERE R FRIN A,

gl 16——1H EHHE 0B E R OV EEE O
K& ARy s IR, B A ar RE R & vl s
I RS VE (SR EHEREM o esh, f#
RER G TRt s M AR 55, S SR A rp ol SR VR SR A3
LR 55, LB ATl Al BE SN RIS o I 56 W] LA
AR S5 E 1], B, Uil = MR . 7

IR 17T ——EEHE LT R CBIE L IEER
FH HEL i i BEOR SE BB v B AT SRR, PTLICKE & it 5
W45 & B RRERS, TTRES SBUER RGO T S
HRCa PR LI AS R o AR T AR AU T e XL 40 I =2 A s

19

G, P UARE B S A WOR AR R 5 B L E
M ESN IR, 7

2.4 fLILARSS 3SR

B U EERSHEFOREMIERRMLIR
SeriIRIA=R, ErIEEEERRIREN T, TLARER
SSeRRUSEISRI AR, WRFIAERRE, WARARD L
ItEREKRER, BRTWIRS TRAERER, “LhreE
FENIZ S IR S5 sSRUSCPRAI FRZRAkLL B (TRFRF9 “BERERKEL
BE”) . dena KHBHTEEAMEH OIERIEY : BRIE
IRBEBIRAT IR RAEIRSS srU6ER, RIS RS0
BeeH, B2, =EfREMRITEMINS (SPEC) AY
SPEC- power_ ssj2008 V1.11 BEHEEER2ER T
DRIEER, 8 SPEC Ui, sTLARIIHEMEEKTE
RSS2 AR SRBFIANITERE D /BEEtL.

REBEERETRAMERERSS, BhEEES
HSEE, FJLIRMERNESIINE, AREFHTAE
BRUERONINE. “BEMSHERERET (DVES) ,
RS BRERIRIOFE TR TR, XA FEEF
ORRANEE, RACHEREEFNRENRESR
ll‘io A

IR 2RE AT LA N E A ARIP T ES D
RS R EMZANTIERTDEE—MRSE L, NMBEH
WHETHRRSSREE. ATEMRSFETHER
THAGEHE— M ERRHEHE, FLEENRSEN
HEILIEERFREIEOIIRER.

2.5 BEREIN—RE

HIEDOIEERIANS SERBAI G —EEE.
REBRSTBNREEBRA, BEETLEEHED
it SERMEHRAEEEE, 4

EILRGKRT, BIEPOERREISSHFRMAR—
NEERREENIEER MZERZ EANEREMER



L=, EEER OFEEREBNA REERH TR
EEE, FELREIFREREE. BEREIESNEMNER
BHUMETRMZEEZGERFIEBERIIFRERFS,
LIRESEREE, X—REXEER.

I

FEIROTERMING Ny EEREXA] R ROz, F
BARAZREZER (TSOs) SABRREEEAFEEST
BRl. * 2m, NNURNEES OB LUET EME

(VPPs) IRHREMRED, NMEBKNAEEEER.

B G fEEEY, —NNEEER O LUEERR SRS
Ef (DSO) #¥#iLHARAANARIREEDIHFEEEN
R, BRI, BEBNIGEHNEXRZRSNEEN S5 MW &
SEPRIMERR 1 MW B9, (FRRMX—IRSZAIRZ

BN, HIEHPOTLEKEGEE RFIZERRIE MR,

41980, BERPIOIZER A BEAAXTHRMFENEIETR
EMHERMIT KRB,

FEiz SR A LAREIEF ORMMEMNER, &
HRHIEPONEMEH—EEENREE, TieREdT
K, BERMWAERZEFSN. “HEPOEERY
BES R ENREWS 173, EathiIHERER
BEMIERE, FRIRAERMNBEEX, Am, XFXNE
BERESFE, BABNEERNXIMERSERIIE
FEROSEBRIMRTHIZTERIER, HASEXIEMRIE
ANRIREHERORIA N FTE. »°

DR A LA AT S BRSERRATHE A FBATY, AT RERIAD
HEP OIS AR EEBEIBNER. REEDIRER,
IFANERY = EREIN, BAMZNIZAEZOMER, |
R MEB XM R IELASKIGE 2 RiE .

2.6 BERERI—9PE

20

REDECEMT ARSI, BZiHEA
AERENER INBERMAVEMR, MBS T RIEHERY
K&, FIRT RGEERAAR. STRIETFEASH
SNNEEREEHERIEGK, BEREIEENIZREFF
HRRERARIMLER, FIlREHRIEHRNBERGIE. &
HMPIBENNEEERBERNE, XUEME, A
AJRERRERBH—SHEN, WREMSNERTES
G RIEE BT,

MEEE—+, ERERERFRNSSBHHIZAIR
BT, BEMNIEREK, XTIUEHZHNBENER, &
EARMBERIMNE, BFXRMINEESSHTREM. It
Hb, ZFEREEEPOEERHIREIERDNAREZ OIS,
HEPOZERERRINAENR FRARSFEHE
NHmSERETHRIVTIVEEYEG. BRTEERLIEE
BETRENEE, BEPUEFERZEXEESD
EEBMNATBLERFETENER. BRTUEEFE™
LAFBBhR N —2EEE,

P EERNBERARATER TR, SRR RE
WEIREIEL, XAREIRTHIR BERRBE TR
TEMZIAFE. B, REtXEEMERENTRE,
KPR T HIRP OB TREMIRERBRE D, RIS TIHN
XIS GERFPHEE it XIS (ERAISES. B8R IT
BERBIEENIZERS], SIE—HERGBER, ShEdE
FEmERIRERIREER.

EREHIEHOIZERERIREINRGE, BLESIA
IEEREERINRIBMEE, LUEBRERTH, fli
fEHETTFE SIREERER
B, AT TAARBR, S5RftEmnsef i
FEHhORBEA“BFRB"BER TSR DERMLSER.
NIRRT A AR BN S EZH IERAINTR,
RIRREUEH OERRMR EE S EAIE N B A,



21

3 EEXAIREMEREE: RAB

WA A

ERBBBEBPLZHATNERYE, RANRQEERAURBRBIEP LTRSS ZIARI/ANER. RA
NZFERE SFLUBPLOEMIRMEEREN — LU L, FROVFLDATNSCEANBEITIRSHER, MABBTES

REHE.

dena FiAAR T —XTHEEEEUEST ORIRE,
HepBXTREBHEST OEETHE (HVAC) REEBIHE
FERURENE, SCRBEMNBNRASENEERESSEINE
. SINXEREER, BBTRRFEAILMEA—IRIER
B, AR 1T REEEiEET SRR T, B
HBAEREE RIRIER K,

FANEPEE ST X THEPOREETARRRE
HARARKHNEAMRELE, £= (Tran) FAKE
2015 FH—RICNFPHAR TRETEEFIRFENEHRB
MeEREENBMREMERSHSGE B2, ZARKRE
AR ERASRIRER, IREEBEEP UIRS RIS
REBRTEE RN RER IR, M IFBRRNEE. REs
ARG RTBURTIRS BB TERIA/N. BXLARING
BEFEE.

2016 &, ZWF (Cupelli) FAN—THARH, F
FRRR S5 2SS AU VR EL AN S B R RIR T iR
B, SHREN T BB AR FNS R mA B
SNEISEI A R AN REER, LIREESEESO
RS RIS REAIRE R seRE AT IBHER. 15X

MERT, 3.5 MW RUEERH ORI LI ST 120 HEITT.

Liu FARNB—THARER, RSRFUTEBEHER
SKFNEIRRS, SEMEANREE, KIBRESTHEE
BEIRAIELHI. >

3.1 FUBhIOVRAFIA

HEPORREWI AR SAAERT THR. A
MJi (2016) RIARERRR, HIEFORMRERAAIRATA
BT RYLEIKTIER, ERRRAT UL ERE MH, Bk
BITRRERIES 2.2%., 5+ Zhi FA (2013) BYFARERER,
= 10 MW ROEERH O TRMEM R SRUERIIRE
EIBHARMEE 4 2 5 MR,

FARR, RBEUHTIBREBRKFRE IT RS
FEERIRR, RBHE 60°C LALRSRE TEMRKR, K12
HEMNZ=SENRSHE. Gao FAK 2020 FrI—FE
ICIHE T S =HEER ORISR AEIBGE D, HER
RIRAE 97%HIBITEFERTLUEARREIL, HiE+
O 1 MW B9RER, aILABE—MNERREE 3 5 m2aY
FEEZRY—FHARATK. 2012 F, X n5

(Aikema) FARRTBZ=tH— M EEHORERAB
IHIRMRANIZERG], ERRPETREFORIRAATLIHE 6
B m? ghfata. Davides Maidment #1 Tozer B9FFR
I T AT AR A ORI ER AU S BBk TH B (AR e
RS Htdh, 57

[/ N\N7i\No

3.2 AR HARSE

A B EEUE R OEMIRIEREFERIB I, °
MAMERRRT IT Qafy, MARIIMERERE. BI—=iT
1B, BfE IT AEEBATEAT, RARAHERE
HaNE . SeHnARAIExRLIRE (LBNL) 2012 F
N—IARER, EBRNRSHNNER, KEERERE
BN (RE 5) , EARMNRFERBERRESIE



ETEEHE, REMEREEIMEERIAEETRE,
AT RER BN T 8E.

5: RS=|ANTENNBE =R D RERENEED T

58

 RERTIR (W)
- e | W, e

T W .
EYICES 22
ste V-l

s 11 -
u ‘Vhﬂrﬂ\\vdkﬁrffvj

~ 26 —10I0ER — AERSIO0ER
IS, RIBIRPOS RGO AT R R B4
FURBAN. SCOUSURCRORRFTASRRAURASE, B
KT IT BHLURBRRASR. SEPONE
EREHIT, BARNERRMNS, BUERE
JERLSERR L 2RASIRGRAE, TERTASIOER T, s
TSRS AR THUR L,

3.3 BENIHRESRUBEREIN

6: EENSZFEE

22

ERE, FEPUEERSHEMHREE=rE. Bk
FER. XEMMERSRK, XEMSHEFRERTR
= (WE 6) , AL AEATRAIRIEEMLARIA.

HIEPOFENRAR—TIRENRR, NRFA
B2, AL TR BT, RE—LE
EHEHOELBRANA (PINATEFMEE) /I
THZR, BERAMIRE, %BRIIEHERERZMNA.
BTV ERNPRITEENSIEE (BIARRABLUSHA
ERSIGENEE) ZHT (IBERRER) RE,
EEXMEIARRTHTE. BS—PNREZRDEXEE
PR ORARIZ.

Slik 18—— M E I P OB R: T HERE 5
MR POy I A S Wi R A ATE . 2 H 5
Mk, FNIE R TR, BONEAE CRT AR R R
RED) MUER > HERA, AR B R T

= ”
FH o

IR 19— HMEHIE O ER: TR HIE
B WIBA I L, RN X DL A RE DR AL N 7
HRT LABE o BT AR A o o AR R0 R A
REVE AR (It 7o B X AR B R Al R % R . A, B2 H
—EMRE. 7

—(IZHERIEECE-FEEMN—EE=0,
ZHX 100 MERARAHEKFBSEIEEASEERLIARMN, 7
HWERBERIFTR, HEPei8REiEORR. BE—I
AETEIERIH S, EUERPORRAFIREE TR AN,
—RIFERT, XMOERSHESHEMXERZRAE
A=Ak AYIEET .

ik 20— EEHKHFE P LER: “BANTREREITLZ
AR, SCHAERG RERE PO, §lnik
ZETiAE, PAKALZEIR 2 R AR AR T . R A S
L BRI, AMREE S TR B, ERARK



AAETE Tk, BlanfeEtt 288 2 R A A XE, AMTH
BEA AR HIR T R E NG B, (HAEAAAR IR T,
H B O RS R —MER S I T . 7

gk 21— EHE 0B E R CRERIET O
AR FURAL, EEHTH*R AR T M7
2 RSB T AR 55 A AR A T S B

(Gebaudebeheizung mit Serverabwarm) ” , H
T2 38T 1K AN J7 V5 ) R 55 45 4R 300 BRI 1R 7 8 B ARt
B, ATEENAER . B O R AT DR R 2 1 4R
bR, B OV RETR I ST, 7

EEAIE SRYE R B RIS EER P ORI
FIRBRIXHE., ERUNER, 21T (IBERERES) B
ZRHTRAFIA, © (BREEFHER) 1 (BdEHO8E
FUTHEN) BH—SBESRAFBEREN G, BiXE
B IERNBEILE, TRESMNELNAITHLINA
RARVEHER OFEEARE. ARENERT, UTE
AT LADMIEARAFIR:

XA BARFARRAN TR MBI CIFT AN RS,

E—IXENEBIAE “AM 4.0 (Warmenetze
4.0) V. ROZY KIXNIE, EFEFFIHEFHFRASEA
TARAREERIEN. By, ZImEFE5IINH

MMEAE, EEIFAHENEHRBERERIERS,
BT LA SR P R R X SRR TR A BRI B .

61

»  FEERNSHERIAEEERE (KWKG) (ZIEZRAIMN
17, AJREH— BRI, FFAIRMEIIER
RIBILAATT RIRBHRHASF S, (BRI EIRFORA
BRI,

»  RERERNBARNZENESHBAIEMNER, NiZ
PRI (IBERERER) W, ZRBEBKE 2022
F1 81 HEE, FRATEEN 2022 F7 B 1 BEGE.

- EFEECAMHEBEISZEL SR, RARHERRFK
NEEKRF, MRERNAER—MEI~m, LN

23

FEHROXFMER, Rz ERGXMPREFNAR,
AR RH L EAIAMEMIRHE. BT LASZARFE
BHRE, SAAMIEERERZEIETONRR. ©

MNTRAIRE, WEHEDLEEREESRERER
BAEISEHERZRCAD, BIAFEIE TR ISAD.
AN IER R LASE IR R 281 AD:

BT ERLERE AR AR, AR O ABRRIRERR
M= S, EME|SIZS[HRE, XBEEHER
7 RERISED”, o

»  FAKEESRS SBNRMBILSARIBERI =S
ARTiREE, BRERMEIZSH, XFRaZHIsaI L
BFzUAsciss. BV (B3 BOEIULED

g
15,

RBCABERBEHREIMEHRIRREES TINEE.
INIBREFEARPRSIREREITRDEK, BELRIfE
NMATRESH, BEEE—NRIKUENEE, LR
BRI MR ERBIIER FEERRARE, BRIQIIAY
BE, WEEKSH, ERMNEEBEESTRRER. X
LR A LSAIREIEbISRES, FINETEHIK.

Bl 22— LTE L e K R %
{F A ARYE T BORBR BB R, 6 e T BLAE 55 M2 5
45 7SR5 T B FE R P oL BT Bl 4
R R D By F AT R4 S
i ”

Sl 23——HdR OB G “HSMLEE AT PR
WA BN R B AR D AR, AT LA fa] 5t gk 2D
WE, MTIiEARSS S FEE L RER . 7

TR T RAF RS AT ERI R SRR

65



Wb 2 HRLE

% JE B LRZ H i wb O 2 5K FH B3 BE 250 it
PIEHE P02 —, RERE R T WA E R
%, K (FAHRENHEIT) WL Fft 2 4o & 1k g
%)5%EP&»#ﬁﬂﬁiH@%?ﬁ&%%?\jwfﬂ%éﬁB’J‘/@%ﬂ

o W B VA A KA D, 3X e 7K AT BL A
? IHF&%/A%HHEK%E?%%{@WE@

PRk, HdE Aot 3 55 AR A K i R
B, IR 2) 7 REVR, B> T AR R

Hal, ®IASENREA 600 kW 4 KWL A
ARG MIMER KINRGZ —

B EFREAEFIAME (PUE) IBiRRiTES MR

PORIBERE, JLUMRHSTERESEIET ORI
. BERIETEINMFRFREREF G IEAREARATIERR

REMMSEBR DT HE— N EEF OEICRSNITORE
KIERRT T IR AR
FOBTROEIRE, FRIRERITKAREER Iz ERHT
XFMEER

(www.peer-dc.de ) ., X

REAFIRAF B HIEHORERERESEES
BEXEN. IATEINEEEOEBIHAYEIN :
 EHSRMRAREBRLERE L. WHRIAKN

REH—ST K, FERIANBSRINE S BEEHO
SRR
= BERR, 58 LM AMIERECIFEIRA IR

PR RIESAEL, SRR, AEhEEREX,

INEME LT X—BRL =L ESEINE

2.

»  IFAERRY S ERTREIRIBREE, SLHEEdE+ OB
1THOSEHMERTEESEX LRI AIT A, B
BT &R BE/ B8R O SEREIX R RS IR M T B %
1, BEFIERATERE— M EIFRIERTE. K
FEROITIAN SR/ S REREE A R P EK

24

FF B2 LR —TEME(WETS
SRR RETRERANH 2R L T S AYECHR.
 WEI—ERNR, R ADERE—MURIRTT FRY
PNFE----ERSENOHE, AEEFERSAH
(ESCO) ----tBrILAEINSEME T REFEERYERE.

1.2), XS TXIEE

3.4 PENIHRESRNB

ETHERRTE, @S MSES, HRMQIE
BRSSP E T BERFR RS EHEGEX
BB, SREEPOIEAREIRMNFRTEX, 7]
LAFR X £t G #iE P D R ST A RERES SiESR
IR A B T IX et K B SURNFAE T = SE R RIS AN A e

REETURRNAEIEEBHEESE ISR, £
BZ, jEItLEXARETRHERK.

E7: FHRYRIERE (°C)

El 8: hEEZFEE ¢

BESSIEE (9878-238) FYEREHES h

_,Q-




FEEEHHHNERRENRGE, SIBEELWIEE
£ 7~10 °CZI8), #NERETE 3~4 °CZE. ASEALTTH
B R ERME 10 °CEf, BELEHBK,
M=t SHI 10 CAEBRIRE. XSEINXEMHXAY
REehEF RSN A TEETBAYE D,

FENESIESTOESFIAT KRB BT R AYE
1. BERILMEATIREERE, BRILUEAREIHERE.

gk 24——H oL W AR B S LMAE
REARMEI EERERR. TR iaK
v BN B v E A 1R G T AR NS B R
ﬁ‘l“g ”»

B, ERERIFIARISHREETERATE
REER. RENNDRERFEESHAFPEGRER, 7R
HEENNERES. HEPOEEMNTIVEX, BT
AV X AT BEERZ BIKL R E T T IR D R R LABUE AT B 4E
BERESRBMERE. Bk, TUEXATEERMEXE
AiRES AR ARSI E.

gl 26——H I OB N R R TIHERAF
MBI R, T SRR R, S At A Tl e B

25

3.5 PEBUREIY

EHE, ML REERSEREHRIEEMTT
HEFHEEXNEN, BEREXEENVNFTEXRENBIRS
7, ZREriR EHEARIRES,

w75 R ERRBERHIEE T LAKNESIEE, X2
FEHOSTHRNEEFRRAFIA, TEHRERLSSE
X. EEENSEREGT, HETHEFRIEREINN
75t

EREFSXEVIMNERIE, BERESPOIZO
IS RIRHATRREIERSS, BMERERMEIKERSS
AU, (RNEETHZRREE AR ARIERAEME
KR,

ITEEMERSEPOSHEEFNERTE, B
REREN AR OB EHIR BRAESH. TDRERKA,
FERERIARIE (PUE) RELULRAFEBERGIES MBI
EEIEPORNRMARERE. EOXIEERMKIE IR
ORPRGR, REMINEREFRHIKE, SHREdEO
RIS/ ERATSEE.

RI—ET A, BERIRS ARIFIEMER MIZEE
FEPONEREERTREEANIER. FERGBEEH
&, —BATEHEVLIEERMENZEFRENE, B
HSMTLART RN, A BAERERAY M LARINBIR RN
IR ORA., XMBEKRBRAT. REBUAREE
PO ZBIGRERHE—AMRNEXT MR ET
o, EEEXTAREIERATUNAINEHR, M
MSEINRSEFOMIE EROAMETEERS, FHRETKIER SN M
IWISTRIALILED,




26

4 N2 SHANRFSHIE NS

FAINEBIIEAENMET), BEXEPLEBRHBENMRIZFSHRARS . IHPEDBELBPLFES
NBTRFY . ERTRIEEFIBNN, TUPKHFELTS, HERENT. BYRRAURBBRHZE, JUEIIFREL
IBINMINIES . FBPLTE_RIFHEERDH LRER B, EERBHRABNERT, LEPUENSRARH
AR, ATREZHRS, JEPLEEESEENSHLRIREHE.

4.1 BERIEFE—RE

BUMEEIRZZFT (EPEX) REEEENBNRZH
Kipz—, RIESFRDFmAIAIRE, BARRRIE
HrEmRsl. BRRZNBEZEARN—XHEE, BHEA
----TEREBRARR BB ML ERZABHRI—X
X5, BEBRNEFRRTER, SEERMNEIRRZHLE
X%, MHE5EVNERNRZZED 100 KW BF, @
EXNREN TS, TEREERIES OERSEERR
BT (DVES) SmEBNESE, MBAKERSIK

Fa
I,

t

N

>N
7|

|

AT FHEERNBANEL, BERFIEERRA=M
R HIRER R
r —IXEHIREREE EREHIMEE (FCR)
r TREHERHETENMEHNARERES

(aFRR) ;
» ZREHRRNETFNHENRRERES
(mFRR) , 7°

—(EIERPORINER, EREIEDORENBINE
EEESS T RBN . RIEDILENRR, =
XEHERBRE— ARSI DRIEE. AFEHBHETER
ERUENNA, EAEFORZENERTIESASE
ENfRFTHE, T RERRINE,

TXEHRERREEAEZER 5 DT REERIRML,
RERM 15 DH-- - -XEXSEEED OE LR 2R
ER, RIASK—X 6 MIER, TR 4 VN, DALE
EHeERMAESEER. MBR, REMETERISR,
BRI SREIITIIER 5 MW, XEASHEELESL
BAEXIRE. B2, REBILUSIXLER/MIERY
HEPOBSE—EMR , FHEHESSBEIMHT.

72

RILERE T AR R BRI AR A B R OIS
R SRaZIHIRSIZF.

A ETMMBENEERAENREITICHNE!E, &
BERS BN &R O T RN IR D, INRRS SR BN AR
Siz(THUERE. 7 BEt, XMSFEMTENIZER 7 i#
AEEERONAEER, EBEFEFRAERESE, 7
FREMMSERNEN, BNNEEROIZERALEKE
FREED, idRIE. ZEEMEDHST, LBET N
RN AL RIRIRER TS 2.

MBI AR, #HEHONERWS ZEHEERHE
ERSS, MARSS5RA™S. SERREGEILUEAPN
FELEXLRS, EEXKREERENER, tREns
HEP O ERTHRUMISIRIE.



ENERA R4 ¥&6

A i R 1k T 7 2 AR R e T R A B oK%
B, FovEW e s b nEs A E 2
REVR T 7, LAFE 2 A RS TR 77

— MM REE T R EER
“enera” WH, & &% EEKIEHASE R
2017 4F KR AR UR B AR e AR TR R R W FR
(SINTEG) 1+ — & Ml RG18E i ML
HAFZIZERITE 7 —MEEMRERT S, IF
EiZfFETg LT EER S, VP HEA R B E
LR EMSHBO . REiEE L 5 ZH B
SE, HETFTEMNEMRTHMRHANERE. X4
T H M R R T W A g sk S i A - (sl
) FHEGRREN S, .

4.2 BEREHE—PE

EEESR, TEHAT —LERMEEAME NS
1TSS AAESMBEEH, LIS ERME SR
SSRFEMEBNTR. XLIESUXH AR HBIER
SRS SHEMHT RIFNHE. B2, BFfeEE
KEEIRERE R SR OB D RS ERIE .

REWL, SIAMEHSRIBERERE, RIS E
KRBT IaXEREBIRETRMR BB SHIZA. &

27

BFECITFRERMMT BEEN SRR OS5SHB A
pRZLENGEPSIE

2018 F 2 B, ERARNNEZRSHERERB
BRERT (XTRIBNDRFETEOIESEL) | &
HExERERE. FRNFRANB=T7S5HRMBT
HHEIARSS. 742019 F 11 B, HEILREIREERRM T (5
=M FERSS5EIE EEEEIRS AN ) Ex
7. ZRRBERESSHEDEIRSHEET A2UERER
B/, BHalS%E. B BB IEMREESRE.

2020 FF 4 B, EEEIIAEEATSRIIERA
T (KT REEdE+ OB DM/ TERVE
) |, H—SHEHKEREER O AT TAE,
R ARERER O B EEESEE —EMEL
Ao ORI, 7

B, PEEAESHER— GRS ™
%, WEKMSE5EFN, ASEEUR 25, EU
RIXATA, B —MABEXRNSE5EREEHIN. 1517
RIFRVHERS ™S, AR IR EET OS2 50—
oI, BRISERSNITRERREIMNSLR, B
BRAR—LBIE, AAHTEER, XEMTRE
RS2 SN RAEET O, MRREXEMN
e, SiEPOBRESSHBIRS IR,



28

5 {E#OJB4EEERNT

RBEREFEMGHBHNEWFARVITBERER, LUKV HERBRILBPUIHMENTM, FHITEMRE
IR, XEEVEIGSHSHNER, SEETRIINDAXRAZB . BWREBERBDIEFUREESKECUWE
Y. REESTBLERNAEESSE—MOHSRNKE, BEATELIHEN 24/7 TEEERRWKIBHLD

QAL

5.1 RS UBLRRFIANRE

SEMRMNN—E2E IT BELEEHET #E8R,

A WL BAREFRAREZERMEHNN. AT EEES
DR DERS T BERREHEXIRAEY (24/7) 18
PLfc, KB IT AEFETRWEKERERIHFTIE, F
HERBFEERMINEESSE. 7

REFANEIRR T HEH OIS T BERERR
FIFAE, Chen FAfE 2013 FXARRIATBEREFEAE
R DEREERET TR, BEERETORIE R
AKE, KEENWEERKERRK. *Nguyen FAMR
THEHZEPOEGITBERRNEELR, RBUHEES
DBEREBH TR, LAYISCR S EE+ ORISETRIERRL
R, YHEPO TR EER I ERE T BERER
AOFIFEER, S°7E 2016 FRI—IARH, Shi EAHT

FEPO TR S e BAERERER MR LA E ML,

RHT SR O o RiFRNEE,

5.2 BB NN IBERER
iR OB M AE S R e BARER

» EEREWEMY (PPA) EZRAEENITBLERERE
I TgEER ST,

O EIHEEWLRERS;

» IETEATUBLRERE . 82

MEEHEROERNRNRE, BEBITSHET
OESLRTBARGREB N ARIZERMHNN. KEHATH
BARRHBEERINSE.

X F LA =FRE ] BARERA S EAR RN LR
AEFEEIANFE. RIBEEASEEUEP O RENE
ZE, FEEDIEBHAREEGI TR " aWHRHER,
SE/MEBRIXMEBRITTEM ERRIXEN. RAREIN
RO BIT ST BEERR L £1T 8 EWB IR
WikEE, S49Am, IMRESDS (Eco Association)
XIBUMEHRF O —BUARRE, BREMEYEEERN
NARBIR, XAEEERENNFHELERHE RS
EBIMYAIN A, B EMBINERREDSHER#EE
MR EEFNER,

—EHIEPORE T AN RBIRE, FEERW
IEKHE. EREEPONBE KRBT WXBITREXE
—EFE, BRNEREER OB NFRERERT,
HREPOMZREHEREE, LIENEMNEFERR.



WINDCORES

WindCORES M) FEALFEE £ b 02 Fodls b0 2 i
FIH T HEAREN — AN E 7. ZoE @A
DA R IR EEHLAE B RO A, wT DL E A
P37 B O RE SRS WS L, R B 1k T X
T1RFE LA B ZIR T

XA HE O AE SRR T RN A, A
Hdfg vl 59 24 e AR B K o0 /L DE-CIX HA%E
o BUA HL A0 ECE o O B 3% 4 2 5 FH X A e FY) 5
—ANGFAE, XTI IR IR B AR, PSR
HA ) o FEL 2 % AT DURA DR B b0 i R, B OR
EaH KREIRMEFY AT, WindCORES ¥ H %k
3 0 B PRI B AT

Gl 26 ——HiEh LWL R T RRSEIE ) A R
K&, G INEHE 0 RS R Sk Br B B TR T A A
REVHEE S B . XA A SR A B T8 ho N
S T B A . 7

Sl 27——H I LA R SN AW

RANEWE R, RRW R R HEAEM

W, BLRESEELE EBAT. P ERAHL AT LBk o A R
BEVR TR o Je R 5 B RO A ¥ 10 41 6 5 B AR

Ko BRI H PR B 0 SEBL AT AR RE YR A Y Y
Ril. ”

5.3 PEHEPOITB LR

FERELH IT EA 7 #FTBF: FHEHE
(Chindata) f1##E#E (AtHub) RHREEMX—HR
T, %2021 F, FBFMFEFRILSE (Greenpeace
East Asia) $XIRIBERRF ANAEFELREF LA
a8, HET—HhEERS, RERR, UTBERFEHEE
PRSI GRS 3%, REBEERE TR 51%, &7
REH 2018 FLIk, FEEBKNRSATINRTELERE

29

IRRWEFTIER, BXSHATFRMEISFTRETITL,
BIRZXS T E R AIBERIKEE.

REXMERSANBR, (EHEREER T b
RURIREIARBEESUBERRNERS., XMESEH
EHRIENREREKMSRESHEIMI—TER, 837
BARRSHENATHNES. FEERIAT Guanyin
World REERR, #iRPORIAREK, HIR=ITE, S8R
HEMARBEEX, BHERNEMIRESEDER]
BB RN, FIaNFELSA BRI E.
MFBETN 5G BEEAMIBEES,

2016 F, EREENHFEZRS (NDRC) | ExR
BERR (NEA) MITIWAERMER (MIIT) BRERMT
— IR “ BB + " ERRER AR RAIBER, RIS EEXRF
BERAEF". W, fgE. HBERERTHNES. RIEK
REY T NEREERLD, LSHEHXMES, A5
SE5EHEER. ¥

ZUTREIENREIESD. KB, THuL. fE8E
BEEMIZIENES. 2020 F, FESFKNBENATE
MERBEFUERABRATER, g EEES
REEMIRE, BERTHEFARABER O, 56 &
uRFAeRRYy, $SRIRETMERZRIAOZEXE, *°

S BRI ESEER OMERERIRIE, B8
ABLERER. 2020 F, EEEMER—ESFEER
MEIREPONTEERX, LULIE/amhRISENG&E. L
AEARTHNEESIEERA RS — M BEHIET OHNAIHE
FREIR (TTEHEAHEXBEFIARREYEA) BUthIT 1S5,
FRFTZAEIN B L ERRE (bR, KAL)
WXAIRTFEAERER.



5.4 BERRI—PE

HEEEFREII M T X EE T ORI SIFIEBERFD
eI BRI AT BARSRNFIA, HIMNKRFE BRIZE
Bl. B2, BLTERHMER, ROF IT QEEMRRAY
I BAERERFI AT,

MRTEE., RRARBUR QIR+, BEHRA
W, ERFEULREESIARERE, LEHTBER
TREOFIAE. BUERHIERE ROZe T A ERKIEFEEEFI A
WE, MEERSTBLERERIIFIAE.

30

AT R AT BARER S MBS T AIXBE, N
ZE AR OB R S AR ARSI /A BB E1EITES,
ERXBSEFNEEBRNTBERRAER, MARF
ERHEE. NENSEIEBHR/LFAKMITEE, N
MBI EE,

RF=TEIBERFNEEEIEX. BREEE
Rrs ETERS T BAERERA ARATAUMEE T BUEIES
REE ST (1SR MENRS ™) « SRR
. FEREFNEUEMNBMUER S BECRERESIER. 2
HIER R —ELL BN AT RS RE —E D ERAIMERE, X
ALMEASTNEESHE L,



31

6 1BBHEBPLAKEZESHMINEWART

Socomec —— BERER. REHAEFNAEINEIR
BROE
Socomec E—XREAEREIR (UPS) FOit=Mi%

FESMEFENNAE, REEPOERBhitRSHE,

LEEEMSE.

FRINTE LA BRI — MR K EAE TR AR
8. EAGEERIIBRERKSE (CT) WRIHEER, Bal
RBEUERIONERTSEAE] 100%#5H3. Socomec AEY
Digiware RFETLUSEMIERE (R]) EEMSEAVNEIR
VAR BRI EM A\ D ECRYSEIRIE E R AR, Zr - R 7
FFEEZONEEE, XEEHAEEEEL,

EEIEERMGE (EMS BEREERSR) EHM
Sunsys HES L §1 XXL fEgERFRIFEIT, ok 7 BT
EIRRISEPRESE. 1ZEEREERGREBEEREIE, STIR
BER, £ 20 EMRIEFNEE NERNET, HESR

AVFER KNSRI TRIRE, ERIXTEERERIG,

fERER SR LIS EIE P ORI ER, BB ER

TiEFR, TEHEREEZR, RIMEAFESRAREES,

LERMERERRREB EANEETINIR, DHIKR, SHERERE
RESHEERFNESER, JIUSKMERERIRE, M
MRS MARREME.

MREEPOH—T R E B HEERIERGE, XM
EEMEEEARN. FEPOEILFBEREERSR

HEFRBYSRORRMAIBED, ARSREaH—E
IRERTE. MRERIRAIXMIERE, FTLSHRIESF

REMNESAREAREE, FIEEHRE. £%F, B
BRF RIS KA LR ERR AR ARG EME, EEK

BREKERIEHOGENEN, NmASEPOEERTE
FERFIE, XBMRSEAIFLL:

o WHENMEZERXR, XE—MRENIIHF, BN
HIEPORFEEER T VR, EEBNIIERE

&;
o AEUETIOTEREIMIE, MMmEREIIEIE

t5h, ZABEETAEERIERFRESR N RE
. SRERNRNEEIRRSELL, RIENEAHEIRRS
(Flex UPS) SJLAEHUEOREE RIS RPUTES8E
#6, MM EIERORRAHZ. NEBEIRRSAIER
DREFEIGHMEEAE, FELEBIA/NMVNES. INRE
—ENERTEEIRRFTLIRM 100 KW HIhZR, #HEHO
BCE 10 NMAEHTEEIRRS, MATLAREES 1 MW RIS
R, (BR, FEMRIREHABHEBRIEEINRKA
BERER.

Chindata £ — — MO TFEIMAKZESTOHK
chFD

Chindata p3zF 2015 &, REEFE, B— I RE
FII A K E A AR AR SR T ORI TS SRR
B, E5kAT. FEMEDESREHREDL.
Chindata J¥iEhORMHERSMRRSE, FlanEiEtt
HOIRMEMIRY. BEhb, iRit. BRFNIEE. Chindata H7E
436 EE RN BE AL PR TIR A,

FxHERE ChinData 9% OEN, LEEFEER
HFEIEER, 2020 &, Chindata EHERBAIIELIE



FIORIEERE, B 51%IRETHIBLERR. ARNBEIRE,
2l 2040 FHEENE. SXAT. FEREMFNTGG, X
IR SRR EIE ORI,

EREEESROIENRS, Chindata AT SHUER
KMAE, BXTRIEARERFEMEMIER TR,
EUEIRNHkER . —2, EUBELERREENRTEXE
R MBI EERLISHE.

Chinadata BRIIFEFEKRAZZHR FE—NERK

BRESE, XE— TR FEMIREF W ERET,

BEfTES MR EEIER O SR EIINEE, FINATE
HREIRMERE. WK SiEa). IR, e, &R
BHARRS, SHEP OB LA BERRAT R A
RS, FEHEXBNBHRSE. LT ILANEERE

32

BT BURRIFRRSTE, FAERABMIEEROES
RIESE, H5AlRERmHIbX.

BFXTHIEHOMIEREFIAME, Chindata —H
EETAIEEfEXT It EnH, Chindata #87% HUABC fli2
ERARSERRA, TIETSFOKEZ EEEiE 0N
FREEFI FAERIERS 30%., Wi, BEFRHMEN,
Chindata E§8ETRFIFAZEM 33%IREET 66.7%, XFh
HEB M EMREEREIB N RFF.

PRTYIREEIRABERRAE LN, HeEBERES
R OAEBRMEREIRIBIRASHFEEREE, XEMER
HESHEBEMBES, TLSSAR. Af. BRIFGEEE
—idM6, SCHEEHOFRRERNISREE, REENER
SR T SN,



33

7 &%

TEREFEFIROURSEBRIABERE, 21K
RSP TSR PN A KR B AIEEER
fER. XI3CEA. BERNMAFTIRIESCEAIRINZRRA, B
RIFEIFSIRENER. BNREEHERERWI BT
JIETEAR OB RO AT .

BISHERAFANS, BAIRIMEIREH O T IERERTT
EIEEBYSHE, (BRIEEMTBERFRREG S EREE

EERK, MRRBLRMRIBERSSS, XEMESHELITR.

REBLHNENMEDS, BRRENELRETIR,
ENDFER BRI ERE AT SEHIMAEBN, FEPO
MHRERBREMERRDZRANER. RE—LEIKE IT
ELEhkiEdBRWEIMNUELEERER, (BXRLE,
REHEIRHMIARBESHIBEREN 5.

BISHRFAAT S, Bl I3 DIRGURAREIT eIk
BT AR TR, TUEsGRE, R OKR, B
TBETHEERMEATERN, HEHONEIEREE
ENFRAE, XEEERELASEER ONIEE

TRAS T, RAAEEN—TRE WA RIEMEE,

B LERSR. BEEZAFTH. BRRARIASIT
RIERIRSERBERN. ERE, R ORIKEMMUE
EERIMRRT KRR,

EB—ET,
—LENEXT RS ERAENH S aInea™z

HAEBE I EMPERE T BRI,

AURRD, B—EEN B TEEEAN TR ERST . Fr
BENEGE—STE, NS TERAREEROT
WE—lo ARG E S EH.

EXLtE, NARBROERNZ —RETEHOITUFE
FNEERREMESIESRORE, HITESHNAR. REX
HAPNARMS, AREEPOIETZENESJEEM
Z0, (BEFARRBIFIMESPIZ N AT REEEEIRE+H Uiz
BRI SRR TS AR, LASEEIE R
RiEMHRETBERFFA. REHEHOIEZEREIRE
BRI NALRERSTE=NEUEG, BAETNMATSE
BTN KT E S, AF2M. tHh, ENAFHMEER
RITIXESIE, FHAERESOX LI TR RTEIGATR A ERE,
AERMTERABSEHEEFORE, XAEE—
TURERYESS. B—LREURRELE=RAY, EHME
S LUBIE SRR A BRI R 2 e R

HAMEE, HuEP OSBRI PIHEES
AYSER, (BEIRPOTI AN ESSK, MRIIFEBER.
ot (TieBERELEREREFAMR) FBEERS
. REERFETIVS5EZENEREE, B—LiE
FENEUR TR ERRME. PEEEXRR, (BEERE
FEP ORI RIEIE RIAR SRS PR SR BRI RE S,
HEPOIZEFNBERHIEENSBAGME, LBRIZT
A EIB{ERTERRYIE .



34

SESL

B 1: 2015 FZE 2025 FHIFEREETEIRETETIM ...ccovveeeeeeieeeeeeee ettt sssas st sasssssssssassssassssasssssnas 7
B 2: R OEEREE (LE) FIEFEPHERNSHTREZERIOSIEFOREERE (TE) e 14
3: —NEEFH CPU RIEERTRE (LB FIB—MNER CPU FIBERLEF (TEI) oo 14

L —DHAR/FAREESD 2008 FEAREMRE (LE) I—MEOSERETRERENRSAgERD

(TFEBL) oottt ettt ettt ettt ettt e et e s et et e et e et e s et et e et e ae b e s et et e et e se e s e bt e et e et ese bt e et eseatene 14
Bl 5: BRSBTS B S B AT D T oo veeoeeeercrrenerrie it sssasessssssssass s ssassssasessssessssnessssnesses 22
Bl 6: FEEIHTETZEIRZS ... oovvoeveeeereertsesssestsessssesbssesbsse b bs s b bRt 22
= A 3 | = = OO 24

B 8: HAMEEZNIEZE (OC) .ierereeeueeririeueirineieuetstssaeaetsteaesetstsas s st s asssts e s assetstasssse b st s as sttt e s s et et asas s e bt asas s et eassssetstasassetsasans 24



35

ZEXE

!Ralph Hintemann, “REEFHTEIE, HEDLNERERDESE A" , BEELZHRR, 2020 F, Wit

https://www.borderstep.de/wp-

content/uploads/2021/03/Borderstep Rechenzentren2020_20210301_ final.pdf.
2Tim Hofer &, “SIA 5G tRERBIEDONCIEAIMNER” . RKAEREES BXRATRHARLT, 2020 F£3 B, Mt

https://www.nachhaltige-rechenzentren.de/wp-content/uploads/2020/03/1-Madlener_5G-Standard-

und-Rechenzentren.pdf.

BRI, “HIBPLAIRARE", 2021 F 8 5, Wit
https://www.bundestag.de/resource/blob/863850/423¢11968fcb5c9995e9ef9090edf9e6/WD-8-070-21-
pdf-data.pdf.

CEBEBAINGE, ‘HIBDLNESREE”, 2021 F8 B, Wit
https://www.bundestag.de/resource/blob/863850/423¢c11968fcb5c9995e9ef9090edf9e6/WD-8-070-21-

pdf-data.pdf.

5 Federal Ministry for the Environment, Nature Conservation , Nuclear Safety and Consumer Protection,
“Digital Policy Agenda for the Environment, ” February 2020, Rt
https://www.bmuv.de/en/publication?tx bmubpublications_ publications%5Bpublication%5D=616&cHas

h=476973a5ac000889cef673634ee36a17.
¢ Till Hoppe, Silke Kersting, “Digitalbranche gerdt ins Visier der Klimaschiitzer”, August 2020, Rt

https://www.handelsblatt.com/politik/deutschland/energieverbrauch-digitalbranche-geraet-ins-visier-

der-klimaschuetzer/26138858.html?ticket=ST-12312447-Hg2MvmzottlGHDb]QvFO-ap4.
TCHIBPINS ERIL” , BBERBHAT, PMBSNT, EEAFERMEZ, 2021 F£10 B, Mt

https://content.eaton.com/en-gb-datacentre-bnef-

download?percolateContentId=post:1424691567933983940.
S &M, “2035 F£0B8 56 AHEDPMORENBE ”, FENENERHE/NPILN, 2021 F5 B, Mt
https://www.greenpeace.org/static/planet/-eastasia-stateless/2021/05/a5886d59-china-5g-and-data-

center-carbon-emissions-outlook-2035-english.pdf.
I tEWE, “2035 FPE 56 MHEBPOKRAEMBE 7, FEANFHNEZHEHNDPN, 2021 F5 7, Wit

https://www.greenpeace.org/static/planet/-eastasia-stateless/2021/05/a5886d59-china-5g-and-data-

center-carbon-emissions-outlook-2035-english.pdf.



https://www.borderstep.de/wp-content/uploads/2021/03/Borderstep_Rechenzentren2020_20210301_final.pdf
https://www.borderstep.de/wp-content/uploads/2021/03/Borderstep_Rechenzentren2020_20210301_final.pdf
https://www.nachhaltige-rechenzentren.de/wp-content/uploads/2020/03/1-Madlener_5G-Standard-und-Rechenzentren.pdf
https://www.nachhaltige-rechenzentren.de/wp-content/uploads/2020/03/1-Madlener_5G-Standard-und-Rechenzentren.pdf
https://www.bundestag.de/resource/blob/863850/423c11968fcb5c9995e9ef9090edf9e6/WD-8-070-21-pdf-data.pdf
https://www.bundestag.de/resource/blob/863850/423c11968fcb5c9995e9ef9090edf9e6/WD-8-070-21-pdf-data.pdf
https://www.bundestag.de/resource/blob/863850/423c11968fcb5c9995e9ef9090edf9e6/WD-8-070-21-pdf-data.pdf
https://www.bundestag.de/resource/blob/863850/423c11968fcb5c9995e9ef9090edf9e6/WD-8-070-21-pdf-data.pdf
https://www.bmuv.de/en/publication?tx_bmubpublications_publications%5Bpublication%5D=616&cHash=476973a5ac000889cef673634ee36a17
https://www.bmuv.de/en/publication?tx_bmubpublications_publications%5Bpublication%5D=616&cHash=476973a5ac000889cef673634ee36a17
https://www.handelsblatt.com/politik/deutschland/energieverbrauch-digitalbranche-geraet-ins-visier-der-klimaschuetzer/26138858.html?ticket=ST-12312447-Hg2MvmzottlGHDbJ9vFO-ap4
https://www.handelsblatt.com/politik/deutschland/energieverbrauch-digitalbranche-geraet-ins-visier-der-klimaschuetzer/26138858.html?ticket=ST-12312447-Hg2MvmzottlGHDbJ9vFO-ap4
https://content.eaton.com/en-gb-datacentre-bnef-download?percolateContentId=post:1424691567933983940
https://content.eaton.com/en-gb-datacentre-bnef-download?percolateContentId=post:1424691567933983940
https://www.greenpeace.org/static/planet4-eastasia-stateless/2021/05/a5886d59-china-5g-and-data-center-carbon-emissions-outlook-2035-english.pdf
https://www.greenpeace.org/static/planet4-eastasia-stateless/2021/05/a5886d59-china-5g-and-data-center-carbon-emissions-outlook-2035-english.pdf
https://www.greenpeace.org/static/planet4-eastasia-stateless/2021/05/a5886d59-china-5g-and-data-center-carbon-emissions-outlook-2035-english.pdf
https://www.greenpeace.org/static/planet4-eastasia-stateless/2021/05/a5886d59-china-5g-and-data-center-carbon-emissions-outlook-2035-english.pdf

36

©UXTFHER (2B KICRBIBPODERIFHERENRAIESRY OB, K¥ERk(2021]709 87, BRABNK
FERE, 2021 F5 24 8, Mt

https://www.ndrc.gov.cn/xxgk/zcfb/tz/202105/t20210526 1280838 ext.html; “TWHE2BXTFENL
(FRMBPLOELBR=FTHITL (2021-2023 F)) B, TEPES[2021176 S”, TWHIEIMLE, 2021 F7
B 4 8, Mt http://www.gov.cn/zhengce/zhengceku/2021-07/14/content_ 5624964.htm.

" Lauro Luo, “PERFEIFEEHBEBPLDLEL", BEBPOHE, 2015 F3 524 8, Wit
https://www.datacentredynamics.com/en/news/chinese-government-calls-for-green-data-centre-
catch-up/.

P ERFAHEHE, ‘UFHERBELNSRKLX", PEXIE, 2020 F4 815 8, Mit
https://chinadialogue.net/en/cities/11960-the-climate-cost-of-china-s-digital-infrastructure-rush/.
BUCTWRIBERBR TR (FTRAHBPLORB=F1TEITL (2021-2023 F)) 9ER” , TWHNEILSB, 2021 F7
A48, Mt
https://www.miit.gov.cn/jgsj/txs/wjfb/art/2021/art_12cco4dc9dafid57a7038811a57383b6.html.
wUORBERERM (BAFTRKMSERNE (BITHR))Y 7, BRERES, 2017 F£9 826 8, Mit
https://www.sohu.com/a/195273054__99908709.

PEBRABHUBEXTH - DSRCMELB EMBNIHICHNEOBR, KNS [2021] 1439 S”, National

Development and Reform Commission Pricing Department, 27 October 2021, Rt

https://www.ndrc.gov.cn/xwdt/ztzl/jgjzgg/zcjd/202110/t20211027 1301157.html.

1 OXTEER (REERARRENSENEHIESE) 698%” , National Development and Reform
Commission, 2021, Rt
https://www.ndrc.gov.cn/xwdt/tzgg/202109/t20210916__1296857.html?code=&state=123.

7 George Kamiya, Oskar Kvarnstrém, “HiBPOFIALRE — —NERLRFHEADLLBRHR? 7, BRERE,
2019 12 A, Mt https://www.iea.org/commentaries/data-centres-and-energy-from-global-
headlines-to-local-headaches.

BEEAEE, ‘THENEENSBMIEM”, 2021 F11 3, Mit https://www.energypartnership-
turkey.org/home/.

VEERERE, ‘THHAZEENSMREMK”, 2021 11 8, Wit https://www.energypartnership-
turkey.org/home/.

20 Addam Wierman &, “HiBPOFERIOMHONSTOHKE”, NNKETEAREBSTIER, Wit
http://smart.caltech.edu/papers/dcdrsurvey.pdf.

2 Adam Wierman &, “HBPOFROMOINSFOHKSE”, NINKFBESRBSTER, Mt

http://smart.caltech.edu/papers/dcdrsurvey.pdf.



https://www.ndrc.gov.cn/xxgk/zcfb/tz/202105/t20210526_1280838_ext.html
http://www.gov.cn/zhengce/zhengceku/2021-07/14/content_5624964.htm
https://www.datacenterdynamics.com/en/news/chinese-government-calls-for-green-data-center-catch-up/
https://www.datacenterdynamics.com/en/news/chinese-government-calls-for-green-data-center-catch-up/
https://chinadialogue.net/en/cities/11960-the-climate-cost-of-china-s-digital-infrastructure-rush/
https://www.miit.gov.cn/jgsj/txs/wjfb/art/2021/art_12cc04dc9daf4d57a7038811a57383b6.html
https://www.sohu.com/a/195273054_99908709
https://www.ndrc.gov.cn/xwdt/ztzl/jgjzgg/zcjd/202110/t20211027_1301157.html
https://www.ndrc.gov.cn/xwdt/tzgg/202109/t20210916_1296857.html?code=&state=123
https://www.iea.org/commentaries/data-centres-and-energy-from-global-headlines-to-local-headaches
https://www.iea.org/commentaries/data-centres-and-energy-from-global-headlines-to-local-headaches
https://www.energypartnership-turkey.org/home/
https://www.energypartnership-turkey.org/home/
https://www.energypartnership-turkey.org/home/
https://www.energypartnership-turkey.org/home/
http://smart.caltech.edu/papers/dcdrsurvey.pdf
http://smart.caltech.edu/papers/dcdrsurvey.pdf

37

22 Adam Wierman &, “HiBPORRIOM NSO, NNKEWEARBIIER, 2022 F£2 F1 8i5kE, Wik
http://smart.caltech.edu/papers/dcdrsurvey.pdf.

23 “Climate Neutral Data Centre Pact,” n.d., at https://www.climateneutraldatacentre.net/.

% BREABUEEXTH -—SREDHBMNHNEN”, BREBUXEERS, 2021 F7 26 8, Wit
http://www.gov.cn/zhengce/zhengceku/2021-07/29/content_5628297.htm.

» Paul Mah, “PRNAAEHBPOLBINELLR", HMBPOEHE, 2019 F£5 514 8, Wit
https://www.datacentredynamics.com/en/analysis/how-china-going-green-data-centres/.

26 Mohan Gandhi, “SKENABBU--HFNEREWRENEER", THEMFTEMISMEIKE, 2020 F, KMt
https://blog.sdialliance.org/sdia-report-the-utility-of-the-future-now-available.

7 Peter Radgen, “HiEdMNNRFER A", HITSEiH, 23 November 2021 F£11 523 8.

2 Tudor Cioara &, “MRICHRTFUEERRM THBPOS SBEFRMAITL", HF—RIHENRL 78 (2018): 330-
342, M3t https://doi.org/10.1016/j.future.2016.05.010.

29 Girish Ghatikar &, “HEPLNFROUNSFEERA: WHARANLKN”, FLHORIBRIHE, 2012 F 8
A, Mt https://www.osti.gov/servlets/purl/1174175.

3 Tudor Cioara &, “URANRFUEREMR T HEBP LS SEEFROMITL”, F—RITENRL 78 (2018): 330-
342, Wt https://doi.org/10.1016/j.future.2016.05.010.

3 Girish Ghatikar &, “HIBPLNFROMNSFEERAR: MBHARNELN”, HLEHORFIERIKRE, 2012 F 8
A, Mt https://www.osti.gov/servlets/purl/1174175.

32 Girish Ghatikar &, "#iBPOHNFRIONFAARNEHNFRIGNNE", FRIO/HARDPL, 2010 F1 5, Wis
https://doi.org/10.2172/981725.

33 Girish Ghatikar &, “HEPONEIRMONAFARIEHBRMUNS", BROMFRPL, SEHOZINERILE
Z=, 2010 1 A, https://doi.org/10.2172/981725.
CHIBPINVAIERIL”, BERFERVER, BBERENED, PRBSERD, 2021 F10 514 B, Wit

https://content.eaton.com/en-gb-datacentre-bnef-
download?percolateContentId=post:142/4691567933983940.

¥ CHIBPINRIEL”, ERAFEEME, BREREHED, PWBSEH, 2021 F10 14 8,Mit
https://content.eaton.com/en-gb-datacentre-bnef-
download?percolateContentId=post:1424691567933983940.

NEDPE, BEENAAFTENISERBEBWRNTRMER (DSM) , MEHMMS, XBNSWRANFERIDL
(DR) , FBRMUBRETFEIRANZENEZEHFRES, XTUPRKTHE: HEPLOIEAGTRAERIBHRSJ[EEDE.
37 Ariane Ridiger, “#URMNEXEE. #RMWEIMLE”, ZDNet, 2017 10 512 B, Rt
https://www.zdnet.de/88315035/data-centre-federation-ein-netz-aus-rechenzentren/.



http://smart.caltech.edu/papers/dcdrsurvey.pdf
https://www.climateneutraldatacentre.net/
http://www.gov.cn/zhengce/zhengceku/2021-07/29/content_5628297.htm
https://www.datacenterdynamics.com/en/analysis/how-china-going-green-data-centers/
https://blog.sdialliance.org/sdia-report-the-utility-of-the-future-now-available
https://doi.org/10.1016/j.future.2016.05.010
https://www.osti.gov/servlets/purl/1174175
https://doi.org/10.1016/j.future.2016.05.010
https://www.osti.gov/servlets/purl/1174175
https://doi.org/10.2172/981725
https://doi.org/10.2172/981725
https://content.eaton.com/en-gb-datacentre-bnef-download?percolateContentId=post:1424691567933983940
https://content.eaton.com/en-gb-datacentre-bnef-download?percolateContentId=post:1424691567933983940
https://content.eaton.com/en-gb-datacentre-bnef-download?percolateContentId=post:1424691567933983940
https://content.eaton.com/en-gb-datacentre-bnef-download?percolateContentId=post:1424691567933983940
https://www.zdnet.de/88315035/data-center-federation-ein-netz-aus-rechenzentren/

38

¥ Mohan Gandhi, “REABIV——HFHEREMIZEONE”, THEMFTEMIIMIKE, 2020 F, Mt

39 Rahul Urgaonkar %, “HUBPNERBRENREBNMAER”, ACM SIGMETRICS tENALNENREKSE
PR=INiEX &, 2011 §F, Wit https://doi.org/10.1145/1993744.1993766

4 Vasileios Kontorinis &, “HiEPNINRHREIRMERMFIBRMAE", MMNAZZMTFHK, UCSD RARS
CS2012-0985, 2012 F£7 A, Mt http://www.cse.psu.edu/~jms1257/papers/UCSDTechReport-2012-
Batteries.pdf; Vasileios Kontorinis A, “BRAMANEMHEBRAESE, FHHEBPLOBIDEHRMN", BiritENG
WIFItS, 2012 &, [ https://cseweb.ucsd.edu/~vkontori/Papers/ISCA2012-Kontorinis.pdf.

“ Shi Yuanyuan %, “FIRAMBEMIAIHINBNTHNMBRLBIRE", (FLBRREBRRAABMREIIEXE) |
2016 £, Mt https://doi.org/10.1145/2934328.2934346.

Jens Clausen %, “iREMAs, REMA: HIBDLAER", BRNME, 2012 F, Wit
https://www.borderstep.de/wp-content/uploads/2014/07/Leistung_steigern_Kosten_ senken.pdf.

% Rathijit Sen, David A. Wood, “B(ELEHITE: FNEN", BHREAFZBANRIUTENRSER, 2017 F£3 A,
M https://doi.org/10.1145/3046682.

U RBRERMEMEM”, ComputerWeekly.co.uk 4F1885, 2019 &4 A, Wit
https://whatis.techtarget.com/de/definition/Dynamische-Spannungs-und-Frequenzskalierung.

4 Adam Wierman %, “HiBPOFERIOMONSFOHKSE”, IINKSEEEARBS[STIER, 2022 F£2 51 8i5E, Mt

http://smart.caltech.edu/papers/dcdrsurvey.pdf.

S REERRE, TERENEENSEMIENE", 2021 F11 8, Wit https://www.energypartnership-
turkey.org/home/.

Y IEEERE, ‘TERNEENBMRF M, 2021 F11 A, Wit https://www.energypartnership-
turkey.org/home/.

B UHBPLRERIL”, CEAFERVE, BEBRBHED, PRESED, 2021 F10 514 8, Mit
https://content.eaton.com/en-gb-datacentre-bnef-
download?percolateContentId=post:1424691567933983940.

OCMIBPINRIERRIL”, ERAFEEVE, BREREHED, PWBSEH, 2021 F10 514 8, Wit
https://content.eaton.com/en-gb-datacentre-bnef-
download?percolateContentId=post:1424691567933983940.

o RERRE, I28MA, BEME: HIBPLNAER", 2012 F, Wit https://www.borderstep.de/wp-

content/uploads/2014/07/Leistung_steigern_Kosten_ senken.pdf.

5'Nguyen H Tran &, “RSHARBRYANIZROMNNPERESIE”, 2015 FE8S58F TRRIMNHS (IEEE) Bbx
THELE&TESSIN (ICUWB) , 2015, Mt https://doi.org/10.1109/ICUWB.2015.7324431.



https://blog.sdialliance.org/sdia-report-the-utility-of-the-future-now-available
https://doi.org/10.1145/1993744.1993766
https://cseweb.ucsd.edu/%7Evkontori/Papers/ISCA2012-Kontorinis.pdf
https://doi.org/10.1145/2934328.2934346
https://www.borderstep.de/wp-content/uploads/2014/07/Leistung_steigern_Kosten_senken.pdf
https://doi.org/10.1145/3046682
https://whatis.techtarget.com/de/definition/Dynamische-Spannungs-und-Frequenzskalierung
http://smart.caltech.edu/papers/dcdrsurvey.pdf
https://www.energypartnership-turkey.org/home/
https://www.energypartnership-turkey.org/home/
https://www.energypartnership-turkey.org/home/
https://www.energypartnership-turkey.org/home/
https://content.eaton.com/en-gb-datacentre-bnef-download?percolateContentId=post:1424691567933983940
https://content.eaton.com/en-gb-datacentre-bnef-download?percolateContentId=post:1424691567933983940
https://content.eaton.com/en-gb-datacentre-bnef-download?percolateContentId=post:1424691567933983940
https://content.eaton.com/en-gb-datacentre-bnef-download?percolateContentId=post:1424691567933983940
https://www.borderstep.de/wp-content/uploads/2014/07/Leistung_steigern_Kosten_senken.pdf
https://www.borderstep.de/wp-content/uploads/2014/07/Leistung_steigern_Kosten_senken.pdf
https://doi.org/10.1109/ICUWB.2015.7324431

39

52 Lisette Cupelli &, “Hgp\”, “HBPLEBZRARANHRBSNSARKBHNA", 2016 FTUVBIFE——5F
42 BBS5BFIRIMNSE (IEEE) TWBFZEESFRFS , 2016, Wit
https://doi.org/10.1109/IECON.2016.7793541.

3 Liu Ning %, “HBPWERETreLRMENBHMNHTEATRSNBHER”, 2017 F5 18 B S (ISQED) ,
2017, Mk https://doi.org/10.1109/ISQED.2017.7918343.

54 Qi Wenbo # Ji Li, “EENHRNERMAHBEBPUMBMNSHINIAIET", 2016 FBSS5BFTRIHE (IEEE) 8
NERERSFE£AKRE, 2016 F£7 A17-21 8, Mt https://doi.org/10.1109/PESGM.2016.7741732.

5 Chen Zhi &, “DAHRNALEEMHBPLUNENFTRONLER”, ES58FTREMNSE (IEEE) BEBNRS,
2013, M3t https://doi.org/10.1109/TSG.2013.2267397.

56 Gao Jiechao &, “BEEQBUBLABAREENTHBDNEHSZRF", 2020 FES58FTEMNs (IEEE) B
TSP RRLRBHITS (IPDPS) , 2020, Rt https://doi.org/10.1109/IPDPSA47924.2020.00084.

57 G.F. Davies, G.G. Maidment, R.M. Tozer, “Using data centres for combined heating and cooling: An
investigation for London”, Applied Thermal Engineering, Volume 94,

2016, Pt https://doi.org/10.1016/j.applthermaleng.2015.09. 111.

58 Girish Ghatikar %, “HEPLNFROUNSFREEAR: EHARLN, SLHORNBRXIHE, 2012 F 8
A, Mt https://www.osti.gov/servlets/purl/1174175.

59 Deutscher Wetterdienst (2020).

0 MIEIHE 23 FHNE 24 *.

6t Robert Spanheimer, “#IBPNNEANA", BEESR™. BEMNHFEAEDS, 2010 F£7 B, Wit
https://www.bitkom.org/sites/default/files/2020-

06/20190703_positionspapier abwarme_rechenzentren.pdf.

%2 Robert Spanheimer, “HEDPLNEAFA”, EEEI™W. BESHNHEENS, 2019 F£7 8, Wit
https://www.bitkom.org/sites/default/files/2020-

06/20190703_ positionspapier abwarme_rechenzentren.pdf.

O “TIRFEHIBPINERE", BE-FREMNTHETEPLHARDS, 2020 F, Mt https://www.nachhaltige-
rechenzentren.de/wp-content/uploads/2020/06/2020-06_ Nachhaltige-

Rechenzentren_ Leitfaden_ BF.pdf.

¢ How Kyoto Cooling works, Rjit https://www2.kyotocooling.com/how-kyotocooling-works/.
SCERNBRITEN”, ELBFAT, 2021 F5 8, Wit https://fahrenheit.cool/en/self-cooling-

supercomputer/.

66 NREL's PVWatts Calculator, 3t https://pvwatts.nrel.gov/.

67 China Meteorological Association, 2020


https://doi.org/10.1109/IECON.2016.7793541
https://doi.org/10.1109/ISQED.2017.7918343
https://doi.org/10.1109/PESGM.2016.7741732
https://doi.org/10.1109/TSG.2013.2267397
https://doi.org/10.1109/IPDPS47924.2020.00084
https://doi.org/10.1016/j.applthermaleng.2015.09.%20111
https://www.osti.gov/servlets/purl/1174175
https://www.bitkom.org/sites/default/files/2020-06/20190703_positionspapier_abwarme_rechenzentren.pdf
https://www.bitkom.org/sites/default/files/2020-06/20190703_positionspapier_abwarme_rechenzentren.pdf
https://www.bitkom.org/sites/default/files/2020-06/20190703_positionspapier_abwarme_rechenzentren.pdf
https://www.bitkom.org/sites/default/files/2020-06/20190703_positionspapier_abwarme_rechenzentren.pdf
https://www.nachhaltige-rechenzentren.de/wp-content/uploads/2020/06/2020-06_Nachhaltige-Rechenzentren_Leitfaden_BF.pdf
https://www.nachhaltige-rechenzentren.de/wp-content/uploads/2020/06/2020-06_Nachhaltige-Rechenzentren_Leitfaden_BF.pdf
https://www.nachhaltige-rechenzentren.de/wp-content/uploads/2020/06/2020-06_Nachhaltige-Rechenzentren_Leitfaden_BF.pdf
https://www2.kyotocooling.com/how-kyotocooling-works/
https://fahrenheit.cool/en/self-cooling-supercomputer/
https://fahrenheit.cool/en/self-cooling-supercomputer/
https://pvwatts.nrel.gov/

40

S EEARE, ‘THENEENBMIEL", 2021 F£11 8, Wit https://www.energypartnership-
turkey.org/home/.

% Sonja Klingert, Sebastian Szilvas, “SBME— —IHMEEBPOEBNDHHLEOREME”, (REEBRERS) 3

(7) , 2020 £, Mt https://energyinformatics.springeropen.com/articles/10.1186/s42162-020-00110-V.
PUEEEHEETmR”, ERBEORNERKMNES, 2021 F, Mit
https://www.regelleistung.net/ext/static/market-information.

NEBEAERE, ‘TEHENSENSBMRFME", 2021 F11 F, Mt https://www.energypartnership-
turkey.org/home/.

72 Sonja Klingert, Sebastian Szilvas, “REME— —IHMEHBPLOEBHHH LA BN, (BEREIF) 3

(7) , 2020 £, Mt https://energyvinformatics.springeropen.com/articles/10.1186/s42162-020-00110-Y.
3 David Aikema &, “HEIRFDZHPOEEBPL”, FRNEAFBSOUENTIER, 2012 F6 5, Wik
https://www.researchgate.net/publication/261453014.

%I ERRBEEZE BREFERS XTREABHAFATHENNESERL”, BRRKBHESE, 2018 F2 38 8, Mit
https://www.ndrc.gov.cn/xxgk/zcfb/tz/201803/t20180323_ 962694.html.

5 LE SR IRBRXTIER (FE=PRIFARSS5ENBHBARBIRESHHARAR (ERERR) ) ERNE", BR
RRRFEIEREER, 2019 F£11 15 8, it
http://hbj.nea.gov.cn/adminContent/initViewContent.do?pk=000000006e69cbf9o16e6e4b59700059.

* BEBIVAERLT BRERFBEREENAE BRESBCEERXTHARAMEBDOE LB NTHEMITIENE
40”7, Fujian Provincial Department of Industry and Information Technology, 30 April 2020, Mt
http://gxt.fujian.gov.cn/gk/gsgg/202004/t20200430_5257853.htm.

O B4RRRRIXA (REBA) XJRIFRS”, TBERBWEE, 2021 F, Wit
https://rebuyers.org/deal-tracker/; Ben Gerber, “SZiF#IBIKNTIBEEBREMHBR”, PELITB

SEERREFEAL (M-RETS) , 2021 3 8, Mt https://www.mrets.org/wp-
content/uploads/2021/02/A-Path-to-Supporting-Data-Driven-Renewable-Energy-Markets-

March-2021.pdf.

7® Chen Hao %, “RRHIBPNS 5B NMHNDSREZB[ABHM, 2013 BS58FTEITHNSE (IEEE)
[ZBUHENDS (ACM) BiritEMNHENZIT I (ICCAD) , 2013, Rt
https://doi.org/10.1109/ICCAD.2013.6691107.

Nguyen H Tran &, “th2NHRNLBQONAMITERIGN: —XKIEHR", BS568FTEIMNS (IEEE) B4

B35 7(2), 2015, Wit https://doi.org/10.1109/TSG.2015.2421286.
8oSen Li &, “UBPNNEARE—FRLBHERBUS SEBENIADTHES”, ES58FIT2IMHE (IEEE) HBAEMIT
£, 2014, Mk https://doi.org/10.1109/TSG.2014.2321519.



https://www.energypartnership-turkey.org/home/
https://www.energypartnership-turkey.org/home/
https://energyinformatics.springeropen.com/articles/10.1186/s42162-020-00110-y
https://www.regelleistung.net/ext/static/market-information
https://www.energypartnership-turkey.org/home/
https://www.energypartnership-turkey.org/home/
https://energyinformatics.springeropen.com/articles/10.1186/s42162-020-00110-y
https://www.researchgate.net/publication/261453014
https://www.ndrc.gov.cn/xxgk/zcfb/tz/201803/t20180323_962694.html
http://hbj.nea.gov.cn/adminContent/initViewContent.do?pk=000000006e69cbf9016e6e4b59700059
http://gxt.fujian.gov.cn/gk/gsgg/202004/t20200430_5257853.htm
https://www.mrets.org/wp-content/uploads/2021/02/A-Path-to-Supporting-Data-Driven-Renewable-Energy-Markets-March-2021.pdf
https://www.mrets.org/wp-content/uploads/2021/02/A-Path-to-Supporting-Data-Driven-Renewable-Energy-Markets-March-2021.pdf
https://www.mrets.org/wp-content/uploads/2021/02/A-Path-to-Supporting-Data-Driven-Renewable-Energy-Markets-March-2021.pdf
https://doi.org/10.1109/ICCAD.2013.6691107
https://doi.org/10.1109/TSG.2015.2421286
https://doi.org/10.1109/TSG.2014.2321519

41

8Shi Yuanyuan &, “fSENMEREIACHIBPOEFNENMZ LNABMAE", BTERKERRABMSIINIE, 2016,
M3k https://doi.org/10.1145/2934328.2934346.

82 CEUMBI IR — — TR S HFUNS", MRESWS, 2020 &, Mt https://international.eco.de/data-
centre-energy-efficiency/.

& CMMBIBIBDIL — —UREHFHNS", WRESNS, 2020 §, Wit https://international.eco.de/data-
centre-energy-efficiency/.

SCTRBEMIBPLNER", BE-FEENTFEHTEPLHARNS, 2020 F, Wi https://www.nachhaltige-
rechenzentren.de/wp-content/uploads/2020/06/2020-06_ Nachhaltige-

Rechenzentren_ Leitfaden_ BF.pdf.

yEE

86 Peter Judge, “GENEFSHRDEHIRPNNENSBEJLLEE”, Data Center Dynamics, 2021 £ 3
8218, Mt https://www.datacenterdynamics.com/en/news/chinas-data-center-emissions-
set-to-double-says-greenpeace/.

EER 2021, BEPERRTUNIBEERER", FENTARTHE, 2021, Wit
https://www.greenpeace.org/static/planet/-eastasia-stateless/2021/04/03a3cela-clean-cloud-
english-briefing.pdf.

8842019 FPBEBHAKMEBTUATRS -TWIZETEEREBHKIBWR", ProResearch, 2021 F£ 4 A
8 B, MLt http://baogao.chinabaogao.com/hulianwang/411564411564.html.

ST TR+ HERBRARNIESEMR”, National Energy Administration, 29 February 2016, ®iit
http://www.nea.gov.cn/2016-02/29/c_135141026.htm .

UK 5G MR AT BIGKFIGOIRETZHIBDNIE”, KRB, 2020 F£6 520 8, Mit
https://shupeidian.bjx.com.cn/html/20200605/1079041.shtml; Liu Zhenhua &, “TIiFL&EHEPLONITBLE.
AHBANIIERAFER”, ACM Sigmetrics (XBHENNSHENRENENREF RSN WHITE 40 (1) , 2012
F6 8, Mt https://doi.org/10.1145/2318857.2254779.

N ERHRRERER+ AMEBPLFNUSTEBX”, FEER, 2020 F£5 528 8, Mit

http://server.ctocio.com.cn/server/2020/0529/22342.html.

21, “EHRALERZN RRRRUTBLEERSHEBEP LRSS ARER”, PELERR, 202056 51
B, Mt https://mp.weixin.qq.com/s/1ZGx32Nakd7nugpw7STmBQ.

93 For more information see https://www.globenewswire.com/news-
release/2021/06/30/2255802/0/en/Chindata-Group-Signs-China-s-First-Super-Energy-Complex-

Project-to-Develop-a-Zero-Carbon-Digital-Infrastructure-Industry-Chain.html.


https://doi.org/10.1145/2934328.2934346
https://international.eco.de/data-centre-energy-efficiency/
https://international.eco.de/data-centre-energy-efficiency/
https://international.eco.de/data-centre-energy-efficiency/
https://international.eco.de/data-centre-energy-efficiency/
https://www.nachhaltige-rechenzentren.de/wp-content/uploads/2020/06/2020-06_Nachhaltige-Rechenzentren_Leitfaden_BF.pdf
https://www.nachhaltige-rechenzentren.de/wp-content/uploads/2020/06/2020-06_Nachhaltige-Rechenzentren_Leitfaden_BF.pdf
https://www.nachhaltige-rechenzentren.de/wp-content/uploads/2020/06/2020-06_Nachhaltige-Rechenzentren_Leitfaden_BF.pdf
https://www.datacenterdynamics.com/en/news/chinas-data-center-emissions-set-to-double-says-greenpeace/
https://www.datacenterdynamics.com/en/news/chinas-data-center-emissions-set-to-double-says-greenpeace/
https://www.greenpeace.org/static/planet4-eastasia-stateless/2021/04/03a3ce1a-clean-cloud-english-briefing.pdf
https://www.greenpeace.org/static/planet4-eastasia-stateless/2021/04/03a3ce1a-clean-cloud-english-briefing.pdf
http://baogao.chinabaogao.com/hulianwang/411564411564.html
http://www.nea.gov.cn/2016-02/29/c_135141026.htm
https://shupeidian.bjx.com.cn/html/20200605/1079041.shtml
https://doi.org/10.1145/2318857.2254779
http://server.ctocio.com.cn/server/2020/0529/22342.html
https://mp.weixin.qq.com/s/1ZGx32Nakd7nugpw7STmBQ

fOWw




	0B版本信息
	1BMASTER+ 电池

	编者寄语
	执行摘要
	1 德国和中国数据中心的发展现状
	1.1 数据中心和能源转型
	德国
	中国

	1.2 数据中心灵活性需求的市场化
	1.3 提高数据中心灵活性的障碍
	1.4 对政策支持的需求
	德国
	中国


	2 数据中心的灵活性选项
	2.1 时间上转移工作负荷
	德国的访谈结果和实例
	中国的访谈结果

	2.2 负荷转移及缓解电网拥堵
	德国的访谈结果
	中国的访谈结果

	2.3 释放储能潜力
	德国的访谈结果和实例

	2.4 优化服务器使用
	2.5 政策建议——德国
	2.6 政策建议——中国

	3 能效和灵活性措施：余热回收和冷却负荷
	3.1 数据中心余热利用
	3.2 优化冷却系统
	3.3 德国的访谈结果和政策建议
	3.4 中国的访谈结果和潜力
	3.5 中国政策建议

	4 加强参与辅助服务和现货市场
	4.1 政策选择——德国
	4.2 政策选择——中国

	5 促进可再生能源的利用
	5.1 提高可再生能源利用的途径
	5.2 德国数据中心和可再生能源
	5.3 中国数据中心和可再生能源
	5.4 政策建议——中国

	6 增强数据中心系统整合的成功商业模式
	Socomec —— 能源管理、灵活储能和不间断电源解决方案
	Socomec —— 能源管理、灵活储能和不间断电源解决方案
	Chindata集团 —— 致力于实现系统整合和碳中和
	Chindata集团 —— 致力于实现系统整合和碳中和

	7 结论
	图表清单
	参考文献

