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i, FEEMEIEMABENMRERN 408MW, 2IKELEL 40%, HBid A
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(245MW) F1EE (382MW), FHEBUNITINS DA, IR SRAFIIL. 37
A=FZREINERFAFIENE, MERL. Bl ZMN52MNER ‘G
Z5onelm iR, 8MmEE— 10 FARENSRETEXE, 7T
FEMNRBIHAEICRASERE AR, HyNet MMEEMIEHERILITHITF 2018
FREABRES, BEMSAR. WASE. SERCTSEH. HEFEE.
EcoBio /&, RIETIV. BREET IV, Nel #E. Bumhan Tk JNK 0
23NE). SPG 1LF. fEBHAN Valmax Technology it 13 XRABBEAMN,
ITRIEN 2022 FRIKIEE 100 FEIIELE, 2019 FHgMEnS 20 &, Rit#
5 34 B, ASHUESEEN ‘BRERSVEREREIE” BT 2022 F
JR5EL, H|EETITREFERNAT 5 /X,

22487

fERL 2MIMRIE—ER B ARRIZOX T, BARM—REERES
949%K B85, FUHBYHEER 98WERTEAEMUBAIIN, XLEFH 87%RE
RARMKX, AT REXINIERIEN, A —BEIRRSERERIFEANER
TR, MBERMBARTD EXFRERUENIE S,

2017 £ 12 B, B&EA’mT (BRSREMER), BEele— “S6Etdt
=7 ZHBEHEE ERE RIS B ARV AT 1), BIgINEs,
TAE (BERENXE) MABISKNIENERERIER, RER
FEAREBE MR B RS, 2019 F 3 A, BEBIN A (SREFAHER),
BRMAZE 2030 2R ARYXE BAT.

Ex 2-1 BARSAEHERET

(S REFIFHERD (EASREALER)
2025 B4R 2030 &£ B#7 2050 &£ B#7
B 30 J5Rd/4EH | 500~1000 J5 /4,
SEHREES .
[ENIALA eIV i FTEATERRS
\ BEZ 30 Ho/Nm® | BEZE 20 B7t/Nm?
RN IV

(£9 1.97 7t/Nm?) (£9 1.31 7t/Nm?)




2. RS REERERANES

(SREFIRHER)

(B SRELE)

2025 F£ B8R

2030 £ BR

2050 £ BR

R

RE. BELBEEDHIN
25 Brt/kWh, 17 B7o/kWh

17 Byt/kWh

12 Bit/kWh, B
RA[KEB

ZiBiEk e

AR F3

INEnk 320 BE; MRKLEB IR
ZE 20 KA, SREIH
EINIEIES,; SRR
RRENEHF (BFET 1.05
2B 7T/, £9 689 F37T/H)

IIEuE 900 FE; M4
KB ZE 80 7
W, MEEmAa
YAZE 1200 5 ; WAk
B % 1000 ¥

IS IEER NS
AR S AR
GUTHMKIZE; 5IA
RERR B ZE

K AR B IR
BMALKER 530
R RE (SRR
10%)

KB ER IR
BRZERAESRER
BBERARS

HfthRy AR 4l

BEHRR EREEEE

B 2010 4, BAREINEIS 130 B, SEMAERSERL 30
i, M. AR ESHEARSIRE BSENL R, 201838,
EMSE. BT, AESE. XTC BAGHEER. WM. £,
RRIES. RIBES. BARLSS. BAEEESHNEAFLETRIT 11
RABIBEA LI Japan H2 mobility (JHyM) , (@I SIEMEE, 2019 4,
MM SR TR ZE Mirai BUSSEHBIT 2400 1, TEREZEMN, H#
i 10.5 KE M EA R SORA, HILNRRBELR N\ BA 100 7, 5
2030 FE4E N 1200 i, HHEHE 18 MERRRENMKIEE, BE 2019 &
B, AATEEE S MK BT ERBIT 3500 45, SURKI BB A A 22 .
NBIEA TSR, BALEREEAA CRRATHE. BA-BAF
RIS SNBSS, HT 2020 & 2 BRRIES 10MW &HIS
EENINEE, RELHREMEANNREISEE,

8 E4tech. The Fuel Cell Industry Review 2019. 202001.
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232U REFSEE

HEARRIETE, 2K FIBMNEETE, FEEIENZEIHRARE
SR AR,

EEAHE, XEERISSAEGISEHEL H2USA RFAG1FXRER, M
S[UERIE SR RRNATREE, NI SEEEM ISP E R8I X 2k
ko EEMMTF 1999 F I T B RS FHERMMN PR B X R

(California Fuel Cell Partnership) , LIk BEh/TIARIEBAMSZE, SHIt&EE
J8 (Plug Power) F 1997 FA%iL, 1999 FEpIh L™, BEIKEABIMAKLE
MARFRXEMNE, 2015 FEABEIGMEN, B AEMEHE
WOEE, BRIGET 34000 EXERAMEIBMARY, BRIRIEE 95 NS
Ifi, Nikola Motor (BH#I) EBEESMKIE-RIAREL, B EIFEL
R R EME B M E RSB RAREE SShERZAIKFE, F 2020
F6 B 4 BEMNINARZR P £, 8 Nikola Fiit, El 2024 X555 7000
WEBTHRZE. 5000 MMEMAEIRZE, IWNIKE 32 12%7T. EESHIEK
Cummins (ERPAHT) ABINIL Tz AE W EHEEMAB e ik, Wil
Hydrogenics (Ok&E8E) Q8. GE ABBEGFEMLAKIBM (SOFC) A
%5, ¥ Loop Energy, 5 NPROXX BII&HARE], SMATEETENN,
FIET PEM R BAKEIS. IV EMESHR. PEM BAELE A SOFC KRk
B LI AR £ BB /Do

RUMAE, 2015 4, HEERK=SER. BB ME. OMV (8
A EHRASER) . REMBRAREARICHNEE. RATIER
BIEXEHE H2Mobility TEXRE, TEMFREMNSLAMILERIRST
B BETUEXSER2ERMERLIERARTSERTS~mAd (Ar
Products) 7£ 2020 FEZHEESIEMIN, ITRIEXEMXEFSGIE, FIA
B ANIESFNE LB L EETE,.

BA7R®E, 2017 FAARIMNSBERAE, HERA, FHRINELE
BIGRAS, FHIT AT HEMINAEE, BRiA&EE S CaetanoBus. FE
BUEE. —8. AUSEEMZEEHNE BN, F5E8RER. FIMNER

10



2. RS REERERANES

TE SRR BB 5 2R AT AR R BR & VR IN

SHEAHE, IRETBRRBEBARFZIMILE, NRSHESE AT
Sre(Rimac), HS5EBHEIERE T —RREBHART, HLURESBMA
a1F 2019 FAHBEEE AR RS, F 10 BASEIERF LS, 2
AEEIMBRSALUT BB S, FHE 2023 FHEREETE 1
F12%5m (958 1ZAEM).

1"
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3. FEISREARMIRRFMH

3. 1.BUERIFR

3.L1BERIER
& PREE

PEBANAZRIERIRSE, BEZI WEER AR HE s
hESES AR, ERXPBBEREAMERENRSE, FHETEIEM,
BEE 2020 F 6 AR, HAHA2EMENIELENL.

AERE:

FRESERENAR (HEESHRERAZEWREML (2012—2020 %)),
(FREHNE 2025). ( “+=1" ERGEFHTWRERL) FEZRMM
PERIRUSAF, $tE BB R GTHEd AR BBt R R b A Skl , R ERETR ko

2016 &, ERANZE. £RBERE T (BRRERAESEFTTEIITL
(2016-2030 F)) 5 (REREFMIHEZEEandkBE (2016-2030)), KEAEE
AR R B E N E RS, HEHABSE. MBI ENSohHERR
AR, RERIMHSFSEAREAR, KIRME. KA TRHIEIZA
—f&fe, LUIRINEEIptEE. & SIRTBvARE AR R Ao

2019 F 3 A, SEREXREN (BFLIERS), BERIESINEFLhE
Bi%o 2019 FIE, (FERZUIHREHE) BEKE TN 2020 FEERSIT,
15 BRI JEN% (KT HEsh et SN AARSS WRE RS & FRAVSKIER L),
wmEEET A eIH. BRARE, TEIEHE. e INEFRBNRS.

2020 F4), ERARMAZE. AEERS (RTIIRBIZEEFHEZE
EABERARNEL), BT 2021 FpfARtlESme. BFEFMERA

12



3. PESRER BRIV N

EOTERNEM SR, 2020 F 4 B, EXRERELAH (FEAREM
EERE (ERERR) ), SREWFINEERER. 2020 F 6 B, S8eka
WEN (2020 FEIREFMAS LRI, 2020 FRERIIERESEL).

& HMABNER

WHBRARERIENRRMIFES, —HEHRN T BITRERENE
R, A AEENT KSR WHERXEASE A A, (et Al
B, KI5

&Lk 2020 F 6 A, 2 ESEREIN & MEETH R AT 10 1,
kR X ERRETTMLET 30 P 84 K. I WAR. 2B
Ol I Bl B2 At AARFENNIARZEHEHEL TNV
[ANEBER, BB BIRHIG I NEEEIEER, HMA=L™E. Sk
BMSEHT BN RBNA. BAEEEFAERE T & RBEAATEITR,
HEEEWWEEL. S NG, IR HNES T EIE R RIS,

3.1.2 AWK R

BRERET LN TIRAENE, SRIEVERRE —ENERE
Mo PEIEEF L IEATRELEMNE, WaEMELTIFRE T ESHE
R, W T SR ERRATIRE R R,

PEITEERATEFABESREMSEE. RE. ERE. &%
2. STiE2ik. SfE5RA. S5 INE. SENA, REEXLIN,
2019 £ 8 B, 2ESRTENRAZRETHRX (SEEREIRE.
(BRELEFAFRAID) M (RECEFENEHZE2RAER) =ZIMERR
ERFHEREW. 2020 £ 7 B, EEBEMERTE (NEUERANE (B
BEVTFZIEREIR) ) IAFHERERNEN; 8 B, ThL2iElrS
ERIFERRTAEFNE (EREESTERNBMA E£2ES S
(KRB ) NAFHEREN. &1k 2020 7 B, RESREUHAIER
eI 90 o

B WERRMBIRENERRER, DU ARHLANE, 2018 F 4

13
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A, ITREHUSHERIFLFEL R, BHTPERENRR
Be. BT A RBUFHEEX A RBIFHFA S IFRISHIRARSIESI T A &
Fa. BURBRELFHARRIZEEYN (FREMHEEBLOATE
). CINEIEAR B EIZERGRAER) . (NEIELERFRAER) 3
TEAREE T 2020 4 5 A@dhERARLFFSHELR, HABR(R
LB A R ERIANE) (M BRMEARETEEENE). (R
R YIRETEEIEIE). (T EME B URE RN 7
&) FATRREBEHUERTT,

3.2.7= P B

3.2 1LER&ESME
ERE, SENEFNABZIFRE 2, TIXERIBEFENTIRE
mMAFREIREA, PERHRE—TIKRE, 2019 F2ESSTEL 2000 5
M, FERESRETWVABREFIELM. FEREGHRR. SRR, K.
ol |, BRIEFBEEROAE TR EERMRARIE .
E* 3-1 2XS5FENEIEFEHIVR

SIS BRI AR STy = =
R BL! )
SitOR 10| it o

JESBIS 18% 43% 62%
WERREIS FASEESS 48% 16% 19%

BHEIE 30% 13%

&1t 18%

TR RS PR, SRS \ 28%
EB A S 4% e 1%
HEREE SR, AR \ e s

RERR: EEEE

° Hydrogen From Renewable Power 2017
0 BRI

U hEfRELRTE, 2ESRREMRAZR S (TESEF LEMILHEL RER(2018))

14



3. PESRER BRIV N

—RREEIERIER. RAS. AESFHERMN, MBERIRERER
[, FAEEATHENRERBRMNRNEFHR, BFL, BTPEEE
DUERNIRME, Ay, FERSEGE CUTRERR) &S Ed it
273 BREFENSITEERIA N 2T ENTE, AT
PUWFEFEFIIETEESBERE, RS OR BRI URERE
ER

& FEH=

MERDEHE, FELEIE TR REIRS, A5IEEAE
BESTRI, FHET LT IR ST 7= 5, FRURTEIRH (PSA)
BAGEIRAEIAK BB AR, WS EBIIE, FRBLYE
THRENRE, BEEURONRIET M, EERERET LR RS
XA R EEE SN, —SRIEE 2000 /RN, RFLE
£ 206-30B9 AT BFIRATI S, SRPTHERE 1560~2340kg/REVES, HRIB%
HEFE Tkg/L00km. 397752 200km 15, METHR 111~167 FHEMKI S
HARENBERR

E% 32 HIEN BB

SHE Ee by
15t oy HeEEk %
BSfeh Nlri?;h 304 78t/d

B

- B A Elae
AR 2-34 1560-2340kg

BERR: MAKIEWFIERNDERAE, EREE

RHEFERENIRE, BRE—XREERANERS, BAURA
PRATE 1~1.7 FHio/(Nmi/h)Zial?. REMRLEF 7 B Rads, EAM
REEFMGT, BRBSTEMAESRSIIBUMES, EEH 200~1000 7T/

v hEERETERAAR, ARERS (EH) GRIEEAF

15
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By, HISRNAL) 6.77~12.14 t/kg. AL, EHFEAEEHHIHR, &
BTFHRRIT EFHIS.

E& 3-3 RIS MARIRRNENTELEE

14
s
E 12.14
12
E
W
=2 10
& R
W =~
B
] 677 l
6 -
1000

)@mﬁﬁ% (FT/h)

RERR: KBER, FAEE

BB SIS HAAE CO,, TBEXARY, IEHISBIHBUKTEE]
£9 19kgCO,/kgH,, FEAMIIELE. HEFEMFA (CCUS) BARFIREIMLL
=hlo MA CCUS mARBEB MR REF~ I IZAVIHIBUK T, ESINEBERAS
SMR+CCUS &£ RIS, REURRIE IR CO, BUBAERZRIRZL 90%
U EBBHR R, RIEEIMEXZERGY, 55 CCUS RUERISRIEM 130%
AU E R AL S%RIARIAIRZAA, 1BIN4Y 1.1 Jo/Nm? Bplids. 45
CCUS BARRIERIER AR FIEER A, I, BRI ESHMBESTRR
MERIZEE, HNEERS, BREEAESEEZRIME 4ppm HRFRHBI
BEZ1

3 International Energy Agency (IEA). The Future of Hydrogen: Seizing Today’ s
Opportunities (Report Prepared for the G20, Japan). 201906.; EFRELIAZE:, £ESEER
EUEAZR=. (FESEVEMISHEARER$(2018))

“ International Energy Agency (IEA). The Future of Hydrogen: Seizing Today’ s
Opportunities (Report Prepared for the G20, Japan). 201906.

5 EREERER

16
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& XASHIE

FEAEEFIE (SMR) ERASH SR AR LBREAMB. NARAT
2o IRFEBRATMBHOEN, RASKIERMAPIM 7.5 t/kg 1EI0Z] 24.3
Tu/kg, HRRASIREAN SEEE) 70~90%, HAEFIRRERERRESN
MEEREE 1Ippm KT, UBLEEREATINGS, FHIEGFESBIZRER
EAAXNRIE. PERATHRELERASHERS, MAEIZESR, &
BERNXR AR SRLFEIT T E SN

E& 3-4 RASHIE AT LB

25

1 2 3 4 5

RARSNE (TTINm?)

RIREHIERA
(7T/kg)
o 3

-
o

REERR: ABER, FAEE

BTHE R soh. DT RS R, NEURMBEMEIRAS
RRFEMKINEGRELE SMR Ko

& TIUEIFS

TUWREIFSEEEEFC IFSNRNBINESSR, FBEEFES.
S|RUI. BEMA (RERE. JERE) . AEJZ%AHJZEEEE%_T_%E’\JE'J
8. FETVEIFSAZSHEE TKENA, MEEBIME. HaiTIvEl
FEERAZEVEFER, BT, SRFAERE —W—%JLJMEETJJ\
IEERE

)l

17
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BRIEMNBHEIFEETEERRME. JRREMES,

Akl E5IREEE (PDH) WERARGHAEERLE. BARGE
RAFHERIm, GENRREETELURER G ENER, EINALHR
SREHXATTHREFESNFRNSAEMR R ARE. FHLERES
NRERE%E (PDH) @BEXAHONSMEE®RCAL, 2014~2017 4,
FRARMIALESTR AL S8 7 R E 80%-95%RIR i 2,

Bk 2020 &, EREETRERREREM BN THNETIE 30
FM/E, EE 2023 FiRIRFHME, el MIERE 44.54 75
M/EY, REREEHEENAEEZLSE 99.8%, TERMIRIAEERE
99.999%, HAF 0,0 H,0. CO # CO, B EEARRR AR BB AR
HEER, XA SHEEBLE, RAMAKRREY PSA REAEEEHE ML B
MAERBER

R SR 2E AL 1.0~1.3 JT/Nm?, =B4pALy 0.25~0.5
To/Nm?, ZREpAA 1.25~1.8 7t/Nm?,

ZinH B EmBERNT EEAL TERZSANLIRES, ERERES
HNBVES . ZHBH G T ZUIMERAR. REAE. 2ERERS.
ZIHEMESFNBIRENGLE VX T, BIGRBHEETIE, &
£ 1 MIERLAFE 107.25kg 2, ZIeRB = ERIETAEN 95%LL
£, XA PSAREE/ERIMENAR B A SR ERE R,

ZIGRRBIFT S AR AA N 1.1~1.3 75/Nm3, R4Ep AL 0.25~0.5
To/NmM3, ZREMAN 1.35~1.8 75/Nm3s

ST B FIRIEREESER 1 MER AR 280Nm*ES, R
BRI EELWEERRNRIAZGEE, IFERSFARIUA BRI~
25, BRNE 0% AR EIRWUETEHER. RLEBEMNEKE, H
RE[AREBDERABIERIPARIEE BT, Bt 40% 2GR HEIF S
ALK R A BEERER, 1210 L 2018 FLERBAT I T LR 33 HEE|

H)

S RS, 2RI RERBRR
T T (REE A RERR A 2019)
i B SATpH IR

18



3. PESRER BRIV N

ﬁﬁ%fﬁr— _Lﬁbﬁ'ﬁ o

BEARRE IRV BARERIFSER), Br-athiRos, BEHEL
RIS A TR, SRTLEFEEEaRTEES. NWENSD
W ERMEL,

HFEBRNEITSAE—RTE 99.99%L Lk, CO ZEREATEEN
AN BEBEEFSTFSERENENLER, WRKBNEEEE
A, FRBIRSBERR, FMARYE, BFENEE. R&REMAER
SLEH; HREBEMSAR. RFRM, KEEIEARSMMRE BEkE
SERR, SRENEBUEE—EEM, SETVEIFSEFmEANHN
1.1~1.4 7o/Nm3, FZERMHRAEATE 0.1~0.4 7o/Nm?, ZRamAy 1.2~
1.8 7t/Nm?3,

FEREFEFENTUNEZREME, EENDEPE 1 MERDTEY
400Nm* VEEIFPIES, HREREEN 44% ((FRDE), B 40%~50%HE
FEENH, B—/NEDEAGRAESERRENER, FITHY 39%/LF
LEREY, BEXIBORTEWLIWFIRE, % 2018 FEXKEITE, NIEL
FeESEMTI AT LURME 271 FHEIE S

FIFRSENEA NENANARES, BhlER T SRS RE
BEERE. FRIPRSFICTERE. BIPESFIZEEE. WTIAER
FIPESHNFREE, MRS BRANEER TR BHAE
SEVEFENR, BARARAE, ERESKI N mIZ i, LSRG
2. FEFUFRNEKEINTINKR. FIPESENRE 0.5MPa, N
T PSA IRAIHI SVESR, BICREIPESENDEREERT, FHITHE
Rt h B R AT 3

MERTENHXKIERE, ALK ER™E H2E 38%, FRMX S
EE 21%, BT RLEHNERMEILMXBY SR B EENR. £
S NERFEBREEAAMLLLE, AIEIFSERERA, HEBHHR
i, EEaRcHERE LA —EME. BTEPESEFIREERA, 24

YRR, IR BEXRTE,; Tl BT EPESSRESESF ARAUARS K
T1,2018,49(03); FEH. AN T IVRMAFRR BES U] IMA T WELFFER1,2017,7(19)1

19
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HIELRE A A22979 0.83~1.33 7T/Nm’s

AR sSeRRERESEL I m. BE,
SUBREAETEETEEEM P ELEHITRIA 50% 0L L, R RASSE
IPIRRREFHTELNEERK. GREMNGRREETIEZE SN
TR SHE, ERESE87F 18%~55%2 8l %R 2018 FamaKk
GRRENTE, N2ENMRSNEERIWA BRI HNETAE]

BTala. GREEN

118 J5h2t,
B REEE I elEI B H B ILE & R E TR S EE TN
SEFRE RIS TRIIML. BRIEAANTE 0.8~1.5 7T/Nm?, 1REBRAIR

FR0.5 7t/Nm* I8, MERREMFEREIF 2 A2/ 1.3~2 75/Nm

gL, NTUWRIFSHREEIRE, HIBTIRNAZ] 450 HM/F,
BB 97 HMAREENEFIzE, BEFEMEESTESIS
Ro PDH RZIGHEME BN MELERNOABHKX, BANIRNSER £
EomEmE. Wk AXEG. DE AtEFE™, S T20mEEd.
xR, stV EBRNHELR. WA ARFED.

B 3-5 FETIRIFSHRISBHNED

NEEHISEN AN AR EHE?
BIZH AR 30 /50 6.5 5%
SREE 33 5 7.1 5%
BIFIESEFE 271 g 58.9
ARASHPESETE 118 /5 25.6
it 450 J50 97.6 A4

BERR: FREE

20 SRR SRR W R BRIk S H B D A ——LALLEE A B[] R L

A BERFREM
2 B E

25 5 E1BI3,2019(10).

B HEE&IE: FWMEFE Tkg/100km. HIFITHE 200km. FHEHZ 90%

20



3. PESRER BRIV N

E% 3-6 FEITUIRIFSRISEEHE (7t/Nm?)
25

2

2 18 1.8
1.5 . . 1-33
1.3
;

0.83

0.5

2EAAR=E FRE F=E FIPESBI=E AREARTBEREE

BHEFR FEEE
HTFRIFSFEEAMMTIRENRIF RTINS, AIE/EHARAR AR
Ac

DN EREHNIR, TAVBIF SRVHNE )5S RAREARIBE LAY N iE™
M4 S 2SRV ST INE

& BfRKHIE

B B PO FE AR /K Rl S AT 25 BB R B SRR B P s B2 5T 1%
WL ERELEWAHEIEERS PEM BEMFRABLNGSMA, B
FRIERNATER ERAIRE AT A EED 57 50%. 60%*, RIKFHEH
ENE17/0\BY 7500h. EAERH 0.3 Jo/kWh, NS PEM BRZKBIHIEAL
KDHINE 21.6 7t/kg. 31.7 t/kg, HRBEMARH SR T EZE
77, SR 86%F0 53%.

WIES PEM BEKHEISNMEFEER. ——eB L REMETR,
PRl M BB R B R AL E b, 111& 2000~3000 7o/kW; PEM EBfZER X5
MEISRARMBEBFHC, N8 7000~12000 TT/kWo, —ZHISHIRARE,
EMN PEM EBfRIE RHEHI S RRLY 200Nm3/h, BENERE AMESISEL A

2+ |EA. The Future of Hydrogen: Seizing Today’ s Opportunities (Report Prepared for the
G20, Japan). 201906.
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AZRM5); BRI BB R IE SR A= RE 1A E) 1000Nm3/h, ENEBIKEAFISRA,
MR EEAIRENTIH. 28, THEMZA LT PEM Bi%

BiEE, REBAKEIESNRNETIKESR, MRE M MR AIE,
B ErBMNEMERE 0.3 7o/kWh BH1E, BIZHRETEBAKE SR EIL5FT
o

MHERGEHE, 2019 FHEESFFNEE 169 TR FLBE 46
TR, FKBEL 300 TR, Z&FEGITSFELERE 51512TR
BY2, L ERIHIE 92 5,

E*x 3-7 FE 2018 FFMN. Fit. FKBEEBRFKHIBES

BE HEBH® CINIVPAES 6ol
E=9) 169 1ZFEBY 30.2 5 6.6 734
e 46 1ZFEAY 8.2 ;Mg 1.8 54
FK 300 IZFEBY 53.6 F3Mg 11.6 54
ait 515 {ZFEBY 92 ;30g 20 54

BEERR: ERERE, FREE

PERBERRRRTE, BHBMESTEFEES. AL, BAIFHKX
FIBAERRHRIZENEA, ERTEXNERRRSMEE 2253 TR, KFHEE
HARFBUERFFAMIRLY 1750 5T R; SMEBMAEBL 1600 5T RXEE.
£9 1300 BT RAARBARE . HRKONBZ, W)IKBZ, LUKER
BAOMBBERRTENHK, BEKGISRHELNETRAK,

& Sz

BEr, PEEERA 20MPa SSEEEESEREFTHIG .
SIS HBERE 500kg LUFRIER T, SEEETHTE VT RIUMRESE
BRIGHIEIRERA, T—EMCESUREF MRS, SASMRT K.

» EREERB, http://www.nea.gov.cn/2020-03/06/c_138850234.htm
% AR/ S BB FER SkWh/Nm? it &
T NREFYERBEREEN Tkg, HIFITY 200km, 2EHEIE 90%

22



3. FEISRARIVAREMS

ﬁ}

THEREKE, R achENaXAREEEX. REEESTTRALE
T eHEBEMEFTHIEK,.
E% 3-8 RREIEEHRINFR

20MPa BESSIEE REMEE BESS
SFERETE |00 10080/ | 1047.6 /4 9.2 Fbl
e

BRI, EHEE i - KBRS, WAZ
RS - Mk, KEEEE \

39y 5] S

SIS 350kg, | BEREHEL 3000kg, | AIRRESFRS
- SEENRTIE] & 2 4~8h, | EIBIE] 1~2h, RLMARS, | BHEZEEHHRY
o BARERRH, 8§ | FRRABATEMAE |08, sRAL,

HRHR N VES S A e BESRER RS

A ZNERETREREENESEARAERE, TEEATHzESEH RNz
TR B

BESRR: ZREE

BFHORERSESEBENFE (REZBEDHZE 20MPa. 30MPa. 70MPa
SEFEN 49. 34, 1.8 &), REBEFEHAIERT 20MPa BES
HE, OEREHEEREN 9 E, REHMNERLIY 1E, HEERKTD
BREEREESAE, —EEE FATEARAMA. MESETIHNRE,
BREMEERAMERKEEEEENABEZ —

BN, REREMRMSEEVEXMGNAE, REFVESKEDEESR
EE. R BENINERAS, WEEAR&E FEMAEAN™ R,
WMEINFTR, 2ESEMECNEARAZRST 2019 FREHIFIO=ZTVREN
AEXERITEB RIS, BIESRENEFLM.

RARSBEREEKEBAMEEH FEREBNES . TUEEA
FHT, XKBRATLER, BRELEFEFELIN 17~20kWh/kg, NEBY 0.5

# EHiEE 100km, 2H 1k (RESREAREN) TRITE. XR2EREH, [T581E
FRELMATEE—MRNEHER 60-80%F%,

H)l
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7o/KWh BY, SRS S AAL N 18.5~20 Tu/kg?e Lthoh, RIBERTE
1E, AR (W0 NG 5HEIEY) , HEFSBFER T 30%LU L, At
BEMHH ING RiREcEREEFEENZFITHERS. NRIKEIGH S
WIERADT, HBTREBEBZERK, AIHMEERARNEE, RE
KEBEHBSHERRANRES, BRENEEHIK. Alt, REAKE
B. AAMRNEHEF, HRT 20MPa sESSHEHEEEEZERMANR
Ho

WEBAFAT, RUCIIERIBEFNEERAZRAK, BRUIIZBIA S
AR MBI TR 90% Eo R, AT RIKEHIIRIR AN AT
R, RBEFENIE E AR B BORHY M=),

3.2. 2. AR BB N A

hESMH BMSE WM ERINENE, BB EEEDE
BIARL U, Bk 2020 F 8 A, 1RIE (FreelRAF T MAEEEEER),
PEMNFEERAERT BRVIRHEBERSHE 43 R, Hf, hiExE
EERROHBIRAT. LEFEEERRAR. KAEEHERARER
REBETHAR =il MIERE, FESRRIEMERD IR Z,
Hep Rt X B E R Ko

E& 3-9 SMBEBEREERICS

ACIER HENFTRERE MR B R BEK
PBEEITRRNERAF 47
LERREERRAHF 37
RRAFEERERAHF 33
BT I ERIEERAT 31
HINFREFERNDBRAHE 30
AREREEHEERAT 22
ENERFTEBRAR 22

¥ PR EBEIE, FREENE
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NSIE=L i NIRRT B RIVER
JEAREAERODBRQRE 19
WP ENABRAERNBRAE 12
ZHRANAERNBREAT 11
SRS RE T (FHINERAE] 11
SEARAERRAT 9
[EERAFERIERRAT 9
PN ERERNDBREAE 9
[N R DENRIR S 7
EAREARERRAT 7
TEBFAFFEERAT 7
SHOERERRAF 6
PEAE(ER)BRAE 6
MEEERNERAT 5
BN TAERRAE 5
PEEASEEHABRAR 4
BESRIZAFEEEBR AT 4
LB R R A ERRAE 4
EIEREEAETIBRAT 4
PUBIEERERRAE 3
PEEAEEHABRAR 3
RRAERE 3
BRI AEFIEERAT 3
RN AERRAE 2
LEBRFREERRAR 2
BERDHDEERNBRAT 2
ENEZFERAFERIRAR 2

25



rESRE IR R E 2020

ACIE=L NSRS B REVER
EEBRRAERISERAT 2
LA ERISERAT 2
PE—EMEAEERAF 2
—ARINE BAERRAE 2
[ BERAERRAT 2
BN L EFERBAERRAR 2
LEREERERRAR 1
SRS AR REREMR N BIRAR 1
2t 395

BEHR: AR, EREE

BX 3-10 2EEMBBHERSHER (FR2Hit)

ERREWER SE—%, EHESKER

Wi

HEEE, TEES. AR (RS

ik

DI
FRREAE, EARELT BRED. AL, TEEE. RENEW. &

FRE. hEME. Mish. BE B4 TR
i
o AEE. KBSE SETE FRAE. LREAE

my

: AR
FHE. REEE. SEAE. PE-ERS BEAE, TRATER)

Hig
b _ENEE, B&i. $392

I \ K
FEEE. SRAPH - SRS, MR RRE. UL, CEEEE

BERR: EREE

0 #lE 2020 F 4 B, BB EMEF B R @) M GreeR A= NAEFEFERER)

s
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33.BARHR

3.3.1.5HEY

MEFRIERENFRRE, ERFISTLPLUE. RASFHAERN
KL FIEEEE COHE, FIBESTEREEM. MIEFEENEE
R, WRAKHBREERSNENR FIPRS. SlRESSFILEI
4GS, BEREERESTHETREE, KMEASHSHAAE, BAKTE
TEFARNIEER U R HNFKIR; BEKGIEAESTRS, RESE
L, BERBERRES, HINNBRKER KRB NIHREBAREHN ST

E* 3-11 FEFSRERAMRR

HIS AR B the B EREE
y s | EEER, HlEdE
weter | X RoRma | WEER WEEE L ae. ame
o R, |
= RS BARR | pansmnim T
GEATIRALERE
TEiRmn
S BT B0
@, BT | MRS
BRRKEIE | . kK ; o SR ABSS
BEAEER | B, BERS
‘ AR RS
e
EERHER
| mres. K TURM R AR,
WwTidreE S i L
e BT, S, | AR TR AEED | SmE. EnEs
==
BIRFIES WS EERTR
R, SEK .
ENERE | BRAAE | S88RE _—
AR )
maEslE |k \ BT -
He s B
SeewsiE | ok BRES | BARAR —

BERR: EREE
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FNEHSTEEGAH R, AR EFESES CCUS iR, CCUS
BEARTERIE ST (CCS) BoREm EENT CO,FMA, SiE LiFhiHss.
rRioEia S oA e ABIRTF CCS, CCUS BB MPESHRT AR AR
5EXRTIENEHRNETIRANIZENA, ERRIELTHRNTER]
RPN ERo

%k 3-12 CCUS L TR ARE

AR RARE EREE

WAIGERTHEEE B PRIGEETRE R MBI R MR

MEMERNRB R T
A SIS MIRRERBIESHDE CO: HIERFIE #

i T
- G5, COMMERARZSNE. | HERNCBENEE LT
s RSB REA %

s | B BRE. BENNRS CO MY | BEnEEms

. BRERARIAOAE R B

FIF COu BRI T & 15

Wy i ; | S CO T AR ARIEE;
R B A, TIREE

BRRER. EF R RPURREBA
WIr A COBILFHEL TEMEAEE. EILINEHIEER
B, HEREFSEYS

£V BYICERREN CO AL | EMIER. e RMERANTE

B COENMT, AT 3L | Bl ERS. KA. TES

40
o R e Tl

F B L2 R A, B
AV aSHLERANDIE CO ¥
WNTRERRERER LS

BRIFPETE CO A ER
AN EESAR

BRI XBOEE, ERE%E

IR SR EAFEAMERESBEN TV SSHNTERET. CHRIE
SXABEER. MK TRAFLZ, S+ COn CO FRMNE

3OKEI%, BB, HE CCUS BRRRERBB DT[] FEBHIEFR, 2019(9).
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A 45~T0%, BRHEWERS, TRBEBUMHIE®RE, BaEmmSmE:m
MR SEER, FRUSSUHSRANIETIRE, BIEFIESILREA
FIFRBIGSRK CREE>374°C, EN>22.1MPa) (ENIBRAIESN, BEE
GUESUBATA MO SRS, SANS. SROES, B8
AR LA,

EI% 3-13 HEESKRAEESH

EPiiZS P73 HBim5
(3% (KIEER) KIESE

B AR

RAETA | AFET | KRR | R T

FARMAE EESNZY
jwazE! jwazE! Nz Nz
it ImES ) ) SEESN |
Stelp EIE Winkler| Shell |16 SEZ
(el I
SWERE 560°C 816~1204°C | 1450°C 1260°C 650°C
SESH 2~2.5MPa 0.1 MPa 3.0 MPa 3.8 MPa 26 MPa
SR Ha 5tk 38.1~38.6% | 40% 25.9% 34.7% 80%
BS COx hEE | 32.6~34% 19.5% 0.9% 18% 0.2%
&GS CO Stk 14~14.7% 36% 68.4% 48.3% —_
LU AL ER T

aRAmaE H2S 0.3% H2S 0.3% H.S0.13% | HaS 0.24% \
HEK

o= FEBMER | FTEWER | TEBHER | TaBHER

HMs528) 0.35%; 3l | S5 R | RhFESR | ERESR | EhEsR
E011% |9 ) ) |
IR 79.3~81.9% | 74.4% 82% 74.9% 123.9%

RERR: XBOPHS, EREE

2 RESRERRAE, I ERIESAE S NFIEUESPIEFRERNAEZ o
B NE FRRL BB 1R e, K E T ARREH E T ZRAB ED T RRITJ]E K
T,2017,45(06).
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BRI, BT mE (PEM) BiE. BEEHY (SOEC) Fi

REBER ZNASHR, RESERAFRINAE, SOIBERREEGH
RN RSB FTE Fo

o WMBERABLILUAMEIIWNAE, ERXEIRETEIER-E

RIEORE PR FeE KT, IREMARE, SPEREFIETEBRK,
ISR T EMNEAESIE.

PEM BB ARE NIREFRA# KT E A, RIMTERARBAAE.
HEME. ARG, &FFMEFHE, EICEBET ZRRERNE
WEIKER PEM BEKGIS RSN AR E X5, Bzt RE1EMN
RNEER S, EBURMHMBRFFIURIN, SKEEMRENIE
RARBINEBMILARE RIFHVILEC M,

SOEC BB ARIBBFR TN PEM BEERCR, BREARS ZH
A E, ERRESRREMR EFEMRIETRE. BT SOEC Bf#K
RIERESRIME, HRNEETESRE. BEZANAALES
25

E* 3-14 ENBRKEISEERARREMEET RXTEL
BRI EB fi PEM EEfi# SOEC HEfi#

FARAE RAERT A NIRRT B CESENALE
BITRE 70~90°C 70~80°C 600~1000°C
EREE 0.2~0.4 A/cm? 1.0~2.0 Afcm? 1.0~10.0 A/cm?
BaEERS
i 0.5~1000Nm3/h 0.01~500Nm?3/h /
FERRIERERE 4.5~5.5 kWh/Nm?* | 3.8~5.0 kWh/Nm? 2.6~3.6 kWh/Nm?
REEAE | 60~T5% 70~90% 85~100%
RgHED 05k 10~20 £ T3k 10~20 £ /
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TR ER AR PEM EBf# SOEC Efi#
N HEE: oWk HmBE g N
BERE N N BiFE
RBIE: >60 D8 | RBE: 5P
SR BES] 1258 5% 1255
BRRERK REBIR RETRENEIR REBIR
TAEHATSERE 15~100%ENE A | 0~160%E0E fafer /
BEMRE, EH . o . .
- | e, Bl | BEILURARRNE, #
AT BHES, THRN o _
L 2, THMAR TIEHFR
N
S HER BK B /
2000~3000 75/kW
(EF=) 7000~12000
FRARRENIE _ /
6000~8000 7E/kW | 75/kw
(#0)
NI NN # NN X . _
SHIERV, BEVEER | BREAEREREM. FIRA
ST EMAIIERL | .
B L, | RENES. ZTRI | FREEELT, BFE
LSS A, {B3PREREEH . .
R 50B4%8eRES, B | BRMEBERRHE. F
HRA. BERE | o
. RE AR ZEMNA
FBIR
. ERTRERRN L o
S5oIE4RER ) L EROEmMERANE | EATrERR. BEE
AR AR o . .
&S . FEERABARSR ERAREBRS
RIL

BERR: PEMAETERAS t—/ R, EREREANETREKEBTLXE

RAF), PEAEEAESERRATIEERAT, AN (PE) RATRAT,
FERERE

ZRBHNm, GG BERRIEHKFISSNEREIARNARER
2o MRERIRTERNDIFIINGRE, BREKFIESNSEHAELA
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REIRH SLT AR AARY 2~3 & MEE R BAERRTN LW, FEBIIFIIH
HEGR R A TR

B 3-15 BEKEIES KA ERE SRIEHRGREXTEL

GEWE-¢ Ered 2 R U (kgCO2/kgH2)
RFRES ~19
RIS
RFIES+CCUS <2
SMR ~9.5
RASHR

SMR+CCUS <1

BBES] 38~45
EBRRKHIE JKEEXES <1
FIR&EB <3

RERR: EEEE
3.3.2. 51

5ot Zch. IMREFENRERAE, EBRSEEKRAE
RERIE. Z2M EFEART2RR. BREBRANSESEMEEH N FEE
SREMR. EEERESHNRR, MEREIEBT2RITTTRBRIMERZ
Ko

RESRIERESHEFEFTARR, IBSEEERAD N EBSS
g, MERSHER. Ra/FEES. RMEE S/ RIEENaEIE
(LOHQO)) Fo EESSMHEE, UEEAMEEMR. iaRABAME. LY
AIERET A RERIENE, EENIN ZNA, MERSESEEINLA
B%, BANNAESXETREAN, REJURBERSIMER . &

3 |EA, The Future of Hydrogen: Seizing Today’ s Opportunities. 201906; FREFRAERZI
Z. (PESEF I EMISHARERE(2018))
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[/FEES. SHYRMES. LOHC BEERARBERENS LR, &
A FNIARSR LGB %, E9h Chiyoda. Hydrogenious LOHC Technologies
(LUFE#R HT A7) FhI7E LOHC fEEMsER = mimE,

E* 3-16 REfES 7S TNEIRTLL

= | - _ S¥/LOHC
EESSHES ERRSHES R/ PEES e
RHifiES
_ N FMEARE. FESERA | FIAEBEa®. MR
BEasEETS| . .
o o |TRR Q0K Ff | METERER MG TS | ML BRI EL
. EBEH, HE=E .
FARE i | TRERRTR|IEARRESRREN | ERERYSENEN
ES#EED. # . e )
g % &Y, FEE T R | KA E SRR eI A]
EARBREEX )
LM AR 1 2 N7 SR

RAHH. 7mHE

C FREBERE

EZES. R2MR

ZetE. EEED

o
REAE B ORSEAES | 7. BTHE . BHIAE
e RIS, | P RUFERN. AR | EREFENES. &
FRES R ER. o ‘
Eh= N | BBREREREE |EER. SRERAK. | HEREEE. BR
BRMEERS . N o N R
KE. A RN IRIE ZHEZIERA
| ERRE, TOZR BN TO%ER| B
AR _ o _ | BEEE ARG | A S A TF L IRIEM
BT ERSEN|REEH, 28| _
E N . FA T B
15 HInAKIEFE D
| XBREIHENR|REARAL TR .
ERBAR | e \ SERRSEHATIFE
O, EEBE | PN, SEING| D THRGEHAME R
KF R . BRAEE
BREIME HKEFIEER

FRAOR: BRETS, PETLSETUNS, RUEBERFALERAT, AF
AR, EEBE

¥ ESMAP. 2020. Green Hydrogen in Developing Countries. Washington, DC: World Bank.
* PEESEESERTLEERTRE (2019)
215K E=, KE R, XM BB T EREER AR RIMR L L B A ] HSi#iE,2018,37(11)
[BlizEka fEEM RIS R B R [J]. 3R T,2019,39(10)

[4]X3E

W\
P WWAN

1%,2019,64(25)

X AT SRS EEEREMEENIEIE DT R LRI BFE
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SHCHANEEERER. KK, /. E8chOM, BRsH
HE, S2fEERBRNARAI ZN—METHA N, ERKEREER
HEE /7397 20MPa, EIMNEART)T 50MPa NfESEEST; REEENREEES
SRENESEHEN 10 BULE, THUXRES, SORARR, TEINY
BNz, ERERXBTMRNELINE. aSpuizhyArl, 8
—REBRMEERARLE G, REBESREBERAESRMTRNAREE
21537 SRBRN A, WEAN)IBETRRAREIEEARE S LR AR LG
BHSiEE R, RGN KRS, BRELNESEREIUEHR
2500m?® (£9 170 M) RURE, BIAZEKREITHITE 0.09%M; F 2030 £
18 2 AR RRCHM, RERSEHEEXE 160000m* (£9 1100 fE) *,
EEchHAE, 2XREEEEBEI 4500km, HAPEEEBIT 2600km, KX
M 1500km, REEBZFRAGITTHESEE,

333 AR B R IE R R

B T e B FHMNAR, BENERT 110kW £4, HEBL
I 3.1kW/L, SRAZERBHEE 5000h, BAFEABHES 10000h, =&
MK 650 L, BRIENBEHNBHEBRNES. FRSHE, HPEET
2020 £F 8 BRMAIMARI B BRI, TIREEXE) 3.8kW/L, XARARA
FREBIRIIE LI 100% 8 EUSEF 1, BIFE-30°CURIF R FSEH 30s o
MERE, FeA 6000h S2Z TRAIMA M.

E& 3-17 ERSMAR BB AR E S

S FH Z<H ML #S HrREnA]
Mirai Clarity PROME
FRils NEXO HYMOD-110
F—A E=1 M3H
IR ES 92kwW 80~90kW 75~85kW 115kW 110kW
IBEINE 114kW 103kW 95kW  (X3f) 130kwW 120kW

3 REFNESE ESMAP. 2020. Green Hydrogen in Developing Countries. Washington, DC:

World Bank.

#AXNIBETEN, SRk
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58 *H ZxH me BE FrREA
HRNEZE | 31kWL | 3.1kw/L 2.8KW/L 3.8kW/L 4.2kW/L
b =L 5000h 5000h 5000h 10000h 5000h
BESEE 220~360V | 200~330V 240~400V 220-370V | 230-370V
BEA Ehipi SMEE IMET BT \
WARAR =8 =B =B T8 =&

BEERR: RBRER, IR, FREE

T ERA GRS BRI M AT A 3 A3 2 MR BB R 5o
H B R ARE A S EDA R ARIEIRAO T, BUENR 100kW, 2B 5
mEET 40°C, &F6p 20000 /NEFEAE, THERERE 0.6kW/L. EINEAZERM
FIEEMA B EE TR B S AARIWR LR, ITHTES (el
NAHEFEFEBER) PHIRRHEBERERRNERESTE 40~100kW, B
REEHE A 130kW RINFRME B LB EEHNEFT 12 F.

B 3-18 ERIMAR MRS mMESHK

REhEEE
& EURETHEE (kW) AE}W/kg) RBE(°C) | RAIREME | MAMK (h)
Ballard 70/85/100 280/330/350 -30/ 57% >30000
Hydrogenics 60/93/198 220/258/275 -10 55% >10000
US Hybrid 40/80/120 270 -30/-40/-25 | 46.3~56.9% >10000
tR1ZER 31.3/65/75 230/250/302 -30 55%/57%/58% \
¥RTh 60 \ -30 >43.5% \
N 237/301/400/ 12000/15000/
8% | 32/46/60/80/110 -15/-30 \
530/650 25000/30000
FIRE 30/45/60/120 267/375 -10/-20/-30 Z47% 10000
EERE 40/66/92 \ -25/-30 51%/60% 10000
IR EEE 30/40/45/60 \ \ 46~52% \

BEERR: FRFMNRELN, FREERE
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3.4. Ehtig

SRS S, REENEMIRIER NS5,

KTMNE, EAFHE, FEN 35MPa ISR AEERTFHI, M
SRRV, BIEUNR=AXEIGE: 45MPa ABRESHE. 35MPa &
HA0 45MPa FRIR VBN B SLIE~ L. B a1, FEBEEHHBER 70MPa
MEUERAR, 2016 FHRESEFNBRAE L BHEISH 7T0MPa IR (F
FATRINEN) ERERR, ST RBERRIZFIERA. 90MPa B
SESAEEMNEFMERA. T0MPa ILER ALK 7T0MPa IS i85 AR,

Bl 2019 ik, REEEMERANELEE 130 B L, HfR 61 EE
SN, BNTEHIT 52 B, 2016 FUUEFEMNEIEEISHIARR,
2016 = 2018 FEIEFIE K, 2019 FEMAIMNIIENER 2018 F8Y 2 fH. M
I HHRE, MREEBETEARI SR BN IET L RBREN
MERET, W AR, BB

Ex 3-19 HESFEMMELSE (&)

3
2 1 1

2006 2007 2010 2011 2015 2016 2017 2018 2019

BERR: ZREE
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EX 3-20 PEZEHEMMEILER

'R
&
D)
ikl
W
LL7g
ity
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L
)il
=]
e
NE]
1Bl
=
i}

“Hnnn

N
N
[}
2]
~
o
-
N
-
>
-
[«
N
[e¢]

ERRR: FAESE
MINEIEEIRZ2 5 EHKE, PEMILEZILETRILAT AR BN

x, 2B, FREMBER. REES. Knfea. BEMNKR. EER6ES
NE, MELFARTILREFMINR, NMEWLRIRE5ETER2MSIFUE
B, ST IERTHERVEESS5MALRIZRIZES, S EEFRIEIR.
HIHSERBUR T AN RIEERIRITE RSN, FEBIRE
MEBHANRgG T, NENEBERIVMEREED. REgERI IR
EEM 2018 FHHEELRIEME, REBSBRANERER, S5MAN
BIgBHIZEAERTHME 55,

B 3-21 HEMSWSEIRSSEEDN

FEll T E ESNES5H A F R

SRIERTREIR. EE SR8 EMAER. BB,

| mEmmmReEEcl | JRHE. RSk RTEE. EERG. R
S

¥ | Stas WIS, 2EAP. FERLSSER
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Pl B TR TSIEA
i Tk EENT. IR
) ERERER. DEH. DEk. ZHEE
i P TSIl
EADR. IO
- REIEHARS (i) . EEEML . KOEENL.
: A B, EISEsE
) TEEE. DERE. FHA. LREF. B
Tkt T
==
T EEERl ERtSAE. ASE. 1))

AR FEEE
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4. PESEEARIERER

4.1. 2B B5B15

BZE 2020 £ 7 A, PEBIHEEEFIER I INSEEMMERES,
RIHRIE 2020 £ 5 BFLEHSZREAHRN(KT 2019 FEREFMA=LE
HRRITIBERS 2020 EERZFMESELBITHIERNIRS), 2020 £EH
REFIts LRI EP -2 HIEER S8 L& BRI,
SEREANTEE SR MEREFNERARRANEEZMRI . RIE

(FESEERME BB EH (2019 Fhi) ), F 2050 &F, SEETER
Wizi. fEge. T, BREGE ZER, SHKEBER 2000 250
RFHZELY 6000 0, SEEF L B EY A, P P ERIBIT 10 512782050
FEMRIRHENBERE 20 7t/kg, MEIEHEIXE] 12000 FE, SUAKIE
MEERESAET 3000 Hif, EBEXNELBEE 2 FAE/F, MHBHBEA
HFTHE 550 AR EFo

Ex 4-1 FESERRERS KB

N

2025 £ 2035 £ 2050 £
aEkeE (pM) ~3000 ~4000 ~6000
PlP=E (BfZim) © 1 5 12
SLHHENE (Gt/ke) 40 30 20
mEnEsE (E) 200 2000 12000

U EREBNNEEZRS,
https://www.ndrc.gov.cn/xwdt/xwfb/202006/t20200601_1229648.html
A hESREERR. (PESERRAEEMA AR (2019 F4R))
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2025 & 2035 F 2050 £

SMEBESEREE (BWH) 10 100 3000

BERR: RAAH, FREERE

4.2.53 FH 3 M ER B AR

Ny
anp

EMNAR, USEMSELFSRERNIREELERNER, FE
RESRIRIET INEIAT EEHRW. SRNRIHNRENT e LT
HERIE. fBin. MESHTHNES, SREFELFNITKER. XAES

=

iy

)

MHE RS AN ELRENETHRE. NMKZE, BERIRFTREY
4 A

, BEABERRNSHARSME—FuL. LFEMHERAFIE. &
SFZMBCREHTNAEREREBNRES M

B 4-2 FESEEHENERLRER

BTN BTN BTN
=

s
BRI o
TumesmanE C Scpaeni e
J omehER Rk ‘ :
+ COUSHAI LI - TUEIPIRE, (R
- TURIFSIEARIRE IECCUSHH
e
- AEERE REESEHTIN A AESAME S
B BETSRECATENE  BIAMRESSHBEHG
PSS
SmikhE IR AT RS, R
[ R St B SRR

RBERR: RAAE, FREERE

SRENAAR, RBTHMERIFASE T ELAHIZRIRKO,
FEHmtgee. Tuk. BRJIAR. Hh, S ENEAERERLI
FAEBIN AR SIETT, BT BERBIABIRNSL, SUARIEMEZ. YIR%.
EREFFERRE 2030 FRISSAEMNERESNEEMBARETE, W
S HEEENEX,

40



4. FESRER BRI BT

E* 4-3 hESENAARLRREZ

EE EE =

TiBiEH
SRS ERER 10548 1007545 30007545
BE - SMEEREEREER 5.0% 25.0% 40.0%
AR - SRREITREREE <5.0% >5.0% 10.0%
A - SmesitERsER 0.2% 15.0% 75.0%
s o SCHIEMRAESER <1.0% 2.0% 12.0%
- dEEEIEETI PR REAEEhER TR, hisizol, AR, AR
fishEmisy
-1‘;@ T IR EEASRAREMIE  1000GW 4000GW
SHAEASFTMEMEESE | BOBEER SRS R RRENERE ,
{RIRE AR RIS RT R R TR TR
A - 4

h & BNk, Bt Tl "=R" RRRSEEREERN —8&" |, ST ISR IR
BISHnERH B BE RS, KRS EESERANAASR | BEERERMIEUArPET

BERR: RAAE, FREERE
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5. PEISEERRYE =
RATEh5

5.1. BT 2IRMIHISREN A4S
5.1.1.3 @ik s

RIEFPERSEIRE R, PESEERBMEAIN B ERE SR B E A
FhRE, SMRBLRAEREARNER. EIEN+EE, Frliih
NMERFEEREFRBISN T, PESMNEEEE. MRESEEREN
WA BT EMEMR BEMER, RIBFERTEERENSEETER
SOTEIE, BZE 2019 FK, ENERNTANSARBISEIETHIER
A, YPRE SRR 60.5%, AREE. ABEE. BERESFEEALLE
2] 39.4%, FAERATERE, S 0.1%, HRTEREEMSERNT
SENAEBREREYR. EESFHRENH.

E* 5-1 HESMEBEBSESTRR

FERNER
37124%

NEREE

'. 8.1%
EHEE

6.4%

BEERR. FERAFERENSEETE?, FREERE

2 HEERAEERATIERE. (2ESMHBMESEDTIRE) . 202002
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5. FESRARNERTAKRITHA SR

SRR AZ TN ANEEZRER, IR, SRR E
AR B BARI T BUFRUAMIER BER RIS 15 ARRBY 20~30 &, FEERFXX
PR PARL BB B BOR SRR S ARSI SR AR A P, SR EE R, 5k
RESFERNTZIHIEEINNR, FRNSEEFERSCHMENERA
PRERTT

WERERESR, EWEMERIRRBMSEN, HeLaEmMa
SHBEMAEEFRFTENIAATFER, BB MSEESMAD TS
HEBRRANERZITR. TR BN E D ERBERIKHIE,
SMEETHHUER. ATUERMEERENEGFRSRENE (TCO)
BEDN, HARIMBBMSZERKE TCO KEED, HHSERRIL

igizo

BRERMEBHERASHEIZANNIS, BEEFNERNT KATX
1EFE1R. RIBAN, BRERAREBHMRASEISAZAZNNIBEREFNGH
RERCEERABEN TR, BeiBBRERREBHMRANNE (RELE
FRRNAFETHNHEENE/EEE TEHXIMRN, LA, AR
BRSEEMRAN), ERTIFEKFIRS 1 A/kW, BREREER
Znts (BREEMR. /). FABMEES, | BXWIMNEENK),
AT IR FIAREY 5000 To/kge FKFEE AR BMSERN BIEE
S5MET K, mOEBUHERAANMENMERNEL ZI, SHRAERKE
EESH RSN S Z 2025, 2035, 2050 LE43BIFEZE 3500, 1000, 500 TT/kW,
HRERESRANMNEE 2025, 2035, 2050 E43BIFEZE 3500, 2000,
1200 75/kgo

“ EEEE (SRBMSE2SaAIEFIED T 2020) 202001
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E* 5-2 BRERAMHEBRASHEI RGNS TRE

10000

3500 3500
2000
1200
1000. 500
2020 2025 2035 2050

= RREIB RSN Or/kw) - = BESRFENTS (T/ke)

& EFMIRAKIEREAR R F 2020 £ 7 B 24 HR AW SR RS
SERXTHEEMHELAERARLZENAS, AREMNEEERELL, &£
P E A R BN,

BERR: RAAE, FREERE

& SRKBBEE

FHRE, SMHEIEEZ B SETEREMERTEIENAD VA=
2_7 HEP/A\QEEIEEIE}EHE'%) Ettﬁ?u 6OO/OL>Lio

REKEMEBZNEMEBBEERT 2030 F/44 TCO pliALFEMNT
AEEhERL, 2030 &, EMRBMEENSEMERREAER 500km LI E, &
MUERASRFEMEBENABENEERS, HTFEEKTERE
5kg/100km LAF, SSHENEET 40 7u/kg, EMEIBME ENREREEA
A KB TR, BHESEHERN TCO MTFHABmEE, MERERES,
SRR BB ERNE AR TCO A 2025 R FERE 3.72 7t/km, 48EL 2020
FHVEIRIAE] 42.3%, F] 2035 . 2050 F o 7IFEE] 2.47 7T/km. 1.62 7T/kmo
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5. FESRARNERTAKRITHA SR

B 5-3 SMEIREIMEER TCO ALt

" 7% 2020 m
o o
645 %

“Hp

T WE e
37% 2025 550
3.72 2035
66%, 2.73 e
b 27%

7%

iz}
2.00 2025 o
65%, 3.12 /7t 41§2035 e T
26% 247 51% a
1.00 - 4% 2050 058

9% HHP 1.62  44%

0.00 8% e,
2020 2025 2030 2035 2040 2045 2050

——SKEEIEE  —e— AHHEF

>
o
S

FAETCO ( IT/km)
w
3

BESRR: R4, FOSEEE

fEE MR A MR S RS AR RERVIRTT, SRR ERIEANEE
H RRENE. R GREETENLBZNONE, EREBARKE
T RERANAEINR. SR ENEERHERNERMH B RS
B, BIBMHRENMUZ T EREESFKT, ETENEIERAS
ERVENIE MESLNEES), BEARRIASNMERMR, SMEEMEE TCO B
A EEZLAINWESIIEMA NE, 2EmBREF TSRS F 2050 F,
SR MR TERAE B RSN SRBIE S, SRR DB IEFH
Z 200kW. <4kg/100km. >800km,

EX 5-4 SMKBBEENRALELESLEDS

>800km
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> 700km

> 5kg/100km

> 55 > 4kg/100km
> 450km < 4kg/100km

200kW 200kW
100kW
SoliW"/”,
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m —GRER  —NELRAE ——EARSH

FRRR: RAA, FREEEE
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& SREEMYIRE

FRE, SEEDYIREZ SRR KB R T s AT —
MMIDNAmR, BRl2EREETENEEBSENTEZE0,

HEEE =3 M. ZMERE>400km WERE B RERT
2025~2030 48] TCO MA& MM FABohEL, BT EHAENMEMmE
ERER, ABYIRERMEINEIIBMAKRET 200kWh £, SHH
FMBENAR S, BFRENERK. SAEIEMYIRERTE 3 MKk LR
KRR T R KGR s E U A SN T A B ERENEF . WEEE
RES, SMEBHRENS AR TCO Bz 2025 FRFERE 2.20 7t /km,
FBEE 2020 FRIFERIAE] 40.5%, F) 2035 F. 2050 F2 IS 1.51 7o /km.
1.03 7o/km,

ElZ 5-5 SRR ZER) TCO pi A& Ea %

o m
47% =
2020 BN P ®)

3.50 3.70 < 45%

EE>
a0 e >3
_g i 4 2025 s ; 2035
P 250 2.20  43% 1.78 e
N o, 21%

8 2.00 =7 7%
B 1.50
H}ﬂ ' 709, 2025 M2E
N 2.05 5 50%
B 1.00 - 235 ng
- 40% i
9% 2050
0.50 et 1.03 &
8% 9
0.00 HEIP8%
2020 2025 2030 2035 2040 2045 2050

—— SRREIRE  —— SERIRE
AESR: REAH, FREEFERE

NTE—EHMENMNEMERZEZRNUHYIRE, SMRBEMERTE
REEAMARTE. (UREMNIE. EHTEFLEENARNFEREBANRE,
ERNTRE B MARRRBRARRE, AR EMYIREEIIMERER
Ft, BFESUKTFRIR, 2035 FEREE 2kg/100km LUF, 7ERFIMEEAAE
DHVEE MESRABTERIHERER, #—TRAENNEREHTE,. It
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5. FESRARNERTAKRITHA SR

gb, SRRIEBMYIRZERIIEREITE 10~15min AR, IRTF 4B arnsE
7 EBEtE (RERAFTERNRANFTEAMISHSER), S8BT
TR BB ST R ECIX s, = 2050 &, SMAKIEMYIR
AR AR S ThER. SREIE M. M/ TR D3 RAE 100kw. <
2kg/100km. >500kmo

B 5-6 SMARIEBYIRENRAMRLRES

2.8kg/100km

> 500km
< 5kg/100km M
350k > 400km
g m/' <2kg/100km
< 2kg/100km
~N
EE>3m
100kW 100kW
32W
2020 2025 2030 2035 2040 2045 2050

—GRERE ——RHERRAER — B RS

BRRR: RAAE, FREEEE

& SARIBHMER

SRR EREE R ERHIRNERER S SR, BRENE#T
ZREL, AERMIEE/NMLERIRNIZE, 2020 F 9 B, JLSEHE 32T
SUARIEMERERLT, FBET 1090kW RINRIMR MR (A
BR2EE), BHENENEEMA, XATRAMEEAS, E@I-30°CH
B2 BRI TR EISAE 2020 F 3 BRI LEEIBRNER 10 &) I1RE
REWARIEEME R, KAT 95kW MK B AR,

ST E A RES] =35 MRE R, AR TAS RS KER TR

(ZANEE=>500km) T, SRARIEMERN2EaFIRLF BT 2030

4 J8I1. https://www.sohu.com/a/417729904_120153712
> FFEKBSIRAZ AT, https://chejiahao.autohome.com.cn/info/6910983

47



rESRE IR R E 2020

FLOBIAEHNER, WEREREES, SMHBEHERNEARE TCO
PR 2025 FRFEARZE 5.60 7o/km, #8EE 2020 FERIFEEIRIXE 43.3%, F 2035
. 2050 RIS 3.21 Jt/km. 1.94 t/km. HTFEMKIBMERNE
NE TCO pALEH, BERMEAMAASEL 60%L L, 2030 Ff5, SAEF I
MR K, SRHEENEMNT 40 t/kg, BEERNESFEAKTHETEENT
B, = 8kg/100km AN, UELBIREIREEAMASIE(R, SUARIEMEFRAY TCO
AES5ABHE RIS B ML TIE.

B 5-7 SURKIEME R TCO MAEFIEEE

12.00

Tz
38% 2020 23% m
9.88 %
10.00 oY o

4R
1%

®
o
S

&
37% 2025
560 ~ 62%

; i
52% } 7%
4.00 Y%
& 2025
63%\ 5.00 zzes —
TaZE s
200 s 5oy 6% wd  me
3 2050

1% .
36% 63%
0.00 429, 0 1.94 o
2020 2025 2030 2035 2040 2045 #P1% 2050

——SURREINER —e—AMEHMEFR

s

BARETCO ( Jt/km)
(2]
8

BRRR: REA, FEEERE

B S BN DR GBIR AR &R, SR BB -RRIThJIEREMLE
MBE R E TR AEH KEYP R AIFR AN S XS T HATRESIH
SMERBERRENERTR, HTRRHBMBHRANRBERN, 51/
RGNV, BBEFHEIEZENR, SAREBERISHINEENRET
AENEESFREESERMNRERNT. FAEEMERET, ABsHEFR
IR M ARKAERT 900~1260kWh, BEL 3~4.2 M, AFRLY
2250~3150L, fELbL SR ME+, BRERER T EIMEERRIRAK (Rig
BB ERBBIBIRE) . & 2050 F, SR BEME-RAINK
BMARINER., SMBEFME. &M NRDHNEFAZE 300kW.
6.1kg/100km. >T700km,
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5. FESRARNERTAKRITHA SR

El& 5-8 SMBEBERNRAMELRRES

10kg/100km > 700km

> 600km

> 7kg/100km
> 6kg/100km

400km
300kW 300kW
150KW m
90KW
[ A )
HE>350f
2020 2025 2030 2035 2040 2045 2050

——iRERE ——RHERRRIR —ENESEE

RBERR: RAAE, FREERE

& SARBRAE

FRE, SMEENRBENRALNEFSHE, EirL, £E. A4
SMREBHNRAERITHE (BB B 1 hf. 2ETHEXANHERE
B EEH SARIBMRAE, WSEBRT 2019 £4561 (BE85F
BRLRED) 1B, EARTSEINCEET SRR, 2022 FRiT 7.9
F5R, B 2040 £ Rt 590 B (AL 275 BH) , FEHAESEHITRE
RZFE, B 2040 G SME B MHAERIHAE 8 .

N BAETE 500km LA ERISRAZER T 2040 F/air 2 S5 RIFEMAEIRY
SRR AR S S A s A ERR AL Y. BT/ N AR nhIRAERNAR R
FBAAE TCO BAZFMER, SUARIEMAE SUV. AERAESFMNEE
BBl 8B, Brl, EREMHBMRAEHEKRES, BELTH
FIXHINEL, BEWE AL 150 7. MEMEEAMISHENENER,
SR EBMRAERE S KIMAMRMN G, 2EmAMBMAEFIEREN
RN SHAHTINER I N ER. 2035 FLUEEMFBMRBENS
ANE TCO A5 EIELAMBENABMFAEERE/NT 0.1 7t/km, EEZ
SR EEMRBEIDERN EEE, FRERSMXBEN IR, SIS
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rESRE IR R E 2020

MEBEFEILATEMXNMIIRRZ IRERARE. NWEREARESR, &M
FIEEMRAENEGAE TCO BAZF 2025 &.2035 F.2050 E2 5 E] 1.56
Jo/km. 0.77 75/km. 0.59 75/kmo

Bl 5-9 SUARIFEIRAZER TCO fiAE It

2025 ® ®

1.60 1.56
e L5 > 500km
1.40
’E\ HWE
£ 120 569%
B 2035 fng T
— 1.00 0.77 350, 62%
o 2050 s
O 0.80 .\i&}M%\ 0-59 239
'—
i #1159
Zq 0-60 e 20 b —
g 0.91 i
0.40 20% gs g‘_’é‘; 7R W 2050 | zsen
0.20 13% 24% 60% 0.60 /50,
0.00 13% %
2025 2030 2035 2040 2045 2050
—e— SURRIERAE —e—fEEESIRAE
BRESR: FE, FEEEEE
SREBMRAENFEARELS A ERESHAERR. REFEEEE
RE. i, 5. LR, SMERSHFTEEENEKR, AETH
TRAENEMEBORANXERETEE 5, TaMEBMTRBEDNNR

SHEEBERESISIRNRREL L, XBRIERSMEBMRFRVAIRLET)
R, ZXRAVXTZEESHNEBRBEAZLEMREBE, Ll T0MPa Sk
SRHNE 35MPa iEE RS, FENZEGFITEN. SEFBEIRERE
BB, NRIEBRBENZFE, ERMBENFTONBMRTE, XEBEMER
MR BB RSB R R GBI N K
RKFEBEAMEBHARRSBEERFNNISRIEE R UL K2
(. RAEAMBEMARRNNE (RALEFBHMAERHHEENT/
ERBEFEFINIMRN, SHAEIR. ARBERSFITEML), = 2025,
2035, 2050 D HIFEZE 1700, 455. 350 7o/kW. SRAZFRESRFARNIE
(BafEEMm. © ). FREREBE, | BXIMEENTE), = 2025, 2035,
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5. FESRARNERMEKRITHE R

2050 F25IFEZE 8100, 3300. 1800 7t/kgo
E& 5-10 RAERAMHBNASSHEIRAHNE T

8100
3300
1700 1800
| —
2025 2035 2050

=PRI RSNE GT/kw) = SRS (TT/ke)
RBERR: RAE, FEREERE

SH BN RAEERRPENSERZHTHHAERANLKER
7. BRl, EREMHENRAENNATIERRIESERERS BE
SR EEMRBESMERNIRT. 2EmARLTMNNES, SMHB
MEAERRAHZHTHERHE, B T HEEENGERAESEE
EMFEBEINNE, BT Re2ASNTaMHBIAENEZE,

SRS ER TS BRI RRE LIRS, AhEF SN AR
K. EMEIEBIEENTIZHEBERE 2025, 2035, 2050 F37EE] 5%,
25%- 40%. SARIEMYIAZENHISEERE 2030 F. 2050 £ 5AE]
5%. 10%. SUAKIEMERAITHIZEZBEXRE 2025, 2035, 2050 F5EE]
0.2%. 15%. 75%. SUAKIBMFRAENTIZEZEERE 2025, 2035, 2050
FNHAE] 0.08%. 2.0%. 12.0%:

4 Shell, Energy of the future? Sustainable Mobility through Fuel Cells and H2
I EMEERMSENTIZSBEEN N SMEIBIEE. WIRE. Bk RAENEHES
B RE. Bk REENRAETZHENLE,
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E& 5-11 SARBEMSENTHITSER

2025 2035 2050
SRR E 5.0% 25.0% 40.0%
SRR EEHYIRE <5.0% >5.0% 10.0%
SRR ERE R 0.2% 15.0% 75.0%
SRR R E 0.05% 2.0% 12.0%

BEKR: REAE, FREERE

BN, ERE, SRHBMSAERATENEIRERET K&
R WTklkmsE, —BEIRSKEBRAFERBZTHAHIRWE, BH
BARBNIE; “RESETELENUKT, BRALRE;, Z2IR8E
IREITRENBR, NEMEEIRES; WEMNBIRKEFNER, FXK
18, REAENEBERLE, BRRZ2ITTTR, B VEMEHEAE,
NI (078

& FERIEIE TN
FIRERaiEmIE, TEEFSMHBNERTIENM. HEE.
fafR. TANFIERRAR, B EATIHERMBENEARES, KK
BY TR SKRE EWIEA MERENOE, BEMHARILNAE, T RARERSE
T U Ao
Bl 5-12 SR EEIRERBEHMANERNTENRAEE

g AT B R AEEER
X%E
2019 £ 11 BERRM SRYSHERIL2EE D "W B EEE X i
AelETRL”
BRI TN
e

2019 £F 12 A5 200 ML E SR BBl B REBEE T %, XAS
HR-SEEE R S RERAST, RhEBHIIHEA 1100kwW
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5. FESRARNERTAKRITHA SR

FE ERT B R AEERR
TREMR . REBEETR 45 i, SR PLMH 20 M, BHFHLN%E
21739 A, R & AERHEEY 57 10

FREMAEHERRKERRBHENBE, E_AEEHLSBRNE
2, BE 230kw SR BRI S EA TR, (EEU 14006 1, S E
BiEE £ 100km, BFF@LEE 6.5km, &k 10 [, HAPRInh 1, &%0]
HE 270 A

RERSRERSARERBENEET 2020 F 4 TSR ITE

2002 FICRELREM B A BRI BRI AT, WAL
THE 400W
2005 F HEBEARFMASMEIBEMIER “KH 1 57, KRBT

2kw
faAa
2019 FHEMME—ZFRRHE2EBE S 500KW RATR SR BHMARSR,

#haRTEI<1h, £l 200~500km, SiEGEERMF 10MWh BIFEREMT S
HEEL, AR E MR B AR RRIE B M 100 MR E 30 Pl SHIEIFR M 300m?
BE 50m?, HMABTEIM 4~8h FEEEE 1h, PIAEARFT

E A
REGWEFFAME. LRRE BT ENER. FFAE. L
Pl FRRGE, BEOMRE 2km LABE, YHEEEEES
PR TRE

=N

BATK
2017 FRENYFIASIENEZRE NSRRI EMIAIAIN T,
LA 20kw, EREREVEREXYFT. FEE

BERR: A EN, Fa8EEE
5.1.2. figRe i

BETHRENA. NEFrFEERIVEXENIVK, TFRE, ST
S2ERTBERRBARATIEEENZ=TMMERA T, 2019 FK,
FENHMNRXBENSEELEE 2.1 12FE, FLIEBK 14%, FRAHEEE
REENFTECERAT 205 12T R, FEEK 17.4%, FARMXE L LB
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BREMLLAIR 20.63%. FEAIFALKIER, FEAIBEERREABRSLHEZE
g K. RIBERANEZMNERERBE 2016 F 12 BEXEARHH (BERE
FEALHEBE S MK (2016-2030) ), 2021~2030 FEAIEER. RASHIZ
BEFIAREUE K, B AERRRFIAAEBAL,; B 2030 F, IFEHAERS
B HE RELLERE 20% L, FMILERERFEBREELTERGT, B
BB 2050 &, RERHBREBEEARTE, FAERRSLLEE—YF,

HR. NEBEBHRARFERE TR, SfaTRERIL. R, FEm
EHMX RN BEREERZR, REXR. NBLBIEBRMATNERERE
1o 2020 £, HAR. XIIREBEBRASS]/ 0.30. 0.35 7t/kWh; F 2030
&, KR NIOKBEBRADFIEE 0200 0.25 7t/kWh; Z 2050 &, ¥
R NIEBEBEASDFIER 0.10. 0.20 7t/kWho

Bk 5-13 EEARKBRERFKEE

0.4

0.35

=
§ 0.25
IE 0.2
K
R 0.15
7
™ 0.1

2020 2025 2030 2050
AR B XOKER

BERR: EWERAR, REAE, FREERE
REB. HARKBEFRABERREFRIIML. B&E. EEEERFR o
REFZ. ASEHMZRBVEERFER, BHEEHTE LI FE LRI

REFMERVR o AR A BAERERA BAHMIE T BN RAHBMMBINE
RENESIREN, REBEEER, FHRTHN. FAF-RIDH,
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5. FESRARNERTAKRITHA SR

E* 5-14 REFNFARKEE

700 18%
0,
600 16%
14%
500
. 12%
=
¥ 400 10% ¢
5 300 8% 1k
= o
200
4%
100 %
0 0%
2015 2016 2017 2018 2019
——OUERE e EREE ——FNE ——FNE

BRHR EXRERE, KBAFMMIRIT SR, FEEEEE

RRERKZIH, FHRBEANRGBETFERLTERE I BERRAE
ERVKEIMERERET Ko D2 EAFK A BAERIRENIEE] 1500~2000GW B £
Y, RMNBAHRGFTNRETFEREERER, ARiHERT, BEe
ERENALEAT AR BERRLBIEE, BHELBEENRARENE
TITENR, MIRKRERIGBES VRN MER BAERRA BEMEHYT K,
BB HRGUKEHE R BBEREBREFIRS, 2 2030 Fr]BERRD)
FIFTHERORHAE 1200GW, F 2050 FEARH KEL 2600GW,

B 5-15 AR fERETT = T ARKRE I BERERRF TR

2020 2025 2030 2050
RSP EARERRBME (GW) 500 1000 2000 4000
RIEIEBHA (GW) 100 200 300 400
RAKREBHA (GW) 100 150 180 230
HKERE (GW) 32 68 120 170
B FiERE (GW) 3 20 200 610
AIEARRRIEIATHERO (GW) 265 562 1200 2590

BEERR: 2IKREREKMNSIFALR, FREEFEEE
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FRBERT, UANFKOBERRMNARRENIEERGEES, LT
B EREE S B, EREBOHAD A RIE N, LSk, Bt
ERER AN RNAT, FHRERRNBRE LNEEFZR, HraIBEER
SRRERARIREREEER, RENBERRLNFRAIFEANER R
MA, WEERRBEHREFNEES N H.

E* 5-16 E=TiEfERESEHMERET RS R A ST

[ ST KA o
o KERfERE
1EhE fEs fEm/ % e
‘ o oK, kS, | KEHHE/E | BUFEMERE BRBAN
fEEEF N | RRS/E/FE/|a N \
AREF FEES XIOfERES
heER> | BERTUMERE RN E2EMERE
P MR, FERASTATEBEE; WERMKE | FRUBERRH K
2 B
U ERg; HARPRSENT &, 25BN A REE
BigmAs. BEMES | o o \
A \ BIGEAS. fE | BG4S, | SR BASITEE~
e R TSR \
BTEHR e RN BRI | BEERE. | B. 22Xk, @i
Xpe5ziTEE fE | N
AE MRS . BFNEIRISE
BEREERISSE
#hE: 30 GWh
E4E5S5: 240
FEFE |1TWh 10 GWh HaT&A 100 MWh £
MWh (B
IEER A 10MW)
R BE
1~24h LIk 1~24hBIE | 1~24h BIE | #0R~/)\BSR
B8]
s |2 %1 7580%
?;i FB-E-A: <30% | fERRI50~90% | [ 45 = K | eBEF: 80~90%
o F5-SE-F8/H: >50% 60~70%
BE=
E 0 0.05%~3.0% | {5 0.19%~0.6%
BFERE
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5. FESRABNERTARITHA R

Bt S iEfEE i
o AR
EAE fEs fEm/ % it

aiEm

N~ N~ /NI~ o\

(EEERAR

5~25
Hip 5~25 4 5~15 20~60

1000~15000 X1&IF

HHE:
g (HZ5): | 600 7T /kWh | BBfvE (SBEE) : 1500
350~400 st | (BIA T #|7x/kwh (BETTERZER

fES:
50 7o/kWh (ET1E

(D% BERRRAA) , 1.8~6 R B -~ .
rwa | /KWh (&ZERL | E ), 01 JT|ZA), 05 so/kwh (B
To/KWh (ZET5{EEE . \
) /kWh (BT | TEBRZA)
FEERAR) \
FEEBRA)

BRAR: RAAE, PRIERERSE, FREEEE

SERAFERERESSMERHFNNER®, BRIAIBERER
AMREZTMEF. BRRERFEAL R N XRREH =1t
WX, BIBERREMUIT AR IS HRIMAKE TE, NEEER
HIERME TEFETE (BRhEEDNB. RRABEMENES TEE
0.25 7o/kWh £5) . FBERNAIBERRERGIS, BRIEREEIER
HEROZTHAA, PIERERAN. HERBERRIRE A KEEEEE
0]

FEREREERX, PIAAILS MERVAIBERRERGIS, BrE
EAMALSEEIRAERE, HESMARER. 28EN ENNETR,
PR BRI, HIml. @ BN, RASSLARKHRER, B
BARAS. GifEK; 5o hiERES, "BBER” sibEfm,
RN, R KBEFR BERRMIEMREEZER,

5.1.3. Tl 47is

PEEYN

N

s LA BRI VRER MBI EESLIERE, B AR JAMERAEE
EMEX%H%EQO§5%$2MSEGHEET<IM%H%%E¥>
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FRE, FEH2IKTALER] 45%BIHBCR BB k. GREMIE
XPOMF A S SiE, HH 45%RIBRHCR B TR AR 35%RImHR
BFEFSamiiee. 20089 ECR B T A PMEmIREE. BTRBE
RERBYEB S FER R RERI D AE = PR an (L ABEFMERBY 20%BYBRH, XY
TREBTRNS AT TN FERMERLI LR LU
MERERBNERBRAS R —, BIAMRENAESERERERA. 7]
BAERRNEBEAARRTE. RASBEXAEAGRF . o, it
RERERZT 2019 FxH6 7T (AiE: TIERT) HARES, ZRES
XY SREEB N T BRERAYER R, pAs. MRFNE, B T T
ISR EMNELT. —FERERATWEIIBEFERK, BEBLUIIE
W REMEBEMATERZE; Z—AEE LW RRENETR, BIEEAM
REESERETE, AHIEtIa AR,

RSB T TIRHIN ABRIRT Fale MBILE B RIRVIEIC RN SRS
BIRE, SEEW. FEAINRATEBIER=IT=2TENATR.

& SEEIR

AeTIENEXRE. REERET A, Fak. IIREEMER I
i), BEaT TR R MRS, ERIEAERREFIERZMEARITIL
SRTENEERRE, HaieIk 15%MNEKRE “Knlg —BImPF
ANEFORREE A, 47 1 MAKEREE 1.6 'ME%H A, 0.3 MER
0.2 MRSy, SIFRFRSIZRHEE S NRINRIZRY 90%. RAEE
BERHTIZ (DR, AIEARASKREEREAERRFIRERBHEEK, A
[EEd BIFREZ N AN, BINATEREIRERIR. NEMWEKE™
T2 & MmHRE R UET. A0, SEasRM55. REkNe
WMRDERAR, FEERTRER. MR, FE~LEBER, SatNREENA

SENERRYE, BENBERENSIFIERER, LURDTHETEER
MER S =R — @ R H.
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ER 5-17 FEWHREF T ZHN _SWiHIBGRE

5 | T T
B W i 5 el B i
[ 8L
: l%
~ fﬂ‘—"ﬂ‘ﬁﬁi&ﬁu wr | R
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Y E R SALCOS I HB. BMEL H2FUTURE MB. EEHH = EH
Carbon2Chem IMH. H4x COURSES0 ME %, HA, HHEMEL HYBRIT (=
M SEEAREIRAR) MBS EMS®E IR —a AN ERE LT T
=T, BESIZANHKITUIMN—7TE,

T2 IR HYBRIT SREFNIZ

BARE: SEERTRHFEAZAESENERT, ERTH A%
WEET, ERNEENRRT ARRRERH®RNT F. HF @Bl
JREK(DRI), XMPEKRE T REBBIING, RRETHAEMALR, B
W MANEREN, BWXAMEBHRK. BT ERKEPH. ES8[, Mk
M, IR WA TR

TR . FESNBERIENBIPBIERT, LU ETS
BRNEREF PR —RLHHIR. RESRNTIZ2MET, FBESFTH
# 300kg BIEEAAN 200kg BUEKIME/IRIRT), AREEF I 1 MLk, M

O SERILMARA, BEREAEERS. (PE 20500 —P2ESRAALERNERESR) .
201911

59



rESRE IR R E 2020

TEMEREFFR, SRTRENST GNERHBERER, WSRRP+98
. ERMRNBIFMRENK, HAFEEERE, RIBHANG AT
(SSAB). IGERABRAEESIAT (Vattenfall) FImEaf AV EEH (LKAB)
BRE RIS THIE, 1R 2017 FRIBI. FRMIEM b
RSN, HYBRIT MBERANS AT ZRALERRFAGFEIZE
20%~30%. SSAB EABK T ZHIMM — S whiiiEr N 1.6 i (K
HMERMKFELNR 2~2.1 1), BJIEFESR 5385kWh; XA HYBRIT T

ZHIMEEN S LB E N 25kg, EBITEFEN 4051kWh,
RALZF: Ind HYBRIT B —HiX R T #HE N 14 {2ImH 7R
(891512%7T), HHEEREBERMT 5.3 12IHH%RE (495600 H3%7T)
B2, FREFTRA A E, HYBRIT ITERARIE 100%ES DRI ITZ,
M ENER & AL ASEEIT 1000 37T ABEbZF, BHZRY COURSES0 B &A1
FBEEBIA 50% (FIFAKRAS. EPIESRE), MPWEEMANA 800 3=
JCo

EX 5-18 REME LT Z MMMl 4 KAk 5347

1250
i
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3 BCCUSHA
=)
E ™ m
2
T s iR
x [N = | i H - A
i
0 == — == r— == == [ Fresie
BF-80F DRI-EAF DRI-EAF | Oxy.SR-BOF | 100% %l 50%
ficcus ficcus DRI-EAF DRI-EAF
(Hisarna) (HYBRIT)
kit -

BRHR: EfrsEREY

RERVINEREALM 2019 FH8, BAERRRRER . TBS5E
BREFEHEHE. AWERMNFENHEFERL, SIS ESNEEFRTF
aff. SEFMEEVARGES.

4 International Energy Agency (IEA). The Future of Hydrogen: Seizing Today's Opportunities
(Report Prepared for the G20, Japan). 201906.
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THEHA 2019.1 PIZER BERF

BAMRIERER. | ATRAT, HEMLRZIREKE
FRUA TR 120 AMAERE AR E T2

SIS A 2019.11

WHREFALPEERSE 2X20 5
MEM R EP A, =BT, M
FRE R 2020.5 REHW MRS, FREFTREBEMIR™
NOWEAESF™ 50 AMEaEks
IR ST B 2%,

BERR: FREEEE

& ZEHT

At K TITI R BRI S VEENREEME, FaHT (BaFh ‘4
SERRE) BREMXLETIRERMNERERR, 2019 F 2 B, RKMNR
KA SREEX A AR (FCH-JU) & (RUNERERRLE: RuMsEREEY
eIk BERR) S, EBHRUNEREE FARREERAK LB,
E 2030 F, TUWAHARN=nz—sBEmEEF @I NATERH et
FPIERMATE Tk 47,2019 4 11 B, ZEMAKE B hF S8R = (FCHEA)
K (FESREFBREE), RIACITINE. FENKCELERT
RENESRR (BRASEMK), FEEERETELURHIR.

ESNEBEHABXRLTR THMZEN K DBEEE NI, 2018
F, TEABIEE ITM Power TEELEESRE/NAVER 1% 10MW #Y PEM BB
RIS, REEF~2AE 1300 M, 2019 &, FhEFIEE Fredericia Bl
5 Everfuel Bzh HySynergy T8, SEEILMEAIMIEN P2X T (AIH
FRERA BREBAKEIR) , THAEARIR 20MW, ZEAEARAR 1GW, Ei%
RRA%9 2000 AR, 2EY G, IS N amerEn 2|
FEMER, FESKRAIMZEIA 4000 HEMEBMALSENREHS. &
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ZIMBWE—MEE (2022~2023 £F), Everfuel BEIG— 20MW HYEEBAR A1
— PNRIRESISHE, RETE KRB RI B AR RAE IR M ERILE 0,

Tz =M “KEAERE" REWAE

2020 £ 1 B, HAFERFERFURETENESHERE N RHEREM
BHE P RSB IRRE =N KA TR, 1ZIME S 289 &, i
REFT 1440 MRERHNHIEEE, DK 14100 Hit. MERIREHE.
BEKFIE. R UmNEalREZARRRRTAN, BIENMEN
10MW RYSEAR & BB B TTIA) 2 B IHERIY 1000Nm3/h BYEB R IE Mt FESCI FR AR
KEE, BENEIEUEN_SMRELTIERTRE SR FER.

REKRFAEMEI G —— S UMM G RERAFTR" TE, A
RPAEES R BERERBAKFER AN EaRFERARFLNE,
=N AW WIREBRAT. AMSEHERMRERAR. Fi
SEAREUMPI =R &R 2%, FMBARBERERRAMIERSE, &KL
HIE R RER, ARz iaiel, SSIREEEFI SRS BREE R
FHAE RN A,

T HE R 5 s B ARG S U EA e T i —EeiRmna
BRFRERAR, EBEMIRSABRENMBAER, ERERERRIAMER
B2R1E. FmPEFAREMNCIRZ—, T2ERTEFRE. —
ik, BEERFU T M, MR AREFHIE. SR UEFUFEmauisl,
P] IR AR IRRI K. B ZpERAE “BE” M, W5l—K
HABAE TR R EIZ N XA L, TR TRIXEARKF, AL
R BT ER B R BRI .

& XASES

TIERT JERESMUMREERR CREE 400°CLL L), N Tk A

0 FEEME. FhES Everfuel SFILRMEAETI, UMEEFFI AL RHXEEEB/OLLALRES
BEM, 2019-12-23
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. KFrFrmErdiEzR, HTFAERNTEREXR. EES, BHE@EIB
TUBIA R R, AL, KMSmURETREGRER, MNKER
SRI “2°C” BARRIRH

W5 SRR EEREMNIR, RATWEE DM FHSEIE AT
Mo #E IEA SIEE/R, BE 2019 4, £KEE 37 eI IEE#H THE
KOS, WREAF BE. JEE. BRI, REEFE, 5, ©EAR 2013
FRMABA—ERASDENLEINGS, SHBALLEIRT 2%; 2019
%F, f8E E.ON BIF A5 Avacon ITRIRERATEENNETVEEXRES
2 20%, BAFIAT Snam F- 2019 F 4 AFABEAMEAFMMR T 24
EEEN SNHBERAS, 2020 F 1 BB EERIRESE 10%. X
AT AR KR EENS S TAVARIBY AR L, iEBELL AR
SREARL, 2020 F 1 B 2 B, REEMRBEMEVEARASNENE
EMEUHARNREHE HyDeploy ERENIEE, BALLER 20%, EF
—REHE, BEAMNFRABRAERASBIMSEIN D ENFEARA
R, HEFBIMSETIKE IR AR 5%-50%8Y HCNG, BEETRA
SBERAKRREVEEF A,

(aYay

a~
=]

iz FENEBRREYA
ERERERANE T 2019 FEARRATIE SN ABRIREHH.

2019 £ 10 B, EXRBRUTITEHMATIABERREETE
MEFE—MBRIZERL, SENEMBEREEISBARATRERES,
ZIMBEFARLALRBATMARM BER S (I0Nm3/h) HEES
RERG, EHEFARDVRATBIRRASERRE, SLEETES
BEHERBAINENA AT EE TR A LI RATE SR .

2020 F 9 B, ERBRPRARGEAIKROBE “RASER
KERAHERNARE ME. ZMENIRKEBEEEERER
REVEKROW—ERIR, SIS FTESFER L7259 1000 M. %
[Frasgatias 3 BRsME, ER—BESKRXOBBERSE
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MIEE, NATRAMENRERTRE. ZNETEFIRKROHTX
WMIXES 440 IR, BRASAESERD 158 HiIAXK, WHEK
AR 3200 i,

& REE

TAPE IANUR R SRR MEAAMEM AT, HERE 2R
RARKR. NEERATE2HTUEFER, BEME KWK, K. 5
R[EFEMSE - RIBETE. AWNKRETIETFEERERENTR
7, ERUMEITITLREERRBENLAERNESIENRE, Tt
PRBY SR 15 20/, BEET “MLUBHRE", Bt
T EFIEPRRENSMURT, SRBZEMPIRABRS SR, RERX
Mk, KREFTMTEREF NE, SURANFIRERTERE, EET
FEEAN KGNS ORIE AR E 2 IR RV A B LS. ERNFHT
B/oU2 /BB EREA, TRARE T IEFEENRMETENIER
IR RE—EKT, SREREBN T SRIXLEXE LUBHF TSR R AT ik [BRY,
HENXZFIBERRARIIBFENER, #MEFCIEHN TEEHE
MM ERNEARMLS, BFRERLELIEIARIRE SN AR,

B 5-20 SEEBRERERFHILLR

TRSRR: AFFA R

5! International Energy Agency (IEA). The Future of Hydrogen: Seizing Today's Opportunities
(Report Prepared for the G20, Japan). 201906.
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B ‘ZR—4%" FRZTURR, BRHREENATR. =R—
" paEatiTlk. KTl METLX=PEETE ‘27, U
RRASEEMHEFBRUANN—FEAR &, ATIFEERS
SEAMERER. MERUHERR, XEBOEIEEZRRAT. IERKHGE,
ERmREAR. FAENFREZM T, MEFTKIFLEN. BaENE
Bihd it ERRBERRTERER D WARRRFIE, KK “&
SBARE" BHEKR, ITld, SSETERREFEGRA. FEST
m, RIBFEHE, SUHRELTE 1200-1500 i, EEIEHREA. FiE
FEREARERPER, FEBIBHFERHEFIENRE, Big—HtE
B TREL . £FEFEBEIANEEN I m. WHETLERERES
ERTRRRARKRIEGEN, #MBERCASIHGNLIZ, SEGNAR
AIREAIZE EEURTHORHIAR. SmUANTE, RASBaEEAR
HEAELR, EEERIAZHIFACERATEMIKH. KIRAERIRENED
RIMUREFIEFERER, RASEERZHEIERRERE, REAIERFE
RERARFEEMXKRIRANA, FHFHT REIEMHMKAITIL,

5.1.4. 5
& HEAREH

AR EA T RESV B I EZRENREAENEB 1, LRk
IEREIZHEIRL 6-8%REEIK, KEITRMR. SFMFEBIRTHER
FBEXHASUHBRENN, BARRBENRAWE, BRI ABHNTERNRAA
NP RHEPKIRE RS,

MR B AL BB X RIS RIS 2. B AP AHEL AR BB BX I R B £
BN HERSEN. MEBNE, Hf, MEENEEREBHIINE
B MELREECERE . WEREBEKR. KL SRFHL.

B 5-21 BRBEAERARBRERIIERELLIR

FEERX LN | "I IRSEEHL TR AR ER

hE (MW) 0.005~10 0.5~%8 0.5~300 0.03~1.0 0.2~2.8
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FEXLEH | RN BRSEA AR ARt
BAE (%) 27~41% 5~40% 27~39% 22~28% 30~63%
CHP ZRERE ~80% ~80% ~80% ~70% 55~90%
PEBLL 0.83~2.0 10~14 0.9~1.7 1.4~2.0 0.5~1.0
CHP RS 1500~ 670~ 1200~ 2500~ 5000~
(F=7T/KWh) 2900 1100 3300 4500 6500
R 30000~ ~50000h 25000~ 40000~ 32000~
60000h 50000h 80000h 64000h
ISEIERIE) 10s 1h~1d 10min~1h 60s 3h~2d
NOx (kg/MWh) 0.027 0.18~0.36 | 0.24~0.59 | 0.06~0.22 | 0.005~0.007

HEERIREPA, EEEE

BRI ESSIAR B AR EBE M k. ZE BloomEnergy
ErBEER U BN A BRAETEZRTHIEFOMNDREFERH LA
F, 2019 FHEERAE 1194 B, HABT& 2005 FiL/25h ENE-FARM it
X, BIRF A2 ZEBIEFSEFBENSTFA 700~750W AR A
BEXHARS, M 2009 FES, HIEE 30 FE @mo

FRERYAE BB B BB BRI IE R D AR B, 2019 6 B 26 B,
REIN=IF (EH) RNBRABELAIBR “IBERRSSRERR" &
RE 2018 FIUTHE “BlARWDIARBMBETRENALY" EINR
e BRI, JAdtE. KEM. [ MNH. DEHFS MRS kS
MAREBER AT R I

S5EEALL, BRARKETET W HEE B ABEH RSN E
2ET. T HE N BRI RSE, LUIYRIRIREMAURE 3
To/mPBIRASNIE, kW RRFRIEBRAERRFE D 2 7t/kWh LLE,
BIHAtETE 1 7o/kWh BAE, BRESTARIREN, BIMEZ B AR EBEL
HAEASKRUTRNLZBHAGSNE @BERNE 0.25 7t/kWh LIR), 18
LR EINRYE RA T A R AR
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WFARBEAR RN RRERG, MERANHSAATRE, itk
EBRY A EAE EBRREEIZ9 0.7 7o/kWh, A X1 LA BT A Bk A4
Yo WR 2050 FLE WA BAEMANERE HRIKFRYE, TH—F1T
NADMMER, KB SOFC DHIUABBRERFA B MR —ERIELST
o

& il

i

S

Hil}

AANEEBEERRESEEEFMERT TN A NRZREARM
FREIH, TERIREETKRASBENRBEAE BBEFEL
LR, EREMIEL. ERERIHAARASNIERER JIENIEM
FOIEMLEMISLARL, BERITWNIETE 1~2 7o/m°, FEMXEBIE 1.5 7t/m?
IR, MABABMXLR 2 v/m?; MARERMN IELAFRBRASN
BABITE 2.5 3.0 o/m* £H. Im* RIASHVE (BUSE) NEERESH
92818, AFEA—MEBERAHNINNEZAIBANEER, NRER
PVEIHY, FEMAREMXREMHETINEDHIEET 0.54 7T/Nm® #
0.71 7t/Nm?, ERASPERE[IEI LT BELFRSIT.

ZRIEEEE—MAEEIBEERBNRRIEFETEHX, &
BEEAZFEMXBEFIERAR L, FfEMNANKSFMZERIMINRAS
WMANERNER, B8R NENMMEOEE 1.03 7o/m? M 1.22 7o/m?, E3
BNAKOHNRATEEEELR, S NAEREMT 0.37 7t/Nm*#1 0.44
TT/INM A BLEFHME, BATBERRFISNREZS AL,

5. 2. FMFIET BRRENSREHNIAR

PESRHNERNARMEESZE. 257 2. EENERN. 85,
PIBERREAKE AN A NAEPEIIHNEMT ST E 1%?, BFE
AS. BEMERFRT ATRMAEE. iz, IE= T ORINME
ITEUEE N TN RMAR, KT 2050 FEERHERELFIAE] 70%
Lo

2 X, HE. PESEARIRSHIREE]. FER, 2019, 041(002):32-36.
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52.1.84%F
& TELRREBHAKEIE

REARFRMGIEREZE, ABERRLBBAKIERSENN "2 K
iz, BEl, BIRBERERABHN “BE" TEEILMASH.
—77H, SEMBRUNBARRANNERNAIBERERLBRATRS; 5—7
H, BAHERREFENBRANTRE, MEERN. KK, BIRIBERE
IRAFBRAS TRE, EBARIBREFEN R B A T B LU E RIS, AU
‘e “®a” K5

PEEPIBERERA BMIERT K, XA NEBABRARG AT FE, &K
KA BRI AN —REERBETBVEM, 2 2050 &, AIBERERE—
REERFBRFBY SLEFRIAE] 61%, HRXEMXARERIBERRFHEG
TTEFBE 70%%, FIBERREIEAETE, 2 2025 FrEE 0.3
7o/kWh, 2] 2035 Fr]FEZE 0.2 75/kWho

EIX 5-22 FRILHAREN LB (F5/kWh)
0.3
0.2
0.1

0
20254 20354 20504

BEERIR: (PE 2050 FAXAREAKERE), FAEERE

RV NETRN, BERESIRENBHEZ NE, FJERMEERE
KEIEBIAAS, BMEFEAES PEM BREMZRARRR AR (R, Hd PEM

» kB (MEITBLRRRE 2018)
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RENEIE, EIEEER TR BER
RENBHE, MEEAGNATAEDR, KUKESBRELNSMN
o SRUMAME “BE" MEREBRKS I BERERMES I AR B AEKF
SRR, MEMRRBIHFREDIFE FHSEREXBRA, MANDEHITR
TR, EMEPAE AR, BRI FRARAE S KRN SR RORR

BAEF o
B3R 5-23 AIFE4EARE

FB R BT SRR B =AY AT B B

IRAHUR BRI S X AR

PR AR H AL R A P LABSLRETERR

VA % & B H+PEME) 1 B 1 X,

£EAEERANGEHTEE, R
&AL R AR,

P B P RERE: 20%~135%

¢ BTESHEEESM, @AY
mENELETELENE,

o HERESR; HemmaisALL

B8 R CEL: A PR
A4 kRS R .

> BHAR
= B SR, SRl i
TR R G AP FER

B s h aF s Rt

o, A AW ERETmE

o B KR EMA AT, AR, K,
HeBH, BEFSFTRTAIE: HEATARAE
0.35-0.55A/m?, FLALAE L5 243k Wh/Nm 8L F .

> 8B AT R

o MR BaRERH; EiR
& BT ik $]0.6~0.8A/cm?.

BRHKR PEMMETEASE—/\ARF, FREEEE

BT PEM BEREFIERS, ERMRRERFELENINF KB E TS
g ETITIREBHIEMN, RURITRIZHERR, WESENIER
g TR

BEFREBRTHIERS, ERMRERL. AT ERREHSEX
EITHRNEMA RIGNIE, ALZEEIT. BT THAREFER
BIFEDRY, SRR BRKFIERASLRRHED .

5~10 £, EBERKHISMABERERE 20 jt/kg LN, B&EF M, ME
THREDRAREERB=ZASHE, —EBRIESEMANEE AL MR
TERETE 2030 7T P& 60%-80%>, — BEBMRHSAFEBEN TR
AR, =RErIB4EERA BB AMERE,

> Hydrogen Council. Path to Hydrogen Competitiveness—A Cost Perspective. 202001
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& TUEFEE

FA R AILAREREN, TWaFSrFARESREAXEIIRNE
EWEESRINUF A ETHRIRS. RARKAUNPIRFESHENS
&, CEHNFAE R EREFANRETY (BFEEETIZ) TE
&

FERMBEESA XN TGS TZRAR, BEFERHEIGE &%
[EFTRERYIRER, REEIPIESEIT SRR LB~ S BR L REA%L
R

E* 5-24 EARKEIF S8R R

Bl SRR AR RETTI iR

ERITUBE T 7T, RI\ERSES, +=1
BIPIES R HRiB| 2k AT IR L= BB 5000 M, 2018 4,
EEERTERIIEK 0.8%

ST BT e /T L, RIBHERS, WS

e HIFTERR BERE RN H T ZSRAMB NRTEEW
REER
_ ) 2023 FRIFEERS | L .
AR E Briea M T EFSNEERE

BE 44.54 50/ 4F

2019-2022 FEIFS | 2019-2022 FEMIIHHIZ SRR BEAE] 1460
£992.25 FMi/4E ey

=S

BESRR: FESEERE

ZRATREFSTEDMILRDE, MERKINFRENEM, K
KT R~ EHENESBIRIREREE

s RBREFEWERHNAIRE. RABEEARHRNEN, FHIEMH

B (T =R REANNE)

%2016 & 8 BESHARTAHH (KT AU IBEMEREIEMENIESEL)
I EW (RESE W EFERSE 2019)

¥ ExREREM
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ERFNERFERANEEERETEES™ R, SHERMRETREN
B, £l ERMHEN, EBRRIEHYRESKENRE, FEBTEIF
SAEF A AT KHAGEREEE,

s ROBMRIFEEPRAME, B RUSSVRAMA, Lthih, R
MM ESNBEBEELZ, BLEaSnBEEREHAE.

s BURIFEET RIS TREEET I S INELAEX LG, A5
R’eA. RENSR, BRI ARIIRVIERMEIR, NSRRI
N7EAEERBLTIRIFZRNAHIERL, FIERENEHERE, AL
B EER A,

FSTEIMEHONLE, BIUBE=AEMEHONH, BeSEBEIERAE
Bl TUWREIFSRTFEFRMSTZRENTR, SSNAESHIRER
PRER, MITRILE=AKMNAL, BEEA, MEXNS I
Al TUHTTE BRI MF 2B, R EIRIRE,

& EH=

MARENEIBRE, EFI SR ARBEIIS KGR, BRFESEM CCUS
BARR ‘& TH “BE , HFEERENHLL

A& CCUS mIaM AN S e B AE &, MERAZMY
T, REWBERE, BrEMinNRE R ANGITHIPSAS, KB
ZERF], BEIMEN 140~600 FT/MBNEITRA, BEiESHA BRI KR
1B, WEREEHR LERRORBETREHE, TMEETRNLBAEMN
0.26 7t/kWh 122 % 0.5 7t/kWho CO, BRIfIETEUEENTE, BRI
=, m CO, BEMBIZINE. MK, BEmME CCUS AR . RIA
CCUS £ARNKFRHIL, EEBEIGE—/REEFEIEI 10~20%0EEES, W
KRB A, FERISE CCUS AR M H, *

1RIB CCUS RAMZBBEMEM, 5 2025 £ CO, BERAALH
0.15~0.4 75/kgo 1EEISRATFE 1kgH,, LAY CO,495 19kg, LUt

% Science and Technology Daily. Where is the difficulty of carbon capture and utilization in
dealing with climate change?[EB/OL]. 2019.
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B, 2025 455 CCUS BoARBYE SRR AR &0 2.85~7.6 7o/kg, ) 2035
FXHA CCUS HAENNAIHI SR AR E 2.28~5.32 7r/kgo

Bl 5-25 CCUS #AR B2 (75/kg CO2)

0.28
0.24
0‘ 15 .
0.12 0.1
2025 2035 2050

FEBRR: EERY, FREERE
5.2.2. 8=

mATizmEERFRERBAR, SEASHEs. RSEiaNEEE
=MEE A R H TR R, RS ECHENIER R RIRERE. S,
Z TSR NENERES.
& SEMEERL

AERNIRSWEES, BIMREESRENA. —HHE, RAESH
EEENFRSESZENTENE, Z—HHE, ¥ AEXIREEFEUE

BANR TRIREAA, B0, SEFEFREM 10 1BINZ) 100 DY, fiF
SR TREIBELIN 45%°

80 REI%E, DB ARE CCUS AREBHE DT[] FEBNITIZFR, 2019(9)
®1 Mayyas A, Mann M . Manufacturing competitiveness analysis for hydrogen refueling
stations[J]. International Journal of Hydrogen Energy, 2019, 44(18):9121-9142.
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T BINESESSHEIEES

BRPEEESSEUERENANHITERALEN N 10 T
/100km, EEIA TS S ETHEXHNMEAIELHIZY 10~16.7%0

ESMNT=R=MmABF AT 52MPa BEESAZHESE, XEE
EXAEEMEGIRNERESTIMN, MEBNEERERL, HxX
[E77#EF 5 52MPa, BEc&E 7 BapichliE ], EAMS LTS R T xEE
&, ESBEEHANNENHITINE. HERA LRBSEETHE
HITEREENNIELN RN 10 7o/kg, BFESLHBEENE TEE 40 7T
/kg LLFo

AESEEENREMN, MEREXEAR . MR E TR AR
Z2EANMEEERIN, MSITHTHEBRAGENME. SGENESEEH
DIReAmiet. B, TSC21 (BAERNENBBRERABEMIE).
TSGRO006 (L 2RABEME) FEREEHWHNEAM LIFEI(R
THE77)35MPa LIRSS (B 8R). WTFENESNES SR, HRRMEE
MUNEUR T EHEE R DM D ERE, MESNA(N L. MERERE).
R (EREN BE. AEF)MEHSHENE. THRRNE) BTEX, &
REH-—THLERABERK, ©

& REMEITH L

RERNEAAMEREET TR, BRERUERFVRMR. BRAKRY
FERB KK, BRXFATERRRIRTERR, ERNRENESSIEHE
SMERAL, BRENETSHEEHERRRETE. SEEERELRIRE™
WEAMRSRE I g FIRKREE, RERSMEEHEEERNTER
Fii7mo

82 3pEF, S, BERSNELAEEEESE]. 588, 2018
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Bl 5-26 BEEERALKRERE

LEIR AR 2030 & 2040 £
wIEES (/X)) <3 2~15 15~50 A 200
L TER Ui "R "= RHE
iGN as as a9 i
A TEIR "A ww | oemd | RETAE
32 RTBIF
[E4aH2EE 12T IEE-S JREE EE-S
FEBHMNHSES (MPA) 1~1.5 1.5~2 2~25 >2
BRI (KWH/KG) 134~123 | 12.7~108 10.8~7.7 9.0~7.5

BRSRR: XBOEES, PRES, FREEEE

B 5-27 REMBEHARRKLE WS (Go/kg, BHIER 500km)

20

17

2020

20

15

2025

BEERR: PRESR, FASEEE

2030

10

2050

REABRUARFYE, WTAMMDRIEE, BIRETN BB
BUHEENME R T Z2REF51E, BREBUARFNGSEEFRNRER

PN

82 Ohlig K, Decker L. The latest developments and outlook for hydrogen liquefaction
technology[C]// American Institute of Physics, 2014.
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L4121 KRN IDEALHY I B =)

KRNTE 2011 F/BEDAY IDEALHY (Integrated Design for Efficient
Advanced Liquefaction of Hydrogen) I B # 48 R 7 SR I FZFHIAR
B, BEfnEtbIMBER AR 50%REERE, BIRPRERZESA.
IDEALHY A9, RERAMUERLIEIT PR RRWEFHENEER AN
KIBRER, SN TEFTR, SRMI MR AR M aik TN 1/3,

[E5R 5-28 IDEALHY X$RE SR L REFEM B A< BYFRHRS

— R TR A G R —e— AT TERERE
1 12
0kWh/kg
0.75 9~
fou 2
R =
% 7.4kWhl/kg 2
f%z 6.4kWh/kg 6kWhikg ;E
X 05 61
S 5
i 52% ~1/3 $
iy 46% &
=
0.25 3
54% 48%
0 0
IDEALHYSRTRESEE AR IDEALHYIZiB#7R(20135F) IDEALHYIZIT BAR(SH)
S/ KRILEES 501/ KRILEES 500/ KR EED 1500/ KiR{LEES

RERR: XEORER®, PHER, FaSEEE

oy, MAEREARARETD, RIDRIIKENIRESELEF
HOE, (EHRANERBEG S RN, REBREEF RFEXERA,
FEEEESEN. BEVFRENTESHE, EfSRREENRITF.
SRUIFEPHXERAFAERSEEEN. BEERINFRENZITSH
8, EfSREEENIRITE. WTaREIETRENEMIZITIE,

¥ B TR A B IR B ROR A FE B LA
5 Cardella U, Decker L, Klein H. Economically viable large-scale hydrogen liquefaction[J].
2017.
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BRTEFT LRITRY R AN ELR A, HEIREIXE] 95%LL L, &K
REFERAE T, ENHINEFESERH .

& EEHIERE

TEARERIIARANASNRE, —HEEGEENM, BTES
BAEBERME. SRNEBARERTR, WEM. B REREHEENE
KEREN™ET, HESBAEN, EEXARETNEBRIFAELERATE

ER LB 68%%, B—75HE, BRESSER, REEEREE,

T BRMEEREES

ENEBREESEE 80 RE, EE. KUNEDBIEAL 2400km.
1500km BAEEE. B, REEBZFREEERETT, B5HSE
BAELLERMABERX, IhEALEHEELFFRISENESEEEES
KN 25km, FHSEN 10.04 HiE; S F/IIEPESEIELES
2K 216.4km, FESREX 16.1X10°m3, FEATREEFIESHE

TVRET. BE-KIKHEEELK 42km, KEH 1.9 127t

i

B 5-29 EARFZENEESHNLE

BE-KIR riR-&RA
ERRYAY(E] 2014.04.20 2015.08.31
2K 42 km 25 km
Fraag 4.42 70 10.04 5%
®ItEN 4 MPa 4 MPa
R 191Z7t 1.46 127t
BAIERTN 45238 AT/ AR 584 Hit/nE

HRERIR: [TTIEEYE, FEEERRE

8 EEEZFIFENRALR (NIST)
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SEENEEAAIZCENNEERIRER. MASHE. 4
?F'E“EE%H%\ EFEFRA. EaiEEBo.

E* 5-30 EEikmAI AR

5% mALEE R
BBEIHER 320000 7o/FENE
BIE A
HIFEIREEA 25000 7o/FERE
E4EERA 0.45 75/kg
EE3%:N
ITHIRAE 14000 jT/ERE

BEHKIR: ER TR MBNE, FEEEEE

& HithfiEizkE L

BRIEZELTFHARIEMERNE LOHC f#5, EEANERERE T

RS, BeHEMEaNET, BIRENENRSHEEMHReETLS

TAH RFCRER. B, TRAUEIRFEMMER S AT
REHo

Tz BEINEVURIAESN RS HEN(EE
MBAENREESZBANEBINRIIEHOSRIEH S NLZ —

2017 &, THAFERN I EALRRALR (NEDO) ST, T/
H. BAMBME. =HY. ZE8EUREVERSRToHEaERERA
FEh= (Ahead), RREBNARSEENEHUHEETE, KIMMICE
FEHANETENASHEENKER SR 1TXF 2020 FIEIEE,
R EEERIEIAE 210 M, ZINE FEFAREN IRIEAEIE, B
BATRERRFLNENF, HiZ1T8ERAZ]T 10000 /N,

5.2.3.8F

SILEM TR FELE, PIERRRENRIRHEENE A NEE

Y
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8] E BT ISR EBIRA UL MEMERSREHTHINEE
MR, RAEABIEAN, ETERENEEHATNE. MEMAEREN
E=FS o

& T AHZMR

TERAHT RAMERN T, E4E. EEEFIENRURABMRARK
8T o
B 5-31 AR TSR EMATEESE (35MPa BIER NS L A5

10 E/F (8 T%5T) 100 E/%F (8fiI: F37T)
FE4EH 145 46
fESE 320 176
e 87 82
BRE 120 96
Hitig & 450 400
REEF A 408 408
BRAMA 1530 1208

HRIER: XBIEMY, EEREE
& EHAREEAMIGSZ S

HFSEER IS R2ISA TN ER MK RS, EEMME
WINERETE 2024 FZRIEFRA 2000 HETATRIZMEL; BARYTE

INSIEMERIAREE, £5F 4000~29000 75 HoAFRIAMNE; BERKZE 3.5
BT E2EMEMEME. NESMMNEERFRE, Err LR EIH, I

7 Mayyas A, Mann M . Manufacturing competitiveness analysis for hydrogen refueling
stations[J]. International Journal of Hydrogen Energy, 2019, 44(18):9121-9142.

6 Joint Agency Staff Report on Assembly Bill 8: 2018 Annual Assessment of Time and Cost
Needed to Attain 100 Hydrogen Refueling Stations in California; (FRESEELRBELE 1.0:
WNESRIMEREBRRE TSR AER? )
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IERVAMIE SR ERLY S R IR A A B —H LA ko

€ REFEIEL

ME/ILHE. IS/ NE/7E. SHTESEGH G, REIVESFS
BIEAEER, BRHPERERSREEANBNEERE, BIgSRIbtS
RS INEUEE AR Z LI AIME L MER £ BT, PESMEHHEH
AERERZFNRIMEIE. MRUESMELT BINSish, Smifths

S5NSERRRIR.

Tz ERINSRIEES

WM ER, BERMIEERAMEIERIZAIFEE, SR EZT NI
<, BREABIMS N, MEBRIIHRMEFIZINELS, FIINERYIHLE.
IMRUEHIZMEEN =G —TUR S 8. URSEMEHIZRINSHN. 5
FEBEMIRHIRITELES, EAEMNEE, NPERBISERNE R
RMT BE I UVERIR TR RS %o

A, HEZMETHaAEE AR BIEINH. RS
RIS B INEIghE, SRS 5INaIREER.

E* 5-32 ERSMERMELER

=R B57
TEMNE BRI EFAE. LERERER. LEEMRSER

SRR E RIS,

FEANT AEEH. oA EERD

ALEHEcRE. EEHEaREN

PRk, BE=S

HAsERTHINE

B X B BAREER

EEMININELE

WBRAE. TR

EEREERMAL. FREHINEL

HusE. FhE. MERTE

BERIR: EREEEE
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& MABESENE

REMSUERIGHET BRI, DOFRERA, ¥ AR, @d I a1F
HiE, BaMBRR, BPTHEANRENN, KEES|IS5 eSS
A BEARHT SIESITHEE S, SIARLRIRSSMEIHR.

53.RESRELEM

RERIARABUMTENRL. 25EL. R ZERIREFS
M, FERESACAIEPFE—ENRERE, SNBKEBIENEE
EFEFNREREEMBERTERBM, RMBENZSEEN. MEFRIZ. iE
2. ZE. AEFE MM NNZIXERER 2R,

)l

)l

53.1.Z2EEHE

EMREIRT £, FFMRAGIESREZ25MA. 2020 F 4 A (FEAR
%ﬁlm/i(ﬁ?ﬁWﬁ»%ﬁﬁEEWEAMiéi%Mﬁ%mm
B4, ERESENT2E 58RI, BUAERKE. TERS
BEEHINATH. EEHEN (REILFNEAREZE), PEIJHAE
REURRIEAE, W (E/E%) FRRBITEAR, ARUBEVNARTEE
R,

SReBEENEBERE5SRAENBHEXR, X, SFNTUR
N EZNAEERIINBREFERNEIRTEE, Brl, S/FNEEREREN
£, BESETLEERTERIE. fER. Tl BRFZIENL2
IR

)l

B3R 5-33 SEERSEIERTNEIN S MHIEM

SRR ErEkd )l FEH R

SHRT . L6 | SSEXBRTEWNE, SRS | SREBISE. EE5%E. 8
TR B, 3IREMNBIFELR pebre)

RAEHR S EMETZ R, AN
BE=STTWRRRSS, BINRE | REfs. REMEIEE
B NIRIFRYR]RENE

41%

AS?WEJE%%JE? )

i
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SHFR Ze MR FE R
MBEEER, RN ERERIE SR REmETA, B | SMEEMNAE. SEE. NE

BEET ESY S R ERIRIEE BEitigh. BERATE
SR TEREME | MERTRESSSEMNMLRES |(AEEE. BEEXEE. R
BRESM t, PEEBBERSEHNRERS B EE

BESRR: EREE

-

E=E
ﬁ\ {ﬁ%)

)l

-

EShh

el AR, WHE (SREL2E). BEIEF. &, f#
AR mbEERFedE, MEemBEREIENR

EEEMNENREETERE, BAHS N e B BRI JES R LT

o ITHEER

REEHITINRZE

o=
\Plo

FESREIERIBIE . EREA . BB =SSR A,
EEE*D '/fi—g/ o

5.3.2. 2 2tnERR

RIS R R RELERMY, STEEGNTmNT2iME, RIMENS
EENGIEEHEASNAHTENINETH, R~ miT2airErT
T/EJ /EEE/:L EQE}_L\ 'ﬁ% &ﬁﬁﬁ %EB/jkéll:—l_lLﬁo

E& 5-34 SREEEFNREIMERRRIRES

Eidc REMERREILES
TESMHBARE. BFE. B RAFESSFEUNEENSGRe
*/]T/E
SRR EBMRE BEEHESEEERGRZ2IVE: TIEENRSE T0MPa MU E, F
B 11 BUHR A IV BYR, EITIDE O ARIRE
R EH SRS N E
SRt B - \ N
. XY SRR R A TR BB/ fERE Y R 2 MR HAT BN E A NIAT &
JE=1E1
BERASNA | ReBEMESBaRASZENERETEHESR
N STETUA/BEIB/RENAR B MABIREENSINENRT S
FEBEX

2K
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e REMERRBIRES

ABLRE->E | TENAAUBLERRNSBAKESBBRAREETNITE

SIRAHE FIEHEHERANRDAVE, W PEMGE. SOECHE

SEEEHKEE | BP57E20MPa L (45MPa. 70MPa. 80MPa siEE) KEHFES
kS BT 2IRE

AUREEF. iEF. SENINENREETER
REMEE FEERSMEST HANARER
EEREBHMN N IERENITE

TESUESESRREERNTETNITE
MBETHRR AR, Z2EBAINIEEENER

MUIMRUERIEN L LER. UERE. T2ER. BIFERES
EN EANREME . SR SErMNEIERTENRETH
FIAR 5G MBI B AT RN S U0RAR M ITITH 2 4t

BRI FREE

|.H

—SRETEAREREFR(BEME. T8, BRWTE. &~
FHH), AREEE=AREMUNEREWNHARTFC, B S6E
2WNEES, NEREFREEREMINE. EEFFRITHE. &%

RERITT. SREIRMEEENXRITN. #HOSET me 2R HERAS,

)l

533.REXEERR

AL E B ANMFRE R 2 7R ERMRSYT 8. 2RRSIRIE.
SE5MEHERE. BEESRTE . FEHEIMM A LR, SXTFNE
HEFARAGHIFR. ERASHEXFATY, NEREFHERALRHER
EEMIAFARR. BXER. BERMBERHEARN D EMNZIRABTa.

sl 7E SR X Z A AN A IR P E B L 2 ERARRATE .
AW RER, WL “RAFR——F@INE—EINE HREMHER,
TERARX AN~ B R etnE, BUFLUEERSIS. MR REFRRIEER,
il B T R EIT M E R 2T E RN .
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BIUNS LMW IEER. IIREREEMIRIESITTRERAMAR, 7T
ESRGGENITNTTE, HWENGIE. EEiNEnRR, TESRE
IR ERSMEBERBRIRIHRS A, WEXREXIHESTNERE
%, PRI BEMHISEHERS ENN S L 2N

534 ANME K

RHERXY SR ERINEMIER, PREMABN. BUEF, @&
HIRARRXHEBERELBNFASENEN, BEFRANTELSMNIE
TfaiBfR,

FFEREHENERLEREE. NIIERARE (ELL2HEFM)
FAEMBARER, UFR. HX. g, EHARER2EI, aI5H
PriESEa. MABRSTVarFR A SmgIt FRIGUEZ2HERE S
XHERNENNELZLAHRE, PT5AMREIE. BYESS

o
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6. FESEETHIKRRIZA

6.1. 8 R R THIZ A

6.1. 1. BUFF MG = B

RREFPRFMAERA FHFRMHENERETRER, FFRE “LURA
N A RRMEHET. RIEMEES 2020 F 4 BRHH (KFrEHe
AT N R BANSERBERD), 1§ SR MR B =R E AN,
BFENEFEEM. BRRME. BRFEHNEHHKE, ERESXEZHM
BURARBER M N B RRSE, FRRIFECRREY “LIRAAN 597w
SEEmA TR, 2020 £ 9 B, MEESAL (XTHBRRHEEMSERE
R FRBVERD, RIETSEI A BT MA. SeEHNFHmAY

SRR T Lo
B3k 6-1 MRl Bt SFEIHEI R BRI SENER
ity W TSE B R NFR TR 39 LR
1LEHRE), B AR, WRIR. [1.2020 £E 13 /5 Gk
FRFIRAR. AT BB =5E | =, TE), 2021 € 12
N EEF ARSIV | 9/, 2022 £ 1.1 9/4F,
FRIF Al TR AR | 2023 S 0.9 9 /4 MAKIE
WX*SI' 1000 ?Hﬁo \;'Hj /‘? éﬁ E/‘J %ﬁ EE Ij] % j( %:
Eam 2. R A AR G RV ARE ThEE > 50kW, S0kW IS, BAIE
*‘%IE BESEDBINAENELES | +2EE 1225 (&) Mg 15000
;ﬁ ~ | 50% 1.1 fEitE, 25-31 (&) i
I 3REI MRS EFTRAMNMEEME | 1.3 @5te, 31 Ml g

RERET-30°C,

4. 1K BB SR R ZE P R AR R MARL BB 0t
HEEINERZRE >3.0kW/L, RFEE
EINFEEE >400W/ kg ; WARLEBHIES
FZE P R R YKL BRI B E Th R

15 it 5.

2. BRABEEHHERET
BEHAINA>500 B F,
FESRERTTRIE=2 AR
£, BRAKTFHEEREE

84



6. PESARE

A

TUREIRFAR R

A WhE~EB iR RFAD A R LR
EEZ25kW/L, RAMENEEE | REIRTFHEEL, AT
>300W/kgo MDD Err: B, Wik

5. MBI BMSEAESPERE>300| WwREBROINE 020 5/
NE, WRAKITRREIL M (&) | I, EHEK. SSESHE.
MU EMEREZER, UK W, Nin%E | RFRIEEEMR D RE
DNBRER, SINEEIREE> | 0.259/H; EBUF. A,
200 ~E, SRERRAEMBR DR

6. MR EBMSRAE A A NIRMH>8 | 0.30 /. BRFES
FH® 12 ARENRR, BRELET | FSHFRRZ KR
AR >5 F3 20 AAEME | 1500 3.

Ro JILETEA, SEXBEFY

T EYEFRITREETERERBY 3| #RZ4LF5HTRN7.
VAN

8. BEIRR T0MPa FMHIBMISETR
SBIE T

1LEZBERSSIRINEELS
FRRDEm:

1. FASSEFSIBT 5000 M, &6 | 2020 £ 7 9/8M, 2021
BAERRESHE, SAFTESN | FE659/8M,2022 FE 4
ZE i ENTF 15 2. o/EM, 2023 FEE3D/8

S8 2. FRESERHRE (BRFRMmEM | M, 2000

R RS ERAME &%) (GB/T |2. BARAR, Kh 15 /8M,
37244-2018) B3R, .55 (BaFasm=—a

JEASENKEZETR, Maks | wRHERENTFs52am) ¥
SEENEFTET 35 7T/ b 3 53/ B,

4B ¥R <200km, EF 1
73/ 8 M,
pa

1 REN_E 1RRDLRME 10 Hro, ERERRIER EHEREEREEIFEAMNaREN
BRAREK,

2. R EHAVEEIT EE. MBS ERREEMRRIEDR (p, BN
kW) rEAIRES, IERH (V) A

(1) SRFEZ%E: Y=(p-50)X0.03+1; p=>80AF, Y=1.9;

(12 Wl b)) RBEZE (10 KAL) : Y=(p-50)X0.03+1; p=110

(2) BEVRZE, AR E, F/NEERE: Y= (p-50) X0.02+1; p=80 B, Y=1.6;
(3) ERR
B, Y=2.8,

3BERG, BT EESE, BESTAEND T LEINRED, FIRETTER
IESENRFMROTFERTUE, FIMRRE LR NBINMRSRER 10%.

BEERR: (RTHARMEEMSETENAREN), FREERE
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208 2009 FHREFERAE “THTH BHSEIE, SRS
AERTSEHE AT 10 Do BRXBZEGRMIN, S MHHETMES
MR WA SR I RISRI P RANE LIREY 17 1278, N2ERY
FRRANERELY 79 200 1270, MIESREUARRYSSERTaskE, BYE4EEN 4
Fhyia), BIRRANEEENLI N 50 1270/

=

6.1.2. SReM N HER S

I

SREHLERSRIE. SfE. SIE=MFTAA, WEHESHEN
AR EE= I ENRAER, BRITEEERA I E~S+20MPa

ol

RIBEBNHTEHKGER. MASMERNRA[SIEXARFIESFH R
Biz; AEMicHE, REESEZ NREMEZINE, E2pSZachE
BHLeEE; fIEN—EiL. hEERL, SaRMNALE. REMEH
FEMMEGRNEEL R,

SHEAE, RIESHEREBAMERNSHNER, HIZMZAE 10~50
To/kg AFY, REBRERIFE. JERERITE. [EEITE. SPESE
FE.AERRERRERTEEFRLR T AMAEDFIAN 1.25~1.8 7TT/Nm?,
1.35~1.8 7t/Nm3 1.2~1.8 7t/Nm?3  0.83~1.33 Jt/Nm*. 1.3~2 7t/Nm?
BAKEI A S BFEE. BNEXERK, BUABZHTEMAKFE
RUAKHEBA 40 7T/kg, PIBERERERGISRMANBIEE 20 7t/kg AT, &
flE. RASHIRAERER. RATFRB/NMBIEWIRA, KM
200~1000 Jo/Mibt, JESISAALY 6.77~12.14 Ju/kg; RASMIE 1~5 JT
INM?3, RIASHIE LA 7.5~24.3 7o/kgo b A MK S 22 MK E CO,,
T CCUS BARIILIZH, BRIEMN CCUS SREAR Iy, RIEESME
KER, Z55 CCUS BYERISRAIE N 130%ANTE M A AR 5%RYMARIA 2
TR, BN 11 o/NmP 8IS, BIEGISS8B8REMMSFIRm, RIRA

¥ FANSAISNAREE I E
" International Energy Agency (IEA). The Future of Hydrogen: Seizing Today’ s
Opportunities (Report Prepared for the G20, Japan). 201906.
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PR 0.5~0.9 7o/Nm3 it 8E ", A5 CCUSHRMERIEANIESI R E mMAuA
£ 2.3~2.9 7t/Nm?, BP 25.8~32.1 75/kgo

E& 6-2 SEIRAREM T BAKE SR

50.0 485
42,9
40.0
400 37.3
) 33.9
i 317
— 300 277
% 26.1
ﬁ 205 216
= 20.0
£ 15.4
&
9.2
LT
0.0 |I
0.1 0.2 0.3 0.4 0.5 0.6

EEff (7T/kWh)

WML W PEMERRR
HRFR: FREE

SffzAE, KEBREERAN 20MPa SSEEMESEREFE
BMAI, TEINRILEZERE 500kg LFHIERT, SEHEECHTE 7R
WA SEERIGRIEIR AN, 1 200km EEUREFMRE. KARK
SREEMCARKEEANREE LEREBNES . AIERAZMAT, X
FARAIL BT, BRELEFREFEL) 17~20kWh/kg, MEE 0.5 7o/kWh BY,
BRI IER SR AE R 18.5~20 To/kg? MR EIEMSTIEM AT, B
TREEEETERA, FIRIBERARNEE, REKERZHNES
REARVIRS, BRSIBEHTK, Eit, REEKER. AMIENTEH
o, T 20MPa BESEHEMETHEE EERNAMNLE.

T EEEERSE
7 RREBEREE, FREENE
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B 6-3 AERAFH TRESRAMTHRIIME

20MPa BESS

BRENEE i8R
EE

BEEH 20MPa S&——MikzEI>8h, &%
BYES | 280kg 2910kg SERRE 20%
EHE BE——FHY 2h, EREKRE 3%
[E48/7% 1k | 1.05 7T/kg 19.25 7t/kg B 0.5 75/kWh, REXBRRESS
ElE A BRIZINE A 1000kg/d
WEITIA | 1.15T/ke 0.35 7t/kg

_ _ SHERE 2 5N, FEERIETA
AT 3.03 7t/kg 0.42 7t /kg N B

&1, ¥HEH 10 AT
IR | 0.12 7T/kg 0.01 75/kg SWE 1 H/E
BRI %N
o 0.014 7t /kg/km 0.0012 7t/kg/km | BAEFEM 250, SHNIE 7 7o/l
_ _ ZE8R: RFRER 0.3 7o/km, TERER 0.6
SR /MRS | 0.0072 7t/kg/km | 0.0006 75/kg/km
7t/km
IEHIEEE | 200km 200km
B3R | 9.59 7/kg 20.39 7t/kg
FREE)N HIEE AL
AR | e
EHEEERE KEEIEH

RELRR: EEEE

SEAE, Bei—EEIERES] 500kg/d BEE IS G A MR R
AFE 700~1200 A7t (RELIMALA) , HHETELIIMIER 3 &, FRER
PRASh, &M BE. ALFCEMABRFRS. RIEMEIEHE
SEERRIRT, MRIENKXHEENEFTESIBENAVEM EIZNLY 14
7o/kg BUTE R AN,
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EX 6-4 ARNNERESIM 35MPa EE RIS AISEL (FR& i)

nEgESH <500kg/d BZzi;d 1000~1200kg/d <2000kg/d

HHER 4000m? 5000m? 5000m? 6000m?
REWEL 480 BT 700 BT 950 57T 1200 Ao
TETER 300 57T 350 AT 400 7T 500 57T
TEIEE 120 A7t 150 57T 150 57T 180 /A7t
Rl g 150 A7t 150 57T 150 A7t 150 A7t
MEEE 100 A7t 100 57T 100 57T 100 A7t

Vi e 50 A7t 50 Bt 50 57T 50 57T
BIEHE 1200 AT 1500 /7t 1800 A7t 2180 A7t

FESE: LR SRERRERAS, FESE
E% 6-5 MEBEERAREITHEBHME G/ke)

10 4.44

5.06

BRI ADHA FREBAA

BERR: PUOaHRALERAR, EEE%F

REMBEWGREEBAKEIESMENTENE, BFREEciADs, &
SRFERRR, KPEEEEF NS, RIERIRHNEMEIE, T
500Nm3/h FRERVHI SR, LETHAR 3% LR, ZNELAYINE
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279 1000kg/do DATESAIERL, FEBHM 0.3 75/kWh T, BIIRA LK
PRASEY 98%; MM EEAR 10 AWNERE, TELIFMAF 15 Hroit

N, REITIAZEAN 0.5 7o/Nm?, Bl 5.6 jo/kg. MIZIMBRIESHMAL N

30 7o/kgo

Bl 6-6 TTIAIIEERAKFISINE (788 500Nm3/h, £9% 1000kg/d) BLZs

FXZST5 SHf JHIEE BN 15t B
_ _ SIS BESHN
==} 0.3 7t/kWh 6kWh/Nm? 1.8 7t/Nm3 .
B B, BBERE
4tk 3.5 7o/t 0.01t/Nm?3 0.035 7t/Nm?
KOH 10 7t/kg | 0.0004kg/Nm3 | 0.004 75/Nm3
HEnA
%30 | 0.2 75/kWh | 0.001kWh/Nm3| 0.0002 75/Nm?
. _ IAN/ME, 3, 1 B
ARTE 1A/ AB 10 A 0.31 7t/Nm?
AR
pey=¢i:22] 15 57t/% 0.04 7t/Nm? |54 15 HocEirsE A
21575/Nm? | k= BIB &I IAMA
REEITIH o N
(241 7t/kg) |MATHAER R
HIS A
2.657T/NmM’ | SIS R IN S8 &
Ed=tinll=|
(29.7 7t/kg) | IBZR

BRHKR: AERPBFUKAFRERAE, EFEEE

—H W CRIEIER R, MR SMEF KB ERBIHITKERG S,
HEISFRBIMARET 11 7t/kg, BEBRENEFMNE. BEFINTF
TEBRES, —R—MEERAREARMA, MRELINFAERBHETFRIEFES
— R EERAGHRG S NE —Rus A
A —3. EWEBSEEBRIHED A,

ke, BT HHAIRERE), FHHAIHHMER. SIRMEN. 10

B/, MEFEREH—TIRA

y —RER

P ERERERAXERNKBIFLERAT
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6. P

=

BB BIARFRIZER

SUARBEA—, HER. iz, I
EXE. AERAINSIEE[EE

SRV THBIARIERELT, AL,

MIBEFEN, NS XIE7E 30~807T/kg,

BEfnnEibs T8 5 FES SRS,

Ex 6-7 BRRERIMIUENSIIEENS

X IERLESil SSHENIE
LRSS SMEEINE DS 60-80 75 /kg
s SMEEE IS 60-70 75 /kg

TEBE B AR 5 — s _
\IFTATE] i - \ 50 75/kg
(BT MRS, BRIRAIMLEER)
KROZL EBLEB RIS —kIE (IS M) 30 75/kg

AR EERE

Bl 6-8 HEBRSBEHNBIFTTRIN TR

25+ RARE AR

> kE CCUS: 6~12 Tt /kg
Gl IRHIS _

> 4545 CCUS: 25.8~32.1 7t/kg
HE KRASHE 7.5~24.3 5t/kg (F&a CCUS)
S TAEF=S | 146269 7t/kg

> WIEERAR: 0.2~40 To/kg
S BERKEIE | > PEM EBER: 20.5-48.5 7/kg

(B34} 0.1~0.6 7E/kWh)

fEE | 20MPa SEHEE | 9.3-22.4 7T/kg (EHITEES 200~800km)
itz REEE 20.3~22.7 o /kg (HATRALKH T, izHEER 200~1500km)
s sMtE £914 55/kg (200kg/d MOSEAES)
niE HIfEI—Auy | 30 7t/kg (BHISAZA, 1000kg/d #E, 0.3 75/kWh EBH#)

AR EERE
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6.1.3. S iR

FREFRAKTEIREHN S NARRLKRERIXENT, BRIEN
IR BRI E R M,

BREEEN AR BERRETFRENRBIRE. HEREBL. 1£REKT.
AR A REXINFE T IHEENEERER, PEM SBEEFNMR T BAERA S
EEL T, RRAEBRERIEULANME,

BRIRE, WBIEBREREIRN, SRy, iR PEM BE
Ee—%, NIREERF MR ARBRETA, B3R E LBy i
R, KHIRE, PEM BBRERERVRAN MM ARG IS, SEMtEmR
BEIIRT, FRESESBERRENRANERENBELNR. KB
o

El% 6-9 PEM e 14 BB AR S AR R L RBIITAL

2025 £ 2030 £ 2040 £ 2050 £

PEM EBERREREIRIL LR 60% 63% 68% 74%
Bl 1 R ARIE RE R AL (LR 63% 65% 71% 78%
PEM EBfEEMI7 &LL 5% 10% 20% 40%
R R ARIE I S L 95% 90% 80% 60%

PEM EBRERZIZEMIE (GT/kW) 6000~12000 | 3000~8000 | 1500~4000 | 800~2000

WM BRARISENE (TT/kW) 1250~2000 | 1000~1500 | 800~1200 | 600~1000

BERR: REA, FAEE

BEF PREARRE, PEZSLEFTNBRIEERETZANTIZ. 1R
EAXAR™, PESREFRRE 2030 FRE8T 3500 £, F) 2050 FRHE
i 6000 5, RAIBAEREREAKFISRZZENTEIRHNAER, £
SRS SEEBTE 2040, 2050 F A5 IAE 45%. 70%. FEESAEMH
FENRETT, FISRARENNERKRIRS, MREFPREUEERUREA,

" hESREKE (TESRRMRAREM I ERES (2019 FhR))
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6. RESREURAIARRIRZ

REHTIRTERARRILLGIFRR, F T LUBT B & & B T2 A FR/ B4
DR AEBMA, MMEEGIEZE, (@S Ak BN AR5,
F 2050 &, REFBEERSKENERT 5006W, THIZMERIE 7000 12

TTo
B 6-10 PELZSE AR RKDIHMR
2025 & 2030 & 2040 2050 4
BBARKEIE AL 3% 10% 45% 70%
ERRRHIE TR (kWh/kg) 53.0 514 473 436
BARIERSENE (GW) ~10 >35 >200 >500
BRALHIHNE (Z7T) >800 >2000 >6000 >7000

1 BRENRENBXRZRE AMBNTE, BEIRETIRRANTRE, §
SR A RARXS N AV R EEF B EIGZ MR ), BT LU A FR A Ao

TR REA, FEEE
6.1.4. 10 SE A I M TN

INEEMIgHERARRTENERNERANS. BENAREMSENA
MIERT K, MEENHZHERBZES . BRIMEEZIRMNARS,
L AIE LT R . ASEMHBMSEHRT MRMHX A RN

PEMEERET 2050 F3XE) 1.2 HREE, MEIRENEM KRS MR
ER, MRIERIGAAR AR N, = 2050 FREIISISAYFIIZILM
¥ 800 Aw (FE&LHMAA). PERKMEAMIZIHETIHFE
2030~2050 F{8)5mK 12 TR,
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Bl 6-11 PEMIIETIHMRTT

YK Vv
B - 2 1000
200
o
2025 2030 2050

BERR: FESE
TEERER B, LEZE 2020~2030 +EHAlE], IS IZIREVN,
PAKRETIRSE, MRERIKSTZENEMN BBV LR, BRFAMER
EERARBSMIER, FEHEBEIILISISIMRIEEQR. YIRFLR
M E.
EX 6-12 FEBMNEEEMSIEIFTIRNAFMNE

2022 % 2025 4 2030
NIEVEE ¢ 250 750 1800 iy
IERER ) 1pe 1000 1200 1500 kg/d
BB A A 1800 1500 1000 T3 7
SSFIEE 45 40 30 7t /kg
BREER TESHER 9 >30 ~100 palt
EIGHNIE IR 500° 250° 50° 37/ EE
EEAEIE 202 10¢ 0c 7t /kg
EIRTANESZ &8 >30 >50 <10 127t

i a KB (BUTREBKIEHMEERREERIEREMSITHIEINE) B
MEEEL; b, BRISINEIEERIE 2025, 2030 FRIFMEIZIRAELL 2022 FAMNE T EIEE
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6. RESRETURAIRFIR R

M

50%. S0%MILLBIEN; c. MEISEE 2025, 2030 EYHMERIBAELL 2022 3N
FREIREE 50%. 100%E L BRI,

FRRR: RHA, FEEERE
6.1.5. SUNAR} EB IS 5 I R AT

SRS ERRIS NN AT KN EEHE, BN, SRk
B ER M S B B NMBEREREX, BAPKAAXERAEUTD
NE, ANMIMESLFREKT. MMEMKSE. FREREEFAES
Ko

RESARIEMSERAE S 2025, 2035 £ 5 G KEF) 10, 100 HiF,
% 2050 FRNAE) 3000 AR E. 2030 &R, BEFE. IRESEMEIEM
AEMBREBERNERNE, FEMHRBNSESREENSHE 80%K LU
o 2030 Ff5, MEMEBMARIIARAUNRMNAETE, ERMFTALE
BYNMRERIRY X, RIFESUARIEMAERKER. BHJIBNE

EX 6-13 FESEMKBMSEREE

3000
~ 2000
3

N
— 1500
L)

ﬁ 1000

2025 2035 2050
CEE sYE  BE aREE
FRSOR: BUA, EEEERE

SUARIEE S ERIT = 8], 2025 FATHZMIRE, 2035 FXEITFAZ
MR, 2050 FRHIBERIZRHHMR, 2025 F, SMBBMAEREET,
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BLE. WIRZE. EREALED BN 50%. 35%. 10%, HiHiEBT 800 127T.
2035 F, SMBBHBEE. YRE. EREEMHNENSEREEN S
DRBEE] 25%. 40%. 25%, RITHIEAE] 7500 1275, 2050 &, SHAKIE
MAERREEXT 3000 A, RITHEAE 10 H1Z27TKF

E& 6-14 RESARBEMSEH IR

B 2 {27T 100000
7500
800
[ |
2025 2035 2050

RBERR: REAAE, FARBERE

SR BB S T AU Y BUFAMIERI SR E RS, 2035 FRIEAFAMNE
ERBEDDRIERARBBER. EMBRMSET LA TRESME, H8
BESWHERRIAS, 2E0BBTENTHMENELNRAS R
BRR, RRBHVPARERREREERAE BAFEANEBEBBEMERE
MAKIEEM TCO BIRASEE, (RHHBRENMNEER, ¥ A NERAERFF
B L MR,

EI% 615 EBABEE SN BRI FBRAME

2022 £ 2025 & 2035 &
SIS RAE 1 10 100 Pak i
EEMEMA 130 100 85 A7
YIREIE R 70 57 48 77T
ERBEMA 150 100 80 AT
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6. RESRETURAIRFIR R

2022 & 2025 & 2035 &
FEBEMNE (HMERZALLE) 50%° 25% 10%
YIRENENE (HWEMALE) 50%° 40% 0%
ERBEMNE (HWERZALLE) 60%° 40% 20%
BUFAME R 1T 2 H 28 >50 >250 >800 127t

#ita. SR(XTIFRTEMERVERET AN BANEESR@A (V3 (2018)
18 5)) SEMIMIS AT

ZRRE: BUA, FEEELE
6.2. B2 RFEE T
6.2.LIREHEE

BRAR#HF SHINRT K2 S RE WA TENEEZRER, B - &E85HE
Pio

M

& EAR#Y

HEZANZE. BEREAMH (RERE AR EIFHTTEhITE (2016-2030
%)), EPEEES B EMIUESIRH T EAR IR AE. S5 ERRERE
AR RS, KK, BECRIBERRAERFRIAMIEBEKE SR A,
BN ANEET A, SRR BEML T RAR AR, MEBMD
AR BRAFREZ R TIHHIEACFER.

E% 6-16 HESRESMEBBHRACER

EREAGE BACIHFITE

MR AIBERER A BSHME. PEM/SOFC Mk B EBAERK
FIE—ERAR, RIRSHEAT. BEYE. REBRA
ML | KAMEEEES | WIRRSFMESEE RO, EREN A B ERRIE
TEHMNSMTEBREF SRR AR, BRI BERRE
KIS BT A

anp
[ayay

=
=
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BT BRAGIFITE

F& T0Mpa FEETAE EMH S EERIRERA NS
BENBENESENFMERAR; HARAR. BFRE
SREAEE | Mir. EREERIMHEHIRMEEENRE. A, 1
fi#iE B ENWESFERTREREEME,; KBRURSKEY
MEEHESNTHKES. AAESNEEEA, &t
MasES. SREMMEMRANIME/ S K

B ESMIRERENBRNERATR, ERRKRTF
BRI (PEMFC) BYRAA K ap el B
SIEREIEN | SYERRE. BFUESBR. S-S MEBEHERRIR.
KRG BRI RFER. BRI BRNIES. SREASFZO
REEROR, BUR PEMFC 1HRE. Fap. BAEXRERE,
FFSEI PEMFC BB RZERSBIE TN A

BRMA PEMFC REREAR. SOFC FieR, E0 BB
TREZMHT, I PEMFC. SOFC SIRKL MR BATEL
OB RO FHEESEXRRA, BN
e/ | HRRBFUATE, RMTREBTRH PEMFC R4
RE BB D BB USRI A, KUBTERE
JERZR SOFC REBNHIEERAT S CIETHAEN A,
REER 60%LL L, HARKETFOEHEHHNIN ElED
HI LA

BEERR:  (BEREAZEIHITEITRI (2016-2030 ) ), FEEE
& FUEREFA

MR EF BIRA MK BB R R LESRRL S MNEBRRER, ERS
BEIRRVEUE, RREBIRIEAMR BBt R T 2 RIRAER M, LIRS
T 100 HR/ERFE, BEBREFp4£Y 350 7t/k (49 850 7T/kW) , S
FERUERIAE] 1000 BT, ¥R 200 7o/F (29 500 75/kW) BEF R,
PUASFENEREILY 43%, HA MR KRR A FEIE 5 LK E] 58%

te5h, SRENATIHNRETRT SEFKRENIBK, BEIEHNE
APERIEEHIREHM ARG R, AEEHFRIAEENBHTE, R

98



6. RESRETURAIRFIR R

REARNANEE, FEERIREHIENATIIER.

6.2.2. SR A A T

SREHN RGN SRR RFAE L LR R, fBis. MESFTHH
85, BAERKRIRAE FEZE,

B 6-17 RESREHNALIRNE FEBAIRSLIMEBRER

SRR B
SCHEE R
&
MR 30~80 7t /kg \

OTAEIFE <20 7t/kgt20MPa Ll EBESEME<10 7T
2025 407E/kg | JkgrAREMLERRIE<10 TT/kg
QA BAEERA B <0.3 Jo/kWh+HIfiE I —1Au5 <10 7t/kg

OFB4ARERA B <025 FT/KWh+BERKFI SRS A <
1500 7T/kW

@CCUS<0.3 7T/kgCO>

@R ENEIE =50MPa+tR LR < 10kWh/kg

2030 35 75/kg

O HIS: IFERRAB<0.15 jt/kWh+BEEKEIS
RF A <1000 75/kW
@CCUS<0.2 75/kgC0s
O <TKWh kg

2050 20 75/kg

BEERR: REE, FREEEE, ¥EZN52ET

6.2.3. JARI BBt A A T

ME B MRS R EERARBEANMEIBIRE, BIERREEME,
R RARRENABREEREMNIFR. REEST. HARRERS
BB RFAREERSNE NENMARRER, EfESE M,
FEEHEFURERRETRR. BEMREBEBE AR, WA
M5Emies, MEBENTNENABIN2ESBRRARFFSIRAIZERNN
=

=0
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E%X 6-18 REMHEBMAAREIRANKHN TEEN (UEREAH)

E/1R7N 2025 2035 2050
T B RSN 10000 3500 1000 500 To/KW
FREBESRFNE 5000 3500 2000 1200 7t/kg

& £ ARIERRPARE T T 2020 £ 7 B 24 B AW SEEL BB
= ERIHEDXTHRE SN B ERARRLE, MIREWEBREARELR, £4£
PR A Ehth_E LB AN,

FRRR: RAA, FREEEKE

IRIEEINAR M & S| — 2 el PRYEUE, 5ERIRARNKFAEL, T
P ik E—EBIG B LY 38%HIALASFEIE, BNSE A UK R AAER
ARG AZ B RIE =R AR 40% LT, BT BT F 3R EER E =
. EEF B INREERA. TENKRERRES Y. BEHERELR
A, VEBESHNAFEMAE TENERRAERRER, HR, B0
RS A B ENERESEEFRIM, BESE BT B REA
B, BRI, BERRTFIIERE. EEFFORITERSEES M
R TREZIEL 4,

P EERE
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7. PESEE R RSN

7. PES IR RS2 FEIN

1 1LEXRGREE, BBRSELE, ATTLS5EED

HECRKREEN (BUFLERS). (2020 FEREFMESARELT
W €2020 FRERIIFESEIL), EXRERBAMH (FEARKMERE
ot (ERER)) BEEIMNTRRME, BEFINLE, REHKHS
SRR T IR BN,

BIKEREMAANTZE “+HR" fEREEEAY, LEES, KSR
BROFOAEN, BRERREREEMIFERECTRERE, REES
RERARRIRIBE S, MREEEREENERET WRENL, BRHERE
REBAE, hEEZ MU BFIEBFR, NEXEERREET LA
ERBRIAES.

BIRIEIINERZBESNEREERR, BIBNNRSNIBR
P, SISHERRAHNSEXTE, EFFRSERAMISEIIRE, KR
“FTEOTEESEE R,

==t
B/B
=

7.2. B8 IAS HREETENH =

BIESER B W inE, HRAEIRET L. TEIEEERER, B
SRER. B, NAFHNRIEGOEER), BHIEMINEXEES
B OEMAR. BISL—RY. TEN. ERNMSIEESHNEERIEERR
ME, AR LMIERBINIARE. B, SRR HERE S,
IOSRERIZHERVMIFIZIR, MAARFLZIIRN, RE—EREFREA
FZEMT, RSIBEMETHNE, MUENDHNEEERR, HESBEER
wizh. R, DU NRERIHON AR, QIFERIN, BF KE6E
AR, BT RaR e,

101



rESRE IR R E 2020

1.3 MEFEN. [N eHNER

FA& “RENEM, BETE, WEAFRE RN, WEEEK.
BBV RN (AR, BRMIL. . TS ENARER, HIETIKH
TOVITEI %R, I, BETEN. RAMMEIIDRE S, NERERL
TR SR BERERFIE, XESESSESRSHEEIHXEISE
TR, BAFERINBINEMS. NE6 S —Emp R RS FEERS .
iz, ERARAMENABERRFISMNEST CCUS AL ARERS!
2, BEHEANER,

SREERAMEBRRE, 8RRt ELZEEE, UFREZES
Sl BT S EBEHSEERBIIESE, MRk DERESRHETIZ
£ SRR BT ML, BERSHHBINI 2SS, NEX
PASTTIE LA B, SISAT LB DIHIN. shEgh Sl
WEZEFHFRI, SHUT. ERYEaNBASETE, BAEK. &3
IR, RELFRGE M BB B W am.

14 TEEH USRI ETE

Eoafteta AN FE AR, BEeHUNRRETIESE, EK
eSS T, MRHHHENERGE. Ne2EaAMAE, SRIAEEST
MBI RES, BRI RAZERRIEAR AR, EHERFHIHNR,
RS RENEREF, BIUERMENSIESEIHTE, MASKEES M
Bt s im A RIS HEMER AT &,

MRAEHENNESSSRRKENRIZ, MY ARMRKSIS. HE
MERSE, EEERTHER, RAUERLEFNERNEIERFIF,
[ RARE R SR X AR,

INsREFRIEHIABISIN. EERELXEIH, BUERESIFSEIHHY
Fa, EEMRIRSIHEREF WARRXBER ERURARISRR, HE 2B
WEFREHEAT, NERKHEFERLRET TR LE;,
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7. FESRE IR B SAEY

7.5. SRR FHHRAVEER R

BH—, IXNEEIVERR T TENRE, BIE2IREEMARER,
BESMBEST BRE. FHSAERNE. TREANEIRGURZR
FTENRWNEFENNELZ2ER, AERGBRITTERIZSLEM. TER
REFRBERATERR, B2, HENRERRSEEENBRA
i EE R

BT, HNEBMARIBLFTMNBRMINR, SEIEMFAIHEM
BRI EIEEN. BpEINeIHT, MREEFIVEX. SR EmEFR
KRBT, RREXALUE SRR ENAHTHZREMEIN. M BUFR
RXEEE MR ERG E. BESENRY, SrEXAL. #EEx
BEitigRis, Big—AEmMMteRMtigE, Bt IR2EEnElE
AHERIET, RUEXRNEERE. T Er B2RERE 2 Ul
RRL, SE), SHPVREMNFERTENRRLRE, WMKREBNE
REMRAN B, MANERSANEERBRE, EBERIEST IR
E, BREERRKFE,

B=, W WHEESSIAT, FEn TRENBERMM. SREETT
WA BUNEBBITHIBERS . BRI A, i . BENYR
PR BB RSB IZE A TR B, R B ARBIB &
g, FIY, XYEMMEEREITG, SENEn. AREE SR EE
B, A E8FXREMIgM. HaNELBHKESRBNINEER, &
MsRsRERE N 2 5 HIE-2EsBI H,.

B, FEEEBINNES S BMSEEUEANRERNREN, FK
%, BOpAIESEMHBMSEREMNS, BEMXR, EFNENTR
BHMS, T=ABNENXR. B, BilAESEMBBEMRENRA
BRFAE. bR REMISHIMERRN R ERFEREETHRE. ER
R SNEARRENE R T, PEBHAF T IEEIR—Z™IRINE
¥, SMFRABLHAHLREITTMNO. INEEIMAES MK BSER
MBI, EMBENGISRRNGERE, HLERIARK,
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8. BR: MgsREHL=E

SRR R ERERH SRS ML S A AR A B TS AR T, 2
2050 &, PERHANSEMLS, WERER. BREF. PASHIER
FrEBERF M,

A 2050 FBR
SR A& IRRE R BRI LL B 10%
BERIAAR SRERRE 6000 774
BESEEHE 71Zmg
EBRRKAIE AL 70%
BRERGAENE 500GW
S
MEEE 12 R
MEETIRIEMA (FELTith) 800 /7T
S B ERBE 3000 74
SR SER 40%
SRR A SR MR E S ER 10%
S EBEREER 75%
SREIEBNRAESEX 12%

BEERR: 2T ERETHREREERE

" hESREKE (TESERARAREM AR (2019 FiR))
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