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Abstract: Energy resource-consuming industries such as coal, coking, and steel, are crucial for socio-economic development; however,
they are also related to high energy consumption and environmental pollution. As carbon peak and carbon neutral goals were porposed,
it becomes increasingly urgent to accelerate the revolution of energy production and consumption in China. To this end, we investigate
the current status of coal-based hydrogen production technologies and propose a coal-coking—hydrogen—steel industrial chain in this
study. The industrial chain is proposed considering the resource endowment, environmental capacity, and industry foundation in China,
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and it is expected to be green, low-carbon, secure, and highly efficient. Subsequently, we compare and evlatuate five technological
paths for this industry chain from the aspects of economy, energy consumption, and carbon emissions, and analyze the potentials and
path choices for coupling hydrogen production with direct reduced iron. Moreover, we elaborate the strategic goals and whole layout
of the coal-coking—hydrogen—steel industry chain using Shanxi Province as an example. Furthermore, we suggest that a clean and low-
carbon development concept should be established to promote energy transformation in China, an overall development plan should be

formulated for the industry chain, and policies, science, technologies, personnels, and market should be further integrated.
Keywords: direct reduced iron; industry chain; energy transition; coking; hydrogen energy

P e —

BERAT M A BRI Y FE R AR BTk, AR
I S ARHE L 5t R SR 7% [1]; &3kt
75% BV AE P~ R o CREO . B In ORSD T2,
AP R 2 R RSSO E B CO,. B EUA
W, HAKEE. Rk, 5 E AR AR AR SRR AR
Foo ARFR. SRR SIRIN T 2. JRIEE
TR REVR AT B 5 2 1, TR T AR PE K I
FE . A, ERSERRIRTE R . AN A
Grit e R EAEH TR TTER, (AW T, A
. BRUR S, AT ek AR VR A P R Ay
HAESCHEE, LORRSHRESEMERED
HCAERAT S

HEIEFEZ (DRD T2 HEGMHM. K. %
FER. #dem ROT RN SERr S, AE P 3B A 8
FElEEAENRE;, Sa - % TZM,
KA DRI- BLIPRAN T 20 )5, AR 7= g 4R mp
IHE CO, 29 0.83 t [2]. SR F E 4N 8k 2 7= DL fig
Feo mHEB S - KRB
15 90%), FIPERM & LI B AR, AR R, R E
AT ) R TR FE LU IR AR R N £ Gt
15 92%), AT MV AR R Y FE L 7 R R R T B A
18%, RRHEZ) b4 E B E i 15% [3]. FRE R
b WERSEAIT K R, ARG PR 2R
B ARFERLAW, Rl A mokiE, b e
FRIISEH, ANERAT AR MELERE 5T b — # 0m
TEHMIHF RN, DRI T2 & W E Rk AT L5
R R E B gy ), ROINGE K DRI- L AT
A8, DRI = iA HoR 28, BRraife s,
TE HUAP R AN B AT 2 3 PR RN K R I 2 e &R, 2
BRI RN R B AR A R AR TR
R e I 7 R R Sl I s R S e
W, NEimiE. a4, BREBESE TR
PR TR
104

DRI — i LIRS A JE R, SR & S0 RS
AR EFNVHAT 7, MRS BT, . A5G
PRI AEE W E F A AR, BEHEM0R
W, ERE, BT CEH. AR DMWY PREE
WRRFAE, 1248 DUBEE SRR RIRS/E N DRI 36
JEF, AT AT L ) REVR LS 4, 4R X
RIS IR AT B 2E, PR ERAE (R
B — HPERANIR R RN, E AR R Tk
A= J PTRE SRR o RN R B (1 R 2 PRI 1 2
HLRP RN R B E 2RI 3R, T DRI AR = (RN Bk 2% i
A, AEH G PR A AN S R, R FAP R R Al
X A BRUE, A R SRR — 2 50%~70% R
EXHC N 30%~50% [ DRI, 2019 4, & E AN~ &=
N 9.96x10° t, £ 5 FEFEEN 53.12% [4]; 1A
MR SR AR I EZE R, DRI A RN
1x10° t, 294t S5 81 0.9% [5]. XK, &
[ & J& DRI A4 1T o

R st BRI, S, ERL.
Bk, RTRENEAT I I E R R Z .
REEPBES. BERARFEEEEFEE, e
AR RRUR SIS T AR & 7 77, 1l 4 DRI &4t ] 5Bk
P& IR, MEUER . R AT LT B
FERB AR . AR RS DRI BOR, AR i
Bl RN RFEREND, 38 5 = v v e e Mk R A% O
ST MESHT G S S AR R
B, Pl RBAT I IR T FE S R HE, AR T IR
FRAEREE AN ERAT M I VRS . ARGk 3
PN &b DRI A P20l i & BRI 3. R — A —
A - P K BRI S R EIE T LA
BRUR KA WP N, BT — £ - & - B K
JEME AR B AR, B AT P R - AR -
A - B E R R R SR, AN E T
FEHAE RS . AT LR R R AL
"%,



PETIEMEF 2021 FF F23% H5H)

= BEELRESEEARNLRIK

(=) EETREHARSE

WL R H AN E, DRI T2 % NS 3 DRI,
JREIE ([H - [E)D DRI PR, FIMNIZEE - HoARME
REXTEL LR 1. S s ek iz 4HE, DRI T
UGN HAED, AZHERE R, I
DRI M HEHE: DRI, 7EREFE. BERA & Ak
AT AR O . ARk, {5 DRI A E Y
Kk, FEEZFKK”EEMNE 1. EIEE DRI~
HEHAEAL, KRR = I KPR FED 5 R
SRR, FARR i AR E CREP R, i
Bl TUAAE) NEJEFIR DRI (=& 5 it
1/3)

FE ) DRI T ZHE AR TG T 20 tH4D 50 R4,
1992 4ESEHL T DRI L 245775 2010 4F DRI 4= 7~ g
F1IE B 7 S B i ) 1.08%10° t, 29 (5 4Rt e
&1 0.15%; DRI ZE =B/, T2k, L
[ 2 78 P B R IR T2 B A o 325 2010 £E LK,
RN ERAT I L BT 2 HESHARBRAT b 8 m] R
SRR, A LZREFER. {5 E A DRI L) M
k4%, A E DRI =& FEHE. 2019 4, KE
HL N~ B 1.032x10° t[5], £ R EMNE R B
1) 10% CHHFAH R 27.9%)

MKEE, FREENERAABRE (LR
D, MR T2, KBRs. EEREEN
WRERLH, K R BRAT W1 RRARBE N B 30 1
SR P A R A R SRR R TR PR R
PR R AR 72 R R 29, K& DRI & 3R E W
R RS T 20 1) BT ) o AR AT AR

I EE R TSR B miA 9%107 va, 1M H AT LR
FE o R S BUR N HR & AR, DRI A
WA HE 15 2019 4EHE BN 2.73%10° t, A AEAS A
T AT 2 A

(Z) REEETREKL SRR

T B 2 g R T R EENE G AR A A
3x10° t/ay LR E =B &0 11 A A 6.2x10° ta 55
6 %k [l ¥4 7% DRI 4772k, B2 86T 6.0x10° t, {HA
DAV RITIIASE S 1. AR A PB4 U T
AFAE I BRI 77 o [B14% 2 DRI RN R 2SR #F
Z, BERER (BEFEZ 950 kg/t) . FEHEAIEAT e
R IB AT MERE R AP BUASEHE LY K (1.5%10° /),
DR L AE PR R S5 A0 B (X . /NS ) DRI AR5~
JiH AT LA IE A, (E3E DR DRI K R (1 E R4
Ko PAHEMX . EIER DRI K EAKEE, FIHS
LRy A= DRI IEY K= RenIA 0sfc. bl
HERERRSRFEI R ERTASEES, E
P L IX B & T R RS DRI 26 F s TS
CEFEEPHES, DL KES NEAFI
B, MM BESAREE ) B R SRR - B E
PG TR T B, AR Ik R0
AREATI R R EE T .

AR, E RN R IEER = & WL, K
[ JF & T RS DRI B AR & F B3 28k . 1l
PG A RAT A R 2 7 LA S S & S E
RS, #% T DRIRIEEE (F2HEN 3x10° t/a)
FHAELLE CAILERFIZEE . AESH G R
BE. BYAREE), 2020 FEEMAFEEBT. 1%
WEKXH T hEILJEZ (CSDRD) HARTE, Hik

1 DRI TEZRNEITEES . e, BRHEXIEE [6~12]

REFE/  MEENBRHEEY AU/

LV vl

L2BR IR [ fizag (GIt)  (tCOyt"H (FHymt) (x10*ta™") PR
MIDREX T.Z; RIRA B gy 10 0.65 0.27 180 =90% DRI
HYL/Energiron RIRA 1B g 10 0.53 0.28 190 =90% DRI
SRS B EREIE AR B g 12 1.00" 0.18 190 =90% DRI
COREX/7 ffids J5t Yoo TR FE Sk 16.5 115" 0.32 120 =93%FHBIK
[l T2 ik yis [Ek 20 — — 15 =93% DRI
B 7 T2 57 yis R i 7 20~30 — — 1~4 =>80% DRI
AR FEIR e 15.5~18.1 1.5 0.26 200~400  =93%FAEkIK

e Al BUR AR A ST DRI THFES B/ B/ AR AR S

105



- - S - KA RIBREASEIEE

H B0 R S HIE RS T2, #E MME 2
P HTEJR (PERED) 1.2, ZREEEARER
POb R E . A E DRSO RIE R
WFERAEE S T R E AR A DRI R
W, NEERAT L S A KR . R RN T TR R
THER.

=B -F - -k EER REROREREX
tE i

SRR ORI R NIER (AT eVl
O KA CDAEE Sl 20, & (ATEAER
HED. HEEATRNES, GEREREMtS

B — £ - A - P ROR AR R8T 5 5%
BEHEAMH SR AR R SR S IE
B ZREM A EAME SR AR R EERRA
HEME A IR (R B L — R E A
PR S B IR T Bk

(=) PREIXBERARBRZIFES

1R E ALK SR 0 Ik

R R 355 3R e 8O P 8 S R g 1),
R St = A o ) &0 3K [13],
B A R R B R BRI SR I E
AL EAN B E JE 8k L2 — R R A
B, CO Aefe, A4, B REL (DRD

EVE A WU EIR ., B B A B EER,  SAH (WK 2). IRERERREAKRZESE
4000F  —m— e < DASMTRAA
—o— MPGE > [
3500 —A— EH —o— HifF
v Bk HIE
3000 L
2500
% 2000 |-
gﬁ 1500
1000
500
0 1
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
B 4
B 1 EFEEZXRDRI TEH%
KFA A, H 8%
PO WS, ‘

B Ak KA < A
G|
fe |

HEEEg —— B WSS
PR

B2 REZESUFISHEATRHKIZEEE

106



PETIEMEF 2021 FF F23% H5H)

PRERM A, TR RARBAR, EXTHEEE
MR, A7 A0 ™ B [ B HE A )

2. FEIPIE A SR A ik

FE AP S B TR R AR R R S,
F B R AR (EE 7 A 55%~60%) F1H
fi CERFR T 20 b 23%~25 %) 5 MR R B iR
AR [14], 1ERIE IR SAARE N B RIE A
FEIPIE S SR AR R T2 RS A A
b SRR, AR (DRD 55 (AL 3D,
I 2 A A% 1T 78 43 R AR A AT LRI = B AR P
BAGIERMS, NE RS ER R T R
P WA T ZMARRE R, BOARS. ERTH, £
RS DRI PREA =, Relig A P m e iR 14
FI R R kA B ARG R Kz B PR e b of0 B
WG, RSN ERHE R R, AR R
B HIE, RS — KA DRI AR IR
P 7] FAE YR — 444 DRI 4%

3. ZRe A B AR A S0 A8 Tk

Z Re P [R) B AN SR I 2 R AR IR 2 18] A B
VERC. BARZF A DA s et A = A ge s A SER
AN B IPRIE JF R A (L 4D, AT
AR AT E ME . U DIIC PR BE R “ 7R LR,
ARG R IR E IR K SR A, SE 5%
Ae” MUt Hb R, TR RURER. SR FaE. Ik
B B E AR S o IR AR B A A2 AR R A 2 .
AWM EZER, B HSGRE, REE
K ABAFLE Hh DX 1 22 Fh BEIR 5% U5 1) 2 18] 40 A AN UGBS
R, G ZERMEGEMRBARM AR, FTHRLL

PR

kigr A

TR IR I S Jil TR R

4. AR R IR 2R ik S Bk

FEHEMRA TR EEAHRZ T W
H[15]e MARNCEORBRAZ AN 7> P A JF S
REFHE AL B A RRSERD™ dh [16], R4l
AL R JE BN B, AP IR IRk 2K
REEERAL. BRI SRR RIA T, REIEA
Regp A IR R (K 5. fEIRE, BORITRIEHE
AL T REM AR IR, R L=
B RIRBARRARE R R A I EZ R 48, H
REFERT . BRAS . R ISR BORBRAR A B T iR
FH, EARE LRI TR TR REYR, AERR
FATEFRIIZIRT, R 25 R AR R IR T RETEA

AT B AR A R AL .
5. BB RS A AL IR AR SR A
i JE Bk

R T, ORGSRk, JF
FARB BB 5 B S — R AL BRI 210
U AL AT AR R T 3R, I A BT R
RBOEAE . BEIBIARRR AT SRR R o 1 445 4 (14 22 A
LI 6) = HSARBT VR IRATHE R, A5 ARG S5 K
ORI R TR AT OB e, & BT e
REEE TR RS 5 JEURE AT R iR Vi, A
RS E A R SR SR B R &SR
FERSMIE RS B AR ISR E A
AR, ENTEE R R A S AUk
BT R B AR R AR 08 SRk . B IR
B SR BEON R, SR AR GBIl i i ik

CO. CO,
= BRI
Yo ,
|5
|
25 R i B — BB
\ \
\ \
\
\ "gﬂf}hﬁ
Wy -
\
\/
AR

B3 FPRSHISHATERHKI ZREE

107



- - S - KA RIBREASEIEE

2=
2y

T TR i wa
SN
| B
[ ORI T
Hz
ekl Ul A B
e T
| Yol i
| = /‘}‘3@“
ENEA
Tl ' y < a—
HA
E4 SeEhEEIMISBATEST ZREE
¥
}
WESR —— 4 ML
W At
ﬁ r-r—-————"———-—-— - |V
WER —— : BE e B e Rk
< |
. \ _ T”z
< =l
1S — . mE KBEAS B A5 FE WG it
k — LR IE IR
E5 EEMEARSHEBATEST ZREE
KeH
P 1 =
PAELS 0 e R e WA
;E.:'g\
hi ik
Kt Hff "
s - Yk B o R Y :
T P ELHER R

Elo6 MMEXMEESU—FUEEMRHSBETERH®IZREE

BER IRTHAE . BRI, (R FHRBI TRRTERL R B, RrRR 5 R Pk
HBCAR BRI . HAT, MESSEORE AL THOR s — BT R & %

108



PETIEMEF 2021 FF F23% H5H)

(Z) B-E-S-HFm L EHAREEMEREITE

ST

TEH S0 R VA= AR, B A A%
SRS A PR AR B KR &R s DL b S P R 12
1 85 K DX E Tl &7 S 2 5. O MREFE KT
B, Zae R EAME SR ERE AR IR T K
AW RS T P AR REYR, R R K AR ) A
A AHIIES, BEFE (16.2~19.8 MI/kg H,)
N LFH AR R B B ARAR s AR A S P AR
fai 2, AedE (34.3~139.7 MI/kg H,) W& T £ 6EHh
A B AN S A Z REFE (200~240 MI/kg
H) KF&EE. @QMNEFHE, FE 5 HEY
Hby 35 At B YR AN A% P T A A BR IR AL/ H R R A
G L EMET AT A A &R A
(0.3~1.5JC /m*) e fiks 2 A8 W [A) B ) &1 R A

MAFE M ZE . OMNRESEBHIAEE, £
RE PRI [17] FOiRHEBCE (1.2~2.0 kg CO,eq/kg Hy)
B/, FEEA A (18] (11.68~15.8 kg COseq/kg
H,). AEHE IR SHIA [19] (8.9~12.9 kg CO,eq/kg
H,) k2, BEAABHIE [18] (18.8~29.0 kg CO,eq/kg
H,) H Ko

T4 T 5 P — £ - A - B BEROR B
IR BT . TR, % T 3R E Ao U Y R R 1
EYME, AHERER A EE R AR, B
PSR SO RIFHEN ST R %
TR SR A S8 SRS B TE PR SR AR X R B HE)
DA o J52 1R R85 R R SR SR D s IR O ek
SRS — R E SRR SRR R L R R AR
H, WENEEMERAIFEI RS RE. HIRK
T, FEPEARHI AR IR TR R IR, A

(0.4~5.0 7C /m*) FFBNEK, X2 B AT FAE R VR 1 A

*2 FRIBISHKAREES BERTRKRARBEZEE D

ST i SRk 7 E ARSI s 22 RE P[] E M i &

PR L 5% LSS A
PEE AL BER GIREE & WAL RS R BB AL A CCS/CCUS 5 HAb I A B R B2 L, B
AR EIRRE BHI BRI SR K AT SEHUIRBRHETL D ESON
HoR KIS i) 2 NIV AL ON A HBEE R YOV TRE  CCSEIARMA A, “XH”
JEAAI BAMHIE T 2R K. (SR H AR 208 T BoR
BBt K&
BIPARIE BPRREAN S BPR RS R BRI R LR RBRSR R A T R
MRS, AP AR R Hei e NSRS E ER PRSP HIORE, EP
A FEP RIS AR BT =R R R R R R B 8 H ik
i) 5% L S RARAE R E AR
RN BRSO R XU HARHIZ)
AR AR BOARTT &
ZREMFEIEAN ALA R RIEOR K A fk “FENFCFR” & FTEERIR. L REIEAEAE
il A I8 S J fffE. L REMAENE TH 4 i) A 25 [ 73 A AN UG FC ) ]
BRI FREREIR R IRACE ORI R, FEREIEC RS (RO TR R b I AR B ) R R [ K
FRL AR A Al S AR PR A POREE 22 15 IR, SERREEE T REIR BT
HKHIRA0E R ZREMEG N HEARTIR  SREP L BEYIP TR, A STRRE A f RN
5 TR L Hg M2
FEFMRART AFFARRUREEST  FWARRULRER  SHAREEREML, % EE R RIE S Wk
HEMEIER  ARFHRR A ZeRAREOTR  RRTHIEBRABIE R ER LA RS
BRI LIVATE SERIESPN BARA IR AT 2 70 B [ eI B ps
P = RASEARF IR IR L AR AEH R TR Tk
B PR B A et RElAT W BERE AT BRI, 32 “XUK” H s
REFER ST 2 i kD)
PSRBT E  WAAMERRPIRBI TR RSB RMZR SR A7 LB 2 BRI RS R H
Bt R R E AR AN YE L B 2o ORI MR FE R R R i
EE St HEIRE LB IR s BRIEMRER AT I “ XUR%R ™ H b
RS R 5 NI S v i WA 957 ey FEALANERAT ML IR B R IR 2R
K&, RTHTILEE A SR E BN E R
REVRA I 2% B, AR TFAT B A

BE YR B3 U e RO

e CCS BRI GIAF; CCUS Fommlizh. FIH S5HAE;

CXUR” FORBIEE A

109



- - S - KA RIBREASEIEE

TGI8 SR I IR B AP RFPE R Y, 7B S AR R
JEA B JERE F AR EIE Bk RIE (L
%3,

PR AR P AN T B FE 0.4 t DRI THEL, X NI
FE240 N'm’ (21.36 kg) &AA; ZAHPIENT S
AR, AN ) S AR RS S DRI- FAP AR =40 2k 1)
SEETERE (REFE. BHE. 25r1E) HHTIEN (L
T4 [20~24]. MBEREMEER, Fh MR ReRE
s T DRI BLAREN s IBRHERUA R, el
WicHERCGR T DRI B RAIR: MWRCA A FEE, DRI
PR ) AR 1 TG AP RN . BRI . DRI FLA
PR T BAR

M, E-E-S-%K=IEHELAREARRER
Bl 534

Ll 74 4 R 4 S RE YR A i R 1 B I R
X, BRSOl S ik B o A O — £ — - Bk
PEECRE J. B, fE . BBk =R AR Gl
SRR BB RIR LS &, RIS

A S I 1, [ B g 3R U5 R 3 X v I
BRI AR

(=) LWAdsRRRERS =l & RAT{TMH

W HEREFEE (WE S, WTRAHKE
PR Z N 1.94310"° Nem® [25], FESAESHE
PERE. mmd. s, KEm. Hrhm,. K
BT HALRFET . SN DT, R
M SR, XUH. KHEL. SRR B R
AB R VRS BN 8.31x10% m® (& 4 [H 1)
27.7%), WA WG P AR IR .

F MR AE 77 1t DRI FE 618 Nem® £E 4 1<, [26]
SRAb &, 1L PE 4 S T A2 7 DRI 3.138%107 ta.
AT AR HL ) GEATITE] A 6000 h/a) FH T HAE /K il &L
fER 1 Nom® [V TR IHEE 3.5~5 kW-h HL g, R4
72 1 t DRI AR 75 Y #E 600 N'm® &<, HH kAl 5l
PO AT F AR RER AT A2 DRI 5.124%107 t/a. &4 1t
DRI 7 {H#E 320 N-m’ (IR (95% CH,), kAl
Sl PE AT T DRI AP RIS = BN 4%10° m?,
Bl DRI A= 773 129°8 1.25%107 t/a.

*3 TRBISKRABE BERERKRAR RE NS HRIGERE

oy o e . . 55 A 2 s ) PR R LR 1))
HEESAHENE I AN i S DAY PAGASAGA Gk e
A
L BPHS EPIEE oA AROA R oo Rk
I JFEE A M 77
2 He W R AR SRR A ] HARRS R o PAGAQASA A ¢ PAGAGAGASAG PAGAGAG NS PAGAGNSAS i
W JE A A RETR IVAEE e
e RS S E|Se 3 R PAGAGA S e PAG RS NG A¢ PAGAG IS PAGAGAGAG
W JE AR TR,
fIRR e 2 A ot BB Yootk Fededede Fedrde ¥
— b E SRR S 8 B ek

Fz4 B - BPEARSEIPEREARESMERET L O
HRIRA% BeE/ (G-t AR TR EE L (t CO,t ) A/ (T TEt )
[y A 19.63~35.41 1.86~2.53 0.28~0.32
PS4 RS 5 DRI-H 5.72~6.57 0.48~0.70 0.38~0.39
e AR S S & DRI-FL 2.73~4.86 0.27~0.36 0.38~0.40
FEpP A S A DRI-FL 1.49~1.54 0.33~0.42 0.37~0.40
Z e W [F) B M SRS & DRI-FEL 1.79~1.87 0.11~0.12 0.37~0.48
TRB i i 45 A2 S AL A A DRI-FL 1.87~3.15 0.24~0.95 0.36~0.38

110



PETIEMEF 2021 FF F23% H5H)

2019 4F, PG AN EF= 2N 6.028%10" t, 77
Re R ZE A 81L.7%, £ TEH. TEAKX (A
#6), Horgm. KEH. hndmreaE@d
1x107t, Hrii. B8W. HWh. KBhrEsEs
N 3x10°~6x10° to 1l PG 4 £ % 75 2N 9.696%107 t,
Ho BEW =8N 2.575%107t, Ik, KB,
T, B EE 13007 t. PR E
SR AL, B AT AR S R A
TP EE, (HRRETAE R RSN &R0
FE AR T HIE, TR AR = Ao ) o) 75 5] B
AP0 TE AP SRR & 5. T I R
PRI, TEmE NS AE~EAHT
DRI, AKAIH T K EERE.

L 75 28 £ AP S EURR & DRI AR 77 5 80k A

2= A Je fe VLS, SEFRE ., ERgHbIX
B A DRI AE 7= 5808 b 2 (8] A R =AW &
A] F A GE R A A8 & DRI AE 2 5408k Al 23043
A, ARRIBALH FH F A i imm 4. LR
AN A o TP AE P2 ARV FE 40% DRI
(— A 50%~70% &4 30%~50% DRI [7]) {55,
AP RS B ZURS & DRI R B8 42 ] A8 P R AN B i
N 7.845%107 t, FEARTH R I BL 1L PG X DRI ¥ 75
sKOCHARP=BERLRIN 7.38x107 ). BERAHI A&
DRI AR B 4% 7] A4 P A0 B 208 3.334%107 t, 1Rl
Ui I SRR AR B R AR AN 2 B IX AR R
BRI 1] A AR RS SRS DRI A AE PR
RN 1281x10° to (KL, 7ER I ARSI A
A DRI BARBRAR R L PEE KR — £ - & - 8™

®5 WABEFES. KlS. JBERERERIE (2019 F)

X PR/ (<10° N-m™) JRER/ (x10° N-m®) A F A AR LR (<107 kW)
p N 22.46 0.85 59.63
KA 0.00 0.00 475.57
SN T 0.00 0.00 462.80
DiRA L] 438 5.40 528.95
PH R T 1.64 0.50 153.68
i 24.36 423 158.90
Kiqm 29.72 0.59 150.73
T 2.34 31.45 84.94
S 51.50 8.59 159.03
I 3 T 33.74 19.35 73.95
bze! Rt} 23.78 0.00 254.05

e RPHHR A LTI BT SR QPR 7 AR AR (2020—2022 4F) ) o

Fo6 WAEHMENTENREHE DRI £EBHNE

X FLAA R/ (<101 ©) IS DRI/ (x10% ) PR -DRI/(x10* £) Al A BEJE-DRI/ (<10 ©)
K gt 1307 363.64 14.97 119.26
KT 111 0.00 0.00 954.11
PN T 0 0.00 0.00 925.60
T 64 70.87 95.12 1057.90
FH % T 0 26.50 8.81 307.36
T 305 394.17 74.51 317.80
KiaTH 608 480.91 10.39 301.46
T 475 37.86 554.01 169.88
SR 347 833.33 151.32 318.06
I 4 T 1206 545.95 340.86 147.90
) i) 1605 384.79 0.00 508.10

e P HHRk A LTEE BTG R AR R RN FE R S A5 R
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