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Abstract: With the implementation and boosting of dual carbon target, the evaluation on different energy system’s low-
carbon performance has received growing attention. Taking an integrated energy system of an industrial park as the
research object, aiming at improving the low reliability of the current carbon footprint accounting method, we usher in the
concept of carbon-escape and its accounting system, and put forward a new low-carbon performance evaluation framework
for the integrated energy system. Based on the brief introduction of the accounting principles, accounting subjects,
accounting methods and statements of carbon-escape accounting system, the proposed method and development path are
put forward under the assumed application scenarios of the integrated energy system. The application prospect of carbon-
escape accounting system is discussed and expected.
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Fig. 1 Framework design of a low-carbon integrated

energy system
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Fig.2 Application of carbon-escape accounting system in low-carbon evaluation of integrated energy system

3.2 EREAREFRRSZNBIERBESTSITE
3.2.1  EuipRik

(D ICIK A HT . FERE X H i85 8 B
H I A T B R R LIRSS ) I T 5 A
(4RaK SCRAE) IR BTN B A 508 25 )
A5 BT e HE A B e Ui . e RETRAS
W RGeS b iR W 09 A e A (IRTT A4
FIRRRE (IR AR 0 55 A B B & i B HE A 2C AR
PETRR R o 75 REVRALL O, F Wy 245 b 6 AR 2 1% | ik
REBOIE PR ATHRE E  RIR A LA e LA S Ab
WA R B BT B BRHE AR B/ E B R . TE
REVRE B B R G, I S AR e %
HBC DA YRRl 0 47 Bl S kL 25
B B & BB HE RS SO VE SR AR iR o 7 el X KL il
B, BRI EESR (B R RS ) BERL Bl 4
WA F ST R BRAHE RS RO VERE IR ; AL,
Z2 G0 rp A AR B W 00 A0 R RE B B I B ik
HER AR B, WARIC /I IR o

(2) BT B % A RELAG B o b 3R T 2 T e 15

SR I B HE A 8 ) B 3 5AL, T A2 IR ISO
14067—2018 il % AR -7 it e 2 300 — 2 Ak B3R K
6 B ) e SR T VR 2 HE AL ml Al s A ) A o 5 RN
0, 1z A A A BIPE M B R (LCA) XTI 7 i Ak
SR AT HEURI A 143 BT o G, W AR 4 5 ) A o
325 (BSI) A A7 1Y PAS 2050 : 20087 i FIR 45 78
i JE 3 P 0 I 2 SR HE O R ) i R A 18 T vk
T T I o A TR 3 W
W =mx(1-A)xBx(1-0)x44/12 , (1)
6=(100-B,)/100, (2)
U m MR RO ke A AR A S K ke/ke; B
R A R ke s 0 A TS i 9 2E SR HEIOINAY
FE 1, T SRR 3 B AL SEL, AT 3 1 A AR
{15 PAS 2050:2008 £ 15 . X FAN 1 o i 2 B AL R
BB EAE R, W, TS R 2R SR AT AR
g
X AN H PRI A % W, , T SR HE i PR ik 0k
(RaN;:!

W ,=PXp x1,x1,, (3)

© Editorial Department of Integrated Intelligent Energy. Thisis an open access article under the CC BY-NC-ND license



% 6 27

AR B GARBE SR o 09 1 A <77 -

e PR XUE N T sp AN kW -h/(4E- )
0, A b DT 7 XY — A AR R 5, et ]
B 0 R AT Y2011 AE T 2012 48 v [ X A5k
Ha, [0 1 34 AR AR B HE R ) AR A5 5 m, S A H
I T LT R LA

(3) T e % o A 55 AN o 3R il 20 S 0 e
A 3 ST BRI 55 2 TR Rk R T 55 BN o

(4) HEIRRR 1 23T H A% 0E . R0 1) % B ]
ot WA R BRI Ar B A, R R
Ry 5 U UM IR LR 1.

F1 EMRRNS I RIS SEE K
Table 1 Accounting method of carbon-escape value in raw
material purchasing and receiving
T H SR WA SR SUHE YT

1 < JEAA R i ;
T T L A

B« WA IR 45 s

A5 AR B 7 - ISR R R - A e T 7 - A
T it i — PRI %

BE  fiift AR DY it AR

A E
ik

BRI A (L
ik

3.2.2 HEERRGR

(1) Bk IR A IC K B o 76 1B 2 B fisoeE 14 1
MY T e AR iR i PR G 5 A X A 2%
PRI/ L B T B R IR A R R A
G RIRZE M ARG MFIR M i2FT . FEIX
LU AT A AR 5 AT B AE AR AL A R R 5 5
s, T P2 A 2R 498 9B 38 — SR AR Al HE i . — i
5,0k ARG 2 AN RS TP A A HERCAS fE
PICVERS R .

(2) 3 i e M BUEAG 3 7EMBOE el IX 255
REIR R G T, AL A R b 1T 7= A 1Y 348 1 ik
i A Wy, v AR T A AT b A ol i % A HE
W7k 5545 1 (2015) ) HLE - A 71158

44
Wk = D (DX R X Ry x5), - (4)
KB o8 B A REHER S COHER R 1 D, ik
AL § BB VR IR R ER 8 3 9% i, 144 8 R 1Ak
WRBHAAL A o SRR R T m?s R, A A A R
PR S R, A BERR R SRR BB
H0~1,

X R b R 1 v Ak A 1R i s i A 1
BRI T, ] S5 R I R AR LI
H A B HE T 227 H CM=041-VO1 {8 /b RIR KA
TE HE 4 BIL Bl 1T sk i O 5 — R ) B B AR 1Y 43 AT
L GERH EAAR R A AL A RARL AY FE UL

(3) M i BRI A W 55 BN o L3R T 9] 0 e 16

L JRRHE FE R A T A SRR B 55 2ROk
AT 55 A

(4) H iR 1 2 AL T o Bl DX P Al o7 3 i
FHRARME HARMNE BRHEOT kA HUE , AT
R 8 s T o 7 A B HE RO THAR . A B R
R B R B R R T T vk S A R B
FEAR RS, B AR AL Y T F (D) 3 45 SRk 7 IR
R, W8 55 R0 AT 45 Al A B d o i A 4
ek " TR R SE BV 55K o LAKRRE RISl 1 iE FE
AR A Y RO D ), kT A 2.

R2 RNz hiER T REREBEMIEKAR
Table 2 Accounting method for carbon-escape value of fuel and

power consumption process

Az e I A AR T TREHIAA
R EEI D] RIS

Ti H

i < 277 AR i) 365 2% - AR
sl
[ ST B~ (B - R LU
B FAB R SRARTT AR5

i - PR T 4 5 -
eI P]
B AR R AR

i
{IERTALS

T ORGP A RGO BT - A B Ak
ik TR~ R i
B - iR H B i R

{ERTLIS

DAL SR ABGE Pl X 235 RER AR 4t Hh 21 T 2B iR
MR Sl . P b e RGBT R
T EAFAEAR Z A0 30 A AR ORI W R B
e TR 85 B 7 Al 8 S AR 55 A B A A
(IHEARIS ) o 3 S 20 73 2555 O RE A 38 I 55 5 A
TR T SR X 2 Bl iR i) S A 25 8L, R
J5UA WY FR b 5 ML A 2 T A 20 W S B A
AL RE , #R AL 55 2R R T RE S 4R 2
T T A WS Uk 3 -5 T S AR B 2R
3.2.3  PAIXZEERETR R GE R0 RaR VR E

SE IR IR IR A Z 05, il T LA S 45 GE 10

VTR AR iR 5™ A4 4 Bl
TR A A AR AR G IR R 1 DL 1R R DR
o XTI X LR G IR AR G M RBR E 70 Hr , A1 C
PEBOR A B iR, s i LK 3,

M2 30l LU, bl X 255 BE IR R 48 AN [R1 4
3 FRCT B IR 5 R R R B ST R I
R JF B DT R AR B ) A A B
MR e, PTAF RIS TR S N B BRI AR, BRIV RTSC
Pk etk R ik R, W R 807 R
1 B HE I 1O , 2R G A AR B A ), T 1 D — A
HWr 235 RE U 28 SR e Mo 55 ) A3l

s 2R AR, B B A PR FE A
R GURBRNE AT IE Z — , BT ik ik 4%, OC B
B X ARG RS Z 5 B DT . B,

© Editorial Department of Integrated Intelligent Energy. Thisis an open access article under the CC BY-NC-ND license



<78 - ﬁ-\/i‘;ig ,?, ﬁt'«l%\

% 45 %

®3 BRRERE LT

Table 3 Simplified example of carbon-escape flow statement

TiH A _EAE

— EIRIR
1B A B A Y g i
2 WFR VLTI ERT 7 LE Y HE IR 5
3R MG IS RL ) 7 L A HE TR 5%
4 LR PEEARY A B TR i

SR N
BN
1R 7 R R
2 RS EI A O
3 RUAIEURT Y7 O
4L PR T B R

i
i

ol SN
= BRIRHK
AT A SR S7 55 ST Sl A i
2. oAl P9 S B s ik
SR 2NN
PO AR A

v R A i el DX PR A, i 1 2 2 T T AR R ) 22
SR, A2 R LA AT A RE IR AY I A S ) E I
A B A Ttk ARk e DX, D75 L S s A 14 1
OEE A5 Ay DA™ ah B9 BRAR 2SO S A, U AT
75 [ LA 1% SRR E A A5G A JEE R P Sl
R IACR BRI A R EENIE
FrBbr . BESEBIZH AR, Ferb 24 22 i B Al i
T, T3 L3 AR AT BE 24 B> R GE Bk HE
T A X LU e HE R ge it AR Bk =
LN E A D RESS R E AR SR /vt N S S|
I, 3% 23 T 28 GE AN (U fif R M I A 1) — b 7 3%
LI I RE R AR A "2 JME S BEA T AT LG B %

w5,
3.3 BEBESITESNAMNITE
3.3.1 S LCAMXE

LCA J& 48 “ X — A7 i 2 G2 (%) AE i Jo] 300 v
Al R T A B R L g AR i
AR AT H Tk 45T 43 B, J2: 1SO 14067—2018 1 PAS
2050:2008 [ )i FH At

LCA B8R 53 Hh 1) dife s 2 < >R FH ) 50 A
ARME PR AE ME AR M, B0 i FH 3 U PE R o BRI,
WM 2T kiR 2t R AT, v A 3R
R T AL A R R WA S T . S LR
BT A Bk A2 30 28 A 5 R B h By T, B KEE
R R ST A BT 5 2 AR E B 2 43 PR (R Bl

JETBAZ I, T LCA B9 — 86 AR 5759
3.3.2  GRIEBAAHT B AP

AR B 53 BT (432 BT 2 « kit 25 70 43 BT — g
%5 S THIA— iR BUE TR — R R B4 i —IK
e A o

X3 b SEL B R AR L A AT BETE ) IR Y Bt
U A~ B i S 78 T X B (A A B . R, IR
NI 5525 1t e 3 M A7 8 Bl i T e R R AR AE
A e R s s PO AR AT, FEAE 3R 2 4 o Fr it A 1Y
#IE, AR IERR IR 25T RGP X 25 5 BB IR R Giis
e B E . B S — 8l s AL
B PR FRARMERE I 5 W 55 251 RGeSk
3.3.3  BRiRSTF RGNV M H

TR 23 T 38 Ge A AR P 20 BT 1T 19 7% Hb R
Al EEEELUT LA

(1) 85, BX A W5 2t B R g kAT
SR AR, i, v R B E B R G,
e HRB I 23 T 2 G0 (1) 4 S AE Z B8 IR ) 18 AR
[i] Bsf, 37 88 A S e IXRNAs b 15 BB 22 1 N 2%, 4
AL BRHEAE 515 B A WAk 21 HE B i
6 E | ] SR B4 R Al B0 SR A DX sl 3 B Al S i
WU HE B AR5 R Al R = SRR T R A
VAR e e AN o A ol - S R 2
S

(2) FLUR, BER HCH il fin i Pl X — 4 Ak e HE i
4 53 AT 55 W, 48 TP X 45 200 0 B 1 e A B 1) M
P, HEST A AR AR ] DXl 9 sk 1 4 R 1A R
8 BORRRGR T RGUREA RORFEAE A

(3) ZE s % il 25 11 R G AR S ST, B
e h X Al e EEE R ST BOR S HAR
Ma s 5HE . B, N E XA RRIE RS
KL B ORHR Ty W A B A AR R S 2
— I R R G TR, W B 45 T Ik 8h 5 EME AL
SRl X R Geh ik T, SEAR KR L5
RGBS BT I AT SE P
3.3.4  HAthn i

WA R 2 ek 2T e X 25 A e R R 48
(1) 107 FH 0] R A SR FF R AT o ol 1 BB itk 25 11
AR Z Y B ik B 7 - A g R ISR A R R R
G5 W5 R AN R B ) R AT e 249 RAIL R 1 BE DR 79
AP R) A

X AR AR 5515 B G B0 5 T A
JE B HE )AL ] DX 2545 B U 2R e J 30 A B 30 Bt )
R FEL T e i 28 TR 43 A 5 R TR A L A A
FEARRIEATIRAMS o

© Editorial Department of Integrated Intelligent Energy. Thisis an open access article under the CC BY-NC-ND license



% 6 27 R EF, 5 AT SRR R RARBO RN P 6 2 - 79 -
. TONG Qingmeng, SHEN Xue, ZHANG Lu, et al. Standard
4 HWiE

SRy 3 IV RERAT Ml TR A A B K A AL
e X B A 097 55, A SURFEIRIR 23 THA R |
PRS0 o S B s 2t 300 A% GRS R 1) AT A 1 [ B, T Ry
bl X 25 G RE VR 2 4 ) Il 1 P AN B A48 1) F 52 8L
MEIISIRY . R ST RS E S I AU
SERT TR 5T W55 2T HA R AE TS R,
BN R KL A BE VR R G A kS e ot
A t B IRE . MHE) I HT BT I I Y 1R AU
DRI ST TFIE ARSI R SHA W52
THR GG SO RN, W% AR SR A9 1 H
FIHE R

S

CLIARTE AT, EPFBE, BRI AE, 25 . XU H bR T R AR 25 & E IR

RGN RHBAR KPR T]. 8 R G A 91, 2022,46
(8):189-207.
ZHANG Shenxi, WANG Danyang, CHENG Haozhong, et al.
Key technologies and challenges of low-carbon integrated
energy system planning for carbon emission peak and carbon
neutrality [J]. Automation of Electric Power Systems, 2022,
46(8):189-207.

(2] ESIGE, 5, R, 5. BT 2735 1 255 BE IR

WAL B[], o LT R 2 4, 2021, 41 (17)
5789-5802.
WANG Jianxiao, XIA Qing, LI Gengyin, et al. Mechanism
design for integrated energy markets based on multi-market
equilibrium [JJ.Proceedings of the CSEE, 2021, 41(17) :
5789-5802.

[BIE/NE . Mg G RE IR 57 5 & (D). M
AR R, 2020,

WANG Xiaoyan. Research on the development of integrated
energy services platform by power grid enterprises [D].
Nanjing: Southeast University ,2020.

(41580 . el X 925 & BRI R GEJn VR IF 9T

XD ] ALt ST TR, 2020.

LIANG Jie. Research on post evaluation of integrated energy

AL T7 A

system project at park level—Taking a park in North China
as an example [ D]. Beijing: Beijing University of Chemical
Technology,2020.

[5JHARANGOZO G, SZIGETI C. Corporate carbon footprint
analysis in practice with a special focus on validity and
reliability issues [J]. Journal of Cleaner Production, 2017,
167:1177-1183.

lo]PREE, b Ty, ik, & . T2k i A T A vk 1 i 2 30
R  EBRAR 5 SEBR L) ] bl R (2
BEERT) ,2018(1) :46-57.

system of accounting footprint based on life cycle
assessment method: International standards and practices
[J]. Journal of Huazhong Agricultural University (Social
Science Edition),2018(1) :46-57.

(7] AR, T, SR Bk 2 0 A% 304 [ BPRAREAE R 5 A T

(T A 25254, 2014,34(24) : 7486-7493.
BAl Weirong, WANG Zhen, LYU Jia. Summary and
analysis of international standards on carbon footprint
accounting[J]. Acta Ecologica Sinica, 2014, 34(24) : 7486—
7493.

(8 M, ARG 2, R RS , A5 B SR IB AT 7 i WP Sk [T .
W R 4R, 2010,33(7) 1 71-78.

WANG Wei, LIN Jianyi, CUI Shenghui, et al. An overview
of carbon footprint analysis [J]. Environmental Science &
Technology,2010,33(7):71-78.

[9]X%5t, FA5 4>, SUTHERLAND J W, %5 . 7 it il it ek 7

FE I AZ S B A A TR LT, v ALK T L 2015, 26
(17):2336-2343.
LIU Qiong, TIAN Youquan, SUTHERLAND J W, et al.
Calculation and optimization of product carbon footprint in
its manufacturing processes [J]. China Mechanical
Engineering,2015,26(17) :2336-2343.

(10124 . 77 il Bl JE 0 s M X L M JCARE I 5% = 1) 52 1 BT 5%
(D] b5t A stMlk K27, 2019.

LI Nan. Comparison of product carbon footprint standards
and analysis of their influence on supply chain [D].
Beijing: Beijing Forestry University, 2019.

(11 TP, S0 2 A, X 5 T Sl el e HIR SR B ) 00 5 B

M I ) T BRI S BR0E, 2014,24(4)
19-26.
CONG Jianhui, LIU Xuemin, ZHAO Xueru. Demarcation
problems and the corresponding measurement methods of
the urban carbon accounting [J]. China Population
Resources and Environment,2014,24(4) : 19-26.

(12 I KL TR A B Bet s i B 5E [D ). K%
RIEBETR:,2018.

ZHENG Qiaozhen. The carbon footprint evaluation of
hydro-power projects during construction phase [D].
Dalian: Dalian University of Technology,2018.

(13 [t B IR 08, A0 P, 45 . ik 7 12 0 ik A A T 2 22

VRSB iR 2R ). 2 RS, 2019(9) :87-94.
TU Jianming, CHI Yingying, SHI Yushan, et al
Constructing a carbon accounting system based on
economic reality of the statutory carbon emission rights
allowances| ] ]. Accounting Research,2019(9) :87-94.

(14 B R, e TR R R ki s iHE B ID ). B
MR, 2015,

JIAN Jinjie. Enterprise carbon accounting information

based on sustainable development [D]. Kunming: Yunnan

© Editorial Department of Integrated Intelligent Energy. Thisis an open access article under the CC BY-NC-ND license



. 80 - &%

£ R

% 45 %

University,2015.

(15 VR M ¥ . M e 2 30 45 B 0 45 B 23 1 Th g 5 O IE E 5

(D LI R R EERAIE K27, 2016.
SONG Haitao. Research on the management accounting
functions and methods of industrial carbon footprint
management[D].Harbin: Harbin University of Commerce,
2016.

(16 53 , 5K H , 1 5 2k T HREE AR A B A8 P2 1A

A TITENETE )] R ST B, 2018,43(11)
1-5.
GE Jing, ZHANG Yan, YANG Shibao. The carbon
management accounting CVP analysis research based on
environmental capital dependence [J]. Environmental
Science and Management,2018,43( 11):1-5.

(17 J50%00% , I I X LV . it it R G i A 5 7 VR AT
FE[J]. W22 18I, 2022(5) :92-96.

LIS 1A [, B B, 2% “ XUk ™ H AR T £ r ik &
JER AR AT LT ] ARHEAR 2021, 43(6): 11-20.
ZHAO Guotao, QIAN Guoming, WANG Sheng. Analysis
on green and low-carbon development path for power
industry to realize carbon peak and carbon neutrality [J].
Huadian Technology, 2021, 43(6): 11-20.

(19X BRI, F %, 45 k™ B AR T K HL Al R IR

BRI X SR oM L) ] AR, 2021,43(10) : 11-21,

ZHAO Guotao, QIAN Guoming, WANG Sheng, et al.
Analysis  on  solution for green and low-carbon
transformation of thermal power enterprises to achieve
Huadian

carbon peak and carbon neutrality [J].

Technology,2021,43(10): 11-21.
(A% )

Wr#m B #3:2022-07-05; f€E B #3:2023-03-13
LM HE3:2023-05-11; B SR : www.iienergy.cn

EEE

RXE T (1972) , 53, B TR, 11, K4 e R s A
B HL 1 B4 ARWTE % TAE , lenlen22@163.com;

EREI(1973), 5, IE @2 TR, 81, e ) R 5E
A 2L HH B AR BT & 5 8 B TAE | guoming—qian@sac—
china.com;

IMEEE(1977) 55, IE R s THIm Bt SR ZR G RETR %
LA = S LT A , yanbing—sun@sac—china.com;

TUR(1979), 5 B9 T AR B, N ) RS H 3l
A A AR & 58 BE T AR, quan—ding@sac—china.com;

RWEIR(1974) 55, = G TRE A+, A 25 A BB R &
L T I A S I R B AL T & 5 48 B T AE |, haidong—

zhu@sac—china.com,

© Editorial Department of Integrated Intelligent Energy. Thisis an open access article under the CC BY-NC-ND license



