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Research and application of port carbon emission accounting system
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Abstract: Carbon emission accounting is an important foundation for implementing the “carbon peak” and
“carbon neutrality” goals. In response to the lack of a unified accounting system in port areas, based on Accounting
Methods and Reporting Guidelines for Greenhouse Gas Emissions from Land Transport Enterprises ( Trial) and
Standard for Building Carbon Emission Calculation, we confirm the scope and content of port carbon emission
accounting, take fuel, electricity, heat, water, air conditioning refrigerant and green space as the accounting content
of the port area carbon emission, and calculate and summarize the carbon emission factors for the accounting
content. Then we take a container terminal as an example to apply the carbon emission accounting system, and
propose a carbon reduction path based on the carbon emission accounting results. The results show that the method
has the characteristics of quick calculation, and can provide a scientific basis for the carbon emission accounting of
the port area.

Keywords: port; carbon emission; accounting system; carbon reduction path

RIRHERLGE TR T BT S ok g | fie
7 HARIEZIER, it — M Ik, [
FREWHEZ . BRGER, EEEGHRT 2022 4
4 HAAR T R TR 57 58— HLE i ks g it
BRI T )N, IR #2025 4

i aEI . 2023-11-03

g — E . MR g AR R,
BRI R R TAE SR A AT | Bl AT AR
YHE, MM E TR 247 A R AR R AT AR
faif, AN Al i 5 SARHEBOZ S 5 i 4 R H
Bt ) (PRI BRI (2022)485 5 ) R4 FIARTE T

EEBN: RFEk (1980—), B, AMld, ESB TN, REFLHK, HE, FEFEIHEFR,



.52 . K oiE L A2

2024 #

S ARV R HE AR AR 28 AN BRHE RO O T390 05

W LA 2 28 U R 0 R BRI BN, L2
PR E ey — I SR E . BT
Rt A T T T U 1 HE R RE, MBI TR
IRBRHE 1T, HJE i TS — AR R, &4
M B BRHETOZ S AN TR, B R HE
RAFEROR I 25 5, Dy AR AERS B 45 75 T AT,
IR — Bl 22 AT B2 1 By 14 e HE R 5
(U s TAY 38

1 BOBRHEMZESEE
1.1 BSE IR

BT R 45 R L) CO, Y& (CO,—eq) N
AL, EER 3O . HE A L B
WL SEE . s DL (BRI Sk i B 45 % 1
AL IN) WESECAE E,  HHEBOE AR AR E
eHE L Re IR AR B R A2, TEin d i b B
WIS AT BL, A7 i b R BORH OC B IR B
e PR R ECR IR R ik, AR

Gy =A,Fy (1)

L. Gy HRESMHME, ; A) W EBURE
SMHE P A 7 B 2 S A RCED R T
FER AN AR SE c 8T kW-h; Fy A RHE
R e 8 1 (7 kWeh),
1.2 BEJEE A E

SIS 1B HE IO R 25 S i v e AR e
KEE T E B REWMI R, AR AEZ
ANYERE, HorbfE B RGO AR B R
SEIRIEA PR, LR U B HE O B P
AN AT FEWE
1.2.1 5 AW E

AR E e HE AR 9 4 S B @ e B, s
B Y B PR B B, A SRR HEBOZ A R E
B IS E W B HE O AR R
1.2.2 EHEERE

AT AR B S A HE O, B e
Tk & SR AR R A Wl 2 R S e T
3N JUH 1k E R E AR, B2 R

H 7 AR Y TR U 2 SRR, L 3 S At [R]
Feli = SUARHE . 3 A s TR 2R [ P Y
W3,
1.2.3 ¥ RS i

1) JEF 183 C Al [ B 3h B be R
MR SARHE, 40 E AR . B ahikbe, G
HLHERCR T 254 = HE ik 4 A0, 18 R beds
B TRRRHER 4P 1 A HLBL ( H R ) SRR 1B
11, W LERELR AR R WAL AR, SihaE
BRI W ME LA i 58 A 4 e, BE &
VA SR Bl 5 A CAORE T iR A R SR K
B DR AL 2250, LA SR A =
SR, QAR A T T e R P Y
WO, RIRHEHE GB/T 51366—2019¢ B SRR HE
O AR UE ) P4 25 PR 1 A2 38 o i v i ¥4 7 1 it
Fa AU XA o R HR R wh A TS
ST ATk B HE RO AR A

2) JEH 2 IRWKA Ty, 215, R RRAE
RETE A IR E SURHE, s E K R,
P A kK B A BEWIE B, X H A iR =
SAHEBCB A AE I 2 BB, S
il 2 R NAS LTy . IR E R

3) S 3 $8 3h T A S BUE 7R HAZ S A
B 2R 2= R HERL, 1SO 14064-1:2018"1 2 XL
JFE 3 1 LR WS . B Tl SR RS g
BIPRS00, (A SEBRIT H I
IR Z 4, AR SRl Bl 1 28 38 52 % £
b i EE SRR s SR R (A T) ) P
RJEN], AXIEE 3 B S AT RS

2 HEEFH#E
2.1 HEE AR T
2.1.1  JRRHRECA

o [ E RGN RS Bl R be i) BRI HE T i, 3E
T R DXCBRORL T A8 5 AUAREHR A R 73155 ORHE
A F A

Fy,=R,C.op (2)

Ky Fy R HE R -, 1CO, /e (B B3 A4



% 74 REW, F. BoBIEESEI R R AR <53

PRRE) B tCO, /m® CARBREL) 5 R, A BRBHK)SE- 411
PEPE, TI/CBE TI/m® s C. R BT P &5 B
i, t1C/G); o FBREHR EAL R, % ; p A ALK

SxmsrfaEZ e, H3.67,
MR (2) TR X H AR o, HEk A
¥, HEWER L,

® 1 BXERBBEBRARETF

PR 2T BT PSR C/(1C-TI ) AR /% RALHE R,/(TI -t 8 TJ-m™) AN T Fp/(1C0,-t™")
Pl 20.2 98 43.330x107° 3.145 1
i 18.9 98 44.800x107° 3.042 5
KRR 15.3 99 38.930x107° 0.002 2
WALRIRA 17.2 98 41.868x10°° 0.002 6

T BB S R BRI REE A GB/T 51366—2019C B AR i) ARz AVELE 1 (A St 30 B Al il 2 SR HE RO 07

HEAER TR (A7) ) o

2.1.2 2SS A RRHERH

23 A IV 0 08 ik HE TR AP AE — o L, 1
Z ] ZINRHIEFUE R & R A ki, AR
BHmHE R, {3 GB/T 51366—2019¢ A RR-HEIL
THAARE) TR AR BOAZ BB N, it
DB HE ALK A A

23 PE A R A HE TR AR

m, Gy,
€ =1 000y, (3)

Ao, € SRR A e A B HE R

tCO,/a; m, AR WIHIEH] r TEEE  keg/5; y. N
WA AR e, 15 a; Gy, JHIVE Y 42 BRAE
I W5 M, ke CO, kg,

BEXTC A T, ok HE O B AT AR i S
B RN B B 23 R ) 9 IR n e AR X (3)
b5 B s s 1 1 T B B AR i o e 25 A
mn R V8 ) = I AL, AR SCHI T TR R R
PRy A AR IR S IR, e )
LM R AR B L 2, kD PR 5]
&%,

®2 Z=REHSTERHEREF

B e UG RERARGY AEGUEHHE R 7/
BB EHERM RTIEAW R ke “ﬁm_wﬂf Bt oo
R410 1 0.18 0. 045 2 100 15 140

2.2 BEESER 2 BHEHE T
2.2.1 AN AR

i DX AN F T (9 B HE T TR, 7 ARl Y b B
PRARTT A A A 28 SR HE R RE i 2, FERE
WHER P 745 s s 1y 9 JF K, HEE F B2
BAET U, s A R T 22, 2
OB HE R 7B 5. 703 1CO,/(JT kW -h) 7 i
FHHL BBRHERL ] 7B 4. 200 tCO,/ (J7 kW-h) ',
2.2.2 AN AR T

Y DX SR T 7 PR B HIE I TR o AR >4 M A f
TR RAT IR SARHER A T, s A SR
TS, 4 E AR BRHERCE 75 0. 11 1CO,/GJ,
T R B HE R H 0. 06 1CO, /G,

2.2.3  FRAKBIBHEBHE F

F K B HE L R B 0. 91 kgCO,/m* ™ Bk
HEROZ SR, FK A8 9 1 A 3 K o A A 7=
KE, AREHAIIKE,
2.3 ZRHBRITCIH

SRR U X BRI R R,
DXt g A A T DX e i i B T, S Ml SR
TR 1 5 SR A AP DS OC R ALK, B IR X 4
HH LA HE A DA RE ok 2, O I s X 2t e HE i R
RO 52 24 W i BRI TR P 5, ANl A O
BAmmt T 2% 3 3 gD SRl A mt i
B DX b Btk Y1 PR A Ry b D i DX A A
T, W AR N A SRR T N T R (B A R



.54 - K oiE L A2

2024 #

WX A SR A 1

F3 BXEMEBGCETF
H X demt HEREIX 1 fEM dbr EEY
S BRI I/
(kgCO,-m™2-a™")

2.62 7.23 3.97 2.16 5.60

2.4 WRHEBZEE

i b, i DX HE A B B AR P A A
HERCN 7 HEATIE B, FEFEAT W DR HE O S
et TR K B 3 TR BR L D S it T
R A RV AT i 8 X AR

3 BOwmHiNZENH
3.1 TREMEM

ML AL AEIA A TR, A [l B 5EYE
320 gy, 1A 7 JIUELA 1 1 T Mg AR
FEME, SkAERTHE T BE T 426 T TEU, Rkl

1] E D RE AL 5 S U M DX, ik A e
WX | SEEHEL X S R 1 A A R AR FEE PR A HE
6571 R L1 O . P ) W A A R L 1 ) | P ]
XA, SR 167. 89 J7 m* . 1k B vE i Ap e
EHIVENBE I XUN G R AR, /K48 Hi i 4ok A BE
SIBHE(IGV), Akt i H A
kB A e TR FE L (ARMG) , 1GV R IEAL LY
iR AT 3K S+ s . Sk TN 2 PR
HLBT o B B Sk R R G, T N L IR AT
WSTIBAT, AR AN A
3.2 fRHPOZSA

MY TR Al A7 ko8 e 5, W0 A&
6 768 J7 kW-h/a, SEiHHR 28 t/a, 24525 WIHS M
4,145 7 m®, ¥ [AK/K 11,534 J7 m’/a, HEK
157K 2.496 6 Ji m’/a, ;AL 13.87 t/a, LEHL
R 2. 614 )7 m®, HAkHFRZALR K 4,

F4 BORHMZEER

Al W HENE BRI A T (BRIE ) i B (- /%
i sk 3.145 1 1CO, 1t 28 t/a 88. 06 0.23
s i eV 140 kgCO, /m* 4,145 T3 m* 211. 40 0. 54
Wit —_ g 5.703 tCO,/(J7 kW+h) 6 768 J7 kW h/a 38 597. 90 98.96
EEFIN 0. 91 kgCO,/m’ 11.534 J7 m’/a 104. 96 0.27
iC - FEyRES 3] 5.60 kgCO,/(m™a) 2.614 77 m’ -146. 38 -
&t - - - - 38 855.94 -

I3 4 AT, W EBHE I 2 B s 1 L= 2
FH L B RBHRC b SRR 99. 0%, Atk F
RERIHETIE N AT RE . HER IR mak i 32, AT
AL 1. 5%, SRR s Dkl R 1Y 0. 4%,
BA B R
3.3 BT AR it
3.3.1 ROk Rk mIT A

A TR EDLAORN 440K FH s 3 3K 31,
TR S R LAY B IECTS G 0 % F AR Y i
R BT,

R T S B Al s A 1) 1A
Hir, ZREBORT 5, #WRBA, TR DL K&
PR B S5 45 T R A, g A 2N HOB R
(REELN) F AR, Il 3 5 X OB W R A, >
W DAV T B . s BB &R

3.3.2 JFRNMIIAH

ShA TR SR B DL KR A S
VTS PG 47 7 A, AT 2 E UL,
SRR BTy, W D T R R K AR R R SR A
Fr 5 AT KRR T
3.3.3 5IAEZII AGV

R H B HE A% 5 4 H 3l 9K 3l 1) A2 AT 25 77 A=
feHEcEr, JFAEFHER, b BOKLS 5 ) AFHE
SRR I AGY, S8 D 0 R, A
SRR H A5, SCRUHE 1T mHEL
3.3.4 KRG R S KR

INRHE D s AR AR, ORBRIL A & W 5
NMGERIRTT, 40 5230 1 M AR i A i s R K
PEEAERR LTS e AR R DR M K &, S
KR,



% 74 REW, F. BoBIEESEI R R AR <55

3.3.5 TReTH

SRACTTIRAE AT AR . BT e 2R
HRE | SRR RERe i) | A T RERTHOR, PRI
W HA LA eI FE R i, AT,

1) SR FH PR I I8 7 G I 2 R TR I I Ty b
BEHOR , SRR REINT . BB R R ELE R
U IR 15 TC D) M TR D i D e B, A gl
M2 S B, R AR E AL, PiE RS
FET 1 ZOR EALR M m b, 3% 1T & i F LR
Lok E, R BERMI AR R, A i E
HL BB [l 15tk

2) RHNRERAS AR AT H, AR R AR H
A B A TR AR, 8 g 3 AT RE A BT
RITREAS o, RRUTAT B3 A, 5 aROE IR
BRI (LED) o

3) FSMRULERHE B RIEAR . R 68
MR i R 40, ARGV b BB ZLSR 1T 7 R FR
Gy DA

4) AL E T ARG RE M E ., Rk
W I KBRS EREOR, ki vt
EIREE T2, SRR & BTt 7E0E
LWL M TCRGEE shik s, FRARIE L RERE .,

4 g

1) B D RRHECR £, 2B T HERR A
s L BRHEBOZ S 0 1k, AR R L 1SO 14064-1,
2018 ¢ i L3238 3§ Ml I8 == SR HE O 50 i
SiiE48m (17) ) IELUE, 5% GB/T 51366—
2019 EEFUHE RO T BRRUEY , SIA T 25 PAHIA
FIRZK RISk 3 XN, 5638 T W X B HE i
BERR

2) EAHSCHORMfE T Hs HARHEBOZ S N 2
MR HERC R T, s R HE O S 3R AL T Rl 224K
P AP TR

3) EEXFEEALATUS D AR T, RO
SRR R s DR HE B 2 Bk FHLBETH AR, B
AN A D N AN | AN o == S S B | =
WA it > = T )

4) RGeS DX S f R T B ) 4 A
B HE B R WF 5% B R A A L 3 1is

AL
HHEF

MAEXEENE T,
S 3k

[1]

[2]

[3]

[4]

[5]

[7]

[8]

[10]

[11]

[12]

[13]

ERERNEZ, RGN, £ BB, T ik
HENT G —FIE DB HE L G T RS AR R S T ZE [A].
Jbat: ERE B ZE, 2022.
AEASIREEER. AR = A S e A
Weii: PR AN S5 16 (2022485 5 [A]. AL BT A= SR IE
#, 2022.
T E S FRE A R A F], o E 2SR e
PR E]. B SLIRHE AT S 4R 1 GB/T 51366—2019(S].
Jb ot HEESE Tl Y Ak, 2019.
Technical Committee ISO/TC 207. Greenhouse gases-part
1: specification with guidance at the organization level for
quantification and reporting of greenhouse gas emissions
and removals: ISO  14064-1: 2018 [S]. Brussels:
10, 2018.
I G 7 X S AG AR AL M BT A B A .. i 13838
kAR ARy vk SRR (A7) [S].
Jent: FR R EUCEZ VAT, 2015.
BRI AE L TR, A GHE 5 i
EAMHBOZ T AR R R (A7) [S]. dbe: H
RRCBERINAIT, 2015.
A IR, 2 THUT 2023—2025 4 & B AT LAV IR
FARHE R B 56 TAE R 50 IS A R
[2023]43 [ A]. dbnt: A ARFIEER, 2023.
T RS IAE R LT AR AR R 5 TR H AR Tl
TR 2 SRR SR T AR DG HE TS R - HfE 3@
52023134 S A]. Lifg: BTSSR, 2023,
KRR AL G BEAT B IE - g e HERCE S i SR 2%, T E
S AR AE B[ EB/OL]. (2010-02-21) [ 2023-06-03 1.
https: //www. ccchina. org. cn/Detail. aspx? newsld =
12743&TId = 57.
AR BT A W D A 3 X A S e v e i
HEWFSE D] dbat: bkl Rz, 2009.
KTz, B, BN, At i DX 3 T 2 Hh [ Bk g
MISEAFTE[T]. ABEARPRI2E, 2021, 47(1): 41-48.
TR AR, SR B b X G T K BE PEAN T8
PR R B SRR S : L i il XA ], E
#kK, 2016,32(8): 18-24.
ZERRYE . AR N IR T 7 AR5 R SR R A LT 5T [ D).
M : ARG K%, 2012,
(K L)





