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Abstract: The data quality of power carbon emissions depends on the accuracy of grid emission factors. In order to obtain the
carbon footprint emission factors of the power grid for the calculation of product carbon footprint, based on the original data and
calculation method of power grid emission factors, the accounting scope was extended to the upstream fuel mining and
production, power generation facility construction and decommission and power production, taking CO,, CH, and N,O
emissions into account. The carbon footprint emission factors of the regional and provincial power grid in China in 2020 ( unit;
t CO,e/MW-h) were obtained. The results showed that North China has the highest emission factor (1. 005 t CO,e/MW-h) ,
south China has the lowest emission factor (0.470 t CO,e/MW-h) , the provinces with a high proportion of renewable energy
have the lowest emission factors, and the emission factors in nationwide scale decreased significantly. The carbon footprint
emission factors of the power grid given in the study provide a reference for the calculation of power carbon emissions, which
are recommended to the calculation of product carbon footprint.
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Figure 1 Carbon footprint emission factors at different stages of
regional power grid

M T AW A 8T W] AR AR IR HE I, % B
FELAN T R0 5 SR B A= 7 HE T L il 15 it g 13 FTR
BeHER LA B CH,, N0 fHER, 5 2012 4R {5
SR H AR A58 HlE Tl %) DX 3 r, P S 47 R R - A LB, 2020
AETT A4S A DX E I R g i 2 3 HE PR O 24
INT 6% , A B 7 b DX A4 v il DX 40 ) R B 119% A
5% ., HRT AN A 2020 4F X 8 R SF 34 HE A T
B FHAR B 3 /N T 2012 4F #2020 4F L ) HL g ik 2 0
HE 3R B 52 B 3G b 461 0 G K T 6%, 1 B AT
A VR HE B SRR T SR B A S Ak A i 15 AR 1
P K CH, N,O BYHERORN B A6 T8 ol 4 g, an )
B2 R e I el RN P O R E N R o o g
FUT 5 R R HE R, 2 O B S BR

P S B T R X e 0 e g B A 9
T PRI S AR R e . X E TR
5L, M 2008 4FF] 2020 4, 5 X I8 HL R HL ) i T
HE A S REAREA B, F ¥ FRET 31% ., T R R
5 ) FH S5t v Y g M DX A R B e K, 1K B 45%
JCHL R 3 P b b X R I R RN HW BT



234 HooBE

T i %41

18% , 4= [E L WA F R R A R, 2R
HL R HETC T M 2015 4E 0.6101 t CO,/MW -h">* R
W4 2021 4E 19 0. 5839 t CO,/MW -h'™" 7E 2022 4F
WTFFEH 0.5810 t CO,/MW-h' FEAET 4.8%,
Do 6 e 17 o AR 2 05T R R R S T — R kR AR
il & LB SR . 2012—2017 AF (9 ( K05 R B iR AT
ity B s Al T A AR HLBCOR . s Ah 3R E R
LAT T AR Sl ok e T #2020 4R
12030 4F Al HEAE BRI — UCRE I o L 43 i3k B 15%
20% M E K BER Y, dgs Rk E, o] A AR R L
PN Rl R | s s B R O A (S V- ey
kTR St 35 B R T HE DR Y s 0 S i
B,k B ) B T RE S iR S R 25 A DG
2.2 HBERE S RATHNREF

2020 A [ 45 2 HR I e L 8 HE DR T 3R 3 BT
N ALAL AL NS AR R L PR AR
HESMAMAEBHRE TR, BBEET 1t
CO,e/MW +h IR 2 AR XF 5% 5 B0 G 174 44 o A B K, %of
TaX e N B K A8 03 I M AU RE DG AR K& H R B
Wil B R A . R R A O B R i R H O R e
BLZS B, 20349 11 166 B L K T 40 s IR 9 ) A el L s
BLIL R g8 AR AR K HL /NS £ < 1000 b, A R &
B /N B A O 1500 b, 5AESIRELAR 2019 4E A JF
[ 2018 448 g% H I HE R 7 AH H , 2020 45 75 AROFT N
5T A8 %R I, g ik A R B K T 509% LA
b RR A TR R (26%) 1Y 2 f%; 3 5 2
KK U IR R R & R ATY SR TE P R L A A
BASHES . TR CEEK =R U O HE R
TFRAR, A Bl 3K S84 7 AR 4 4 Hb 1 15 10 52 AT
TIEA W IR S e s B AU P R
KB KE (G E R 80% . VA LA i b
POt X (0 ELAT & R i 3 Be R A% H 38R R AL
K UL O B e L K BRI &, 2020 4,
HIFA G IR A BRI A =R F) 3638 J7 kW, iF i
REUR & & 847 42 hW -h i, XUt & HL R 3k 5] 90% LA
BT B b AT Y 2020 AR DL B 4 8 56 45
1 B bR, — 7 T RS T BUR R ), 5 — e
JH AR S sk e HE R 7 R A

A 2020 4F K ML AR (18 2) kA, KHL L
JIN T T AR R LG EE R A 0 HE R IS R L R
A8 O HETC R 78 o K R S G IR T il
I HE PR A A DG 4 BT, K R 3 R O TR A

R3 2020 FHEHEEMKRETAKEF
Table 3 Emission factors for carbon footprint of China’s

provincial power grid in 2020
(t CO,e/MW-h)

B4 He A T H 4y He ik A 7
i 0. 9869 1L 0. 8029
K 1.0185 Wit 0.6165
Ly RN 0. 9842 LR 0.9051
e 0. 8073 Bicy s 0.5714
Kt 1.0149 ANt 0. 6962
T 1. 2067 boRE:] 0. 8304
17y 1.0078 Wt 0. 3800
e 1. 1621 W 0. 5559
7R 0. 8852 Ei/N 0.5010
e pg 0.7592 P 0. 1533
Ho 0. 5344 IS 0.5188
Hilg 0. 1312 ] 0.5730
TH 0. 9503 i3] 0. 5550
B 0.9281 Bt M 0. 4940
I ¥ 0.6512 PG| 0.1764

(R*=0.6846) , YL W] J I K v, Ju H 2 SRR 4 v 1L o
SR B e E R R Y B LY
NS4S D K FEL o FEAW e, T 4K 252 24 4 st BTG 4, it i
KT S v 5 TR TS AR TR LA AR R U A XY
B K m i IR B 20% LA B X R4 4y B
AL, Ha vt KRB W, A8 TEE MR
JEU L et R, B A R S | R {H A
Mo S AR/ R 22 R A A A i i Ak e
BEHEHCIA Tt/ o ROk BLA A JR2 T 43k i T e H
PR A G LY RS IS R RE IR A L, NS
TR PGSR S A Oy, AR e E A AT A fE
TR A BB A M R Rl 32 v K T R O,
QR R K e T AR e B o Tk
K v BB R BB A7 A 28 5% A R4S 1 Z T AT 9% B Ay
BORZER . ARMKEA S H Gy ol ABEAT ORI =
A BRI R B, B AR O )T R AR,
3% i

P g R e e R B9 2 Ry A | Rk
R IBCHL I L Ty e A 38 DR R A R ) T
M CHE, ARBFFETHEE T 2020 45 [ X480 &% 4 % L ]
R TR B PR, AT LAT 4

TESRBHR b HE TR A J Aty L K ] 1528 g UK L |
HL ) L T AR SUREIT SR B 2R 7 A v it A i TR
e e BHEC A B CH,, N, O HERL AN A % 5, HE ik
PR 3 Y &2 o DA Lok 8 % i 1) R g e R 3 ik R
TR N AL, R St S e R HE



%3

TALYT, 55 12020 45 v [ DI A8 2R e T v ) e A2 S E Y

235

100%
90%
80%
70%
60%

50%

At

40% ]
30%
20% ]
10% ]

0%

Jex
REE
Wb
ey
2E ¥
R
T4
HHE
AN
g
LA
WL
iy €

#dk ik
mKSIRAEE

R
Bk Kb

EH R M " EEEEE
il inadnl
§ lE E
‘-l
gesssrolexsgeee oK
HEEREXKS(«EEZ EZRE SN
EirFEEeglogE WXk oa
# %
= E W
a o &
L |
e R LR
BRERER oMERER s AMRER

Bl 2 2020 4448 0 & g5

Figure 2 Power generation structure of each province in 2020
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