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Abstract

The energy and power industry, as the main battlefield for implementing the dual carbon goals, is
actively exploring ideas and methods for green and low-carbon development in various fields. In-
dustrial manufacturing has always been a key link in carbon emissions and emissions reduction,
and power equipment manufacturing enterprises are the fundamental support for the green re-
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covery of the industry and the economy and society. The primary task is to establish a scientific
and standardized carbon measurement system, providing effective support for mastering one’s
own emission composition, exploring emission reduction potential, and promoting green trans-
formation. This article focuses on transformers, a typical power equipment manufacturing enter-
prise, and studies the specific methods of constructing a carbon emission measurement and con-
trol system, promoting the transformation of the energy and power industry from “carbon ac-
counting” to “carbon measurement”, achieving scientific, digital, and accurate emission measure-
ment and control methods, ensuring the accelerated decarbonization development of the energy
and power industry, and serving the national dual carbon situation.

Keywords

Carbon Emission, Carbon Metering, Carbon Management

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|15

FE TR — I TR, R BHEEE — W E R, ok, febA” BArfe, 871
HEBO T ERABHAE N SR 2 T AFE RS S Bsb Rk, RHERE Tl sk t (% i
KM L EEO AR, 2 LR A S Ml A b B HE SO A R RE Ak U (1 BB RT SR [1]. Tolk Al
W RGRE . EmAER AR RA R, AT EE A S BHTBUKF R, B =
B, ZRth. FIRFSIR A AFE TR, b ARARR 2R A S B e ) B E I Sk 2]

2022 FERWIHME LR HRME ERANZE. THEHE 16 ARG EA (It (F
KR RN E) ATt FETDRE B8R TEMEFRE M Tttt #6857t
MR SEIL) » 2024 FE AR R (A ATUSRR K et rh AR ER RE W) . — RIIBUR SR
T “HES SR R AR R, b HE IR TR AT A ROE RSO, RS
[ R AL AR RIS 583 . RV A AT AR S BRAT XUBR H AR 3, B RTE T RE kAR Y
LB A, R RS o e R T RE b, B ) T s A T 4R (e L . AR SC AR
X SR L TR A I O B, IR UE A g e R B B AR R, MR AT A
M TT Rt BRAR A PR R IR A 4

2. EASMRIHR

(—) BB EER A

MERR FRFE, BURF RIS EE L 1122 e (LR fRIFR “IPCC” )AL 1991 - AE TF4h il & i == AR
T TR BB 5 TH R T IPCC A i 2 BUE I 1) 1996 4FAE 1T M IPCC 18 i 2 SRS B de 7 )
NG E SR AL TR = SRHEBCRE R AR o R, IS 2 IE B S UORE 2 E BRI T
IR BRI ARG . 1997 458 “RHBGE R 25, BRINIZEDH IR K R IX N i & TAE, &
o3 AMBURRE, HOGH R O i R ISR I 5 v R A B AR I SER R A
ITEHBENE, AW E RTINS AFE . S 4 R B AR R G — s iR == Sk
Heos R d B, BRADCKHEBGE S T = WU B IR, S AR A s . &

DOI: 10.12677/sd.2024.145134 1188 CIESES 93


https://doi.org/10.12677/sd.2024.145134
http://creativecommons.org/licenses/by/4.0/

Wit 2

W FE DA AR e B . HEVE S St 25K .

WA T SC B, BB A Alb o W] KA R B AR AR N, B BRACR TR R B ARKSE S
M E Lz, L E Al K S A B B T IR TARRRE, A T i HE O S A
P SR IRARE, ) 5 FRRSO STV 53— T3 THT AN M0 7 d2 A RV B 4% A2 1 73 A T AL ] 3]
1R AT RERRHESH DA U IR BEEK

(Z) ENBREEPR

FEpEARE R BT A F S, 2007 FEEZMA T E RO SRR E R TTRD) . M
RHBTIIFUa ) € AR R B gE vh . M. B dpid. 2013 FFEpar T B K ARBTF BHAR R A2y, EEA
FUBRHECE . BRIEHFE T E SO RIRT T H 5 AHE N AF TAE .l HES AL — B A BRAA
FHEL AGHE. FEAVESRIEMBIOT BN R, BISHE TR, THEBOR ROUE S L] <55 T BEAT IR AT
T, RHERETR E ol Al I3 SEHF SO BRI, 38958 Tk ™ A BRVETE 4 R R DA B T R R AL IR 2
¥ o

BEE “XUBR” N S R R, Tk Al R G SR, SRR B A RO I e R B R
TEAESS . SN BHIFBER A B m AT M A b S B TT R BRAE BEAH R R T 7T, KB B O DAk
R PR EE B P IR A HP O O E BEES, BRU R RO RS HEBOR R L BRI HE O )
BB, WIrihetE RN HAR R S5 ORBE b it B, e Ak in bR g Sk (4 m] RS 1118
k.

=) BRBET

EERRARAR AL 25 R EROTE IV AR RO S I R, R SRR BORHIR == AR IR HE A 12 ) A FL2E R X
[4], Bt U B oA Aol B4 A 2 BRHETBOK T A it SR v SRt It 1) O B o MBI R FE 5
[l A X = AR BT T AR T AR 2R, T R =AU s> S B R B TR AR AR b
JBUER[S], Al AR A R IR, BT ARAE S I LRSI E,  LAKIES) B B ik
B EFRII . AT ERR RGN EE, NEEMN LR TRRGENSE N, R BRI ikbrdE, &
BLHD . BORTBEERIEE R, W E LISt TR SCERE . MBI EE B RT
RO BT E RS AR PT RIATF[6], BISHR R IAbaie . AR ZR . BOREH N H
ST TR BAR R, ST SR (R T -

3. it BEEF R

(—) REH

BIERVEAEE W%, EPeE I EFENA KRR, AHERTRE, R RS
WEAZ SNV 28 s o A 2 A S B K P 3ERE, RERE N BB R e BRGNS . HES) 45K 2
Behitho BV EEER AR RAG G LE AT AT T ) R, RGP R A A P AR R HE O
P BEPATIVE . BRI S SS ARE PS8, B Se AR s BRIRS ke B
HI RS R L IR A SN DA s 5 T 4 i R A R, SRV ALY, S
FE RS R IR, AR R AR R bR SRR R AR

() ARER

1) iEbrE

T FE b o BT AR R B Al — . RO A HE O, @5k 2% [ Py 4 B BRSO S
FA 3 AT EOHESE AN v, ol 3 P A TR 2 AR P A R HE G 573, Hoc i R G s &8 4
e HEBOE, VSR B BEIRHERCT 5 7VE 7], B .

DOI: 10.12677/sd.2024.145134 1189 CIESES 93


https://doi.org/10.12677/sd.2024.145134

Wit 2

a) B e TR

SEEAR AR R GG E — =0 A P A I BRHEIE R L AN R . — IR BERHECE
FORBA M, B B S AL AR AL IR G. IR BRI 2R B A Bk A
R 73 o 585 7 R P TR S R = REURHEICE Bk B T JORERIE « 58 =77 iR 55 48 7 A A 1] 3 RE YR HE T -
BRHEBGEIR A RGeS AL e 2R P AR HESOM A SRR RS L, BUE BT BVl ocsE
ROtHE. (WK 1)

TR AV RHERTIE R

’7 BE— ‘ EE= ‘ BE= @ —

<{bEIREIRRE> <& FEE> <BREEME> <ShaF= R FnRRSS >
DAEWEE | SEEEmHE IEgEme | £resms | eEme | | poRWEe | posses | | | meRw | poRERe |
EEREE | e RENgERE | ... | pwisn | EmeE |

Figure 1. Schematic diagram of carbon emissions composition of transformer manufacturing enterprises
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Figure 2. Schematic diagram of carbon measurement standard procedures for transformer manufacturers
2. TEREFAIHRITERERFIEE

a) WIW AR

gk 4 [ Y A8 RO S 73, SR e O A RO T RS R BB T
L BUERRERE . FRASOHERIPIR, @ AR RS T EARERR T, TERBATRME . £
YEREYEHE ARl N BT R B HE O &2 AR .

b) IEFEHE T

THEAR R A8 A = A e HE R, T AR TS IRl B e A =2 B T HE B A, AR
T B3] S A HE R T A 3, 578 FR 28 A2 72 A b3 5 B 41 1 A SRR I HE SR BY 147 DL AL,
VCFCIE A A 72, REAZ T IERN . TS R

c) Bl Hd kI

FH Be B 2 A8 T 28 A = A s i BT R B HE R T B TR S5, AR R TR AR A 7 BT e B A AR
. HHATHE K, EERIEN SRR E, RS RS B IO SEREIRTH 7R
B, DUREEARER ., FAMINT RS, AERRl. e B NS HERN 0 2 UM LA FREL
AFER S . RIS WIS HER 72 o Ak SEAE ) B R B A R e E5s FIE S B R, DA DR 2
P01 S v Al R

d) R gmie

AT ELFESE A S HBOKE, St AERR IR L e A AR HESh A S H bR
Ty W EHh, AR A AR AL TR R e ) RO E R, RAMERAER. RERABUKE,
TV TR AR, SRR B o VA S RO AT VA . R, SR VE . R EE R S R AT
ARGV, FREUIHE IR BERIE, (BT AT PRI A R B BRI, SCPE U AR R AR R
2, FRERAHE AR R A8 AR A i B KSR 3 2

3) IHEHEA

AR g AR A I R RS R AN A TR A BRI RS S, TR B LME BT Bt
ITHEE), AR A BE R S R B R S A (UL E] 3). SINIE R THE R AR R SV
MRS, —J5 A B T3 m et S AR« S PRI SR, S — D7 A R T b N T BRIRERON
TR IR T B PR

EVRTWIR SIS TN

Bl o A ST T b A T A R ST AR A, T R 2 v PR A B R R T 3 7 SRAS B P R (8]
FATN I - . T EBC . KBRS RIVEEOR, DARORIREN A ™= 20 8 1 R me O I o & 5
RS, PhERRE EF S E I ot PRSI T E T R, SETH R EKF
A s 2 AR AR AT I R N B F BB IR AR AR DI RE T B B, AR TR B8 AR P AR Y U R e AT
KA, IR B N B TRy S B HE SO, R WIFTL 4G/5G 25 2 A S A oo 22

DOI: 10.12677/sd.2024.145134 1191 BIESES 93


https://doi.org/10.12677/sd.2024.145134

Wit 2

ARG, TBRECFAT BRI BRI .

b) JFRBEH TG

WA ARBRE PG, TP REFERIERIAELCRE . Wl tHEMGET i ohae, b T HES) AR B
—Al, ERACACTHRACE, IR BIALRE[9]. A A A T A T 6, AERA AR A
RN T ANTHERE, R g, HEdRE R, SR MRESt. HBOTEM BRI S
OIIRENHT . I BEGE TR B RENE XT F RESRIE . BB AL % BER AR AR bR IO GE T, TR RRE T e gt
s HEROH RS TR TR TR, RO X TR (R R E AR B ) RE YR T AR R AR K AN
THEMThEE: AR AT AR (Al 2R 55 2 4 M TR T BRI e i

-
gg WiFi/Internet/4G/5G
I I T I I
S smss st momy ...
gg (B (L) R () (AR
iR v
RS FHigE Bh&REHN sl&ailm Lm0 ..

Figure 3. Schematic diagram of the carbon measurement technology architecture of a transformer manufacturer
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