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Abstract: Integrated energy system is regard as an excellent power suppler at current stage for its capabilities of
horizontally adjusting electric power, heat, cold energy, gas and hot water, and vertically coordinating source , network, load,
storage and consumption links.CCER methodology and Guidelines On Enterprises Greenhouse Gas Emissions Accounting and
Reporting—Power Generation Facilities provide a calculation method for the carbon emission reduction of gas-based
distributed integrated energy systems and the reference system.A carbon emission reduction analysis was made on a gas-
based distributed integrated energy system in Beijing.The system worked well in energy saving and emission reduction in
current power system for realizing 3 000 tCO, emission reduction from 2016 to 2020 annually. With the large-scale grid-
connection of renewable energy generators, the greenhouse gas emission factor for grid will drop to 0.34 tCO,/(MW +h) or
below. At that time, the existing system can no longer save energy or reduce carbon emissions, unless the proportion of
power supply made by renewable energy can be increased. The study lays a sound theoretical foundation for the
development of gas-based distributed integrated energy systems and the realization of "dual carbon" target.
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Fig.1 A gas-based distributed integrated energy system

EHLE s R G R AR RSP A R G Rk
e e AR G AR R G . RIR AR
SHLAC L R GUIRBE IR S rL, R A 1 PRt A <k
AR ARG, H R A UK, & F 4R Itz
Ko BRI T ARIR BN RGE, W H
fefiteo CaEAMPOK. Ak AMEGRRERAS —
FRCIC A I R A R AT, I B RE R GO T IR RN
PEAT L T W, A o v LA T (8 I, ELAR TR
PCBE AL B PR o R AT (I I 9 06, ik BROKCRE 1A T
ORI

AW TR XS 2 TR A A ZR 5 RE TR R 48
(15 CO, HE R S B el HE 3159 J7 3k, Rl F &5 45 Jb Rt
LEA IR H A TRRISHREE 1120 B

2 HEEn

KT HEM CO, M, IR L hZET
20124F-3 H 22017 453 H 1 SAFHEE T 12 /M kik
3200 A4~ [E ZAZAE B IR HEE (CCER) Jr ik 2",
2R IEGY X BTy R IR R R A R A TR
LR A RETR R 48 CO kR i3T5 IR, AR
P CCER ik 22 5 iR E R H O H Tk 5
WRAGFE T A& B (2022 SEAETT IO YIIF9E 3 TS
A R ZEA REIR R G CO I HE R ik, vl
HAFirEE e #m E AR REEL T
1) CO,IEHER: .

2.1 CO,RHEESRRS

TR EH RS CO R EENSHOEIA R
Sk HE SRS M ARG EE . CO R ES
MR GEARAEA IR L BT H ST, A &
SEATAE B R A Srh AT e PE SRR IS B BRI
S LA TEIR R 40 COIHER S IR R 40
WIE 435 BN ARG R BRI
REGSPOKRBER RS . Lo, — e X 9
TR A N LR A REIR R S8 CO, IR i 2 i
RGN A - L AR RV DR RS
% , FOK B I oK
2.2 ZEEEEEZRS CO,RHHTEZE

A BT N 25 B AR IR R 48 CO, HEiL
i (D)—(4) 5,

PE_, co, = PE, ..+t PE . ..+ PE_.,, (1)
K :PE o WA E TR A G iR R
4i CO, RHE R,  PE, . i BN R THFER SR
B A COHEILE | G PE . N B A THAERA
SR AR COHERUR G PE N AHL ) 72
1) CO, HEA & L to
PE, . =E, . %XEF,, (2)
K E L W EVRFITFEA SRR m’ EF,, NTHFE
PRI ) CO,HERL H -, 1CO,/m’

PE e = Epeoe X EF ., (3)
RofrB L R AR
PEgrid.y = Egrid,y x EFgri(l’ (4)

Kk, R GEHL R g AR L&, MW -h;

EF ., W AR R 5 ,1CO,/ (MW +h) o
BRIRBEHE R R N B TR R A K

M54 RE IR &R Ge g HI IR0 A CO,HECER 1y im



%9

A, R TR X 42 6 AL R R s e AT £ 29 -

A L HET R T AT i (CMS-002-VO 1 BE W] (i) 7] F:
A BB IR R FL ) T AT AR TR AR A IR
T 2 A ) Fe B B (O B A 31550, m] 58— R ] 2020
ERAE 0. 610 11CO,/ (MW -h) . FEVEATRE AT EE AT,
AT AR AN ] DX 883 434 2 H I ) A A 1 HE s IR
+ BB A R RS2 BUE RN AN e AR A i
TR ML G RRIE RGN CO,IBHEEE
WS AR g e A A= (5)—(10) s .
BE ., . = BE,. + BE, ., + BE, ... + BE,,, (5)
W BE, o, BE > BE i BE, 0> BE, 73 1) 3
HEZS B ARG CO, BHEi s M b i iV i fEng
ORI R Y CO,HERCE  t.
BE, =E, X EF,, (6)
KB, HETHRA MRS R S
H,MW-h,
BE,,, = Zotn X Bl (7)
COP
K E, WEET R ARG REIR R 8%
i, Gl COP R HMES IR R Gk H L il v MLAY ] 2
RE AR EUE R S,

E\.in. X EF
BE, i = 7“3""’17 -, (8)
h

A LBy FHETHR AT LR BE IR R G
i, Gl A EEMES MR GER AR b A e B £

XFFHEROK R G, 25 HE S IR 2R 48 R AR
P, U (9) T 5 D8 HE B 5 4 R T AR e, T ] =X
(10) T8 HE R .
_E, XEF,

BE,, =
M, gas

E, % EF,,
"~ 3600 x 1000 X 1, ..°
A B, NIETF R0 A N 25 B RE IR R G ok
1, G3m 0 Km0 500N R R ME S IR R G0 R I RA
AR R L R RO B AR

ZE LR, TR MM EGRRIE RS
CO I HER AT = (1) T

ERsys,COZ = BEsys,co2 - PES)’S,C()Z, (11)

K ER,, o, WEET R A N 255 BRI R 58
CO, I HEE L to

3 EKBISH

3.1 #ER

JE R IEF B A A REIR R g an & 2
Jim

H &1 2 AT 0L, 350 H SR FRSR A S AR K B EARb,
N2 B BHLBE LA N 3 349 kW INAHL & FL LA,
PIBEATLAR SRR A R AR R - oK TR AL (]

, (9)

BE

(10)

BT

-

F‘—mgﬁ& 1 GRS B L

O @
Ny 1AL - V

#1 R -

R T oy ok dsdte

F‘—m%mﬁ 2 AL LA L

N ST - i
2 PRHLE s
FRMAOKE T o okttt
@ K
o1 EARL L
w2 R
£ - |
) B ] ,
" TIHL FLRAL gmmﬁ% o
Wéﬁﬂjx EE - P
o fiE R
#1 AL “Ijﬁﬁﬂém
e & -
[ |
2 il bl 2 L
A

2 EBIHE RS

Fig.2 System in a case project
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Fig.3 Power supply, heating, domestic hot water supply and
cooling of the gas-based distributed integrated

energy system under the design condition
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Fig.7 Carbon emissions from power supply, heating, hot water

supply and cooling of the reference system from 2016 to 2020
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Fig.8 Comparison between carbon emissions of comprehensive

energy system and total carbon emissions of benchmark system
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