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times throughout four seasons
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response strategy for various loads
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different scenarios

ikt BRAHECE / o BATIAS / JT 0
1 1051.95 110.18
2 1028.93 107.05
3 1023.75 98.04
4 1028.49 106.63
5 972.83 90.84

F4 FREBHRTHRHHESEITHRAI L
Table 4 Comparison of carbon emissions and

operating costs under different scenarios

Yyt A AR AR BT RA AR R
Yise1.2 2.19 2.84
Ys2.3 0.49 8.41
Y 1.4 2.19 3.22
E1.5 7.52 17.55
Y535 4.99 7.35
Yysc4.5 5.44 14.81

N7 SR S RE A% 348 5 k- HE 2 M A AR AR

3 1 535 4 T He T 0, fEAE G E L
R 5 I ZE M B SR, TES 38 47 AAS 5 R HE i i
YRR, ISR B R A 5 A A E

4) 51 53505 BXT T A, [RIE 5] Bk -
FE T SR M) 10 5 W% 15 2 P R B SR I, TES (3B 1T AR
AR B HE B R R, 3 15 B 2 R s 1 #R B
(ATE S Ll R &

SY M3 55 5 A5 4 535 5 Xt
AL, FE k- B8 2 A HIL T 5 - BB 7 R ) 10 5 WS 1) 9
Jil R, 5 P O R SR s i AR U — 2 3 | i
ARG TES BB 1 T HiAR SR HE il

P LB X b8 SR T R 2 A R i o
TN SGS 32 47 B[] 55 70 A 3%, vl /DA 75 SR A K
R T 0.25 B9 Z7 (22 0.407 f14 22 0.299) T IAKE
MLLH 32 47 Bsf (] 5 06k AN | i 352 )30 7 E e AT
AR SR A5 S EUEAR T 0.25 AU 2T (22 0.059 Filkk
Z0.235) PEATRE R AR 77 9F Hi SGS HEAT fil i K st i) )R
ERH

SHAbEM L, w5 @it 5] A Z 1 R HE
LA, 7 KRB R A 2 R e HE SR T i
Frasia), Il it SGS S Z= T RE L B s 7 A A R
JE b R G /N 2% A7 for 5 B RE TR ) 64T B0
AV 2R ) RO i P R VE S R e e ARk B
PAE AT A A5 P A R A, S8 1 D 2 T P A Rk 22
sk .

e 5 PUZR LAY H R HL -3 1% -k TTES 1)
BHAS A E FER an b s A I A3 s . FHIEI A3 (a)
AAL FRZMOR H 2R H ORIk B BT s
RER M 04K BEME TR RE R Fe i i i B ] rL X B



222 ® 0 & % L B

%46 %5

R4 ML H 35 75 RE IR S 18 /N ELIR AR oy i SR 358
KEPIEOLT , W2 ) 5 2 0 o DA i — 25 AR
EB #EH b A RIEZT80% , CHP i A B H iz
1T, P2G VE Ay H UG 0 AX 411 7 H R 70 48 Ao HL B 46
SRR AN UE AL 5 -4 5 i KT A3 (b) A 1, EB
FCHP R 2 HER 25 4 /> LAY 1 9 2R 67 1o
R AERE s B A3 (c) AT, TES /) K AR S FZoR IR
FAM, hFRCRIEHE LA DRk A P2G; H K A3
(d) AT 50, TES ¥ty R 24 h e B ZR AR 1 TES
PR RE R ZR A F EC, e B 220 1 7y i g 40,
AC L2 INBR IR 40 ¥R RE , T DR Hp L5 14 5 F
& A3 (e) AT HN, 75 5% JE Rk -RE & M ML T (1 TES 52 B
W5 RE TR AY [ I H ¥, A ZR LA H N AN SE T
FE HE TR A5, A 78 A X6 A I SE— 2
HEBCBCA , R HE R BCAT 2 A, Kb
44 AEEBEEFIRBENH

RARUEZETEE  TES Hh & AV R 1 A AN (L REXT
T RE TR T HEA T IS IR RESE I IE B I AR £
], i ae 2 AR an & 6 iR o

H#F  HE P A
LOT g s s p o

24 48 72 96
Iy B
—~SBU,---HST, - GST,—SGS,—IST
Eeo MEARHTERBERTETNL
Fig.6 Changes in different types of energy storage

capacity during typical days in four seasons
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Seasonal low-carbon economic optimization scheduling of integrated energy system
considering carbon-energy pricing mechanism
HU Guoxiang,SHI Linjun,LI Yang, WU Feng
(School of Electrical and Power Engineering,Hohai University,Nanjing 210098, China)

Abstract: To achieve the integrated clearing of energy and carbon emission quotas within the multi-energy
coupled integrated energy system(IES) and solve the problem of seasonal carbon emission planning,an
operation strategy combining carbon-energy demand response and seasonal low-carbon economic optimization
scheduling is proposed. An TES model of electricity-heat-gas-cold-carbon coordination among multiple types
of entities such as energy production, conversion, storage and upper-level networks considering system opera-
tion and carbon quota allocation is constructed. Moreover, to solve the mismatch problem between carbon
trading and energy trading on the time scale,carbon trading is discretized and decomposed into hourly tra-
ding units consistent with the energy scheduling cycle. Furthermore,a carbon-energy demand response stra-
tegy taking into account the carbon-energy pricing mechanism is proposed, embedding the carbon trading
reward and punishment prices into the energy price mechanism,and introducing seasonal low-carbon demand
signals to guide user-side responses. A seasonal low-carbon economic optimization scheduling model is estab-
lished, which takes into account the uncertainty of renewable energy and aims at minimizing the carbon
emissions and operating costs. The simulative results show that the proposed strategy can effectively mitigate
load fluctuations, significantly reduce system carbon emission and operating costs, which verifies the effec-
tiveness of carbon-energy demand response and seasonal optimization scheduling in improving the compre-
hensive performance of the system.
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