Advances in Applied Mathematics N %223, 2022, 11(8), 5715-5726 Hans )0
Published Online August 2022 in Hans. http://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2022.118603

32 ZHLH T 7 BT K I M A Bh7S T ER £ 5700
A%):

HRaFiE
Fig TR AEHY R, Ll

Wehs HiA: 202247 H15H; FHEM: 202248 H9H; KA HM: 202248 17H

R

ERBEERT, SIBFREFREENLI W BARRE e, FEARERIHEMIEARRK
RIZERt b, PRELTFIR. FEFR SR A ERH T —FErBR 2R B HLE] T ok A 2 /% R
BRI SSHREFRARBEER, SRRSO EAR AT B AR AT R . SR, SuEE
RRMEIEARR T H AN S P BH B2 I kRE, BRG] DU B8 R AR ALIZ AT,
FRERBITERA . A5 RA KGR

X in

HEHREFACRE, BRG], S RFERMN, SRR

Dynamic Environmental Economic
Optimization Dispatch Considering Demand
Response under Carbon Trading Mechanism

Tingting Zheng

School of Management, Shanghai University of Engineering Science, Shanghai

Received: Jul. 15th, 2022; accepted: Aug. 9th, 2022; published: Aug. 17th, 2022

Abstract

In the context of low carbon, as an effective way to achieve the goal of “carbon peaking and carbon
neutrality”, dynamic environmental economic dispatch needs to ensure economic benefits, envi-
ronmental benefits and low carbon on the basis of meeting the basic needs of power supply. This
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paper proposes a dynamic environmental economic optimal scheduling model considering price-
based demand response under the stepped carbon trading mechanism, and uses the improved
arithmetic optimization algorithm to solve the optimization model. It is proved that the improved
algorithm has remarkable optimization performance compared with other classical algorithms.
The optimal scheduling in this paper can promote the optimal operation of smart grid, effectively
reduce the operation cost, carbon transaction cost and environmental pollution.
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1. 5|8

“WER” BAR T, BEELIFEK. HEOEAE ZRIFOPE H a8, @i iingst. BORm
BRI ) R S8 Doy e B i AT W IR RIER A 1] [2] [3] [4] [5]. ERRGEMAMIBITH, LT
J% (Economic Emission Dispatch, EED)F 56 | 40 ik i 5 IR A3 2 17 A 208 A& 1T BE[6] [7] [8]
[9] [10].EED #& — 2R M & A 2R 2 HAnAL 38, 384T BOARFNIAEL OR3P A [R] I8 e /e oy FL H A,
HbREAH B S, HAZ 2% M7 52 11], {A4E50 EED e EES e, WESHEEA %
FENLLE (1) Fu s A8 A 5 S PR Ol LA S IR B HR R A4, ANBRAR G b S WL SEBR A BE 2SR . (Rt BRI 50 iR
FEE (PTI98 RSB 2 1) 2 R BE AL 2 i) (R 2 ) B &S H 55 42 5% I ¥ (Dynamic Economic Emission Dispatch,
DEED), DEED i 1 & 8 B2 Ja 391 A s iAokl T 58 4 10 H b, 7R3 2 & A S8 sUMANE XL R AT T
GrIF BRI C, T8 BN A5 R0 MIER SR 25 0 & KP4, A B IS e 1B A b 4 R
BUHEATHEFE[12]-[18], FFeth T2 i %, FEAREE R E .

HHT, EVFZSCER[19] [20] [21] [22]9, BRAS L35I NBISHASIREAE TA FERY, DAk 375 e
e B, AHARN RGBSR BARKI 5y X TE], BRI 7 AR ) KRG AT SRR . S EIR, ik
SE LIS NSE 0 1 U8 BE AR, AN T PR A 25 I PR PR BE AU AR (RS ), 7R SR 75 K Wi ¥ (demand
response, DR)TE DEED H1 I/ Fl S 0% o A% St 1) i SR o Bz b A Gmr AR AT AR g R IR IR, 1 B2 2 BR O
JHAN B B A R ) SO A AT F FBAT O, O EE T R BN AT D AR R AL X S AT R e B2 [23 ] 4R
MM, SEBRARE AR 0B F AT N [FRE 2 R R SR 22 55 R FE T L ) R IZ AT, il R 4H A s
G5 5 SR i I 2w DA B R PR 558 28 5 R B (1) 2 5 1 S AR B AT 2 it 9 A

KNG ELREF B EZMAME R E, DEED BoA— MBI 4. #AE . FLMAHEN 2 B
WAL IR R, AR G B A SRS A ol 2 IR v AT A, JF Bag S el G, s DAAS 3036
BRI R FVEBAL S SR B A RR L, SCHER[24] 51 AN1CAZ S AT il AT A4 T8 5 M A et N Tt vk,
P& i R 7 22 1) o 2 1) ) P B3R T i R D AN R B8 05 SCHR[2.5 1R FH — Pt 1) 0L i e £ SR 51 5
TREEERRL T AT Z, I R AR 2 L A 1K) 22 FE IR RIORS B2 S5 T7 TR IS 7RIS . Al bEs
WAL UL K E SRS (A e M R R 5 HARSE, Xt B9 24 1% DEED )/, & gt Bkt rfria
AT REROR . LA 2B i A5 L 26] [27] [28] [29] [30].
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HARMALFEE[31] (The Arithmetic Optimization Algorithm, AOA)JE M ARIE A5 AE iR v A fi) Ji e
(A FH 52 21 5 R 3 1 —Fopn XS I BE R s L, RN T 2 BARRAR[32] RRIEIEFR(33] Bk A
TAHZEMEE[34]H . G AOA FEVFZ Ak @ik B — %, (HHANIRAELE R MRS FEEAS iR 55 A 2

5T FiR% &, DEED TEMIEORYT . MRBIRIL G0 F B DA B AT A . IRBR AR AP AR LB AS 5
FRAS S /MG B bR, E S — BRI B BB 52 Gy AL 25 BE AN A 55 SR i R B A8 FR R DR AL AL TR BE ALY,
FINECHE AOA SEVFREAT SR AR, I F AR AU ASE B 477 30 SR 00 R0 285 B %ot Eb 23 A1 mT DABGHIEASS B R0 B3 (1 Ak e A
bk,

2. SSHERF AR RE

ARG FE A i B AN RIS AT R O RCE IR, E BN SR (photovoltaic, PV)
KRBT R 7R EHL(wind turbine, WT)REAY | 487 % L HL(Diesel-Electric Engines, DE)fEM . & H
AR T K fOR RS EE Ml (micro-turbines, MT)A I . AR U P 1 frzn[35] [36] [37] [38] [39].
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Figure 1. Dynamic environmental economic dispatch model
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TEMLEEAL -, DR AL AT HE— 25 4 AT Bl 98 714 (curtailable load, CL)ZESIAN AT #4F2 471 147 (shiftable
load, SL)ZE#5
3.1. CL 1%
I EE DR AT S A B AR, ARSI 75 MR B B Ffef . CL AR, ¢ B 200 (4w 198 67
TR AP, N

0

. —pP;
CLr_PCLOt ZECL(tJ) ,0 - (3-2)

J

Kfr: p,—— WA Py, —— WZIWIIA T HIR A& E, (1,/) —CL M fERIIEFERE, A
X AR

3.2. SL #i&
SL i [T B4 i AN E MG S, K ) B i 8 2 P S i Bt . SL @A, ¢ B 2 i v 35 % B
i A & AP, N

. . P, P
APSL: _PSLOt ZESL (t J) - (3-3)

J=1 /’./
A Eg (1,)) —SL O TR FVERERE;  Po°, ——¢ I 2046 v e 78 4 fi
4. RIS HNH

W2 E K B AR i, XL E S, (@RKIBRE 5 iids vl e — @ R B A B Tk
P A AT ) — SRR HETS . BRI SE R R BRI, KBS B C AR A2 S B 7 L)

< B3z B >

b

A h 4 skl
TRHERIR SERRERHE 325
VAT ERAR R Lt ARAER
E pcarbon sysiema = Eepuya ¥ Egigpa + E g1 —Eprga
E 1y carson sy ,;m =E 4yt Egr + Egy + E yous ZI: (@4 by ()4 Ph ) Epp carbon system,t E - carbon systema E oy carbon system
E oy =2 z o (1) ALt s> Bt carton sysens <1
S Epra = Z (@, + by Py (1) + €, P70 (1)) A+ QN Epy cysomioms ~ D+ AL < By <21
Egr = z,; (ZewPor () + Pyr (1) Py (1) = Pyp (0) + Py (1) + Py, (1) oo, = A4 20X B gy~ 2+ QA @A < By sy <3
T - J430N B, eyt 3D +BH3DAUI < Eppy i S4
Eas = 212 Posa (1) = Z EP, t0ua (D) GBS < s
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oy —— G MR 5 o LIS BRI A——BR A S H A,
E g —— GBI TR HE TR 5 . —GT+ GBI RBRHFCR
oy —— AR B BREEROR oo B DB B8 R 5 I—— R HEJBCRE XA K
zc::P?$¥fi'hm$ﬂ‘Jﬁ§iﬂhﬁ(ﬂﬂdm: o P2GSZ bR 1 CO, B a__ﬁf%im L\ mﬂi}#
T B T 2 T OB B A A AIGT. GBIt Mkt T
Y —— T 1 514 10 B HE TR O Py ()——AAIGT. G
o HINBEG B @ b c.——%ﬁﬂ?ﬂﬁ’]@iﬂmﬂ i%*é&
P o (1)t B2 o s ;;‘GT GB%: ﬂ‘]ﬁﬁfﬁiﬁ U5 %#I%
P(r " (O ——tI 2 G T H T TR f**ﬁﬂﬂ‘)\ﬁ%ﬂfﬁﬁﬁ H, FRME T 5% 30wk [40]
Py (£ —— 18 20 G 1 4431 5 o PIGH A A B COM B A
P:J,-,,',,(t)**lﬂﬂ‘ﬁﬂ GB35 Prog o ()—— I ZIP2G L Y R AR LUJK
Py oo ()—— R 25075 7 K
T A 1)

Figure 2. Carbon trading mechanism
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RN T AR R H G AT R AURER AL, 38 8 5 S okl 2 RS Fe Ml (gas turbine, GT). &%
PEHEALZE . AR Eh (gas boiler, GB). A fifii. HER W& (power to gas, P2G), PAIERAR RN L 0
s R . AR, EEGIRAS 5 AR IER L, BB DR, FEE L iR A 5 A
L
5. DEED 4t %84

DEED AL LB AT A . IR ORGP A . B AC 2 A N B bR, 78 ML R 26 A i ik B 2% FE )
R T P T@ i R 2 5 K 75 SR A 5 S R AR, e VLRSI AT I B SRS, DASRIS S ks o
AL o
5.1. BARER#

1) DEED [1ig47 A

S =2 Coia (1) + Coyr (£)+ Cpe (1) (5-1)
Coria (1) = Gy (1) +Cos (1)
Cbuy (t) = Couy (t)Bmy (t)
Coa (t) = Coent (t)eeu (t) (5-2)
CDE (t) = CDE,OM (t) + CDE.F (t)
CMT (t) = CMT.OM (t) + CMT.F (t)

A €, (1) —— BBt DEED 5 WA LA I BB 7 BRA s Cyp (1) ——¢ B MT {93817
A Cpp (1) ——1 0 B2 DE BIBATHUAS: P, (1) ——1 W 21N, B, (1) —— W 2N ¢, (1)~
Cell (t) ——¢ B Z| W LA

2) DEED HIMSEAR A £,)

T

f‘2 = ZCGRIDJZ'N (t) + CMT.EN (t) + CDE.EN
= (5-3)

Corm.pn (t) = Z(CK7grid,k )Pbuy (t)

A o ——FHMAARE b KGR RAREG g, ——ERM7EN b K5 RN HTE;
CGRID.EN (t) —F Eﬂlﬁ]/;iﬁ%#@ﬂ‘fiﬁkﬁo

3) DEED [WHkAE 5 A
BRAZ o AR TSR LI 2 o
5.2. ZREH
1) DhZ T2
By (6)+ By (1)+ By () + Pog (1) + Py (1) + B, (1) = P, (1) (5-4)

2) SeulA B ALK

{ngn (1)< P (1) < P2 (1) 55)

| P (£) = P (£=1)| < 7

DOI: 10.12677/aam.2022.118603 5719 IR Esid


https://doi.org/10.12677/aam.2022.118603

Pl

3) AR I LR

Pmm P Pmax
i (1)< R (02 B () 56
|P ()=Py (t- 1)|<rMT
4) BRI LA R LR
PIn (£) < Py (1) < P (1) (5-7)
5) flfEdE B LR
Pbeés()SPb.S()SF)bQSS() (5_8)
SOC™ (1) < SOC(t) < SOC™ (1)
6) it RN FH ep s S LR
Z P+ AP, + Py,
s=1-- 258 (5-9)
ZPeO

A Py (e) Py () —DE I EFM: PR (1) Pt (1) —MT 1T B (1)« BIR (1)
——fERERE I ) BN, T RIEER SRR, SUERR I F ;s r,, —DE RS IhE £ r,
——MT JI IR B[R Py (¢)~ Pon (1) ——BRSEALRII R LRI soc™ (1)« soCc™ (1) ——t
2GR A BN BRI s——FRMM AT sl s, —— R KO 75 2R /M

5.3. Xf# DEED it =B N E ZHiA

AOA HERIZHUR /> HARACRE 185R(32], HALHIEI ] 3 Bias, w2 B AR A in) @t
BE A AR, SRR 2 DEED &, H& KMy FE A2 R 3R, %%ﬁ%ﬂ”ﬁﬁ/ﬁiﬁ%ixf
Gyl ARSCVPAL K fif DEED HEZR 14 A1 2 4E 400 UK A BE, SRABAR SCHE A A A 28 5 % v o) FH Sk
[40] 7 SO P EARMRAL S R N B IERL ¢ 73748 S SRMES B = Pl oRE (1 22 BEPEAN o & m] LA AR T i
USSR, A BT 5N Rk it DEED RALBEAY s [FIB I3 51 N % 45 51 R 7 (1 sh A5 1 Lk s AR 4k
AOA [FRIEFE, MITPME AOA Sk M4 KRR HIT K e ST, 75 0] R4k P R 1S Ol N A 2 Tt
FERRARCR . BT RIERTIR, S i o i o A E TR A .

A

TR/ E

(Exploration)
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Figure 3. AOA algorithm mechanism diagram [40]
B 3. AOA BEIEHLHIE[40]

DOI: 10.12677/aam.2022.118603 5720 IR Esid


https://doi.org/10.12677/aam.2022.118603

A

6. B4
6.1. HEl&H

AR AE TR E A BTG PR AR R 41007 1, AFEZEE ST S80S RA L
2, ERESELE 3.

Table 1. Discharge coefficient and cost of pollutants

F 1L SRR ER R

15 B H(g/kW-h)

T ey B Z K (Tt /kg)
PV DE MT Net
CO, 0.023 0 680 724 889
SO, 6 0 0.306 0.0036 1.8
NO, 6 0 10.09 0.2 1.6
Table 2. Unit parameters
2. HEBH
ZHALTR DE WT PV Net MT
IhEe b RR/AW 100 400 300 500 300
IhE N R/AW 60 0 0 =500 100
JEHE T2 1 BR/(kW/min) 40 200 150 400 200
B4k AN /(TL/KW-h) 0.128 0 0 0 0.0293
Table 3. Energy storage parameters
= 3. fiEEES
it B A /AW il PN RS ¢
RAAE 200 Vet RE A = 50
& BNAE 50 E PN i priE 30
RRHA TR 30 FRIEE 0.9

6.2. R

1) Sk AR BE S A 28 SR 1 LR 4 i

IR EGE T AOA Hik 5HA AOA BE[32] &M A TR 55 (Adaptive ABC) [24] & W= #
RLFHERE[25] (21b-MOPSO) Lt Jli Ay i B B HEAT SR A, BOAIEAS SCRVETE 120 FH il J0 1 1 Rtk o S
HRE, EARECN 1000, FHEER/NA 100, PURHEILERIEIZATIREIS N 100 K. SR AOA HikE HAl
FIEREAT 2 R T Wk 4,

M 4 FTLLE W kG 1) AOA BIETEIZAT I A S A AP = AN A T T HA Sk B,
TER AR A i) DEED A8 |, oiudk AOA B LFHIvERE . SN EDW XS b A o] WL 4, 0] AL
FEA AOA Hi% 21b-MOPSO H1 5 RAARI T2 /IR E, B0 AOA BIEAH L H Ath 35 BE T 4 b 0.3 4=
JRARAE, BUE T SO AOA HIE L o
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Table 4. Algorithm comparison and analysis

= 4. A

ot AOA FA AOA[32]  Adaptive ABC [25] 21b-MOPSO [26]
BT ] /s 0.77 0.90 0.85 0.79
wE/ 7T 6974.96 7275.58 7084.34 7298.14
FHE/TT 7195.62 7299.96 7294.46 7923.22
8600 ! MY AERI R el
* —s— JEARAOA
8400 ¥ —*— JYAOA 4
—=—— Adaptive ABC
%( 8200 2Ib-MOPSO
v
R 8000
K
75 7800
=
ﬂﬁfj 7600
P
2| 7400
v
E 7200
7000
6800 1L 1 L 1
0 200 400 600 800 1000
B EL

Figure 4. Comparison of algorithm convergence curves
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2) WA G R 25 & DR 3B 47 45 R b
ACHAL DEED #7132 B SR ML A BRAS Sy AL/ 75 SR N, /NSt 5 Fos g Bk T s 1T 45 50
S ECAHT

— HE—: (REEM BRI |

——| 2= PRI TEENEREREE |

%

- 2= (NEENIERERE |

L R REER RS LR E R AR BRI |

Figure 5. Four cases

E 5. miias

B3 5 SEBRBRHE IR AN & AN 5 s . SR LAY 2525 SCHR[42] -
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Table 5. Daily operation cost in 4 cases

5. BIMEMA
Wi EIBAT A 7T IRIEA/ 7T BAZ 53 FRA 76 IBAT AT PR B HE R kg
1 15242.98 2801.54 33291 12108.53 22641.96
2 14966.47 2757.68 311.66 11897.13 20880.55
3 16912.19 2881.45 2688.37 1134237 29572.07
4 18150.31 2903.11 2481.45 12765.75 39703.2

M ELEEERAT I, 35t 2 AR 7 AU T- A7 5, B0 7 ASCEh SR R A R &

PR,

3) HARREILLE
HIF 6~9 AT UL, AEDUAS HARBRBOREESE R, HURERERT 78 il S OB BRI, A AT (R A i

B FRER| ﬁl—ﬂ‘ﬁﬁﬁ?&

10007
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IHER /KW
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Figure 6. Environmental protection cost
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Figure 7. Carbon trading cost
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Figure 8. Operating cost

& 8. BITHRA
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Figure 9. Total cost

& 9. BRRA

fE7e b, H AU I AR, PRIE T A5 R AR R 2. 24 H PSR BCN IR AR, DE F%H oh%
WA T MT %ith D3, i MT AR5 B ez N T HAR B &, T BRI TS it B AR LLFR B
TR A B b 24 HFR BR BN BIRAE 55 AR, TERRAE Sy HLEIISE I N DE (1% H D 2R B PR A R 1)
H—EEERTt, DE I CO, HiE /N MT Al Net (JL3 1), #4K DE (M F o] — e FE 5 b BRI 5
FAS s 24 B AR R BORIE AT AR, 1 S A A R ORI MT K H 2 FAT 7 3K s 24 H AR BB BCH B
AHF, WT. DE. MT. PV ZEA B FF&BAM TR, IIE T S0 AOA LR ARBIAL S T =5 18 7 R b
] DEED DL AG R AR F) S8 25 12k

7. &

AICAEAL S DEED [2ERE E5IANBRAS 5 A H AR E RN 7850 5 18 7 7 SR A v i 0 R
%2 DR J5ik, BRI 7B S AL R TE R AR AL DR SR Brif B K, i it
HISARPAL T AR AT IR AR, S5 0F
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1, H B RREIT A, U RS AT Ik,

3) TR BB B B S L T 25 AN R B 5 SR S PR B AR PR A DR AR A BERE Y, T DL G5 %
JE ) RGBT 5 RE PR AT, T4 T RIFAAE L3 R S Bas, il A 1 L PriitH

i F .

EL£mAB
2 HAR B3 & R B0 H (61673258, 61075115); LT H AR KL 4:(19ZR1421600).

SE K

[1] DHZEMEREAH. (PEKAKRK RS SHEUBRAHA) LZeRE0]). PEAND-FIESHIE, 2020,
30(11): 1-25.

[2] IPCC (2018) Special Report on Global Warming of 1.5°C. Cambridge University Press, Cambridge.

(31 REERK, AL/RIR, 5. B ARG AT B RS I RER]. BIER, 2022, 46(3): 821-833.

[4] BHRELE, xldn, BRE. A ECBR R RS T ARG SR BN DS, P ER R, 2021(5): 14-20.

(5] %%, WRJa8e, & e RS540 0 HL 70 G (i BE ST 70 5 SEER [T]. AR, 2021, 45(2): 605-612.
https://doi.org/10.13335/j.1000-3673.pst.2020.0651

[6] Ramanathan, R. (1994) Emission Constrained Economic Dispatch. [EEE Transactions on Power Systems, 9, 1994-2000.
https://doi.org/10.1109/59.331461

[7]1 Talaq, J.H., El-Hawary, F. and El-Hawary, M.E. (1994) A Summary of Environmental/Economic Dispatch Algorithms.
IEEE Transactions on Power Systems, 9, 1508-1516. https://doi.org/10.1109/59.336110

[8] Geng, Z., Conejo, A.J., Chen, Q., et al. (2017) Electricity Production Scheduling under Uncertainty: Max Social Wel-
fare vs. Min Emission vs. Max Renewable Production. Applied Energy, 193, 540-549.
https://doi.org/10.1016/j.apenergy.2017.02.051

[9] Sadeghian, H.R. and Ardehali, M.M. (2016) A Novel Approach for Optimal Economic Dispatch Scheduling of Inte-
grated Combined Heat and Power Systems for Maximum Economic Profit and Minimum Environmental Emissions
Based on Benders Decomposition. Energy, 102, 10-23. https://doi.org/10.1016/j.energy.2016.02.044

[10] FoE%, 2R, &% T ol R JORRAR & OB R LT EZ ] ARESHEARZR, 2020, 35(2):
84-92. https://doi.org/10.19781/j.issn.1673-9140.2020.02.011

[11] H%EW. 5T MOMPA-DE HIAMN & X RGN HA TR FL[D]: [0 +22 008 30). B0 VLI RHERE,
2021. hitps://doi.org/10.27171/d.cnki.ghdcc.2021.000044

[12] Jebaraj, L., Venkatesan, C., Soubache, 1., et al. (2017) Application of Differential Evolution Algorithm in Static and
Dynamic Economic or Emission Dispatch Problem: A Review. Renewable and Sustainable Energy Reviews, 77,
1206-1220. https://doi.org/10.1016/j.rser.2017.03.097

[13] KM BREHREFMATERF[D]: [ 2200832, A A K, 2016.

[14] Gk, MRk, 5 B TSOIEBZSIHIKE KBS BE I RENEREEFRED]. HEE Y, 2021, 49(10):
75-82.

[15] Z547, F4ER, RHF T WHARIEIT GA-DE £ B bR B LA L TR B[] LB 2308 R F
220, 2021, 45(3): 42-49.

[16] Elattar, E.E. (2018) Modified Harmony Search Algorithm for Combined Economic Emission Dispatch of Microgrid
Incorporating Renewable Sources. Energy, 159, 496-507. https://doi.org/10.1016/j.energy.2018.06.137

[171 XK, Ze7kAF, $6E. TR A DE-PSO % HARFIEMBhZEIRIEEFHRAE[T. B A ML &, 2018, 38(8): 1-7.

(18] EERUL, ARUF, 55 N % oy b A0 SR RO B AR PR S5 22 B 1A J5E ) RSE I (0], TF SOHLSE TR 7, 2021, 38(5):
1443-1448+1454. https://doi.org/10.19734/j.issn.1001-3695.2020.05.0120

[19] E Vs, B, mEK. BAUHIE TS 5% il id /5 i s m KPR yLEI T 7)), i2F 588, 2022, 31(5):

DOI: 10.12677/aam.2022.118603 5725 IR Esid


https://doi.org/10.12677/aam.2022.118603
https://doi.org/10.13335/j.1000-3673.pst.2020.0651
https://doi.org/10.1109/59.331461
https://doi.org/10.1109/59.336110
https://doi.org/10.1016/j.apenergy.2017.02.051
https://doi.org/10.1016/j.energy.2016.02.044
https://doi.org/10.19781/j.issn.1673-9140.2020.02.011
https://doi.org/10.27171/d.cnki.ghdcc.2021.000044
https://doi.org/10.1016/j.rser.2017.03.097
https://doi.org/10.1016/j.energy.2018.06.137
https://doi.org/10.19734/j.issn.1001-3695.2020.05.0120

IRl

[29]

[30]

[31]

[32]

[33]

[33]

[36]

[37]
[38]

[39]
[40]

[41]

[42]

136-142.

Wi, 3% R, . G 5 A ALIR B T A I S BT B 75 Kk e B2 B g i B P AT 9 43 AT [J/0L).
7 LR, 1-9. http://kns.cnki.net/kcms/detail/44.1643.TK.20220519.1501.006.html, 2022-06-01.

SRIRAE, EIMIRT, 5N S BT A5 1S K RGURBA SHAE ] HMER, 2013, 37(10): 2697-2704.
FRN, ki, SROFI, AF. B RERRHFCE S 0 H T R BeE EE B[], B L LR AR, 2018, 38(18):
5490-5499.

PG, 3O FET RN R A T Bh R SRR S T[], AU AR, 2013(8): 24-26.

ot T HE NN TR EVENIMEE ST 7 [D]: (L2 Mg ], K REE TR, 2019.

PR, ZEE. XU R TR AR IR B 2 U iR ). TR BN AR S R A, 2014, 50(11): 1-6.

Guo, C.X., Zhan, J.P. and Wu, Q.H. (2012) Dynamic Economic Emission Dispatch Based on Group Search Optimizer
with Multiple Producers. Electric Power Systems Research, 86, 8-16. https://doi.org/10.1016/j.epsr.2011.11.015

Wang, L. and Singh, C. (2008) Balancing Risk and Cost in Fuzzy Economic Dispatch Including wind Power Penetra-
tion Based on Particle Swarm Optimization. Electric Power Systems Research, 78, 1361-1368.
https://doi.org/10.1016/j.epsr.2007.12.005

Pandit, N., Tripathi, A., Tapaswi, S., et al. (2011) Static/Dynamic Environmental Economic Dispatch Employing
Chaotic Micro Bacterial Foraging Algorithm. 2nd International Conference, SEMCCO 2011, Visakhapatnam, 19-21
December 2011, 585-592. https://doi.org/10.1007/978-3-642-27172-4_69

TRULAS. otk o A EE AR ) R A TR B R S B L [D]: [ AR 50]. ZRE B #ali R, 2020.
https://doi.org/10.27440/d.cnki.gysdu.2020.001178

HRW, Bk, % 2 B SR KR IR S50 R R SRR [7]. KM K 2 R (T 24 MR, 2016,
37(2): 1-9.

Abualigah, L., Diabat, A., Mirjalili, S., Abd, E.M. and Gandomi, A.H. (2021) The Arithmetic Optimization Algorithm.

Computer Methods in Applied Mechanics and Engineering, 376, Article ID: 113609.
https://doi.org/10.1016/j.cma.2020.113609

Manoharan, P., et al. (2021) A New Arithmetic Optimization Algorithm for Solving Real-World Multiobjective
CEC-2021 Constrained Optimization Problems: Diversity Analysis and Validations. Journals & Magazines, 9, 84263-
84295. https://doi.org/10.1109/ACCESS.2021.3085529

Bansal, P., Gehlot, K., Singhal, A. and Gupta, A. (2021) Automatic Detection of Osteosarcoma Based on Integrated
Features and Feature Selection Using Binary Arithmetic Optimization Algorithm. Multimedia Tools and Applications,
81, 8807-8834. https://doi.org/10.21203/rs.3.1s-525421/v1

Khatir, S., Tiachacht, S., Le Thanh, C., Ghandourah, E., Mirjalili, S. and Wahab, M.A. (2021) An Improved Artificial
Neural Network Using Arithmetic Optimization Algorithm for Damage Assessment in FGM Composite Plates. Com-
posite Structures, 273, Article ID: 114287. https://doi.org/10.1016/j.compstruct.2021.114287

Lacal-Arantegui, R. (2015) Materials Use in Electricity Generators in Wind Turbines State-of-the-Art and Future Spe-
cifications. Journal of Cleaner Production, 87, 275-283. https://doi.org/10.1016/].jclepro.2014.09.047

EFH, TAHR, TR, . §E%HS SR B BRI A RS MR LEC B [T]. B/ RME B, 2018,
20(6): 40-45.

HBA. 2 5 T R R L AR R %2 H ARUCALEE BT AU [D]: (WL 208 3], FRM: HM K2, 2018,

ZRE K, RIS, 22, & E T oo SO SRR AR M 2 HARBBI LI 1T, KBHAE IR, 2018, 39(8):
2310-2317.

BEE, TR, MEE % ET 2B X ISR R GRS 7T[T]. B @, 2021, 42(3): 19-26.
Wi, T, & HIEMN ¢ oA 5530 A 00 TR e oo SR AL VR[], TR LS AT, 2022, 39(5):
1410-1414. hitps:/doi.org/10.19734/1.issn.1001-3695.2021.09.0428

Lu, X., Zhou, K. and Yang, S. (2017) Multi-Objective Optimal Dispatch of Micro-Grid Containing Electric Vehicles.
Journal of Cleaner Production, 165, 1572-1581. https://doi.org/10.1016/j.jclepro.2017.07.221

Amjad, A.M., Alireza, S., et al. (2011) Multi-Objective Operation Management of a Renewable MG (Micro-Grid) with
Back-Up Micro-Turbine/Fuel Cell/Battery Hybrid Power Source. Energy, 36, 6490-6507.
https://doi.org/10.1016/j.energy.2011.09.017

DOI: 10.12677/aam.2022.118603 5726 IR Esid


https://doi.org/10.12677/aam.2022.118603
http://kns.cnki.net/kcms/detail/44.1643.TK.20220519.1501.006.html
https://doi.org/10.1016/j.epsr.2011.11.015
https://doi.org/10.1016/j.epsr.2007.12.005
https://doi.org/10.1007/978-3-642-27172-4_69
https://doi.org/10.27440/d.cnki.gysdu.2020.001178
https://doi.org/10.1016/j.cma.2020.113609
https://doi.org/10.1109/ACCESS.2021.3085529
https://doi.org/10.21203/rs.3.rs-525421/v1
https://doi.org/10.1016/j.compstruct.2021.114287
https://doi.org/10.1016/j.jclepro.2014.09.047
https://doi.org/10.19734/j.issn.1001-3695.2021.09.0428
https://doi.org/10.1016/j.jclepro.2017.07.221
https://doi.org/10.1016/j.energy.2011.09.017

	碳交易机制下计及需求响应的动态环境经济优化调度
	摘  要
	关键词
	Dynamic Environmental Economic Optimization Dispatch Considering Demand Response under Carbon Trading Mechanism 
	Abstract
	Keywords
	1. 引言
	2. 动态环境经济调度设备
	3. 价格型DR建模
	3.1. CL建模
	3.2. SL建模

	4. 碳交易机制
	5. DEED优化模型
	5.1. 目标函数
	5.2. 约束条件
	5.3. 求解DEED优化模型的算法描述

	6. 算例分析
	6.1. 算例参数
	6.2. 结果分析

	7. 结论
	基金项目
	参考文献

