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Cogeneration unit dynamic scheduling model considering peak-load regulation ability

XU Dan, DING Qiang, HUANG Guodong, DAI Sai
(China Electric Power Research Institute, Beijing 100192, China)

Abstract: Northern China has rich wind power and photovoltaic renewable resources. To meet the load demand, heat
cogeneration units limit its peak load regulation capacity in winter, to a certain extent, resulting in structural problems of
wind-solar power and thermo electric power. To solve those problems, this paper takes a plurality of units together to ensure
the supply of heat load as the premise, by building a thermal load dynamic scheduling model of thermoelectric unit group
considering power network peak regulation, to achieve the peak regulation potential excavation of different thermoelectric
properties units. Simulation examples show, if the unit group exists obvious thermoelectric relationship individual differences,
the thermal load dynamic scheduling can improve the overall peak regulation performance of unit group more significantly,
and increase solar wind power consumption effectively.
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scheduling

0 3l

R Hbr i, 2 “+=1" K, EZREM
o E] X KL UL AR HL LR 43 ol 44
22740 kW, 2214 kW Fl1 1.1 14 kW, Hil 614
kW, ROGEEHTAE YR I I 71 44 1) ks s g 58 i o KOl
HIE AN, — g R B S2 N FaX — ) b v] i
REVS 515 48 Redi R RS T AER LA E =
67 HX A, AZEROCHREIC N E, HiTsY
IRV &0 11 i, o) 0 e i 905 0 D] Ry FAVH IR = AL 4 DA AR
& AR A AE— D B 6. S5— 7T, B
LE A oy 7= BT B I Be e 3, DR ik — 24

HEWH: BREORAIARAD “# et 5250k d
B ARG 2 SRR R 5 5

1+ FEVEUR 0 S B HILAL (R i by B il et —
DRI, KREBATHIFUCRY] —H RIS 24
P9 e 7 AR R PR T KT A U A P
HUEL AR F R 2 18] (1 JE A UL AR AR 2 27 5 AT
TR
SCHR[1-11138 5 AR BE IS AT 0 # 2, KFRAifir 5
HLBATREAT G — AT, X B AR P P 2 5 U
BERHATY e, BT RIIIS AT, LW AT
RIS T AT REH SE I 7 REVSIH AM . K22 3Tk
JE LR R pRAZZ [ PR — A o JELAEUAIS I 18 it i 1Y U P
THIERE ST . PR R RAHUIPR S T e — B R A ok
Ford B AR A B EARAL PR I BOR T, {H Bk
JHEESR AN ORI AN, 2ok i g
I A BN S AR E, 8 24 T AR R AR X
NBUERRA —E AR . SCRR[12TARHE hilid )



260 - @A &R B R

SRR RIBE T 0 SR IUH L AR FA L R 2k,
CAHLE S FARE S/ 0 AR SR A r A7y de 20 G 5
5, RXPIRRE HRE 5 r R S T 4 R LALRE R
DG, T EALALAE B B e AT e, e
AR H br SOy Bt BT IR, EX0H
G G M RIEAT A AR SCRR[ 1318 R A B
53, PR T AR A ) AP T C A
PR RN LALIHIERE I T 58, W EAEAIT . o
AL R RABAT ANV E AT T 0 M g B,
FAREW], AL E R IR IR K
TC B FA AT A A AL 2L P Ve A A5 3 W) S 4T

I MLAL T DAGE LR 2E 07 5, D
DRI LT R T L RIERE T o X HL Y I
FEIBATINE 25 B IR 5 K 5 R R LI HLAL
HL T3 DX TRL A T e LTl T v 20 5 O RS PR
Feffo AESZBRAE i AL RN, — AL
AT BT FRE LS R A, Sy
A DI N AR AE A [FIH LA 18] 53 BN IR 2% g
FUNLALF AR RE g, DA e LI  LEEL ) S e
UHVEE E ) % HAT SR I 7. i SCHR[12] AT
Sl FRAN L PR R 75 DG 28 W] LA PO AR 2 34
AFIPHEA R R RR L, 2P LR
AL S BT R I TP N AR RE AR I e B
ARG BT 5 PIISC R A R s R i iy
RIS &, I 7 18 L P T e ) g P
I HLALRE DA LA I BERERY, w] DAt 2Bk
PO L Zh I AT X, W AR BERs % B )
S XA 52 A% 2 HL R I RS AT R T 1) T 4 T KO
T REUIH AN E T o

1 ABIKENESITIERE S

1.1 BB IERBRXRSHN

LI AR il e 2 23 BT LA R A7 g 1 1 5 L T
FAH AR, PRI TR A i e fE A 2
MAZKANT o B 12 T — N SRR G
AR, BRI P, Y ARRR
A Q. S I RS 2k (153 B T %1
FELSERN TR O Ja, FLE R IR BRARL Py PRy i
BHERPTOUE 70 IR i e RS (R L3R R
{H Prin ATHLZD R LR Pray s A€ SCH 4 X 1]
Praw=Prnax=Prnino SR H il THRBOKR, HEEX ] Py
B

HI IS Bl RS £, 45
i SRR Ry, SOOI F 2 b AT 70 BLEREAL,
UIAE IR 1 PRSI S it e 2 Pl R0 D 4 A X )
I3 olef I P SR TR IR 1~8 il it 2, BEBURE

LYK AL TR R Biscithse 1 fnthze 8 17
=X )FR.
0 =q 'Pl,min +b
QI =a, 'Pl,max + bz
ﬁ':F' y dy, dp, b], bz ﬂ‘j d%l]f%’iﬁo

300
280} —
260 4 [B5EA] 5
240+ - E——
220 3 PRGE! 5~.\
200

E)

180
160 /2

1 wAERT

- = SX
100

(D

EO/(th)

=

A g

120 H/+—1
150 200 250 300

H11% PIMW
B 1 ABRXARMLEE

Fig. 1 A sketch map of thermoelectric relationship
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Fig. 2 Thermal load forecast value
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Table 1 Optimization results of thermal load

MdlaFr  HIPERFR/MW IR ER/MW S E(th)
FhHL 1 75 142 60
Hh 2 80 136 100
Hh 3 112 126 190
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Table 2 Capacity allocation results of thermal load
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L 2 87 130 128
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Table 3 Economic comparison of the two models
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6 166 300 210 11511 9293
7 166 300 210 11511 9293
8 177 100 210 7566 9655
9 141 200 142 8295 7202
10 187 150 212 8742 10 036

3.3 BABREIESH
S0 1 R MR ) 2 A A o ST H
AR AR, — 52 S HLAS 53R

YR, 3% B SO S LA AR R O R AT 0 v
B, GERRANIA L, 2, 5, 9, 10 RS SRRk
PUEE A EIZAT, mHld 3, 4, 6, 7, 8 T
PN )

2B/ TR 58 IS i D 7 o R
KAMFEE a4 a BN B/ 5 1) 3 2 FRA
e R SEILAOR AT AR, 1 DAASC 2 i
U e f s AL B AR, R a BN GE & A&
FEAE AT

QAR AR R S A S AL R S, AR
SCHTERAREARY,  BURE I Ak R P AL e DX R T
R ECEN ] o 4 BT WAL H G R 2k Rl o) 21 2
W22 (o> BRR Mk s BN, BV AT RIS ks B A4k
SERL, YBRIZAE 2 [ N B IR R
3.4 BT REIED

PR T R A7 A7 5 SR T B 5 W LA 1) A A7 e
I, [RLHAT DA 43 AT H A7 A AR A AR A 23
BCsem . X 15 3 Rt far sk fhigk, w5 2o
WARRTENAS — DA ), IR
SKNFRFIH 100 MW, AR TEAR . DR A HE B )
AR 75 3K L2 /N T LA AE R R AR A7 £ 75 3K
AU N RE S AL /N ST D) 1300 MW, 43t L))
Z N IREHEE 100 MW I, REERES 35 2
B FRERI S5 3. SR S %4 iy 200 MW
B, A2 R I P iy R ok, SN pt G,
R R TCAR . S5 R, FELRBE A G
LR AT T, BT RAS Y DR A D T
W BRI 5, St i T 2R X ) P a2 A e 5 A UG,
(RN, A SCRT R R AT U T 3RA5 504
HERf I IR X

4 it

0 e B LAy 0 AR S 08 7 1 B
THUALIRIERE Sy, MR AOR AR R, A
B T LS ML R T IERY, 760 R
R R AL 0 ) 3B AT S S b
£ T % H TR 0 R LI LA B 2 A
BERR, SRR B R IR T RN
(7 2L, TS LALRE B B 2 I FE B N
IR R T, S AL S T
VT AR R GO AR I TTHL T A R 4 g
LA R RE Sy o 2498 el % 5 o o R T
HIMHAG FE A TS F T e e
&% ik

(1] Fwzedl, M8, /¥, 5T R As SO I LI



- 64 - ® A & REYF 5 EH
PRAGTI LT B RGO S ], 2016, 44(6): (8] e, Shlfh, S8, & S M LA
90-97. TS BB TR B [0]. ) A Bl fk i &, 2011, 31(11):
MENG Anbo, MEI Peng, LU Haiming. Crisscross 18-22.
optimization algorithm for combined heat and power LONG Hongyu, MA Jianwei, WU Kai, et al. Energy
economic dispatch[J]. Power System Protection and conservation dispatch of power grid with mass cogeneration
Control, 2016, 44(6): 90-97. and wind turbines[J]. Electric Power Automation

[2] kb, BHMRER, SAEE. B AUZL LR S S0 5 far 6 XU HE Equipment, 2011, 31(11): 18-22.

HAFEZ WO T[], B RGRY 5EEH, 2013, (91 i, Ri&, T8 F BTG R URHRRUN SR B Y
41(23): 120-125. B 2 H b7, B RG A, 2012,
ZHANG Chong, HU Linxian, HU Jia. Research on the 36(14): 177-185.

impact of the proportion of thermal power generating units GU Wei, WU Zhi, WANG Rui. Multi-objective optimization
and heat load on the wind power accommodation rate[J]. of combined heat and power microgrid considering pollutant
Power System Protection and Control, 2013, 41(23): emission[J]. Automation of Electric Power Systems, 2012,
120-125. 36(14): 177-185.

(3] Wik, 75, K22, &5 JET AL S n F A lpt ™ 2 ik [10] EBL, Wik, R&. & 774 GEYR R i B AL R M)
WA THSATIRE]. I RGP 5451, 2013, 41(8): ST iiel]. WA RZEA B, 2011, 35(8): 22-27.
7-15. WANG Rui, GU Wei, WU Zhi. Economic and optimal
CHEN lJie, YANG Xiu, ZHU Lan, et al. Genetic algorithm operation of a combined heat and power microgrid with
based economic operation optimization of a combined renewable energy resources[J]. Automation of Electric
heat and power microgrid[J]. Power System Protection Power Systems, 2011, 35(8): 22-27.
and Control, 2013, 41(8): 7-15. (11 B, fa—Wl Kb g B 2 H bs A%

(4] BUEEmS, RS, BRErTE, 5. BRI i AGE [7]. #KH, 2017, 46(5): 98-102.

PR RGBT A B L R g s 28 o B (0], +h ZENG Deliang, JIAN Yifan. Multi-objective optimization
FLAL L FE244], 2015, 35(14): 3596-3604. algorithm for load distribution in thermal power
GU Zepeng, KANG Chongqging, CHEN Xinyu, et al. plants[J]. Thermal Power Generation, 2017, 46(5):
Operation optimization of integrated power and heat 98-102.

energy systems and the benefit on wind power [12] RJu, 5277, X0, AL AL b o e i 2 i U5
accommodation considering heating network constraints[J]. SR B LT RE 2R, 2012, 32(35): 6-12.
Proceedings of the CSEE, 2015, 35(14): 3596-3604. WU Long, YUAN Qi, LIU Xin. Research on the scheme

[5] SHAN Huanhuang, PEI Chunlin. A harmony-genetic based of optimal load distribution for cogeneration units[J].
heuristic approach toward economic dispatching combined Proceedings of the CSEE, 2012, 32(35): 6-12.
heat and power[J]. Electrical Power and Energy Systems, [13] BR, BRRM, THeE, 55 BB MEHAJE LA R 0E
2013, 53: 482-487. Be 1] O RS A1k, 2014, 38(11): 34-41.

(6] Frafle, S0tk aRk(Am, 2 W9 RMB XU ) #h e LU Quan, CHEN Tianyou, WANG Haixia, et al. Analysis
B WL R shIH SR [1]. oD R4 A shik, 2012, on peak-load regulation ability of cogeneration unit with
36(24): 21-27. heat accumulator[J]. Automation of Electric Power Systems,
CHEN lJianhua, WU Wenchuan, ZHANG Boming, et al. 2014, 38(11): 34-41.

A rolling generation dispatch strategy for co-generation

units accommodating large-scale wind power integration[J]. Weke H A3 2016-06-12; fZEIHAR: 2016-09-12

Automation of Electric Power Systems, 2012, 36(24): 1@%{%’{}; . .

2127, #SH0985—), K, l@fetEE, ML, LA, MR
(7] SEEE, AT, ph T S PR RS A IR & F €A WA RGP 8445 JE, B-mail: xudan@epri.sgee.com.cn

W RERPMEOLAGLT]. B RS B3Ik, 2014, 38(16):
9-15.

PEI Wei, DENG Wei, SHEN Ziqji, et al. Energy coordination
and optimization of hybrid microgrid based on renewable
energy and CHP supply[J]. Automation of Electric Power
Systems, 2014, 38(16): 9-15.

T #&(1981—), %, W, HRIEF, HRAFTEH
W) A4 Ae 25 %, E-mail: dingqiang@epri.sgec.com.cn

HEH1988—), B, dftEk, ME, TAIF, HL
FE A RGT EZ A . E-mail huangguodong@
epri.sgcc. com.cn

(hig R aAH)



	DOI: 10.7667/PSPC160845 
	考虑电网调峰的热电联产热负荷动态调度模型 
	Cogeneration unit dynamic scheduling model considering peak-load regulation ability 
	[1]  孟安波, 梅鹏, 卢海明. 基于纵横交叉算法的热电联产经济调度[J]. 电力系统保护与控制, 2016, 44(6):  90-97. 
	MENG Anbo, MEI Peng, LU Haiming. Crisscross optimization algorithm for combined heat and power economic dispatch[J]. Power System Protection and Control, 2016, 44(6): 90-97. 
	[2]  张冲, 胡林献, 胡佳. 热电机组比重及热负荷对风电消纳率影响的研究[J]. 电力系统保护与控制, 2013, 41(23): 120-125. 
	ZHANG Chong, HU Linxian, HU Jia. Research on the impact of the proportion of thermal power generating units and heat load on the wind power accommodation rate[J]. Power System Protection and Control, 2013, 41(23): 120-125. 
	[3]  陈洁, 杨秀, 朱兰, 等. 基于遗传算法的热电联产型微网经济运行优化[J]. 电力系统保护与控制, 2013, 41(8): 7-15. 
	CHEN Jie, YANG Xiu, ZHU Lan, et al. Genetic algorithm based economic operation optimization of a combined heat and power microgrid[J]. Power System Protection and Control, 2013, 41(8): 7-15. 
	[4]  顾泽鹏, 康重庆, 陈新宇, 等. 考虑热网约束的电热能源集成系统运行优化及其风电消纳效益分析[J]. 中国电机工程学报, 2015, 35(14): 3596-3604. 
	GU Zepeng, KANG Chongqing, CHEN Xinyu, et al. Operation optimization of integrated power and heat energy systems and the benefit on wind power accommodation considering heating network constraints[J]. Proceedings of the CSEE, 2015, 35(14): 3596-3604. 
	[5]  SHAN Huanhuang, PEI Chunlin. A harmony-genetic based heuristic approach toward economic dispatching combined heat and power[J]. Electrical Power and Energy Systems, 2013, 53: 482-487. 
	[6]  陈建华, 吴文传, 张伯明, 等. 消纳大规模风电的热电联产机组滚动调度策略[J]. 电力系统自动化, 2012, 36(24): 21-27. 
	CHEN Jianhua, WU Wenchuan, ZHANG Boming, et al.  A rolling generation dispatch strategy for co-generation units accommodating large-scale wind power integration[J]. Automation of Electric Power Systems, 2012, 36(24): 21-27. 
	[7]  裴玮, 邓卫, 沈子奇, 等. 可再生能源与热电联供混合微网能量协调优化[J]. 电力系统自动化, 2014, 38(16): 9-15. 
	PEI Wei, DENG Wei, SHEN Ziqi, et al. Energy coordination and optimization of hybrid microgrid based on renewable energy and CHP supply[J]. Automation of Electric Power Systems, 2014, 38(16): 9-15. 
	[8]  龙虹毓, 马建伟, 吴锴, 等. 含热电联产和风电机组的电网节能调度[J]. 电力自动化设备, 2011, 31(11): 18-22. 
	LONG Hongyu, MA Jianwei, WU Kai, et al. Energy conservation dispatch of power grid with mass cogeneration and wind turbines[J]. Electric Power Automation Equipment, 2011, 31(11): 18-22. 
	[9]  顾伟, 吴志, 王锐. 考虑污染气体排放的热电联供型微电网多目标运行优化[J]. 电力系统自动化, 2012, 36(14): 177-185. 
	GU Wei, WU Zhi, WANG Rui. Multi-objective optimization of combined heat and power microgrid considering pollutant emission[J]. Automation of Electric Power Systems, 2012, 36(14): 177-185. 
	[10] 王锐, 顾伟, 吴志. 含可再生能源的热电联供型微网经济运行优化[J]. 电力系统自动化, 2011, 35(8): 22-27. 
	WANG Rui, GU Wei, WU Zhi. Economic and optimal operation of a combined heat and power microgrid with renewable energy resources[J]. Automation of Electric Power Systems, 2011, 35(8): 22-27. 
	[11] 曾德良, 简一帆. 火电厂负荷分配的多目标优化算法[J]. 热力发电, 2017, 46(5): 98-102. 
	ZENG Deliang, JIAN Yifan. Multi-objective optimization algorithm for load distribution  in thermal power plants[J]. Thermal Power Generation, 2017, 46(5): 98-102. 
	[12] 吴龙, 袁奇, 刘昕. 供热机组热电负荷最佳分配方法分析[J]. 中国电机工程学报, 2012, 32(35): 6-12. 
	WU Long, YUAN Qi, LIU Xin. Research on the scheme of optimal load distribution for cogeneration units[J]. Proceedings of the CSEE, 2012, 32(35): 6-12. 
	[13] 吕泉, 陈天佑, 王海霞, 等. 配置储热后热电机组调峰能力分析[J]. 电力系统自动化, 2014, 38(11): 34-41. 
	LÜ Quan, CHEN Tianyou, WANG Haixia, et al. Analysis on peak-load regulation ability of cogeneration unit with heat accumulator[J]. Automation of Electric Power Systems, 2014, 38(11): 34-41. 



