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Fully Distributed Economic Dispatch of Combined Heat and
Power System Considering Individual Selfishness

MI Yang, WU Jiwei, TIAN Shuxin, MA Siyuan, WANG Yufei
(College of Electrical Engineering, Shanghai University of Electric Power, Shanghai 200090, China)

Abstract: In response to the defects of the traditional centralized economic dispatching strategy which needs
to obtain global information and cannot adapt to the flexible topology of the system, and considering the
coexistence of energy in the form of electricity and heat, a completely distributed cogeneration economic
dispatching strategy based on the consistency algorithm is proposed. The incremental cost of electricity
price and heat price of each unit in the cogeneration system is taken as the consistent variable to conduct
the iterative calculation until the incremental cost converges to achieve the economic optimum of the
system. In addition, the case of individual unit transmitting to neighboring units with deviating
incremental cost values in order to enhance their own interests is also analyzed, and an incremental cost
compensation term is designed to eliminate the impact of this selfish behavior. The simulation results
indicate that the proposed strategy is effective and viable in the solution of the cogeneration economic
dispatching problems.

Keywords: consensus algorithms; combined heat and power; fully distributed; economic dispatch; individ-

ual selfishness

TEARME P GEUERN B AEPL LA KRR ™ ol JFR M AR 48 1 T S5 & RE U A BE L T A e IR
MR H B E. ) TR HESsR PRERGAIEARS PARE EEN— DA, 0]

Wi HH.2022-12-06 {&EIHHEF.2023-01-18 R A HHI.2023-02-15
E£WB . ERAREFIEAE (61873159) , LT F #AFl 22 4 (22ZR1425500) ¥ By 15 H
TEERIMN oK FHA976-) , Edz . NF R FE il i R R E E 1T 5 45 % 58 s E-mail : miyangmi@163. com.



551 1] X

P, . X RMRARGABRET R AT A 0H XEFAE 51

LA [ i g PP 42 43 B RE R B (HOR BB I R G
Hh A R BRI R A AR N S R T K
i R A ORI T A St 2 U A B ) R A
ZetER.

22 0% U BE ) U W 45 A 2 AR A A0 L S B
FL ) ZR Gk R A B /N« LA TR A R R R R
D 3t 2 F ) R G de At 9 IR B — . A o A ST
5 B A 22 B A L R) A — B R ) lambda 254X
SRR Dy R B AR B R R ] lamdba %
AR SR e 22 U ] B2 1)t I 5 T 3¢ T 1 JAS H A 4
Je 11 PRV 75 ) lamdba 2 (3245 T0 1K M. it . SC
HRL5-6 1w 23 ) 418 1 e 22 0 e g 1 50 R ek ok
THEDEAC T L 23R g A A B b e K. BAR Bk
SRR TT 15 D fifp phe 22 U B2 [ AL (3t 1 — 28] S ) 7
E S EPLIYI iRt Pt S SN O I SR R S
1 A O AT RS AR B B0 2 A B AR i ad
fi O T HLZL R R BE 4R AT TE RN H 25 2 A
FL ) AR G AN A LA R R e ARG A 3R
7S S R DT C

T BR R T R G A v ORI O vk B SR L
A 2R A J7 1552 3 1 8Ok B 2 5. 23 A 2OR iR
pZRE ISR NC N o VNN R S L= P N W D B |
B R B SR SCiR (10 ] op e 7 — B g
it — b 22 AE U5 ) S8 10 WU 52 I 3l 25 2 A o T 5K
M DR gk DA BE 1R B 3Bk 00 r S I 2y 3 3 i [ 2. {EL AT
IR BB 1 AT R R T R A 22 O N R
Fog 43 A AR A 7 5. SCHRC 11D o A1) 38 F — 3
e D B 0 22 9 2 SR Al T 0 A R A R R B B D) R
AP IR BB B A A S AL S AR Y A A
PLAY B A i X R A O B B T . (AR
TV AL A B (E S 0 D) AR A DL
X R G AR S O, SCRRES b o 1 S B 58 42y
Ay 22 B8 E L 06 49 B JROAS A Oy — Bk A B AT
IEARTH IR ) 8] o I 14 2y 3 2 o fil il A2 24
WA AH R B3R SCHR R B A 75 8 o A U T A
R em B AT . T REXSMAR R 3 AAFT
SCHRLL2 R 7E 38 B A oA T8 I [l & L BR T
AN B AL O B AN B2 L R G B S R A R
K E /).

BT BRI A SO B T AR MR BE[R] I
BRI BRI 71 D K — B0k JU B R 21 4K 1 7
ZGrb . LU R 4 3 A 1 O — Bk AL
B 1 58 404 X2 U IR B SR WG 38 B T A A
LA AAAT J B B - D AN RER AR 0 38 i A
TAME R LRI A RS A AT

1 Bl —HEEE

1.1 EitHin
I L 0RO 2R G b o AR AP 14 3 15 4 B
5 BT W B — B LA S AE— A BB, Tk
PTG 7 28 T R B 2R 45 v 4% 8 BB IR ) 3845 G &R AT LA il
KG=(V,E)®mR.V={1.2,.N} NE GHH
REMRA BRAEZs 35 S AES (N W RGEh AL SR . H
JCR N AR LB L ALY R E
& R I JC T i 4 . TR AR R I AR R AL AL )
(438 15 {538 . ELe] R . b i Guj) € ELk] 3
IRTERTZ) k BREAR B B TR BRI ) REW
.
Xf T — 45 30— A SE R AL IEL E LA
n B AR R . 51 R 5 2 R ST D04 4 B
AR AT 7 HOCRa, =1, WA F AR,
a; =0.
P03 7 BT 6 T DA AL 4 7 3 A T 45 o Y i
AR P 0T R B A AR AR A AL T %R A 4R 4b
R EAR . B G PSR e L = [, ],
Hrp.
Li = Dja;. XATH |
]

(D
ﬂlkxﬁﬁjfn%{

Ly =—ay»
1.2 —H—BEEE
— BRI A BORTE AT X R G A Y R
QR T REAT AR R SR SR A M T A — B
AR A TE A 4 P AT R — B RS T
e iy 2L [ .
FES 2 € RFB/RT A — SR &, S LA
0 38 B A Ry R — BOvE AR L Bk
AR AT B S — B 2 Bl S T — A R EE L HL A
818 St AR TR 3] — 2, BVl R SRR S O R U L r
NEG R KB /N XFF A M8 fy,
W0 £ v Y A — B AR A B — B BT HLAE Y
— AR RS IT
T, = a; (2)
—PriEs — T ERR T .

l",‘ —_ Ea;j(l‘;*l‘]) (3)
PR R B9 AU R F
x;, =— L,x 1)

o L, N n B L 3 4
7 SR Be AR 2 8] Y 38 {5 AE B R B — b
BRI AR = R FE NSV H B sh S Fe k. —



X F ¥ R 55 58 %

s B — O SR R AT
w(k+1) = Dldyx; (k) (5)
j=1
e ke NEARRE G d,y FPIRE B IERED 550 1758
RSP
Lk

>0 G|
j=1

2 REBRFRZEFHERE

2.1 HBERFREVNERER
WA RS T B AL & LA AL G R

PLLH AR B 7= AL 2 26 . 22 F L 1) A s

FME 5 L BLAL 1) & A BR T 38 20 B 43 5l 7R
C.(P) = ai+BP,+y.P? (7
prin < P, < Py (8)

K. PG kWAL i &R IR P P 4y

MR fEG R i EEDIRN TS LR a6

v Ay AL K AL @ B & A R L

(6)

POHLIRE 7= AL 2 Y AR PRER
C(P;.Q) = a, + 8P, + 7P} +6Q, +
eij + C;PJ'QJ 9

s P Q43 il g i B = LA G (i Hh A T
ARE A 50,827,305 w65 & 20 B g LR HIL 2L
J R RAL
18 558 7 B 9 AR B ORI P BR 2y 3 24 7
G35 Fom R
Co(Q) = ap +3Q: +7:Q: (10)
Q" < Q< Q™ (1D
s e fe vy 20 AL GE P2 AL & 1 77 HOR A
Qo WAL S P b (75 P Q™ R QE™ 43
B R A5 Ge = LA b P EGR R RS L BR.
PRI AR G820 U VR R A AR BRI (7D
K (O FI 10D Fe 45 . Ptk R 48 & i B4 Sy H
PReR R RN

F:mqﬁyxR»+ZQu%Q>+
i=1 j=1

Zcm&ﬁ (12)
=1

B BRI ™ AR S8 A L i R O DL R SR
AR 70 Ay ) By 5 i 240

. .
DIP+ >)P,— P, < b (13)
i=1 i=1

ZQ]+ZQk_Qd<8Q (149
j=1 k=1

e my one o 23900 9 A B8 LA | SR LI ™ AL
H AL G PHL R B 5 Py Qo 43 ) A AL IR P 3R
5 1 HL S AT AR 5 00 O 23001 Sy L RE T A A i
2 FLVFH.
2.2 EREFIGEEN

BN RGBT R H AR AR AL R Ge 45 M 23R
SRR DU o Aol 2% B2 i A2 25 R B T A< o ) L B
PLAL K B AR e /. O e B2 50 T i WL A9 46 1 oy
P LIRS e s LA o ) LRGSR P A 1 1 BT,
Kb C B MA Po LA A i 52 S FEHE
T 5.0 SRR AR £

CA

A=tan6

0 PZ
B 1 HLLHRE R4

Fig. 1 Characteristics of unit consumption
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Fig. 3 Flow chart of cogeneration of heat and power distributed economy dispatch
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Fig. 7 Uniform convergence process and output of incremental cost of each unit considering individual selfish behavior
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