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Abstract: When multiple units are used for combined heating, the distribution of thermoelectric loads among the
units significantly affects overall energy consumption. For a thermal power plant where Unit 1 and Unit 3 adopt a
dual-mode coupled heat-supply method with zero output of the low-pressure cylinder and steam extraction, and
Unit 2 and Unit 4 adopt a triple-mode coupled heat-supply method with high back-pressure, heat pump, and steam
extraction, an off-design condition model was established using EBSILON software. The thermoelectric
characteristics and energy consumption characteristics were analyzed by adjusting parameters such as main steam
flow, zero output steam volume of the low-pressure cylinder, heat supply power of the heat pump, and high-back-
pressure heat-supply flow rate. The operational boundaries of electrical and thermal loads and the relationship
between coal consumption and thermoelectric load were fitted using the least squares method. Under the fixed
boundary conditions for the entire plant’s heating load and power supply load, the optimization of thermoelectric
load distribution was achieved using particle swarm optimization. The results indicate that large-capacity high back
pressure heat pump units should provide heat load, and small-capacity high back pressure heat pump units should
provide electric load. After optimization, the total coal consumption of the whole plant was reduced by 0.6~10.0
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t/h, resulting in a degree of optimization of 0.3%~3.9%.

Key words: particle swarm optimization; thermoelectric load distribution; multi-unit coupled heating; heating

characteristics; total coal consumption of the whole plant
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Tab.1 Equipment parameters of the unit

i o s
M BH BIREES

HE ThEIMW 200 300
BisE 2R E J1IMPa 12.750 16.700
BUE LARRIREIC 535 537
PiE BIRARETIIMPa 2.177 3.140
WUE BHRGERIREEIC 535 537
e H/kPa 16 15
e H TR/t h ) 611.08 956.10
HZE R R (th ) 690.00 1100.00
e B T E AR R/ (th ) 659.70 1 045.00
BUE PRI A (th ) 390.00 500.00

HE SIS E 71/MPa 0.294 0.400

BUE LR LTI /MW 164.500 258.000
RRBHAT R/ hT) 690.00 1.045.00
R R R/t hY) 450.00 600.00
R KA IR E J)/MPa 0.294 0.400

AR LMW 167.518 243.000
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Fig.2 Heating models of the units
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Tab.2 Fitting results of the unit coal consumption and
thermal and power load

ML

e WEER R?
1 By=15.480-0.016 72Q:+0.251 8P1+2.660 X 10%Q:P;  0.998 4
2 Bp=2.417+0.115 8Q,+0.154 1P,-9.806x10-5Q,P> 0.999 4
3 B3=6.543+0.066 95Q3+0.296 6P5—6.003>105Q3Ps 0.999 9
4 B4=1.051+0.114 0Qs+0.203 8P,4~3.07210-5Q,P, 0.997 4

15, 3 SHILLRA “ U#ve . RERLE H
IERTT R, BMRE R AR IR R BN R, R
W) Ry A A A 1 B S R A, AT Ak E AR R B
3&[ B AEMULIE
1R FEEE

R R — P R, TR T S
MAT R I, LS @ [ 5 250 FFh BRI
AT, AW TR, EEREEYRZ
22231 | B P AN (5 SR IR S A A
PR (938 BNAE 10 7K A 2 18] e A2 G e 310 T 1
BAERE, MG RACME . X PR EAA R 55
P KSR S USCSUREEAR A4

KT BEREAIG Iy — BEREN LR 7, SR JEE
R E R B R EF—RIIERE, RTFE
PR H SRR 2 A “HE” KRB H 52,
TERRENX 2 MBS, RiriEd T A R E
W E ORI E

PRI (SR Vi WRIT i SRR S
Voo WEHARRERES By X KT | F i
BB X RRT i AKIREREE: a. a.
as JRUE R AL
3.2 £ HB AL S B BFRAREH
3.2.1 4L B 4%
D4 KRR AL bR, HBREEOA:
B:i& (6)

A B e MR, th.
322 A RKM
REHLAME) K B HRRN:

P=2P ()

i=1

Q= ZQ (8)

A P &) AAME AR, MW Q A% Xf
AT, MW,

AN AR L A g RS A AT A RS T
MBS 22 A2 [ 58 1 o AR Py S s AT 2ds, X 4 FloAs
[ LA AT (0 7 AT TR (BR 3D
FEHHRLREA N 2.1 b & G4 R
T € BISATIE

RI4MIMIHELR
Tab.3 Four calculation conditions for optimization
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Fig.4 Flowchart of the particle swarm optimization model
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Fig.5 Comparison of the results between the conventional
scheme and the particle swarm optimization algorithm
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