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Abstract; In order to optimize the heat and electric load distribution of thermal power plant and improve
the thermal economy of thermal power plant operation , the thermal system simulation model and thermal e-
conomy model of 350 MW and 330 MW cogeneration units of a thermal power plant were established by
using EBSILON software. The heat load was calculated according to the steam enthalpy at the extraction
point. The energy consumption characteristics of cogeneration units were analyzed by the exergy analysis
method , and the distribution law of exergy efficiency of the two units in the safe operation section was ob-
tained. Through genetic algorithm,the influence of different heat and electric load distribution methods on
the thermal economy of thermal power plant was studied ,and the typical daily heat and electric load dis-
tribution of thermal power plant was further optimized. The results show that when the heating flow of the
unit reaches the maximum value and the power generation reaches the maximum value under the heating
flow,the exergy efficiency of the unit reaches the maximum value ,and the energy saving benefit of optimi-

zing the distribution of electric load and heat load is greater than that of optimizing a single factor. After u-
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sing genetic algorithm to optimize the cogeneration load, under typical working conditions, the standard

coal consumption of the whole plant is reduced by 1.75 t/h,the standard coal consumption rate of power

generation is reduced by 3.65 g/ (kW - h) ,and the exergy efficiency is increased by 0.49% ; in a typi-

cal day,the standard coal consumption of the whole plant is reduced by 35 t/d, the standard coal con-

sumption rate of power generation is reduced by 3. 16 g/ (kW - h) ,and the exergy efficiency is increased

by 0.41%.
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Tab. 1 Parameter table of unit rated working condition

o FRRI EEN FEVUE B MR TR R
T B/h! RE/C J/MPa JHEE/C JEJ)/MPa /kPa /MW

15 991.0 540 17.75 540 3.978 4.5  350.210
245 1032.7 538 16. 67 538 3.668 4.9 330.019
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Fig. 1 Unit simulation system diagram
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Tab. 2 Comparison of electric power design value and simulation value under typical working conditions of unit

1 SHL4 2 SHLA
Vwo THA 75% THA 50% THA VWO THA 75% THA 50% THA
FEEET R/t h ! 1 080 991 733 485 1 086 1032.7 740.7 494.5
KM B/ MW 377.292 350. 965 263.227 175.436 342.887 329.942 247.704 165.070
K EHLIREHE/ MW 376.288 350.210 262.739 175.153 342.888 330.109 247.513 165.002
RE/% 0.27 0.22 0.19 0.16 0 -0.05 0.08 0.04
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Tab. 3 Heat load data of two units when the

heating flow is 80 t/h

HUIAG/MW 1 S HLE G fi/ MW 2 SHLH G A/ MW
180 66.5 65.6
240 66.2 65.4
300 65.7 65.4
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Fig.2 Safe operation section of unit 1
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Fig. 3 Safe operation section of unit 2
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Tab. 4 Relevant data of unit safe operation section

S8 145 2%
BRKEE P, /MW 377 343
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Fig. 4 Flowchart of genetic algorithm
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Tab. 5 Relevant data of current operation of thermal

power plant

2 LSHIH 2 5HH &)
HiL FL i/ MW 240 240 480
e/ - h ! 60 60 120
A /MW 49.8 49.2 99
FRfEAER /L h! 75.01 75.48  150.49
K EARERE % /g - (KW - h) "' 284.87  287.12  285.99
it E 41.66  41.35  41.50
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Tab. 6 Optimization results of electric load distribution

24 150l 2 80E &)
H, f A/ MW 331.8  148.2 480
B R/t - h ! 60. 6 59.6  120.2
AR o/ MW 49.8 49.2 99
PR R/t - h ! 99. 14 49.7  148.84
KBRS /g + (KW - h) 7! 278.74  291.13 282.56
KR % 42.77  40.36  41.96
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Tab. 7 Optimization results of heat load distribution
ZH ISP 2 SHlE &)
B, 171 frf/ MW 240 240 480
G R /L - b 80 40 120
A ]/ MW 66.2 32.8 99
FRUESEAE R/t - h ! 76.4 74.08  150.48
K EAREAESR /g -+ (KW + h) ! 281.54  290.38 285.96
RS %o 41.79 41.22 41.51

3.2.3 e tafr Bl ik

TR A SR T P 5 AL ) P 67 A ARRA 67 A
frormetite, a5 /R sk 8 fron ., SiZ ] sk
G BT AR EE, 2 AR IERAE LN 1. 75 vh,
BRI R AR 3. 65 o/ (KW - h) | KAk R 42
5 0.49% |

x8 MEHAFMSEMMALER
Tab. 8 Optimization results of heat and electric

load distribution

S¥ 1S4l 2504l &)
HL LT/ MW 344.9  135.1 480
B/t - h ! 40.6 80 120.6
Aot/ MW 33.4 65.6 99
PR e/t - h ! 101.34  47.4  148.74
RHARMEIEAER /g « (KW - h) ™! 280.87  286.1 282.34
KRR % 42.74  40.40  41.99
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Tab. 9 Typical daily electric load and heating

flow data of thermal power plant

I E]/h SRR/ MW AR/t - h !
1 508.6 135.3
2 496.2 132.4
3 482.7 136.4
4 452.3 136.7
5 480.6 133.2
6 493.8 135.8
7 546.1 122.6
8 556.9 124.3
9 532.3 127.5
10 480.6 122.1
11 446.2 122.4
12 432.4 123.7
13 412.6 123.8
14 405.3 116.4
15 471.8 120.2
16 503.6 115.7
17 465.1 114.2
18 483.5 119.1
19 472.7 116.7
20 450.3 115.8
21 446.9 116.5
22 417.1 112.3
23 473.6 122.4
24 492.5 127.6
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Fig. 7 Typical daily heat and electric load

data of thermal power plant

“a— GRS LA FI2 S B F o

450 |- ¢ RAEISHABS A 2 (A2 SHABES 75

—— AR 12 HLAL BB 1 —>— AT 2 S AL S i

| LIS 12 P B g —e— AR 2 S hLai gt | 70

0—0“_0—0—0-0—04—0\.,0 \ .,.4».\ .—0_65
350 %% et 2% v .

e o ) ¢ ‘\‘o/ e o 160 E

B
= , =
i 300 ARy e /155 &

N Y
. %

PSP S 150 &

‘ \t/.x:.) Fi::\\//’ " 45 &

x40

\ *
100 - KA e 130

A 8] /b
B8 MURIEmAEHARBHREIIL
Fig. 8 Comparison of heat and electric loads of

two units before and after optimization
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before and after optimization



11

£ &% ,55 5T EBSILON Ry #f f fif 3 BC U AL A 5% 89 -

P10 S DA A P A ) SR PN BRI A A
HEREFERE XS o TR AR RIS 2 b FE e
3549.6 v/d, K HBRUERAFER K 282.60 ¢/ (kW « h) , )
RN 41.92% o SOUALHETH LE , B v RERE B U/
35 vd, RHFREBAERIEAL 3. 16 ¢/ (kW - h) , il
HRIER 0.41% .

175
—n— (AR
. 165F s
=
mj“ﬂ 155
Ey
i\g 145 -
Llé
135 |-
125 1 1 1 1
0 6 12 18 24

i [l /h

10 RUBIEHRE] RERFEETLE
Fig. 10 Comparison of standard coal consumptions in

thermal power plant before and after optimization

5 & it

-l

FESE AL I LA AT R SRR TR REAE A
B %o T SR ML A i s — o iy R A A 0T
5 RO AR IR B R P AL 2H 2 4mam A X Ti] A
WL AEATREFERFIE S0 AT, 1) H I8 A% 5k T 52 A T 4
R BT 0 C 7 O AR T IR TR R S I, g — 2P
XHEAHLT LR F AR ST A T AL, 1R 2 e

(1) 5 LA AR IR AT A L, AR 9%
MARTURETH R G AR BB RS B e i Tl fHE 4
WAL B AT i e P 2 V5 R A ) i P O 2 ), g
SEORRT A L PEA T H R 674y 0B, b PR TR B

(2) HUIAART AR , AH80R Bl PR 3 o i
SR 5 ARG AN AE A3 B L i AT 3 K
TR IBC AL BRI 1 I B e RAFL, EL R B A D 1%
SN S PN LDE RS & Sl NS

(3) X Ht B Ao AN AR A7 A 010 £ 50 L 9 19 RERICRAIL
TR —NREA . SRITACR, i S 2 A
Je i PR EREAE & 1. 65 vh, K AL ARMEREFE R
3.43 ¢/ (kW « h) AR 0. 46% 5 B I fif 73 PiE

PeAIE FRUEMEAERL /N 0. 01 v/h, & AR HESEFE 2R
FAIK0.03 o/ (kW - h) MRS R 0. 01% ; X #
T oL LA E I MR EEAE & 1. 75 vh, K bR IE
PFERFER 3.65 ¢/ (kW - h) , MI34255 0.49%

(4) it AR A T LR A P £ fr
AT B, 55 H By A SRR £ 35 0 T =K
FH AT RS B0/ 35 v/d, K H A o 22 R A1
3.16 g/ (kW « h) , MR 75 0.41% .

S Lk

(1] FEfR. REESRB R R RARRL)]. £
FIREF AR CEARBRARR) ,2019,46(6) 190 -98.
WANG Jin-xing. Research status and prospect for large coal-fired
combined heat and power generation system[ J]. Journal of North
China Electric Power University ( Natural Science Edition) ;2019
46(6) :90 —98.

(2] WAL, B R B RET M) Jnt: of [E Iy iR
#1,2008.
ZHENG Ti-kuan, YANG Chen. Thermal power stations[ M ]. Bei-
jing: China Electric Power Press,2008.

(3] BREE, TR, 20,45, SO FEIEAE IR HL AT Al AL 34
MIEAZ T M A B LT ] YA BL AR, 2009, 51 (6) -
410 —-412.
CHEN Yuan-yuan,ZHOU Ke-yi, LI Dai-zhi , et al. Application of e-
quivalent enthalpy drop theory for the analysis economical efficien-
cy of steam extraction and heat supply for a large-sized power plant
[ 1]. Turbine Technology,2009,51(6) :410 —412.

(4] RBEE. RIS RGE A TS W BB ], b E AL
TSR 1 2009,29(11) ;8 - 13.
ZHANG Xiao-hui. Research on economic diagnosis method of ther-
mo-electric cooling cogeneration system [ J]. Proceedings of the
CSEE,2009,29(11) .8 - 13.

[5] & BB, ¥ 9 M IEHERUE LRt [T]. %
FHLIE A ,2017,59(1) :17 - 20.
XU Shu, CAO Sai. General formula of the equivalent enthalpy drop
method on complicated thermodynamic cycle[ J . Turbine Technol-
0gy,2017,59(1) :17 - 20.

(6] VL i, HRiA%:. AR R BUEAEAEIAHLA 22 5 M 20 1T v v i
[J]. #aesh f1 T8 ,2002,17(4) :342 - 344.
JIANG Hao, XU Zhi-gao. Application of the cycle function method
in the heat-economic analysis for the heat-supply turbine[ J]. Jour-
nal of Engineering for Thermal Energy and Power,2002,17 (4) ;
342 -344.

(%5 146 W)



