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Operation and Optimization of 600 MW High Back Pressure
Cogeneration Unit with Integrated Solar Assisted Heating

GAO Jia-sheng, XU Hao-dong, WANG Wan-quan, ZHOU Yan
(College of Electromechanical Engineering, Qingdao University of Science and Technology, Qingdao, China, Post Code: 266061 )

Abstract: In order to solve the problem of increasing waste heat loss of solar assisted coal-fired power
generation system and solar assisted steam extraction heating system, an optimal transformation scheme of
solar assisted high back pressure cogeneration system was proposed. The method of EBSILON software
simulation was adopted to analyze the overall performance of the unit before and after the transformation
and the change of unit income under the conditions of different generated power, back pressures and sup-
ply and return water temperatures of the heat network after the transformation, and compare the difference
of unit exergy efficiency and economy before and after the transformation. The results show that the retro-
fitted solar assisted high back pressure cogeneration system saves more coal, and the heat supply capacity
is enhanced after the unit recovers the waste heat generated by integrated solar energy; the retrofitted unit
saves more coal when the power generation load is low, the back pressure is high, and the supply and re-
turn water temperatures of the heat network are low; the heat supply capacity of the unit is stronger when
the power generation load is low, the back pressure is low, and the supply and return water temperatures
of the heat network are high; the retrofitted solar assisted high back pressure cogeneration system has

higher exergy efficiency and better economic benefits.
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Fig. 1 Flow chart of unit system in basic case
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Tab. 1 Relative error table of model validation

Z K Bt iR MR/ %
R HL T/ MW 600 600 0
FEFRIRE/C 566 566 0
FHIUE/K] kg ™! 3396.0 3396.0 0
FEUR R/ t-h 1845.7 1841.6 0.22
FHZEIRIREE/C 566 566 0
PEGEIRNG /K kg ™! 3596.8  3592.1 0.13
e 49.58  49.52 0.12
ZIRISE/C 31.0 31.0 0
ZRKE/K] kg ! 2340.9 2335.0 0.25
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Fig. 2 System flow chart in scheme [
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Fig. 4 System flow chart in scheme [
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Tab. 2 Main parameters of solar collector field

2 % B
ARG U RS (58) /m 150.00(5.76)
JEABA A BOE R BY m? 817.43
BEISAMERIAN () #2/m 0.120(0.115)
WE AN () 2/ m 0.070(0.065)
T RIGERE % 75.00
SERA 300

SIS A RO A/ m? 245 229.12
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Tab. 3 Simulation calculation results of three schemes

e KIAGREHIA  RAIhE/  fahs/  KEk R ELARHERE PR/ BRI/ VTR R K
R/ MW MW MW MR/ % FEF /g (KW-h) "1 g+ (kW-h) ™! MW /MW
B L 0 600 0 46. 10 266. 81 0 691.030 0
ES! 60 600 0 47.51 258.89 7.75 713.311 22.281
2 60 600 0 46.38 265.20 1.44 744.102 53.072
WAL AL 0 500 500 57.16 215.19 0 366.574 0
3 60 500 500 59.98 205.07 10.12 385.454 18.879
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Fig. 5 Flow chart of solar assisted high back pressure heating system
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Tab. 4 Comparison of simulation calculation results

of three units

P e 3 KIResHE  &EE
T A P
KIHBEDIZ/ MW 60 60 60
K IR/ MW 500 500 500
HET FR/ MW 500 538.243 500
A IR I/ MW 385.454  306.640 306. 640
e R/ h ! 615.174  218.858 281.201
PEZ IR TR/ t-h ! 0 512.952 476. 609
KR % 59.98 66.26 61.38
KHFER /g (kW-h) ~! 205.07 185.63 200.39
AR/ g (kW h) ~! 10.12 29.56 14.8
PRI/ MW 0 38.505 0
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Fig. 6 Change of unit coal saving rate and heat supply

increment under different generated power
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Fig. 7 Change of unit coal saving rate and heat supply

increment under different back pressures
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Fig. 8 Change of unit coal saving rate and heat supply
increment under different supply and return

water temperatures of heat network
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Tab.5 Comparison of exergy parameters of each system

® BEEHERAGER
Tab.7 Investment estimation table of high back

pressure reconstruction

- A RPHBERERY  KFHRESBIS

ML AL AL W H JRA/ TG kW ! M/ TT
By A MW 828.9 828.9 828.9 ST AR 16 800
p NN AN - 27.82 27.82 B 2 208 10 400
S Bt A MW 508. 553 528.180 543.339 LR TR 69 3450
MR I MW 100. 95 100.95 111.22 HoAb 2% 30 1 500
KPR MW 7.431 7.717 7.939 Gt - 16 150
EECHLA I MW 34.781 35.435 30. 154
[ A T MW 9.263 9.256 8.6 x8 WMERFRIZITIEITEE
BEIR AR I/ MW 38.38 42.47 76.502 Tab. 8 Comparison of operating income
PR A 4 MW 107. 099 110.296 56.55 between two integration schemes
I RR/Mw 2,43 22483 22.443 - KIREMBIIY  KIRERI 27T R
SR MW 219.397 227.845 202.396 HEHHLL BEIAR S
SR % 73.45 73.40 76.38 M/ T 59 463.1581 75 613.1581
S HL G R % - 70.55 32.75 W25/ Ji76-h ! 1.96 2.83
AL EE R %o - - 36.92 7 m a 10.49 9.28

3 ZSFHESH 4 & i

Xof K BH B8l Byt BEAAILZE R0 K e A B e 7
FEAERAHLZEL (4 5 AR S WS a8 AT 4B o AR Sk
(17 ], BB 4% S 550 J0/t, K BH BE AL A B0 249
0.280 Jo/ (kW +h) , R EL = HILZH LA 0. 087
g6/ (KW-h) o 23158, KPR RS B 3 A R 58
WIS DT 292 75 613.158 1 i o0, HLAiE17 1 h
ATLAARAS 2. 83 Jr oot , Hb R BHABHE By HEFAAL
15 0. 87 Ji oo, =y 4 A BB RO
9.28 a, ML 2 TF A 4 00T o 25 T 1 AR A1 53 45
R 6~ES,

F6 KMRgEEABRAMER

Tab. 6 Investment estimation table of solar collector field

o H WA/ TG m ™ M/ J178

LS S SR il 1 034 25 356.692 0
o 2 288 7 062.598 7
JEiSiiR e 379 9294.183 7
L 233 5713.838 5
SRS 135 3310.593 1
PRI R G 200 4.904.582 4
HAb 2% H 155.8 3 820.669 7
&it - 59 463.158 1

PL 600 MW i IIfs Ak H HILAL Ry JEHE , X K FH RE
MR R R G (% 1 M 2) KA RS Bh A
BERRSE (J7 58 3) AR PH RS Bl e e b i R 455 3
17 T b AR A5

(1) KBHREH B RARE & HHLZH 5 K FH e Bl
TR B R BREFE AR A T RRAIL, (B AR - A T 2
TR o 3 s S8 Th e K BH RE iy A D) 28— S0t
K FH RS B A AL ZH RIS

(2) KBAREH B e BB AT UA Rl
BILLE PR EE B BH BB T 7™ A= i & A e v U4 2 FH DA AR
B AHHLA ) b it A5 B S 45 T A () B i v L
TR HLA RO I3 & s R
PO 4L ] 7K P B T 50 R 3R AT BR e B T ML 9 L Bk
S IETEAR A& H D)8 AT R L e PR (it [ 7K et
RV R =

(3) KBAREH BT BRI 5 K P Re S )
PR BRI A ™ A= AE LT R [ 7 5, K BH
BE4H B = 1 R HE ML i KRR B

(4) KBAREH BT R At ABLA I H 4 5% [l
WA 9. 28 a, A b T K PH fig 4 Bl v AL FAML AL
AT S B L NSO AS B
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