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Optimization Calculation of Condenser Backpressure
in a Generator Unit

ZHANGYu',  SHAORu?,  LlLing'

(1. School of Energy and Power Engineering, University of Shanghai for Science and Technology,
Shanghai 200093, China; 2. Huaneng Taicang Power Plant, Taicang 215424, China)

Abstract: Based on the operation data of a 350 MW generator unit and the calculation of variable
working conditions of its condenser, the influences of the unit load, circulating water flow and
circulating water temperature on the condenser backpressure was analyzed qualitatively and
quantitatively by the control variable method. Furthermore, the influences of these parameters on the
heat rate of the unit, the net power of the unit and the coal consumption rate of the whole plant were
studied. Considering the net output of the unit as an object function, the optimal backpressure and
optimal circulating water flow were presented. The optimal adjustment scheme of the unit under normal
load (75%) and the comparison of coal consumption rates before and after adjustment were given. By
optimization, the switching point for the single pump turned to double pumps operation was adjusted
from 16 °C to 18 °C. By adjusting the running mode of circulating water pump, the average coal
consumption can be saved by about 0.25 g/(kW - h).
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Fig.1 Relationship between the optimal backpressure and
cooling water flow
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Fig.2 Change of condenser backpressure with the change of circulating water flow
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Tab.1 Comparison between the operation status of 100% open degree and 90% open degree

FEE% 7% Hi/kPa PFEZ/(KT - kW' - b I /AW ST BERER/ (g - kW - h )
100 49 8032.32 343 904.40 321.76
90 5.0 8 034.08 344 111.00 321.56

e 0.1 1.76 206.59 -0.20

o 1R, JFE D 10%, 5 ET&
0.1 kPa, HFERTIE 1.76 kW, & HHLA G L) R
f206.59 kW, 2 {HEHEFERT % 0.2 /(KW - h),
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2 20 F 0O al 1, HLAL T il 10%, 35
JEI/D 2y 0.34 kPa, HFERFEILL 426 kI/(KW - h),
I ELHLZH e Th 8 2 34 201.77 kW, BERE RN
0.07 g/(kW « h).
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Fig.3 Influence of the unit load on the condenser backpressure
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Tab.2 100% load compared with 90% load operation
HFT /% 4 /kPa PFEZ/(kT - kW' - h ) S BN ST BHER/ (g - kW ' - h )
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90 4.57 8 028.06 309 702.62 321.83
e —0.34 —4.26 —34201.77 0.07
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Fig.4 Condenser backpressure changes with the change of
inlet water temperature of circulating water
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Tab.3 Comparison between 19°C and 20C operating

HEE KR/ C 75 JF/kPa HFER/(KT - kW' - h") IR KW LT EREE (g - kW b
19 4.70 8 028.64 344 078.8 321.61
20 491 8032.32 343 904.4 321.76
AR fl ik 0.21 3.68 -174.4 0.15
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Fig. 5 Temperature switching point for the operation of single
pump 100% open turned to the operation of tangential
double pump 70% open
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Tab.4 Single and double pump operations in the temperature
transition zone

L IEAE R/
FEKEIEC AR AP iy AR
(g-kW -h)
puEn 3.49 260 168.89 319.66
16 X
A 3.87 260 294.03 319.53
. W 3.68 259 999.73 319.85
A 4.07 260 032.57 319.83
WU 3.88 259 790.99 320.09
18
R 429 259 726.03 320.18
WU 432 259 226.43 320.76
20 -
i3 478 258 947.00 321.08
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Fig.6 Net output of the unit changing with the pump opening degree
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Tab.5 Circulating pump operation plan adjustment under

75% load
1k C KR/ °C (CEZSXRWIEY e /kPa
<11 HIE 70% 2.43~334
12~14 FLEE 90% 3.22~3.58
15~17 I 95% 3.71~4.12
18~23 W 70% 3.88~5.07
24-25 W 75% 5.30~5.60
26~31 K 80% 5.58~7.52

3.3 ZFHESM
W JRE 177 X AL D) R 5 4 ) it d SRR
R PR B AL TR BAE B T L, an
76 iR,
Fo6 BN, HEEREREMIL

Tab.6 Comparison of unit net outputs and power plant coal
consumption rates before and after optimization

- b kW HRHERER (g - kW - b )

AT (et AR Aol KR (bR Bk
9 261 041.8 261228.6 186.84 318.66 318.40 0.26
10 261 081.8 261159.4 77.56 31859 318.47 0.12
12 2609372 260949.6 12.40 318.72  318.71 0.01
14 260 676.1 260691.5 1540 319.01 31893 0.08
16 260 001.6 260294.0 292.47 319.87 319.47 0.40
17 259703.5 260032.6 329.04 320.22 319.78 0.44
18 259517.9 259791.0 273.09 320.44  320.09 0.34
20 259 005.0 2588727 13230  321.21  320.76 0.45
25 256 690.2 256 878.4 188.17  323.87  323.63 0.24
28 254 691.4 254830.0 138.58 32637  326.19 0.18
31 2521537 252317.0 16336  329.63  329.41 0.22

H & 6 ATA5, K 28 50U s 17 iR B U146 o5
B 16 C T =E 18 ¢, R KIE KRN 16 C
17 C W B3R E 1T, X IR s JF B nl ff
AT E R RE R A 0.42 g/(KW + h), TR
21310 kW, 7 12~14 C I, JFizsfr R, %
FEIRAE AT o At 5 B2 B 7 AR 4 IR PR K A
B 5850, (H 38 3 R 7 B XU sl ik B 4T it
JEFE RN MG K E BT X, wl
fEHLLHAE 75% 17 Fa7 38 AT I 42 4 - 2 43k Fi e 2R [
£ 0.25 g/(kW - h).

4 &

X R )T 350 MW HLZH ¥ v R AR AT T AL
ST, FHRILLT SIS

a. 0 3 BV T KIRIE | IEIROK IR
. AL X BEVR AR I R R R, AR T X Lk
BATSERTHLALAFER | HLAL TR &) it
THAE R A SE MR B

b. 45 TiZ A 350 MW HLLHLE 75% ffaf | Y
BATRAL TR, PRIE M RCE VIR 25k 16 °C 2
A& 18 °C,

. ASCE IS XK FE B T T JREE, wIfl
ZE WA AP R TR 0.25 /(KW - h),
AR T RGN Z) 164.5 kW,

SE k-

(1] SR, LA, 0 B RGTR M]. JERCREA S iRAL,
1992.

(2] SHEEAR. YA HLEER AR B AR Wi a2 Wi [J]. b ifg 3
TR, 2002, 24(4): 389-392.

[3] STOJAKOVIC M, VASILJEVIE N. Steam power plant
efficiency enhancement by means of cold-end optimization
during exploitation[C] // Proceedings of the American
Power Conference, Chicago, 1995: 650-565.

(4] f 3k, PN, REFH, 4. BRI RGHRAE 2R K 59 v R
GLNBTTIRAL[I]. 3 TRE2E4R, 2011, 31(4): 285-289.

(5] Bordfe, Fis R, ki) B 2R e PR mis 1oL et
FRI]. VRESHLEE AR, 2010, 52(2): 137-140.

(6] T hngie. fa) 1A KA T M. Jbat: E L T
., 1997.

(7] Th3BZE, ZR/40 Gk, . KB HLA % i R Gk
K AHT[I]. /1K HL, 2017, 46(3): 82-86.

(8] P NRILFEER kKR AUEZ 0 & AR 5 ES
REEATHEY ST, Abnt:Hr E 7t ik, 2005.

(9] Fiz . o] BERANE HKERAE MK O =R i 2 [7]. 79
fiE, 1998(11): 39-40.

[10] 436, 22 kK LA KRG PRALTFFE[T]. RETR
T, 2018(3): 70-74.

(1] BIEE, ZEY. SRS LRSAER K R
HFMERZIAT]. REEPLEOR, 2008, 50(1): 43-45.

(12] JEIZERK, TR0, BREBE T 5. BEVRAN I NIk (8 095
FEI]. A HLER, 2002, 44(3): 149-151.

(13] Sk, S, B BRI K AL 17 0]. =/
Ha, HEAR, 2013(5): 84-86.

[14] TG, K AL R b R G AL B 4 il SR w53 D). b
Ht: Aedb )R, 2013,

(4. TLZ)


http://dx.doi.org/10.3969/j.issn.1007-6735.2002.04.019
http://dx.doi.org/10.3969/j.issn.1007-6735.2002.04.019
http://dx.doi.org/10.3969/j.issn.1001-5884.2010.02.018
http://dx.doi.org/10.3969/j.issn.1002-3364.2017.03.082
http://dx.doi.org/10.3969/j.issn.1001-5884.2008.01.014
http://dx.doi.org/10.3969/j.issn.1001-5884.2002.03.008
http://dx.doi.org/10.3969/j.issn.1007-6735.2002.04.019
http://dx.doi.org/10.3969/j.issn.1007-6735.2002.04.019
http://dx.doi.org/10.3969/j.issn.1001-5884.2010.02.018
http://dx.doi.org/10.3969/j.issn.1002-3364.2017.03.082
http://dx.doi.org/10.3969/j.issn.1001-5884.2008.01.014
http://dx.doi.org/10.3969/j.issn.1001-5884.2002.03.008
http://dx.doi.org/10.3969/j.issn.1007-6735.2002.04.019
http://dx.doi.org/10.3969/j.issn.1007-6735.2002.04.019
http://dx.doi.org/10.3969/j.issn.1001-5884.2010.02.018
http://dx.doi.org/10.3969/j.issn.1002-3364.2017.03.082
http://dx.doi.org/10.3969/j.issn.1001-5884.2008.01.014
http://dx.doi.org/10.3969/j.issn.1001-5884.2002.03.008

