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Frequency Conversion Optimization Test and Application of
Condensate Pump of 1 000 MW Ultra Supercritical Unit

ZENG Hai-bo, LI Ming, CHEN Jie-tao
( Guodian Hanchuan Power Generation Co. ,Ltd. ,Hanchuan, China,Post Code:431614)

Abstract; In order to further reduce the proportion of auxiliary power consumption of condensate pump
operation and solve the problem of limited energy-saving effect of condensate pump frequency conversion
control under the condition of ultra supercritical unit participating in power grid deep peak regulation,
through carrying out field test and obtaining characteristic data for 1 000 MW ultra supercritical unit, a
frequency conversion control strategy of condensate pump suitable for deep peak regulation and unit ther-
mal system safety was proposed ,implemented and verified for the current operation status. The optimized
operation results show that the control strategy can effectively reduce the power consumption of the con-
densate pump on the premise of ensuring the safe and stable operation of the unit, and the power con-
sumption rate of the condensate pump is reduced from 0.218% to 0. 152% . The energy saving effect is
more significant in the low load stage. Under the 500 MW working condition, the power consumption of
condensate pump is decreased by 40. 1% from 1 057 kW to 633 kW ; under the 400 MW working condi-
tion , the power consumption of condensate pump is decreased by 50.5% from 1 035 kW to 512 kW.

Key words: ultra supercritical units, condensate pump, frequency conversion, control strategy, service

power consumption rate, water level regulation
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Tab. 1 Design parameters of condensate pump

and motor
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Tab. 2 Operating parameters of condensate system
A BT WAL KT

TR/ MW LS K AR IKALE T » BEESIK R BEAE KB IRALIE AT ) BEASK RS
TR 2 e T A T S

1 000 3.0 55 1.5 0.22 2.2 100 0.7 0.15

800 2.7 45 1.4 0.22 2.0 100 0.7 0.15

600 2.2 34 1.3 0.22 1.5 100 0.6 0.15

400 2.0 26 1.2 0.22 1.3 100 0.5 0.15

®3 BEXRTIUEITIREE( pm)
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THLBEESE K R GLNRERERE , S &) B R R Bk

Tab. 3 Frequency conversion operation vibration

values of condensate pump ( pm)
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Tab. 4 Operating parameters of seal water

system of feed pump at typical loads
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Fig. 1 Relation curve between opening of water supply
regulating valve of deaerator and condensate

flow at typical loads
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Fig. 2 Operation curves of condensate system at unit load from 800 MW to 400 MW



174 -

2022 4F

VEHL 400 ~ 1 000 MW [X. ] A [a] 7 707 #5 %F 454k
A G EESHGHAT X, W3R 5 Pos, |35 aTAl,
ARG BELS K AT ARG A AN d i L RE 2
IKBEE F 1 RIS K R DR R Rk, B b
KRS A AR A il 2 ARAK T BR AT AR A BT
B, AR/ . ZEAR T AT B BT BEACR B 3

£ 500 MW 00, BELS KL DIFEH 1 057 kW R
% 633 kW, FFET 40. 1% ;7£ 400 MW T4 F , 545
KEINFEH 1 035 kW F &= 512 kW, F & T
50.5% o EBAPLALHTIE 1> H B REFERE , BE4E K
RFEH R 0. 218% T RER 0. 152% , 15 g & R
LT

x5 THESIMUBTESHET T

Tab.5 Comparison of parameters before and after optimization of frequency conversion control

P— BEARIAEAE S/ Ha ARSI/ A BEEDKEAERI)/MPa LRI RITE % BEA R IRINAR/KW
Rtain) (A PEAGRT Rl PR ki Pt Rt Rta] Rt
1 000 47.2 43.1 281 248 3.00 2.36 54.4 90.0 2342 1 960
900 45.7 41.1 258 227 2.90 2.11 49.7 86.7 2170 1633
800 44.0 37.9 239 195 2.70 1.89 46.3 83.3 1882 1320
700 41.2 35.1 208 170 2.40 1.59 40.5 80 1525 1008
600 39.5 32.8 188 151 2.20 1.41 33.7 76.7 1 260 850
550 38.3 31.2 177 139 2.10 1.32 30.9 75.0 1160 742
500 37.0 30.1 163 132 2.00 1.21 29.7 73.3 1057 633
450 37.0 28.8 158 125 2.00 1.12 26.1 71.0 1 040 552
400 37.0 28.0 152 118 2.00 1.08 24.5 63.0 1035 512
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