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Abstract; In view of the low speed regulation efficiency of the hydraulic coupling of the electric feed
pump unit, the first national planetary frequency conversion and speed regulation device is developed.
Compared with the high-voltage frequency conversion and speed regulation technical transformation, this
technology is leading in terms of comprehensive speed regulation efficiency, reliability and transformation
convenience. The example of planetary frequency conversion and speed regulation technical transformation
of 1B feed pump unit of 600 MW coal-fired unit in Tashan power plant shows that the comprehensive
speed regulation efficiency of the unit under full load condition is more than 91% , and the maximum
speed regulation efficiency can reach 96% . The energy-saving effect is very remarkable. In addition to the
energy-saving applications of thermal power pump and fan, it can also be used for energy-saving and
speed regulation of large-scale pump and fan in the fields of petrochemical industry and natural gas trans-
mission with broad prospect.
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Fig. 1 Schematic diagram of electric feed pump set
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Tab. 1 Performance test results of 1A electric pump

hydraulic coupling in Tashan power plant

HIKFE HKE WA i
T/ MR Bsfr HKE - e
i i STV - 1
MW fii/MW #2/m
t-h! remin™t /% R/ %

580 573.3 W 975.9  2035.4 4599 67.37 89.34

520 523.3 W 859.3 1920.7 4380 61.15 83.53

470 470.0 RGE  775.1 1907 4 306 59.42  81.74

405 401.8 HE  1370.95 1716.6 4776 71.69  92.47
350 352.9 B 1143.76 1505.5 4259 61.2  78.69
270 270 HZE 905.82  1433.9 3882 53.86  71.67

B 1 SHL47E 270 ~405 MW T 450X ], 457K
ERHPR TR, W ERAEIFER
53.86% ~T71.69% 50K HNT1.67% ~92.47% ; LA
1E 470 ~ 580 MW {5 X [H] , 25 7K R AR B 1 7%
KW EE AR VEIFE ] 59.42% ~67.37% , 5%
% 81.74% ~89.34% |,
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Fig.2 Schematic diagram of planetary frequency

conversion speed regulation
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Fig. 3 Composition of planetary frequency conversion

speed regulation device
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Tab.2 Comparison of efficiencies between high voltage
frequency conversion and planetary frequency

conversion technical schemes
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Tab.3 Comparison of transformation convenience

between two technical transformation schemes

T RSO3

R ST G S

W%
T — A
i RS TR A
100% THA 90.96 93.27
75% THA 89.07 92.80
50% THA 87.17 92.34
30% THA 85.28 91.87
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Fig. 4 Schematic diagram of 1:1 replacement of planetary
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frequency conversion transformation of feed pump
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Fig. 5 Electric feed pump set of 1B planetary frequenay

conversion speed regulation device in Tashan power plant
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Tab. 4 Performance test data sheet

L o TTRE fTR7E
TH/ B BT SOKER 4oKE HKERE
WA Bitksh

TERE/ % 5/ %

MW fii/MW #3 &/t-h~' HE/m /r- min~!

580 573.3 XFE  952.38 2034.6 4624 65.2 95.17
520 523.3 XUE  847.39 1920.1 4400 59.97 94.94
470 470.0 WEE  776.39 1906.7 4324 58.25 94.84
405 404.8 B 1397.86 1692.9 4830 70.09 95.14
350  349.9 BAZ 1154.87 1515.5 4322 58.29 92.59

270 270 PAZE 889.05 1473.2 3940 49.48 91.01
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M EAME 0.35 5T/ (kW - h) i, NGB AE 1 45
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Tab. 5 Estimation of annual power saving after

technical transformation of 1B feed pump set

B X B1THE B )5 H X JA] By
6]/ MW [i]/h /KW - h HLit/kW - h
550 ~ 600 254 392.76 99 792
490 ~550 1191 695.23 828 014
430 ~490 966 775.08 748 568
370 ~430 1913 338.44 647 508
310 ~370 1 467 953.72 1 398 885
240 ~310 1594 1262.63 2012 071
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