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Abstract: The optimization design of the first domestically produced full-capacity feedwater pump used for No.9
unit of the Huaneng North Power Dalat Power Plant Phase V expansion project (11 000 MW) is introduced. The
three-dimensional structural model of the feedwater pump is established by using ANSYS Workbench software,
and the thermal stress analysis of the pump body and finite-element calculation of the impeller strength are
conducted. Moreover, the trial operation of the turbine-driven feedwater pump unit and optimization suggestions
are provided. The feedwater pump runs under various load conditions of the unit, ensuring that the feedwater flow
and pump outlet pressure meet the operational requirements, with the temperature and vibration indicators of each
bearing in the steam pump unit falling within the excellent range. Based on the performance assessment test data of
the feedwater pump, the calculated efficiency is 84.32%, which exceeds the guaranteed efficiency value. The
successful application of this domestically produced full-capacity steam feedwater pump unit in a 1 000 MW coal-
fired unit can provide experience for planned or newly constructed units and has certain reference value.
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Tab.1 The main parameters of feedwater pumps at home and abroad

BH FE e BAE *xE
I C 192.0 192.0 192.0 192.0
TR0 3502.0 34330 3430.0 3430.0
#fE/m 4002.0 3680.0 3690.0 3690.0
1% 87.74 86.30 86.80 87.40
Fasd(r minY) 5050.0 5120.0 5046.0 4985.0
iKW 37982.0 34792.0 347250 34487.0
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Fig.1 Flow chart of the steam and water system of the turbine-driven feedwater pump group

3H/KREMRETEITE

BEE RN RN B AR SE0E R, BURK
BEBRPGKERAR IS BER K&, 7
TR R SR A, (RIS 1 AR MLZE B e RO 25 K AR i
NIRRT R IBATI A=A . RHATE R
R IKEE R PR AR, P AR G A o< el i)
o S KEAER T B HERfAZ HEVR PR RE . AR
(I B . IR JD-FAli . R BE R [l R i o P A
NIBE, A Bk PR 2 B 0 A B B R 425,
A BRI /KIE R 24 iz i,
3.1 LK RERBIIARL - EEMIRAZ

ML FC B 1) FK5A49M R /K E it S8 1R
FEA 200 ‘C, LP MM 7] 4.0 MPa; HP it
13 K /7 42.0 MPa; MP Ak & 77 16.0 MPa; %
FORESREER 4 NSCEAEE, fimiEd 16 4
KB 5 KU s M o X 4R 7K ZR A HEAT A% &)
gy, NJEEH X SRR, FEHEAT RS TG IR
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Fig.2 Thermo-structural stress contour of the feedwater
pump barrel
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Fig.3 Thermo-structural strain contour diagram of the
feedwater pump barrel
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BRI /KR MR 6 RFEFIATE, A FRRIR
AR, DRk, EEL R — it . e
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Fig.4 Stress contour of the feedwater pump impeller
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Fig.5 Strain contour of the feedwater pump impeller
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Tab.2 Operation test data of recirculation mode of the turbine-driven feedwater pump unit

IiH B
PR AEHEH(r mint) 1000 1800 2800
RENDEFIMPa 0.37 0.45 0.65
RE I B E/MPa 1.30 6.52 11.82
178 3 I J3/MPa 0.20 0.20 0.19
TETE R C 41.0 41.0 415
VR R ZRIRS) XIYIum 22.0/10.7 34.0/24.1 29.5/24.3
TRER S5 AR S) XIY/pm 215/16.4 31.3/23.6 21.9/155
VRIE AT AR IR EE/ C 365 418 59.6
VI SRR IR L/ C 36.4 425 56.6
BB K KGR C 25.6/24.7 25.8/25.0 26.5/25.7
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2024411 H19 H&E 12 H 6 H, 9 SHLALE
KRBT T TR AT R B RGeS, 5
FHEE R R WL 3, HP B IEE AE R
SEFEE 4804 r/min 2510 . HHER 3 WA, AUKERTE
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THA100% T4 N5 /KRN it s 2 794.220 th,
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Tab.3 Main test results of the turbine-driven feedwater pump unit under different working conditions
TiH VWO 100% 75% 50%
FHIEHE 1/IMPa 24.368 27.981 23.368 16.473
KA K F1/kPa 90.7 90.4 90.6 90.6
FELHKFEND K SIIMPa 2.926 3.040 2431 1.718
FLHKENDIREIC 184.5 183.6 172.9 157.7
FELKENORE/( N 2812.437 2794.220 2121.178 1352.947
F 4 KEE O E S1/MPa 30.727 33.596 27.220 18.811
FHIKE R REIC 189.8 189.2 177.3 160.6
FAKFEHORB/(thY) 2774.922 2776.138 2103.635 1335.003
FEKEHFEM 3168.7 3473.1 27932 1903.6
w3 Sk I F3/MPa 13.483 14.762 12.083 8.493
o ) il Sk R °C 186.9 182.7 164.2 162.9
EREE B R () 37.51 18.08 17.54 17.94
HhE Sk m 12188 1351.6 1099.3 759.0
il B H N L JE /1/MPa 1.252 1.225 1.003 0.754
AR RE/C 184.2 183.2 172.7 157.6
AT B RN O E/(thY) 2812.082 2 794.650 2122.290 1355.213
T & R m 192.7 208.7 162.1 107.2
B /(r mint) 4524 4664 4004 3184
T B 2 A5 T 2R IKW 1476.1 1588.7 936.3 395.2
25K I 2 kW 23950.8 264345 16 138.9 7015.3
r ) Sk 2 2R KW 124.5 66.6 52.5 37.1
TARFTM A R B 1.00 1.00 1.00 1.00
25 K ) 22 IKW 28909.5 31203.4 18944.7 8521.4
2K % 83.28 84.38 84.76 81.67
B IE R P iE/(th ) 2 986.26 2878.00 254474 2041.24
B IE BB T E T 72 Im 3543.2 3670.0 4000.0 4298.6
B IE BB T T 4T 26 /kw 34607.9 34095.2 327107 29 265.2
N w U ] U e ot 4 5600 =190
H 6 B s 2 i A K I e B 2k . k4 5400k
GB/T3216—2016 ([al%zh 17 Kyt Resicit e - ook
1% 2 %M 3 %) 2 Gibidle, WEAZRM QM 5 asoor
N w . e s 4600F °
0.05. AZFRH (tov tw Ml t) M TLRIES THA e &
= 4000 R
TH T Qo Ho fllne (FRIES THA LH T, Qs N E 3800F
2827.3th, He A 3592.7m, 5 A 87.39%). |
P 0% 7 2 R OV B4 K R B 2 e AR A 32001 0.
MY > Y W N 3000 1 1 L I 1 L 60
83.02%, & 6 NEZEFUEHIE . TR EM R IIPET 1800 2000 2200 2400 2600 2800 3000 3200
PR HH DR R/ (th )

T HE I TAE R (Qe, He) F1 Q-H AR5 11
H& SN E- R 20858 fifE— % EH L
HE-EMELL T B M, B RAKIEEN
84.32%, ARMIMAR R THRIE(E. HE 6 AT, iR
R E- L S Z T FERML, ERRE
Ht R AR A B THERE -
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E 6 ARMKIEHE. REMYEITM
Fig.6 Evaluation of the guaranteed head, flow rate and
efficiency of the turbine-driven feedwater pump
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