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Abstract
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Four turbine-generator units are be installed at Yantan hydropower station. Total power of the sta-

tion is 1 210 MW. The turbine is Francis type ,rated head 59. 4 meters and runner nominal diameter 8 meters,

it is maximal dimension Francis turbine in China at present. Model acceptance test is applied to accept Yantan

turbine performances. The model efficiency maximum is 32 percent in the completion of similar prototype.
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1.2 PR B1Tael

P e Optimum operation condition  Limit operating condition 7, L BE 4

#ﬂﬁ*%iﬁ%ﬂ* Runner n' Qo o Q. n g (m<kW) (1/min) Gate  No. o

T”]LH‘J %ﬂé}i %Yﬁ ’ ﬁ WP (¢/min) (L/s) (%) (L/s) %) height  blades
HELHBEBEYAF a1z 77 1100 9.0 1250 88.7  0.14 254 152 0.315D, 14
&, EHGRIELIME  aAzos 79 1060 92 1220 88.3 0.114 256.6 152 0.315D, 13

FIE/NI B XIEER  Azdd 80 1080 91.7 1275 8.6 0.15 263.1 158.8 0.315D, 13
Ko, BWH AAKRTF Az 78 1000 92.7 1184 88.8 0.16  255.8 142.6 0.315D, 13

1100 MW 9 BF [RIthBH 2 Table 2

ZHRE. B METT EWRERRA | CWRAN. RMERA
HTFKEIEELE w8 #mek B. A.T. AT L.
BOK TR TR T8 BE &k m  BiE BEF RiE BIEF BRAE BHEF
Runner  Rated A Yy eLBE HA o fz:N ] Hh e i
j_(%ﬁg’ HIRB B type  head (WM)  (10°%W-h) (MW)  (10%W-h)  (MW) (10°*kW +h)
JEREE ORI RN F.O. A.A. G, F.O. A.A. G, F.O. A A.G.

BOR LSRRI A4 s58.2 238. 4 56. 67 382. 4 67. 60 763.5 83. 00
PR T BIERITEE A2 59.4 245.1 56. 57 392. 4 67. 81 778. 1 83. 84
EREBVRAE R 6.7 (—0.1)  (10.0) €0.21) (14. 6) (0. 84)

BT TR, HER 55 R P R %l Values in Brackets are differences of two options ; B. == Before the completion of
KEBEL 1.1, Bl the upstream stations; A.T. = After the completion of the upstream Tianshangiao station; A. T.L. = After
1l B Kk & & 302.5 the completion of the upstream Tianshangiao and Longtan station; F. O. =Firm output; A, A. G. = Average

MW, Dl A286 355 5k annual generation.
AT FRUEBNER %3 Table3

. A (10°%W 1)
ﬁﬂ% 3:° ﬁ*@! mfﬁﬂg *%mﬁﬁ 75;;;“3(:? Average annual generation
REBVBABTER R Power & Total 7K 3% Rated flow of 7 R LR,

coefficient power of head of the

BRREMETR 275 max.  onisMW)  urbine(m)  MEWOINeEfT RS Rm
MW ERE, R (m*/s) B. AT AT L.

1.0 4X275 55.6 562 55.41 65.75 81.72
ﬁﬂ%ﬁ%ﬁgﬁ%m 1.1 4X302.5 59.2 580 56.5 67. 81 83. 84
. X . . .57 . .
M. HFRRES (-+110) (+1.16> (+2.66) (+2.12)
P MERNFERE ' ' :
BRFeRIE, | EEHNBFEIT R EH Values in Brackets are differences of two options ; B. =Before the completion of
. the upstream stations; A. T. = After the completion of the upstream Tianshangiao station; A. T. L. = After
HAFEABBARE '
the completion of the upstream Tianshanqiao and Longtan station;
4 Table 4
K % #Hl Turbine £ H Yl Generator
FE  HHE HE FEIS T ERs WY E BB mEr RuER ANF  BLE  BKE
Spcc?d 5:;::0 . SRR HMAE ¥ No. of No. of i&% HH  HAHIP Unit RK REHE B (o)
(r/min) - S.5.C % (% both poles  coit slot "y i E QN3] weight  (kg/kVA)  (kg/kVA)
(kW) 'Y MLT.E. W.A.E. (2P) (Z) ¢ N NPP. PN (kg/kVA) S.C LC. W. 1.
75 267.2 1978 87.3 9.5 80=8X10 720 5.4 3 4 5.893 0. 3387 0. 6457 9.25
76.9 275 2025 87.7 91.3 78=6X13 882 6 3-}-% 3 5.785 0. 3107 0.6186  10.43

S. S. C. =Specific speed coefficient; M. T. E. =Model turbine efficiency at rated operating condition. W. A. E. = Weighted average efficicﬁcy; C. N. =Circuit

number of winding; N. P. P. =No. of coit slot for every pole and phase; P. N. = Pole number of rim stamped plate ; S. C. =Steel consumption of unit capacity ;

L C. =Iron consumption of unit capacity; W. L. =Weight of insulating material.

FIET, AMBEEREIRAER302.5MW, BINRE  RIAE, ERAZWEMAHRENRGET, 84

KEVMFEF R REGTREVMFEERMNR TEBHRAABL16~2.66{2 kW h, 2FHE+HE

F. MRS R B INL500 5T, EAAREM B F RN, BEVARNAER302. 5 MW, I d i
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2.1 WBBRKE
2. 1.1 HARKKHERBWIKRER
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HEAZ2H K. BEHKLI0m, BKHRL 2ms,
SR B R300~500 mm, K FE BYLTIZE2X 400 kW,
WML 2400 kW, M THHL5%E 900~ 1800 r/min, I
BREMAERI20m®, KEAHT0Om®, RRGHES
HMRRE<L0.3%,

RARREEBNREABYY . FRES A296—
35 (A206 iR EF WS, M5 N A2862) , 5%
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E1 BKLMARIE Fig. 1 High-head Model Test stand
1. 2. HEJKF Feed pump; 3. IS VAREA Dissolved air tank; 4. ¥ #15$ Cooller; 5. Hi R Mit Electromagnetic flowmeter; 6.
717K Upper water tank; 7. 37 #58% Thrust balance; 8. HBI/KFH] Model turbine; 9. T/ e84 Dynamometer; 10. WMERE
Oil pressure unit; 11. FEIKHE Lower water tank; 12. E 23R Vacum pump; 13. FEZEHL Compressor; 14. ¥ #1716 88 Deflector; 15.
Wit ML IE {8 Flowmefer calibrating case; 16. H B8 % Electro-butierfly valve
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HERE N0, 02% . RAKBEZITRE.

(3) 5. RHAEHE Interface 24 7] #|EE#y 1110-
AC-IK B fE B, | RRIEEEERER
+0.02% , % & REE R A —EHEBE £ 0. 0025208945
KRS EE, PIEK848. 25 mm, FREARMEN S
P 2 BB h S4B

(4) B . SR A 4-0002R4 BRAY 2500 &, 3 th &%
K 1201, W B AL AT RN K £ 14Kk, B3R
HRAPIREK, HHRZZBRIT.
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Wik, BFA0~300 kPa, ¥§E0.05%, RAKMES
EE.
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WKGRI I T 5TR, REPRERAFMEIRE . Sihds
IR, CGRFEIRE . KRSV IR MR R
EHERBXRRE.
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20, 22, 24; H =59.4m B}, an =14, 18, 20, 24;
H =68.5mbt, an =14, 18, 20, 22; I RBHETH
A oo FIBR B LA e JHEERIUE o =18, 221
2L RIS IERE B M 2RI T 60 LA A, FRAME
T am=4, 7. 25. 4=PNFFE 25T A

10 WO 56 AR AR B o R 3 T 4 4B R 92. 0404,
MR RIEE2. 0% ER Fiw T S HBIKEN
90.5%, R RIE{ES8. 8% ER . EH AL AR
n, = nw + 4, G, R

5
-2 _ [Dw
Jr) - 3 (l ’/max)(l D”‘)

iﬁ EP ¢ Pmax %ﬁﬁlﬁﬂ H,‘Jﬂ%f)&%; 3

Dy ﬁﬂ%%g )‘(_51’373,
Dip Emﬂ‘f’ﬁ@ SLE@;
1 HALKFHILE;

y —— ﬁﬁ*%ﬂ?&%‘l,
BEISKEY RS RE. 4406, HEM. 4549
B3R H =59. 4 m K3k, I FE T AY UL

&5,
5 Table 5
N y R
5 Yy o BAREE  puree
I Power Contract Acce
. ptance
Power ratio guaranteed
(MW) efficiency ( %) test date
100% 307.1 91 92.9
90% 276. 39 94. 3 94. 1
80% 245. 68 92.9 91. 8
70% 214. 97 90.2 89. 4
60% 184. 26 87.4 86. 7
50% 153. 55 83.5 83.0

FE5RH, EH=59. 4 m KkT, 90 % HE e
BA b B S TR, 90 Y B AT VA T 9L K
FIRIEE.

(2) R

B R IR L BB, BUGERE T BiE T A
BB S R B AKX 3124 TR BOK R
TEAR 3 7E aor = 10, 14,16,20,22 .24 i &1k 2 4,
HRIER HE LR AW, =77.8t/min,@', =1. 155
m¥/s),0=0. 12, E7KLIL AR X 0=0. 04~0. 08, ]
WRERMEBRREIAA (o, =781 t/min, @, =
1. 039 m*/s), o=0. 124, KFFHBE& &, FERER
KEROAE—HRA20 mm BS54,
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HEM0. 4D, 10, 286D, &b IR TG MK 25 REK W, LR
50 ~602% 4 Wik e, R —EHK3HEK,
HAIBE R KIX10.48% K FHEH  Hfh T8 B A%
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