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Some Problems of Planning Diagonal Turbine

With Large Varying Head

A 44,000 kW diagonal flow turbine has been delivered by Hitachi to the
Sameura Powerplant, Electric Resource Development Co. and put into commercial
operation recently. With the lowest to highest head ratio of 32%, this turbine is a

typical example of turbines for large head variation.
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This article discusses such problems as determination of head variation,

vibrations at turbine start, turbine construction,

runner

gaps,

load rejection, etc.

based on the actual data obtained from the 44,000 kW Sameura turbine.
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Installation Perspective Drawing of 44,000kW Diagonal
Supplied to Sameura rPower Station
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Table 1 Specification of Diagonal flow Turbine Supplied to
Sameura Power Station
e H P | EF 2= H | & B Q | E&H N
(kW) | (m) (m¥/s) (rpm)
A kB | (44,000) 100 (50)
% - | 44,000 87.5 56 . |
257
e #E | 44 000 76.0 65.0
i & | 7,100 32.0 33.6
|
X2 SrF7IHBEAR S+ —HE—20 LT hHEALBA

A L, HRIEBBOBNERRA1TH - 12,
Fig. 2 Operation Test of Runner Blade at the Shop
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Table 3 Examples of Kaplan Turbines with Large Variable
Head Range (Supplied by HITACHI)
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Table 4 Variable Head Range of Diagonal Turbine
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Table 2 Examples of Francis Turbines with Large Varying Head Range (Supplied by HITACHI)
E = = L) &0 E (m) :
KB & - I S B | EERE N
(m-kW)
' 100 200
1 L
# 7 K 125.4
¥ 1 A 138.9
IN— S 134.2
LN T 148.2
7 ) 199.0
2 )X 7 163.4
= X | 126.7
1YY IYNLTAZ | 32.3
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Fig. 3 Variable Head Range of Water Turbine
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Fig. 4 Operation Range of 44,000kW Diagonal Flow Turbine
Supplied to Sameura Power Station
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Fig. 5 Measurement of Pressure Fluctuation (Equivalent to
H=76m, BA=—15")
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Fig. 6 Measurement of Pressure Fluctuation (Equivalent to
H=32m, BA=—15")

), L7zA>TBA=—15 TRol i 2T b b * >
A LBARIC L BICE A4 F_—BEI327% = TR hald %
LZgvi, ZHOEEDKIERBIZFZ 7 b4 7T1%, 77—
>y AU TL1.6%Th B, — K, &A276m T, EJEE 7 L —
FAE A —12.5FE KE2 < E-s 2848101, BT L H ICEE)
BfD 2 7 b235A4 7KIENREN X8.5% H D, Bffx &> T H A
FX—BHEZBH W TW E, # > 4 LBHE3T%ICE %I
BWT10.8%icET 5, ZHOHHRIZ, G LA L HICTF »+
TUo—FHRKELLNTET, TL—F&EHA FR—DEx
WEHR A L RKIEIZ TN DB 72012, T2 FRIIRD T T — )L H ok
XKicz ), KERS #ET 270 TH L, —ixis @ liglz X

FEZHOKECFAKESE EoMES BiLsfsw VOL. 54 No.9 762
KIEAREBDBIZE(ETIV)
N, = 265 H=76m#8 4
(%) BA=—125[
3OF i MBREAE H=25m
- R AHEE — s B4iRE 4T T
| #
. A > O K57 hsiq7F
& o} E 7 i
= I r— AR
ok 7 i
= : i3
@ b
-
w i
% 5}
i0E 1
. | l ! | ! L ooy
0 10 20 30 40 BO B8O 70 80 9O
HAF~R—FHE (%)
X7 KkEREHDEBIE (H=76m, BA=—12.58) H =76m#H %
DESL T, BA=— 12.5F(2Rb, HAM FX—BEAZEILE 1 & & D KER
L )R N
Fig. 7 Measurement of Pressure Fluctuation (Equivalent to
H=76m, BA=—12.5")
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Fig. 8 Measurement of Pressure Fluctuation (Equivalent to
H=32m, BA=—12.5")
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Fig. 12 Operation Gap Between Runner Blade and Discharge
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Fig. 13 Installation Gap Between Runner Blade and Discharge
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Fig. 14 Test Result on Load Rejection at 8,640kW
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