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The Honna Power Station of Tohoku Electric Power Company

By Akira Okawara

Tohoku Electric Power Company

Abstract

As already introduced in the previous issue (Vol. 36 No. 2), the Honna Power
Station was planned and constructed by Tohoku Electric Power Company on the
River Tadami exploitation program, and is the largest of several power plants
constructed on the same project. Completed recently, the plant has been engaging
the attention of the power industry because of its record making installations
consisting of a couple of 31,000 kVA generators coupled with 30,000 kW vertical
Kaplan turbines, all supplied by Hitachi, Ltd. The figures represent the Japan’s
largest capacity in this type and, in addition, the turbines are driven by water
pressure derived from 36.1 meter head which is also the Japan’s record.

The writer, as a staff engineer in charge of the same plant, discloses in the
article the results of his tests and measurements with these machines in actual

operation, which have proved the general excellence of their characteristics.
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Fig.1. General View of Honna Power
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Fig.3. Inside View of Honna P.S.
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Table 2. Test Results of Model Turbine

1. 45 AU K 83 4 3 W &

K H O

60 40

(%) | 100 | 80

Ko f (kW) | 30,000 | 24,000 18, 000 12, 000
e B % & | 9.2 | 92.0 91.2 88.5
No. 7 & F o & R ‘ 92.5 | 03.1 03.1 92.58
No. 8 = 5 A % & ‘ 92.5 ‘ 93.4 03.1 92.52
2. HE Hy R O E
BT VRIERL TERERE (X | Sl R
(rpm) | T2H%(%)| (pm)
|
i 2T fiE 616 285 | 477
No. 7 = = »n | 600 277 463
No. 8 = <5 | 590 272 455

5 05 F OBk B2 R B R B R

Table 3. Cavitation Test Results of

Model Turbine

1. #37 >F 1+ ¢ Break r oOlb#z

xR £ #
2P S . T = A : - ! ¢ Break
B Z ¥+ EFF |TU=F 71 F~—v> ‘
A SR |
No. 7 25 C8% 0.310
1 No. 7 25° | 98% 0.290
No. 8 25 | 987 0. 290
2. BEREZEIZX 5 o Break ;Zfssctif 5 ({34 7 >~ No. 8)
3 B O 4 i Br I = l ¢ Break
BB ERBRYE 36 m 0.29
Bl ERAERYE 15m 0.28
(£ & =i Br 4 & 15 m 0.275
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1. % 8 R E

1 H (% 100 | 75 50 925
| ) B =
ho| O E 97.6 | 97.2 96. 4 93.
s | No. 1 97.67 | 97.30 - 96.42 93.6
100% No. 2 FeefE 07.68 97.31 | 96.43 93.6
= _ B | | =
11 ¥ FF & 97.1 | 96.7 95.8 92.8
2 | No. 1z 97.19 96.79 | 95.85 92.75
00% | No. 2ZEE 97.21 | 96.81 95. 86 92.77
2. TE A& H o #E
BEED®E | 5 BE RS |
7 -ngfjjfg? | g(% ";‘?F“? i G D2 | mZEE
HE | hHE BEF A | (T-m2
L 100 | 90 te ey LIRS ( m_) ¢ C)_
| |
) |
= A 25%  30% 1.0 80 | 80 | 2,540 | 60
. | |
No. 1 :fEe{E 11.8% 20.9%| 1.4 | 67  61.5 | 2,760 |*F A 133
| (507) (50~)| ES 37
|]‘+ﬂg 5{)
No. 2 35%fE 11.8% 22.2% 1.4 | 65.2 | 59 ‘ 2.750 |%7 =% 130.5
(49~0) (49~) M 33.5
‘ Fii  43.5
3. L E M
| i fiz k A
BET pwapa] 2770 | P—
[ | | |
15 # | 545°C | 31.5°C | 37.5°C | 42°C | 1°C
| |

e D it
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Table 5. Test Results of Speed Governor

of No. 1 Unit (H=30.3m)

Lol

s B OF 5 | 3 ! 4
EOom o 7 10°-36’ | 12°-34' | 11°-45' | 12°-20’

= O B (kW)| 6, 200 12,000 | 18,200 | 22,400

- :_1;:1 # O (kV) 10.8 10.9 508 11.4
2 s (kV) 11.5 12.35 13.4 13.95
TR B ok (%) 6.36 13.2 20.9 23.1
B(— _ =] . : :
| @ B R (rpm) 168.5 167.0 167.0 167.0
B & | i(rpm) | 175.5 185.0 192.5 201.0
B L o5 & (%) 4.19 10.8 15.3 20.3
K2 B OB (m) 36.4 36.0 35.7 34.5
x| LAl ® £ (m)| 4.1 42.6 | 44.2 | 445
EE;?LI e B R (%) 12.9 18.3 29.8 29.0
FR | OFEEEE  (s) 0.34 0.4 0.37 0.32
B4 1 | @ (s) 1.71 2.64 3.58 4.03
FY | @+ @ (s) 2.05 3.07 3.95 4.35

=7 =os Ecf : =
; Al & 36 & 10 B
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5 S— 7P
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= o |
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< |7
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Fig.9. No. 1 Speed Governor Test

(Oscillographic Record)
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Table 6. Test Results of Speed Governor

of No. 1 Unit (H=34.3m)

i B OE OB 1 ‘ 2 | 3 | 4 5
&M oo 9°-38’| 9°-48"| 10°-15’ 10°-44' 11°-00’
OB B #HEW) 7,000 14,000 21,500 26,000 29,000

1 & rekV) 10.2  10.6 10.75  10.8  11.0

% g F(kV) 10.9 12.3 13.35 13.6 14.1
i —i_-‘ = e »

_ EH £ (%) 6.37 15.5 23.6 25.4 28.2
B [?l | B4 (rpm) 167 167 167 167.5  167.8
Sl & |8 4 (rpm) 177 184 197 210 216

M | EH R (% 6.0 10.2 18.0 25.4 28.7

hv
AL

o BT EE (m) | 40.9 40.7  39.9  38.9|  38.2
x| LA B & (m)|  43.7 4.2 49.5 50.85 5175
2 g1 % (%) 6.85  16.0  24.1  30.1  35.5

[~

b i

I
W

. T (P
F2 | CFERR (s)i 0.50 0.41: 0.37  0.31 0.3
Ml 4 | @BERmG) | 1.5 2.62]  3.34]  3.95  3.97

Fr @+ @ () 2.0  3.03  3.71  4.26  4.27
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Table 8. Results of Output Test and Vibration Measurement of
No. 1 Generator
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Fig.13. Draught Vibration Measurement
(At Draught Manhole)

(as to G.V. Opening-Output Rela
tion, Refer to Fig. 12)
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