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Determination of Capacity of Pressure Oil Tank
for Hydraulic Power Station

By Nobuo Tanaka

Hitachi Works, Hitachi, Ltd.

Abstract

In hydraulic power plauts, the pressure oil tank, which stores pressure oil
supplied from an oil compressing device, assumes an important role of delivering it
to the speed governor, static governor, inlet valve, and other protective devices for
their unremitting operation.

Hence, the capacity of the tank must be determined in thorough consideration
of their operating conditions. And the first problem in such determination should be
the operating condition for the auxiliaries viewed in terms of controlling purpose,
and the second is what value should be chosen for the index » in the calculation of
the capacity applying the equation P’V 7=C.

For the first problem Hitachi has worked out its standards to apply, and for
the second actual measurement is performed to get the practical value of = to
confirm the calculated value.

The article expounds the above giving besides some reports on the actual

measurements which attestified the appropriateness of Hitachi's designing method.
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Skeleton Diagram of Oil Pressure System
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Table 1. Shop Test Results on Pressure Oil Table 2. Shop Test Results on Pressure Oil

Tank (No. 1) Tank (No. 2)
T | | g !
B | R \ ECO s |£%a it | JH :251'1 T AR R @ | N | & R | R |
# 5 |(min- Sec) (kg/cm?) (ﬁC) C°C) ) 52 [ o \n Off i #
ke — - # 5 |(min- sec)l(kg/cmi’-}' (CCCHI(CPC)
1 0 | 19.00 | 21.5 | 22 %l’-fph#l%] ! — : - - -
2 5 | 13.00 | 21.5 | 22 |HrmFE 1| 0 1985 | 22 22 | BF (I
3 15 | 13.17 | 21.5 | 22 2 14 | 1568 | 22 | 22 | 1,310HEmIrEe
4 | 25 | 13.25 | 21.5 | 22 3 29 | 1875 | 22 | 22 | 1,285
5 35 | 13.40 | 21.5 | 22 1 39 | 15.82 | 22 | 22 | 1,250]
6 | 45 | 13.51 | 21.5 | 22 5 49 | 1585 | 22 | 22 1240|
7 | 55 | 13.65 | 21.5 | 22 |EWMMEEE 6 59 | 1590 | 22 | 22 |1,230
8 | 1 5 | 13870 | 21.5| 22 70 1 9 | 1595 | 22 | 22 | 1,200
9 | 1 35 | 13.80 | 21.5| 22 |Z&%& 1,005/ s 1 19 | 16.00 | 22 | 22 | 1,170
10 | 2 5 | 13.95 | 21.5| 22 |Ze&%E 536!/ 9| 1 14 | 1617 | 22 | 22 |1,135
11 | 2 35 | 14.02 | 21.5| 22 10 2 14 | 1625 22 | 22 | 1,080
12 | 3 5 | 1410 | 21.5| 22 |WMEETER 11, 3 14 | 1630 | 22 | 22 1,060
13 4 5 | 14.19 | 21.5 | 22 |WpEed 12| 4 14 | 1635 | 22 | 22 | 1,037
14 { & 5 | 1428 | 915 | 22 13| 5 14 | 1637 | 22 | 22 | 1,035
15 | 10 5 | 1430 | 21.5 | 22 14| 6 14 | 1640 | 22 | 22 | 1,022
16 | 20 5 | 14.33 | 21.5 | 22 15 8 14 | 16.47 | 22 | 22 | 1,000k (€
17 1 30 O 14.33 | 21.5 | 22 | 209 mm
18 | 40 14.33 | 21.5 | 22 | 16 10 14 | 16.48 | 22 | 22 | 1,000
19 = 50 14.33 | 21.5| 22 17 | 30 14 | 1648 | 22 | 22 | 1,000
20 60 14.33 | 21.5 | 22 18 60 1648 | 22 | 22 |1 000I
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Table 3. Shop Test Results on Pressure Oil
Tank (No. 3)

bR R wm | E 7B | i | vl iR
1SS | | nOfE| 1 E
f@a(mm Qec)(lcg/cm-1( Ao ) G
1 | 0 11.80 22 22 | Heh
2 | 15 9.70 = 22 | 22 | 1.340 eI
3 | 25 9.70 22 | 22 | 1.340
4 45 9.70 22 22 | 1.340
5 1 15 9.75 22 22 | 1.310
6/ 1 45 | 9.80 22 | 22 |1.280
7| 2 15 | 990 | 22 | 22 |1.215
8| 3 15 995 | 22 | 22 |1.182
9 4 15 10.00 22 @ 22 | 1.130
10 5 15 10.05 22 22  1.105
11, 6 15 1015 22 | 22 | 1.040
12| 7 15 — | 22 | 22 | —
13, 8 15 | 10.15 | 22 | 22 | 1.040
14| 9 15 | 10.15 | 22 | 22 | 1.020
15 10 15 @ 10.20 22 = 22 | 1.000 i@ (€

| 92 | 922 325 mm
16 12 15 @ 10.20 | 22 | 22 | 1.000!
17 15 15 10.20 22 22 | 1.000

18 1 30 — 10.20 @ 22 | 22 | 1.000

19 60 — | 1020 | 22 | 22 | 1.000
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Fig. 5. iﬁeition between Rebuilding-Up of Oil
Pressure and Required Time Obtained
in Shop Tests on Pressure il Tank
(No. 1)

WHEINT, [EHMEHNORKDOMEN BT 5L 525
A%

WEESK (KESI X H51IcHEHmFEOL Y, I
LENMER L CHEIME R L CAICe D &, B HEA
LD TZELDMMEEX L5 L TITE ABI o X B ify
D THEIKES %

BOWMECKED & &, T@BIERAUXCITILT L
DigBE LA ETNT &, BIfERILIRE DT 24 Ul
ZESUE AN X D A ELA I TES{A B L TR &

o i e e e
: WS I T l5sec T ﬁ‘ﬁ’ .
| BEREENELEETCHD

@ |, | | | [Eo#
| ' | ' . PRE 0 TTE /2
I'.;. S e T !_ _-_ I = "’J.IT.L %

| whsuR 20 eRE 20 ||
| ARERAE 245 |

!

|
2 F 4§ F 7T & 4 nwoH
H‘j:f FHE] fﬁf;;?

T 0 Thyh LSRRGS Sim e e L EER L o
EIRES

Fig. 6. Relation between Rebuilding-Up of Oil
Pressure and Required T'ime Obtained
in Shop Tests on Pressure il Tank
( No. 2.)
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Fig. 7.  Relation between Polytropic Index and
Time obtained in Shop Tests on Pres-
sure Oil Tanks
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Test Results on the Pressure Oil Tank
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Shop Test Results on the Pressure Oil Tank for Pankei

Fig. 10. Test Results on the Pressure Qil Tanlk

for Pankei P. S.. Hokkaido Electric

Power Co.
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