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Preliminary Opened Valve Starting of the Numazawanuma Pumps
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Tohoku Electric Power Co.
and

Yasumitsu Oda
Kameari Works, Hitachi, Ltd.

Abstract

High head large capacity pumps give rise to a sort of peculicar phenomenon
which is quite uncommon to small sized pumps. As to this phenomenon there
is a report treating of the case of 65,000 HP pump installed at the Grand Coulee
Dam. In Japan, pumps at the Numazawanuma power station offer a similar
case, that is, common to both cases a peculiar vibration accompanies the pump
operation due to hydraulic pressure pulsation. In case of the Grand Coulee
Dam pumps the vibration is emitted when water is being pumped up in more
than specified quantity and in the latter pumps, it has occurred most con-
spicuously when the delivery valve is closed and as the valve is opened again it
has dwindled away swiftly. This tendency indicates that the vibration is of
such a nature that major portion of it can be prevented by feeding water as
soon as the started pump gains the pressure strong enough to overcome delivery
pilpe pressure.

In case of the Numazawanuma pumps, starting torque of the pump is
developed by waterwheel and on its reaching synchronous speed, the load 1s
transmitted onto the synchronous motor. During this period, the machine is
driven with the delivery valve totally closed, so it follows that the machine
is forced to be subjected to peculiar vibration for a fairly long period. In the
initial stage of pumping and generating program, it was decided that the pump
would be driven only in rainy season for a long-range continued pumping, and
pulled into standstill in dry season. Accordingly, it was held optimistically
that the period or the number of pump operations accompanied by this abomin-
able vibration would amount only to negligible figures. On the contrary, how-
ever, the demand turned out so great that the pump of this plant were
compelled to be driven in even dry seasons on surplus power supplied from the
other generating systems, for coping with the peak load period requirements,
thus playing an important role in adjusting the country’s electric supply and
demands. As a result, the pump has been put in such a repetitious operation
as requiring several starts and stops in one day. Under this situation, it
was a conclusion of all concerned that the vibration at pump starting must be
reduced by any means to a minimum for the protection of pump parts and
components from fatigue. The agreement was reached then for the adoption
of the preliminary opened valve starting system. In this system, the pump is
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started by waterwheel and in the course of speeding-up the delivery valve is
opened forcibly and left in that state until the pump speed is increased to the
synchronous speed and the load is, as abovementioned, transmitted to the
motor. In this case, the delivery valve need not be forcibly opened if some
proper measure can be taken to enable the pump to pump up a certain pre-
determined quantity of water when it reaches the rated speed overcoming the
delivery pipe pressure. This can be attained by attaching a check valve to a
bypath valve of suitable size which is provided on the main delivery valve,
but this method was discarded for the direct control of the delivery valve
because of floor space available in the pump house.

By the adoption of the preliminary opened valve starting method the opera-
tion has been extremely stabilized. The width of vibration has been reduced
to 8/1,000 mm at maximum which means the precipitant decrease of 50% in
general, and 10% in part of local sympathetic vibration.
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