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Under normal o.pcrating condi-
peed regulation for the hy-
& is obtained from the
o 3300-kw (prbinc-gcncrators‘ in
(he, steam pOWer plant. The hydro
sovernor s backed off so
(hat the frequency must i.ncrcf\se to
61 cycles before the unit will 'be
speed responsive. 1f ic vacuum in-
creases at the pipe-line summit the
aates on the ‘turbine are partially
closed, reducing the flow of water
from the siphon at the pipe-linc
crest. The lake pumps supply water
(o the siphon at a constant rate and
hence. by controlling the rate of flow
from the siphon through the turbine
wicket gates, the vacuum at the
siphon can be regulated.

The siphon at the summit and the
high head at the turbine precludes
the use of a surge tank at either of
these points. To protect the system
azainst water hammer resulting from
arapid change in velocity in the pipc
linc a svnchronous by-pass valve is
piped so that water passing through
it 1o an energy absorber by-passes
the turbine. The svnchronous by-
pass valve is so connected to the
turbine wicket gates that it will open
as the gates close maintaining a uni-
form velocity in the penstock. Free
travel is provided for the byv-pass
valve so that the wicket gates mav
move sufficiently 10 maintain siphon
control without wasting power due
0 water by-passing the turbine.

It is essential that the water supply
will operate with one or twa pumps,
hence it is necessary that the syn-
chronous by-pass valve be provided
with one- and two-pump settings.
With one pump operating, the by-
pass valve must be closed when the
turbine wicket gates are sct to pro-
\?idc the desired vacuum at the pipe-
fine summit. By (urning a hand-
wheel the threaded connecting rod
tan be moved to either the one- or
two-pump stop position. If onc
Pump should go down for any reason

ions § .
draulic turbin

lur!)ii‘.\'

"An.ammeter relay sounds an alarm

$0 d’ﬂt the operator can change the
Synchronous by-pass valve from two-

tw one-pump operation. Whea both
pumps go down an alarm notifics the
operator and the inlet valve to the
turbine can be closed so that water
will not be drained from the line.

If at any time the hydro generator
should not producc power the stcam
plant would be required to furnish
the electrical encrgy to operate the
lake pumps. A relay is provided in
the woodroom cubicle to dump this
load if the hydro generator should
ceasc to provide its share of power.

"The lake pump house is designed
for unattended service and is pro-
vided with automaric pump motor
cutouts in the event of low water in
the pump pits, low pressure in the
bearing and rotovalve operating
circuits, and reverse motor rotation.

Sluice gates are installed in the
passages leading to each pump pit for
unwatering and maintenance. A
common unwatering service pump is
installed in a separate compartment
with valved connections to each
pump pit. The service pump is also
used to supply bearing water when
starting up with the pipe line empty.

To insurc uninterrupted water
supply all mill water is delivered to
the new screen structure which is ac
sufheient height so that the water will
flow by gravity to major mill uses.

Distribution of mill water is con-
trolled by adjustable weirs at the
screens. Water not required by one
department is available for use by
others. Should the water supply be
in cxcess of total required it will auto-
matically flow to sewer. Distribution
pipe lines from screens are cquipped
with loosely fitting butterfly valves
to insurc that each line runs full and
to avoid air entrainment.

Oscillating water sprays wash
debris on the screens to sewer. Screens
are made in sections so that they can
be removed for stcam cleaning with-
out shutting down the plant.

A vacuum pump is connected to a
tank with level control switches so
that if air collects in the siphon it dis-
places water in the tank and the
pump automatically removes the air.

ITALIAN
STEEL MILL
DRIVES

HE accompanying photographs

show Elliott steel mill electrical
cquipment in operation at
A.F.L. Falck Rolling Mill, Milano,
[taly. The motor-generator, ahove,
is rated 900 kw, 750 rpm, with
3600-volt, 30-cvcle synchronous
motor. In the background mayv be
scen the motor which is also shown
in a close-up picture below. It is a
1000-hp, 200/400-rpm, 600-volr,
mill-tyvpe direct-current motor.
The equipment serves a Bliss
reversing strip mill.
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