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Westinghouse Steam Turbines—I. B.—6203

Control and Oil System

The relation of the various elements which comprise the complete
governing (or control) system, 1s shown dlagrammatically in Figure 1. The
throttle valve, overspeed trip, governlng valves, emergency trip,gauxillary
pumps and regulator (all of which are shown on the dlagram} are described
1n separate leaflets. In order to simplify the descriptlod, the oll system
can be dlvided 1in two parts, namely: -

1. High Pressure 011 System
2., Lubrication System

Two o1l impellers (or pumps) are mounted on the turbine,shaft. In Figure 1
the maln oll pump 1s shown on the left, whlle the governing oll impeller 1s
shown on the right.

High Pressure Oil

The o1l discharged by the maln oll pymp I8 used for the following
purposes:

1. To operate the ejectors which supply the, maln pump impeller suctilon.
2. To operate the throttle valve. The,Idme supplylng the throttle is 1in
turn connected to the overspeed trip,valve and the governing valve
emergency trip pluriger. An orifige 1s¥Wused 1n the supply lilne to the
throttle valve to reduce the actualyflow 1n order to 1lnsure positive

actlion of the trip mechanism.

%. To operate the governor seryogmotor operating plston which opens and
closes the steam 1lnlet valyes.,

4, To supply oll through theéncoobers, to the bearings. An orifice 1s
used 1n this 1line to reducewthe flow to the proper amount.

To operate the auxlllary oll pump regulator.
6. As a control medium for:-
a. Governing 1mpeller.
b. Governor transformer.

¢c. Governlngyvalwe emergency trip.

Lubrication System

The o1l suppled to the lubrication system (as noted above) passes
through the oll coglerg¢and thence to the main bearings, thrust bearing and
turning gear.

A connectlon from the bearling supply line 1s led to the auxlliary
oll pump regulator o actuate the regulator. Thils regulator serves also as
a rellef valveyp@nd/by-passes oll to the reservolr, when necessary, to main-
tain the deslredWbearing supply pressure.

Provislion 1s made for cartridge type stralners to be 1lnstalled in
the o0ll supply“line to the bearings, for use when preparing the unlt for ser-
vice after a general 1nspectlon or major repalr. At such times, these straln-
ers shouwld“be 1nstalled and used whille circulating o1l through the system-
preparatory ‘to starting up, but they must be removed before the unit 1s ac-
tually ©Operated.
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During the starting and stopping periods, all oll pressuregre=
quirements are supplled by the steam driven auxiliary oll pump. This pump
1s connected to the system by sultable check valves as sHown in Figure Jd.
It 1s controlled automatically by the auxliliary oill pump regulator, and
starts up whenever the bearing line pressure drops below that for which
the regulator 1s set.

In addition, a motor driven auxiliary oll pump 1s pfovided to
supply lubrication to the bearings and turning gear when thetualt 1s be-
ing rolled at low speed by the turning gear during shutdownWperdods. In
case of an emergency such as fallure of the steam driven auxi¥iary pump,
this motor driven pump will supply sufficlent lubrication’ formshutting
down the unit. However, 1t 1s manually controlled and has/no automatic
connection. Consequently, it must not be depended upon“as ‘@ substitute
for the steam driven auxlliary pump. It should also he noted that the
motor driven pump does not have sufficlent capacity forWstarting the
unit.

Enough 01l should be provided so that when the turbine 1s run-
ning at full speed the oll level 1n the reservolrn|, as,shown by the gauge,
1s within the l1imits given on the indicator plate. [ Although there 1s a
strainer 1n the oll system, 1t 1s desirable asi\ayprecaution to straln the
01l through a fine mesh screen or cloth just beforer putting it into the
reservolr.

The amount of water clrculated through®the o1l cooler should be
regulated to maintaln the temperature of the o4l leaving the cooler be-
tween 100 and 110°F. The correct criteriomyof oil cooler water supply
1s, of course, the temperature of the oldwleaving the hottest bearing.
This temperature will vary with different/units and operating conditions.
However, in general, oill return tempematures of 140 to 160°F. are con-
sidered good practice. When starting & turbine, the oll cooler water
should not be turned on until the ‘@il /temperature has increased to the
approximate 1limits given above.

One o1l cooler 1s suffi€%ent’ for normal operation. The piping
connecting with the coolers 1s arrangeéd with hand valves and a rellef
valve so that elther cooler can,be used and that continuous flow 1s in-
sured when changling from one ¢ooler to the other.

The alr vents from“the top of the coolers to the reservolr are
used only when there 1s a drop In the main oll line from the cooler. If
this piping can be arranged te eliminate all possibility of trapping air,
the separate vent lines areynot required.

Load Limit Value

An adjustable/ koad limiting valve 1s provided, with which 1t
is possible to make adfjustments so that under no condition of system fre-
quency swing can,the,turbine governor open and 1lncrease the steam flow
beyond a desired polnt® This 1s a high grade oll pressure regulating
valve connected tofthe system as shown 1n the dlagram. It 1s supplied
with oll from a“hdgh/pressure line through an orifice and connects the
controlled and adjudtable pressure to the governor regulating pressure
system in such a way that it 1limits the pressure to which the regulating
system may be decreased.

I%, will be recalled that 1n the governing system, the regu-
lating oil, pressure decreases to open the steam inlet valves, and that
the steam filow’ varies closely in proportion to this regulating oll pres-
sure changew) The limit valve may be set for any pressure between the
1limits corresponding to no load to full load, and when the regulating
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pressure drops to that held by the limit valve, further gov o) ravel
and steam valve opening 1is prevented.

Low Vacuum Trip

This mechanism consists essentially of a trip operated pilot
valve which closes the throttle valve. When the vacu maintained in
the condenser decreases to a predetermined point, th mechanism
functions to open the pilot valve. Opening of th alve releases
the o1l pressure bhelow the throttle valve operath;& n which causes

it to close and shut down the turbine. m
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