Westinghouse Steam Turbines==1."B. 6248
CONTROL AND OIL SYSTEM

The relation of the varlous elements which comprise the complete
governing (or control) system, 1s shown dlagrammatically _dn Figure 1. The
throttle valve, overspeed trip, governor, governing valvesg emergency trip,
extractlon valves, servo-motor, pressure regulator an@yauxillary pump (all
of which are shown on the dlagram) are described 1n sepakate leaflets. In
order to simplify the descrliption, the oll system canf bg,dlvided into two
parts, namely:-

1. High pressure oll system.
2. Lubrication system.

Two 01l impellers {or pumps) are mounted on the turbine shaft. In
Figure 1 the main oll pump 1s shown on the leff,nwhlle the governing oll im-
peller 1s shown on the right.

High Pressure Oil

The oll discharged by the malnWell pump 1s used for the followilng
purposes:

1. To operate the ejectors which,supply the main pump impeller suc-
tion.

2. To operate the throttle valwves The line supplylng the throttle

1s in turn connected togthe,overspeed trip valve, and the gov-

erning valve emergengy trip plunger. An orifice 1s used in the

supply line to the theottle valve to reduce the actual flow 1in

order to 1nsure positive,action of the trip mechanlsm.

To operate the governor, servo-motor which opens andcloses the gov-

erning valves.

To operate the extraction valve servo-motor which opens and closes

the extractlion vadvesd

To operate the extractlon pressure regulator.

To supply olly thkeough the coolers to the bearings. An orifice 1is

used 1n thils lIne to reduce the flow to the proper amount.

. To operate the pllot valve on the non-return valve located 1in the

steam extragtion, line.

. To operate the,auxillary oll pump regulator.

As a control medilum for:-

. Governlng Impeller.

. Govepnor transformer.

. Governdng valve emergency trip.

. Steam fdow limit valve.

.fExtraction pressure regulator.
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Lubrication System

The oll supplied to the iubrication system (as noted above) passe
through the o1l cooler, and thence to the maln bearings, thrust bearing and
turning gear.

A connectlion from the bearing supply line 1s led to the auxiliary
0ll pumpregulator to actuate the regulator.

Provision 1s made for cartrldge type strainers to be 1installed in
the ©IT=supply lines to the bearings, for use when preparing the unit for
serviee after a general 1inspectlon or major repalr. At such times these
strafmers should be installed and used while circulating oll through the sys-
temy,preparatory to starting, but they must be removed before the unit 1s
aetually operated.




Control and Qil System

During the starting and stopplng periods, all oll pressure require-
ments are supplied by the steam driven auxiliary oil pump. This pumpsis con-
nected to the system by suiltable check valves as shown inFigure 1. It iscon-
trolled automatically by the auxiliary oll pump regulator, and starts when-
evgr the bearing line pressure drops below that for which the regulator 1is
se

In addition a motor driven auxiliary oll pump 1s/prowvided to sup-
ply lubrication to the bearings and turning gear when4the®™unit 1s being
rolled at low speed by the turning gear during shut down periods. In case
of an emergency such as fallure of the steam driven auxiThary oil pump, this
motor driven pump under control of a pressure switchwilll start automatically
and supply sufficlent oi1l for shutting down the unit. It¢4should be noted
however, that this motor driven pump does not have sufflelent capacity for
starting the unit.

Enough o1l should be provided so that whemythe turbine 1s running
at full speed the oll level 1n the reservolr, as shown by the gauge, 1swithin
the 1limits given on the i1ndicator plate. Although there isa strailner 1in the
oll system, it 1s desirable, as a precautlion, tg@ strain the oll through a
fine mesh screen or cloth just before putting 1t Anto the reservolir.

The amount of water circulated through,thes1l cooler should be regu-
lated to maintain the temperature of the oll lgawing the cooler between 100
and 110°F. The correct criterion of oil goelder\water supply is, of course,
the temperature of the oll leaving the hotlest bearing. This temperature
will vary with different units and operating conditions. However, 1n gen-
eral, oll return temperatures of 1l40to 160°Fadare considered good practice.
When starting the turbine, the oll coolerjwater should not be turned on un-
t1l the oll temperature has increased tomthevapproximate limits given above.

One 01l cooler 1s sufficlient flor"normal operation. The plpingcon-
necting the coolers 1s arranged withgpan(interlocking cock so that elther
cooler can be used and that contipuous flow 1s insured when changing from
one cooler to the other.

Alr vents from the topwef the coolers to the reservolr are used when
there 1s a drop in the main oll 1llne from the cooler. If this piplng can be
arranged to eliminate all possipidity of trapping alr, separate vent lines
are not required.

Whenever oill operated metor starting switches are used inthe sys-
tem (such as for starting thed moftor drivenoll pump if the oil supplied from
other sources becomss 1nsuffielent), 1t 1s customary to install a valve 1in
the o1l line to each switch ™o 1t can be removed for repailr, 1if necessary,
during operation. Obviously, ‘closing this valve with oll pressure 1in the
line, renders the automatic Switch inoperative and prevents starting the pump.
Therefore, some means of" Yecklng the valve 1n the open position should be
provided to eliminate the possibility of unauthorized closing while the tur-
bine 1s 1n operation.

Steam Flow Limit Valve

An adjustapble steam flow limiting valve is provided, with which it
1s possible to/make adjustments so that under no condition of system frequency
swing can the{turbing governor open and increase the steam flow beyond ade-
sired point. This 4s a high grade oll pressure regulating valve connected
to the system as shown in the dlagram. It 1s supplied with oll from a hilgh
pressure line through an orifice and the controlled and ad justable pressure
1s connected to gthe governor regulating pressure system in such & way that
it 1imits the pressure to which the regulating system may be decreased.

It will be recalled that 1n the governing system the regulating
oll pressfire decreases to open the steam inlet valves, and that the steam
flow varles, closely in proportion to thils regulating o1l pressure change.
The liniit valve may be set for any pressure between the 1imits corresponding
to nogload and full load, and when the regulating pressure drops to that
held by, the limit valve, further governor travel and steam valve opening is
prevented .
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SYMBOLS
EXTERNAL OIL PIPING
INTERNAL OIL PIPING
CHECK VALVE
GLOBE VALVE

STRAINER

ORIFICE

GAUGE MOUNTED
ON GAUGE BOARD
GAUGE MOUNTED
ON PIPING

RELIEF VALVE
THERMOMETER

RECORDING
THERMOMETER
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