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Westinghouse Steam Turbines—InB. 6207

CONTROL AND OIL SYSTEM

The relation of the various elements which@ecomprilse the complete
governing (or control) system, 1s shown diagrammetically, in Figure 1. The
throttle valve, overspeed trip, governing valves, emergency trip, governor
anticipator, exhaust pressure regulator, auxiliary pumps’ and regulators (all
of which are shown on the diagram) are described 4n separate leaflets. In
order to simplify the description, the oll system can,be divided into two
parts, namely:-

1. High Pressure 01l System
2. Lubrication System

Two oil impellers (or pumps) are mountedgon “the/turbine shaft. In Figure 1

the main oil pumpr 1s shown on the left, while the governing oill impeller is
shown on the right.

High Pressure Oil

The o1l discharged by the main 611 pump 1s used for the following
purposes: :

1. To operate the ejectors which supply the main pump impeller
suction.

2. To operate the throttle#alve. The line supplylng the throttle
1s in turn connected®to the overspeed trip valve and the governing
valve emergency trip pluanger. An orifice is used in the supply
line to the throttlg¢ valve to reduce the actual flow in order to
insure positive action of the trip mechanism.

3. To operate the governor servo motor operating pilston which opens
and closes thé’ governing (steam inlet) valves.

4, To supply ollathrough the coolers to the bearings. An orifice is
used in thisylineg,to reduce the flow to the proper amount.

5. To drive the hydrogen seal main oill pumg. The discharge from this
hydraulic turbine 1s led into the bearing supply line.

6. To operdtefl the auxiliary oill pump regulator.
T. As @ control medium for:

7 Governing Impeller

=pG0vernor Transformer

- Exhaust Pressure Regulator
Governing Valve Emergency Trip
s Governor Anticipator

- Load Limit Valve
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Lubrication System

The o1l supplied to the lubrication system (as noted above) passes
through the o0i1l cooler and thence to the mein bearings, thrust bearing and
turning gear.




Control und 01l System

A connectlon from the bearing supply line 1s led to the auxlliary
0ll pump regulator to actuate the regulator. Thils regulator serves‘also as
a rellef valve and by-passes oll to the reservolr, when necessary, to main-
tailn the desired bearing supply pressure.

Provision 1s made for cartrldge type stralners to be 1nstalled in
the oll supply line to the bearings, for use when preparing the unit for
service after a general 1inspectlon or major repalr. At suchwtlmes, these
strainers should be 1nstalled and used whille clrculating “ell™through the
system rreparatory to starting up, but they must be removedybefore the unit
1s actually operated.

During the starting and stopping periods, all“ll pressure re-
qulrements are suppllied by the steam driven auxillary @il pump. This pump
1s connected to the system by sultable check valves ag shown in Figure 1.
It 1s controlled automatically by the auxiliary oll (pumpyregulator, and
starts up whenever the bearing line pressure drops below that for which the
regulator 1s set.

In addition, a mctor drlven auxiliary,oll pump 1s provided to sup-
ply lubrication to the bearlings and turning geakr when the unit 1s belngrolled
at low speed by the turning gear durling shutdownWperiods. In case of an
emergency such as fallure of the steam driven, auxdliary pump, this motor
driven pump will supply sufficlent lubrilcation“for shutting down the unit.
However, 1t 1s manually controlled and has_négpautomatic connection. Conse-
quently, 1t must not be depended upon as a substltute for the steam driven
auxlliary pump. It should also be noted _that, the motor driven pump does not
have sufficlent capacilty for starting the unlt.

Enough o011 should be provided sowthat when the turbine 1s running
at full speed the oll level in the resgrvolr, as shown by the gauge, 1s with-
in the 1limits given on the indicatorfyplate. Although there 1s a strailner in
the oll system, 1t 1s deslrable as™a precaution to straln the oll through a
fine mesh screen or cloth just befereWputting 1t 1nto the reservoir.

The amount of water circulated through the oll cooler should be
regulated to maintaln the tempegrature of the oll leaving the cooler between
100 and 110°F. The correct _criterion of oil cooler water supply 1s, of
course, the temperature of the o¥d" leaving the hottest bearing. Thils tem-
perature will vary with diffierent units and operatlng condltions. However,
in general, oll return températures of 140 to 160°F. are consldered good
practice. When startling aijturbine, the oll cooler water should not be turned
ou untll the oll temperature“has 1ncreased to the approximate limits glven
above.

The 01l used”In_, the generator hydrogen seals is supplied from an
auxiliary reservoilr whieh)is bullt integrally with the maln reservoilr but
separated from 1t by, sultable baffles. A small part of the oll returning to
the main reservoir 1shed to the auxlliary reservolr through a trap. The oll
drains from the/hydrogen seals are led to separate drain tanks which are
vented to atmosphere./ The overflows from these tanks are, 1n turn, led to
the main reservolr.9y/This arrangement 1insures a supply for the hydrogen seals,
free of entrailned alr or hydrogen gas. Two pumps are provided for supplylng
0oll to the hydrogen seals. One hydraullcally driven by high pressure oll
from the turblne maln pump, 1s for use during normal operation; and the other,
motor driveny 1s for use when the main unit 1s shut down. These pumps and the
generator hydrogen seals are described 1n separate leaflets.

One),oll cooler 1s sufficilent for normal operatlion. The plplngcon-
necting the coolers 1s arranged with an 1nterlockling cock so that elther cool-
er can ‘Benllsed and that continuous flow 1s 1nsured when changlng from one
cooler, to,the other.
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Control and Oil System

Alr vents from the top of the coolers to the reservolir are used
when there 1s a drop in the main oi1l line from the cooler. If this plping
can be arranged to eliminate all possibllity of trapping alr, the separate
vent lines are not required.

Load Limit Valve

An ad justable load limiting valve 1s provided, “with which 1t 1s
posslble to make &ad justments so that under no condition™ef "system frequency
swing can the turblne governor open and increase the gteam?flow beyond the
desired point. This 1s a high grade oll pressure regulating valve connected
to the system as shown 1n the diagram. It 1s suppliediwdith oil from a high
pressure line through an orifice and connects the controlled and adjustable
pressure to the governor regulating pressure system, inisuch a way that it
limits the pressure to which the regulating system ma8y be decreased.

It willl be recalled that in the governing system, the regulating
oll pressure decreases to open the steam 1nlet™walves, and that the steam
flow varies closely in proportion to this regulating oll pressure change.
The 1imit valve may be set for any pressureypbetween the limits corresponding
to no load and full load, and when the regulating pressure drops to that held
by the 1limit valve, further governor travel and steam valve opening 1s pre-
vented.
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LIST OF PF;ESSLJRE GAUGES SYMBOLS o
{-BEARING OIL. - GOVERNOR REGULATING OIL. - LOAD LIMIT VALVE 5
2-OPERATING OIL DISCHARGE.  8-EXHAUST REGULATING OIL. p— EQX'ITEERRr\rJ\J:LL 8:t ;;lll;m% SAZE MOUNTEDON i — 1 4iha COVERNOR
3-OPERATING OIL SUCTION  9-LOAD LIMIT VALVE REGOIL. S5 CHECK  VALVE GAUGE BOARD. | ARVENT [ SPEED CHanGeR
4-GOVERNOR OIL. IOHYDROGEN GLAND SEAL ALARM s GLOBE VALVE ] GAUGE MOUNTED ON PIPING. il i
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