
Superseding I.B. 6169 Westinghouse Steam Turbines-LB. 6169 (Rev. 1) 

CONTROL AND OIL SYSTEM 

The re lation of the various e le me nts which comprise the comple te 
gove rning (or control) syste m, is shown diagrammatically in Figure 1. The 
throttle valve , ove rspe e d  trip, gove rning valve s, e me rgenc� trip, auxiliary 
pumps and re gulator (all of which are shown on the diagram) are de scribe d 
in se parate le afle ts. In orde r to simplify the de scription, the oil syste m 
can be divide d in two parts, name ly:-

1. High Pre ssure Oil Syste m 
2. Lubrication Syste m. 

Two oil impe lle rs (or pumps) are mounte d on the turbine shaft. In Figure 1 
the main oil pump is shown on the le ft, while the gove rning oil impelle r is 
shown on the right. 

High Pressure Oil 

The oil discharged by the main oil pump is use d for the following 
purpose s: 

1. To ope rate the e je ctors which supply the main pump �mpelle r suc­
tion. 

2. To ope rate the throttle valve . The line supplying the throttle 
is in turn conne cte d to the ove rspe e d  trip valve and the gove rn­
ing valve e me rge ncy trip plunge r. An orifice is use d in the sup­
ply line to the throttle valve to re duce the actual flow in orde r 
to insure positive action of the trip me chanism. 

3. To ope rate the gove rnor se rvo motor ope rating piston which ope ns 
and close s the ste am inle t valve s. 

4. To supply oil through the coole rs, to the be arings. An orifice 
is use d in this line to re duce the flow to the proper amount. 

5. To ope rate the auxiliary oil pump re gulator. 
6. As a control me dium for:-

a. Gove rning impe lle r 
b. Gove rnor transforme r 
c. Gove rning valve e me rgency trip. 
d. Load limit valve 

Lubrication System 

The oil supplie d to the lubrication syste m (as note d above ) passe s 
through the oil coole r and the nce to the main be arings, thrust be aring and 
turning ge ar. 

A conne ction from the be aring supply line is le d to the auxiliary 
oil pump re gulator to actuate the re gulator. This re gulator se rve s also as 
a re lie f valve and by-passe s oil to the re se rvoir, whe n nece ssary, to main­
tain the de sire d be aring supply pre ssure . 

Provision is made for cartridge type straine rs to be installe d in 
the oil supply line to the be arings, for use whe n pre paring the unit for 
se rvice afte r a gene ral inspe ction or major re pair. At such times, the se 
straine rs should be installe d and use d while circulating oil through the 
syste m pre paratory to starting up, but the y must be re move d before the unit 
is actually ope rate d. 

During the starting and stopping pe riods, all oil pre ssure re ­
quire me nts are supplie d by the ste am drive n aUXiliary oil pump. This pump 
is conne cted to the syste m by suitable che ck valve s as shown in Figure 1. 
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Control and Oil System 

It is controlle d automatically by the auxiliary oil pump re gulator and 
starts whe ne ve r the be aring line pre ssure drops be low that for which the 
re gulator is se t. 

In addition, a motor drive n auxiliary oil pump is provide d to sup­
ply lubrication to the be arings and turning �ar whe n the unit is be ing rol­
le d at low spe e d  by the turning �ar during shutdown pe riods. In case of an 
e me r�ncy such as failure of the ste am drive n auxiliary pump, this motor 
drive n pump will supply sufficie nt lubrication for shutting down the unit. 
Howe ve r, it is manually controlle d and has no automatic conne ction. Conse ­
que ntly, it must not be de pe nde d upon as a substitute for the ste am drive n 
auxiliary pump. It should also be note d that the motor drive n pump doe s 
not have sufficie nt capacity for starting the unit. 

Enough oil should be provide d so that whe n the turbine is running 
at full spe e d  the oil le ve l in the re se rvoir, as shown by the gauge, is 
within �he limits give n on the indicator plate . Although the re is a strain­
e r  in the oil syste m, it is de sirable as a pre caution to strain the oil 
through a fine me sh scre e n  or cloth just be fore putting it into the re se r­
voir. 

The amount of wate r circulate d through the oil coole r should be re ­
gulate d to maintain the te mpe rature of the oil le aving the coole r be twe e n  100 
and 1100F. The corre ct crite rion of oil coole r wate r supply is, of course , 
the te mpe rature of the oil le aving the hotte st be aring. This te mpe rature 
will vary with diffe re nt units and ope rating conditions. Howe ve r, in �ne ral, 
oil re turn te mperature s of 140 to 1600F. are conside re d good practice . Whe n 
starting a turbine , the oil coole r wate r should not be turne d on until the 
oil te mpe rature has incre ase d to the approximate limits give n above . 

One oil coole r is sufficie nt for normal ope ration. The piping con­
ne cting the coole rs is arran�d with e ithe r hand valve s and a re lie f valve or 
an inte rlocking cock so that e ithe r coole r can be used and that continuous 
flow is insure d whe n changing from one coole r to the othe r. 

In case s whe re the re is any possibility of air accumulating in the 
top of the coole rs (due to a drop in the oil line from the coole rs) air ve nts 
are provide d from the top of the coole rs to the re se rvoir. If the piping is 
arrange d to e liminate all possibility of trapping air, the se se parate vent 
line s are not re quire d. 

Load Limit Valve 

An adjustable load limiting valve is provide d, with which it is 
possible to make adjustme nts so that under no condition of syste m fre que ncy 
swing can the turbine gove rnor ope n and incre ase the ste am flow be yond the 
de sire d point. This is a high gre ad oil pre ssure re gulating valve conne cte d 
to the syste m as shown in the diagram. It is supplie d with oil from a high 
pre ssure line through an orifice and conne cts the controlle d and adjustable 
pre ssure to the gove rnor re gulating pre ssure syste m in such a way that it 
limits the pre ssure to which the re gulating syste m may be de cre ase d. 

It will be re calle d that in the gove rning syste m, the re gulating 
oil pre ssure de cre ase s to ope n the ste am inle t valve s, and that the ste am 
flow varie s close ly in proportion to this re gulating oil pre ssure change . 
The limit valve may be se t for any pre ssure be twe e n  the limits corre spond­
ing to no load and full load, and when the re gulating pre ssure drops to 
that he ld by the limit valve , furthe r gove rnor trave l and ste am valve open­
ing is pre ve nte d. 
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