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Westinghouse Steami Turbines®.B. 6118

Exhaust Pressure Regulator

This mechanism automatically controls the main governor so as to
maintain the pressure in the turbine exhaust line within the desired limits
It is in reality a pressure transformer which transforms, steam pressure
changes (in the turbine exhaust) into oil pressure changés) which actuate
the main governor,

The mechanism is shown in the accompanying Figure., 1Its principal
Parts are: The flexible metal bellows assembly "'24"7and its loading spring
'31", the relay "18" and its loading spring "6"', together with the neces-
sary supplementary details., Steam from the exhaust 18" admitted as shown in
Section B-B and exerts a downward force on the bellews "24", This force is
opposed by the compression spring "31" acting through the seat "34" and
stem "32",, The relay "18" operates within a pdmnted bushing "17". By means
of a jet of high pressure oil directed againgtythé spinner "15", the relay
i1s kept revolving at all times so as to reduce/ the friction to a minimum
and make the mechanism highly sensitive. &The lupper "land" on the relay,
controls ports which admit high pressure oilWwhile the 1lower "land" con-
trols ports which open to drain., The chamber between the two "lands" 1is
connected to the space above the relay,wand™also to the main governor, (as
shown in Section C-C), This chamber &ontains the regulating (or transform-
ed) pressure which varies with movementswof the relay.

Upward movement of the relay eloses the drain ports and opens the
high pressure ports, thus increasing /the Regulating oil pressure 1in the
chamber between the two relay "Lands!! and above the relay., Conversely,
downward movement of the relayj/closes“the high pressure oil ports and opens
the drain ports, thus decreasing fhe Regulating oil pressure. In following
the operation of this mechanism,¥it is important to bear in mind that what-
ever pressure exists in the chambe® between the two relay "Lands" also ex-
ists in the space above the pelay%and any change in this pressure results
in a change in the force acting @ownward on the relay.

The relay is springqloaded in an upward direction by the compres-
sion spring "6". Therefore, with no steam pressure acting on the bellows
"24" | the spring "31", thwu seat "34" and stem "32", holds the bellows "24"
against its upper stop, clea@r of the relay, and the spring "6" moves the
relay upward thus admdtting high pressure oil to the Regulating oil chamber
until its pressure, dacting above the relay, becomes %reat enough to balance
the force of the spring, The movement at the relay "18", is stabilized by
the dashpot action ©f the bellows and cover assembly "9", Before starting
up for the first time™ér if the unit has been out of service for a long
period, the belldws’ “9" should be filled with oil, An external filling
connection is4provided for this purpose.

Agsuming“that the mechanism is in operation and in 1ts neutral
position, the following, outlines a complete cycle of its control: -

If the exhaust pressure becomes higher than that for which the
regulator is set, the increased steam pressure overcomes the spring 31"
and moves the, spring seat and stem downward which in turn, through the
fulcrum, levers, moves the relay downward. Downward movement of the relay
opens the drain ports, thus decreasing the regulating oll pressure, A de-
crease in.this pressure acts on the governor so as to close the steam
valves,
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If the exhaust pressure becomes lower than that for which [the{qre-
gulator is set, the steam pressure above the bellows "24" decreases ‘and/the
spring "31" then raises the spring seat and stem away from the fulcrum
levers, Consequently, the relay is moved upward by the spring "6". Up-
ward movement of the relay opens the high pressure ports, thus increasing
the Regulating oil pressure above the relay and to the governor. An 1in-
crease in this oll pressure acts on the governor so as to open , the steam
valves,

The exhaust pressure maintained by this regglator cany be varied
by ¢h

the compression of the er load spri This be
done by means of the hand wheel 50", Before connecting( the regulator
to the steam line, the chamber around the bellows "24" “Sshould be filled
with water. In order to take the regulator out of serwice |(that 1is, to
render it inoperative) close the valve in the steam line Which connects it
to the exhaust and open the valve in the adjacent branchWline to atmosphere
so as to put atmospheric pressure above the bellows 24",

The design of any pressure regulator is (based on the fundamental
governing principal that there must be a slighthehange in the pressure con~
trolled in order to actuate the regulator., Therefore, in order to obtain
stable operation, the pressure held when exhausting the maximum amount of
steam must be somewhat lower than when exhausging® smaller quantities of
steam. When the process steam is supplied from several sources, the pres-
sure variation, between maximum flow and nogflowy is generally greater than
when the supply is from a single source.

The following list has been compiled to facilitate ordering spare

or reneval parts by item number and name ‘together with the serial number of
the turbine.

Item No. Name
1 Relay spring, adjusting screw cover,
2 Relay spring adjusting screw lock nut.
E Bracket
Relay spring ad justing screw.
5 Relay springvseat.
6 Relay,spring.
T Gasket
8 Relay seat insert.
9 Dashpot bellows assembly,
10 Gasket
11 Body €£lange (bottom)
12 Gasgket
13 Dashpot bellows casing.
1% Body
15 Relay spinner
15-A Relay spinner oll nozzle.
15-B Relay spinner oil nozzle washer,
16 Relay bushing cover,
17 Relay bushing.
18 Relay
19 Relay guide bushing.
20 Fulcrum lever spacer plate,
2% Body cover,
22 Body flange (upper)
24 Steam bellows complete,
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Item No. Name O :

27 Steam bellows spring seat ball bearing. O
28 Steam bellows spring seat (lower),

29 Steam bellows spring seat lock screw,

30 Hand wheel. *
31 Steam bellows spring.

32 Steam bellows stem,

33 Steam bellows spring cover,

34 Steam bellows spring seat (upper)

35 Steam bellows steam extension.

36 Fulcrum lever (upper)

37 Fulcrum lever pin.

38 Fulcrum lever ?lower) Q
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