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Westinghouse Steam Turbines IaB. 6225

THROTTLE VALVE

This valve 1s of the hydraulic type and is oeperated by oil (or
other suitable fluid). In a description, it can be divided®conveniently
into two parts; namely, the main steam valve and the epera®ing mechanism.
To avoid confusion, the mechanism is described below (wWithwoil as the op-
erating medium. Figure 1 shows the valve and steam, strainer while Figure
2 shows the valve operating mechanism.

Steam Valve

The steam valve 1s a simple arrangement, commonly called the
"Double Plug Type". It consists of two singlemseated plug valves (item
"11" and one formed by the lower end of the dtemy¥1"), the one placed with-
in the other. When in the closed positiompas” shown in Figure 1, full steam
pressure acting above the valve "11" and theWeperating mechanism spring
load hold 1t tightly on its seat. The lowerR,end of the valve stem "1" forms
the by-pass (or inner) valve. ConsequentPyseas the stem is 1ifted to open
the valve, this small by-pass valve 1is, opened first. When the by-pass valve
has been 1ifted through its full travel a1t ‘engages the valve cover plate
"10" and any further movement of the stem ¥hen 1ifts the main valve "11".
The size and 1ift of the by-pass valve“are proportioned to pass sufficient
steam to bring the turbine up to fullPspeed with no load. When full speed
is reached, the governing (steam inlet) Vvalves close sufficiently to practic-
ally balance the steam force abo¥e), andgbelow the main valve "11". Very 1lit-
tle force is required, therefore, fo 1ift it through its entire travel.

When starting a nor®condensing turbine, it should be brought upto
full speed with atmospheric exhaust pressure, which can be done on the by-
pass valve. The main valve ghould then be opened wide before higher exhaust
pressure 1s established. Wigth/iany turbine, the main valve should be opened
wide before the unit 1s synehroenized.

The valve stem packing consists of four short, closely fitting
bushings "2" with suitable,leak-off openings. On valves built for 600 pounds
pressure, two leak-offs are provided while the valves built for 400 pounds
pressure have only oher leak-off., When two leak-offs are used the upper one
should be led to a point, _at atmospheric pressure where a small amount of es-
caping steam is not gobjectionable. The lower one should be piped with suit-
able valves so that{it can be connected to a zone of intermediate pregsure
when operating, and tes@tmosphere when the turbine 1s shut down. It is im-
portent to by-pass8 fhis leak-off to atmosphere when the turbine is shut down,
otherwise the,steam leakage entering the turbine cylinder may cause exces-
sive distortioniy, It should be opened to atmosphere as soon as the throttle
valve 1s closed, andy switched back to the intermediate pressure zone as soon
as the throttlée 1g opened to start up again. Wwhen only one leak-off 1s used,
it should belnopen to a point at atmospheric pressure at all times.

As shown in Figure 1, the steam strainer, Item No. "9", is of the
cylindrical, wire mesh type and 1s placed around the main valve.

The following points should be noted in connection with re-seat-
ing theseyvalves. The seating surfaces of the outer valve "11" and the seat
"13" are"machined spherically and then lapped a very small amount which
glveS®apnarrow, continuous surface of contact. If the valve and seat are in
good“¢condition but leaking slightly, they can be made tight by additional
lafping provided the width of the contacting surfaces does not exceed 1/16".
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Throttle Valve

If the width of these contacting surfaces exceeds 1/16", both the vad¥e ,.and
seat must be remachined, using the same radii as on the original pieges.
When machining the seat "13", after finding the correct radius, the cémfer
should be moved downward (as viewed in the illustration) in a line parallel
with the axis of the seat so as to take the cut off the top and not increase
the diameter of the opening through the seat., After this machining,“the
parts should be lapped just enough to make them tiﬁht. It should also be
noted that there is no gasket between the seat "13" and the valuéWbody.
These surfaces must be gound to a steam tight joint. The é&eat¥ng/surface of
the inner valve 1is bevelled and can be ground to a tight seat@in the usual
manner.,

Operating Mechanism

The principal parts of the operating mechanism, shown on Figure 2
are: the operating piston "32", the closing spring "3i'",™the oil by-pass
valve "29" and valve plate "U46", the handwheel "25", fandWthe handwheel stem
"28" which 1s threaded in the nut "26".

The operating piston "32" is attached to@ the¥Steam Valve Stem by
the coupling nuts "42", and "43", so that the dperating piston and steam
valve move as a single piece. The handwheel isWatitached to the handwheel
stem so that rotation of the handwheel gives, positive movement to the valve
stem, and to the oil by-pass valve "29" whichy,IS®koosely attached to the
stem.

The o1l by-pass valve consists of a plate type valve seat by means
of which movements of the handwheel control “the oil pressure acting below
the operating piston. It will be noted fhat, the valve plate "U46" has two
seating surfaces; the seat "X"between the fvalve plate and the oil by-pass
valve, and the seat "Y"™ between the plate ‘add the piston cover "47". This
plate has approximately 1/8" verticdl movement, and normally is held in its
upper position by the spring "45". “WMigh pressure oil 1is supplied to the
space below the operating piston "%2" By, either the auxiliary or main oil
pump through an orifice to restrict the flow to the proper amount.

With the operating mechanlism in its closed position as shown in
the Figure, high pressure oil aetrs ‘wpward on the operating piston "32", the
valve plate "46" and the oil by-pa8s valve "29". However, with the hand-
wheel in its fully closed pdsitleny the oil by-pass valve "29" seats on the
valve plate "46", thus compres®ing spring "45" and opening the seat "Y".
Thereforef 0il flows through \port’ openings in the valve plate, and through
the seat "Y" to the draink

As the handwhegl ig turned counter-clockwise the stem "28" and the
by-pass valve "29" move upward. The spring "45" causes the valve plate "46"
to follow the by-pass valvey keeping the seat "X" closed, and also closing
seat "Y". The oil pressure below, therefore, raises the operating piston,
compressing the clesingl{spring "31". During normal opening movement both
seats "X" and "Y",remain closed. If the oil pressure should tend to raise
the operating pigton, mor¥e rapidly than the oil by-pass valve 1s beling raised
the seat "Y" wilfl oPend allowing the high pressure oil to flow to the space
above the piston,%@nd/fthence to the drain. Therefore, the piston can rise
only as fast as the By-pass valve "29" is being raised. If the oil by-pass
valve should be raised at a rate of speed so great that the high pressure
0il supplied through the orifice is unable to raise the operating piston at
the same rate, the seat "X" will open, which will allow the high pressure
0il under the,piston to flow to drain. The valve will, therefore, drop to
its closedgpesition. If such a case 1s experienced, the handwheel should be
turned to_its closed position, and the valve opened again more slowly.
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Throttle Valve

To close the valve by hand, the handwheel 1s turned 1n a €lock-
wise direction causing the oll by-pass valve "29" to move downward.s/ This
downward movement of the oll by-pass valve moves the valve plate "46" down-
ward, compressing spring "45" and opening the seat "Y". This allows the
high pressure oill to flow to the top and thence to the drain. Wilth the
pressure below the plston released, the closing spring "21" lowers the op-
erating piston and steam valve., It willl be noted that thds _feature serves
also as an automatlc stop 1n case of loss of oll pressure.d If for any
reason, the oll pressure should drop below a predetermlned p»6int, the spring
"31" will automatically close the valve, shutting downgthehturbine. Also,
1t 1s impossible to open the valve untll oll pressureflg“established, thus
insuring proper lubricatlion of all bearings.

The closing spring "31" 1s sufficlently gtrong to overcome any
friction which may be experienced and exerts a closIngséforce on the operat-
Ing piston at all times. However, 1n case of negesglty the valve can be
closed manually without the help of the closingaspring. The application of
force at the rim of the handwheel results 1n the development of a greatly
Increased, positive, downward force 1n the valveWeperating mechanism.

It should be noted that 1t 1s not ‘praetlical to take the load off
the unit by closling the throttle valve., As“theypvalve approaches 1ts seat
the unbalanced steam foré¢e across the valwe, lhcreases and at some polnt be-
comes so great that the valve will drop toy,lts seat suddenly, thus dropping
the remalnder of the load. Due to thisjsame%design characteristic, this
valve may drop shut 1f an attempt 1s made %6 open 1t with more than about
10% load on the generator (a conditiorM®which might be encountered 1if the
throttle valve trips shut and the gemerator remalns on the line). Conse-
quently, 1f the throttle trips, 1t 1is/advisable to open 1t wlde before ap-
Plying more than approximately 10%, load.

The automatic closing,lisfaccomplished by releasing the oll pres-
sure below the operating pilsten "%2". As stated before, the high pressure
0ll supply to the plston 1s regulated by an orifice. Thus hilgh pressure
1s established but actual ollgfilowwls restricted. The space below the op-
eratling piston 1s connected to /our standard overspeed trip valve, which,
under normal operating conditions remalns closed and malntalns the high
pressure oll below the plston., However, 1f the overspeed trip functilons,
the valve 1s opened, releasing)/the pressure under the operating plston
"32", The line connectlng, the high pressure oill chamber to the drain tank
through the overspeed trlp walve 1s of conslderably greater capaclty than
the high pressure 1nlet hine, which fact 1nsures a drop of pressure below
the operating piston, JaThe %closing spring "31" then closes the valve in
the same manner as degscribed above. After the flrst downward movement of
the piston, the seati "X') opens, which provides another outlet for the high
pressure oll, thus fumrther reduclng the pressure under the piston and in-
suring a more positive closing force.

As the, operating plston approaches 1ts lower limit of travel, a
ring turned gn thenybottom of the plston enters a counterbore 1in the oper-
ating cylinder @Support. This forms a dashpot which effectlvely reduces
the force withfwhich the valve strikes 1ts seat.

This valve may be furnished with elther of two types of hand-
wheels; the dome type as shown 1in the Filgure, or a straight, conventilon-
al type wheelgy The sole purpose of thils difference 1s to place the hand-
wheel grips at the most convenlent helght above the operating floor.

The following 1l1st has been complled to facllitate ordering
sparegoryrenewal parts by ltem number and name, together with the serial
number of" the turbine.
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Throttle Valve

Name

Throttle Valve Stem and
By-Pass Valve

- Throttle Valve Stem Bushing

(Inner)

- Throttle Valve Stem Bushings

(Upper) (Outer)

- Throttle Valve Body Head

Insulation

- Throttle Valve Stem Bushings

(Lower) (Outer)

- Operating Mechanism Support
- Operating Mechanism Support

Gasket

- Throttle Valve Body

~ Steam Strainer

- Throttle Valve Cover Plate
- Throttle Valve

- Steam Strainer Stop Pin

- Throttle Valve Seat

Handwheel Bushing 01l Cup

- Handwheel Bushing
- Handwheel Bushing Screw
- Handwheel Bushing Retailner

Screw

- Handwheel Bushing Retainer

Handwheel
Handwheel Stem Nut

- Handwheel Stem Nut Screw

* Note:

Item
No.

28
29

30
31
32
33
34
35

36
37

38
39

40
41
4@
43
Ly

5
46

b7

Inner bushings mugst Jbe installed at factory.

Name

Handwheel Stem

Operating Mechanism 0il By-
Pass Valve

Operating Cyldnder
Operating PlistomgnSpring
Operating Piston

Operating Piston Ring
Gasket

Operating Cyldnder Cover
(Lower)
Gasket
Operatin
(Speciad
Operating Cylinder Stud (Long)
Operating Piston 011 Seal
Shecve” Pin

Operating Piston 011 Seal
Sleeve

Operating Cylinder Cover

O Seal

Valve Stem Coupling Nut
(Lower)

Valve Stem Coupling Nut
(Upper)

Valve Stem Coupling Pin

011 By-Pass Valve Spring

011 By-Pass Valve Plate
Operating Piston Cover

Cylinder Stud Nut

Therefore,

inner and outerr bushings are not furnished separately.

i




Throttle Valve
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Throttle Valve
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