Superseding I.B. 6110 Westinghouse Steam Turbines - I.B. 6110 (Rev. 1)

Throttle Valve

This valve 1s of the hydraullc type and 1s operated by oll (or
other suiltable fluild). In a deseription, it can be divided convenilently in-
to two parts; namely, the maln steam valve and the operating mechanlism.y To
avold confusion, the mechanlism 1s described below with oll as the operatling
medium. Flgure 1 shows the throttle valve complete.

Steam Valve

The steam valve 1s a simple arrangement, commcnly called the
"Double Plug Type". It consists of two single seated unbalancgd/valves "7"
and "8", the one placed within the other. When in the clos®d,p6sition, as
shown 1n Figure 1, the steam pressure above the valves combines with the
operating mechanism spring load to hold each valve tightly onglts seat. As
shown in the enlarged vliew to the right of the main illustration, the valve
stem "11" 1s machined to form a pilot valve within the 4mner valve. Conse-
quently, as the stem 1s 1lifted to open the valve, thigmsma®l pllot valve 1is
opened flrst, substantially equallzing the vressure gbovemand below the
lnner valve. Further movement of the valve stem @auses the pllot valve to
engage the nut "7-B" and 11ft the inner valve "7".\ When the inner valve
has been 1ifted through 1ts full travel, 1t engages %hée cover plate "6",
and any further movement of the stem then lifts‘tHemeuter valve "8". The
glze and 11ft of the 1nner valve are proportioned “&to pass sufflclent steam
to bring the turbline up to full speed with no load.,  When full speed 1s
reached, the governing (or steam inlet) valvesicloSe sufficlently to practi-
cally balance the steam force above and below the outer valve. Very little
force 1s required, therefore, to 1ift 1t through 1ts entlire travel.

The valve stem packlng consist@s of edosely fitting bushings with
sultable leak-off openings. On valvesbullt for pressures up to and 1in-
cluding %00 1b. one leak-off 1s used andgpshould be led to a polnt at at-
mospherlc pressure where a small amounwy,of%escaplng steam 1s not objection-
able. On valves bullt for pressures above, 400 1b., two leak-off openings
are provided. The upper one should be /eennected to a polnt of lower pres-
sure, determined by the operating steam c¢ondlitions, whilile the lower one
should be connected to a polnt at agmosSpheric pressure. The bushlings are
made of a special materlial, sultable for the purpose, and are carrled 1in
mild steel sleeves "12" and "13" J(aSwmshown in the i1llustration) in order to
facilitate thelr withdrawal. Inf®gemneral, the bushlngs should be installed
1n the sleeves at the factory and the complete assembly of sleeve and bush-
ings should be replaced as a unlt when replacement becomes necessary.

The steam strainen{ "5™is cylindrical in shape and is placed
around the outer steam valve'y, Thils stralner can be removed for cleaning
after removing the blind f@amge "2".

The followingypolnts should be noted 1n connection with re-seat-
ing these valves. Th@ se@ting surfaces of the outer valve "8" and the seat
"10" are machined spherdcally and then lapped a very small amcunt which
glves a narrow, confintousg surface of contact. If the valve and seat are
in good conditlon but “heakling slightly, they can be made tight by additional
lapping provided the width of the contactlng surfaces does not exceed 1/16
Inch. If the wilidth of these contacting surfaces exceeds 1/16 inch, both the
valve and seat must be remachined, uslng the same radll as on the original
pieces. When magchining the seat "10", after finding the correct radius, the
center should be moved downward (as viewed in the 1llustration) in a 1line
parallel with thémaxls of the seat so as to take the cut off the top and not
Increase the @tameter of the openlng through the seat. After this machining,
the parts should be lapped just enough to make them tight. It should also
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noted that there 1s no gasket between the seat "10" and the valve body.
se surfaces must be ground to a steam tight joint. The seating surfaces
the inner valve and of the pilot valve are bevelled and can be ground to
ight seat in the usual manner.

rating Mechanism

The principal parts of the operating mechanism are: The operating
ton "25" which 1s attached to the piston rod "17-A", the closing spring
", the oll by-pass valve "23" and valve plate "29", the handwheel £49%

the handwheel connecting linkage. The operating piston rod 1s conneeégted
the steam valve stem by the coupling consisting of items "14", "151s "16"
"17". Consequently, the operating piston and steam valve move as a
gle plece. The handwheel 1s connected to the operating nut by a,series
rods and bevel gears so that rotation of the handwheel gives a positivs
ation of the operating nut just as 1f the handwheel were conneeted to 1t
ectly. The oll by-pass valve (shown enlarged at the right hand side of
illustration) consists of a plate type valve seat by means df which
ements of the handwheel control the oll pressure acting belowjthe oper-
ng plston. It will be noted that the valve plate "29" hasgtwo Seating
faces: The seat "X" between the valve plate and the oil bBy-pa®s valve
" and seat "Y" between the plate and the piston cover 28" (L This valve
te has approximately 1/% inch vertical movement and normaldly 1s held in
upper position by three springs "30". High pressure oilNis Supplied to
space below the operating piston "25". This oil is“s8Uppidded by either
auxiliary or main oil pump through an orifice to regtriet the flow to
proper amount.

With the operating mechanism in its closed _posSdtion as shown in

- Figure, high pressure oil acts upward on the opgrating piston "25", the

ve plate "29" and the oil by-pass valve "23". However, with the hand-

el in its closed position, the oil by-pass valve "23" seats on the valve
te "29", thus compressing spring "30" and openimg the seat "Y". There-

e, the oll flows through port openings in thegtvalve plate, and through

- gseat "Y" to the drain. As the handwheel 1§, tuPmed counter-clockwise

- oll by-pass valve operating nut "21" rotates“and moves the oll by-pass

ve "23" upward. The springs "30" cause tHe valve plate "29" to follow

- by-pass valve, keeping the seat "X" closéd/and also closing seat "y".

- 0ll pressure belowf therefore, ralses ghée Operating plston, compressing
closing spring "24". During this opening movement, both seats "X" and
remain closed. If the oll pressure“showkd” tend to ralse the operating

ton more rapidly than the oil by-passp valve is being raised, the seat "y"

1 open, allowing the high pressure ofl to flow to the space above the

ton and thence to the drain. Therefore% the plston can rise only as fast

the by-pass valve "23" 1s raised. g IfW%the oil by-pass valve should be

sed at a rate of speed so great that4{the high pressure oil supplied

ough the orifice 1s unable to ralse the operating piston at the same rate,
seat "X" will open, which will@llow the high pressure oil under the

ton to flow to drain. The valvefwill, therefore, drop to its closed

ition. If such a case 1s eXperienced, the handwheel should be turned to
closed position, and the gvalvenpopened again more slowly.

To close the valve,by hand, the handwheel i1s turned in a clock-
e direction causing the ol¥ypy-pass valve "23" to move downward. This
nward movement of the oll by-pass valve moves the valve plate "29" down-
d, compressing springs '30" and opening the seat '"Y". This allows the
h pressure oil to flow to Bhe top and thence to the drain. With the
ssure below the piston released, the closing spring "24" lowers the op-
ting piston and steam Wwalve. It will be noted that thils feature serves
0 as an automatic stPePmdn case of loss of oll pressure. If for any
son, the oll pressmageWshould drop below a predetermined peint, the spring
" will automatically close the valve, shutting down the turbine. Also,
1s impossible to@epen the valve until oll pressure 1s established, thus
uring proper lubrication of all bearings.
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The closing spring "24" 1s sufficlently strong to overcome any
friction which may be experlenced and exerts a closlng force on the opers=
ating plston at all times. However, 1n case of necessity the valve can be
closed manually without the help of the closing spring. The application of
force at the rim of the handwheel results 1n the development of a grea¥ly
increased, positive, downward force 1n the valve operating mechandsm.

The indicator "50" in the handwheel pedestal "47" Mg a€tuated by
the lever "59" from the operating piston rod deflector to show ®he position
of the throttle valve at all times.

It should be noted that i1t 1s not practlical to take the load off
the unit by closling the throttle valve. As the valve approaches its seat
the unbalanced steam force across the valve lncreases and%Wat Some polnt be-
comes so great that the valve willl drop to 1ts seat suddenly, thus droppling
the remalinder of the load. Due to this same deslign characterlstic, thils
valve may drop shut 1f an attempt 1s made to open it wl®th more than about
10% load on the generator (a condition which might bg™emcountered 1f the
throttle valve trips shut and the generator remains loen/ the line). Conse-
quently, if the throttle trips, it 1s advisable towopensdlt wide before ap-
plylng more than approximately 10% load.

- The automatic closing 1s accomplished®by releasing the oll pres-
sure below the operating pilston "25". As stated before, the high pressure
0oll supply to the piston is regulated by an oplfiee. Thus high pressure is
establlished but actual oll flow 1s restrictedws, The space below the oper-
ating plston 1s connected to our standard owerspeed trilp valve, which,
under normal operating condlitlions remains ¢losed and malntains the high
pressure oll below the plston. However,, if the overspeed trlp functions,
the valve 1s opened, releasing the pregsurpe ulder the operating piston "25".
The 1line connecting the high pressuredeili chamber to the drain tank through
the overspeed trip valve 1s of considerably greater capaclty than the high
pressure inlet line, which fact insuresgya drop of pressure below the oper-
ating pilston. The closing spring "2u4d, then closes the valve in the same
manner as described above. After the /flekst downward movement of the plston,
the seat "X" opens, which provides an@ther outlet for the high pressure oil,
thus further reducing the pressurg under the piston and lnsurlng a more
poslitive closing force.

The followlng 11st ha@® been complled to facllitate ordering spare
or renewal parts by ltem number<and name, together wlth the serial number
of the turbine.
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Figure 1 - Continued
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