Superseding 1.B. 6289 Westinghouse Steam Turbines—I.B. 6289 (Rev. 1)

OPERATION

(Condensing Extraction Turbine)

The followlng procedure 1s recommended for starting and puttilng
the turblne 1n operation. It 1s obvlious that any such lnstructlons cancover
only the normal case and 1t wlll be recognlzed that under unusua?® circum-
stances, varlatlons from thls program wilill have to be adopted ,andgthe pro-
cedure to be followed willl necessarlly be determined by the bestWjudgment of
the operating englneers.

It 1s of utmost 1importance +to see that the turblne“cylinder and
connecting plpe llnes are dralned properly at all times. Du¥ding¥operatilon,
any accumulatlon of water cools the adjacent metal and causes distortlion which,
1f sufflclent 1n magnitude, may cause blade rubs or vibration, /During shut-
down perlods, accumulatlion of water causes excesslve corrosion which Impalrs
the effilclency of the turbilne.

The turblne cylinders are provided with bullt In,drains from each
zone to the next lower pressure zone and filnally to the exhaust. Orifices
are provlided for contlnuous drainage durlng normal “eperation, and hand op-
erated by-passes (where necessary) for use durlng §ta®ting and shut-down
perlods.

Similar dralns must be provided from.all connectling plpe llnes.
These 1nclude: steam inlet line, extraction lifles (drain both sides of shut-
off valve) and atmospheric rellef line. On condensing machines, all drains
(except from the high pressure steam inlet) gHould connect to the condenser
or a vacuum trap because when starting or operating at 1light load, vacuum may
exlst 1n the entlre cylilnder.

It 1s the duty of the operato®s, to see that these dralns functlon
properly and to use those whlich are maunually operated durlng starting and
shutdown perlods.

Starting

1

Start the steamdriven auxliliaryoll pump. Be sure 1t 1s under proper
control of 1ts regulator., Seec that ample oll pressure 1s establlished
on the bearings and 1n theypcontrol system.

2 - Check the o01ll reservaler Tevel gauge and see that the oll level does
not fall below the minTmum mark on the gauge plate.

3 - See that the turblne, cylinder drailns, the extractlion llne dralns and
the gland leak-offg,are™pen and that the steam line 1s free of water.

4 - See that the walvedselosed 1n the control oill line to the extrac-
tion valve servo=motor and that the extractlon valves are wlde open.
(This cuts the extraction regulator out of service.)

5 - Establish water cdrculatlion through the condenser.

6 - Start the condensate pump. (Malntain water in pump suctlon eilther
by re-circulation or intermittent operation.)

7 - Turn on the gland water, throttlling 1t so that only a slight amount
leaks outward along the shaft.

8 - Startg t?e second stage alr ejector (or the priming ejector 1f one
1s ,used).



Operation

9 - As soon as the vacuum beglns to rise, open the throttle valve a
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sufficient amount to start the rotor immediately. Then close it and
open it again just enough to keep the rotor rolling at 200 to 400
RPM. Listen for rubs or other unusual sounds, especlally when the
rotor 1is rolling with the steam shut off, for at this time a foreign
nolse can most easily be heard.

Keep the turbine rolling at low speed (approximately 200 toOO0"RPM)
with the vacuum not over 5 inches, to allow the parts to beceme
partly heated. Mailntaln this slow rolling about 20 minutesffier ma-
chines up to 3000 KW capacity, and about 30 minutes for macghines
larger than 5000 KW.

The duration of the rolling period depends on thef“straightness
of the rotor which, in turn, depends somewhat on the dength of the
previous shut-down. If the machine has been shut down lTeng enough
to become thoroughly cooled, the rotor should be stralght. However,
after shorter shut-downs (such as 4 to 8 hours) thé®mackine is on-
ly partly cooled and the rotor may be distorted. In such cases, con-
tinued rolling at low speed will heat the roteor uniformly and
straighten 1it.

Trip the governing valves, by means of the hand t®lp, and see that
the valves close and open again freely.

At the end of the rolling period, bring the,unit up to speed slow-
ly, taking 10 to 15 minutes to reach full,speed. During this same
tlme, allow the vacuum to increase gradu@llyy, so as to obtain full
vacuum when the turbine reaches full speed.

If the unit comes up to speed gough (that 1s, vibrates objec-
tionably) reduce the speed and lengthen the slow rolling period.

As the speed increases, adjust theggland water pressure to obtain
proper sealing of the glands.

Shut off priming ejector (if ong 'ig Wised). When the maximum vacuum
that can be obtained with the second stage ejector 1s reached, start
the first stage ejector.

Close the drains from pressure zones when it 1s assured that all
water has been removed andjeondensation stopped.

Turn on water to the oll(coolers, regulating same to maintain the
0il temperature leaving the @oolers between 100 and 110°F. The cor-
rect criterion of oll go9ler water supply is, of course, the tem-

perature of oil leaving/the bearings, which should not exceed 160°F.
Turn on water to theggenerator air coolers.

Open throttle valve//fully.

Make sure that the ‘gewernor properly controls the speed of the tur-
bine with full steam pressure and full vacuum.

Synchronize the ma®hine as quickly as possible and apply about 20%
of load. Av¢ld operating at full speed and full vacuumwith no load
for any lengthyjof time, In order to avold excessive heating of the
low pressureyseéetion of the turbine.

Open extraetion line header valve. Reverse steam flow isprevented
by the nén=return valve.

~
—

V)

()




Operation

21 - Make sure valve 1n steam line to extraction regulator 1s open.

22 - Engage extractilon regulator. (See 1nstructions given in Regulator

Leaflet ).

Shutting Down

2% - Decrease the load to about 20% of full load. Except in@n, emergency
shutdown, load should be removed gradually.

24 - Disengage the extractlon regulator. (See 1nstructlonsigiven in Reg-
ulator Leaflet).

25 - Shut extraction line header valve.

26 - Remove all load and quickly disconnect the genen@tor ®'rom the line
by tripping the maln clrcult breaker. Do not motorlze theunlt un-
der any clrcumstances.

27 - Then shut down the turblne by manually trippingathe overspeed trip
mechanism.

28 - Open the vacuum breaker, 1f one 1s used.

29 - Shut off alr ejectors.

30 - Make sure the auxiliary oll pump staptis, when the regulating oil
pressure drops to the predetermined (pointr. If it should fall to
start, open the steam bypass aroumd the/regulator.

31 - Shut down the condensate pump.

32 - Shut off the gland sealing waterWwhen the vacuum has dlsappeared.
Be sure the valve in thls llnef@oes’ not leak because anywater leak-
Ing onto the shaft after the rotor” stops may causedlstortion of the
rotor.

33 - Open all atmospherlc dralnse

34 - Shut off the water to the& olW coolers and generator alr coolers.

35 - Shut down the clrculating, pump.

36 - The auxlillary oill pump should be kept 1n operation untll the machilne
becomes relatively goo0lw® If thils 1s not done, the heat conducted
along the shafts firom @dnside the turbline may 1n jure the bearings.

On turbines“whlch operate with 1nlet steam temperatures of 700°
F. or higheri
(a) For shlt-downs up to three hours duration, the auxiliary pump
should be kept In operatlion throughout the shut-down period.
(b) For longer shut-downs, the auxiliary pump should be kept op-
erating three hours after closing the throttle valve.
Precautions

37 - Avoldy a®imll times, passing steam through the turbine with the ro-

tor atWrest. With the throttle and governing valves closed, the
draln PBetween these valves should be open, and should be a free flow
t omatmes phere.
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Operation

Avold alr belng drawn through the glands wilth the rotor at rest.
Therefore, do not operate the alr ejectors wilthout seallngwater on
the glands.

Avold as much as posslble undue heatlng of the lowpressure portlions
of the turblne beyond what 1s requlred for operation under vaeuum.
This 1s to avold waste of fuel and unnecessary stresses due todex-
panslion of parts of the exhaust chamber. Therefore, apply, gland

seallng water, start the alr pumps, or ejectors, and establ®sh a

small vacuum before starting to roll.

If the turblne has been 1dle for a conslderable period of time, the
throttle valve should be tripped, lmmedlately after startling, to see
1f the tripplng mechanlsm functlons properly. Thls 1sW%done by un-
latchlng by hand the overspeed trip on the front end@fythe turbilne.

Start the auxillary oll pump occasilonally, whille the “turbine 1s in
normal operatlon to 1nsure that the regulator andpump are 1n prop-
er workling order. Thils 1s done by slowly openlng) the valve 1n the
0oll drain (from the regulator dlaphragm) provided fof testing pur-
poses,

At regular 1ntervals, dependlng on the operating requlrements, test
the overspeed trilp mechanlsm by actually overspeedlng the turbilne
to make sure that 1t 1s 1n proper worklng ©@rdex’.

Keep the o0ll system clean and free of water. ¥ It is suggested that

a small quantity of oll be drained fromlthe{bottom of the reservolr

after long shut-down perilods, durlnggwhlich sSediment and water will
have had a chance to settle to the gbottom.

011 leaks are unsightly and, 1n phreoximity to parts carrying hot
steam, constltute a filre hazard. AT}, stuch leaks should be cor-
rected immedlately.

Keep all external parts of the anltgslean to prevent the accumula-
tlon of dust or other forelgn matter. Cleanllness, prompt atten-
tlon to oll and steam leaks®andygeneral good housekeeping tend to
Insure satlsfactory operation®

A complete record of allWpressures and temperatures should be kept,
and any devlatlon from normal joperation immedlately investigated.
Thls applles especlally £0 any variatlion in steam pressure distri-
butlion through the turblne flor a glven load.

Printed in U.S.A%, (11-39)
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