Westinghouse Steam Turbines—I,B. 6209

GLANDS

Filgure 1 shows the type of gland used to prevent leakage at the
points where the rotor shaft passes through the cylinder, The gland con-
sists essentially of a small impeller pump which operates within a case, and
suitable labyrinth seals. Water 1s the only sealing medi@m used. The prin-
cipal parts are: the impeller (or runner) consistingmof™items "11" and "12"
and the case "4" and "16". The case is split horizofitaldy to faciliate dis-
mantling and assembly. It should be noted that this [gland case is supported
on the bearing housing and 1s connected to the hot-eylinder wall by a flexi-
ble diaphragm "8". This arrangement reduces to ayminimum any gland case
distortion which might be caused by the extremegtemperature gradient between
it and the hot cylinder. As shown 1n the 1llustrasion, this gland case, be-
ing bolted to the bearing pedestal, carries alSie the oll seal for the pedes-
tal. ’

Each runner consists of four ségments/which are secured to the ro-
tor by interlocking shoulders together with™the restraining ring "9" and the
seal strip caulking strip "13" which ame rolled into slightly dovetailed .
grooves. The runners are designed to be, capable of pumping to a pressure of
about 35 pounds, if supplied with water athythe Iinner radius. Consequently,
when water 1s supplied to the periphery%at, a pressure of from 5 to 10 pounds
gauge, 1t 1s unable to flow into theaqturblne by reason of the pumping action
in the opposite direction. Thus, therenls maintained at the outer edge of
the runner a solid annulus of water atpa pressure which is greater than that
against which the gland must seal.

As shown in the Figlire/ the gland case liner "5" separates the run-
ner cavity from the annular ,chambers "X" and "Y", and the water passes
through this liner by means ofya Series of small holes. This construction
distributes the water supplymaround the entire periphery of the runner and
eli?inates any undesirable furbulent effect which may tend to break the
seal.

This liner "5" also Jprotects the main gland case against any erosive
or corrosive action of 4he"water in the runner cavity. It is made 1in halves
and 1s welded to the glandwycase halves as shown. If the liner should become
eroded or corroded,, 1t“ean be renewed, thus restoring the gland case to 1its
original condition. #Bor the same reason, the runners are designed to form
protective sleeves Jfor the rotor, and they too can be renewed.

LabyrinthWsefdl strips, items "10" and "13", are provided on both
sides of the runfier ;to reduce the water leakage to a minimum. Two auxiliary
drains are provided Jas shown to carry off any water which may leak past the
inner strip,and, Imwnormal operation with the gland functioning properly,
there should be noe, leakage outward along the shaft. These seals consist of
very thin f£laf strips and are held in place by soft steel caulking strips
which are Toedled into slightly dovetailed grooves. They should fit around
the shaft withy@ small running clearance as shown on the "spindle clearance"
drawing.

Ard? additional labyrinth seal (not shown in the illustration) is
provided in the cylinder just inside the gland, the number of seal strips
and typesvarying with the pressure in the turbine cylinder against which
the gland must seal. This inner labyrinth baffles the flow of steam toward
the gland runner, thus reducing the actual pressure difference against which
the“runner must seal.
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As shown in the illustration, a leakoff connection 1s provided at
the top of the gland, and leakoff and drain connections at the botpém, all
of which connect to the chamber just inside the main gland. When  sealing
against anappreciable back pressure, any one or all of these openingsmserve
as steam leakoffs, and should be connected to a zone of lower pressure as
determined by the particular operating conditions (preferably atmospheric or
slightly higher). Steam which leaks past the inner labyrinth 1s ¥ed off
through the leakoff pipes, thus reducing the pressure inthe lgakoff chamber.
If operating conditions are such that all of these openings arefnot required
as leakoffs, those not used should be plugged. However,4s, connection must
always be made to one lower opening to serve as a drain to%earry off any
water which may collect i this chamber.

The gland case has two openings to which water linmes may be con-

nected. Either connection may be used as the inlet andpthe other as the
outlet. A valve 1n the outlet line should be adjusted to circulate just
enough water through the runner cavity to prevent peiling. Condensate

should be used as a sealing medium so that the leakage vcan be returned to
the system and also to eliminate scale deposit in thewgland which would im-
pair the seal. The supply should be maintained fatythe proper pressure by
either an overhead tank or a relief valve.

The water pressure required to seal theWwgland properly depends
largely on the actual pressure existing infithe leakoff chamber. If this
pressure 1s below atmospheric, the water supply pressure should be main-
tained at approximately 5 1bs. gauge at the turbine centerline. If the
leakoff chamber pressure 1s above atmosphériey? the water supply pressure
should be increased (above 5 1lbs.) one pdund for every pound above atmos-
pheric pressure which the manufacturer @approves carrying 1in the leakoff
chamber. For example, 1if the approved leakoff chamber pressure is 5 1lbs.
gauge, the water supply pressure should [be/approximately 10 lbs. gauge.

Any outward leakage frométhe gland or condensation of vapor will
be collected by the auxiliary dradéns.®, ,These suxiliary drains must be kept
clear at all times.

It is important to noté that the diaphragm "8" is made in a com-
plete ring. Therefore, this paprt must be hung on the shaft in 1ts proper
pogltion before the rotor is placed in the cyllnder base. For the same
reason, the diaphragm cannoi be,removed from the shaft until the rotor is
1ifted out of the cylinder.

The following hist“has been complled to facllitate ordering
spare or renewal parts by‘Item number and name together with the serial num-
ber of the turbine.

Item Item
No. Namé No. Name
2 Gasket 13 Gland Case Seal Strip and
3 Tap Bolt (Fo Brg? Ped.; Caulking Strip
4 Gland Casé (Upper Half 13A Water Catcher Liner (InHalves)
5% Gland Case“liner (In Halves) 14 011 Ring Seal Strip and
6 Tap Bolt (To €§linder) Caulking Strip
7 Gasket 15 Gasket
8 Gland Case Diaphragm (Complete) . 16 Gland Case (Lower Half)
9 Gland Runner Restraining Ring 17 Tap Bolt (Special)
10 Gland "Case Seal Strip and 17A Tap Bolt
Caulking Strip 18 Through Bolt
11 GlandN\Runner §Inner; 19 Through Bolt (Special)
12 Gland™Runner (Outer 20  Through Bolt

21  Through Bolt (Fitted)

%¥ State whether part is wanted for #1 end or #2 end gland.
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