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CHAPTER 1

MOTOR DESCRIPTION

1.1 Introduction :

This O & M manual gives description of Open type and Closed type 3-phase Slipring
Induction mators. Open type motors conforming to |IP23 protecton have frame
deslgnation beginning as “1RS” and Closed tyne motors conforming 1o IP44 / IP54 / IPSS
protection have frame designation beginning as "1RB or 1RR or 1RU or 1RE, 1LS, 1RC".
These mators generally comply with all relevant Indlan and Intermetiona) Standards on
rotating electrical machines like IS326, IEC 34. The machines can be suitable eithier for
hortzontal mounting (B3) or vertical mounting (V10).

This manual enables user to know the machine In respect of construction, storage,
operation and maintenance of motxs of this type having a wide range of oulput from
smallest to higheat frame. To know external dimension detalls & performance parameters
of any specific motor, user has to refer to Outline Drawing & Technical Data sheets
submitied by BHEL.

1.2Ventllation / Cooling Arvangement:

Open typs motars (1RS) have a single shaft«mounted fan which draws atmospheric alr
into the motor through louvers and filter at one end and, after cooling the core and
windings, forces the alr out of the mator at other end.
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Closed type motora 1RB/ 1RR havea shaft-mounted fan forintemal air circulation. These
will also hava an air-to-air heat exchanger mounted extemnally on to motor frame. In
addition to main motor shaft-mounted internal fan, these will also have LT motor driven falI
to force external atmospharic air thro' the externally mounted heat exxchanger.
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Closed type motors 1RU has a shaft-mournted fan for intamal air circulation. it also has an
air-to-water hest exchanger mounted extemally on to motor frame.
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Closed type motors 1RE has two shaft-mounted fane, ona for Internal alr circulation and
the other for external atmospheric air circulation. These will also have an air-to-air heat
exnchanger mounted extemnally on to motor frame
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Closed type motor 1RC has LT blower motors both for extemal and intemal air circult

The shaft-mounted internal fan will usually have a fixed direction of ratation only. Fans
suitable for both directions of 10tation can be provided if specifically mdered.
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1LS motors
Totally enclosed tube ventilated motors

These machines have closed-circult cooling with a concertric tube nest cooler, which Is
Integral with the frame, and with shafi-mounied fans (exdemnal fan, slip ring compartment
fan and two main compartment fans).

The external fan I8 normmally unidirectional, but a bldirectional variant can be fitted If
specially ordered.
The extemal fan le loca\ed In the fan shroud on the nondrive end and forces the

atmosphetrlc air through the cooling tubes of the stator frame and subsequently past the
extemal fins of the slip ring compartmenthousing.

The two Intemal fans In the main compartment cause the primary alr to circulate In two
symmatrical sub-circuits. Circulation is inlensified by the radial ducts in the laminated rator
core. The primary alr circulates through the end windings and the ducts In the core packs
andcanies the heatloss tothe cooling tubes.
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1.3 Stator frameand winding

The stator frame is of welded construction. The stator core padk is fitted centrally in the
stator frame and secured against rotation and displacement.

The stator winding of the HV machines Is a double-layer coll winding and Is provided with
MICALASTIC® insulation complying with class F insulation 1equirements. This insulation
system ls based on Integrated micaand Is made by a special syntheticresin Impregnetion
proceas. The Insulation poesesses high electric strength, high resistance fo moisture and
aggressive gases and vapors, axellent mechanical alabil ity and long life.

1.4 Rotor and rotor winding

The shefts heve two journals (drive end and non.drive end) and a cylindrical shaft
extension atthe diive end. Asecond shaft extension may be provided a tthe non-diive end.
The laminated rotor core is pressed onto the ehaf, clamped and secured against wdal
displacemest, and carries the rotor winding.

The winding bars are provided with an insulating layer, inserted in the slots of the 1otor core
and connected Into a winding by brazing. The and windings are reinforced agalnst the,
centrifugal forces by banding with fiber glass tape. The rotor winding Is Impregnated with
synthatic resin and subsequently cuied at increased temperature. The rotors are
dynamically balanced with halfkey inserted in the heyway of the shaft extension.

1.58liprings

The slip ring assembly consisting of slip rings and an insulated hub is connected to the
rotor winding by means of insulated conductor bars and connecting bolts.

1.6Endahlelds

The end shields at the drive and non-drive ends are disk shaped and arranged for taking

the bearing assembly which Is appropriate for the typeand typevarient of the machine.
Bolted to the inside of the end shield are the brush-holder aupports with the brush-holder

and brush essemblles.




EXPLODED VIEW OF MOTOR
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| 1.00 Sleevebearing Orve End 1048 Straps

! 1.13 Pointer (incass of two sleeve 10.40 Ar guide wall

| bearingswithoutexal kocation) 10.45 Fbdngsupports

| 145 Seslingcover 10.60 Hooded-ouverplate

| 200 Sieeve bearingNon Drive End 10.81 Hooded-louver plate

| 245 Sealingcover 10.74 Side coverwith gaket

| 300 Roling-contactbearing unit(locating beartng) 10.75 Side cover with gaskst

f 4,00 Roling-contactbeaiing unit(foating bearing) 10.84 Top cover with gasket (insulators)
: 5.00 End sheeld Orive End 10.85 Top cover with gegket

| 6.00 EndshieldNonOrive End 20.01 Stator terminal box complste

| 721 Fanimpeberunidirectional 20.02 Rolor tenninal bax

| 722 Fanimpeberbidirectional 25.00 Brush Gear Unit

| 731 Fanhub(with paraliel key) 25.10 Isolation Bols with Insulation

! 8.11 Solk ghaft 25.11 Oviewspecing busties

: 8.12 Spider shaft 25.12 Innerepacing bushes (insulators)
| 8.20 Rolorcorewithwinding 25.13 Bracketwith nula

| 8.50 Slipiingasaembly 25.30 Clamping brush holder

| 10.00 Stetor frame (with core and winding) 25,20 Casbon brushes

| 10.15 Clamping strap for easthing 25.50 Suppont

I

10.30 Alrguidewall Drive End




1.6Bruah holders,carbonbrushes :

The brush-holders guide the brushes in the preset position relative to the slip rings and
ensure the neceseary contact pressure.

In machines without brush.liing gear. |.e. with brushes In permanent conacts, one orth
blocks of clamping type brush-holders in V arrangement are provided over or at the sides
ofthasliprings.

1.7 Bearings :

Depending on the design and the operating condiions specified In the order, the machines,
are fitted with greaseubricaled rolling-cortact bearings or with sleeve bearings with or
withoutforced-olliubrication.

Sleeve bearings of machines with brushes In permanent contact are of the floating type!
without axial restraint. Awal restraint for the rotors of such machines must be provided fiom
the locating bearing of the driven machine via a sultable coupling having limited play.

For a full description and speclal Instructions, refarence should be made to the supple-
mentary ingtructions.

1.8 Terminal baxes :

The electrical connections of the stator and rotor windings are made in separate ten ninaq
baxes. Any auxlilary circults for functions such as anti-<condensstion heating, femperature
monitor ing, etc. are connecled in addiionally ftted awxiliary ter minal boxes. The emiinal
baxes at least complywith degree of prutection IP 54 to IS-325 or IEC 34-5.

The number, location and type of terminal boxes can be seen from the dimension drawing
of the machine; t1e kind, circuit arrangement and connections of the main and auxiliary
clreults are documented In the accompanying circult dlagrams.
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1.8.1 Rotor Terminal Box Arrangement

Rotor Terminal Box is fitled to the machine for making connection ¥ the starting system,
may be Liquid rator starter or Grid Resgletance starter. The cables coming exiemally from
starting devise and intemally from motor rotor are enninated in this Box.

The connecton between the motor 1otor and external cables is made on the Bus
Bar{ltem4). Three such bus bars are provikded: one for each phase. On sach of theses bus
bars a total of six external cables can be connected. The Bus bar is supportted on the
Insulated pin assembly(ltem 7).

ROTOR TERMINAL ARRANGEMENT

MEM DBSCRIPTION

01 TERMINAL. BOX

02 ADAPTOR PLATE

03 GASKET

04 BUSBAR

0s BUSBAR STIFFENER
08 INSULATOR PIN ASSY.
07 STUD BOLT

08 SEALING PLATE

09 GROMMET

10 END BARRIER

11 MOTOR TERMINAL.

12 CUSTOMER TERMINAL




STATOR TERMINAL BOX AND ARRANGEMENT
(For High Voltage Motars)

1.8.2 Phaso-Segregated Terminal Astangament :

When a high fault capacity Phase Segregated Temminal Box is fittsd o a machinJ
connecied to a high fault level system, the Incoming supply cables should be terminated In
the sealing chambess and not in the Terminal Box itself. The connection between the motos
and supply cable talls s by means of split cable clamp (18) provided along with the box.
The cable tails terminate with copper ferrules (11) and a set of 3 ferrules is supplied for
fitting to the talls of the Incoming supply cables. It ls nonnel to lesve a 3 mm gap between
the clampedi tail cable ends. If desired the clamps and ferrules from both motor and supply
cables can be omitied and the Joints made by crimped connectors.

Each terminal box Is provided with three desiccators (15.) on examination, the deslccators
when dry, show the inner ring of the indicator to be blue in color. If this inner ring show up,
pink In contrast to the blue outsr ring, the desiccators will have to be dried out and

PHASE SEGREGATED TERMINAL ARRANGEMENT
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' IT.NO. | DESCRIPTION MATERIAL

' 01 | Tenminal box Stesl

‘g2 (LD Stl. with FRP Lining
'03 | JointBox FRP Moulding

| 04 Gashet Neoprane Rubber

' 05 Gashet Neoprene Rubber

' 08 Gashet Neoprane Rubber

- 07 Gashet Neoprens Rubber

' 08 Sealing Plale Bakslile paper board
: 09 Grommet Neoprens Rubbar
10 | GlandPart Nylon

| 11 Ferrule for stator cable Copper

12 | Fller Pin Stesl

13 Gland Bush Synthetic Rubber
14 Split Wesher Bakaellte Fabric Board
15 Deslccator Assy

16 'O’ Seal Synthetic Rubber
17 Retaining Bush Steel

| 18 Tub. §ochet(for14ﬂ) ForEarthing

. Eaithing Pad (For MS Riat) Capper

' 19 Terminal Connector (Splitcable clamp) | Brass

: 20 Bottorm Clamp Epoxy Glas Mat Laminated Sheet
21 Top Clamp Epcnxy Glag Met Laminated Sheet
| 22 Trifurcating Box Steel

! 23 Ixplosive Vant (Rellef Vent) Bashkellte Board

! 24 Double Comp. Type Cable Gland Brass Nickel Plaled
25 Bolit M16 with locking plate Steel

| 26 Earthing Pad Stosl

| 27 Gland Piate Steel




1.8.3 Phase-Seperated Terminal Asrangemant:

When a high fault capacity Phase~Segregated Terminal Box is fitted to a machine
connecied fo a high fault level system, the Incoming supply cables should be terminated In
the sealing chambers and not in the Terminal Boxitself. The connection between the motor
and supply cable talis Is by means of teiminal connector (19) provided along with the box.
The cable tails terminata with copper ferrules (11) and a set of 3 ferrules is supplied for
fitting to the talls of the Incoming supply cables. Itls normal to leave a 3 mm gap between
the clamped tail cable ends. Ifdesired the clamps and ferrules from both motor and suppl;/
cablescan be omitied and the Joints made by c:imped connectors.

Each terminal box Is provided with three deslccators (15.) on examination, the deslccators
when dry, show the inner ring of the indicator to be bluein color. If this inner ring show up
pink Incontrast to the blue outarring, the desiccators will have fo be dried out and refitted.
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TABLE OF FITTINGS

IT.NO, | DESCRIP1ION MATERIAL

01 Terminal box Slee!

02 LID Stl. with FRP Lining

03 Jolnt Box FRPMoulding

04 Gashet Nsoprene Rubber

05 Gashet Nsoprene Rubber

08 Gashet Nsopiene Rubber

o7 Gashet Nsopiene Rubber

08 Sealing Plate Bakelite paper board

09 Grommet Nsopiene Rubber

10 Gland Part Nylon

1 Ferrule COpper

12 Flilar Pin Steal

13 Gland Bush Synthetic Rubber

14 Split Washer Bakellte Paper Board

15 Oeslccator Assembly

18 '‘O' Seal Synthetic Rubber

17 Retaining Bush Steal

18 Tubler Socket (fore14) ForEear thing
Earthing Pad (For MS Flat) COpper

19 Terminal Connector Brass

20 Tail Calbe (95 Sq. mm.) Copper

21 nsulators Procelain

22 Trifurcating Box Steal

23 Gland Plate Staal

24 Double Compression Type Gland | Cast Brass

25 Bolt Steel

26 Earthing Pad Steal




1.9 Antl Condensation Heafing Description

Application:

Anti condensation heaters fittked in motors warm the air inside the statonary machine
above that ofthe surroundings, thus effectively preventing moisture condensation.

installation :

Depending on the siae and type of the machine the anti-<condensation heater consists of
two or more heating tubes connected together. They are combined to form units which are
normally builtinto the stator frame on the drive and non drive ends.

For these motors Immersion heater screwed Into the stetor frame 80 as to be accessible
from the outside (Fig. 1) areusad.

Heating tubes:

The heating tubes have a, heating conductor which is embedded ininsulating material and
arranged inside a comosion-resistant metal tube. The tube ends are sealed o prevent the
ingress of moisture.

Connecting:

The heater connections are brought to terminals which are located In a separate terminal
box Inthe case of high-+voltagemachines.

Connection must be made in accordance with the diagram shown in the ferminal bex.
Examine the rating plate or the dimensiond awing to 8ee that the voltage and the power of
the heating agree with the mains supply. The supply connection of the heaters must be
interfocked with the main breaker of the machine to ensure that the heaters are swi
offwhen the machine Is running and switched ononce the machine has cometo standstil|.

1.10 CACACoolers

1.0 Introduction :

The coaler consists of a bank of tubes. Tube ends are held In bibe plates. On Inlet end, alr
equaliaer chamber i8 provided. In this chamber air either from LT blower or shaft mounied
fan comes before entering coaler nest. The bibes are secured in the tube plates by 1oller
expanding. The arrangement provides for flow of coaling alr from atmosphere througl
tubes whereas hot alr present Inside the motor, flows over the tubes In a cross flow
manner. The tubes are phched/spaced to give the most eMdent performance. The
efficiency and high quality of these units are the result of carefil designing and
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proportioning of the cooling surface. This ensures the required duty under prevalent
operating condiions at minimum running costs. A careful salaction of materials and
craftamanshipensuresa product capable of trouble free ser vice.

2.0 Construction :

The cooler consists of coaler hoising, tube nest and fan motor unit. In some designs
potvester filbrefilters are also provided in the cooler for anesting carbon dust.

2.1 Cooler Housing :

This consists of sheet metal wells
which are fabricated & substantially
stiffered. One side of frame acts as
flange with requiied amangements
for fxing the cooler on the stetor
frame.

2.2Tubes:

The tubes is of robust construction.
Tubs ends are roller axpendad Into
tube plates with adequate
expansion length to prevent
leakage.

2.3 Fan Motor Unit:

LT motor with axlal fan unit of sultable power rating Is provided at one end of the coaler to
facilitate the flow of secondary air through coolerbibes.

3.0 Maintenance:

3.1.0 Coolersshould be Inapected at egular Intervals of ime. The effectiveness of coolers
will be reduced if there is tube ¢hoking. If unitisallowed to run under above condition, loss
of performance will result which will evenhially necessitate complete overhaul. Therefore,
itls necessary fo clean the cooler bibes regularly.

3.2.0 Dilamantling of Cooler:

Remove the coolers from the stator frame by removing bolts fastsning them. Due care to
be exercised before dismantling as explained at chagter 6 on "Dismantling and
reassembly procedure.”

3.3.0Cleaning of Tubes :

For the removal of depozits from the Inside of tiubes In a stralght portion only brushing with
bristie of soft brass wire brushes/nylon brushes usually give satisfactory results.

3.4.0General Instruction s:

DO's
(1 Cooler should be periodicslly cleaned.

DONTS:
(1)  Donotuse hard wire or steel brushes for cleaning the tubes.
2 Do nottake the cooler out fiom the stetor frame uniess essential for mainienance.




4.0 Trouble8hooting:

PROBABLE CAUSE

Inaufficiant 1) LT motor not workdng 1)Attend LT motor

cooling of machine 2) Tubes dirty 2) Cleantha tubes
3)AirPiter chocked 3) Clean the filter |

1.11 CACWCoolers

1.0 Intraduction :

The cooler consists of a bank of tubes. Tube ends are held in tube platea on which inlet,
outiet and ratum and watar baxes are mounted. The tubes ars sacurad In the tlibe plates
by roller expansion. The arrangement provides for flow of cooling watar through tubes
whereas hot air Riowa ovar the finned or wire wound tubes in a cross flow manner, The
tubas are pliched/spaced fo give the mosi efficlant parformance. Water baxss are
intemallydivided to provide multiple water passes. The sfficiency and high quaslity of these
unite are the result of careful designing and proportioning of the cooling surface. This
ensuras the required duty under pravalent operating cond lons at minimum running casts.
A careful 9etection of mailerials and craftamanship ensures a product capable of {rouble
free service,

2.0 Construction:

The ceolor consista of tube nest, tube plates,
water buses and casing platea.

2.1 Tubes:

The tubes have ¢rimped fins or copper wire
wound all over, in the form of loops and is of robust
construction. The basic tube materdal can be
changed to swlt cooling water chemistry. Tube
ends are )oller expanded into tube platss with
adaquate expansian langth to prevani leakage.

2.2 Tube Plates:

Tube platuwes are placed betwaen water box and at
the tube ends.

2.3 Water Boxes :

Watar bowes are eitlier cast or fabricated fiom steel plates and are amply pioportioned to
reduca turbulence and pressure drop. Thess are divided intemally Into sultable
compastmems for requisite number of water passes. The thiclnesa of water boxes
includes a generous comosion allowance.

Two flanged connections ars provided in the inls¥outlet end water box forinlet and outiet of
cooling water. Watar baxes era previded with the a!r vent, drain valves and liting
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amangement also.

2.4 CasingPlates :

The casing plate conslists of top & botlom segments which are fabriceted & substentially
stifoned. The holes have been made In the stiffeners for Iifting of cooler. One side offrame
acts asflange with requiredno. of holes & cutouts for fixing thecoo ler onthe stator fraine.

important:

3.1  Ar In the syEiBm encanrages covosion and causes pulsading and aon-unform
fiox. Pipe layouts, theretore, should be plenned & avold alr locks. R should be
ensured that the cooling water supply is under positive p reesure so as to ficod the
unitunder all operating condltions.

3.2 When coolers are operating In parallel, provigion should be made for regulating the
flow through various coolers and account should be taken of the variation in
prassure losses through difference in the langth of piping.

33  The cooling water should be reasonably clean and free from suspended solids.
When the wster contains suspended solids, asultable stralner should be used.

4.0 OPERATION:

4.1 INITIALSTART-UP

4.1.1 Flush the entire syslem thoroughly, including piping.

4.1.2 Prime tube side, release entrapped air by oponing vent cocde and ensure
elimination of all air pocketa. Care should be taken to open inlet valves gradually to
avold weter hammer.

4.1.3 The flow of watsr should be controlled by regulating the valve at the outiet while
Inlet vaives are kept fully open in general. Never throtlle Inlet vaives for this
purpose.

42 NORMALOPERATION:

4.21D08:
1) Regulats cooling water to maintain required water filow by regulating outiet valves
only.

2) At thastartup, operais vent cock so that water insio Is free from alv. Coolstghauld
b e immediaiety isoiated, whenever laaky tube (s delected. ltshould be repalred et
the fictopportunity

3) Keep a continuous watch on cooling water and air te npevature to asssss the
performance ofthe cooler.

5) In case of fube leakage, cooler should be isolaied and replaced by spare cooler.
However 10% plugging of tubes | s possible before tube reptacement.

6) Ensure spere cooler is hydraulically tested before use.

4.2.2 DON'TS:

1) Neverthrottie Inlet valve to control the fiow of flulds.
2) Neverallow the coolerto run with entrapped air in the circuit.

A\




K)) Never allow the cooler to contain stagnantwaterin the tubes during shutdowns.
4) Neverrun the cooler |fthe cooling water leakage Is suspected.

$.0 Maintenance:

51 Coolers should be Inspectef at regular Intervals of time. The effecthveness of
coolers will be reduced if there is deposition inside the tubes or tube choking. If
unitls allowed to run under above condition, loss of performance willl result whld\
will eventually necessitate compiete overhaul. Therefore, it is necessary to clesn
the cooler tubes. The period between succeasive cleaning will depend upon the
cleanliness of the cooling water and the surrounding atmosphere. Hence the
actual time can be detenmined from experience only and atlsastonce Ina year.

8.2 DiamantlingofCooler:

Cut-off the water supply by closing the appropriate valves. Drain tube sida of cooler by
operating draln plug. Disconnectplping connected to cooler. Remove the coolers from the
stator frame by removing bolts festening them. To dismantie the water boxas from tube,
nest, remove nut of bolts fastening the water box with tube plate and nut of studs fastenlnq

the water bax with tube plate and frame.
Ensure the breaking of joint seal of tube plates & water box flange with the help of forcing

ecraws, screwed Inthe water box flange.
53 Cleaning of Tubes :

5.3.1 Bxtemnal Surfacas:

The outside surface of alr cooler tubes should first be cleaned with compressed alr, then It
should be washed with clean watser. Compressed air should be passed over the cooler
tubes after washing to dry out the cooler's tubes. Finally clean with cleaning solvent.

53.2 Internal Surfaces :

For the removel of deposits from the Inside of tubes In a stralght portion only, brushing with
bristie of soft bress wire brushes/nylon brushes usually give satisfactory results. Clesry
watershould be passed Inslde the tubesafler above cleaning.

i the deposits found are In the form of hard scale which can notbe biushed off easlly, it may)
be necessary to resort to chemical treatment.

IMPORTANT:

Chemical trestment should be done only under the supervision of a chaemist who Wil
decide the nature and strength of cleaning solution suitable for particular kind of scale
present Remove the tube nest If cleaning with chemical solution Is required. Ensure that
afler cleaning, all traces of cleaning solution are remaved before reassembly.

5.4 Teating for lealkage :

Preasuriae the water boxss with clean water at tesat pressure to locsta leaking tubes by
watching on the air side.

TN
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5.5 Plugging oftubes :

If a cooler tube i8 found leaking, it should be sesled by inserting taper tumed wooden plugs
tightly at both ends of defective tubes. Never use metal plugs.

IMPORTANT:

Hydrostatic testing should be conducted at 10 kg/em2 for 30 minutes afier the tube holes
have been plugged. If the tube plate to water box jointIs found leaking, the correspanding
joint should be replaced.

In clean coolars it is possible to plug up to ten percent of tubes without effecting
performance. However, when this stage Is eaded It Is necessary to replace tubes.

5.6 General instruclions:

00's

(1) Replace the CAF gaskets between tube plate and wetsr box whenever re-
assembly of water box Is done.

{2) Replace defaced and wom outfastners.

(3) Hydrostatic test of cooler should be conducted once In every year to check the
leakage of tube.

(4) Leaking tubes should be plugged as temporary measure by Inserting taper tumed
wooden plugs tightly at each end and can be replaced during shutdownif desiied.

(5) Hydrostatic test should be conducted after plugging the leaking tubes.
(6) Useforcing screws for breaking joints.
@ Cooler should be periodicallycleaned.

OONTS:

(1) Do not use the old gaskets.

) Do not plug leaking tubes with parallel plugs.

3) Do not use hard wire or steel brushes for cleaning the tubes.

(4) Do not resort to chemical cleaning withoutconsulting the chemist.

%) Do not take the cooler out from the stator freme unless essential for malintenance.

(6) Do not uee levers under tube plate to break the joint. This may damage the tube
plate surface and may cause leakage during operation.




1.12 Resistance Temperature Detector
Stator Winding

Description:

The temperature of the stator winding Is monitored by resistance tharmometers
embedded in the stator winding to protect the winding against thermal overloads.

Thermmal overloading means a prolonged excess tfemperature wlich may destoy the|
windinginsulation or considerably reduce the life of the insulation.

If the winding temperature at the points where the temperatuie sensois are installed
reaches or enceads the permissible limitvalue an alarm signal Is given or the machine shut
down automatically, depending on tha temperature attained.

The bifilar thermometer reaistor is wound on a core, covered with glaes fibre tape and
potied In cast resin, and thus has a high mechanical strangth. The temperature sensors,
are inatalled in separators of the stator winding. Replacement of the sersors would be
dificuit.

The number of sensors and their distribution over the slots In the stator core are Indicated
in the dimension dra wing.

The conneacting leads of the femperature sensors are taken to an Instrument ferminal box.
The circult arrangement and the terminal connections can be seen from the dlagramy
shown in the instrument terminal box which forms part of the dimension drawing of th8,
machine.

Commiesioning:

Before commissioning the machine. Check all the leads for comect connection by
referencaeto the circuit diagram.

Iimportant:

The maximum load permitied for the resistance thermometers Pt 100 (100° ato’c)Iis10
mA. Only useasingle button Wheatstone bridge fortesting.

Note:

The temperature monitoring system of the stator winding does not provide complete
thesmal protection for the entire machine. Owing to the different ime constants, parts of
the rotor winding may assume a high ten\perature earlier than the measuring points in the
stator winding under conditions ofrapidly varying loads.
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CHAPTER 2
RECEIPT, INSPECTION AND STORAGE

General Instructions

The rotor of the 'Machine is lodwed in position for transport by a shaft block to pievent
damags to the bearing. Do not remove this shaft block until the transmission element is
fited. Other measures may be necessary in special ceses if the machine is to be
tranaported after the transmission alemant s fit\ed.

Machines of vertical type of construction should be tianepofed In a vertical position. In
excoptional cases in which mactines with angular<contact ball bearings have to be
transporied horizontally, lock the rotor by a shaft block before carefully moving the
machine into a horiaonta) position. When setting down the machine, make sura that a
safeguard Is provided to preven It rolling ewsy, also ensure that the machine Is set down
squarsly only on the flanges of the stator frame bacausa the shell Is not designed to take
the full welght of the machine. If a machine Is not putinto service Immediately afier arrival,
store |tInadiy, vibration-free room.

2.1General

The machines have been carefully inspectsd and packed before leaving the factory. After
receipt the machine shouid be removed carefully from its packing and examined
thoroughly to ase if damage has occurmed in traswit. Ensure that all parts and accessories
ara in accordance with packing slip and in proper condition. In the event of any damage or
lozs In tranalt the casriers and manufacturar should ba advised In watting within the
stipulated pertod.

If goods sent overseas are received in dameged or incomplete condition the
communication either to the Insurance Company or to ourselves should be eccompanied
with suneyor's repon and the photographs or other useful evidence.

2.2Inspeciion

Afler unpacking the machine should be cleaned to remove all dust and remnanta of
packing materials and all perts should be Inspectad thoroughly to ensure that nothing has
become loosa or detached due to vibretions or Interference during transit.

2.38hortTenn Storage

If the moftor Is not to be Installed for about 6 months It should be stored In ciean, dry and
covered area wlilch Is not sublected to large vartation of temperature.

The condensation of moisture on windings lowers the insulations resistance. This should
ba avoided. Space heaters are inlended to be in operation whanaver the motor is switched
offand subject to moisture and condensation.

Ensure that all covers are fitted Intact and nothing Is |eft open on the frame. Protective axlal
loclang cover on shaft extension should be used to preventdamage to shaft extension.

2.4L ong Storage

On amrival of motor at the destination, packages should be emamined to determine wiether
molsture of any kind has entered. Afler unpacking the machine should be cleaned and
thoroughly Inepected to see that nothing |8 loose or detached due to vibration or
interference during tiansit. If the package eeems undamaged, it ls reasonable to expect
that the enclesed machine will be dry.
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Measure the insulation resisence of winding by means of megger. Hf, it is less than
specified value than the motor should be dried out as detalled Section 3. If, It Is suspected
that molsture of any kind has entered Into the motorwinding then the motor should be drled
outimespectiveofiRvalue toearth.

The motor should be stored In clean, warmm, dry and sheltered bullding. Humid
sumoundings must be avolded. Fallure to do so may lower the Insulation reslstance. The
storage room should .be well ventileted and rellably protected against Ingress of
atmospheric sadimentetion .

Earthen floors shall not be used. Relative humidity of alr should not exceed 70% and the
tempersture not below + 10 deg C. There shall be no starp vartstions In the mlaﬂvq
humidity and the tampof air conditions.

No chemicals, aclds, alkalls or storage bateries shall be stored In the same location with
motors. It Is necassary to cover the motor with thick water proof polythene covers with
sliica gel placed Inside. The condition of sllica gal for Indication of presence of molsture,
should be checksd periodically.

The motor should not be placed on a vibrating fioor or In closed proximity of vibrating
machinery. If this cannot be avolded, then the motor should be placed on thick blocks of
rubber or felt and the shaft timed through e quarter of revolution each week Spaca
heaters should be put ON whenever motor Is ldle and Is subjected to molature and
condenaation.

Ensure that all covers are fllled Intactand nothing ls left open inthe frame. Protective axdal
locking coveron shaftexdension should be used to prevent damege to shaftexdension. Itlg
to beremoved only for tuming the shaft through a quarnier of revolution as described above
and then put backin position.

The beering should be re-lubricatad if the time between delivery and commissioning ofthe,
machine is more than 4 years, assuming that they have been stored in favorable
conditions (i.e. in a dry, dust and vibration fiee roam) or more than 2years they have been
stored inunfavorable conditions

2.5Careof Bearings
Stationary Vibration

H a machine fittad with roller bearings Is subjected to continued vibration for long pariod
while stationary, damage to the rollers and races may be ceused by fretting corrasion
(commonly calied “Stetionary Vibration", “Static Vibration Marking” or “False Brinelling®).
The following precautions shwuld therefore be teken : -

(a) Machines fittad with roller bearings should not be allowed to stand on vibrating,
foor during storage or operation, If this can be avolded.

(b) |fstorage on a vibrating floor cannot be avold ed, the machine should be placad on
thick blocks of rubber, cork or felt, and the rotor tumed through about a quartar of a
revolution each week. Iif a shroud/ahaft locking device is fitted, it should be
temporarily removed and refittad.

(c) When a machine fittad with roller bearings Is Installed 88 a stand by and |8
subjected to the edverse condition rafered to above, | T IS ESSENTIAL that the
rotor be turned asstipulatedin (b)above

(d) Similar damage to rollers and races sometimes occurs in transit, particularty ol
board ship. When machines are sent atwoad the first recommendation given in
note (b)above should be cbserved z
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CHAPTER 3

INSTALLATION

Remove the shaft block, if provided. Adhere to the instructions ettached to the shaft
axtenalon and shown |n the terminal box. The rotor has been balanced dynamically with a
half feather ey fitted In the shaft extension.

For transport, the feather ey in the shaft extension is locked to prevent it from falling out.
Operation of the machine without#tted transmission element |s not permissible.

Align the machine casefully and accurately, balance the elements to be filled on the shafito
ensure smooth and vibration-free running. Place thin shims under the feet, ifnecessary, to
pravent the machine from being subjected to sbain. Transmigsion elements must be fittad
and removed only by meansa of sultable tool. If the shaft and of the machines faces
vertically upwards, make sure thet water |5 prevented from entering the upper bearing.

If a belt drive is used install the machine in such a manner that it can be shifited on its base
(e.g. on slide ralls) to permit the correct belt tension to be adjusted and the bett to be re-
tanslonad. Excessive belt tension may result In damage to the staft and bearings.
Attsrtion Is Invited to the measures necessary to prevent contacd with rotating parts
(couplings, beltpulleys, etc.)

Examine the rating plate data to see that they agree with the power drcult to which the
machine Is to be connected. Select the slas of the supply cable a8 required for the
patbticular current 1ating. Connect the supply-cable conductors in accordance with the
diagram shown inthe terminal box.

With pole changing motors with old terminal designations according to VOEST70, the
Indices of tesminal designations In the sequencea,band ¢ Indicats 1ising speeds eteps.

Note the direction of rotation specified for the particular plant (non-reversing lock, for
Instancs). Intercharging two supply phass connections |n the tarminal box can reverss the
diraction of rotetion.

'3.1 Check fo se e before closing the terminal box that

1 Thalnteroroftha terminal box Is clean and fre e of cable residua;

I Allterminal acrews or bolts are firmly tightened;

1 The minimum clearances In air are maintsined (more than 10 mm for SO0V, more than
14 mm for 1 kV. and more than 60 mm for 6.6 kV, nota any projecting wire ends).

1 Unused entry openings are cicsed offwith the plugging elements firmly screwed- In;

1 Formaintsining the degree of protection, all sealing, sur faces of the terminat box are in
order, If sealing of the Joints Is effected by mets| to metal joints only, these surfaces
should be cleaned and thinly re-greased.

Before starting and during operation make sure that all relevant aafety regulations are
complled with.
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3.2 Measuring the Insulation resistance and Drying of windings

Before commissioning and afler long periods of starage or stand-stil, the insulation
resistance (1 minute value) of the windngs to the frame mug be measured with DC+
voltage.

The limit valuee of minimum insulation resistance and critical insulation resistance (for
measurement at a amblent windng tempersture approx 25 deg C) and for measuring
voliage cen be derived fiom following teble depending on rated voltage of machine.

LIMIT VALUE FOR MACHINE |

Rated Voltage <2 KV Rated Voltage »2KV

Measuring <500V DC >500VDC |
Voitage {Min.100V DC) (Min.1000 V DC) |
Minimum Insulation 10 MQ 100 MQQ I
Reslstance of new,

deared or repalrad |
winding |
Critical specific 05 MQ/ KV 5 MQ/KV I
Insulation

Reslistance after long !
periods of operafion |

Dry new winding have insulation resistance values between 100 megaohm to 2000
meagao hm or higher. If the Insulation resistance value Is In the region of minimum value,
damp andfor dirt can be the causs. If tha insulation resistance falls balow the minimum
valus tha cause must ba astablishad and the winding dried. The Insulation resistanca for
clean windng is largely depended on lemp. As a general thumb rule, foreach 10 deg C
rise In temperature |R val ue falls by hall.

During operstion the Insulation resistanca of windng may decresas as a result of
environmental and operating condition. The critical specific insulation resis\ence at
amblent winding tempersture of approx 25 dag C can be measuned/checied depending
on raled voltage using above table. If the value is above the crit cel value, machines can be
opersted futher. If the value Is reached below the critical value, windng must be
thoroughly cleaned and dr ied.

3.3 Polarization Index Check

The polarization Index (PI) Is a figure of merit for dryness and cleanlinass of the winding
ins ulation. P| is 1atio of two measurements of insulation resistance taken at specified time
Interval employing the same measur ing condtion (Identical winding temperature and
Identical measuring voltage).
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The procedure for evaluation of the winding condition on the basis of palas@stion index in
order todeter mine whether drying Is necessary or not Is given below :

Pl= JEM

IR 1 Min

Evaluation of Insulation Condition based on Pl

'Insulation Condition Besod Drying
! onPl
| Hazardous <1 Mandatory
' Bad 1-15 Mandatory
' Doubtfu 1.5-2 Recommended
| Adequate 23 No
| Good 34 No
' Excellent >4 No

Sometimes in new or completely rewound machines, the 1 minute IR value is very high (of
the order of 5,600 MQ or above ) though P| may be marginally lass than 2. In such cases, It
is recommendsd that if Pl value is between 1.5 & 2, the machines cen be commiseioned
and run on load. Generally In epoxy based Insulation systams, IR value establishes after
prolonged running of machines. Pl shall impiove and be more than 2 afer piolonged runs.

Diying is also necessaty when in spite of adequate polarization index and ‘insulation
resistanceval uemolsture Isvisbleonthe wvindng.

3ADryingOut Procedure

Extrame dampness will cause reduction of Insulation resistance. New machine which
have been standing idle for few weele or more may need diy ing out. Particuarly if they
have been sub jected fo wide and rapld lemperature changes or have bean In wet or humid
sumoundings. Foreo setting concrete quite often results in extreme humidity.

The time required for diying out depends upon the initial degree of dampness and may
axiend from one day to several days. Out of several drylng out procasses which aver
process is selected, it is essential that the heating process is contnuous and that the
lemperature Is maintained constant ata val ue sufciently high o enaure drying outb utnot
80 high that the insulation is damaged. A suitable temperature for diying o utis 60 deg C to
70deg C measured by using bulltin slot resistance thermometers.

T ha temperature of the windngs mus not be ralasd faster than a few degree par hour (say
max. 10 deg C) in order fo prevent damage fiom dfferential thesmal expansion. It will
genarally be found that at first as the temperature of the winding Increases, the Insulation
resistance decyeasses until a minimum value is reached. This is due o a redistribufion of
the molsture In the winding and the dr ooping tempersture resistance characteristics ofthe
insulation.
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TEMPERATURE & MSULATION RESI

HEATINGC  DRYINC OUT

It is for these reesons that it is essental 1o maintain a constant temperature during the
plotting of drying out curves a few degrees fall In temperature may glve a misleading rige In
thevalueofthe Insulation resistance.

Hthe femperature is allowed to fall considerably, re-absorption of moiature will tale placs.
Afer a lengthy perod during which the Insulation reststance will remain practically
constant at the minimum value, it will commence to nse steadily until a maximum value is
reached Indicating that the machine Is practically dry and ready forservice.

Atyplcal curve showing vartation of Insulation resistance with respect to temperature and
time (when in the operation of drying out) clearly showa how the insulation resistance first
decreases for Initlal heating and becomes minimum and remaln for along time till It further
increases to a maximum value after |apse of certain time (nefer setch).

During operation also the insulation resislance of the winding may decrease as a result of
environmental and operating conditions. The critical value of the Insulation resistance at al
winding temperature of 25 degree C can be ceiculated depending on the rated voltage as
mentonedearilerinthisarticle.

H the measured Insulation resistance value |s above the celculated critical figure during
operation, the machine can still operate further. However the winding must be drled if the
IRvalue falls below thespecified values. For the machines|noperation the IR value should
usually be checked after appropilate shortinter vals.
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3.5 Drying Methods
Forthe purpose o fdrying winding, heat cen be applled Inthree ways:

a) By producing heat logses In the machine Itsalf |.e. by operating the machine on short
circuit.

Avold temperature vartationa during the drying process. With tolally endosed
machinea, provision should be made (by removing covers etc) to permit the moiature
o escape and for clean and dry alr to enter. VWhere a drain plug Is provided for water
condensation on the underside of the motor, the same should be opened.

b) By feeding current from extemal energy sources to produce heat lossea in the
windings e.g. with the ald of welding sets or controllable high current rectiflers.

c) By providing a fiow of hot air afler suitably covering with tarpaulins. With all these
methods some air circulation must naturally be provided to allow the molsture to
escape. The magnitude of the current in the winding or the quantity of heat applied
should be controlled so as o fulllll the requirement l.e. starting with low values and
regulated eccording to temperature rise. Winding cebla leads in terminal boxas should
be cleaned withdryiags before drying.
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During ehori circult drying rotor Is blocked to avold rotetion. Apply a balanced three phase
very low voltage (about 10% of normal ststor votage) supply across stator ferminals. in the
first 6 %0 8 hours (depending on size of the machine) Increase the stator current from about




0.5times the rated current to a value such that the winding temperature does not enceed
80 degree C. Monitor the progress of drying process by repeated measurement of
insulation resistance and also observing the winding temperabire.

If DC welding sets are to be used for drying machine windings certain precautions mustbe
taken before connecting them. Because there is no ventilabon, adjust the maxi mum
permissible current for winding phaseto lower then(.5 times the rated cure nt. Con nect
the Individual phases of the winding elther In serles or parallel. With series connection,
connect the individual phases unsysmmetrically (e.g. plus to U1, U2to V1, V2 to W2, W 1 to
minus) In order to keep axdsl megneticfiux in the shaft low.

Wheve the neutral point ia not brought out. two phesea muat inevitsbly be peralled and
connecied In serles to third phase (see eksich), Civange the connection order about every
hour ao that tha winding is evenly heatad. Measure the insulation resistance hourly. Baiard
ewiiching off a direct current the cumrent should be gradually reduced to prevent winding
inductance to cause arcing. Since the temp. distribution of the mVc at atandstill is different|
fiom that In running condltion, a winding temperabire of 60 degree C should not be
exceeded and rotor med through 90 degree every hour.

H methoda a & b cannot be applied the machine must be drled with hotair obtained firoman
exdenal source. The heaters can be amranged so that by means of sultable covers, the!
winding being heated is in hot air sream without concentrating the hest to the extent that
excesslve femperature Is reached. This requires that the continuous clrculation and
replacementof theairtakesplacs.

CHAPTER 4

OPERATION

Commilasioning, Starting the machine, Operation, Shutting down.

Covers, which prevent accessibllity to roteting and live parts -as well as those required for
proper airguidance and eflecive cooling, must not be opened during operation.

COMMISSIONING INSTRUCTIONS

Inatructiona:

The following checks and tests ahould be performed after initial installation and
subsequentinspection ;-

I Machine correctly aligned

i Drive elements corractly adjusted depending upon type (e.g. belt tension with
belt drive, tooth flank end crest clearance with gear drives, radial end axial
play with couplings, radial pigy, axial contol and correct axial position with
couplings of sleeve-baaring machines with two self-aligning bearings).

1 Minimum insulation reaistance of the windinga satisfactory (also check after
extended shutdowna)?

Specihed direction of rotstion?

Cooling alr-low notobstructed?

Rotor revolves frealy without touching?

Slipring contactsurfaces are concentric end smooth?

Even patinals present (afterlongeroperation)?

Brush holders comectly aligned and firmly fxed on brush holder arms?

Carbon brushes in the biush boxess and amm-type brushes move freely and
spting action Is satisfactory?

All fixing bolts, fastening devices and elechical connections tight?

Eaithing and potential-equalizing connections satisfactory?

Bearing properly lubricatad according to type and supplementary ingtructiona?
No bridging of any bearing ingulation fitted

Any euxiliary devices fitled properly connected and serviceable (e.g.
temperature monitoring instrumenta in windings and bearings, ant
condensation heaters, etc.).

1 All protective measures agsinst contact with moving or live parts properly
implementad.

I Any separately driven fans serviceable, properly connected eccording to the
specified direction of rotstion end in service running satisfactorily.

I Any hest exchanger In case of elr-to-water cooling system properly connected
to the water supply, fittad, vented end serviceable (elso check after extended
shutdowns).




The following commissioning procedure is recomimended afer initial installation and
subsequent overheuls:

Starsting the Machine :
I Setthesiartertothe"start"position.

I Close the circult-breaker and as soon as the machine starts moving open It
again. If the machine does not start, do not mave the starter tothe nextstep but
switch off and ascertain why It has notstarted. Rectify the fault.

I As the machine is coasting<own, listen and feel for any mechanical noise ori
vibration from the bearings and and shields.

1 |fthe mechanicsl running of the machine is satisfactory switch on again and
move the starter through its eleps to maximum. If a brush liker Is fitted, lift the
brushes when rated speed has been reached. Observe the machine briefly!
while It Is running off4oed (If the run Is extended, start up the separate
ventilation and cooling ifapplicable).

1 If the machine runs roughly or there are any unususl nolses, switch off and
ascertain the causes during the coasting down.

I Ifthe mechanical running of the machine Improves Immedi|ately after switch-off
it means that the causes are magnetic or electrical. If the running does not
Imprave It means thatthe causes are mechaenical, e.g. Inadequate alignment of
the set or unbatancainthe machine, couplingordriven machine.

Operation :

1 Ifthe running Is satisfactory start up any cooling system which may be fittad
(separate fan, heat axchanger eic.) and load the machine. Check the running
smoothness and take and record the readings of voltage, current, etc. As faras'
possible aleotake comesponding readings from the drlven machine and record

them.
| Monitor and record the temperatures of the bearings, windings, eic. untll the
steadyststelsreached.
Temperature setting:
| Mofor may be operated with temperature settings, as Indicsted by RTD, as
tabulated below :-
Stator winding 125
Bearing | _Antiriction bearing % |
Skeva | BHELdasign 5 !
bearing Renk dasign 93 I
Initiel FinaK based on stabiised cporating data) |
Alanm Pormitied Max operatingtemp. +5°C Recorded max operating temp.+5°C |
Trp Permittad Max operating temp.+10°C Recorded max operating temp.+10°C |
Shutting down :

| Openthe clrcult-breaker and returmn the starter to the "atart™ position. Allow thq
machinetocoastdownwithout breking.
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CHAPTER 5

MAINTENAN CE

Inspection Schedule

Careful maintenanca and Inspaction allow any faults to be detscted and cormrected at any
sarty stage before they are able to develop into serious damage. Therefore, they help to
praserve the value of the machine, prevent costly outages and increase its reliability and
avallabllity.

Since the conditions underwhich the machines are required 1o operate can vary widely, it
Iz only possible In maintenance and Inspection schedules to mcommend maximum
Intervals between Inspections for normal conditions. Experience galned at the actual place
of installation must be used subsequently to adjust the inspection intervals when
necessary to take account of factors such as contamination, frequency of startup, lcad,
etc. ItIs recommended, therafore, thatthe accessalble parts of the machine are Inspected
visually about 500 hours afler commissioning.

Furthermore, the Inspection Intervals glven In the maintenance schedules presuppose no
operating disturbances. If any disturbances or unusual operating condltions occur (e.g.
over load, shoit-circuit, machine runaway, etc.) which cause electrical or mechanical over
stressing of the machine, the approgpriate inspections must be casried outimmediately.

If BHEL engineers are not called upon to carny out the inspection work it should only be
entrustad to trained personnel who have had adequate experience on large electrical
machines.

We suggestthat such peraonnel Is instructed by a BHEL engineer during his presence for
Installation, commissioning or Inspections.

Rapair work which goea beyond normal malintenance or Inspection procedures, and any
subsequent modificetion, etc. should always be casried out by BHEL engineers. Your local
BHEL represent\ative will be pleassd to maks the necessary arrangements.

The relevant aafety and protection measures demandsd by local regulations must be
implementad when casying out inspection and maintsnance work.

The firstinspection should be made after approx 500 hours. It should then be determined
on the basis of the rate of fouling, whether the cooling airducts will require cleaning befoe
the second IrspecBan nomally carrled out after approx one year.

The following checks should alsobe carried out:

Running smoothnessof machine satisfactory.
Rotor alignmentwithin tolerances.
No subsidence or cracka in the foundation.

I
I
I
I Allfbdng bolts of mechanical and electrical joints tight.




Maintenance

Before starting any work on the machine, make sure that it has been isolated from the
supply and that a eafeguard has been provided to prevent unintentional starting.

Passages, which transfer cooling air from the amblent atmosphere, should be cleaned
with diy, oil-free compressed air at regular intervals in accordance with the degree of
paollution.

Slip Ring Maintenance

Theslip ring compartment must be cleanad when the brush set has been replaced. Careful
and compiete removals of brush-dust deposits from the Insulating components of the slip
ring assembly and the brush gsgembly are particularly important. Apply specisl measures,
If necessary. Whenever two to three brush sets have to be replaced, the machine should
also be stopped and the brush dust carefully and completely removed by thorougr\
cleaning ofthe entire machine.

If dust or molsture has penetrated Into the terminal compartment carefully clean and dry
the component, in particular the surfaces of the insulating parts. Check the eeale and
eliminatetheleakage.

The slip ings must run true and have a smooth surface. If they have become rough,
scored, out of true or show signsofbuming, skim the slip rings on a lathe. For this either
remove the rotor or force off the end shield. Disconnect the slip ring Ieads and carefully
draw offthe slip ring assembly from the shaft with a tool, which must be applied, to the huq
ofthe slip ring asgembly.

The brushes must make good contact with the slip rings. Todo this the brushes must move
freely in the brush guides or the legs mustbe hinged easily. The brush gear assembly and
the end shileld or the stator frame must be firmly tightened by means of fixing elements.

Wom brushes mustbe replaced Ingood time. It Is recommended to change brushas when
the left over bush height is approsomately 15mm., when measured at the center of the
brush New brushes must be of the same type as originally flllied and need not be bedded
in.

For replacing the brushes ofthe clamping brush holders, disengage the clips and release
the terminal screws for the brush cords.

To replace the clamping brugh holders and lo facilitete inspecting the slip ring surfaces and
bru sh faces, remave the brush gear asgembly. To do B9, filp o pen the clips, release the
fixing screws of the brush gear assembly and disconnect the slip ring leads. If the end
shleld has a centsring shoulder for the brush gear assembly, the later can easlly be
removed bytuming It out Ina peripheral direction. The machine need not be dismantied to
replace clamping-type brush holders. When fiting new brush holdess of this type, maks,
sure thatthey lle symmetrically In relation the slip ings.
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The legs and brush pressure of adjustable clamping-type brush holders are set at the
factory and must not be changed.

For replacing the bnsahes ofthe double lag-type brush holders, eiways take out the brush
gear assembly. In doing 20 the brush holders must not be released or moved on the brush
holderarm.

New double |eg-{ype brush holders must be installed in such a manner that the brush
holders have a symmetrical posidon to theslip rings.

Before forcingoffa part, It Is recommanded that twa of the upperfixing screws be replaced
by longer ones or headless boits which will support the part after it has been forced out of
the centering recess.

NOTE:

Machinea of vertical type of construction may be dismantied ina horzontal positon. Refer
o "Transport, storage” for the measures required to eet down, It and transport them.
Before performing any wark on the locating bearing with the machine In a vertical position,
firstbrace the rotor.

Cleaning Instruction for Polyester Fiber Air Filter
ThedustlaidenAir Filter canbecleaned inthefollowingways:

Remove the Filler Media from the filtar iame Assembly.
Clean the media by shalkdng off the filter.

Clean with compressed air.

Rinse In clean Water.

Dip in Detergent Solution for 30 minutes.

Rinse with fresh wateragain.

Clean and dryfinally with compressed air.

NoobwN=




ROLLING CONTACTBEARINGS
instructions

Electical machines fitted with rolling contact bearings (see Appendix ) are subject to the
following Instructions aupplementing and modifying the operation Instructions of tha
machines.

installation

The locating bearings are deep groove ball bearings for horizontally mounted machines.
These beaiings may also be in pair with cylindrical roller bearings. In the case ofbearings
In palr, the outer ring of the deep groove ball bearings Is not gulded radlally and |s

areventad from rotabing by compression springs.
The locating beatings for ver tically mounted machines are angular contact ball bearings.

Thefloating beauings are deep groove ball beaiings or cylindiical roller bear ings. In case of
deep groove ball bearings as floating bearings, the axal play Is compenasted by means of
COmpPression spiings.

Thw model of bearing Is favorably chosen as for direction and size of load (type of
construction, forces ecting on the shafl) and therefore It should not be changed. The
permissible values of axial and radlal forces mayplease be Inquired.

The machines should operateIn only one type of construction as shown In the rating plate,
because another type of construction required perhaps further measures in addition to &
modMcaton of the model o fbearing. Always In this case an Inquiry In necessery.

The bearings should be re-ludAicated If the ima between delivery and commissioning of
the machines is more than 4 years, assuming that they have been stored in favowale
condltions (l.e.Ina dry, dustand vibration free room) ormore then 2 years If they have
been stored in unfavourableconditions.

Bearing Maintenance

For the Inltial lubrication of bearings, a lubricating grease IOC Servogem-3 or equivalent,
with lithium scap as thickener and with mineral oll as basic oil are usually used.

if speclal operating conditions necessliating a diferent kind of grease were known when
the machines ware ordered, then the greasedafinition (type ofgrease, thickener and basic
oll)canbe taken fromthedataplate.

Beslides the definiion of grease, the regressing Interval and the necessary amount are
given on thedataplate.

It is recommended that the 1e-greasing instructions be followed stiictly. Greases of
diferent thickeners and basic olls reduces the quality and Is therefore to be avolded. Only
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in special cases ghould deviations be made from the usual greasing, data. The re-
greasing, Intervals should be shortened, for Instance, If the machines are operated at
coalant tamperatures higher than onginally allowed for if cormosive vapours occur or
axtremaely heavy cantamination |s present.

Claan the re-greasing nipple and press in the grease stipulated on the data plate using a
grease gun.Atthe same time ehafl ahould be 1otated In order to distribute the new grease
uniformily In the bearing. After re-gressing, the bearing, temperature will rise by a few
degrees and will drop to the normal value when the grease has reached its normal service
viscoslity and the excess grease has been forced outofthe bearing.

The old grease from several re-greseing, operations gethers in the space inside the outer
bearing caps. Removs the old grease when overhauling the machines.

For working on the locating bearing In the vertical position of the machine, suppor the
rotor.

Itis recommended that new rolling bearings be installed as follow: heat the ball bearings
or the Inner ring of the roller bearings In oll or alr to a temperature of apprax. 80°C and slip
them onto the shaft. Heavyblows m&y damages the bearingsand mustbe avoided.

When installing single angular contact balls make sure that the broad shoulder of the inner
ring (and the narmow shoulder of the outer ring) In operation position points upwards, |.e. In
adirection opposita to thatofthe adal thrust.

Care must be taken and during assembly to aee that the sealing rings are fitled property.

When fitting shaft seal rings (V-rings), the comect axial posidon or the V-ings Is attained
when the bearing cap end face and outside edge of the V-ring are flush. It ls recommended
using an appiopiiate asgsembly ald forthis.

Before new felt sealing rings are fitted In fo the bearing caps, they must first be
Impregnated In 80°C, not high viscosity ol (lubricating oll) they should be dimenaloned so
thatthe shaftslides easily in, ystis also well enciosed by them.

Thetable glven atAppendix | helps o trace and remove the causes offaults.

In case It Is dificult to find the damages of bearings. It Is recommended to replace the
bearings.




CAUSES OF FAULTS AND RENEDY FOR BEARING

Appendix |

CAUSES DEFECT RENEDY
BEARING |BEARNG | BEARING
OVERHEAT | 8SCRATCHES | KNOCKS
FELTSEALINGRING | ......... FITRINGINTO GROOVESOR
PRESSING ONSHAFY REPLACE THEM
STRAINAPALIED ... IMPROVEALIGNMENTOF
FROMCOUPIING MACHINE
EXCESSIVEBELT ... REDUCE BELT 1ENSION
TENSION
BEARING = | CLEAN ORRENEW BEARING,
CONTAMINATED INSPECT SEA.
AMBIENTTEMPERA- | ... USE SPECIAL HIGH
TUREHIGHERTHAN40C TEMPERATURE GREASE
LUBRICANT ... LUBRICATE TOINSTRUCTION
INSUFFICIENT
BEARINGCANTED |..... CHECK MOUNTING
CONDITION INSTALLOUTER
RINGWITHLIGHTERFIT
TOOUITILEBEARING | ........... FITBEARINGWITH
PLAY LARGE RPLAY
BEARINGCORRQOED | .......... RENEWBEARING
INSPECT SEALS
SCRATCHESON  |...... RENEWBEARING
RACEWAYS
SCORING |... RENEW BEARING AVOID
VIBRATION WHILE AT
STANDSTILL
EXMCESSIVEBEARING | ... INSTALLBEARINGWITH
PLAY SMALLER PLAY
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SLEEVEBEARINGSWITHOUT AXIALLOCATION

Instructions

The machines are charactetized by the pointer which is normally fueed %o the beaiing
housing or to the gu rd ring (for designs with supplementary sealing and also by the
comesponding shaft recess The width of the recess "S" cormesponds fo the axial float of
the respective be ring. The axlal flo tofthe other sleeve bearing (norm lly on the non-
drive end ) is several millimeters laiger than "S" amongst other things to allow for the
Inherent construction tolerancss of the machine and thus doas not have to be considerad.

The rotor must be localed axlally by the gulde bearing of the coupled machine. For this
reason it is neces=ary 1o use a suitable coupling having limited fioat. The axial moverment
ofthe rotorwhich Is composed of the axial play ofthe gulde bearing and the axial play ofthe
coupling must cleasty be smaller than the beaiing float "S" to prevent the shaft collars
running ag Inst the bearing shoulders. Allowance must also be made here, amongst
other things, for the thermal exgpansion resulting during operation.

In addition o the normal installation and coupling procedure, itis imporent that the pointer
be In alignment with the centre of the shaft recess when the coupling Is In its mean pigy
position.

To achleve this the stator Is shifted on the foundation In an axial dlrection until the pointer
indicates the correct position.

In mos1 of the machines, the exact axial posibon ofthe pointer is achieved by the addition
of washere during assembly at the works. The number and the totel thickens of these
washers therefore must not be altered.

In order to prevent the beaiing shoulders accepling load during oparation, the pointer must
always be clearly within the aone Indicated bythe edges of the shaft recess.

Elacticsl machines may have a dust ring In front of the sleeve bearing as an addition
external sealing. If during dismantling or other maintenance work on these machines the
dust rings are removed then during raassembly they must be slid along the shaft and fixed
as they were.




APPENDEX 'F
k SLEEVE BEARINGS ( WITHOUTAXIAL LOCATION )
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BEARING FLOAT POINTER
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(1) Pointer (In Case of two sleeve bearings without axlal location)

(2) Besering housing upper part
(3) Shaft

SLEEVE BEARINGS
(WITHOUT AXIAL LOCATION )

Bearing cover

Oll filing plug

Siglt glass

Top besring ehell

Bottom bearing shell

Tepped hole for insert sealing ring

Bearing houeing

Sightglass

Joint bolt

10. Tapper pin I

11. Hole for fixing boit

12. Centaning ring |

13. Oll drain screw

14. Thermometer well '

15. Qil4ing |
I
I
I

CENINMEWON

16. Inner Inser! esaling ring
17. Sesling cover
18. Ouler inzart sealing Iing




CHAPTER 6

DISMANTLING AND RE-ASSEMBLY PROCEDURE

4.1 General

Before dismanting the motor, eneure the availability of crane facility of adequate capacity,
suficdlent space and lools-tacides. For the purpose of de-threading the rotor, a miid steel
pipe of minimum 10 mm wall thiclvess, ID suiting to sccommoddts motor shaft extenaion
and length approximately equal to stator frame length, should be avallable. All Ioos8,
fments, eccassaries like RTOs, BTOs, dlal type thennometers, spaca heater power
supply connections, cooler blower motor power supply connections, oil inlet/outiet pipe,
connections and the cable terminations are to be removed / disconnected before
dismantling the machiine.

In case of water cooled machines (1RU.) disconnect water inletand outiet flanges. Itis not
essental to dismantle the water cooler / alr cooler (1RB..,1RR..,1RE..) for Inspection of
change of bearing / beaiing housing components. However, forany maintenance work on
stator winding, top mounted alr/ watsr cooler may have to be removed.

Before removing top mounted cooler enciosure from 1RR1 & 1RU1 motors, all cables
connections (main and accessories) must be disconnected from respective terminal
baxes and properly bunched and kientified to facllitate reconnection.

Removing the coupling half at drive end side Is left to the cholce of site engineer*. Since the,
fan Is atdrive end, this end can be singed and the dethreading plpe can be inserted at NDE,
side after carefully protecting both the shaft jounals. Refer the longitudinal sectional
arangement of the machine In aub-section 1 and the bearing agssembly sketches In sub-
section 8, study them carefully before attempting the dismantling of motor or beaiing
assembly.

*In of motors with ant-friction bearings, DE bearing, end shleld, fan and alr gukde
bafle can be removed only if the coupling half is removed.

4.2 S8equence of Dismantiing
Bearing sssembly dismantiing for olllubricated sleeve bearing:

1. Drain off oil from the sump of bearing housing bottom at DE and NDE. In of
forced oll lubrication sysiem disconnect oll Inlet and outlet flanges.

2, The bearing assembly conalets of top and bottom half baaring housing and top and
bottom bearing helfshells (liners).

3 Remove all eccassaries like BTD and vibration monitoring probes etc.

4 Before dismantling, proper match marking to be ensured batween mechanical
sepaiable parts.

5. Remove top half bealing housing and greserve the loose spacer labyiinth half
rngs.

6. Preserve all the dowel pins casefully In thelr own respective assembly parts.
7. Remove top bearing sleave.

o>

8. Remave bottom half bearing sleeve after sliding it to top side. For this it is
necessary to cantrally It the rotor slightly by using sot slings. Gently lower the
rotor. Do not drop rotor abruplly. Preserve il pick-up brasa rings carefully. Remove
itbysplitting IfItls Intwo halves.

9. Remave the bottom baaring housing, If required.

10. Remave end shilelds through Jacking holes by sultably supporting them through a
gling.

Bearing assembly dilamantling forgrease lubricetsd antifriction bearings:

y 8 Remave all fasteners and ta ke out outer bear ing cap (OBC).

2. Unscrew Inner Beering Cap fasteners.

3. Carefully heat up grease flingerwith a thin flame and remove by inserting studs In
two threaded holes or by hands afler wear ing heat-resistant gloves.

4, Remave bearing housing through its Jacking holes after carefully supporting the
shaflbyasoftnylonsling.

5. Unscraw end shileld bolts and remave the end shield by jacking.

6. Remave shrink fited bearings with help of sultable hydraullc/mechanical puller.

7. Remave Innerbearing cap (IBC) by umscrewing Its fourlong bolts.

4.3 Dismantling of other parts / assembllea

After dismantling of both side bearings , sling the rotor at both ends with almost
equal air gap on all sides i.e. parallel to stator bore. Remove intemal biower from
its hub.

| Remave airgulde.

| Now the rotor can be de-threaded by use of extanslon pipe sultably elther on DE or
NDE. Utmnost care must be taken that the stator end winding does not come Into
physical contact with rotor due to movement of rotor In slung position. De-threaded
rotor should preferably be kepton wooden [ogs or soft padded V- blocks.

| If required, rotor can be de-threaded partlally or fully from DE side by dismantiing
only NDE bearing and its assembly components. In this case end shield of DE will
be required to be unscewad and Jacked out from Its spigot. In this cass, It Is not
necessary to dismantie NDE side antifriction bearing fully. Dismantling of NDE
end shleld and bearing housing along with OBC will be sufficient.

| Pratect the shaft joumnal face by enveloping the same with clean rag wool cloth all
around and tyingwith rope.

I Do notdisturb / remove any of the balancing weights on radial intemal biowsr or on
the balancing ring.

N




44 Reassembly
Re-essembly ofthe motorisgenerally in reverse of the above respective procedure.

Motor with art-frictian baarmgs;
Clean end insert inner bearing cap (IBC) beyond bearing resting shoulder on shaft. Apply
fresh grease on face of IBC to fill grease cavidea.

Placeall springsin blind holes of IBC & retain them in position by grease. (spiings will rest
onmeandlaocfouterrace.)

At the same time, ball bearing and roller brg inner-race o be heated to around 100° to
120°C by Induction heating orIn a clean oil bath. Now shrink ball brg and Innarrace ofrollar
brg square to shaft. Apply fresh grease on accessible face of ball bearing.

Rollerbearing cage assy fllled with grease can be sepasately pressedinthe housing.

Insart housing on to shaft. Align tha IBC holes with holas of housing by sultably supporting
the ehafl by a soft sling keeping grease in-let hole in bearing housing on top. Use of guide
ring avolds marke on Inner race & rollers. Stert heating of grease flinger to about 100° to
120°C.

Now tighten the bearing housing by gradually tightening 4 to 8 bolts at equally opposite
location for uniform Insertion of housing. At the same timapull the IBC as near as possible
and try to hold IBC with its epecified longer boits and tighten the complete beaiing assy.

Now ensure that housing 1o end shield Is fully tight and no gap Is left between faces. At this,
stage the rolor ehould be free to rotate if NDE bearing is also essembled.

inject grease to check grease path. Shrinkgrease flinger on to shatft. Insertcirdipingroove
provided on shaft.

Ensure that circlip is fully esated in groove & there is no gap between flinger & circlip.
Unecrew all fixing bolts between bearing housing to end shield and Insert outer bearing
cap (OBC). Nowalign the holes of OBC with hole of g housing and end shield and tightaq
all three ltems logether.

Assamble the NDE baaring In same order. Springs and ball bearing ere to be omitted In
NDE beaiing assembly.

Motor with ali-hubsicated slesve besrings:

During re<asaembly ensure that the metal to metal joints between bear ing housing and end
shialds end ststor frame terminal box fanges faces and all Inspection covers are applied
with non-hardening Jointing compound as a joint asalant fo ensure Ingress Protection.
The non-hardening jointing compound should not contaln sllican. It I8 also recommanded
to use this eealing compound when inser ting fastening bolts / screwa.
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CHAPTER 7

FAULT DIAGNOSIS CHART

Tha chart lists genera| faults due to alactrical and machanical factors. Bearing faults are

dealtwith in thesupplementaryinstructions for bearings.

FAULT, MECHANICAL POSSIBLE CAUSE REMEDY

| o]

| ] 3

w % | E

FIEIELE
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o 28| 8 §
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HEEE

|

HEEE

| | AIRSUPPLY OBSTRUCTED, CHBCKAIRDUCT,

FILTER DIRTY, WRONG CLEANFILIER,

| DIRECTIONOF ROTATION CHANGE FAN

i REVOLVING PARTS RUBBING ASCERTAINCAUSE, RE-AUGN

' | ROTORUNBALANCED UNCOUPLE ROTOR

| AND REBALANCE

| | UNBALANCE IN COUPLED RE-RALANCE, COUPLE MACHINE

| MACHINE

| | ROTOROUTOFTRUE, DISCUSS WITH FACTORY

| SHAFT OISTORTED

' | MISALIGNMENT RE-AUGN MACHINE, CHBCKFOR

! MISALIGNMENT WHEN HOT,

| CHECKCOUPLING

| I | | | INTERFERENCEFROMGEARING | CHECKGEARING

I 1 | | | RESONANGEFROMPOUNDATION | STIFFENFOUNDATIONAFTER

| CONSUL TING FACTORY

| CHANGE IN FOUNDATION ASCERTAINCAUSE OF MACHINE
AND ELIMINATE,

I RE-ALIGN MACHINE

| | MPULSESFROMCOUREDMACHINE | EXAMINE COUPLED MACHINE

| OVERLOAD REDUCE LOAD

| | INSUFFICEENTCOOLERCARPACITY | CLEANCOOLERANDAIRDUCT

| VENT/WATER COCLER.
CHBCKWATERSUPPLY




CHAPTER 8

PRESERVATION MEASURES

For assembled but non-operative machines (without regular maintsnance) & ,machines

tusmwing soise during otart up
Musmwing nolse during operation

I
I
I
I
I
I
I
I
: I
i % | notcommissionad foralongtime afterassembling.
-3
2 . H glfi | Reactivating
4 ¥ S HE !
o9pE | Resiofa the machine to Iis machine conditton before all above measures were taken, and
! ! ! EE A!j E | make evenything rsady for commissioning. before etarting the machine, cairty out all
P ol el peitinent operations described In "Commissloning and shutting down". Commissioning of
1 | OVERLOAD REDUCE LOADING 4 | machine or restarting of a machine afer a period of shutdown can only ba taken up after
I
| ONESUPPLYOPEN | | the preservation agents have bean removed.
CIRCUNED CHECK | vat
ONESUPPLYPHASE SWITICHGEARAND I l prose .
' - OPENCIRCUITEDAFTER |SUPPLYCIRCUIT | | The machines which are not to be taken in operation are o be properly preserved for long
SWITICHINGON | | duration. The purpose Is to prevent condensstion from forming In the machine, L.e. keep
relative air humidity below 70% and, where necessaty, make piovision for heating and air
| R OPENGIRCUITIN CHECKSWITICHGEAR | | Tocvearrhumidy i mae P o
SECONDARY CIRCUIT  |SUPPLY CIRCUIT AND | | .
SRSEER | Possible measures:
YSTEM ] ' |
' :-I%AI!I?:REQUE:gLYI . CORRECT | Pack machine motsture proof In sealed polyethylene follum. Place dasiccant and humidity
SYSTEM | indicator inside cover (recommended value: 105 g/m2 folium aurface and month duration
LOWSYSTEMVOLTAGE, | conpl ofapplication). Check deslccant pertodically and renew If necessary.
LOWFREQUENGY oA | il y
| In less critical cases (e.g. storage in warehouses) switch on antcondensation heating or
& - ekl e | blowaconstant streem of warm air through tha machine by meana of fan heater. Apply a
CONNECTED | | cost of antcorrosion agent (e.g. Tectyl 506) toall bright surfaces outside the bearings.
1 |t 1 | INTER-TURN OR PHASE I if the cotor contalns components {a.g. and bells) made of matarial subjact to strass
SHORICIRCUITIN REsmBuISTANCIE'EH Imﬂolli | cotrosion cracking §if necessary check with manufacturer), thess must be protectad
STAIORWINDING INSULATION | propsity as \nstrucisd by manufacturer.
RISISTANCE. REPAIR
L T RO ASE | AFTER CONSULTING | In casa of ofl WibAcatad slssva bearings drain ofl from boearinga. Open slasva baarings,
ROTORWINDING FACTORY | coatthe bearing paris and journals of the sheft with anti-corosion agent (e.g. Tectyl 508).
I Reamave bearing shalls forthis purpose (uncouple the machine I nacassary) and rafit after
| | STARTERINCORRECTLY |CHECK | | mﬁng' Close m'jngs'
CONNECTED CONNECTION | I
| RESISTANCEOFFRIST | CHECKEIECTROLYTE | I ::Iel:w the manufacturer's recommendations conceming preservation of rolling contact
STARTERSTEP TOOLOW,| COMPOSMON, NSULATON | ngs.
FLAX OVERINLIQUID RESISTANCE OF i |
STARIER STARTERACCORDING |
TOTHEINSTRUCTIONS | |
I
|
I
I
|



Rotora equipped with rolling contact bearings must be locked radially or axially o prevent
the rofor from belng damaged by vibration. Spar® machines must be kept In a place not

exposed fovibration.

Apply a coatofanti-corrasion agent (e.g. Tectyl508) to all brightsurface e.g. couplings.
Flll backstope with anticarroslion oll (llke Shell-Ensis 152).

Remove olllines. If necessary, clean and coat Ingide with oll solubla antl-corrasion agent
(e.g.Tectyl 472). Carefully seal open pipeends.

Clean coaler pipes and chambers. Fill clean cooler with mixture of watsr, anti-fiesze and
anti-cormasion agent. The composition of the mixture should be sultad to the local climatic
conditions.

Carefully remove all biushes from the brush bosxess and s ecure them to their boxes with the

pressurefingers. .
Smear acid-free Vaseline like shell 8422, on steel alip ring contact surfeces and cover with

polyathylenefollum.

Keep a list of preservation measures that have been taken. The effectveness of these
measures should be checksd by qualified staff at regular intarvals. If any deterioration ig
naticed, remedy this Immediately and remove any perceptible comoslon and other
damsge.
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CHAPTER ¢
SAFETY PRE CAUTIONS
1.0 nggn ing the molor, the following basic safety precautions must be
0 g

1.1 No work shall be carrled on running motor.

12 In order to carmy out any work on motor or driven unit, the motor must be
disconnected from the mains and fool o[f:mnf proteciion be provided to avold any
gqsslblell:% :ofd accidental swiiching on of the motor or of rofor revolving from the

riven e.

1.3 Mog fgama. malin terminal box and eheath armour of the cable must be rellably
earthed.

1.4  Retating parts such as driving end of the motor shaft or coupling must be proviced
\gyllh a trustworthy guaid to protect the servicing personnel or people passing close

1.5 Ifthefeeding cables are to be disconnected from the motor, the cables ends must
beshotrtcircuited.

1.6  When working on high voltage starting equipment, all safety rules pertaining to
high voltage installation should be observed.

2.0  When handling the mofororsuba mblies, it is fecassary to take all the safety
precautions, a fewofwhichare listed below.

21 Al ling equipment and ettachmenta should be In good condition, \ested and
properly sslacted.

22 {:soeﬁaln the welight oftheload prior to lifting It and remove all loose lems lying on

2.3  When lifting the motor and other parts by the lifting bsrs, hooks ofeye bolts, these
should be carefully examined.

24 Putpaddingofsoftmaterialsatplaceswhere theslings touchthestetor frame.
25 Allmanlpulation should be done canefully without jerkes.

3.0  While handling the rotor, the followings must be strictty observed.

3.1 Do notletthe ropes touch the journal surface of the shatt.

3.2 Whlle liing the mofor do not apply force to the parts of the shaft between the
exdreme ends up fo the surfaces Lndar, the baarings Including joumals.

3.3 Donotsupportthe moloron rotor overhang and fans.

34 Do not suppoit the motor on parts of the shaft between the exteme ends up to the
surfacas under the bearing Including Journals.

3.5 Any equipment connected/coupied on the NDE- side the molor, provided with
bearing insulation, must be thoroughly, insutated from machinefearth o pilevent
flow of shaft current In the motor.

36 Inno case shall sny part of rotor fouch the wlndlnﬂ]ovamang during Insertion or
removal of 1otor from stator. It is desirable fo cover the winding cverhangs on both
the ends by thick presspahn orleartherold or Elephant/de paperasa 3

NOTE : The safety precautions mentioned In the modules, should also be followed while
attending to motor sub-assembly.




CHAPTER 10

ENVIRONMENTAL GUIDE LINES

Safe Disposal of AC Machines Itema
(Afar expiry of usefullife)

BHEL has adopted an Environmental Policy and pledged to fulfill its responsibility of
prodecting and conserving the environment on eccount of its product.

llems/materials of AC machines, served their useful life are to be dposad off In an
environment friendly way to protect our resources and control, environmental pollution.
("Guidelines furnished below lead to a long way In planning activity for scrapping the|
above effectvelyin an echo-friendly manner.

AC machines are basically manufactured by using the following :

01- Malals.
02- NonMetals
03- Lubricatingolls.

These Itams should be disposed off/ recycled/re-used as per current environmental laws of
the Country.

METALS (Struciural Steel, Sheet Steel, Copper, Aluminumeic.):
Thesemay be 80ld es acrap metal forrecycling and re-use.

NON METALS (Insulating Matarials (Mica, Glass, Nomex, E poxy/ PolystenSilicone baaeq
bonding materlais), Rubber(Syrthetic/ Natural) Greaseefc.):

Big pleces & ussable lengths of insulating meterials may be salvaged for re<using as,
insulation in smaller & lower voltage rating electical equipment. Materials unfit for
economic salvaging, should be stored In an Isolated space forfurther safe disposal.

Lubrication Olls :

Olis should be recycied after cleaning and when become unsesvicaable, may be dlspoeeq
off to rerefinersforlower end use s low-grade lubricating oil.

e e e i e el

CHAPTER 11

LIST OF RE COMMENDED SPARES

When ordering spare parts, please etate the serlal number & frame designation of the
imachine as shown on the reting plete and at the Drive-end shaft face in addition to the
exact designations of the parts required.

A-Forall machinea

| Typaof | Assembly | Typa Hems Quantity | Style/
machine| name Drawing
| number
| SCIM Bearing Antifriction Ball bearing-DE One
1LAT, (See'C'for Roller bearingDE [One
| 1RA, vertical Rolier bearing-NDE | One
| 1RN, IRQ | motors.) Outer Rubberseals | One each
| 17Cc* {DE and NDE)
LY InnerFeltasals One each
| 18J {DE and NDE)
| 19Q Joumnal Bearing bush-DE | One
1SN Bearingbus -NDE |One
! Sealngring-DE __|Oneset
| SRIM andNDE each
| LS, QOil ring-DE and NDE | One each
1RR.1RS, | Lineside Phase segregated | Connaclor One set
| 1RV, 1RB, | Terminal box | box with direct Jointbox Oneset
| IRE,1RC termination Desliccators One set
AT Phase sagregeted | Connactor One sat
1™ terminal boxwith | Insulator One set
' talllead Tall lead One set
| Syn. Molors Jointbox Oneset
| DL Deslccators One set
1DQ Phase separated | Conneclor One set
| 1DM terminal box Jointbox Oneset
| 1DN Terminal One set
bushing
| Altematars Insulator One set
| 1DK Neutral slde | Neutralterminal | Neutralconnector |One
| 1AG Terminal box | box PSTE type
NTBsultablefor |Bushing/Insulator |One set
! CT mounting used
| withoutCT
| Instruments | Baaringlemperahwe| Rigid slem iype One
detectorT-100 | Caplllary type One
| Airtemperature | Rigid slem typs One
| deteclor Capillary type One
| Spaceheaters PlugIn heaters One set
Healers for 1L One set
| type motors
| Dial thennometsr | Rigid stem typa One
forbearing Caplilarytype One

s




B-Additional for alip ring induction motora

of | Assembly | Type ems Quantity | Style/ |
machine| nama Ovawing |
number

SRIM | Brushgear Brush holder Yesat |
1LS, | assembly Carbonbrushes | Oneeet !
1RR, Insulators and Oneeet |
1RS, insulation tube |
1RU, Slipring Threeringslipring | Slipring assy. One !
1RB, assembly | Sixringslipring Slipring assy. One !
1RE |
17T |
1™ |

C-Only for vertical motors(in place of bearings as called in section A)

Typeof | Assembly | Type Hems Quantity |Style/ |

machine | name Drawing
number |
Verical | Besring Joumal bearing | Top Thrustpeds One set I
Motors Top Guide pads One set |
1TC Botiom Gulde pads | One set |
Antiviction Top Rollerbearing | One |
Bottom Roller One I
bearing I
Outer Rubber eeals | Oneeach I
(DEandNDE) |
InnerFeltseals Oneeach |

(DEandNDE)

e B it

D-Additional for aynchronoua machine axciters

I
= N
| number
i Altemators| Exciter Elecbonicitems Diodes Oneset
| andVFD Varistor Oneset
| synmotors Resistance Oneset
1DK, 1AG, Capacifor One set
' 1pQ Earthing Complete Brush holder One
' biush assembly Carbonbrush | One
| Syn. Exciter Elecbonicilems Diodes Oneset
| Motors Reslstance One sat
| 1DL Capaciior Oneset
| 1DM Thyristor One set
| 1DN Firingunit One
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