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1.0 INTRODUCTION
' 1a SCOPE = These Model Repalr Specrfrcatrons list the minimum requrrements for the repalr
- ~ and overhaul of polyphase AC squirrel cage induction motors which are sent for-
~ repair. All power ranges, voltages and speeds of squurel cage motors are -
covered : v :

1.2 INTENT : The intent of these Model Reparr Spec1ﬁcat10ns is to achreve a consrstent hrgh
' o qualrty diagnosis, repair and/or overhaul to a motor, and to return itto good
.~ operating condition with a minimum of delay and cost. N ot all portrons of these
S Model Repair Specrfrcatrons apply to all work. » "
Not all repair situations can be covered in these Model Reparr Specrﬁcauons In
the absence of specific instructions, the requrrement shall be to restore the motor-
to orrgmal or better condition. : ‘
.
1.3 REFERENCE DOCUMENTS
- The references to be used in conjunctron wrth these Model Repalr Specrflcatlons

" are the latest edltrons of the followmg

UL _ UL674 Electric Motors and Generators For Use hrHazardous
’ : : Locatrons ’
EE EASA ! , Standards For The Reparr of Electrlcal Apparatus _
. IEEE - IEEE Std 43 Recommended Practrce for Testmg Insulatlon ‘

Resrstance of Rotating Machrnery

| ,IEEE Std, 112 IEEE Standard Test Procedure for Polyphase
‘ Inductron Motors and Generators T

IEEE Std 522 IEEE Guide for Testmg Turn to Tum Insulatxon ‘
on Form-Wound Stator Coils for Alternating-Current Rotating
Electric Machines For Trial Use ' ' :

: NEMA : NEMA Std MG-l Motors and Gererators

ABMA o ABMA Std. 7, Shaft and Housmg F1ts for Metnc Radral Ball
and Roller Bearmgs :

14 HAZARDOUS LOCATIONS ' -
‘Motors intended for use in hazardous locations will have a nameplate to. that
effect. The repair work shall be done in a facility which has been certified by the
Underwriters Laboratories to meet the requirements of UL674 Qualification of
Facilities Engaged in the Repair of Electric Motors and Generators for use in -
Hazardous Locations. If the explosion- proof characteristics of the motor are not
to bé maintained, then the nameplate shall be altered to reflect this, and the

~ motor will no longer be considered sultable for use in hazardous areas.
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1.5 DEFINITIONS - \
Lift Liftona vertlcal motor is the maximum upward shaft movement p0551b1e from
' 3 ' : the rest position of the shaft at room temperature. It is measured by placing the
assembled motor in the vertical position on a stand with no additional parts, such
as couplings, on the shaft. A dial gauge is used- to measure the total movement
- from the lower position to the upper position in respect to the frame, when the
shaft is raised by means that are appropnate to the size of the motor.

Purchaser : Purchaser shall mean the customer requestmg services to whrch these
Specrﬁcatrons are applrcable

" Records Records shall mean information recorded and maintained in the shop’s
‘ : o ﬁles/computer for ten years or as otherwise agreed A copy shall be provided to
the client with the repaired or mspected motor.

) Répaifer - Repairer shall mean the person(s) or company(les) carrymg out the work as
' ' specrfled in these Specrfrcatrons

1.6 GENERAL

1.6.1 Unavondable Degradatlon ‘ .

: During the course of repair, if any damage is found whrch cannot be fully
repaired, the purchaser’s approval is required before proceedmg Likewise, if
any repair is indicated which may result in a permanent degradation of efficiency
of other performance parameter the purchaser s approval is requlred before
proceeding. — :

1.6.2 Operatmg Environment , : :

o - The motor will operate in.an envrronment where the followmg materrals are
. present ____ . (e.g., salt spray, coal
dust, certain corrosive chemrcals etc. ) No repair methods or materials may be
used which are more vulnerable to these materlals than the original motor. -

1.6. 3 If Powered by an Inverter v c
‘ If the motor is powered by a pulse-width modulated inverter, windings shall be
sufficiently-insulated and supported to withstand this type of power supply. The
purchaser shall be notified if line inductors or other extemal protectlon are
' deemed more cost effectlve than relnforcmg the motor.

1.6.4 Subcontracted Work R ' : -
If any work is to be subcontracted (e.g., Totor balancmg) or any subassemblies
(e.g., formed coils) are to be provided by outside sources, the purchaser shall be
advised of the providers of these parts/serv1ces as soon as 1t is known they are
required.
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2.0 REPAIR PROCEDURES

2.1 DOCUMENTATION o

2.1.1 Repair Form

212 Extra Work

" 2.1.3 File

K

~ The motor will be. accompamed bya Motor Reparr Form from the purchaser ‘

which will list the perceived problems, the operating environment, the urgency
of the repair, past problems where applicable, the required repair, cost ‘

‘constraints, missing parts and the person within the purchaser’s orgamzation to
. be contacted about the repair. This form shall be used as a guide for the repair.

A sample is included in Appendix A. During repair, actions and findings will be
recorded on a Repairer’s Quality Record. It shall also contain records of all the
work done, problems noted, checks and measurements taken during the work,
repairs carried out and the final tests conducted prior to shrppmg Reqmrements
for the work, checks and tests are listed in followmg sections. A sample is

- included in Appendix B.

If tests and inspection indicate that there are problerns beyond the initial scope of
the listed repair, then the designated person shall be contacted and givena
description of the problems plus an estlmate of their effect on delivery and '
COSts. :

The repairer will keep a copy of the Motor Reparr Form and Reparrer s Quahty

“Record in the file for the particular _)Ob

22IN COMIN G INSPECTION

2.2.1 Intent

2.2.2 Visual

" ; 223 Insulatlon to Ground

D-R8-31W6

On receipt of the motor and after readmg the repair form, the repairer shall do the B

initial tests set out below plus any other tests , 1nd1cated by the form

The intent of the. tests shall be to determine and record the probable cause of
farlure if any, and to determme what work is requxred

A vrsual mSpectlon shall be made to assess the general condltron of the outsrde
of the motor for cracks broken welds and mrssmg parts..

An msulatlon resistance test to ground shall be performed at a voltage surtable
for the motor's voltage rating and the apparent condition of the motor. The
insulation need not be tested if it is obviously defectrve The testing shall be as
follows:

o The initial test voltage shall not exceed 1,000 volts DC for insulation rated

“up to 1,000 volts and shall not exceed 1 .5 times the msulatlon rating for
insulation rated over.1 OOO volts '

- o, .For motors where there are more than one wmdmg, the msulatlon shall also

be tested between wmdmgs at the test voltage approprrate to the lower
voltage w1ndmg, with other wmdmgs grounded

e The duration of the insulation test shall be one minute. The temperature and

" the humidity shall be recorded




2.2.4 Bearings

2.2.5 No Load Run

23 DISMANTLING

231 Identlfy Problem

- 232 Markings

233 Parts Storage

- The shaft shall be manually rotated, to check for any obvious problems 1 thh the

bearings or shaft. If the motor has sleeve bearings, this test may be omitted, but :
the bearmgs and journals shall be checked later.

i p0ssible, the r'noto‘r shallvberun on no load, at nameplate voltage and checked '

for balanced currents and vibration. The readings shall be noted in the job file. -

After the incoming mspectlon the motor shall be dlsmantled to the extent
needed to either fully 1dent1fy or repalr the problem or to do the specified

‘overhaul.

End brackets and frames shall be clearly match—marked. o -~

Bolts and small parts shall be stored in dedlcated containers and parts from other :
' _]ObS shall not be kept with them.

234 Insulated Bearmgs

If the motor has 1nsu1ated bearings, note which, if any, have’ the insulation
deliberately bridged. The insulation resistance of each msulated bearing shall be

~ at least one megohm W1th a 500 volt test.

2.3.5 Dowds

-2.3.6 Explosion Proof

 If dowels or fitted bolts are used to ensure accurate fits, the locatlon of these ;
‘ pleces shall be identified.

For motors certified for' hazardous locations, extra care shall be taken to ensure
that joints and flame paths are not damaged during the work. If damage

- requiring other than normal repair is found, purchaser shall be notlfled before ,

2.3.7 Heavy Shaft

proceedmg w1th repair.

‘For horizontal motors where the shaft rotor assembly is too heavy to be removed

easily by hand, one or two cranes shall be used to move the shaft, with a close

- fitting pipe installed over one end of the’ shaft to act as a shaft extenswn

Attention shall be paid to the following:

o Care shall be taken that the slmgs do not damage the bearing surfaces or the

I'OtOI' . . ~

- Under no circumstances shall the stator wmdmgs be touched by any of the
parts bemg moved

2. 4 VERTICAL MOTORS

D-R8-31W6 .

Vertical motors shall be dismantled accordmg tothe manufacturer s instruction
book. The assembly of vertical motors is- cntlcal Partlcula.r attention shall be
pa1d to, and records kept of: C




e The amount of rotor lift; -

o The make and types of bearin‘gs, particularly the thrust bearings;

o The arrangement of the thrust and guide bearrngs 1ncluding specrally ground
mating surfaces, . :

o' The axial and radial clearanCes;(‘fit)' to the shaft and housing; |
e  The method of lubrication of both upper and lower bearings;‘, »

o - The method of hearing insulation, if any, and'

e Any other partrcular features of the motor configuration

25 WINDING REMOVAL

2.5.1 General

2.5.2 Take Data

_‘2.5.3 Core Loss

2.5.4 Burn Out

For motors.that are to be. rewound the core: shall be stripped, cleaned tested and

repaired.

' Wrnding data shall be obtained to permit corl manufacture of either random or

formed corls

A core loss test shall be done on‘all stators both before and after strippirig and\'

- iron repair, to check for damaged interlaminar insulation. The tests shall be done

at a flux density of 85,000 lines per square inch rms. Exciting current and waltts
loss shall be recorded each time, as well as a physical check carried out for hot
spots. If data from previous tests are available, the results shall be compared.

- Testing at other ﬂux densities may be done if original data is available.

~ Ifany areas are more than 15 °C above the average after 10 mrnutes or losses are
-~ excessive overall either before or after stripping, the situation shall be discussed -

with the purchaser before proceeding further. Fora core without any hot spots,

" the losses after stripping shall not be more than 110 percent of the pre-strip

losses. To avoid misleading results, the second core loss.test should not be done

“until the core has been cleaned and dried.

- The wmdmg shall be burned out in a controlled temperature burnout oven where

the temperature is limited to 345°C (650°F) by means. of fuel control and

_supplementary (water spray) cooling Ifa higher temperature is deemed
" necessary, repairer shall reference communication or documentation from the

motor manufacturer indrcating that the core iron can safely withstand the

’ temperature

2 5.5 Aluminum Frame

D-R8-31W6

Frames may be chemically stripped if bumout facilities are not available Other
methods of stripping may only be used with purchaser approval.’.




2.6 CORE PREPARATION | o -

'2.6.1 Cleaning = .. The strlpped core shall be cleaned of all forelgn material, such as s insulation v
debrrs ‘and dried.

262 Iron Repair -~ All obvrous iron damage plus any problems indicated by the core loss tests,
g : shall be reparred as shall any frame damage.
2.6. 3 Method of Repair :
The method of repair to damaged cores shall be discussed wrth purchaser and
shall be chosen from the following:

o Grinding Selective grinding with a small sharp ‘poWer tool; :

‘e - Machining Machining with a boring mill or comparable machine, taking -
care that the laminations are cut cleanly and not burred over (care shall be
taken, especially on two and four pole motors, to maintain a constant air gap;
on all motors, the combmed rotor and stator machmmg shall not increase the '
total air gap by ‘more than 20 percent.); | B

(] Spray between lammates Separatmg laminations and rernsulatmg wrth
spray-on 1nterlammar 1nsulat1on

- o Mica between laminations Inserting split mica between the laminations;
~ and, ' | ' o

. Restackmg Restackmg, with deburred laminations and new mterlammar
,msulatlon ‘

. Winding left in Iron damage repairs where the winding is to be left in the |
- motor are very difficult. A detailed plan shall be proposed to the purchaser
before work is commenced, and the purchaser shall be informed of progress. -
2.6.4 Core Loss Test A ﬁnal core loss test shall be done as descnbed in sub sectlon 2.5.3.

2.7 RANDOM REWINDS

271 Wmdmg Detalls The total cross sectional area of a turn, the turns per coil, the span and
: connection of the coils shall not be changed wrthout authorlzatron from
engmeermg and purchaser

2.7.2 Thermal Class Class F or higher grade materials shall be used throughout. Windings which
' were originally Class H shall be replaced with a Class H rewind.

D-RE-31W6 o s




2.7.3 Sensors

2.7.4 Explosion Proof

- Temperature sensing: dev1ces shall be replaced w1th dev1ces comparable to those-

prevrously used.

_ If the temperature class of the msulatron of an explosron proof motor has been

- increased, a temperature sensor shall be installed to monitor-and limit the motor

surface temperature to the ongmal maximum external temperature The motor .-

. shall be tagged with a warning to the operator that to maintain the hazardous area
. clasmﬂcatron the sensor must be connected to shut down the motor.

2 7.5 Insulatlon Matenals

Insulation shall mclude asa mmtmum the followmg components

. Tum Insulatton Multrple build coatmg turn msulatlon of polyamrde
polyrmrde ora combination of both over polyester or equivalent;

s  Slot Lmer Slot liner extendmg at least one quarter inch past each end of the
slot ;

o Separator Center strrp or separator between the top and bottom coil sides in
a slot;: :

e Wedge A top plece to hold the corls in the slot (where needed a frllmg prece
shall be used to make up any extra space in the slot); and :

. Phase Barriers Phase barrlers between end turns - of drfferent phases (these

2.7.6 End Turns
249 Connecti(ms

. 2.7 8 Surge Test

-D-R8-31W6

o shall be tnmmed to permrt clear air flow).

_Theend turns shall be fully compacted so that there are no loose Wires Both

sets of end turns, plus leads and jumpers shall be laced tightly together so that
each turn is tied securely to the two adjacent coils.

A11 connections shall be brazed with materxals that will not be subject to:

“corrosion in the specified operatmg environment. They shall have no sharp *
edges and shall be insulated with shp-on sleevmg

'Before,rmpregnatlon, the w.mdmg shall be grven a test to 'verify that there are no

wrong connections or shorted turns. This may be a Surge Comparison Test or a

high potential and winding resistance test. Voltage used shall be as:indicated in S
EASA Standards for the Repair of Electrical Apparatus or other standards R, ,
approved by purchaser Any defects shall be corrected and retested before :
rmpregnatmg Test results shall be recorded i in the repalrer s job record. sheet




2.7.9 Impregnation

The rewound stator shall be impregnated in one of the following ways:

. Dip-‘ahd-bake' Double dip-and-bake cycle using resin or varnishand a 4
- temperature controlled bake oven (baking times and temperatures shall be
recorded in the repairer's job record sheet.);
Trickle A trickle epoxy or poiyester treatment Where the resin is poured into -
the end turns and slots of a vertical stator which has been heated with

controlled electric current to assist in curing the resin; and,

o VPI | Vacuum Pressure Impregnation (VPI) treatment.

2.8 FORM REWINDS

2.8.1 Matérial

" ’ 2.8.2 Process

2.8.3 Coils

All materials used shall be rated temperziture Class F or higher.

The post winding'VPI method using polyester or epoxy resin is preferred over-

other methods of imprcgnation of the winding as described in sub-section 2.8.17.

New coils shall be suitable for use With the impregnation system in use. They

_shall be insulated with material that will permlt the resin to fully penetrate all the

insulation with the pressures used. They shall all be of consistent shape.

_ Dimensions shall be such as to permlt insertion into the slots with a minimum of

_ 2.84 Stranding

force

- Changing the strand dirhenSions is permitted, when the proper size is not

available within the required time, but the total cross-sectional area of copper
shall not be diminished. The new strandmg must not permit buckling during the

~ “coil forming and handling processes. The modified design shall be approved by
- engineering. If the total cross-sectional area is to be increased, the client shall be
- notified regardmg magmtude of p0551ble mcreased inrush and locked rotor

. 2.8.5.Tui'n Ihsulation

current.

The turn msulatlon shall be such that when inserted in the core, a smgle
ummpregnated coil shall be able to withstand, from lead-to-lead, a voltage surge
ranging from 350 volts times the number of turns in the coil to a maximum value

. of two times the crest value of the motor's line-to neutral voltage -This is

- 2.8.6 Ground Wall

discussed in more detail in IEEE Std. 522. Example: For a motor rated at 4,000

‘volts line-to-line with nine turns per coﬂ the test voltage would not exceed

6, 500 volts.

Ground wall insulation shall be ‘r'n(icva based with a protective layer over the

insulation to prevent insulation damage during installation.

_ The ground wall shall be capable, ‘b‘efore'impregnation, of withstanding an AC
test voltage of the nominal line-to-line motor voltage for one minute. If an AC

D-R8-31W6

tester is not avallable a'1.67 multiplier shall be apphed to the AC test voltage to

obtam the eqmvalent DC test voltage.




2.8.7 Anti- Corona Pamt ; : ,
' - Anti-corona paint shaH be apphed in and beyond the slot pomon of c01ls in

2.8.8 Slot Liners

2.8.9 Insertion ‘

2.8.10 Packing

- 2.8.11 Wedges

2812 RTDs

"~ 2.8.13 Tests

D-R8-31W6 "

motors which originally had anti-corona paint. Unless. otherwxse approved, the

| ‘materials and methods shall be as orlgmally supphed

" ,Slot liners shall be used on coils without anti- c0rona paint if they were

previously used on the motor or if there is room in the slot. They shall extend at

- least three eight's.inch beyond the iron at each end. Side and bottom packing-

shall be used to ensure a snug fit in the slot. ‘With prior approval, slot sized c011s E

*may be used without slot liners provided the extra msulatlon is bullt into. the
coils. : : :

Care shall be taken to ensure thecoi41s'\ are not damaged during ihsertion, L
especially in the area near the end of the slots. Excessive distortion of the coils
will be avoided by leaving sufficient coils partially removed from the slots as the

ﬁnal coils are" inserted and by waxing or heating the coil to make insertion easier. T

The top,. ‘middle and bottom packmg shall be sufficient to ensure-a snug fit for
the wedge.

The wedging, if not continuous, shall be placed in similar positions to the
original factory wedging. Motors which had magnetic wedges when onglnally
built, shall have magnetic wedges installed to mamtam the performance
characterxstlcs

Resmtance Temperature Detectors (RTDs) shall be mstalled as follows:

o Number Characteristics Unless otherw1se spectfled they shall be the same
number and have the same characterlstlcs as the orlgmal detectors.

» Stick Type They shall be of the Sthk type.

e Dimensions They shall be at least six mllhmeters wide and the length shall
be approximately 50 percent of the slot length. They shall be inserted in =
equally-spaced slots, between upper and lower coﬂs, w1th packmg flllll’lg the
gap where the detector is not located .

e ' Location The detectors shall be placed in the center of the slot width and in
~ the expected hottest portion of the slot length. As far as possible, they shall
-be mn mtlmate contact with the upper and Iower coils.

- Each detector‘shall.be installed and its leads brought out so that the_detector
is effectively protected from contact with the cooling air. - ’

Before connecting, the entire dried winding shall be subjected toa one minute
Hipot test of the voltage listed in sub-section 2.8.6 and the leakage at the end of
the test shall be noted. RTDs shall be grounded during this test.




2.8.14 Bracihg 'b

2.8.15 Connections »
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. Each corl shall be subjected to a surge voltage at the level spec1f1ed in sub-

section 2.8.5.

Any c01ls farlmg erther of these two tests shall be either replaced or repalred and
the test repeated :

The end turns.shall be braced at the points of the original winding. The

acceptable methods of coil support shall be:

o Coil support rings, which shall be either fixed or floating, as in the |

~ original wmdmg, and shall be as strong as the original rings. (Magnetic

material shall not be used in the rings. They shall be insulated, or made of

- insulating material and, if ‘necessary, packing shall be put between the ring
and the coil before tying the coil to the ring. "Regardless of the practice

. originally followed, each individual coil shall be tied to all support rings.)

e Dacron felt spacers between the corls (The spacers shall be of dacron felt,
folded over at least once so that they are compressed during insertion. They
~ shall be at east as deep as the coil height. Spacers cut from pre-cured sheet
matenal shall not be used alone )

t . An epoxy loaded rope tied inside the knuckle , of each coil and

- overlapping through two knuckles. (The rope shall either be new, or shall
have been kept refngerated before use.)

" The twine used for tying shall be compatrble with coils and shall not cause
abrasion under movement.

All conneCtioﬁs shall be brazed.

Before msulatmg, the Jomts shall be smoothed off to avoid any sharp pomts

which- may cause corona or puncture the 1nsulat10n

Jomt Insulatwn Joint msulatlon shall be compatlble with the coils and resin,

" and shall be comprised of the followmg

. ~ Atleast one thicknes's of flexible tape over the metal (For VPI processes, the
tape shall permit resin entry);
e Atleast one thlckness of glass/mica compound tape for every thousand volts
- of motor rating; : :

e A laver of protective tape overall; or, -
. Other method as approved provided it gives equal insulation capabilities. ’

: Jumpers and Leads Jumpers and leads shall be tied to the coils and to each

other wherever they come close or in contact. Dacron felt spacers shall be used -
where needed, to make the whole structure more rigid. Leads are dxscussed in
sub-section 2 15.3. :

10




2.8. 16 Vacuum Pressure Impregnatlon |

2.8.17 Non-VPI Systems

D-R8-31W6

‘with a DC conversmn multlpher of l 67.

The resin used with the- VPI system shall be 100 percent reactlve epoXy or

: polyester with a viscosity at operating temperature, low enough to fully ,
_.penetrate the tape layers and a gel time fast enough to mrmmlze drainage. It

shall be compatlble with the corl msulatmg matenals

. Resm Sample To ensure quahty, a sample of the resin shall have been taken

and tested satisfactorily within two months before the motor is 1mpregnated
The results of the resin tests shall be kept on file and a copy of the most .
_ recent test kept in the Job Quality Record (see Appendix B).-

e Vacuumk/Prlessure‘ Levels The vacuum portion of the cycle level shall be at
* 10 mm of mercury or less, and the pressure portion of the cycle shall be at 95

psi or greater The duration of the cycles shall be sufﬁ01ent to achreve full’
_impregnation w1th no vords

. Spare Coil ,A spare coil shall be purchased with each coil order and run »
through the impregnation process, with one side in a fabricated dummy slot, .
at-the same time as the main winding. A-portion of this spare coil shallbe .

. shipped with the motor for later use while the other portion shall be used for .
internal quality control checks. If the spare coil is-used to replace one which

~ fails insulation testing, then the corl which is removed from the stator may
be used for the 1mpregnatron test. i

. vao Cycles Each winding wrll go through at least two vacuum: pressure
cycles with oven curmg after each treatment

Non-VPI systems may be used wrth specrflc approval. The methods of msertmg, '
wedging, testing, onnectmg -and bracing shall be as described in the relevant
preceding sections except that for fully precured coils the ground wall AC test
voltage shall be twice the nominal line-to-line terminal voltage plus 1,000 volts;

s

The coils shall be pressed to shape in the slot SCCthl’l both before and after
ground’ wall apphcatron and 1mpregnatlon '

"The corls_ also ,sh_all use the following:

: VPI Coils A prewinding vacuum pressure virnpregnation_ system;

Loaded Tape Loaded tape systems »vvhich are cured during processing; or,

Dip-and-Bake Multiple dip-and-bake cycles.in Class F varnish.
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~ 2.9 ROUTINE OVERHAULS
2;9‘.1‘ Testing | . -After'disrnantling, the following procedure shall be tollowed: '
| . Winding and cooling ducts shall be cleaned, dried and inspected. :
. ;Winding insulation rersistance shall be tested at l,OOO volts DC. :

e The duratlon of the test shall be one minute for random windings and 10
minutes for form wmdmgs '

e  For form wound windings, the readings shall be recorded every minute, and
the polarization index (ratio of 10 minute to one minute re51stance)
calculated.

e For random wound windings, the minimum acceptable level after one
. minute, corrected to a 40°C reference temperature by the insulation
" resistance correction chart shown in Appendix C, is 100 megohms. Levels
“less than 100 megohms shall be discussed with the purchaser.

e For forrn‘ wound windings the minimum acceptable level after one minute,
corrected to a 40°C reference temperature, is 250 megohms. Levels less than
~this shall be d1scussed with the purchaser

e For form wound windings, the‘polariZation index shall be at least two.
Levels less than this shall be discussed with the purchaser.

B 1f satisfactory levels are not attained, the winding shall be recleaned and -
" dried thoroughly ata temperature not exceeding 100°C (212°F) and then
retested '

~ o For forin Windings, a successful insulation resistance test shall be followed
= by a withstand test for one minute at a level of two-times the line-to-line
>VOltage plus 1,000 V DC, or 70 percent of this level AC.

o After successful insulation resistance to ground has been achieved the
winding shall be given a high potential or surge comparison test. Voltage
level used shall be as indicated in EASA Standards for the- Repalr of
Electrical Apparatus or other standards approved by purchaser

© 29.2 Cleaning ~ The components mcludmg the stator wmdings shall be cleaned with hot water
- o ) ‘and a suitable detergent after heavy deposits of dirt and grease have been
removed mechamcally :

If necessary, brushes shall be used to clean small passages in components

- Solvents shall not be used to. clean 1nsulat10n, but may be used on mechamcal
components of the motor. :
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All components shall be thoroughly dried at a temperature less than 100°C
(212°F), for as long as it takes to remove all signs of moisture. For windings,
this will be indicated by the msulatron resrstance reachmg a plateau after some
hours of drymg : \ :

293 Repairs - After satrsfactory insulation resistance ha’s{’/been attained, all loose or damaged
‘ -wedges, slot stlcks coil supports etc., shall be replaced or repaired.

The wmdmg shall then be grven a dip-and- bake using a Class For hrgher grade
varnish.. Immersion and baking times:shall be sufficient to penetrate any cracks .-
and give a sealed durable finish to the insulation. The reparrer shall notify the
-purchaser ifa d1p -and-bake is undesrrable ‘

~ If the winding originally had an‘antr-corona'paint, the manufacturer-'s L
o recommendations‘ shall be fonowed for the varnish treatment.

294 Other v , The routme overhaul of other parts of the motor shall return the parts to good
‘ * condition. : :

. 29.5Reassembly  The assembly of the motor after overhaul is covered in sub¥sectlon 2:17.
2.10 ROTOR TEST AND REPAIR

2.10.1 Testing  All rotors shall be given a test for damaged bars, whether the motor is suspect in
this area or not

Thrs test shall apply a stable srngle phase voltage to the stator of the assembled
" motor while the shaft is slowly turned through at least one revolution. Any

fluctuations of stator current in excess of 5 percent shall be 1nvest1gated further.

’ Other methods may be used ifi 1t can be shown that they have a good record of
\ detectmg faults - :

s

- - . For motors where electrical or mechamcal problems w1th the rotor.are suspected
‘more sophrstlcated tests shall be used. These include: .

. Measuring watts and power factor on smgle phase tests;
. Growler tests; ’
. ' Analysis,of the 'ampé'fes, volts and VviibratiOn of a loaded m‘otorr
o Physical examinat_ion; . |

e Ultrasonic e)ramin-ationof the bars and end rings;and, v

e Core loss tests.
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2.10 2 Fabncated Cage Repalr :

Since repair of squ1rrel cages can be expenswe no work shall be done in this

- area w1thout approval

:2.10.3 Swaging

2.10.4 Joint Repair

If inspection reveals that the bars are merely loose in the cage and there are no .

~ cracked or broken bars or joints, the bars shall be fixed firmly in the slots by
‘swaging each bar at a minimum of three points along the slot. The bar shall be
~ deformed so that it fxts snugly in the slot by indentation of the top surface of the

bar.

It is understood that with some forms of rotor construction, this meéthod may not
be practical, and in these cases other methods may be proposed for purchaser
approval. »

If it is only necessary to repair some joints, the end ring shall be removed, all*
mating surfaces shall be cleaned and the joints remade as described in sub-
section 2.10.6. Care shall be taken not to damage any other components during
the dlsmanthn g

~ The length of bar extendmg from the rotor core shall not be changed w1thout
'specrfxc approval

'2.10.5 Cage Replacement

'2.10.6 Brazing

2.10.7 Testing

2.10.8 Balance

D-R8-31W6

For cage replacement, the conductive, metallurgical and strength charactenstrcs

. of both the bar and end ring materials shall be determined and equivalent
, matenals used. - :

H

Since changmg the rotor resistance has major effects on the motor performance ,
no change in resxstance rs perrmtted ’

Any parts‘ that are to be reused shall be elevaned and examined for defects.

T_he‘new bars shall be machined to be a snug fit in the slot (i.e:, some force is -

~ required to push them into the slot).

- The bars shall be brazed or welded to the end rings with material that is not
’ subject to chemical attack by the contaminants listed by the purchaser on the
Motor Repair Form for the pamcular motor.

Brazing shall be done as rapidly as possrble in one continuous operatlon to

- minimize heating of rotor iron.

After fabncauon the joints shall be exammed and tested by ultrasomc or
comparable means, and the bars swaged in place

The rotor shall be balanced to the tolerances l1sted in sub-sectlon 2.16 of these
Specifications.




2 10. 9 Cast Rotor Reparr s o c o
A defective cast cage shall not be repaired w1thout pnor authonzatron from the
- purchaser S ,

‘ The method of repalr shall be to remove the old cage by chemical means,
- without damaging the laminations, followed by rebarring with extruded,
~ aluminum bars and duplicate cast aluminum endrings using the methods
described in sub-section 2.10. 5 to 2.10. 8 to give the same cage resrstance as
before. »

2.10.10 Iron Repairs Because of the costsinvolved, this work shall not be done without prior ,
g - . purchaser approval. If tests or observation indicate that the laminations have
been damaged, they shall be reparred or replaced with new laminations. Care . -
~ shall be taken to ensure a consistent air gap: the total of both stator and rotor -
machmlng shall not increase the air gap by more than 20 percent. . * '

This shall be followed by. balancmg to the tolerances specrﬁed in sub-sectron
2. 16 .

2.11 SHAFT REPAIR

2.11.1 General - If information on the Motor Repair form, or any tests indicate that:there may bea -
‘ shaft problem, it shall be tested and repaired or replaced. If there is-any risk or
uncertalnty in the proposed repair method this shall be discussed W1th the
purchaser prior to proceedmg : ~ , '

2.11.2 Requirenrents When.the work is completed, the shaft shall meetthe following criteria:

. N S o  Total Indicated Runout It shall be straight, with a Total Indicated Runout
' ‘ * (TIR) when measured in V blocks, of no more than specified in the EASA -
‘Standards for the Repair of Electrlcal Apparatus or other standards approved
by purchascr : :

. No Cracks The shaft shall have no cracks. If ultrasomc, magnetlc partrcle
dye penetrant or other testing methods are needed to venfy thrs they shall be
documented in reparr records. S

e - Straight The shaft shall be straight, parallel and undanlaged at the bearing
- areas. If any measurable but acceptable devratlon from this is noted, it shall
" be documented in repalr records

L Journal Reparrs Journal repalrs shall be by weldmg or platmg, followed by
machining and grinding. They shall return the shaft to the size specified by
the anti-friction bearing manufacturer for the applxcatlon or to give the

 correct clearance as hsted in sub-section 2.13 for a babbitt bearmg

e Journal Runout The TIR in the journal area of a sleeve bearing motor shall
not exceed 0.013 mm (0005 in) when measured with the shaft supported in
narrow V blocks.
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e  Fit to Rotor It shall be a tight fit to the rotor iron. If there is looseness, the -
shaft should be replaced If the repairer believes that welding will give
satrsfactory results, thls shall be approved by the purchaser

o Shaft Material New shafts shall be machined from AISI Gr. C1045 hot
rolled steel or equivalent. For special applications, the repair shop and the
‘ manufacturer will consult and report to purchaser .

. ' Talerances In general, shaft dimension tolerances shall be wrthm the limits
specified in NEMA MG—1 Motors and Generators sections. ’

. _Proximity Probes For motors w1th prox1m1ty probes, the area under the.
probes shall have mechanical runout less than 0.013 mm (.0005 in) and total
electrical and mechanical runout less than 0.018 mm (.0007 in). Grinding
and demagnetrzxng may be needed to achieve this.

2. 12 ANTI-FRICTION BEARINGS

2.12,1 New Bearmgs Antl-fnctron bearings shall be replaced with the same type as originally used,
unless otherwise approved by the purchaser. If the bearing type, size, sealing,
shielding or configuration is changed this shall be noted on the nameplate. If
the original bearing race showed pitting from shaft current, the causes and
remedy for this shall be discussed with purchaser Purchaser reserves the rlght to
spec1fy the bearmg manufacturer

2 12 2 Shleldmg, Sealing

If the method of shleldmg, sealmg or lubricating is to be changed it shall be
approved by the purchaser.

2.12.3 Clearance - . Unless otherwise spemﬁed by the manufacturer or purchaser, C3 clearance
T ‘ ' - bearings shall be used for all bearings.

2.12.4 Tolerances Fitting tolerances to the journals and housmgs shall be to the recommendatlons
' ~for electrlc motors found in ABMA Std. 7

2.12.5 Heating The bearm‘g shall be heated, without use of; direct flame, to approximately 182°F
’ to permit it to be slid easily onto the shaft up to the shoulder. \

- 2.12.6 Grease } _Greasahle bearings shall ‘be lubricated as specified in the EASA Standards for the |
' Repair of Electrical Apparatus or other standards approved by purchaser.

2127 0ilMist ~ Onmotors which use oil mist bearing lubrication systems, care shall be taken to
‘ ensure the shaft seals are in good condition, and there are no blocked passages.
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2.13 BABBITT BEARINGS

2.13.1 Checks

D-R8-31W6

Babbitt bearings shall be checked for wear, clearances to the journal and.
housing, and obvious damage L

Abnormal wear patterns shall be noted and discussed w1th purchaser

| Clearances to the- Journal should be wrthm the ongmal manufacturer’s
 specifications if known; otherwise see the EASA. Standards for Reparr -of

Electrical Apparatus or other standards approved by purchaser Clearances

outside this range shall be discussed with purchaser

' There should be no vrsrble separatron of the babbitt from the backmg materlal

~ 2.13.2 Repair Mmor problems shall be fixed by machmmg, scrapmg and pohshmg, followed
: by rechecking. - .
. Other problems shall be remedred by replacement or rebabbrttmg the bearing, the’
choice being made on economic and technical grounds after consultation
between purchaser and the repairer. : e
2.13.3 Rebabbitting When rebabblttmg bearmgs the followrng shall be observed
o . Centnfugal Castmg Centnfugal casting shall be used with thorough

L cleanmg and preparatlon of the backmg metal. .

. Lead Free The babbrtt shall have high tm content and shall be lead free
"o Bond After mrtral machrmng, the bond of babbitt to backmg metal shall be
verified ultrasomcally to be more than 80 percent :

e Machine The bearmg shall be machmed to the specrfied clearance, and oil
grooves, RTD pockets and other features that were in the orrgmal beanng,
duphcated

. "Check fit The bearing shall ‘be checked for f1t to the shaft by blumg and »
checking the contact pattern after assembly, rotation and drsmantlmg of the
bearing. The bearing shall be scraped and pohshed untrl a uniform contact

* pattern is achreved .
; Clearance Clearance shall be checked with a plastrgage or equrvalent
method to be within the specified range
2.13.4 Insulated Bearings
Insulated bearings shall be tested per IEEE 1 12 section.9.4. 3
2.13.5 Ol‘l Rings - Orl rings shall be round within 0.025 mm (.001 m) and shall have no rough

edges. Replacement rings shall be machmed from the same materral as the
original rings. ‘




214 END BRACKETS

2.14.1 Reqmrements End brackets should be snug f1ts to the stator frame Wom dowel holes and

rabblt fits shall be repalred

Clearances to the outer sections of anti- fnctlon bearings shall be within the .

2.14.2 Clearances
R tolerances specified by ABMA Standard 7.
2.14.3 Repairs . Reparrs to end brackets shall be by bu1ld1ng up the metal and machmlng to size.
B ) Weldmg, plating and sleevmg are the accepted methods. - ‘
~ - Epoxies and other compounds shall not be used for lockmg beanngs
2.15 OTHER DEVICES
2. 15 1 Fans Fans shall be checked for cracks and fit to the shaft or rotor.

‘Fans shall be ﬁrmly fixed to the shaft or rotor by the original factory method

unless there has been corrosion between dissimilar metals, in which case a new
method shall be proposed to the purchaser Welding to the shaft is not

- permitted.
' Repalrs to fans shall only be done'with purchaser approval.

- New fans shall be as supphed by the original manufacturer unless the desrgn
. appears to be defective, in wh1ch case, purchaser and the repairer w1ll discuss a

new arr: angement

'Fans used-in motors for use in- hazardous locatrons shall be made of material

which will not cause sparkmg, erther by impact or by build up of static

- electricity.-

2 15 2 Temperature Sensors ~
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- Temperature sensors shall be mstalled in the motor as ongmally found oras-

- otherwrse spec1ﬁed by purchaser.

o a,Winding R]Ds Winding RTDs ‘are discussed in sub—section 2.8.12.

s Bearing RTDs Bearmg RTDs shall be of the same type as those removed

and shall be located to sense, as nearly as possible, the highest babbitt
temperature. If the original bearing RTD was msulated the replacement
- shall also be 1nsulated :
o Thermistors Therrmstors thermocouples and other devices shall be as per
‘the original and will usually be located in-the end turns




2.15.3 Leads o

made to keep the orlgmal direction of rotation.

Leads shall be ﬂexrble and mulnstranded and have the same cross sect1onal area

~ and temperature class as the ongmal leads

Main power and accessory leads shall be indelibly marked using the same

marking systems as the incoming motor. - If this is illegible, then the system
described in NEMA MG-1, Motors and Generators Section 2 shall be used and a E
notice describing the system attached to’ the terminal box. Every effort shall be

‘ Lugs, if used shall be suited for the application and have all cable strands in the

h lug

- 2.15.4 Junction Boxes \ S v
e ‘Junctlon boxes shall be returned to original condmon In partrcular the

lug. No cable strands may be cut off or bent back to facilitate msemon in the

If cnmp lugs are used; the correct make and style of die shall be used for the o

particular lug, and the correct compression applied.

followmg items must be confirmed:

e - Missing bolts,for both the cover and the motor-to-box joint shall be replaced.

. On motors certrﬁed for hazardous envuonments the ]unctron boxes shall be

sealed off from the main body of the motor by a sealmg compound

Te Damaged ﬂanges shall be repaired. No paint or gaskets shall be left onthe

~ 2.15.5 Space Heatérs

' ﬂanges of boxes for explos1on-proof motors.

Space heaters shall be tested for insulation resistance for one minute at 500 volts.
Al10 megohm resrstance is acceptable

They shall be tested for correct functronmg with therr rated supply voltage

Since purchaser does riot always use the heaters check wrth purchaser before
replacing heaters

2 15. 6 Vlbratlon Sensors

Vrbratron sensors shall be replaced in therr ongmal locatrons

Where non-contactmg prermlty sensors or eddy current probes are used, care
shall be taken that they are adjusted so they do not touch the shaft..

2 15.7 Surge Equlpment
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~Surge capacrtors and arresters shall be tested by

Testmg the capac1tors lnsulatron resistance at 1,000 volts (normally-the
discharge resistor will give a reading of less than 30 megohm)

-
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'Applying a DC Hipot test to the arrester at 80 percent of its rating (it should |

not break down at this level. For a 4.5 kV arrester, the test voltage would be

voltage = 4.5 X1.4x 0.8 = SkV); and,

Alternatively, usmg a surge tester on the wmdmgs w1th the surge equipment.

both connected and disconnected (there should be a much less steep wave
front with the equipment connected.) . i

Leaking capacitors, or. cornponents which fail the tests shall be replaced.

2.16 BALANCING

- The motor rotor shall be balanced in a balance stand before assembly of the

motor. Balance criteria 1nc1ude the followmg

| Half Key It shall be balanced with a half key in the keyway or with sheave
~ or a half couplmg and full key

- Tolerance G2.5 Generally, the perrnitted total unbalance is 1SW/n/2 = oz

in/plane where W is weight of rotor in pounds and N is operating speed in

~ RPM. (426 W/n/2 gm. m/plane)

217 REASSEMBLY

Tolerance G1.0 Two Pole rotors should be balanced to 6Win/2 =
oz.in /plane (170 4 Win/2 gm m/plane)

'Matenal Removal If materral is removed, structural 1ntegr1ty and fan
capacrty and efﬁcxency shall be mamtamed

vAdded Mater'ial Added material shall be able to withstand the centrifugal

forces and be positioned either in the manufacturer's designated positions

“and locked in place, or positioned in a location where centrifugal force will

tend to keep the materlal in place. Weights may be attached to metallic parts

only

The ‘assembly of the motor is the reverse of the d1sassembly process and the »

followmg points shall be observed
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Match marks shall line up..

On reinsertion of the rotor, take care not to damage the journals or the stator
windings. _Cranes, slings 'and,extension pipes_ shall be used on heavy rotors.

Dowels and fitted blots shall go back into the same holes that they came -
from :

Where they can be measured all air gaps shall be within 10 percent of the
average. : ~
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e On motors w1th msulated bearmgs the msulatlon shall be checked and
noted. ' :

.« On vemcal motors the hft on the shaft shall be the same as the orrgmal
manufacturer's setting, unless purchaser and the repairer agree that a
modlfied settmg would give better performance :

) Motors for use in hazardous environments shall have all the explosmn—proof

features mamtamed and venﬁed in accord wrth UL674 ‘

218 FINAL TESTS

2.18.1 Insulation ~Prior to funning, the motor shall be grven an insulation resistance test to ground .
h in the followmg manner: ’ ‘

e Random Wound For random wound motors, a DC high potential test shall
~ be conducted as specified in NEMA MG, chapters 3 and 12. Readings -

corrected to 40°C, Wthh are less than 100 megohms, shall be discussed with -

purchaser

e Form Wound For form wound motors, a polarization index test at 1,000
volts DC for 10 minutes shall be done. Corrected readings less than 500
megohms or polarization mdexes less than two, shall be discussed with
purchaser. '

e Withstand For form wound motors, a DC withstand test at two times the .
~ nominal voltage plus 1,000 volts, shall be carried out for one minute. Thus,
for a 4,000 volt motor, the withstand test shall be 9, OOO volts for one minute. -

' Altematlvely, an AC test voltage of 70 percent of the DC level may be used.

2.18.2 Running Test After the 1nsulat10n tests, the motor shall be run at no load at full termmal N
o voltage, with either a half key or a half coupling, on the shaft If the motor uses
an external oil supply and removal system in normal use, a 51m11ar system shall
be arranged for the test. The test shall determme that '

e No Load Amps No load current 1mbalance at balanced rated voltage shall be
~less than 2 percent. :

_ » T . .Vrbratwn, Small Motors On motors rated less than 100 HP, vibration shall
! ' :  bein conformance w1th EASA Standard 6 4.6.3 Quahty Grade A or other
: ‘ ~-standard provided by purchaser R ,

. thratzon, Large Motors On motors rated 100 HP and over, hard copy -
" horizontal, vertical and axial readings shall be taken at each bearing and
shipped with the report. Tolerance shall not exceed EASA Standard 6. 4.6. 3
'Quahty Grade A or other standard prov1ded by purchaser
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Temperature Rise Temperature rise after 15 minutes running on motors

 rated less than 200 HP, and one hour or until levels stabilize on larger
- motors, shall be within normal limits on the frame and bearmgs On the

larger motors, all final RTD readmgs shall be recorded

Insulated_Bearing.s" On motors with insulated bearings,_ the voltage of the

‘uninsulated bearing shall be checked. If the voltage is more than 0.1 volts,
- AC or DC, the bearing insulation shall be rechecked.

‘Magnetic Ceriter On motors with sleeve bearings, the magnetic center
- location shall be verified and oil ring rotation confirmed.

~ Shipment. At the completlon of the test, the motor shall be drained of any .

oil used for the test, painted and prepared for shipment. Any drained oil

" sumps shall be marked with a tag advising to refill the sump before

operation. Oil and coolant inlets and outlets shall be plugged and masked
before painting and shlppmg

‘ Block Shaft Motors shall have thelr shafts blocked to prevent ax1al and
~ radial movement durmg shipping. :

3.0 QUALITY CONTROL

3.1 MEASURING INSTRUMENTS

'3.1.1 Calibration

3.1.2 Storage

3.2 MATERIALS

All measuring instruments shall be calibrated regularly. The calibration records
shall be available for purchaser inspection. Minimum frequency of callbratron
shall be annually, except:

‘ after each use.

Insulation Testers Insulation resistance testers - every.three months to a.

“known resistance (battery-powered units shall be checked for battery

condition. before and after each set of readlngs)

Dtmenswn Meters Mrcrometers 'vernier calipers and other dimension

. meéasuring dev1ces - every three months; and

Bore Gages Bore gages shall be callbrated toa certlfred standard before and"

Al measuring equipment shall‘ be stored in a clean dry place. .

3.2.1 AntI-Frlctron Bearmgs

 Anti-friction bearmgs shall be the same type as ongmally used, unless otherwise
specrfled by purchaser. - In general, only metallic cages shall be used..
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Bearmgs shall be stored in therr factory packagmg ina clean dry, v1bratron free
locatlon . '
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3 2.2 Solid Insulatlon Insulatmg materials such as slot lrners tapes and phase msulatron shall be rated
for the temperature class of the motor and shall be compatible with the resins - -
used. Co :
RS 3

Specrflcatrons for the materials shail be obtained from the materral supplrer and
~ kept for checkmg their sultabrlrty for the applrcatlon

The materials shall be stored in a clean dry locatlon Material such as B stage
tape that degrades with time at room temperature, shall be kept refrigerated.
3 2.3 Resms and Varnishes - : = g
- The manufacturer s material specrfrcatrons for resins and vamrshes shall be kept '
~on file, to permit checking for correct storage, handlmg and usage

A sample shall have been taken and analyzed to be satrsfactory wrthm two
months of its bemg used ona motor

324 Other Materlals Other materials shall be new and of good qualrty In partrcular the followmg
‘ ‘ shall be conflrmed :

o Lead Wires Lead wires shall be multl-stranded and flexrble with msulatron
rated for the temperature and voltage class of the motor. :

¢ - Magnet Wire Magnet wire for random-wound motors shall be compatible
with the other insulation system components and shall be msulated witha
_ polyamide, polylmlde or a combination of both, over a polyester base coat,’
. orequivalent. Any wire damaged in storage or working shall be replaced.
- The manufacturer s specrﬁcatrons for the insulation shall be kept on file for
reference . :

e . Formed Coils All the formed coil suppller s quality assurance data shall be -
supplied with the coils and shall be rncluded with the quality record for the
‘motor. - » : .

3.3 TESTS ANDINSPECTION DURING WORK"

3.3.1 Records ' Records shall be kept of all tests and 1nspect10ns carried out during the work.
' S Srgned copies of these records shall be shipped in original form, at the same trme
as the motor, to the purchaser’s designated contact person.

3.3.2 Access -~ Purchaser shall have access to the r}epair facilities at all times that work is being
‘ o done, for the purposes of checking progress and inspecting the work.

3 4 FINAL INSPECTION AND TEST
. For all motors over 200 HP, and other critical motors, purchaser shall be
informed when the final inspection and testing of the motor is to take place.
Purchaser shall have the right to be present for tests on any motors.
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OIn emergency cases, tests will not be held up waiting for purchaser
representatives, but every effort shall be made to keep purchaser informed so that
they can be present if possrble :

All ﬁnal inspection and test results shall be sent in thelr ongmal form, to the
des1gnated contact- ‘person..

- 35PERSONNEL

3.5.1_ _Employees '7 ‘ Employees shall be trained and experlenced to the level required for the work
o berng done.
4.0 DOCUMENTATION

4.1 PURCHASER MOTOR REPAIR FORM :

A Motor Repair Form is attached in Appendix A. One of these forms will
normally accompany each motor sent out for repair.

4. 2 REPAIRER'S QUALITY RECORD

A sample Repairer's Quality Record Form is attached in Appendix B Elther this
form or the repairer's approved equlvalent form, shall be used on each motor.

N

5.0 REPAIR SHOP EVALUATION

5.1 INSPECTION

'5.1.1 General . - Al repair shops doing \business with purchaser will be inspected and evaluated.
' The results of the evaluation will determine what type and ratmg of motor will
- ‘besent to, partlcular shops. « :
The results of the evaluation will be discussed with each shop, if desired.
~ 5.1.2 Factors o The factors in the evaluation will be:

° Capacity and condition of lifting equipment;‘\ '
o ,Windrng and insulation eqtliprnent and tools;
. Mechanical ~capabilities; -

o | Technicalfcapabiiities and backup;
.’ | \ Qnantity and quality\ of‘ test equipment; :

-« Shop cleanliness" .

. Record keepmg, and

®  The proportion and type of work sent to subcontractors, and the abilities of
 the subcontractors to meet the above factors.
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- Motor Repair Form (pégé 1._ of1)

O Rush, full O.T.

| O Rush, limited O.T.

0O ASAP,noO.T.

O Routine (specify time) -
O Hold points if required

Repairer: - Date:
Motor Designation: Site: 7
Manufacturer: Type: . Power: -
Volts: \ Amperes: Speed: -~ Frame:‘

| Serial #: »“Beari’ngs:‘ , Lubricant Grade:
Other: -
Service: Contamination H.S ( )
~ - Other (specify)
Reason sent for
repair:
Required work:
Past problems with machine:
Missing parts:

| Urgency: (check one)

Cost limitations:

!

‘O Contact with price before work »
‘0 Go ahead, advise price ‘

O Other

Special instructions

Contact:

Pho’neé

Reference:

M-forms-69johdou.wd6
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Appendix B

Repairer’'s Quality Record







Repairer’s Quality Record - Induction Motor
(Attach other notes and test results as needed)
(page 1 of 3)

Shop job: Reference: Date in:
Location: Contact:
Work Requested:

Nameplate data:

Manufacturer: Power: | Speed: Frame:

Serial #: Volts: | Amps: Type:

Bearings: DE NDE Insulation class:

Other: -

Extra/missing parts:

INCOMING TEST

LR.: . MQ at v, °C, %RH

Leads marking: - ' Size:

Other electrical:

Coupling fit: OK /not OK Other

No load at: V, v Amperes: A . B , C

Vibration: DE: Hor, Ver, NDE: Hor, Ver

Rotor bar test at: vV, - | __A, OK / not OK
Other: : ’
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Repairer’s Quality Record - Induction Motor
(Attach other notes and test results as needed)
(page 2 of 3)

10/21/94 8:19 AM

Shop job: Reference: Date in:
Location: Contact:
DISMANTLED
Surge test at: V, OK / not OK
Core loss tests at: lines/cm® Before strip W/kg, Hot spots Y/N
(attach detailed results) After strip W/kg, Hot spots Y/N
Bearing fits: DE NDE
Journal '
Housing
Bearing race pitting from shaft currents DE Y/N, NDE Y/N
Other: )
WINDING DETAILS
Slots: Span: Connection:
Coil turns: Parallels:
Bracing: Conductor size:
Insulation details:
REWINDS
Surge test at: V, Ok / not OK
HiPot/megger at: V, minutes, leakage/IR
Coil bracing: '
Resin last tested: Bake temp: °C hours
~VPI: Vacuum mm, Pressure kPa
Cycle time: hours: Cycle time: hours
M-forms-69johdou.wd6 3




Repairer’s Quality Record - Induction Motor
(Attach other notes and test results as needed)
(page 3 of 3)

Shop job: Reference: Date in:

Location: ' Contact:

ROTOR REPAIR DETAILS

SHAFT REPAIR WORK .
DE NDE Specified | Fan:
Figure

TIR at coupling Coupling/Keyway:

Journal diameter

A/F bearing type

Fit to shaft

Fit to housing ' ' Balance to:

Sleeve bearing;:
Journal clearance
Housing clearance

OTHER WORK
Final Test

IR: MQ at : vV, _C, %RH

Polarization iridex= , Withstand at V, OK / not OK

NL run at: V, Amperes: A B C

Vibration FO: DE H, Vv, A
(over 150 kW attach
Spectra to 500 Hz)

NDE _ H v, A

Other Tests:

Tested by:

Date shipped: . Carrier:

Additional notes:
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Appendix C

Winding Temperature Correction




Temperature Coefficient
K1
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To Convert Observed Insulation Resistance (R1) to 40C, multiply by the temperature coefficient, K1. Rc=R1 * K1

Figure C-1 ~ Winding Temperature in Degrees Celsius.
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DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the
United States Government. Neither the United States Government nor any agency
thereof, nor any of their cmployees, makes any warranty, express or implied, or
assumes any legal liability or responsibility for the accuracy, completeness, or use-
fulness of any information, apparatus, product, or process disclosed, or represents
that its use would not infringe privately owned rights. Reference herein to any spe-
cific commercial product, process, or service by trade name, trademark, manufac-
turer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof,
The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof.




