MLCA STD SPEC 2351 _STD
{supersedes 235100_STD through 235600_STD, 1999 Edition}

OVERHAUL MAIN PROPULSION GENERATORS AND MOTORS

1. SCOPE

1.1 Scope. This standard specification describes the
requi renents for overhauling main propul sion generators and
not ors onboard Coast CGuard vessels.

1.2 Alternate termnology. The term “machine”, when used in
this specification, shall inply generators or notors.

1.3 Appendices. The follow ng appendices are part of this
st andard specification:

TI TLE APPENDI X
Cl ean, Inspect, and Test Mai n Propul sion
Generators and Modtors A
Repair Main Propul sion CGenerator and Mt or
I nsul ati on B
Rebui |l d Mai n Propul sion Generator and Motor
Comut at or s C
Rewi nd Mai n Propul si on Generator and Mt or
Ar mat ur es D
Rewi nd Mai n Propul sion Generator and Mt or
Mai n Field W ndings E

2. APPLICABLE DOCUMENTS
A- A-52084B, Tape, Lacing and Tying, 23 May 98

A- A- 58052, Stone, Commut ator Burnishing (Flexible Abrasive), 5
Apr 96

DOD- STD- 2188, Babbitting of Bearing Shells, 1 Apr 87
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M L-1-15126F(4), Insulation Tape, Electrical, Pressure Sensitive
Adhesi ve and Pressure Sensitive Thernosetting Adhesive, Revision
F, Amendnment 4, 23 OCT 90

M L- DTL-16878G, Wre, Electrical, |Insulated, General
Specification for, 11 Aug 2000

M L-D 16791G Detergents, CGeneral Purpose (liquid non-ionic),
Amrend 1, 15 Jan 93

M L-1-19166C, Insul ation Tape, Electrical, H gh Tenperature,
d ass Fiber, Pressure Sensitive, Rev C, Notice 1, 28 Cct 88

M L-1-24092D, Insul ating Varni shes and Sol vent| ess Resins for
Application by the Dip Process, 21 Sept 93

M L-1-24092/5A, Insul ating Resin, Solventless, Baking, Flexible
for Dip Processing, Gade SF, Cass 130 to 180 Thermal C ass, 21
Sep 93

M L-1-24178 NOT 1, Insulation Tape, Electrical, Sem -cured
Thernosetting Resin Treated d ass, Armature Bandi ng, Nava
Shi pboard, Notice 1, 28 OCT 88

M L-1-24204A, Insul ation, Electrical, H gh Tenperature, Bonded
Synt hetic Fi ber Paper, 15 Aug 75

M L-1-24718, Insulation Resins, Solventless, Vacuum Pressure-
| mpregnati on; General Specification for, Amendnent 1, 7 Jun 93

M L-1-24768/1, Insulation, Plastics, Lam nated, Thernosetting,
CGeneral Specification for, Amendnent 1, 8 Dec 92

ML-1-24768(2) SUP 1, Insulation, Plastics, Lam nated,
Thernosetting; CGeneral Specification for, Amendnent 2, Suppl enent
1, 08 DEC 92

M L-1-24768/17, Insul ation, Plastic, Lam nated, Thernosetting,
G ass Coth, Silicone Resin, 25 Feb 92

M L-1-3190F, Insulation Sleeving, Electrical, Flexible, Coated,
Ceneral Specification for, Supp 1, Amendnent 2, 28 Aug 93

ML-W16878F, Wre, Electrical, Insulated, CGeneral Specification
for, Supp 1, Amendnent 1, 8 Jun 94

M L-Y-1140H, Yarn, Cord, Sleeving, Coth and Tape-d ass, Anend 1,
25 Sep 85
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Coast Guard Mai ntenance and Logi stics Command Atlantic (M.CA),
St andard Specification 0740 _STD, Wl ding and Al lied Processes,
2001 Edition

Naval Ships' Technical Manual (NSTM, Chapter 235, Electric Pro-
pul sion Installation, Rev 1, 30 Sep 92

Naval Ships' Techni cal Manual (NSTM, Chapter 244, Propul sion
Bearings and Seal s, 11 Dec 97

Naval Ships' Techni cal Manual (NSTM, Chapter 300, Electric
Pl ant, Ceneral, Rev 4, 11 Mar 97

Anerican National Standards |Institute/National Electrical Mnu-
facturers Association (ANSI/NEMA), MG 1-1987, Mdtors and
Generators, 1987

American Society for Testing and Materials (ASTM, B177-93,
Standard Gui de for Chrom um El ectroplating on Steel for
Engi neeri ng Use

American Society for Testing and Materials (ASTM, B272-96,
St andard Specification for Copper Flat Products with Finished
(Roll ed or drawn) Edges (Flat Wre and Strip), 10 Sep 96

Anerican Society For Testing and Materials (ASTM, D352, Standard
Test Methods for Pasted Mca, Used in Electrical |nsulation, 1997

Anmerican Society for Testing and Materials (ASTM, D3951-95,
Standard Practice for Commercial Packagi ng, 1995

Nati onal El ectrical Manufacturers Association (NEMA), MWV 1000,
Magnet Wre, Rev 3, 1997

Soci ety of Autonotive Engi neers (SAE), AMS4800D, Beari ngs,
Babbit, 1 Jan 92

3. REQUIREMENTS

3.1 General. The Contractor shall performthe particular
overhaul task(s) specified in the work item as specified in this
docunent and the applicabl e appendi x(ces) herein.

3.1.1 Inspection and test notification and docunentation. The
Contractor shall abide by the followng rules for all inspections
and tests specified herein.

3.1.1.1 Advance notice. Notify the Coast CGuard |Inspector at
| east 24 hours before performng each test and inspection.
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3.1.1.2 Docunentation. Submt the following to the COR wthin
24 hours upon conpletion of each inspection and test:

A witten report of inspection findings.
A copy of conpleted test data sheet.

3.1.2 Renoval. The Contractor shall renove the applicable
conponents fromthe vessel and package them for delivery to and
fromthe repair facility, in accordance ASTM D3951

3.2 Prelimnary neasurenents. The Contractor shall acconplish
the followng, prior to renoval of the nmachi ne:

3.2.1 Coupling and alignnent clearances. Measure and record the
coupling and alignnent clearances.

3.2.2 Ar gap clearances. Measure all main pole and interpole
air gap clearances as follows, ensuring that the anmount of
removed varnish is kept to a mninmum and varnish residuals from
the iron on the pole and the iron on the armature are renoved,
wher ever neasurenents will be taken

Choose and non-destructively mark the centerline of each
mai n pole on both ends (fore and aft), as well as a single
poi nt on each end of the armature.

Align the mark on the armature with the mark on the nunber
one main pole (arbitrarily chosen). Carefully measure the
air gaps wth a tapered feeler gauge to the nearest
t housandth of an inch; record the readings in the “Miin
Pol e” section, “A" colums (Fore and Aft) of the DATA SHEET
1 (Alr Gap Readings) provided herein.

Rotate the arnmature until the mark on the armature is
aligned with the mark on the nunber two main pol e; neasure
the air gap for the nunber two main pole, fore and aft, and
record the measurenent on the data sheet.

Repeat the above procedures, until the nmark on the armature
has been aligned wth the marks on each of the remaining
mai n pol es.

Measure the interpole air gaps, as specified above for the
mai n pol es; record the readings in the “Interpole” section,
“A" colums (Fore and Aft) of the DATA SHEET 1 (Air Gap
Readi ngs) provi ded herein.

3.3 Reinstallation. Upon conpletion of all tests and
i nspections, the Contractor shall reinstall and restore equi pnent
to original configuration, and acconplish the follow ng:
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3.3.1 Ar gap clearance. Take air gap, coupling, and alignnent
readi ngs; and make adjustnents, as necessary, to obtain agreenent
(within plus or mnus five percent) of the manufacturer's
recommended air gap clearance. Record the air gap readi ngs onto
t he applicable section of DATA SHEET 1 (Air Gap Readi ngs),

provi ded herein.

3.3.2 Electrical connections. WMke electrical connections for
cables 3/8-inch or greater in dianmeter with |lug connectors of the
two bolt-hole type.

3.3.3 Commutator filmrestoration. Restore the conmmutator film
i n accordance wth NSTM Chapter 300, Section 300-4.7.8.7
(Restoring the Cormutator Filn).

3.4 Insulation materials. The Contractor shall refer to Table |
bel ow whenever insulation renewal is specified in an appendi x:
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TABLE 1. | NSULATI ON MATERI ALS FOR RANDOM W NDI NGS( note 1)
| TEM | NSULATI ON CLASS MATERI ALS (Notes 2, 3,7)
F( 155°C) H( 180°C) N( ZOOOC)
Lead Wre M L-W 16878, EPDM M L-W 16878, PTFE or
Si|licone Rubber
Sl eevi ng, | eads and M L-1-3190, C ass 155 M L-1-3190, d ass 200

connecti ons

Sl ot wedges, flat
(Machi ne to shape)

M L- DTL- 24768/ 1, QGVE
(4 ass- Mel am ne)

M L-1-24768/17, GSG

Var ni sh-sol vent (Dip M L-1-24092, Cl ass 155 M L-1-24092, C ass
& Bake) G ade CB Conposition | 200 Silicone

Var ni sh-sol vent (VPI ML-1-24718 ML-1-24718

only)

Arnmor tape

Dacron (Note 4) M L-Y-1140 (Untreated

gl ass) (Note 6)

Adhesi ve tape

M L-1-15126, TYPE gft M L-1-19166

Coi |l side separator

M L-1-24204 (pol yam de paper) or ML-I1-24768

(d ass)

Var ni sh-sol vent| ess
(dip & bake)

M L-1-24092/5

Sl ot wedges, U shape

M L-1-24204 (pol yam de paper)

Band I nsul ation (Note
5)

ML-1-24178 (gl ass tape, sem -cured)

Magnet wire (Note 7)

NEMA MWV 1000 (pol yam de fil m coat ed)

Sl ot
cell)

i nsul ati on (sl ot

M L-1-24204 (pol yam de paper)

Phase i nsul ati on

M L-1-24204 (pol yam de paper)

Lacing, tying cord A- A-52084, Type V (aromatic pol yam de)
Notes from Table I.

1. Random wi ndi ngs consist of ac notor stator and dc arnmtures.
2. See Appendi x A, NSTM Chapter 300, for available sizes, types and grades.
3. For Cass A B and F insulation systens, use materials indicated for Cass F materials.
4. Commerci al grades, no applicable Government specification avail able.
5. Insulation material used under netallic bands.
6. Untreated glass nust be given a VOLAN treatment to renpve the starches and oils used in
weavi ng.
7. \When the OEM drawi ngs specify a different wire type, and it is known that the
insul ati on system has not been upgraded, or when the wire renoved can be typed, that wire
can be used in lieu of type M

4. QUALITY ASSURANCE
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4.1 Sea trials. Upon conpletion of overhaul and reinstallation,
the Contractor shall conduct seal trials and denonstrate proper
operation of the machine. Wile the machine is in operation,

record all operating paraneters for the |oads and tinmes specified
in Table Il bel ow

TABLE I'1. SEA TRIALS - NMAI N PROPULSI ON GENERATOR AND
MOTOR OPERATI NG PARAMETERS
LOAD (percent) TI ME (m nutes)
25 120
35- 85* 30*
95 60
100 30

*Apply a test load for the machine starting at 35% 1 oad through 85% Il oad in 10%
increnents, 30 minutes for each 10 minute increnent.

5. NOTES

5.1 Machinery operation. The ship's force wll operate all
machi nery during the sea trials and operational tests.
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DATA SHEET1. AIR GAP READINGS

VESSEL NAIVE:
HULL#:
PCLE NO MAI N POLE | NTERPOLE
FORE AFT FORE | AFT
* A ** B * A ** B * A ** B * A ** B

1
2
3
4
5
6
7
8

*Colum A is for recording of prelimnary air gap cl earances.

**Colum B is for recording of post-installation air gap cl earances.

NAVE (Type/ Print) SI GNATURE DATE

Cont r act or

Test
conduct or

USCG
| nspect or

Anmbi ent condi tions:
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APPENDIX A

CLEAN, INSPECT, AND TEST MAIN PROPULSION GENERATORS AND
MOTORS

10. SCOPE

10.1 Scope. This appendi x describes the requirenments for the
Contractor to clean, inspect, and test main propul sion generators
and notors.

20. REQUIREMENTS

20.1 deaning and inspection requirenents. The Contractor shall
acconplish the foll ow ng:

20.1.1 d eaning.

20.1.1.1 Armature and field wwnding. C ean the armatures and
field wi ndings as foll ows:

Prepare a conpound and water solution consisting of non-
ionic type detergent conformng to ML-D 16791, ensuring
that the ratio of detergent to water is one pound of
detergent to two-and-one-quarter gallons of water. Maintain
the solution at 190 degrees Fahrenheit (88 degrees Cel sius).

Pl ace the conponents in the cleaning solution. Ensure that
the armature has its axis in the vertical position and the
commut at or end up.

Crcul ate the solution through the w ndings and out through
the comutator risers by stirring wwth an air agitator.

Thor oughly flush the windings with clean hot water. Renove
surface noisture with a dry clean cloth to mnim ze the
anount of water that soaks into the insulation.

| medi ately after cleaning, rinsing and hand drying,

t horoughly dry the windings in an oven for a m ni num of
ei ght hours. Refer to TABLE A-1 below for the maxi mum
al | onabl e oven tenperatures.

NOTI CE

Cleaning requires eight to ten hours depending on the condition and size of the
ar mat ur e.
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TABLE A-1. NMAXI MUM OVEN TEMPERATURES FOR DRYI NG W NDI NGS
| NTERVAL | MAXI MUM TEMPERATURE SPECI AL | NSTRUCTI ONS
(hour) Cel si us | Fahrenheit
0tol 75° 167° Do not exceed the maxi num
tenperature in the 1% hour.
1to 8 105° 221° Slow y increase oven
tenperature to reach the
maxi mum

20.1.1.2 Commutator. Cean the comutator using a canvas cloth
while the machine is rotating. Cean the commutator slots, using
a conbi nation of suction and a small bristle brush; w pe
commut at or and adj acent parts with a clean, lint-free canvas or
cheese cl ot h.

20.1.1.3 Brushes. dean and polish the brushes, using a gl ass-
bead blast. D p the assenbly in a sulfuric acid solution to be

followed by a nitric acid solution to dissolve the newWy forned

oxi des. Follow ng dipping, thoroughly rinse and rapidly dry the
brushes, to avoid tarnishing.

20.1.2 Inspections.

20.1.2.1 Armature and field windings. Performa visual
i nspection of the cleaned w ndi ngs.

20.1.2.2 Comutator. Performthe follow ng inspection:

| nspect commutator for signs of surface roughness, and for
| oose bars, high bars, novenent of the m ca, and cracked or
broken ri sers.

Record comut ator dianmeter and eccentricity (if any).

20.1.2.3 Brushes. Performa visual inspection of the cleaned
br ushes.

20.2 Post-cleaning tests. Upon conpletion of cleaning, the
Contractor shall reassenble the armature and acconplish the tests
specified below Record required test data on a DATA SHEET 1
(Post - eaning I nsul ati on Resi stance Readi ngs), provided herein.

20.2.1 Insulation resistance. Conduct an insulation resistance
test, using a test voltage of 500 volts, for both commutator and
armature. The m ni mum acceptabl e insulation resistance is 50

megohns, corrected to 77 degrees Fahrenheit (25 degrees Cel sius).
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20.2.2 Bar-to-bar. Apply a test voltage of 500 volts D.C.
bet ween adj acent bars, to determne if any short circuit exists
between armature coils and fromarmature coils to the iron core.

20.3 Conponent repairs and renewal .

20.3.1 Bearings rebabbitting. After a Change Request has been
rel eased and authorized by the Contracting Oficer (KO, the
contractor shall rebabbit the bearings in accordance wi th DOD-
STD- 2088, as applicable, and neasure new bearing cl earance
readi ngs in accordance with NSTM Chapter 244, Section 244-2.6.9
(Bearing Clearance). Submt a witten report to the COR within
48 hours after:

Conmpl eti on of bearing readings.

Recordi ng any abnormal vibration, noise, high torque, or
excessively high tenperature of the rebabbitted bearing
during the sea trials.

20.3.2 Brush renewal. After a Change Request has been rel eased
and aut horized by the Contracting Oficer (KO, the Contractor
shall furnish and install new brushes into the brush rigging
assenbl y.

20.3.2.1 Turn the conmutator in the nornmal direction to achieve
a brush contact to within 95 percent of full contact.

20.3.2.2 After the brushes have been installed, check and ensure
the foll ow ng:

Brushes are free to nmove in the brush hol der w t hout
sti cki ng.

Brush tension is adjusted to approximately 2-1/2 pounds per
square inch of brush cross section area.

The shunt termnals are firmy attached to the brush
hol ders.

30. QUALITY ASSURANCE

No additional requirenents.
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40. NOTES

This section is not applicable to this appendi x.
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DATA SHEET A-1. POST-INSULATION RESISTANCE READINGS

VESSEL | NFORMVATI ON
NAIVE:
HOULL#:
| NSULATI ON RESI STANCE MEGOHVS COMVENTS
MEASUREMENT Corrected to 77° F (25°
C. Mninmum acceptable is
50 megohns.
H GH POTENTI AL TESTS SATI SFACTORY? COMVENTS
(Wth 500 volts DC)
Yes No

BAR- TO- BAR
SHORT Cl RCU T BETWEEN:

"Armature coils

"Armature coils

and iron core

NAME (Type/ Print) S| GNATURE DATE

Cont r act or
Test Conduct or
USCG | nspect or
ANMBI ENT CONDI TI ONS:
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APPENDIX B

OVERHAUL MAIN PROPULSION GENERATOR AND MOTOR
ARMATURE AND FIELD WINDINGS

10. SCOPE

10.1 Scope. This appendi x describes the requirenments for the
Contractor to overhaul main propul sion generator and notor
armature and field w ndings.

20. REQUIREMENTS

20.1 Overhaul requirenents. The Contractor shall acconplish the
fol | ow ng:

20.1.1 Disassenbly, cleaning, and inspection. D sassenble the
machi ne; clean the comutator slots, using a conbination of
suction and a small bristle brush; w pe commutator and adj acent
parts with a clean, lint-free canvas or cheesecloth. Performthe
foll ow ng i nspection:

| nspect commutator for signs of surface roughness, and for
| oose bars, high bars, novenment of the mca, and cracked or
broken ri sers.

Record commut ator dianeter and eccentricity (if any).

20.1.2 Reassenbly and tests. Reassenble the armature and
acconplish the tests specified below. Record required test data
on a DATA SHEET B-1 (Post-C eaning and | nspection Tests) provided
herei n.

20.1.2.1 Bar-to-bar. Apply a test voltage of 500 volts D.C.
bet ween adj acent bars, to determne if any short circuit exists
between armature coils and fromarmature coils to the iron core.

20.1.3 Conponent repair and renewal. Acconplish the foll ow ng:

20.1.3.1 Armature and field winding insulation renewal. Re-
insulate the armature and field w ndings, in accordance with
manuf acturer’s recommendati ons, using materials in Table |
(I'nsulation Materials for Random W ndi ngs), as applicable.

20.1.3.2 Comutator care. Perfornmance nai ntenance on the
commutator, in accordance with NSTM Chapter 300, Section 300-
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4.7.8 (Commut ator Care).

20.1.4 Varnish treatnent. Upon conpletion of conponent renewal
and aut hori zed repairs, acconplish solvent-varnish treatnent of
the armature and field windings by the dip and bake process, in
accordance with the requirenents of NSTM Chapter 300, Section
300-4.5.8.1 (Varni sh Application) and the procedures shown in
NSTM Chapt er 300, Tabl e 300-4-1 Varni shing Procedure (Solvent
Var ni sh) .

20.1.5 Armature assenbly bal anci ng.

20.1.5.1 Balancing requirenents. Statically and dynamcally

bal ance the entire armature assenbly, ensuring that the peak-to-
peak displacenent is at the notor's rated speed, when neasured in
accordance wth ANSI/NEMA MG 1-1987, paragraph M5 1-23.51 or M&
1-24.50, does not exceed 0.003 inches.

20.1.5.2 Docunentation. Record the added wei ghts and their
pl acenents on DATA SHEET B-2 (Armature Assenbly Bal anci ng),
provi ded herein. Submt the conpleted data sheet to the COR
wi thin 24 hours after bal ancing the armature assenbly.

30 QUALITY ASSURANCE

No additional requirenents.

40. NOTES

40.1 Field wwndings. The term"field w ndings" used herein
applies to both main field and interpole field w ndings.
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DATA SHEET B-1. POST-CLEANING AND INSPECTION TESTS

VESSEL NAME:
HULL#:

| NSULATI ON RESI STANCE

MVEGOHVS

COVMENTS

MEASURENENT SATI SFACTCRY | Corrected to 77°F (25°C).
H GH POTENTI AL TESTS Yes No Test with 500 volts DC
Bar-to Bar
Circuit between armature
coils, and between arnmture
coils to ground
NAMVE (Type/ Print) S| GNATURE DATE

Cont r act or

Test conduct or

USCG | nspect or

Anmbi ent condi tions:
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DATA SHEET B-2. ARMATURE ASSEMBLY BALANCING

VESSEL NAME:
HULL#:

NAVE (Type/ Print) SI GNATURE DATE

Cont r act or

USCG | nspect or

Ambi ent condi tions:
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APPENDIX C

REBUILD MAIN PROPULSION GENERATOR AND MOTOR
COMMUTATORS

10. SCOPE

10.1 Scope. This appendi x describes the requirenments for the
Contractor to rebuild main propul sion generator and notor
conmut at or s.

20. REQUIREMENTS

20.1 Ceneral. The Contractor shall rebuild each commutator as
described herein and ensure that it satisfies the post-overhau
requi renents of this specification.

20.2 Rebuilding. The Contractor shall break the commutator

ri ser connections and press the conmutator off the armature

shaft, to rebuild and test the commutator in accordance with NSTM
Chapt er 235, paragraph 235-5.22 (Recondition D.C. Armatures), and
as follows:

20.2.1 Renew the commutator bars with bars manufactured from

ei ther hard-drawn, hard-rolled, or drop-forged copper. Configure
the new bars simlarly to the (renoved) existing bars except the
bars shall be thick enough to achieve a finished commut at or

di aneter equal to the manufacturer's original dianeter.

20.2.2 Renew the commutator ground insulation and the V-ring

i nsul ation using pasted mca, type PMM conform ng to ASTM D352-
1997. The thickness and the extent of the ground and V-ring
insulation installed shall be equal, as a mninum to the

t hi ckness and extent of the original insulation renoved.

20.2.3 Renew the comut at or segnent insul ation using pasted
mca, type PMR, conformng to ASTM D352-1997. The thickness and
the extent of the segnent insulation installed shall equal the

t hi ckness and extent of the segnent insulation renoved.

20.2.4 Manufacture the new conmutator riser from hard-drawn
copper conformng to ASTM B272-96

20.2.4.1 Configure the newrisers simlarly to the (renoved)
existing risers, with the exception that the width of the
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vertical riser necks (front face to back face) shall be one inch
nom nal

20.2.4.2 Tin the riser necks and silver braze the risers to the
commut at or segnents. Tungsten inert gas (TIG weld the riser
connections instead of silver braze, if the original connection
is made by TIG weld. Ensure that all risers are the same height.

20.2.5 Renew the string bands (commutator front and back V-ring
extensions) with glass banding tape conformng to ML-1I-24178.

20.2.6 Torque the commutator holding bolts to the manufacturer's
recommendations to ensure the bars wll not nove.

20.2.7 Correct high bars, m ca novenent, and cracked or broken
risers in accordance with NSTM Chapter 235 section 235-5.22
(Recondition D.C. Armatures).

20.2.8 Machine the conmmut ator outside dianeter to be concentric
with the nmounting sleeve inside dianeter to within 0.004 inch
total indicated run out.

20.2.9 Gind the coomutator using first a finishing stone and
then a polishing stone. Finish the job after polishing by either
bur ni shing the cormmutator with oak to a cocoa-brown finish or by
hol di ng fine grade sandpaper against the commutator while

t urni ng.

20.2.10 Undercut and chanfer the commutator in accordance with
NSTM Chapt er 300, sections 4.7.8.8 through 4.7.8.8.5.

20.2.11 After machi ne work, bal ance the commutator to a residual
i nbal ance point of 15 graminches or |ess.

20.3 I nspections.

20.3.1 The Contractor shall carefully exam ne and record
deficiencies for the rebuilt commutator, and acconplish the
foll ow ng, as necessary:

20.3.1.1 Ensure the comutator eccentricity does not exceed
0. 004 i nch.

30.3.1.2 Ensure the axial skew at the commutator bars does not
exceed 0.010 inch fromthe front end to the back end of the bars.

20.3.1.3 Ensure the final diameter is in accordance with the
original manufacturer's specifications.

20.3.1.4 Adjust the string band tension to a maxi nrum of 600
f oot - pounds.
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20.3.2 Performthe tests and inspections outlined in paragraph
30.3 (Tests), before, connecting the commutator to the w ndings.

20.4 Season curing of reconstructed commutator. After
reinstallation of propul sion equi prment, the Contractor shal
season (cure) the reconstructed conmmutator with sufficient

commut ator bolt torque cycles to ensure the conmutator bars w |
not change position under normal operation. |Include rated | oads
in the seasoning process while rotating the conmutator. Start
with 25 percent |load for two hours; increase the |oad by 10
percent increments every hour until full load is reached and then
operate the generator and notor at full |oad for four hours.

30. QUALITY ASSURANCE

30.1 Tests. The Contractor shall performthe follow ng tests
and provi de docunented test data for the reconstructed comrutat or
to establish that the foll owi ng acceptance criteria have been
satisfied. Record the required test data on a copy of DATA SHEET
C-1 (Main Cenerator and Motor Comrutat or Checklist) provided
herei n.

30.1.1 Bar-to-bar A.C. high potential test. Connect a 60 Hz
A.C. high potential test source to each pair of adjacent
commutator bars. Rapidly increase the test voltage fromzero to
400 volts A C. and maintain this voltage for one m nute.
Decrease the test voltage snoothly at a rate of 20 volts per
second to zero.

30.1.2 Bar-to-shaft high potential test. Wap several turns of
bare copper wire securely around the commutator. Connect one
term nal of the high potential source to the bare copper wire and
the other term nal of the high potential source to the armature
shaft. Rapidly increase the test voltage fromzero to 1250 volts
A.C. and maintain this voltage for one mnute. Decrease the test
vol tage snoothly at a rate of 175 volts per second to zero.

30.1.3 Insulation resistance. Ensure the insulation resistance
to ground with all conmmutator bars connected together is at |east
100 nmegohns (corrected to 25 degrees Celsius) with an applied

vol tage of 500 volts D.C. Take insulation resistance to ground
measurenents before and after A .C. high potential testing.

40. NOTES

This section is not applicable to this appendi x.
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DATA SHEET C-1. MAIN GENERATOR AND MOTOR COMMUTATOR

CHECKLIST
SEC | TEST MEASUREMENT UNI TS
A | I NSULATI ON RESI STANCE Megohns
B | H GH POTENTI AL TESTS M cr o- ohns
BAR- t 0- BAR
C BAR-t 0- SHAFT M cr o- ohns
D | I NSULATI ON RESI STANCE Megohons
E |RUN OQUT (Total indicated) Thousandt h-i nch
F | AXI AL SKEW Thousandt h-i nch
G | RESI DUAL | MBALANCE Gram i nch
NAME SI GNATURE DATE

(Type/ Print)

Cont r act or

Test Conduct or

USCG | nspect or
AMBI ENT CONDI T1 ONS:
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APPENDIX D

REWIND MAIN PROPULSION GENERATOR AND MOTOR ARMATURES

10. SCOPE

10.1 Scope. This appendi x describes the requirenents for
rew ndi ng mai n propul sion generator and notor armatures.

20. REQUIREMENTS

20.1 Ceneral. The Contractor shall rew nd each main propul sion
generator and notor armature as described herein so that it
sati sfies the post-overhaul requirenents of this specification.

20.1.1 Material. Overhaul and reinsulate the armature and field
wi ndi ngs using materials conplying with Table I (Insul ation
Material s for Random Wndi ngs Insul ation Materials) as
applicable; furnish a list, before comenci ng work, describing
each material to be used, where the material will be used, and to
whi ch standard the material conforns.

20.1.2 Inspection and test notification and docunentati on.
Abi de by the follow ng requirenments for all inspections and tests
speci fied herein.

20.1.2.1 Advance notice. Notify the Coast Guard | nspector at
| east 24 hours before perform ng each inspection and test.

20.1.2.2 Docunentation. Submt the followng to the CORw thin
24 hours upon conpletion of each inspection and test:

A witten report of inspection findings
A Copy of conpleted test data sheet

20.2 Rewind. The Contractor shall rewind the armature as
foll ows:

20.2.1 Renove the commutator fromthe armature shaft and keep
accurate records of all connections.

20.2.2 Strip all windings and insulation fromthe armature;

keep accurate records of coil data, size and type of wire, nunber
of turns, slot spacing, coil shape, equalizer connections, and

ri ser connections.
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20.2.3 After renoving all wi ndings, clean the entire core to
renove all existing varnish, grease, rust, corrosion, and any
other foreign matter fromthe spider, all ventilating slots,
wi ndi ng slots, and exterior |am nations.

20.2.4 (Observe the follow ng practices when stripping wound
conponents and cl eaning the core:

WARNI NG

Do not use the followi ng on | am nated iron surfaces:
- Open flane.
Tor ch.
Sand.
Git.

20.2.4.1 |If solvent stripping (other than vapor degreaser) is
used, ensure by inspection that the solvent has neither danmaged
the core plate nor been retained or trapped between | am nations.

20.2.4.2 The maxi mum surface tenperature of the lamnated iron
surface shall not exceed 370 degrees Cel sius (698 degrees Fahren-
hei t).

20.2.4.3 Very light abrasive blasting with organic materials or
gl ass beads may be used to clean | am nated surfaces. |In any
case, do not damage the | am nated surfaces by the abrasive used.

20.2.5 Renove all varnish and insulating materials fromthe
slots and all varnish accunul ation on the shaft, coil support
rings, spider, rotor ID (Internal Di ameter), and other surfaces.
Ensure all air passages, vents, and holes are clean and free of
ol d varni sh and other material.

20.3 Testing. The Contractor shall verify the condition of the
lam nate insulation in the armature core by conducting a core
iron loop test for three to four hours on the stripped generator
and notor armature as follows and record the required test data
on a copy or facsimle of DATA SHEET D-1 (Core Iron Loop Test)
provi ded herein.

20.3.1 Performthe | oop test using the actual volts per turn in
the stator wi ndings to produce the core density (kilolines per
square inch).

20.3.2 As a general rule, hot spots require attention if they
surpass 12 degrees Celsius (53.6 degrees Fahrenheit) above the
average steady state readings. Therefore, if the core
tenperature limt (12 degrees Celsius) is exceeded during the
test, repair the core as foll ows:
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20.3.2.1 Unstack the armature core iron.
20. 3. 2. Rei nsul ate the armature core | am nati ons.

20. 3. 2.
verify

2
20.3.2.3 Restack the armature core iron
4 Conduct a core iron |oop test on the restacked core to
sati sfactory condition of the |am nate insul ation.
20.4 Shaft run out. Before installing new w ndings, the
Contractor shall

20.4.1 Measure and record the armature shaft run out using NSTM
Chapter 235, section 235-5.22 (Reconditioning D.C. Armatures) as
a gui de.

20.4.2 Advise the COR before proceeding with any other work on
this armature if the run out exceeds the paraneters given in
Table DI for four 90-degree |ocations around the perineter.

20.4.3 Record the required test data for the shaft run out
paraneters for the generator and notor armature on a copy or
facsimle of DATA SHEET D-2 (Armature Checklist) provided herein.

TABLE D-1. SHAFT RUN OUT PARANMETERS

DETAI L TOLERENCE
(xi nch)
Journal run out 0. 0025
Run out between the journal and arnmature 0. 010
Per pendi cul arity between the journal and
shaft coupling 0.001

20.5 Nondestructive testing. The Contractor shall conduct non-
destructive testing of the shaft for cracks and flaws, using
magnetic particle or eddy current nethods, either singly or in
conbi nation, as appropriate. Performtesting in accordance with
M_CA Standard Specification 0740 _STD. Notify the Coast Guard

| nspector of any defects found in the shaft as a result of the
testing.

20.6 Bearing journal restoration. The Contractor shall restore
the bearing journal (s) to their original dianeter as foll ows:

20.6.1 Chrone plate the bearing journals in accordance with ASTM
B177-93.

20.6.2 Record the depth of netal nachined fromthe journal
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di aneter before buildup. Advise the Coast Guard Inspector before
proceedi ng i f machi ni ng deeper than 0.025 inches.

20.6.3 Apply the buildup netal so that it will not flake or
crack under normal operating conditions.

20.6.4 Polish all journal areas after conpleting buildup netal
process.

20.7 Records. The Contractor shall keep accurate records of
work perfornmed on the armature shaft, and submt a report to the
COR wthin 24 hours after taking the nmeasurenments required
herei n.

20.8 Light varnish treatnent. The Contractor shall treat the
entire core with a light coat of varnish (20 percent sol ution)
conformng to ML-1-24092, Cass 155, G ade CB, Conposition
varni sh, ensuring a snooth even coat.

20.9 Reinstallation. The Contractor shall reinstall the renbpved
commutator onto the armature shaft.

20.10 Rewinding. The Contractor shall rewind the armature and
insulate, using all new Class F materials as shown in Table DI
to neither reduce the designed durability factor and perfornance
nor change the manufacturer's original electrical and nechani cal
characteristics.

20.10.1 Banding. Ensure the armature banding is as original and
meet s magnetic and non-magnetic required characteristics as
ori gi nal manufacture.

20.10.2 Tests. Before connecting the commutator to the armature
wi ndi ngs, performthe follow ng tests and record the required
data on a copy of DATA SHEET D-3 (Armature Electrical Tests)

provi ded herein:

20.10.2.1 Insulation resistance. Performan insulation

resi stance test before and after the D.C. high potential test
(see 20.10.2.2) in accordance with NSTM Chapter 300, section 300-
3.4.11 (Insulation Resistance as a Guide in Overhaul). An

i nsul ation resistance of 50 negaohns corrected to 77 degrees
Fahrenheit (25 degrees Celsius) is the m ninmum acceptabl e.

20.10.2.2 D.C. high potential. Performa D.C high potenti al
test in accordance with NSTM Chapter 300, section 300-3.5.2 (Test
Procedure Instructions).

20.10.3 Vacuum pressure inpregnate (VPlI). Vacuum pressure
i npregnate (VPlI) the rewound armature as foll ows:
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20.10.3.1 VPI the wi ndings using 100 percent solid epoxy
varni sh; verify that the thixotropy index, viscosity, and
percent solids are within the acceptable limts for the epoxy
resin used in accordance with ML-1-24092.

20.10.3.2 Preheat the windings to 302 degrees Fahrenheit (150
degrees Celsius) for at |least three hours.

20.10.3.3 Cool the windings to 140 degrees Fahrenheit (60
degrees Cel sius) maxi num

20.10.3.4 Place the windings in a heating tank and evacuate for
at least 15 mnutes. Tinme starts when a vacuumof five nmHg is
obtained. Permt the vacuumto go as | ow as possible during this
period. Miintain vacuumuntil the tenperature reaches 130
degrees Fahrenheit (54 degrees Cel sius).

20.10.3.5 Bring the inpregnating resin, while maintaining the
tenperature at 68 degrees Fahrenheit (20 degrees Cel sius) plus or
m nus five degrees C, into the treating tank under vacuum and
cover the entire windings with resin. Continue to evacuate until
bubbl i ng st ops.

20.10.3.6 Apply a 40 to 90 psig nitrogen blanket to the tank
until the unit cools to 90 degrees Fahrenheit (32 degrees Cel sius
plus or mnus one degree C) and maintain this pressure for at

| east 30 m nutes.

20.10.3.7 Transfer the resin to the storage tank. Renove the
wi ndings and allow themto drain until dripping stops. W pe
excess resin fromthe w nding base and renove any drips. Drain
wi th the connection end down.

20.10.3.8 Place the wndings in an oven at 302 degrees
Fahrenheit (150 degrees Cel sius) and renpbve any drips and icicles
af ter one hour.

20.10.3.9 Bake the windings for four hours after the | am nations
reach a surface tenperature of 302 degrees Fahrenheit (150
degrees Cel sius).

20.10.3.10 Drain windings vertically with the connection end up.

20.10.4 Post-VPI Electrical tests. After the VPl treatnent,
conduct the following tests and record the data on a copy or
facsimle of DATA SHEET D-3 (Armature Electrical Tests) provided
herei n.

20.10.4.1 Bar-to-bar. Apply a test voltage of 500 volts D.C
bet ween adj acent bars to determne if any short circuit exists
between the armature coils or between the armature coils and the
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iron core.

20.10.4.2 Insulation resistance. Performan insulation

resi stance test before and after the D.C. high potential test
(see 20.10.4.4) in accordance with NSTM Chapter 300, section 300-
3.4.11 (Insulation Resistance as a Guide in Overhaul). An

i nsul ation resi stance of 50 negohns corrected to 77 degrees
Fahrenheit (25 degrees Celsius) is the m ninmum acceptabl e.

20.10.4.3 Surge conparison. Performa voltage surge conparison
test in accordance wth NSTM Chapter 300, section 300-3.5.4
(Vol tage Surge Conparison Test).

20.10.4.4 D.C. high potential. Performa D.C high potenti al
test in accordance with NSTM Chapter 300, section 300-3.5.2 (Test
Procedure Instructions).

20.10.4.5 Insulation resistance. Performan insulation resis-
tance test after the D.C. high potential in accordance with NSTM
Chapt er 300 section 300-3.4.11 (Insul ation Resistance as a Cuide
in Overhaul).

20.10.5 Varnish treatnent. After the VPl process, varnish treat
the rewound arnmature in accordance with NSTM Chapter 300, Table
300-4-1 (Varnish Procedure).

20.10.6 Silver braze. After the VPl and varnish treatnents
silver braze all connections fromequalizers (cross-connectors)
to coil and fromcoil to conmutator riser.

20.10.6.1 Use this nmethod even though the original installation
may have been made with tin or tin-alloy sol ders.

20.10.6.2 TIG (Tungsten Inert Gas) weld the above connections
instead of silver braze if the original connection is made by TIG
wel d.

20.11 Bal ancing. The Contractor shall acconplish the follow ng:

20.11.1 Statically and dynam cally bal ance the entire rewound
armat ur e.

20.11.2 Ensure the peak-to-peak displacenent at the notor's
rated speed, when neasured in accordance wi th ANSI/NEVA MG 1-
1987, paragraph Mz 1-23.51 or MG 1-24.50, does not exceed 0.003-
i nch.

20.11.3 Use a copy or facsimle of DATA SHEET D-4 (Armature
Bal anci ng) provided herein to record the added weights and their
pl acenent .
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20.11.4 Submt the conpleted data sheet to the CORwthin 24
hours after bal ancing the armature assenbly.

20.12 Final acceptance. Final acceptance shall be on the vessel
wi th the propul sion generators and notor fully functional and
after satisfactory sea trials and tenperature-corrected negger

r eadi ngs.

30. QUALITY ASSURANCE

No additional requirenents.

40 NOTES

This section is not applicable to this specification.
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DATA SHEET D-1. CORE IRON LOOP TEST

W RE SI ZE NUVBER OF TURNS TEMPERATURE
(Degree Cel si us)
DURATI ON | VOLTACGE CURRENT HOT SPOTS CcaLD
(second) 1 2 3 SPOT
NAME (Type/ Print) SI GNATURE DATE

Cont r act or
Test Conduct or
USCG | nspect or
AMBI ENT CONDI TI ONS:
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DATA SHEET D-2. ARMATURE CHECKLIST

MEASUREMENTS
MAXI MUM 90- DEGREE | NTERVALS

LOCATI ON (i nch) 1 2 3 4
Jour nal (s) 0. 0025

Di anet er
Jour nal (s) and 0. 010

Shaf t
Per pendi cul arity 0. 001

Jour nal and

Shaft Coupl i ng

NAVE (Type/ Print) SI GNATURE DATE

Cont r act or
Test Conduct or
USCG | nspect or
AMBI ENT CONDI T1 ONS:
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DATA SHEET D-3. ARMATURE ELECTRICAL TESTS

TEST READI NGS* COMVENTS/ UNI TS
Sati sfactory
Yes No
Bar -t o- Bar a) Between armature coils
b) Between armature coils
to iron core
I NSULATI ON RESI STANCE * Megaohns
SURGE COMPARI SON* * Vol ts per second
D.C. H GH POTENTI AL * M cr oanper es
I NSULATI ON RESI STANCE * Megaohns
*Before VPl Process.
**Check if satisfactory.
NAVE (Type/ Print) SI GNATURE DATE
Cont r act or
Test Conduct or
USCG | nspect or
ANMVBI ENT CONDI TI ONS:
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DATA SHEET D-4. ARMATURE BALANCING

NAMVE ( Type/ Print) S| GNATURE DATE

Cont ract or

USCG | nspect or

AMBI ENT CONDI T1 ONS:
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APPENDIX E

REWIND MAIN PROPULSION GENERATOR AND MOTOR MAIN FIELD
WINDINGS

10. SCOPE

10.1 Scope. This appendi x describes the requirenents for
rewi ndi ng mai n propul sion generator and notor main field (i.e.,
shunt, series and conpensating) w ndings.

20. REQUIREMENTS

20.1 Ceneral. The Contractor shall rewi nd each main propul sion
generator and notor main field w ndings as described herein to
sati sfy the post-overhaul requirenents of this specification.

20.1.1 Notification. Record and notify the Coast CGuard
| nspector of any condition that requires corrective action during
t he overhaul process.

20.1.2 WMaterial. Rewnd the main field wi ndings using materials
conplying wwth Table | as applicable for Random Wund Mot or

W ndi ngs Insulation Materials. Furnish a list describing each
materi al used, where the material was used, and to which standard
the material conforns.

20.1.2.1 Tests and inspections.

20.1.2.2 Advance notice. Notify the Coast Guard |Inspector at
| east 24 hours before perform ng each test and inspection
requi red herein.

NOTI CE

The Coast Guard reserves the right to witness tests on a random basi s as deened
necessary.

20.1.2.3 Docunentation. Submt to the Contracting Oficer
Representative (COR) a witten report of inspection findings,
test results, and other docunentation required herein, including
any recomended additional repairs within 24 hours after each
test or inspection.

20.2 Rewind main field wndings. The Contractor shall rew nd
and test the main field w ndings as foll ows:

2001 Edition Appendix E-1 2351




MLCA STD SPEC 2351 _STD
{supercedes 235100_STD through 235600_STD, 1999 Edition}

20.2.1 Renove and discard the main field w ndings including
shunt, series, and conpensating w ndings fromthe pole piece.

20.2.2 High pressure water clean the pole piece using a cleaning
solution, consisting of liquid non-ionic water-soluble general

pur pose detergent, conformng to ML-D- 16791 (in a proportion of
1 ounce to 1 gallon of fresh water heated to 130° to 150° F.) in
accordance wth NSTM 300-4.5.5 (Hi gh-Pressure Water Spray).

20.2.3 Renove old varnish fromthe pole piece and bake either
for eight hours or nore until dry.

20.2.4 Renew the shunt, series and conpensating w ndings wth
new material and rew nd each new main field winding directly onto
the pole piece, using all new class F insulating material in
accordance with Table | herein. Each coil shall be identical to
each other in all respects and retain the original designed
capability, durability, and resistance to external el enents.

20.2.5 Ensure the wi nding resistance of each shunt, series, and
conpensating field winding is within plus or m nus two-and-one-
hal f percent of either the original manufacturer's specification
at 167 degrees Fahrenheit (75 degrees Celsius) or if unavail able
t he neasured resistance of each conponent. Notify the CORif the
measured resi stance readings are not wthin this range.

20.3 Vacuum pressure inpregnate. The Contractor shall vacuum
pressure inpregnate (VPI) the rewound main field w ndings as
fol | ows:

20.3.1 VPI the wi ndings using 100 percent solid epoxy varnish;
verify that the thixotropy index, viscosity, and percent solids
are within the acceptable limts for the epoxy resin used in
accordance wwth ML-1-24092.

20.3.2 Preheat the windings to 302 degrees Fahrenheit (150
degrees Celsius) for at |east three hours.

20.3.3 Cool the windings to 140 degrees Fahrenheit (60 degrees
Cel si us) maxi mum

20.3.4 Place the windings in a heating tank and evacuate for at

| east 15 mnutes. Tinme starts when a vacuumof five mmHg is
obtained. Permt the vacuumto go as | ow as possible during this
period. Miintain the vacuumuntil the tenperature reaches 129
degrees Fahrenheit (54 degrees Cel sius).
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20.3.5 Wiile maintaining the tenperature at 68 degrees
Fahrenheit (20 degrees Celsius) plus or mnus five degrees, bring
the inpregnating resin into the treating tank under vacuum

cover the entire windings with resin. Continue to evacuate until
bubbl i ng stops.

20.3.6 Apply a 40 to 90 psig nitrogen bl anket to the tank until
the unit cools to 90 degrees Fahrenheit (32 degrees Cel sius) plus
or m nus one degree and maintain this pressure for at |east 30

m nut es.

20.3.7 Transfer the resin to the storage tank; renove the

wi ndings and allow themto drain until dripping stops. W pe
excess resin fromthe w nding base and renove any drips. Drain
wi th the connection end down.

20.3.8 Place the windings in an oven at 302 degrees Fahrenheit
(150 degrees Celsius) and renove any drips and icicles after one
hour .

20.3.9 Bake the windings for at |east four hours after the
| am nations reach a surface tenperature of 302 degrees Fahrenheit
(150 degrees Cel sius).

20.3.10 Drain the windings vertically with the connection end
up.

20.4 Eectrical tests. The Contractor shall performthe
followng tests on the rewound main field w ndings and record the
data on a copy of DATA SHEET E-1 (Rewound Main Field Wndings

El ectrical Tests) provided herein.

20.4.1 Insulation resistance. Use 500 volts D.C. for the test
voltage. An insulation resistance of 50 negohns, corrected to 77
degrees Fahrenheit (25 degrees Celsius) is the m ninmm
accept abl e.

20.4.2 Wnding resistance. Measure the w nding resistance using
a mcro-ohmeter.

20.4.3 D.C. high potential. Test voltage shall be 1.6(2E+1000)
where E is the machine's rated vol tage.

20.4.4 Surge conparison. The maxi mumtest voltage shall be in
accordance wth NSTM Chapter 300, section 300-3.5.4, Voltage
surge conparison test.

20.4.5 Voltage drop. The test voltage to determ ne voltage drop
shal |l be 500 volts D.C
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20.5 Varnish treatnent. The Contractor shall varnish the main
field windings in accordance NSTM Chapter 300, Table 300-4-1
(Varni sh Procedure).

20.6 Final acceptance. Final acceptance by the Coast Guard

| nspector shall be on the vessel with the propul sion generators
and/or notor fully functional and after satisfactory sea trials
and tenperature-corrected negger readings.

30. QUALITY ASSURANCE

No additional requirenents.

5. NOTES

This section is not applicable to this specification.
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DATA SHEET E-1. REWOUND MAIN FIELD WINDINGSELECTRICAL

TESTS
P T E S T
C | *1 NSULATI ON W NDI NG SURGE D.C. HH
L RESI STANCE | RESI STANCE | COVPARI SON | POTENTI AL VOLT DROP
E| (Megohns) (ohns) ** *kk *Hk (vol ts)
1
2
3
4
5
6
7
8

*Corrected to 25 degrees Cel si us.
**At 75 degrees Cel si us.
***Check if satisfactory.

NAMVE ( Type/ Print) S| GNATURE DATE

Cont r act or

Test Conduct or

USCG | nspect or

ANMBI ENT CONDI T1 ONS:
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