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LOW VOLTAGE MOTORS
05/19

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: This guide specification covers the
requirenents for alternating current wattage
fractional and integral horsepower notors rated up to
38 kilowatt 50 hp.

Adhere to UFC 1-300-02 Unified Facilities Guide
Speci fications (UFGS) Fornmat Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
itens, choose applicable iten(s) or insert
appropriate information.

Renmove information and requirements not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmmended changes for
this gui de specification are wel cone and shoul d be
submitted as a Criteria Change Request (CCR).
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PART 1 GENERAL

1.1 REFERENCES
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NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organi zati on, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RID) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard's Check Reference feature
to update the issue dates.
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Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication when you choose to reconcile
references in the publish print process.

*% *% *% *% *% *% *% *% *% *% *% *%%

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

AMERI CAN BEARI NG MANUFACTURERS ASSOCI ATI ON ( ABMA)

ABMVA 11 (2014) Load Ratings and Fatigue Life for
Rol | er Beari ngs

ABMA 9 (2015) Load Ratings and Fatigue Life for
Bal | Beari ngs

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EEE 112 (2017) Standard Test Procedure for
Pol yphase I nduction Mdtors and Generators

| EEE C2 (2017; Errata 1-2 2017; INT 1 2017)
National Electrical Safety Code

| NTERNATI ONAL ELECTRI CAL TESTI NG ASSOCI ATI ON ( NETA)

NETA ATS (2017; Errata 2017) Standard for
Acceptance Testing Specifications for
El ectrical Power Equi prent and Systemns

NETA MIS (2015) Standard for Mintenance Testing
Specifications for Electrical Power
Equi pnent and Systens
| NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON (1 SO

| SO 1940-1 (2003; R 2008) Mechanical Vibration -
Bal ance Quality Requirements for Rotors in
a Constant (Rigid) State - Part 1
Specification and Verification of Bal ance
Tolerances

NATI ONAL AERONAUTI CS AND SPACE ADM NI STRATI ON ( NASA)

RCBEA GUI DE (2004) NASA Reliability Centered Building
and Equi pnent Acceptance Gui de

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEVA MG 1 (2016; SUPP 2016) Mdtors and Generators
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 (2017; ERTA 1-2 2017; TIA 17-1; TIA 17-2

TIA 17-3; TIA 17-4; TIA 17-5;, TIA 17-6;
TIA 17-7; TIA 17-8; TIA 17-9; TIA 17-10;
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TIA 17-11; TIA 17-12; TIA 17-13; TIA
17-14; TIA 17-15; TIA 17-16; TIA 17-17 )
Nati onal El ectrical Code

1.2 ADM NI STRATI VE REQUI REMENTS

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: [If Section 26 00 00.00 20 BASI C ELECTRI CAL
MATERI ALS AND METHODS i s not included in the project
speci fication, applicable requirenments therefore
shoul d be inserted and delete the foll ow ng
paragraph.

*% *% *%

*% *% *% *% *% *% *% *%%

[ Section 26 00 00.00 20 BASI C ELECTRI CAL MATERI ALS AND METHODS applies to
work specified in this section.

]11.3 SUBMITTALS

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkkkkhkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Review Subnmittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submittals
required for the project.

The @uide Specification technical editors have
designated those itens that require Governnent
approval, due to their conplexity or criticality,
with a "G" Generally, other submittal itens can be
reviewed by the Contractor's Quality Control

System Only add a “G to an item if the submttal
is sufficiently inmportant or conplex in context of

t he project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the submttal tags nmay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenent System (RMS) are: "AE" for
Architect-Engineer; "DO' for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO" for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

An "S" following a subnittal itemindicates that
the submittal is required for the Sustainability
eNot ebook to fulfill federally mandat ed sustai nabl e
requi renents in accordance with Section 01 33 29
SUSTAI NABI LI TY REPORTI NG Locate the "S" subnmittal
under the SD nunber that best describes the
subnmittal item

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Army projects.

*% *% *% *% *% *% *% *%%
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1.

1.

CGovernment approval is required for subnmittals with a "G' designation;
submittals not having a "G' designation are [for Contractor Quality Contro
approval . ][for information only. When used, a designation follow ng the
"G' designation identifies the office that will review the submttal for
the Governnment.] Submittals with an "S" are for inclusion in the
Sustai nability eNotebook, in conformance to Section 01 33 29 SUSTAI NABI LI TY
REPORTI NG.  Submit the followi ng in accordance with Section 01 33 00
SUBM TTAL PROCEDURES
SD- 03 Product Data
Low Vol tage Motors[; C[, | 111
SD-06 Test Reports
Factory Test Results[; ([, | 111
Field Test Report[; C[, [ 111
SD- 08 Manufacturer's Instructions
Manufacturer's Instructions[; C[, [ 111
SD-10 Operation and Mai ntenance Data
Operating and Mai ntenance Manual [; C[, | 111
SD- 11 d oseout Subnittals
Varranty[; C[, [ 111
4  QUALITY CONTROL
4.1 Regul at ory Requirenents
In each of the publications referred to herein, consider the advisory
provi sions to be mandatory, as though the word, "shall" had been
substituted for "shoul d" wherever it appears. Interpret references in
these publications to the "authority having jurisdiction," or words of
simlar neaning, to nmean the Contracting O ficer. Ensure equipnent,
materials, installation, and worknanship are in accordance with the

mandat ory and advi sory provisions of NFPA 70, | EEE C2 unl ess nore stringent
requirenents are specified or indicated.

. 4.2 Qualifications

Provide materials and equi pnent that are products of manufacturers

regul arly engaged in the production of such products which are of equa

mat eri al, design and wor kmanshi p. Provi de products which have been in
satisfactory commercial or industrial use for 2 years prior to bid

openi ng. Ensure the 2-year period includes applications of equipment and
materials under simlar circunstances and of similar size. Ensure the
product has been on sale on the commercial market through advertisenents,
manuf acturers' catal ogs, or brochures during the 2-year period. Were two
or nore items of the same class of equipnent are required, these itens
must be products of a single manufacturer

SECTI ON 26 60 13.00 40 Page 6



1.4.3 Predictive Testing and I nspection Technol ogy Requirenents

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: The Predictive Testing and | nspection (PT&)
tests prescribed in Section 01 86 12.07 40
RELI ABI LI TY CENTERED ACCEPTANCE FOR MECHANI CAL
SYSTEMS are MANDATORY for all [NASA] | ] assets
and systens identified as Critical, Configured, or

M ssion Essential. |If the systemis non-critical
non- configured, and not nission essential, use sound
engi neering discretion to assess the value of adding
t hese additional test and acceptance requirenments.
See Section 01 86 12.07 40 RELI ABI LI TY CENTERED
ACCEPTANCE FOR MECHANI CAL SYSTEMS for additiona
information regarding cost feasibility of PT&

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

This section contains systens and/or equi prent conponents regul ated by
NASA's Reliability Centered Buil ding and Equi pnrent Acceptance Program
This programrequires the use of Predictive Testing and | nspection (PT&)
technol ogi es in conformance with RCBEA GUI DE to ensure buil di ng equi pnent
and systens have been installed properly and contain no identifiable
defects that shorten the design life of a systemand/or its conponents.
Satisfactory conpletion of all acceptance requirenents is required to
obtai n Governnent approval and acceptance of the Contractor's work.

Perform PT& tests and provide subnittals as specified in Section
01 86 12.07 40 RELI ABILITY CENTERED ACCEPTANCE FOR MECHANI CAL SYSTEMS

1.4. 4 St andard Products

Provide materials and equi prment that are products of manufacturers

regul arly engaged in the production of such products which are of equa

mat eri al, design and wor kmanshi p. Provide products that have been in
satisfactory comercial or industrial use for 2 years prior to bid

openi ng. The 2-year period includes applications of equipnment and
materials under similar circunstances and of simlar size. Provide
products that have been on sale on the commercial market through
advertisements, manufacturers' catal ogs, or brochures during the 2-year
period. Were two or nore itenms of the sanme class of equipnent are
required, use itens of a single manufacturer; however, the conponent parts
of the itemneed not be the products of the same manufacturer unless stated
in this section.

1.4.4.1 Mat eri al and Equi pnent Manufacturing Date

Do not use products manufactured nore than 3 years prior to date of
delivery to site, unless specified otherwi se.

1.5 DELI VERY, STORAGE, AND HANDLI NG
Ensure all motors and rel ated equi prent are packaged and protected to
prevent any damage during shipping, after acceptance of delivery, storage,

and handling at the project site. Include manufacturer's instructions for
proper handling and uncrating with the shipnent of the Low Voltage Mtor(s).
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PART 2 PRODUCTS

2.1 SYSTEM DESCRI PTI ON

NOTE: For nobst general purpose notors the vibration
levels listed in NEMA MG 1 and | SO 1940-1, G ade
6.3 are acceptable, however, industry has shown a
marked increase in bearing life when initial
vibration levels are reduced to under .10 in/sec
peak-to-peak. This is 30 percent |ess than NENMA MG
1 and SO 19401 G6.3 allows. [1SO 1940-1, &.5 would
be appropriate on critical nmotors, high cost notors,
and special application notors.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkik

Provi de Low Voltage Mdtors of a sufficient size for the duty to be
performed while not exceeding the full-load rating when the driven
equi pnent is operating at specified capacity under the nost severe | oading
conditions.

2.1.1 Servi ce Factor

Ensure service factor of general purpose and other open ac notors is in
accordance with NEMA MG 1.

Provide totally enclosed ac notors with a service factor of [1.15] [__ ].

2.1.2 Mot or Types

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: The Departnment of Energy inplenented the

I ntegral Horsepower Mtor Rule for three phase
electric notors on June 1, 2016 superseding the
Energy | ndependence and Security Act of 2007. Under
the new rul e three phase notors between 750W and
373KWLhp and 500hp and under 600 volts are required
to be rated premiumefficiency in accordance with
NEMA MG 1.

kkkkkkkkkkkhkkkkkkkkkkkkkhk kkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhhkhkk

[ Mark Low Voltage Motor with an index letter, fromthe letters shown bel ow
or a letter that indicates a higher efficiency.

a. [ 1]

] Provide Low Voltage Motors of the follow ng types:

a. 750 watt rating[ 1 HP]| ] and smaller, single phase - capacitor
start
b. 1125 watt[ 1-1/2 HP]| ] and |l arger, three-phase - induction

squirrel -cage type, NEMA Design B, having normal starting torque and
| ow starting current

2.1.3 Desi gn Requirements

Provi de Low Vol tage Mdtors (LVM designed for across-the-line starting with
torque characteristics to carry the specified rated starting |oad. Ensure

SECTI ON 26 60 13.00 40 Page 8



LVM have factory-seal ed ball bearings with an L-10 rated life of not |ess
than [ 30, 000] [50,000] [80,000]] ] hours in accordance with ABMVA 9 or
ABMVA 11.

Ensure design, fabrication, testing, allowable balance Iimts and
performance of pol yphase induction notors are in accordance with NEVA MG 1
and 1 SO 1940-1 and neets or exceeds the requirenents as specified herein.

Ensure nmotors are prenmium efficiency in accordance with NEMA MG 1 Tabl e
12-12.

Ensure efficiency labeling is in accordance with NEVA MG 1.
.1.4 El ectrically Driven Equi prent

When el ectrically driven equipnent differs fromthat indicated, make
adjustnents to the notor size, wiring and conduit systens, di sconnect
devices, and circuit protection to accommopdate the equi pnent actually
installed, at no additional cost to the Governnent. Provide control and
protective devices in accordance with [Section 26 05 71.00 40 LOW VOLTAGE
OVERCURRENT PROTECTI VE DEVI CES] [and][ Section 26 24 19.00 40 MOTOR CONTROL
CENTERS].

.1.5 Vol t age Rati ngs

Provide notors with the follow ng nininumvoltage ratings:

MOTOR SI ZE MOTO
MOTOR TYPE WATTAGE RATI NG SERVICE VOLTAGE RATI NG
single-phase 250 and 120/208-volt, 115-volt,
smaller 3-phase, 60-hertz
4-wire
3-phase 1125 and 120/208-volt, 200-volt,
larger 3-phase, 3-phase
4-wire 60-hertz
3-phase 375 and 480-volt, 230/460-volt,
larger 3-phase, 3-phase,
3-wire 60-hertz
MOTOR SI ZE MOTO
MOTOR TYPE HORSEPOWER SERVICE VOLTAGE RATI NG
Fractional 1/3 and 120/208-volt, 120-volt,
horsepower, smaller 3-phase, 60-hertz
single-phase 4-wire
Fractional 1/2 and 120/208-volt, 200-volt,
and integral larger 3-phase, 3-phase
horsepower, 4-wire 60-hertz
3-phase
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2.

2.

MOTOR Sl ZE MOTO
MOTOR TYPE HORSEPOWER SERVICE VOLTAGE RATI NG
Fractional 1.5 and 480-volt, 230/460-volt,
and integral larger 3-phase, 3-phase,
horsepower, 3 or 4-wire 60-hertz
3-phase

1.6

Provi de notors designed for continuous operation at the rated ful
an anbi ent tenperature of 40 degrees C 104 degrees F [

i nsul ation |evel least Cass [BI[FI[H [____ ].

2

Tenperature Rating and | nsul ation

of

COMPONENTS

at

*kkkkkhkhkk *k%

NOTE:

*kkk

For
applications in a harsh environnment

*kkk

*kkkkkkkkhkkkkkkkkk

kkkkkkkkkkkkkkkkk

refer

09 96 00 H GH PERFORVANCE COATI NGS

Mbt or Housi ng

*kkkkkhkhkk *k%

NOTE:
usef ul

*kkk

operation of notors.

*kkk

*kkkkkkkkkkkkkkkkk

kkkkkkkkkkkkkkkkk

load in
with an

nmotors in outdoor applications and indoor
to Section

Health nonitoring of electric notors is a
predi ctive technol ogy for naintenance and

The foll owi ng paragraphs

ensure notors are installed with provisions for

installation of tenporary accel eroneters only.

Installation of permanent accel eronmeters and health
noni toring systemis not
specification.

included in this

Provi de a smooth surface notor housing in the vertical,
directions at each bearing housing for attaching a nagnet nounted
in order to nonitor the nmotor vibration
surface as close to the

axi al
accel eronet er

*% *% *% *%

*%

*% *% *% *% *% *%

surface is on the bearing housing,

nmotor centerline as possible.
finish of 63 mcro-inch mninmm corrosion resistant,
di aneter finished surface of 50 mllineter

with the axi al

2 inch.

hori zontal , and

Ensure the snpoth

Provide a notor housing with a surface
with a mninum
As an option sound

disks with a mninumthickness of 9 millineters 3/8 inch can be used to
meet the snooth surface requirenent.

*%

*% *% *% *%

NOTE:

*%

*% *% *% *% *% *%

accurate vibration data)

t he accel eronet er

| ubri cant

*%%

Good frequency response (required for

is nore related to placing

magnet on a clean surface with a

bet ween the magnet and the surface than a
When using a stud nounted

hi ghly polished surface.

accel eronet er,
fini shed surface,

micro-inch.

nounted directly to the disk or
m ni nrum surface finish is 32

kkkkkkhkkkkkkkk

NOTE:

When using stud nounted accel eroneters
specify the hole size per the accel eroneter's

SECTION 26 60 13.00 40 Page 10



manuf acturers instructions. Mst threaded
accel eroneters use 1/4-28 or 10-32 thread size.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Ensure surface is level to prevent
accel eroneter magnet from rocking.

kkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkkkkkx *k%

Ensure surface is level within 1 degree or 0.0254 millimeters 0.001 inch

Identify the snooth surface using a printed | abel or enbossed plate stating
"Vibration data collection point - Do Not Paint".

2.2.2 Mot or Encl osures

NOTE: Motors with full enclosures require a way to
effectively collect vibration data.

NOTE: Del et e paragraphs bel ow for encl osure types
that are not applicable to the project.

*% *% *% *% *% *% *% *%%

2.2.2.1 I ndoor Type Encl osures

[ For motors installed in indoor, clean, dry, non-hazardous | ocations,
provi de the follow ng:

a. Open-type drip-proof enclosures

b. Hinged access cover, |arge enough to enable the placenent of a
magnet / accel eroneter data collection instrument, at each vibration
col I ection point

I For nmotors installed in indoor, wet, non-hazardous | ocations, provide the
following:

a. Open spl ash-proof encl osures

b. Hinged access cover, |arge enough to enable the placenent of a
magnet / accel eroneter data collection instrument, at each vibration
col l ection point

I For motors installed in indoor, non-hazardous | ocations where it is
necessary to protect the notor fromdirt, noisture, chemnical funes, or
other harnful ingredients in the surroundi ng atnosphere, provide either of
the follow ng type of enclosure:

a. Totally enclosed, not fan-cool ed, enclosures not equipped for cooling
by means external to the enclosing parts, with a hinged access cover at
each vibration collection point, |arge enough to enable the placenment
of a mmgnet/accel eroneter data collection instrunment.

b. Totally enclosed fan-cool ed encl osures for exterior cooling by neans of
a fan or fans integral with the machine but external to the enclosing
parts, with a hinged access cover at each vibration collection point,
| arge enough to enable the placenent of a magnet/accel eroneter data
col l ection instrunment.
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12.2.2.2 Qut door Type Encl osures

[

For nmotors installed in outdoor, non-hazardous |ocations, provide
wat er pr oof encl osures.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

NOTE: For notors installed in |ocations where
weat her proof / wat er pr oof encl osures are required
specify accel eroneters and data col |l ecti on boxes
consistent with other acceleroneters and data
collectors used at the facility if required.

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhhhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

Provide all notors w th weatherproof/waterproof enclosures [w th permanent
accel eroneters installed in the horizontal, vertical, and axia

directions. Ensure the enclosure has a penetration installed to enable the
accel eroneter cables to be routed to outside the enclosure. |nclude a NEVA
4R rated data coll ection box nounted to the outside of the notor enclosure

in alocation that is easily accessible].

[2.2.2.3 Hazar dous Type Encl osures

For notors installed in hazardous |ocations for Cassification I, Division
[1][2], neet or exceed the mnimumrequirenments of NFPA 70, Article 501.8,
usi ng hazard type enclosure for the class and group of hazard in which the
motors are located. Ensure notor is approved by the Contracting Oficer
prior to fabrication.]|

Provide all notors with hazard rated encl osures w th pernanent

accel eronmeters installed in the horizontal, vertical, and axial
directions. Ensure the enclosure has a sealed penetration installed to
enabl e the accel eronmeter cables to be routed to outside of the enclosure.]

12.3 TESTS, | NSPECTI ONS, AND VERI FI CATI ONS

Factory test all motors in accordance with the requirements of NEMA MG 1.
Ensure pol yphase induction notors are factory-tested in accordance with

| EEE 112, Method B, consisting of neasurenments of voltage, frequency,
speed, and current under no-load conditions; voltage, frequency, and
current under |ocked-rotor conditions; and efficiency, noise, power factor
and thermal protection. Verify routine tests on wound-rotor induction

mot ors include the nmeasurenment of wound-rotor open-circuit voltage across
the slip rings under |ocked-rotor conditions. Provide witten

docunent ation of electrical tests including w nding resistance, insulation
resi stance, and high-potential tests. Subnit certified copies of factory
test results for approval prior to shipnent fromthe factory. Previous
test reports on identical notors are not acceptable for these tests.

PART 3 EXECUTI ON

3.

1 INSTALLATION

Install, align, and connect notors in accordance with the equi pnent
manuf acturer's instructions.

Mount notors with bolts. Ensure nmotor feet are coplanar wthin 0.0254
mllimeters 0.001 inch, and base nounting points are accessible and
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adj ustable to enable machine alignnment. Install alignment jack bolts for
motors over [7.5][10][15][20][25] hp to enable alignnent.

.11 Alignment

Before attenpting alignnent, denonstrate that the | oad does not have any

| oad/force inposed by the piping system M ninmum alignnent val ues (bel ow)
are for notor and |l oad at normal running tenperatures. Ensure values are
compensated for thermal growth. Correct linmted nmovenent of the notor or

| oad (commonly known as bolt-bound) to ensure alignnent capability. Do not
undercut hold down bolts in order to perform adjustnent.

Provi de comrercially die-cut shins, wi thout seans or folds, nade of
corrosion resistant stainless steel. Use no nore than four shins at any
singl e point.

Align notor and |load to the follow ng m ni num speci ficati ons:

Speed(RPM) Close-Coupled Close-Coupled Spool Pi ece Angle
Ofset (mls) Angle(mils/in.) (mls/in. @coupling pt.)
600 6.0 2.0 3.0
900 5.0 15 2.0
1200 4.0 1.0 15
1800 3.0 0.5 1.0
3600 15 0.4 0.5
7200 1.0 0.3 0.4

Perform notor and | oad alignnment under the direction of the manufacturer's
representative.

Recheck alignnent of notors and adjust as required after the nmotor has been
in operation for not less than [48] |

Provide witten final alignnment settings as part of the final test data.
.2 FI ELD QUALI TY CONTROL

Submit Field Test Report containing results of all tests and checks
contained in paragraphs entitled "Electrical Tests" and "Vibration Tests".
Catal og and bind results. Subnmit to the Contracting Officer before Fina
Acceptance.

2.1 El ectrical Tests
Performcontinuity test on all phases.

Performinsul ation resistance and pol ari zation index test on each phase of
motor. Conduct insulation tests on 480-volt and 600-volt notors using a
1000-volt insulation test set. For insulation tests on notors rated |ess
than 480-volts, use a 500-volt insulation test set.

Include in test data the location and identification of notors and negohm
readi ngs versus time. Record test data at 15, 30, 45 seconds, and in 1

m nute increnents not to exceed 10 minutes. Ensure Megohm readi ngs are not
| ess than 25 negohns for each phase; and each phase reading is within 10
percent of the other two.
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Performinspections and test procedures on all notors in accordance wth
NETA ATS and NETA MIS 7.15.1 for rotating nachi nery, AC notors.

Cal cul ate the polarization index of each phase by dividing the 10 m nute
reading by the 1 minute reading. Verify that the polarization index is
less than 1.25[ ]. Reject any |lower values and return the notor to the
factory.

. 2.2 Vi bration Tests

.2.2.1 Vi bration Anal yzer

To measure vibration |evels, use a Fast Fourier Transfornmer (FFT) anal yzer
having the follow ng characteristics:

a. A dynamc range greater than 70 dB; a mninumof 400 |ine resolution
b. A frequency response range of 5 Hz-10 KHz(300- 600000 cpm

c. The capacity to perform ensenbl e averaging

d. The capability to use a Hanni ng wi ndow

e. Auto-ranging frequency anplitude

f. A mnimmanplitude accuracy over the selected frequency range of plus
or minus 20 percent or plus or minus 1.5 dB

Use an accel eroneter, either stud-nounted or nounted using a rare earth,

| ow mass magnet and sound di sk (or finished surface) with the FFT anal yzer
to collect data. Ensure the nass of the acceleroneter and its nounting
have m nimal influence on the frequency response of the system over the
sel ected nmeasurenent range.

.2.2.2 Vi brati on Data

Coll ect vibration data in the axial, vertical, and horizontal direction for
each notor bearing.

ot ain two narrowband spectra for each data collection point in the
fol | owi ng manner:

a. For all nmachines regardl ess of operating speed, obtain a 5 to 500 Hz
spectrumw th a m ni mum of 400 lines of resolution.

b. Acquire an additional spectrumof 5 to 2500 or 5 to 5000 Hz for
machi nes operating at or bel ow 1800 RPM or greater than 1800 RPM
respectively.

Ensure vibration limits conformto the follow ng:

Frequency Range(CPM Vibration limt(inch/sec)
0.3 x RPMto 0.8 x RPM 0.04
0.8 x RPMto 1.2 x RPM 0.75
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Frequency Range(CPM Vibration limt(inch/sec)

1.2 x RPMto 3.5 x RPM 0.04

3.5 x RPMto 120, 000cpm 0.03

3.3 CLOSEQUT ACTIVITIES
3.3.1 Operation and Mai ntenance

Subnmit nmanufacturer's operating and mai ntenance manual to the Contracting
Oficer no later than [10] [20] [30] | ] days prior to final
[inspection][acceptance].

Submit manufacturer's instructions for Low Vol tage Mdtors including special
provisions required to install equi pment conponents and system packages.
Include all special notices regarding detail inpedances, hazards and safety

precautions.
3.3.2 Warranty

Submit manufacturer's warranty to the Contracting Oficer no later than
[10] [20] [30] [ ] days prior to final [inspections][acceptance].

-- End of Section --
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