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SECTION 26 60 13.00 40

LOM VOLTAGE MOTORS
08/ 08
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NOTE: This gui de specification covers the
requirenents for alternating current wattage
fractional and integral horsepower notors rated up to
190 kilowatt 250 hp when used on a 120-, 208- or
240-volt, single-or three-phase, 60-hertz power
source and up to 225 kilowatt 300 hp when used on a
480-volt and 600-volt, three-phase, 60-hertz power
sour ce.

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itenms, choose applicable itens(s) or
insert appropriate information

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

Comment s and suggestions on this guide specification
are wel cone and should be directed to the technica
proponent of the specification. A listing of

techni cal proponents, including their organization
desi gnation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS shoul d be subnmitted as
a Criteria Change Request (CCR)

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

PART 1 GENERAL

1.1 REFERENCES

IR E R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEREEEEE SRS

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 organization, designation, date,
and title.
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Use the Reference Wzard's Check Reference feature
when you add a RI D outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Also use the
Ref erence Wzard's Check Reference feature to update
the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci ficati on when you choose to reconcile
references in the publish print process.
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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 ASSCCI ATl ON ( ABVA)

ABMA 11 (1990; R 1999) Load Ratings and Fatigue
Life for Roller Bearings

ABMA 9 (1990; R 2000) Load Ratings and Fatigue
Life for Ball Bearings

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

| EEE Std 112 (2004) Standard Test Procedure for
Pol yphase | nduction Mtors and Generators

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

NETA ACCEPT (2003) The NETA Acceptance Testing
Speci fications

NETA MAI NT (2005) Mai ntenance Testing Specifications
for Electric Power Distribution Equi pnent
and Systens

| NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON (| SO

| SO 1940-1 (2003; Corrigendum 2005) Mechani ca
Vi bration - Balance Quality Requirenents
for Rotors in a Constant (Rigid) State -
Part 1: Specification and Verification of
Bal ance Tol erance - Internationa
Restrictions

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMR)

NEVA MG 1 (2007; Errata 2008) Standard for Mtors
and Cenerators

NATI ONAL FI RE PROTECTI ON ASSCCI ATI ON ( NFPA)

NFPA 70 (2008; AMD 1 2008) National Electrica
Code - 2008 Edition
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U. S. DEPARTMENT OF ENERGY ( DOE)

DCE Cl -1 (2001) How to Buy a Prem um
Energy-Efficient Electric Mtor

1.2 GENERAL REQUI REMENTS

Rk Rk kR IR R R I kO ke S O R AR Rk R R R Rk O ok O I R R I O I b R R o

NOTE: If Section 26 00 00.00 20 BASI C ELECTRI CAL
MATERI ALS AND METHODS is not included in the project
specification, applicable requirenents therefore
shoul d be inserted and the follow ng paragraph

del et ed.

Rk Ik kR IR R R Sk O e S R R AR R Rk Rk O o O Rk S I O O R o A

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

1.3 SUBM TTALS

Rk Rk R IR R R I kO AR Rk R Rk kO kO I IR I O I bk S A R R

NOTE: Review Submttal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmttals
required for the project. Submittals should be kept
to the mninumrequired for adequate quality control.

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G" if the subnittal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
submittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Government approval on Arny
projects, a code of up to three characters within
the submittal tags nay be used following the "G
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) 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.

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

EE R R R S I R I R R I R S R I R R R S R I R I R R R R R S R R R O

CGovernment approval is required for submittals with a "G' designation;
submittals not having a "G' designation are [for Contractor Quality Control
approval .][for information only. Wen used, a designation follow ng the
"G' designation identifies the office that will review the submttal for
the Government.] Submt the following in accordance with Section 01 33 00
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SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs

Qutline drawi ngs for Mtors shall indicate overall physical
features, dinensions, ratings, service requirenents, and wei ghts
of equi prent.

SD- 03 Product Data

Equi prent and performance data shall be subnmitted for Mtors
consisting of use life, systemfunctional flows, safety features,
and nechani cal automated details. Curves indicating tested and
certified equi prent response and performance characteristics shall
al so be submitted.

Submit Manufacturer's Catal og Data in accordance w th paragraph
entitled, "Equipnent," of this section

For Electric Mdtors rated over [7.5] [10] [15] [20 hp] [25] and
those specified to neet a special vibration class in accordance
with NEMA MG 1 indicate nunber of:

Rot or Bars

Stator Slots

Rot ati onal Speed
Cool i ng Fan Bl ades
Beari ng Manuf act urer
Bearing Style

Beari ng Type

Bal | s/ El ement s
Conmut at or Bars
Comut at or Brushes
SCR Firing Frequencies (for variable speed notors)

SD-07 Certificates

Certificates shall be subnmitted for the followi ng tests show ng
conformance with the referenced standards contained in this
section. Certified copies of previous test reports on identical
notors may be submitted in lieu of factory test reports.

Factory Test Results
Ef ficiency

Power - Fact or

Servi ce Factor
Tenperature Rating
Noi se

Ful I - Load

Locked- Rot or

I nsul ati on Resi stance
W ndi ng Resi stance
H gh- Potential Tests

SD- 08 Manufacturer's |nstructions
Manuf acturer's Instructions shall be subnmtted for Mtors

i ncluding special provisions required to install equipnent
conponents and system packages. Special notices shall detai

SECTION 26 60 13.00 40 Page 5



1

i npedances, hazards and safety precautions.
4  DESI GN REQUI REMENTS

The foll owi ng notor design data shall be provided prior to fina
turnover-nunber of notor rotor bars, Stator slots, rotational speed; nunber
of cooling fan bl ades; RPM of notor; bearing manufacturer, bearing type,
bearing style and nunber of balls/elenments; nunber of comrutator bars and
conmut at or brushes; and SCR firing frequencies.

PART 2 PRODUCTS

2.

2.

1 EQU PMENT

Rk Ik kb I IR R R I kO e S R R ARk Rk R Rk O ok O O kR SRR I b R R R o

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 NEMA MG
1 and | SO 19401 G6.3 allows. SO 1940-1, &2.5 would
be appropriate on critical nmotors, high cost notors,
and special application notors.

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

Submit manufacturer's catal og data for mptors and encl osures.

Design, fabrication, testing, and performance of notors shall be in
accordance with NEVA MG 1 and | SO 1940-1 and shall meet or exceed the
requi renents as specified herein

Testing and performance of pol yphase induction notors shall be in
accordance with | EEE Std 112, Method B

Efficiency | abeling shall be in accordance with NEVA MG 1.

Al |l owabl e balance limts shall be in accordance with | SO 1940-1, Table 1

1.1 Ef ficiency

Metric notor sizes shall be converted to English units by multiplying the
kilowatt rating by 1.34 to determ ne the horsepower equivalent. The result
shal | be conpared to the notor sizes listed in DOE Cl -1 and the cl osest
size listed to the horsepower equival ent shall be used for deternining
efficiencies.

Motors shall have efficiencies in accordance with the recomended | evel s
specified in DOE Cl-1.

2 MOTOR TYPES

EE R R R S I R I R R I R S R I R R R S R I R I R R R R R S R R R O

NOTE: Energy efficient induction notors are

requi red when the projected annual operating hours
are greater than 2,000 and notors are rated 3.7 to
185 kilowatt 5 to 250 hp

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS
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2.

2.

[ Motor shall be marked to show the index letter, which shall be the letter
shown or a letter that indicates a higher efficiency.]

Motors shall be of the follow ng types:
250 watt rating 1/3 HP and snaller, single phase - capacitor start

375 watt 1/2 HP and | arger, three-phase - induction squirrel-cage type,
NEMA Design B, having normal starting torque and | ow starting current

Mot ors shall be designed for across-the-line starting and shall be designed
with torque characteristics to carry the specified rated starting | oad.

Mot ors shall have factory-sealed ball bearings with an L-10 rated |life of
not |ess than [30,000] [50,000] [80,000][__ ] hours in accordance with
ABVA 9 or ABMA 11.

3 SI ZES OF MOTORS

Rk Ik Sk kR IR R R Ik O R R Rk Rk S R R R O O kS I O I S

NOTE: \When part |oad operation is required, specify
efficiency and power factor at 1/2 and 3/4 as well
as full 1oad.

WAt t age Hor sepower ratings indicated are mini num
si zes for guidance only and do not limt the notor
si ze.

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREEEEREEEEEEEEEEREEEREEEEEEREEEEEEESES

3.1 Mot or s

Motors shall be of a sufficient size for the duty to be performed and shal
not exceed the full-load rating when the driven equi pment is operating at
specified capacity under the nost severe | oading conditions.

. 3.2 El ectrically Driven Equi prent

VWhen el ectrically driven equipment differs fromthat indicated, adjustnments
shall be nade to the notor size, wiring and conduit systems, disconnect
devices, and circuit protection to accommbdate the equi pnent actually
installed, at no additional cost to the Governnent. Control and protective
devi ces shall be in accordance with Section 26 05 70.00 40 H GH VOLTACE
OVERCURRENT PROTECTI VE DEVI CES and Section 26 05 71.00 40.00 40 LOMVOLTAGE
OVERCURRECT PROTECTI VE DEVI CES

.4 VOLTAGE RATI NGS

Mot ors shall have the follow ng m ninumvoltage ratings:

MOTOR SI ZE MOTOR
MOTOR TYPE  WATTAGE RATI NG SERVI CE VOLTAGE RATI NG
Si ngl e- phase 250 and 120/ 208-vol t, 115-vol t,
snal | er 3- phase, 60- hertz
4-wire
3- phase 375 and 120/ 208-vol t, 200-vol t,
| ar ger 3- phase, 3- phase
4-wire 60- hertz
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2.

2.

MOTOR SI ZE MOTOR

MOTOR TYPE  WATTAGE RATI NG SERVI CE VOLTAGE RATI NG
3- phase 375 and 480-vol t, 230/ 460-vol t,
| ar ger 3- phase, 3- phase,
3-wire 60- hertz
MOTOR SI ZE MOTOR
MOTOR TYPE HORSEPOVER SERVI CE VOLTAGE RATI NG
Fracti onal 1/ 3 and 120/ 208-vol t, 115-vol t,
hor sepower, smal | er 3- phase, 60- hertz
si ngl e- phase 4-wire
Fracti onal 1/2 and 120/ 208-vol t, 200-vol t,
and integral | ar ger 3- phase, 3- phase
hor sepower, 4-wire 60- hertz
3- phase
Fracti onal 1/ 2 and 480-vol t, 230/ 460-vol t,
and integral | ar ger 3- phase, 3- phase
hor sepower, 3-wire 60- hertz
3- phase

5 TEMPERATURE RATI NG AND | NSULATI ON

Mot ors shall be designed for continuous operation at the rated full load in
an anbi ent tenperature of [40 degrees C] [104 degrees F] |

Insul ation level shall be at least Class [B] [F] [_].

6 MOTOR HOUSI NGS

EE R R R S I R R R I O I R R R R I O S R R I R R R R R R R R O

NOTE: For notors in outdoor applications and indoor
applications in a harsh environment refer to Section
09 96 00 HI GH PERFORMANCE COATI NGS

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

The notor housing shall have a snooth surface in the vertical, horizontal,
and axial directions at each bearing housing for attaching a nagnet
nount ed accel eroneter in order to nonitor the notor vibration. The
surface shall be on the bearing housing. The axial surface will be as
close to the notor centerline as possible. The surface will have a finish
of 63 mcro-inch mininum D aneter of finished surface shall be 50
mllinmeter 2 inch mnimum and nmust be corrosion resistant. As an option
sound di sks can be used to neet the snooth surface requirenent. Disk shal
have a m ni mum thickness of 9 millinmeters 3/8 inch.

Rk Ik kR R IR R R Sk S ke S O R AR Rk R R Rk O o O O R R R IR R I S b I Rk o

NOTE: Good frequency response (required for
accurate vibration data) is nore related to placing
the accel eronmeter magnet on a clean surface with a
| ubri cant between the magnet and the surface than a
hi ghly polished surface. Wen using a stud nounted
accel eronmeter, nmounted directly to the disk or

fini shed surface, mninmumsurface finish is 32

ni cro-inch.
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NOTE: When using stud nounted accel eroneters
specify the hole size per the accel eroneter's
manuf acturers instructions. Most threaded
accel eroneters use 1/4-28 or 10-32 thread size.

Rk Rk kR IR R R I kO ke S O R AR Rk R R R Rk O ok O I R R I O I b R R o
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NOTE: Surface nust be |level to prevent
accel eroneter magnet from rocki ng.

EE R R R I R R I I R R R I I R R R Ok S R R I R I R I O R O

Surface shall be level within 1 degree or 0.0254 nillineters .001 inch

The snooth surface shall be identified(using a |label or plate) "Vibration
data collection point - Do Not Paint"

.7 MOTOR ENCLOSURES

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Mbdtors with full enclosures require a way to
ef fectively collect vibration data.

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

[Motors installed in indoor, clean, dry, nonhazardous |ocations shall have
open-type drip-proof enclosures. Enclosures shall have a hinged access
cover at each vibration collection point. Cover nust be |arge enough to
enabl e the placenent of a magnet/accel eroneter data collection instrunent.]

[Motors installed in indoor, wet, nonhazardous |ocations shall have open
spl ash-proof enclosures. Enclosures shall have a hinged access cover at
each vibration collection point. Cover nust be |arge enough to enable the
pl acement of a nagnet/accel eroneter data collection instrunent.]

[Motors installed in indoor, nonhazardous | ocations where it is necessary
to protect the nmotor fromdirt, noisture, chenical funes, or other harnfu
ingredients in the surroundi ng atnosphere shall be the totally encl osed
type, with either of the follow ng:

[ Total ly encl osed, not fan-cool ed, enclosures not equi pped for cooling
by nmeans external to the enclosing parts. Enclosures shall have a

hi nged access cover at each vibration collection point. Cover nust be
| arge enough to enable the placement of a magnet/accel eroneter data
collection instrunent.]

[Total ly encl osed fan-cool ed encl osures for exterior cooling by neans
of a fan or fans integral with the nachine but external to the

encl osing parts. Enclosures shall have a hinged access cover at each
vi bration collection point. Cover must be | arge enough to enable the
pl acenent of a magnet/accel eroneter data collection instrunment.]]

[Motors installed in outdoor, nonhazardous |ocations shall have water proof
encl osures. ]

[Motors installed in hazardous |ocations for Classification I, [Division 1]

or [Division 2] shall neet or exceed the m ni mumrequirenents of NFPA 70,
Article 501.8. Type of enclosure shall be approved by the Contracting

SECTION 26 60 13.00 40 Page 9



Oficer prior to fabrication for the class and group of hazard in which the
notors are | ocated.]

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEEREEEREEEEEEREEEEEEEEEEEEEEREEEEEEREEEEEESE]

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

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Mot ors wi th weat her proof/wat er proof encl osures shall have pernmanent

accel eronmeters installed in the horizontal, vertical, and axia

directions. The enclosure shall have a penetration installed to enable the
accel erometer cables to be routed to outside the enclosure. A data

coll ection box shall be nmounted to the outside of the notor enclosure in a
| ocation that is easily accessible. Data collection box shall be rated

NEMA 4R.

. 8 SERVI CE FACTOR

Service factor of general purpose and other open ac notors shall be in
accordance with NEVA MG 1.

Totally enclosed ac notors shall have a service factor of [1.15] [__ ].

.9 FACTORY TESTS

Factory test all nmotors in accordance with the requirenents of NEVA MG 1.
Pol yphase induction notors shall be factory-tested in accordance with

| EEE Std 112, Method B. Tests shall consist of nmeasurenments 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. Routine tests on wound-rotor induction
notors shall include the nmeasurenment of wound-rotor open-circuit voltage
across the slip rings under | ocked-rotor conditions. Electrical tests
shal | consist of winding resistance, insulation resistance, and

hi gh-potential tests. Subnit certified copies of factory test results for
approval prior to shipment fromthe factory. Previous test reports on
identical notors are not acceptable for these tests.

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON

Motors shall be installed, aligned, and connected in accordance with the
equi prent manuf acturer's instructions.

Motors shall be bolt mounted. Mdtor feet shall be coplanar within 0.0254
mllinmeters0.001 inch. Base nmounting points shall be accessible and

adj ustabl e to enabl e machine alignment. Mtors over [7.5] [10] [15] [20]
[25] hp shall have alignment jack bolts installed to enable alignnent.

Alignnment of notors shall be rechecked and adjusted as required after the
not or has been in operation for not less than [48] [__ ] hours.

.2 ALI GNVENT

Before attenpting alignnent, the contractor will denonstrate that the | oad
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does not have any |l oad/force inposed by the piping system M nimum

al i gnment val ues (below) are for notor and | oad at normal running
tenmperatures. Values must be conpensated for thermal growth. Limted
noverment of the motor or load (comonly known as bolt-bound) nust be
corrected to ensure alignnment capability. Hold down bolts shall not be
undercut in order to perform adjustnent.

Shinms shall be comrercially die-cut, wthout seams or folds, and be made of
corrosion resistant stainless steel. No more than four shinms shall be used
at any single point.

Mot or and | oad shall be aligned to the foll owi ng m ni nrum specifi cati ons:

Speed( RPM Cd ose- Coupl ed C ose- Coupl ed Spool Piece Angle
Ofset (mls) Angle(mls/in.) (mls/in. @coupling pt.)

600 6.0 2.0 3.0
900 5.0 1.5 2.0
1200 4.0 1.0 1.5
1800 3.0 0.5 1.0
3600 1.5 0.4 0.5
7200 1.0 0.3 0.4

[ Motor/load alignment shall be performed under the direction of the
manuf acturer's representative.]

Fi nal alignment settings shall be provided as part of the final test data.
.3 ELECTRI CAL TESTS
Performcontinuity test on all phases.

Performinsul ati on resistance and pol ari zation index test on each phase of
motor. Insulation tests on 480-volt and 600-volt nmotors shall be conducted
using a 1000-volt insulation test set. Insulation tests on notors rated

| ess than 480-volts shall be conducted using 500-volt insulation test set.

Test data shall include the | ocation and identification of notors and
megohm readi ngs versus time. Test data shall be recorded at 15, 30, 45
seconds, and in 1 mnute increnents thereafter up to 10 m nutes. Megohm
readi ngs shall not be |l ess than 25 negohns for each phase and each phase
readi ng shall be within 10 percent of the other two.

Performinspections and test procedures on all notors in accordance wth
NETA ACCEPT and NETA MAINT 7.15.1 for rotating machi nery, AC notors.

Cal cul ate the polarization index of each phase by dividing the 10 mnute
reading by the 1 minute reading. The polarization index shall be greater
than 1.25. Any values |lower shall be rejected and the notor returned to
the factory.

.4 VI BRATI ON TESTS

4.1 Vi brati on Anal yzer

Contractor shall use an Fast Fourier Transformer (FFT) anal yzer to neasure
vibration levels. It shall have the follow ng characteristics: A dynamnc

range greater than 70 dB; a m ninmum of 400 line resolution; a frequency
response range of 5 Hz-10 KHz(300-600000 cpm); the capacity to perform
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ensenbl e averagi ng, the capability to use a Hanni ng w ndow, auto-ranging
frequency anplitude; a mninmum anplitude accuracy over the sel ected
frequency range of plus or minus 20 percent or plus or mnus 1.5 dB.

An accel eroneter, either stud-nounted or nmounted using a rare earth, |ow
mass nmagnet and sound di sk(or finished surface) shall be used with the FFT
anal yzer to collect data. The mass of the acceleroneter and its mounting
shal | have m nimal influence on the frequency response of the system over
the sel ected neasurenent range.

.4.2 Vi bration Data

Vibration data shall be collected in the axial, vertical, and horizontal
direction for each notor bearing.

Two narrowband spectra for each data collection point shall be obtained in
the followi ng manner: For all machines regardl ess of operating speed, a 5
to 500 Hz spectrumw th a m ni mum of 400 lines of resolution shall be
obtai ned. An additional spectrumof 5 to 2500 or 5 to 5000 Hz shall be
acquired for machi nes operating at or bel ow 1800 RPM or greater than 1800
RPM respectively.

Vibration limts shall conformto the follow ng:

Fr equency Range(CPM Vi bration Iimt(inch/sec)
0. 3xRPM to 0. 8xRPM 0.04
0. 8xRPM to 1. 2xRPM 0.75
1. 2xRPM to 3. 5xRPM 0. 04
3.5xRPM to 120, 000cpm 0. 03

Final test reports shall be provided to the Contracting Oficer. Reports
shal | have a cover letter/sheet clearly marked with the System name, Date,
and the words "Final Test Reports - Forward to the Systens

Engi neer/ Condition Monitoring O fice/Predictive Testing Group for inclusion
in the Mintenance Dat abase."

-- End of Section --

SECTION 26 60 13.00 40 Page 12



