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NOTE: This gui de specification covers the
requirenents for the repair and replacenent of notor
generator sets, 60 to 400 Hz.

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.

Commrent 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)
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NOTE: This specification should not be used for new
equi prent procurenents. Mtor generated sets do not
comply with Navy energy efficiency standards.

Desi gners shoul d use Section 26 35 43 for new 400 Hz
solid state frequency converter systens for al
inverters rated higher than 60 KW If used to
procure notor-generator sets with 50 Hz input, the
gui de specification needs to be tailored for this
application by the specifier.
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NOTE: The followi ng information shall be shown on
t he project draw ngs:

1. Equiprent: Show |location of all equipnent.
Provi de single-line diagrans, elevations, limting
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di mensi ons, and equi prent ratings which are not
covered in the specification. Indicate renote
i ndi cating or control requirenents
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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 organization, designation, date,
and title.

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. Al so 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 ATI ON ( ABVA)

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

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)

ANSI C39.1 (1981; R 1992) Requirenents for Electrica
Anal og I ndicating Instruments

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)
| EEE C2 (2007; Errata 2006 & 2007; | NT 44-56 2007;

I NT 47, 49, 50, 52-56 2008; |INT 57, 58,
51, 48, 59 2009) National Electrica

Saf ety Code

| EEE C57. 13 (2008) Standard Requirenents for
I nstrument Transforners

| EEE Std 115 (1995; R 2002) Test Procedures for
Synchronous Machines: Part |: Acceptance
and Performance Testing; Part I1: Test

Procedures and Paraneter Deternination for
Dynami ¢ Anal ysi s
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NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)

NEVA | CS 2 (2000; R 2005; Errata 2008) Standard for
I ndustrial Control and Systens:
Controllers, Contactors, and Overl oad
Rel ays Rated Not More than 2000 Volts AC
or 750 Volts DC. Part 8 - Di sconnect
Devices for Use in Industrial Control
Equi pnent

NEMA | CS 6 (1993; R 2006) Standard for Industrial
Control s and Systenms Encl osures

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

NEVA VWD 1 (1999; R 2005) Standard for GCeneral
Requirements for Wring Devices

NEVA VWD 6 (2002; R 2008) Standard for Wring Devices
- Dinensional Requirenents

NATI ONAL FI RE PROTECTI ON ASSCC!I ATI ON ( NFPA)

NFPA 70 (2008; AMD 1 2008) National Electrical
Code - 2008 Edition

NATI ONAL FLU D POAER ASSCCI ATl ON ( NFLPA)

NFLPA C12. 11 (1987; R 2002) Instrument Transformers for
Revenue Metering, 10 kV BIL through 350 kV
BIL (0.6 kV NSV through 69 kV NSV)

U. S. DEPARTMENT OF DEFENSE ( DOD)

M L- STD- 1399- 300 (Rev B) Interface Standard for Shipboard
Systenms Section 300A El ectric Power,
Alternating Current (Metric)

M L- STD- 461 (Rev F) Requirenents for the Control of
El ectromagnetic Interference
Characteristics of Subsystens and Equi pnent

M L- STD- 704 (Rev G Aircraft Electric Power
Characteristics

M L- STD- 810 (Rev G Departnent of Defense Test Method
Standard for Environmental Engineering
Consi derati ons and Laboratory Tests

UNDERWRI TERS LABORATORI ES (UL)

UL 467 (2007) Standard for G oundi ng and Bondi ng
Equi pnent
UL 489 (2009) Standard for Ml ded-Case Circuit

Br eakers, WMbl ded- Case Swi tches and
Circuit-Breaker Encl osures
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UL 506 (2008; Rev thru Dec 2009) Standard for
Specialty Transformers

UL 508 (1999; Rev thru Sep 2008) Standard for
I ndustrial Control Equi pnent

.2 RELATED REQUI REMENTS

Section 26 00 00.00 20 BASI C ELECTRI CAL MATERI ALS AND METHODS, applies to
this section, with the additions and nodifications specified herein

.3 SYSTEM DESCRI PTI ON

Provi de notor-generator set[s] with accessories, auxiliary equipnment, and
associ ated work as specifi ed.

. 3.1 Equi pnent Design and Construction
The notor-generator[s] shall be designed and constructed so that no parts
work | oose in service and shall be built to withstand strains, jars,
vi brations, and other conditions incident to shipping, storage,
installation, and services.

.3.2 Protective Device Coordination
Protective equi prent shall be coordinated to ensure correct overload and
fault clearing sequences. Provide recomended settings of adjustable
protective devices.

. 3.3 Saf ety Features
Power transm ssion apparatus (belts, pulleys, couplings, etc.) shall be
encl osed or properly guarded to prevent injury to personnel who ni ght
accidentally conme in contact with them

. 3.4 Envi ronmental Conditions

M L- STD-810. The notor-generator set[s] shall operate satisfactorily at
rated single- and three-phase | oads under the foll ow ng conditions:

[1.3.4.1 I ndoor Units

a. Anbient tenperatures ranging fromzero degrees Cto plus 40
degrees C when operating

b. Anbient storage tenperature ranging frommnm nus 25 degrees Cto
pl us 55 degrees C

c. Relative humidity up to 95 percent.

1[1.3.4.2 Qut door Units - Nom nal Conditions

a. Anbient tenperatures ranging frommnus 20 degrees Cto plus 50
degrees C when operating

b. Anbient storage tenperature ranging fromm nus 20 degrees Cto
pl us 55 degrees C
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c. Rainfall as encountered in a |local e

d. Relative humdity up to 100 percent, including conditions where
condensation takes place in the formof water or frost

e. Fungus growth as encountered in tropical clinates
f. Dust as encountered in desert areas.
1[1.3.4.3 Qutdoor Units - Extrene Conditions

a. Anbient tenperatures ranging frommnus 46 degrees Cto plus 55
degrees C when operating

b. Anbient storage tenperature ranging fromm nus 46 degrees Cto
pl us 55 degrees

c. Rainfall as encountered in any |locale

d. Relative humdity up to 100 percent, including conditions where
condensation takes place in the formof water or frost

e. Fungus growth as encountered in tropical clinates
f. Dust as encountered in desert areas
g. Exposure to salt-laden fog
]1.3.5 Desi gn Data
1.3.5.1 Mot or - Gener at or Sets Cal cul ati ons
Submit with explanatory data for calculations, listing applicable
paraneters, the formula synbol for each parameter, and applicable fornmulas
pl us the step-by-step cal culations, as a i ni mum
a. Overload and fault clearing sequence coordination cal cul ati ons and
time-current characteristic curves of the system s | ow voltage
protective devices and schenes. Provide recommended settings of
adj ust abl e protective devices.
[b. Mean tine between failure reliability cal culations for
(1) Mdtor generator sets
(2) Bearings.]
1.3.5.2 Mot or - Generator Sets Data Sheets
Submit notor generator set data sheets (each size) in conformance with the
requirenents for shop draw ngs. Include applicable values for 75 degrees
Cel sius (C) and 400 Hz operation, with the exception of the 60 Hz devices
for which 60 Hz val ues shall be noted. List two frequency ratings for
equi pnent operated at 400 Hz and utilizing equipnent nornally rated at 60
Hz.

a. Mtor-generator set comnbined conponent characteristics

(1) Mean tine between failures (MIBF) in hours: [
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(2) Overload capacity, satisfactory operating period:

(a) At 1.25 full load in mnutes [____ ]
(b) At 1.20 full load in mnutes [_____ ]
(c) At 1.10 full load in mnutes [___ ]

(3) Efficiency:

(a) At 0.25 full load in percent [___ ]
(b) At 0.50 full load in percent [___ ]
(c) At 0.75 full load in percent [___ ]

(d) At full load in percent [
(4) Short-circuit capability at three tines rated current in
seconds or provide short-circuit capability on a per-unit basis
and duration of capability in seconds [
(5) Frequency characteristics:

(a) Steady-state regulation in percent [__ ]

(b) Deviation change rate curve [__ ]

(c) Transient limts envel ope nodul ation in percent |

(6) Voltage characteristics:

(a) Steady-state regulation in percent [__ ]

(d) Drift over a 30-day interval for an anbient tenperature range
from 10 degrees C to 40 degrees C +|

(e) Step-load change at 20 percent of full load +[__ ] to

(h) Modul ation in percent |
(i) Vol tage unbal ance, bal anced | oads in percent [
(j) Vol tage unbal ance, unbal anced loads in percent [__ |
(7) Waveform characteristics:

(a) Total balanced |oad root nmean square (rns) harnonics
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line-to-line in percent, line-to-neutral in percent [___ ]

(b) Maxi mum bal anced | oad, single rns harnmonic of the fundanenta

at the steady state voltage in percent [__ ]

(c) Deviation factor in percent [__ |

(d) Waveformoscillograph for all above conditions [__ |
Mot or

(1) Meke [_____ ]

(2) Model [__ ]

(3) Type of motor [___ |

(4) Type of field [____ |

(5) Power factor, lagging |
(6) Input rating in volts |
(7) Frequency in Hz [
(8) Full-load notor current in anperes [__ ]

(9) Nunber of poles [

(10) Full-load rating in kilowatts horsepower [ |

(11) Synchronous speed in revolutions per mnute (rpm) [__ ]
Gener at or

(1) Meke [____ ]

(2) Model [__ ]

(3) Type of generator [__ |

(4) Type of field [____ |

(5) Power factor, lagging [__ |

(6) Qutput rating in volts [__ ]

(7) Frequency in Hz [
(8) Full-load generator current in anperes [

(9) No-load field current in anperes or field rating in
vol t-anperes [__ |

(10) Nunber of poles [_ ]
(11) Full-load rating in kilovolt-anperes (kVA) [____ ]
(12) Synchronous speed in rpm[___ ]
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1.3.5.3 Paral | el Operation Studies

Submit a parallel operation study before manufacturing the notor-generator
set. Indicate that satisfactory operation can be expected. [Analyze

exi sting notor-generator sets, voltage regulators, and el ectronechani cal
energy transients to determne conpatibility with units supplied.] As a
part of the study, confirmthat transients do not exceed required val ues.

1.4 SUBM TTALS
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NOTE: Review subnittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submttals
required for the project. Submittals should be kept
to the mininmumrequired 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
subnmittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the subnmittal 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 Office. 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 Army projects.

Rk Ik kR IR R R O kO e O O I A Rk R R O Rk Ik I kS O O R R o

Government approval is required for submttals 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 subnittal for
the Government.] The follow ng shall be submitted in accordance with
Section 01 33 00 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Mot or - gener at or set fabrication

Indicate as a mininum the certified outline, general
arrangenent (setting plan), and anchor bolt details.
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SD- 03 Product Data
Mbt or - gener at or sets
M scel | aneous controls and ancillary control devices
| nput / Qut put devi ce
Protective control devices
El ectrical instrunments
Paral I el ing control equi prment]
SD- 05 Design Data
Mot or - generator sets cal cul ations
Mot or - generat or sets data sheets
Paral |l el operation studies
SD- 06 Test Reports
Tr ansi ent
Ground resistance tests
Submit transients test results as required in paragraphs
entitled "Transient Test." Indicate on each, acceptable linits
for voltage and frequency. For ground resistance test, subnit
results as required in paragraph entitled "G ound Resistance
Tests."
SD- 07 Certificates
Manuf acturer's Representative's Qualifications
Factory test data
Factory test schedul e
Field test schedul e
Submit evidence that the nmanufacturer's representative is
qualified to provide specified services, as specified in paragraph
entitled "Qualifications," in this section
SD- 08 Manufacturer's Instructions
Mot or
Cener at or
Control wunit
Anchor bol t

Submit installation drawings for the above.
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SD- 09 Manufacturer's Field Reports
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NOTE: Require witnessed factory tests only when
required by the using agency or the critical nature
of the load. Electromagnetic interference tests
complying with M L-STD-461 shall be required for
facilities which support airborne weapons systens
and conputer and conmuni cati ons projects.

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

Mot or - generat or sets

NEMA MG 1. Submit [5] [ ] copies of each for
not or-generator set. |Include design tests, production tests, and
conformance tests for approval before delivery of equipnent to the
project site. Manufacturer's tests shall be perforned at the
manufacturer's facilities [and shall be w tnessed by the
Contracting OFficer or a representative of the Contracting
Oficer]. Tests shall conformto the test method requirenents of
NEVA MG 1, except for parts relating to el ectromagnetic
interference, and repetition of voltage regul ation and required
vol t age adj ustnent tests.

SD-10 Operation and Mai ntenance Data
Mot or - generat or sets, Data Package 3

Submit in accordance with Section 01 78 23 OPERATI ON AND
MAI NTENANCE DATA.

1.5 QUALI TY ASSURANCE

1.5.1 Certification
Certify final test plans and procedures, instrunmentation used, and test
reports. Conply with the requirenents of the paragraph entitled, "Factory

Test Schedules[,][.]" [including requirenents for oscillographs, in
par agraph entitled, "Transients."]

1.5.2 Manuf acturer's Representative's Qualifications
Evi dence that the nmanufacturer's representative is qualified to provide
specified services. The manufacturer's representative shall be qualified
by know edge of the design, installation, and testing of 400 Hz, |ow

vol t age systens, acquired through professional education and rel ated
practi cal experience.

PART 2 PRODUCTS
2.1 MATERI ALS AND EQUI PMENT

Conformto the standards and specifications herein. Electrical ratings
shal | be as indicated.

2.1.1 Beari ngs

Ensure reliability in accordance with ABVA 9, Method L-10 cal cul ati ons.
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2.1.2 Mol ded- Case Circuit Breakers, Low Voltage Type
UL 489.
2.1.3 El ectrical Instrunents, Indicating Type

ANSI C39.1; 108 mr 4.25 inch square swi tchboard type accurate to within one
percent of full scale or equival ent accuracy digital-readout type when
specifically permitted. Digital meters shall have a m ninmal nuneral height
of 19 mr 0.75 inch and shall provide a three-figure readout for values of

| ess than 100.

2.1. 4 El ectromagnetic Interference Limts

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Do not include el ectronagnetic interference
requi renents unless specifically included in the
proj ect requirenents or requested by the using

agency.
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M L- STD-461 for Class C2 equi prent neasured in accordance with M L-STD-461
2.1.5 I ndi cator Lights

Sel f-contai ned, transformer-type operating at approximtely [6 volts or

m ni ature base-type operating at 12 volts and havi ng m ni nrum 14, 000- hour

life] [24 volts and having a m ni mum 60, 000- hour life].

2.1.6 I nsul ati on

NEMA M5 1, Class F or H for synchronous machi nes, except that asbestos
insulation is prohibited.

2.1.7 Nanepl at es

Provide | am nated pl astic naneplates, a mninum size of 25 by 65 mr one
inch by 2.5 inches. Install on equipnment, controls, instrumentation,
indicator lights to identify functions and, where applicable, positions.
Lettering shall be a mnimum height of 10 mr 0.25 inch, engraved on a

bl ack-on-white matte finish.

2.1.8 I dentification

A nmetal nanepl ate not exceeding 125 by 155 mr 5 by 6 inches shall be
permanent|y attached by the nanufacturer of the unit in a convenient

| ocation on the outside of the unit. Naneplate information shall include
manuf acturer's name and code identification nunber, required i nput and
out put voltage, frequency and current at full |oad, and total weight.

2.1.9 Reliability Calcul ati on Data Base

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

NOTE: Designer should refer to M L-HDBK-217 for

reliability calculation data base
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Provide failure rate calculation on the notor-generator and the electronic
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conponents.

.1.10 Synchr onous Machi nes
NEVA MG 1.

.1.11 I nstrunment Transforners
NFLPA C12.11 and | EEE C57. 13.

.2 MOTOR- GENERATOR SETS
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NOTE: Include paralleling requirenent when it is
required to parallel two or nore nmachines to serve a
common | oad or bus. Indicate required data of any

exi sting notor-generator sets which are to be
paral | el ed.

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

Provi de notor-generator set[s], [each] consisting of a notor-generator
assenbly for [60 to 400 Hz] [50 to 400 Hz] conversion, exciter-voltage
regul ator system voltage regulator with standard controls, protective
devi ces, input/output devices, instrunmentation, ancillary control devices,
[necessary devices for paralleling and control,] and other accessories as
specified. Set[s] shall conformto the applicabl e standards and
specifications herein. Electrical ratings shall be as indicated. The
conpl ete equi pnent shall be enclosed in accordance with NEVA | CS 6, Type
[1] 3] [____ ]. Franmes and encl osures shall be verm n-proof.

2.1 Rat i ng

Provi de set[s] which [has] [have] a cal culated nean time between failures
(MIBF) exceedi ng 15,000 hours when provided with yearly servicing and
mai nt enance.

.2.1.1 Mot or

Thr ee- phase, [1,200] [__ ] rpm synchronous, with a [480] [208]

[ ]-volt, [60 Hz] [50 Hz] rated i nput which maintains a mninumO0.9
power factor for |oads exceeding 49 percent of rated load and a m ninmum 0. 8
power factor for |esser |oads or which maintains a unity power factor at
full load and operates on a constant excitation regardless of |oad. Ensure
adequat e horsepower to drive the generator at 120 percent rated |load with
the out put characteristics specified.

.2.1.2 Gener at or

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

NOTE: Coordinate with notor speed in above

paragraph. The 1200 RPM shown is for 60 Hz.

I ndi cate appropriate RPMif 50 Hz notor is chosen
R I S S S S S S I I R I S I R R S I I I R R I I S
Thr ee- phase, [1,200] [__ ] rpm synchronous, with a [ ]-volt, 400 Hz
rated output having a mininmumfull-load capacity of [__ ] kVA at 0.8
| aggi ng power factor when providing the output characteristics specified.
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2.2.2 Capability and Performance Requirenments
2.2.2.1 Overl oad Capacity

Satisfactory operating tine is based on not nore than one overload per 24
consecutive hours of operation.

Percent of full | oad Satisfactory operating tine
125 percent 5 mnutes
120 percent 30 minutes
110 percent 60 mi nutes

2.2.2.2 Effi ci ency of the Motor GCenerator

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Choose the efficiency rating for the proposed
unit fromthis table according to the size of the
unit.

Mbt or Gener at or Set

Rating in kW M ni nrum Percent Effi ci ency
25 Percent 50 Percent 75 Percent 100 Percent
Load Load Load Load

7.5 - 15 -- 63 -- 70
20 - 30 -- 65 -- 72
40 - 75 60 70 74 77
100 - 160 70 80 83 85

200 75 83 87 88

250 76 84 87 88

In addition, the percent efficiencies shall be in
accordance with the | atest manufacturer's energy
ef ficient equi prent for m ni rum acceptance val ues.

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

The efficiency shall be at least [__ ] percent at rated load, [__ ]

percent at 25 percent load, [__ ] percent at 50 percent |oad, |
percent at 75 percent |oad, and |

_____ ] percent at 100 percent (rated) |oad.

2.2.2.3 Short Gircuit
VWhen a three-phase symretrical short circuit is applied to the unit, the
unit shall be capable of sustaining at |east 300 percent of rated current
for not |less than a 10-second duration or not |less than the tinme required
for the integral system protective devices to interrupt the fault.

2.2.2.4 Radi o Frequency Interference

Provide factory installed devices on synchronous nmachi nes to suppress
generated radio noise to the limts required by ML-STD 461

2.2.2.5 Frequency Characteristics
a. Input/output: Provide 400 Hz output at [60 Hz] [50 Hz] input.

b. Steady-state linmts:
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(1) Regulation: Not to exceed plus or minus one percent

(2) Deviation change rate: Not to exceed val ues shown in Figure
5 of M L-STD- 704.

c. Transient limts: [Not to exceed values shown in Figure 5 of
M L- STD- 704 upon sudden application or renoval of full |oad at
rated power factor] [As specified in ML-STD 1399-300].
d. Mdulation: Not to exceed 0.5 percent.
.2.2.6 Vol t age Characteristics

a. Voltage buildup: Initial voltage buildup shall be conpletely
automati c.

b. Voltage adjustnent: The output voltage shall be capable of being
adj usted over a mni numrange of plus or mnus 10 percent from
rated vol t age.

c. Steady-state limts
(1) Regulation: Not to exceed plus or minus one percent [in
accordance with paragraph entitled, "Voltage Regul ati on System"
in this section]

(2) Stability: Not to exceed plus or nminus 0.5 percent from no
load to full | oad

(3) Sensitivity: Not to exceed plus or mnus 0.25 percent from
no load to full load for a one-hour interva

(4) Drift: Not to exceed plus or minus 0.5 percent over a 30-day
interval for an anbient tenperature range of 10 degrees C to 40
degrees C.

d. Transient limts

(1) Step-load change: Not to exceed plus or mnus 3 percent for
step-1 oad changes equal to 20 percent of full I|oad

(2) Full-load change: Not to exceed plus or mnus 16 percent [in
conpliance with M L-STD-1399- 300]

(3) Recovery time: Not to exceed 0.25 second for a recovery to
the regul ati on band

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

NOTE: Include this requirenment when it is required
to parallel two or nore nachines to serve a comon
| oad or bus. Indicate required data of any existing

not or-generator sets which are to be parall el ed.

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

[(4) Parallel-load change: Not to exceed the value of the
unit-load change transient divided by the nunber of units
paral |l el ed or a no-load change transient of 3 percent.]

e. Mdulation: Not to exceed 0.5 percent
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2.2.2.7

2.2.3

Li ne-to-neutral, phase-voltage unbal ance

(1) Balanced load: Not to exceed one percent between individua
I ine vol tages

(2) Unbal anced load: Not to exceed 4 percent for a one-line
voltage fromthe average of the three-line voltages with one-third
rated current on one phase and no | oad on the other two phases.
Wavef orm Characteristics

Bal anced | oad

(1) Total rns harnonics: Not to exceed 2 percent line-to-line
and |ine-to-neutral

(2) Maximumsingle rns harnonic: Not to exceed 1.5 percent of
the fundanental at the steady-state voltage

Unbal anced | oad, total rms harnmonics: Not to exceed 4 percent,
l'i ne-to-neutral

Devi ation factor: Not to exceed 5 percent.

Mot or - Gener at or Set Fabrication
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NOTE: Include paralleling requirenent when it is
required to parallel two or nore nachines to serve a
common | oad or bus. |Indicate required data of any

exi sting notor-generator sets which are to be
paral | el ed.

For some installations with nore stringent noise
| evel standards than OSHA for an 8-hour exposure,
the foll owi ng suggested noi se | evel table can be
used for operations of a notor-generator set.

Cct ave Band Center Sound Pressure Levels
Frequenci es (Hz) dB ref.
(0.002 dynes/cm squar ed)

63 78
125 72
250 67
500 64
1, 000 62
2, 000 60
4,000 58
8, 000 57

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O
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Provide a vertical, two-bearing single shaft to support the notor and the
generator, an exciter-voltage regul ator system [and necessary devices for
paralleling and control]. Munt on a comopn rigid steel base with the
rotor assenbly statically and dynanically bal anced so as not to exceed a

0. 002 doubl e-anplitude indicator reading. The noise |evel shall not exceed
85 deci bel s adjusted at a distance of 915 mm 3 feet fromthe set and
approxi mately one-half the set height.

.2.3.1 Beari ng Requirenents

Provide vertical shaft configuration. Construct shaft using bearings with
a mni mum cal cul at ed 150, 000- hour |ife when properly lubricated. Provide
either a cylindrical roller or ball-type top bearing with an angul ar
contact-type bottom bearing or an angul ar contact-type top bearing with a
cylindrical roller or ball-type bottombearing. Conformconstruction to
the follow ng requirenents

a. OCylindrical roller or ball-type bearing: Lock either on the inner
or outer race of the shaft in a manner which permts free novenent
axially with the other race and elimnates thrust on the bearing.

b. Angul ar contact-type bearing: Provide the necessary thrust and
radi al | oad capacity.

Rk Rk kIR Rk S S O e S S S AR Rk R O R Rk Ik kS I O R SRR o

NOTE: Coordinate with paragraph entitled "Al arm

I ndication" for requirenents of oil tenperature and
low oil level indications on the type of lubrication
system sel ect ed.

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

c. Lubrication: Provide either a single lubrication reservoir for
bot h bearings or individual lubrication reservoirs for each
bearing. Provide a built-in oil spray or grease lubrication
systemw th punp for angul ar contact-type bearings and an oil bath
[ ubrication systemfor cylindrical roller or ball-type bearing.

I ndi vi dual reservoir capacity shall be a mininumof 2 liters 2
quarts and of sufficient size to provide adequate |ubrication

Use | ubricant reconmended by the manufacturer. Equip each
reservoir with a sight gauge plus specified al arm systens; provide
beari ng-cl osure | ubricant seals, where necessary, to prevent |eaks.

.2.3.2 Synchr onous Machi nes

Brushl ess-type, self-ventilated, dripproof construction wth w ndings which
are inpervious to oil, solvents, noisture, mld acids, and al kal i es.
[Provide with a stator-shifting drive nmechanismable to shift the notor
stator with respect to the generator stator.] Linmt tenperature rise to
110 degrees C above a 40-degree C anbient tenperature. Anbient operating
tenperature range shall be as specified in the paragraph entitled,

"Envi ronmental Conditions," in this section.

.2.3.3 Vol t age Regul ati on System
The vol tage regul ator shall stabilize the output voltage within one mnute
after start-up and shall remain within a total regul ati on band of one

percent within the unit rating and over an anbient tenperature range in
accordance with the paragraph entitled, "Environnental Conditions," in this
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section. Regulator shall include an adjustable boost circuit, and a neans
shal |l be provided to obtain cable drop compensation of up to 5 percent
resistive and up to 5 percent inductive in order to maintain voltage

regul ation as specified in ML-STD- 704 at a point distant fromthe 400 Hz
output termnals.

2.2.3.4 Exciter-Vol tage Regul ator System

Shall be a totally static systemutilizing either one or two shaft-nounted,
t hree- phase, silicon-diode bridge assenblies to supply the nmotor and
generator fields. Control excitation with a solid-state voltage regul at or
stabilized against long-termdrift and anbient tenperature variation.

2.2.3.5 Di nensi ons
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NOTE: When available space is a critical factor
speci fy the naxi mum di nensi ons accept abl e, otherwi se
omt this paragraph. Mtor-generator excitation
control system and protective devices nmay be
provided in a separate encl osure.
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Physi cal dinmensions shall not exceed [ ].

2.2.3.6 Control Cabi net
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NOTE: The control cabinet requirenents, as

stipul ated, nay not be pertinent to certain parallel
configurations of notor-generator sets. Parallel
configurations may involve provision of a centra
control schene which serves all the notor-generator
sets operating in parallel; such a schene may

precl ude the need for some of the
features/capabilities identified in this paragraph

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

UL 508. Mount controls, indicating lights, protective devices, and
instruments in the control cabinet. Wring shall have anple service | oops
and be protected from abrasion. Secure wiring and wiring harnesses at

| east every 150 mr 6 inches. ldentify ternmnals in accordance with the
wiring diagram All conponents shall be UL recognized or listed, and the
control panel shall have the UL 508 |abel.

2.2.3.7 Conveni ence Qutlets

Each notor-generator shall have a 5-15R duplex, 120 V, 60 Hz outlet. The
5-15R outl ets shall be | abel ed, weather protected, and supplied by the
control transformer through a 15-anpere circuit breaker. Each

not or - gener at or shall have a L5-15 duplex, 120 V, 400 Hz, single-phase
outlet. The L5-15 outlets shall be |abel ed, weather protected, and

i solated frompower until the notor-generator is supplying stable power.
Qutlets shall conformto NEMA WD 1 and NEVA VWD 6, as required.

2.2. 4 I nput / Qut put Devi ce Requirenents

Ful ly-rated, three-pole devices for protection and control of [60 Hz] [50
Hz] input to the notor generator, for protection and control of 400 Hz
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out put of the notor generator, and for disconnecting the 400 Hz notor
generator set output fromthe 400 Hz | oad.

2.2.4.1 Input Circuit Breaker

Provide an industrial-type input circuit breaker with thermal overl oad and
short circuit protection. GCircuit breaker shall conformto UL 489.

2.2.4.2 | nput Motor Controller

UL 508, NEMA ICS 2. Start and stop the synchronous notor with a
synchronous notor controller. Equip with thernal overload units. Limt
full-voltage starting current to 300 percent of running current.
Controllers shall incorporate undervoltage and overcurrent protection
Provi de protective schenes for protection of the field w nding and
rectifier assenbly during starting or pulling out of step. Provision shal
be nmade to permit renote operation.

2.2.4.3 Qut put Di sconnect
Interrupt the 400 Hz output with a vacuum contactor, utilizing that
contactor's 400 Hz input plus integral control devices to provide suitable
control voltage. Provide circuit breaker disconnect and fuse protection
for the control circuit.

2.2.5 Paral | el i ng Control Equiprment and Circuitry
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NOTE: Include this requirenment when it is required
to parallel two or nore nachines to serve a conmon
|l oad or bus. Indicate required data of any existing

not or - generator sets which are to be parall el ed.

Rk Ik kR IR R R I kO S S R Rk Rk S Rk Ik kS b O I R I R

Provide a conpletely automatic control for normal operation and manua
controls for backup operation. Control the stator-shifting drive nechani sm
to pernit shifting of the unit's phase angle, as necessary, to parallel and
share | oads equally with the other notor generator sets of the
installation. Equip the notor generator set with necessary sw tchgear or
swi tchboards. Allow closing of the output disconnect only when that notor
generator set's voltage and phase angl e matches bus vol tage and phase angl e
of a common bus supported by notor generator sets having the sane

el ectrical characteristics, internal inpedances, voltage, and frequency.
Install controls, instrunents, and indicator lights on the sw tchgear or

swi tchboard control. Provide each set with two white indicator lights with
nanmepl ates inscribed "Unit Synchronism and "Bus Synchronism?"

respectively. Alternatively, provide one white indicator light with an

i ndi cator naneplate inscribed "Synchronismin Process" and one digita
readout indicating that the synchronismdid not take place. The

parall eling systemshall provide the necessary termnation for remote and

| ocal operation.

2.2.5.1 Automatic Paralleling

a. Provide for unmanned control to start up, |oad share, |oad shed,
and shutdown units as necessary to neet |oad demand. Either
automatic or manual neans for alternating the units to equalize
| ead nmachi ne selection and unit running tines between units shal
be provided.
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(1) Provide a naster selector switch which selects the unit to be
the master unit. The slave units will be started in order after
the master unit reaches a predeterm ned percent of |oad.

(2) Provide by-pass selector switch to provide a neans of

by- passing the notor generator set in which a fault has occurred
or to performthe routine maintenance as necessary on any

not or - gener at or set.

b. The automatic paralleling operating shall function as follows:

(1) Wen the 400 Hz | oad reaches 70 percent (adjustable from 50
to 100 percent), of the nmaster's maxi numrating, as measured at

the main output bus, the first slave will be "ready" to start, but
will be prevented by a tine delay relay (adjustable fromtwo to
five minutes). |If the load remains over 70 percent, and the tine

delay of two to five minutes has been reached, the slave wll

start and be autonmatically paralleled with the main bus. After
phase al i gnment between the nmain bus and the unit being paralleled
has been achi eved, the main output breaker of the slave generator
will close and the two notor-generators will share the total

| oad. When the second notor-generator reaches 70 percent rating,
the sane sequence will bring the next notor-generator on line.

(2) Automatic droop conpensation sensing and control circuitry
shall be provided, to insure that |oad sharing with 5 percent wl|
be maintained fromno-load to full-load output rating of the

conbi ned not or - generators.

(3) Provision shall be nmade to prevent "Short Cycling." Once a
machine is started, it will be controlled to run at |east one hour
(time to the adjustable fromfive mnutes to one hour), regardl ess
of | oad.

(4) Wen the 400 Hz | oad share by notor-generators decreases to
30 percent (adjustable from20 to 50 percent), of the conbi ned
out put of the connected notor-generators as sensed at the main
out put bus, the slaves will be turned off in sequence.

2.2.5.2 Manual Paralleling

Provi de for manual control of functions required for automatic paralleling.
.2.5.3 Paralleling Grcuitry Ml function

Qpen an out put di sconnect automatically upon failure of that set to
properly parallel or share load with any other set in a parallel group.

.2.6 Protective Control Devices

Provide relays, instrunent transforners, and circuitry on the generator's
400 Hz output as necessary to provide protective control. Design
protection to neet short circuit and overload requirenents. Design
protective circuits to require operation of a reset button to all ow out put
di sconnect closing after a protective device opens the disconnect.

SECTION 26 32 26 Page 22



2.2.6.1 Overvol t age

Protect by tripping input/output devices for instantaneous overvoltage of
30 percent or nore and for 10 to 30 percent overvoltage |asting nore than
0. 25 second using a relay having an inverse-time characteristic.

2.2.6.2 Under vol t age

Protect by preventing the closing of the output disconnect until the output
voltage is 95 percent of the rated output. |[If, after closing, the voltage
decreases to bel ow 90 percent for |longer than 5 seconds, provide relaying
to trip input/output devices utilizing a field-adjustable, tinme-delayed
circuit with a range of from4 to 10 seconds. Alternatively, provide an

i nverse-tinme-versus-vol tage rel ay whose characteristics reflect those of
Figure 7 of M L-STD 704.

2.2.6.3 Rever se Power
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NOTE: Include this requirement when it is required
to parallel two or nore nachines to serve a comon
| oad or bus. Indicate required data of any existing

not or - generator sets which are to be parall el ed.
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Protect by tripping input/output devices for reverse power in excess of 5
percent of the notor-generator rating.

2.2.6.4 Under f r equency

Protect by tripping input/output devices for underfrequency in excess of 5
percent of the rated output frequency (380 Hz).

2.2.7 M scel | aneous Controls and Ancillary Control Devices

Provi de heavy-duty industrial or sw tchboard-type devices for manua
control and al arm and data indication on the control panel.

2.2.7.1 Manual Contr ol

a. Set control: Provide two "open/close" switches, each with a red
position light in the center of the switch. One switch shal
operate the input notor controller; the other switch shall operate
t he out put di sconnect. Connect |ights, and provide nanepl ates
i nscribed "Mtor CGenerator On" and "Qutput Disconnect C osed."
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NOTE: Include this requirenment when it is required
to parallel two or nore nachines to serve a common
| oad or bus. Indicate required data of any existing

not or - generator sets which are to be parall el ed.
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[b. Synchronization control: Provide a synchronizing switch for
manual control of the paralleling mechani sm]

c. Alarmreset: Provide an "Alarm Reset" pushbutton to silence
audi bl e al arms.
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d.

[2.2.7.2

Push-to-reset: Provide a "Push-to-Reset" pushbutton to test
i ndi cator |ights.

Al arm I ndi cation

Provi de nanepl ates, safety devices, white indicator |ights, and audible
alarms for the follow ng alarm conditions:

a.

b

[j-
[k.

Overl oad

Overvol t age

Undervol tage (audi ble alarmon tripping only)
Under f r equency

G| overtenperature for punped |ubrication systens]
Low oil level for punped lubrication systens]
H gh wi ndi ng tenperature
H gh top bearing tenperature
H gh | ower bearing tenperature

Reverse power]

Failure to parallel].

Shut down of the problem notor-generator set shall automatically bring the
next avail able notor-generator set "on-line."

12.2.7.3

Data | ndi cati on

Provide on the control panel the follow ng for data indication and control.

Digita

a.

[f.

neters are permitted.

An input voltneter and an output voltneter, each with a voltneter
transfer switch having three "line-to-line" positions and one
"of f" position. The voltneter scale shall provide reading for at
| east 10 percent overvoltage. (Voltneter shall be rated 1.0
percent accuracy.)

An output ammeter to read full-load output in the upper third of
the scale with an ammeter transfer switch having three "phase"
positions and one "of f" position

A digital output frequency neter, 390 Hz to 410 Hz scale, having a
400 Hz center with an on/off switch. Field calibrate so that a 60
Hz input to the notor provides a 400 Hz reading on the neter
Provide a digital neter accurate to plus or m nus one Hz.

A running-tinme neter, 99,999-hour, digital, full-scale.

A nmotor-start, five-digit operation counter.

Power factor neter.]
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g. Oher instruments nornally provided by the manufacturer.
.2.7.4 Control CGircuit Transforner

A transformer with a fused, 120-volt, 60 Hz secondary shall be provided for
operation of control and indicating devices. Transfornmer shall conformto
UL 506.

.2.7.5 Term nal Bl ocks

Suitable, clearly and pernmanently | abel ed term nal bl ocks which are readily
accessi bl e shall be included in each separately nounted unit for the
i nterconnecting wiring and for the power supply and | oad connecti ons.

.2.7.6 Lifting Provisions

Provide two forklift openings at each end of the base and two lifting eyes
at each end of the entire set neeting NEVA MG 1 requirenents.

L2.7.7 Heat i ng

Provi de heaters of a naximum 1,000 watts in the notor generator franme to
prevent condensation. Automatically deenergize heaters in the notor and
generator when the set is operating, and automatically energi ze heaters
when the unit is not operating.

.2.8 Renot e I ndicating Provisions

Provide renpte indicating circuitry, and connect to suitable, clearly and
permanent|y | abel ed ternmi nal blocks located in a term nal conpartnent

adj acent to the input termnal conpartnent. The circuitry shall be such
that indicator light informati on can be extended fromthe ternmnals to a
renote | ocation [as shown] [to be designated by the Contracting O ficer].

.2.9 Test Points

A nunber of test points shall be provided and brought to a conmon | ocation
in the control panel. These test points shall be shown on the schematics
and in the mai ntenance manuals. Each test point shall be clearly and

uni quel y | abel ed.

.2.10 Di spl ay

Readi | y readabl e copi es of schematics for the notor, generator, control unit,
and 400 Hz distribution shall be posted inside the control panel doors and
covered with 6.35 mm 1/4 inch plexiglass shields. [Manufacturer shall |eave
anpl e space for the distribution schematics to be added in the field.]

.3 FACTORY TESTS

Performthe tests described herein at the manufacturer's plant. Test
conponents by operating at 400 Hz to determine suitability for operation at
the full 400 Hz naneplate rating.

.3.1 Factory Test Data

Separate test plans and procedures fromtest reports. Submit explanations

of the methods to be used in denonstrating the requirenments. Define tests
required to ensure that the system neets technical, operational, and
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performance specifications. Note milestones that the test requires,

i dentifying equi pnent and personnel required. Ildentify the capabilities
and functions to be tested, including the values and situations conprising
the test. Provide recordings and readabl e data denonstrating that

equi pnent tested neets the limts and operation characteristics specified.
In addition, submt the follow ng outlined data:

. 3.2 Factory Test Schedul e

Submit plans and procedures for factory test at |east 60 cal endar days
prior to schedul ed delivery.

.3.3 Mot or Gener at or Set
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NOTE: If only a notor-generator set is specified,
i ncl ude the bracketed sentence.
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NEMA M5 1, except for parts relating to el ectromagnetic interference and
repetition of voltage regul ation and required voltage adjustment tests.
Test one set of each rating size for conpliance with the performance

requi renents of the equipnment. [Paralleling tests may be sinulated at the
factory.]

2.3.3.1 Mot or CGener at or

a. | EEE Std 115, including the follow ng

(1) Operate every notor generator continuously at |east 8 hours.

Operate at | east one hour at each |load point (25, 50, 75, and 100
percent of rated |load) and 2 hours at 110 percent of rated | oad at
either 0.8 or 1.0 power factor. Record efficiencies and other

rel evant data during each | oad run

(2) Insulation: Test fromeach wi nding to grounded nachine frame
wi th ot her wi ndi ngs grounded.

(3) High voltage dielectric tests: Test fromeach winding to
grounded machine frane with other w ndings grounded.

(4) Total harnmonic content: Test at no |oad and full | oad.

(5) Transients: Test for short-termvoltage and frequency
transi ents occurring upon instantaneous renoval of 50 percent and
100 percent |oad. Repeat each test three tines.
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NOTE: At the text below, do not include

el ectromagnetic interference requirenments unless
specifically included in the project requirenments or
requested by the using agency.
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b. ML-STD 461 for dass C2 equi pnent, except that the radiated
i nterference neasurenents shall be made at a di stance of 2 neters
6 feet. Suppress conducted and radi ated el ectromagnetic
interference so that the normal operation of conmunications and
adj acent el ectrical equipnent is not affected.
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PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Conformto NFPA 70 and | EEE C2 and the approved manufacturer's draw ngs,
witten recommendations, and directions.

3.1.1 G oundi ng
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NOTE: \Where rock or other soil conditions prevent
obt ai ni ng a suitabl e ground, other nethods of ground
shoul d be specified. Where it is inpractical to
obtain the indicated ground resistance val ues, the
desi gner shoul d make every effort within reason to
obtai n ground resistance val ues as near as possible
to the indicated val ues.

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

Grounds shall have a maxi num resi stance-to-solid earth ground of 5 ohns for
| ow vol t age systens.

3.1.1.1 Groundi ng El ectrodes

Uilize electrically continuous metallic buried water piping for grounding
el ectrodes, suppl enmented by groundi ng el ectrodes of the sectional type
driven ground rods. Connect ground conductors to the upper end of the
ground rods using exothermc weld nmethod. Provide bolted (clanped)
connection at equi pnent end of ground conductors.

3.1.1.2 Groundi ng and Bondi ng Equi prrent
UL 467.

3.1.2 Manuf acturer's Representative

Rk Ik Sk kR IR R R I kO e S O R R Rk Rk kO R AR Ik I kS I S I b R R R o

NOTE: Include paralleling requirenents when it is
required to parallel two or nore machi nes.

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

Furni sh a manufacturer's representative to place the notor generator set(s)
in operation and make necessary adjustnents to ensure optimum operation
[including the paralleling under |oad].

3.1.3 Foundati on for Equi pnent and Assenblies

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

NOTE: Mbunting base connections may have to be
given in detail depending on the requirenents for
the seismic zone in which the equi pnent is |ocated.
I ncl ude construction requirenments for concrete base
only if base is not detailed in the draw ngs.

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

Mount notor-generator set on concrete base. [The top of the concrete base
shal |l be approximately 100 mm 4 inches above the finished floor. Edges
above floor shall have 15 mm 1/2 inch chanfer. The base shall be of
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adequate size to project at least 200 mr 8 inches beyond the equi pnment on
each side.] Concrete work shall be as specified in Section [03 30 00
CAST- I N- PLACE CONCRETE.] [" ."] Provide anchor bolt.

3.2 FI ELD TESTS AND | NSPECTI ONS

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

NOTE: Determine whether test |oads can be furnished
by the using agency, but do not state so without
witten station approval

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

Performfield tests and trial operations, and conduct field inspections.
Provi de | abor, equipnment, and incidentals required for the tests [including
| oad banks], except that the Government will furnish electricity [and test

| oads]. Provide the Contracting Officer with 7-days notice, in witing, of
the dates and tines scheduled for tests, trial operations, and inspections.

3.2.1 Fi el d Test Schedul e

Submit plans and procedures for field test at |east 30 cal endar days prior
tothe field tests.

3.2.2 Test Conditions
The tests shall be nade at atnospheric pressure and at roomtenperature.
3.2.3 El ectrical Equi pment and Materials Tests

Test procedures, inspections, and sanpling shall be conducted as specified
in the specifications referenced and as noted in the foll ow ng paragraphs.
Record test data.

3.2.3.1 I nstrunents

Instrunents and instrumentation procedures to be followed shall be
appropriate for the tests to be perforned. Instrunments shall be capabl e of
nmeasuring and recordi ng or displaying test data at a hi gher resolution and
greater accuracy than specified for system and equi pment performance. The
instruments and apparatus used for the tests shall be calibrated by an
approved | aboratory within 30 days of these tests. Verify calibration and
adj ustnents of installed instrunents furnished under this contract just
prior to acconplishing field tests.

3.2.3.2 I nsul ati on Resi stance Tests

Perform on equi pment as listed herein. Performtests with notor-driven or
rectifier-type insulation resistance testers, having a range of up to 500
volts direct current (dc). Disconnect equipnent, including solid-state,
whi ch nmight be damaged by such tests before tests are nmade. Tests shal
measure insulation resistance fromline to ground. Test 600-volt class
circuits and equi pnent, including current-transfornmer and

vol tage-transforner secondary circuits and equi pment. M ni nrum accept abl e
val ues of insulation resistance of circuits and equi pnent shall be as
recommended by the manufacturer.

[3.2.4 Transi ent Tests

Conduct voltage and frequency transient tests on each set by
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i nstant aneously renovi ng 50 percent and 100 percent of rated load at 0.8
power factor. Provide oscilloscope photographs of each transient test, and
state the time interval required to return to stable voltage and frequency
conditions. Indicate acceptable Iimts for voltage and frequency on each
phot ograph. Repeat each transient test three tines, and record data.

13.2.5 Prelim nary Operation

Pl ace into operation equi pnent provided and installed. Mke adjustnents
necessary to ensure proper operation, as instructed by manufacturers of the
equi pnent. Lubricate equipnent prior to operation in accordance with
manufacturer's instructions. Dry out notors before operation as required
to devel op and maintain proper and constant insulation resistance. Upon
approval by the Contracting O ficer, operate notor generator sets under the
supervi sion of the manufacturer's representative at varying | oads
throughout the |l oad range to denpnstrate that operation is proper, that
tenmperatures are norrmal and within the specified linmts, and to ensure that
the units are ready to carry the test |oads specified in the paragraph
entitled, "System Acceptance Tests," in this section, w thout danage to the
conponent s.

3.2.6 System Acceptance Tests

When installation is conplete and in operating condition, performtests to
ensure that equi pnent is functioning properly. Run each unit continuously
for a minimmof 2 hours at rated 0.8 power factor | oad before perform ng

operating tests. Performthree separate operations on each device. Tests
shall include, but not be limted to, the foll ow ng:

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

NOTE: Include this requirenment when it is required
to parallel two or nore nachines to serve a comon
| oad or bus. Indicate required data of any existing

not or-generator sets which are to be parall el ed.

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

a. [Parallel operation: Wth one unit at full |oad, automatically
and manual ly place a second unit in parallel at no |oad; divide
| oad equal |y between the two units, and operate in parallel wth
each unit at one-half load for 15 minutes. Provide additiona
| oad, and increase the load in several increments until both units
are fully | coaded. OCbserve and record | oad-sharing characteristics
at the different |oads. Adjust load again until each unit is at
one-hal f load. Transfer load fromthe first unit to the second
unit. During the preceding operations, check the steadi ness of
| oad sharing and observe and record periodic pul sations, evidence
of frequency hunting, and | oad surges. Repeat the preceding test
until units in the plant have been tested for parallel operation
wi th each other and collectively. Denobnstrate capability of units
to alternate as the starting machine. Record results.]

b. Control operation checks during field testing: During testing,
perform operation checks of which controls are capable to ensure
that controls are functioning satisfactorily. Each instrunent on
the set and engi ne panel shall be observed at several points
during the tests to ensure that instrunents are functioning
properly. Record results.

c. Performoperating test on each protective device and protective
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3.

scheme to ensure that devices and schenes are functioning properly.

2.7 G ound Resistance Tests

Measure ground resistance of each ground rod. Upon conpletion and before
final acceptance of the work, subnmit in witing to the Contracting O ficer
the nmeasured ground resistance of each ground rod and groundi ng system
indicating the location of the rod and grounding system as well as the
resi stance and soil conditions at the time neasurenments were made. Mke
ground resistance neasurenents in normally dry weather, at |east 48 hours
after rainfall, and with the ground rod under test isolated from other
ground rods. Also, nmeasure ground resistance fromeach piece of equi pnent
to the ground rod. Record data.

.3 TRAI NI NG

Furni sh a representative of the 400 Hz equi pnent manufacturer to field
train Governnent personnel. The field training period shall be linted to
[one 8-hour day] [[___ ] 8-hour days] and shall be scheduled with the
Contracting Oficer at |east 2 weeks in advance.

-- End of Section --
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