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SECTION 26 05 71.00 40

LOW VOLTAGE OVERCURRENT PROTECTI VE DEVI CES
02/17

NOTE: This guide specification covers the

requi renents for circuit breakers, fuses, notor
controls, and control devices. This section
supports Section 26 05 00.00 40 COVMON WORK RESULTS
FOR ELECTRI CAL, Section 26 24 16.00 40 PANELBOARDS
Section 26 24 19.00 40 MOTOR CONTROL CENTERS
Accordingly, include it to the extent applicable to
proj ect requirenments. Show frame and trip ratings,
interrupting ratings, and NEMVA types and sizes, as
well as single-line and schematic di agrans,

el evations, and details on draw ngs.

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 reconmended changes for
this gui de specification are wel cone and shoul d be
submitted as a Criteria Change Request (CCR).

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

PART 1 GENERAL
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NOTE: If Section 26 00 00.00 20 BASI C ELECTRI CAL
MATERI ALS AND METHODS is not included in the project
specification, insert applicable requirenments and
del ete the foll owi ng paragraph
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Section 26 00 00.00 20 BASI C ELECTRI CAL MATERI ALS AND METHODS applies to
work specified in this section.
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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.

Ref erences not used in the text are automatically
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 NATI ONAL STANDARDS | NSTI TUTE (ANSI)

ANSI Cl12.1 (2008) Electric Meters Code for
Electricity Metering

ASTM | NTERNATI ONAL ( ASTM
ASTM A240/ A240M (2017) Standard Specification for Chrom um
and Chrom um N ckel Stainless Steel Plate,

Sheet, and Strip for Pressure Vessels and
for General Applications

ASTM A48/ A48M (2003; R 2012) Standard Specification for
Gray lron Castings

ASTM D877/ D877M (2013) Standard Test Method for Dielectric
Br eakdown Vol tage of Insulating Liquids
Usi ng Di sk El ectrodes
ELECTRONI C | NDUSTRI ES ALLI ANCE (ElI A)

El A 443 (1979) NARM Standard for Solid State
Rel ays Service

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS ( | EEE)
| EEE C37. 17 (2012) Standard for Trip Devices for AC
and Gener al - Purpose DC Low Vol t age Power
Crcuit Breakers

| EEE C37.90 (2005; R 2011) Standard for Relays and
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Rel ay Systens Associated Wth Electric
Power Appar at us

| EEE C57.13 (2016) Requirements for |nstrunment
Transformers
| EEE C63. 2 (2009) Standard for Electromagnetic Noi se

and Field Strength Instrunentation, 10 Hz
to 40 Gz - Specifications

| EEE C63. 4 (2014) Anmerican National Standard for
Met hods of Measurenent of Radi o- Noi se
Em ssions from Low Vol tage El ectrical and
El ectroni c Equi pnent in the Range of 9 kHz
to 40 Gz
| PC - ASSOCI ATI ON CONNECTI NG ELECTRONI CS | NDUSTRI ES (1 PC)
| PC D330 (1992) Design Gui de Manual

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMVA)

ANSI C78. 23 (1995; R 2003) Anerican National Standard
for Incandescent Lanps - M scel |l aneous
Types

NEMA 250 (2014) Encl osures for Electrical Equiprent
(1000 Volts Maxi num

NEMA AB 3 (2013) Ml ded Case Circuit Breakers and
Their Application

NEMA FU 1 (2012) Low Voltage Cartridge Fuses

NEMA I CS 1 (2000; R 2015) Standard for Industrial

Control and Systens: General Requirenents

NEMA | CS 2 (2000; R 2005; Errata 2008) Industrial
Control and Systens Controllers,
Contactors, and Overl oad Rel ays Rated 600 V

NEMA | CS 6 (1993; R 2016) Industrial Control and
Systens: Encl osures

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;
TIA 17-11; TIA 17-12; TIA 17-13; TIA
17-14) National Electrical Code

UNDERWRI TERS LABORATORI ES (UL)

UL 20 (2010; Reprint Feb 2012) GCeneral -Use Snap
Switches
UL 489 (2016) UL Standard for Safety Ml ded-Case

Circuit Breakers, Ml ded-Case Sw tches and
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Circuit-Breaker Enclosures
UL 50 (2015) UL Standard for Safety Encl osures

for Electrical Equipment,
Non- Envi ronnent al Consi der ati ons

UL 508 (1999; Reprint Oct 2013) Industrial
Cont rol Equi prent

1.2 SUBMITTALS

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

The Gui de Specification technical editors have
designated those itens that require Government
approval, due to their conplexity or criticality,
with a "G" GCenerally, other submittal itenms 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 subnmittals requiring Government approval on Arny
projects, use a code of up to three characters
within the submttal tags following the "G
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment 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.

Use the "S" Cassification only in SD-11 C oseout
Submittals. An "S" following a submittal item

i ndicates that the submittal is required for the
Sustai nability eNotebook to fulfill federally

mandat ed sustai nabl e requirenents in accordance with
Section 01 33 29 SUSTAI NABI LI TY REPORTI NG

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

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

CGovernment approval is required for subnmittals 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 reviews the submittal for the
Government.] 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 following in accordance with Section 01 33 00

SUBM TTAL PROCEDURES:
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SD- 02 Shop Dr awi ngs
Connection Diagrans; C[, [___ 1]
Fabrication Drawings; C, [__ 1]
Control Devices; C[, [___ 1]
Protective Devices; C[, [___ 1]

SD- 03 Product Data
Fuses; C[, [___ 1]

Motor Controllers; G, [___ 1]
Instrument Transfornmers; G, [___ 1]
Enclosures; C[, [___ 1]

Circuit Breakers; ¢, [___ 1]
Control Devices; C[, [___ 1]

Time Switches; C[, [___ 1]
Protective Relays; C[, [___ 1]
Indicating Instrunents; G, [__ 1]
Indicating Lights; ¢, [___ 1]

SD-06 Test Reports
Dielectric Tests; G, [___ 1]

Final Test Reports; C[, [___ 1]

SD-07 Certificates
Insulating G1I; C[, [____1]

SD- 08 Manufacturer's Instructions
Control Devices; C[, [___ 1]
Protective Devices; C[, [__ 1]

SD- 10 Operation and Mii ntenance Data
Manual Mtor Controllers; G, [___ 1]
Magnetic Motor Controllers; C, [___ 1]
Conbi nati on Motor Controllers; ¢, [___ 1]

Circuit Breakers; ¢, [___ 1]
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Time Switches; C[, [__ 1]
Protective Relays; C[, [___ 1]
Indicating Instrunents; G, [___ 1]
PART 2 PRODUCTS
2.1 SYSTEM DESCRI PTI ON

Subnmit connection diagrans showi ng the relations and connections of contro
devi ces and protective devices by showi ng the general physical |ayout of

all controls, the interconnection of one system (or portion of system wth
anot her, and internal tubing, wring, and other devices.

Submit fabrication drawi ngs for control devices and protective devices
consisting of fabrication and assenbly details perforned in the factory.

2.2 EQUIPMENT
2.2.1 Motor Controllers

Conformto NEMA ICS 1, NEMA ICS 2, and UL 508 for notor controllers
Ensure controllers have thermal overload protection in each phase.

2.2.1.1 Manual Motor Controllers

Provide full-voltage, manually operated manual notor controllers for the
control and protection of single-phase 60-Hz ac small wattage rating
fractional - horsepower squirrel-cage induction notors.

Provi de single-throw, single- or double-pole, three-position controllers
rated at not nore than 750 watt rated 1 horsepower at 115 V and 230 V
singl e-phase. Include a supporting base or body of electrical insulating
material with enclosed sw tching nechani sm yoke, thernal-overload rel ay,
and term nal connectors. Provide controllers that clearly indicate
operating condition: on, off, or tripped.

Provi de toggl e- or key-operated-type manual notor controllers as indicated
and arrange them so that they are | ockable with a padlock in the "OFF"
position.

Provi de recessed manual notor controllers for single-speed, snall wattage
rating fractional -horsepower, squirrel-cage induction notors. |nclude a
single controller and indicating light in a 100 mllimeter 4-inch-square
wal | outlet box; for flush-wring devices, include matching
corrosion-resistant steel flush cover plates. Provide surface-nmounted
manual notor controllers for single-speed, snall wattage rating
fractional - horsepower squirrel-cage induction notors that include a single
controller and indicating light in a NEMA 250, Type [1] [___ ],
gener al - pur pose encl osure.

Provi de recessed and surface-nounted nmanual notor controllers for two-speed,
smal |l wattage rating fractional -horsepower, squirrel-cage induction notors;
include two controllers, two indicating lights, and a selector switch in a
mul ti pl e-gang wall outlet box for flush-wiring devices, with matching
corrosion-resistant steel flush cover plates. Provide surface-nmunted
manual notor controllers for two-speed small wattage rating,
fractional - horsepower, squirrel-cage induction notors; include two
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controllers, two indicating lights, and a selector switch in a NEMA 250,
Type [1] [___ ], general - purpose encl osure.

.2.1.2 Magnetic Motor Controllers
a. Full-Voltage Controllers

Provide full-voltage, full-magnetic devices for the control and protection
of single- and three-phase, 60 Hz, squirrel-cage induction nmotors in
accordance with NEMA ICS 1, NEMA ICS 2, and UL 508 for magnetic notor
controllers.

Ensure that the operating coil assenbly operates satisfactorily between 85
percent and 110 percent of rated coil voltage. Provide 120 V, 60 Hz notor
control circuits.

Provide the controllers with two normally open and two nornmally cl osed
auxiliary contacts rated according to NEMA ICS 1 and NEMA ICS 2, in
addition to the sealing-in contact for the control circuits.

Provi de sol derl ess pressure wire term nal connectors for line and | oad
connections to the controllers.

I ncl ude three nmanual -reset thernal -overl oad devices for overcurrent
protection, one in each pole of the controller. Provide thernal-overl oad
relays of the [nelting-alloy] [binetallic nonadjustable] type with
continuous-current ratings and service-limt current ratings. Ensure that
ratings have a plus or ninus 15 percent adjustnent to conpensate for

anbi ent operating conditions.

Provi de an externally operable manual -reset button to reestablish contro
power to the holding coil of the el ectromagnet. After the controller has
tripped fromoverload, ensure that resetting the notor-overload devi ce does
not restart the notor.

Provi de an encl osure in accordance with NEMA 250, Type [ ].
b. Reduced-Voltage Starters

Conformto the requirenents for full-voltage controllers for
reduced-vol tage starters, except for voltage, and to the foll ow ng
addi ti onal requirenents:

(1) Fully protect the notor during all phases of mptor starting with
an overload device in each notor leg. Rate the starter contacts
to withstand the switching surges during selector to ful
voltage. Provide a starter that contains the sensing and timng
devi ces necessary to nonitor notor operation and sel ect the
correct time for selector to full voltage.

(2) Ensure adequate ventilation of resistors and autotransformers used
for starting. Ventilate solid-state starters for starting cycles
as well as any followon restart-run cycles. Operate externa
control circuits or solid-state starters at a maxi mum of 120 V ac.

(3) For solid-state starters, provide adjustable starting torque from
0 percent to 50 percent of applied voltage, mininum Provide
autotransforner starters with a mnimum of three taps above 50
percent reduced voltage.
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2.2.1.3 Conbi nati on Mbtor Controllers

The following requirenments are in addition to the requirenents specified
for magnetic notor controller

a. Provide conbination nmotor controllers for the control and protection of
singl e- and three-phase, 60 Hz ac squirrel-cage induction notors with
branch-circuit disconnecting and protective devices in accordance wth
NEMA ICS 1, NEMA ICS 2, and NEMA | CS 6.

b. For conbination notor controllers, include nagnetic notor controllers
and nol ded-case circuit breakers or notor circuit protectors (MCPs) in
netal encl osures in accordance with NEMA 250 or nmotor control center
draw out assenblies with control -power transformers, selector swtches,
pushbuttons, and indicating Iights as foll ows:

(1) Provide full-voltage, full-nagnetic devices as specified in this
section under paragraph REMOTE- CONTROL STATI ON ENCLOSURES f or
magnetic nmotor controllers and encl osures.

(2) Provide thermal -magnetic breakers as specified in paragraph MANUAL
MOTOR CONTROLLERS for nol ded-case circuit breakers
Manuf acturer's standard MCPs nay be used in lieu of nolded-case
circuit breakers.

(3) Provide control -power transforners 120 V ac maxi nrum sel ector
swi tches, pushbuttons, and pilot lights as required.

(4) ldentify conbination notor controllers with identification plates
affixed to the front cover of the controller

a. Nonreversing Conmbination Motor Controllers

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

NOTE: Nonreversing, reversing, and two-speed
conbi nati on motor controllers should be sel ected
fromthe foll owi ng paragraphs to suit the project
requirements.

*kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

The following requirenents are in addition to the requirenents for nmagnetic
nmot or controllers:

(1) For the control and protection of single-speed squirrel-cage
i nduction notors, include a magnetic controller wth nol ded-case
circuit breaker or MCPs with selector switch or start/stop
pushbutton and indicating light in the cover of the enclosure.
(2) Provide rating of [single] [and] [three]-phase, single-speed,
full -voltage magnetic controllers for nonpluggi ng and nonj oggi ng
duty in accordance with NEMA ICS 1 and NEMA I CS 2

(3) Provide wiring and connections for full-voltage, single-speed
magnetic controllers in accordance with NEMA ICS 1 and NEMA I CS 2.

b. Reversing Conbi nati on Mdtor Controllers

The following requirenents are in addition to the requirenents for nmagnetic
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mot or controll ers:

(1) For the control and protection of single-speed squirrel-cage
i nduction notors, include two interlocked nagnetic controllers
with nol ded-case circuit breaker or MCPs, with selector switch or
forward/ reverse/ stop pushbutton and two indicating lights in the
cover of the enclosure. Provide indicating lights to identify the
forward and reverse runni ng connection of the notor controller

(2) Provide rating of [single] [and] [three]-phase, single-speed,
full-voltage magnetic controllers for plug-stop, plug-reverse, or
jogging duty in accordance with NEMA ICS 1 and NEMA | CS 2.

(3) Provide wiring and connections for full-voltage, single-speed
magnetic controllers in accordance with NEMA ICS 1 and NEMA ICS 2

c. Two-Speed Conbi nation Mdtor Controllers

The following requirenents are in addition to the requirenents for nmagnetic
motor controllers:

(1) For the control and protection of single- and two-w nding,
t wo- speed, three-phase, squirrel-cage induction notors, include
two magnetic controllers with nol ded-case circuit breaker or MCPs,
with selector switch or fast/sl ow stop pushbutton and two
indicating lights in the cover of the enclosure. Provide
indicating lights to identify the high- and | ow speed running
connection of the notor controller.

(2) Provide rating of three-phase, two-speed, full-voltage magnetic
controllers for nonpluggi ng and nonj oggi ng duty for constant- and
variabl e-torque notors in accordance with NEMA ICS 1 and NEMA ICS 2

(3) Provide rating of three-phase, two-speed, full-voltage magnetic
control l ers for nonpluggi ng and nonjoggi ng duty for constant-
not ors horsepower notors in accordance with NEMA ICS 1 and
NEMA | CS 2.

(4) Provide rating of three-phase, two-speed, full-voltage magnetic
controllers for plug-stop, plug-reverse, or jogging duty for
constant-torque, variable-torque, and constant wattage-horsepower
notors in accordance with NEMA ICS 1 and NEMA | CS 2.

2.2.2 Circuit Breakers
Provide circuit breakers that conformto UL 489 and NEVMA AB 3.
2.2.2.1 Mol ded- Case Circuit Breakers

Provi de nol ded-case, nmanually operated, trip-free circuit breakers, wth
inverse-tine thermal -overl oad protection and instantaneous nagnetic
short-circuit protection as required. Conpletely enclose circuit breakers
in a nolded case, with a factory-sealed, calibrated sensing elenent to
prevent tanpering.

Locate thermal -magnetic tripping elenments in each pole of the circuit
breaker, and provide inverse-tine-delay thernal -overload protection and

i nst ant aneous magnetic short-circuit protection. Provide an instantaneous
magnetic tripping elenment that is adjustable and accessible fromthe front
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of the breaker on frane sizes larger than 100 A

Si ze the breaker as required for the continuous-current rating of the
circuit. Provide the breaker class as required

Provide sufficient interrupting capacity of the panel and |ighting branch
circuit breakers to successfully interrupt the maxi num short-circuit

current inposed on the circuit at the breaker ternminals. Provide circuit
breaker interrupting capacities with a mninmumof 10,000 A and that conform
to NEMVA AB 3.

Provide the common-trip-type nultipole circuit breakers having a single
operating handl e and a two-position on/off indication. Provide circuit
breakers with tenperature conpensation for operation in an amnbient
tenperature of 40 degrees C 104 degrees F. Provide circuit breakers that
have root mean square (rns) symretrical interrupting ratings sufficient to
protect the circuit being supplied. Interrupting ratings nmay have

sel ective-type tripping (tine delay, magnetic, thermal, or ground fault).

Provi de a phenolic-conmposition breaker body capabl e of having such
accessories as handl e- extensi on, handl e-1 ocki ng, and padl ocki ng devi ces
attached where required.

For nmeter circuit disconnects, provide circuit breakers of the
nmotor-circuit-protector type that nmeet the applicable requirenents of
NFPA 70.

For service disconnection, provide enclosed circuit-breakers with externa
handl es for manual operation. Provide sheet-nmetal enclosures with hinged
covers suitable for surface nounting.

2.2.2.2 Encl osed Mbl ded-Case Circuit Breakers

[

For enclosed circuit breakers, provide thernal-nagnetic, nolded-case
circuit breakers in surface-nounted, nonventilated enclosures confornmng to
NEMA 250 and UL 489

Provi de enclosed circuit breakers in nonhazardous | ocations as foll ows:

a. Contain circuit breakers installed inside clean, dry locations in NEMA
Type 1, general purpose, sheet-steel enclosures.

Il b. Contain circuit breakers installed in unprotected outdoor locations, in

NEMA Type 3R, weat her-resistant sheet-steel enclosures that are
spl ashproof, weat herproof, sleetproof, and noisture-resistant.

Il c. Contain circuit breakers installed in wet |ocations, in NEMA Type 4,

wat erti ght corrosion-resistant, sheet-steel enclosures constructed to
prevent entrance of water.

Il d. Contain circuit breakers installed in wet |ocations in NEVMA Type 4,

watertight, cast-iron enclosures, constructed to prevent entrance of
wat er when tested in accordance with NEMA ICS 1 for Type 4 encl osures.

Il e. Contain circuit breakers installed in dry, nonconbustible, dust-Iaden

at nospheres in NEMA Type 5, dusttight, corrosion-resistant sheet stee
encl osures, with gaskets or their equivalent to prevent the entrance of
dust.
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Il f. Contain circuit breakers installed in dry, nonconbustible, dust-Iaden

at nospheres in NEMA Type 5, dusttight, cast-iron enclosures, with
gaskets or their equivalent to prevent the entrance of dust.

Il g Contain circuit breakers installed in industrial locations in NEMA Type

12, industrial-use, sheet-steel enclosures, constructed to prevent the
entrance of dust, lint, fibers, and flyings and the seepage of oil and
coolant.

Il h. Fabricate steel enclosures from corrosion-resistant sheet-steel

conform ng to ASTM A240/ A240l, 300-series, corrosion-resistant steel
Ensure that the box di nensions and thi ckness of the sheet steel conform
to UL 50.

I i. Provide cast-iron enclosures of gray-iron castings conformng to

ASTM A48/ AA8N with tensile-strength classification suitable for this
application. Provide cast-netal enclosures that are not |ess than 3
mllinmeter 1/8 inch thick at every point, of greater thickness at
reinforcing ribs and door edges, and not less than 6 millineter 1/4
inch thick at tapped holes for conduits.

12.2.3 Fuses

Provide a conplete set of fuses for all switches and switchgear. Ensure
that fuses have a voltage rating of not less than the circuit voltage

Make no change in continuous-current rating, interrupting rating, or
clearing or nelting tine of fuses unless witten pernmission is first
obtained fromthe Contracting Oficer

Provi de nonrenewabl e-cartridge-type fuses for ratings 30 A 125 V or |ess.
Provi de renewabl e-cartridge-type fuses for ratings above 30 A 600 V or |ess
with tinme-delay dual elenments, except where otherw se indicated. Ensure
that fuses conformto NEMA FU 1.

Install special fuses such as extra-high interrupting-capacity fuses, fuses
for wel ding nmachines, and capacitor fuses where required. Do not use plug
fuses.

Label fuses showing UL class, interrupting rating, and tine-del ay
characteristics, when applicable.

Provi de porcelain fuse hol ders when field-nmounted in a cabinet or box. Do
not use fuse hol ders made of such materials as ebony asbestos, Bakelite, or
pressed fiber for field installation.

.2.4 Control Devices

.2.4.1 Magneti ¢ Contactors

Provi de nmagnetic contactors in accordance with NEMA ICS 1 and NEMA ICS 2 as
required for the control of |owvoltage, 60-Hz, tungsten-Ilanp | oads,
fluorescent-1lanp | oads, resistance-heating | oads, and the primary w ndi ngs
of lowvoltage transforners

Provi de core-and-coil assenbly that operates satisfactorily with coi
vol t age between 85 percent and 110 percent of its voltage rating.

Provi de contactors that are designed with a nornmally open holding-circuit
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auxiliary contact for control circuits, with a rating in accordance with
NEMA I CS 1 and NEMA | CS 2.

Furni sh sol derl ess pressure wire term nal connectors, or nake avail able for
line and | oad connections to contactors in accordance with NEMA ICS 1 and
NEMA | CS 2.

Provi de magnetic contactors with a rating in accordance with NEMA ICS 1 and
NEMA | CS 2.

2.2.4.2 Control-Circuit Transfornmers

Provide control-circuit transformers within the enclosure of nmagnetic
contactors and nmotor controllers when the Iine voltage exceeds 120 V.
Provi de an encapsul ated dry-type, single-phase, 60-Hz transformer, with a
120 V (or 24 V) isol ated secondary wi ndi ng.

Do not provide a transfornmer with a rated primary voltage | ess than the
rated voltage of the controller, or a rated secondary current |less than the
continuous-duty current of the control circuit.

Provi de voltage regul ation of the transformer such that, with rated primary
vol tage and frequency, the secondary voltage is not |ess than 95 percent
nor nore than 105 percent of rated secondary voltage.

Provide a source of supply for control-circuit transfornmers at the | oad
side of the main disconnecting device. Protect the secondary w nding of
the transformer and control-circuit wring agai nst overl oads and short
circuits, with fuses selected in accordance with NEMA ICS 6. G ound the
secondary w nding of the control-circuit transformer in accordance with
NEMA | CS 6.

2.2.4.3 Magnetic Control Rel ays

Provi de nmagnetic control relays for energizing and de-energizing the coils
of magnetic contactors or other magnetically operated devices, in response
to variations in the conditions of electric control devices in accordance
with  NEMA I CS 1, and NEMA | CS 2.

Ensure that the core-and-coil assenbly operates satisfactorily with coi
vol t ages between 85 percent and 110 percent of their voltage rating.

Provide relays that are designed to accommpdate nornally open and nornally
cl osed contacts.

Provide [120] [___ ] V, 60-Hz, Cass [AIB | ] magnetic control rel ays
with a continuous--contact rating of 10 A, and with current-nmaking and
-breaking ability in accordance with NEMA ICS 1 and NEMA ICS 2, two
normal |y open and two nornmally cl osed.

2.2.4.4 Pushbut t ons and Swi tches

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

NOTE: Specify electrically held, nagnetic |atch
plug-in, or hernetically seal ed.

*kkkkkkkkkkk kkkkkkkkkkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkkhhkkkkkkkkkkkkk

a. Pushbuttons
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2.

For lowvoltage ac full-voltage magnetic pushbutton controllers, provide
heavy-duty, oiltight NEMA 250, Type [12] [__ ], nonmentary-contact devices
rated 600 V, with pilot light, and with the nunber of buttons and the

mar ki ng of identification plates as shown. Furnish pushbutton col or code
in accordance with NEMA | CS 6.

Provi de pushbuttons that are designed with normally open, circuit-closing
contacts; normally closed circuit-opening contacts; and two-circuit

normal ly open and normally closed circuit-closing and -opening contacts.
Ensure that pushbutton-contact ratings are in accordance with NEMA ICS 1
and NEMA ICS 2, with contact designation A600.

Identify pushbuttons in renpte-control stations with identification plates
affixed to the front cover in a promnent location. |Identify the system
being controlled on the identification plate.

b. Sel ector Switches

Provi de heavy-duty, oiltight, naintained-contact selector switches for
| ow-vol tage control circuits, with the nunber of positions and the marking
of identification plates in accordance with NEMA ICS 1 and NEMA | CS 2.

Identify selector switches in renpte-control stations with engraved
identification plates affixed to the front cover in a prom nent |ocation.
Identify the systembeing controlled on the identification plate.

c. Ammeter Selector Sw tches

Provide rotary, nultistage, snap-action-type ammeter selector swtches for
swi tchgear in accordance with UL 20. Use silver-plated contacts rated for
600 V, ac or dc. Provide a nanually operated, four-position selector
switch rated for 600 V, 20 A, mininum Ensure that the switch is designed
to select the display of current readings on each bus of the main bus from
a single indicating instrunent. Munt the ameter switch on the hinged
front panel of the sw tchgear conpartnent, with engraved escutcheon plate.
Conpletely isolate the switch from high-voltage circuits.

Provide a [pistol-grip] [oval]-type selector switch handle.

d. Voltneter Selector Switches

Provide rotary, snap-action-type voltmeter selector switches for sw tchgear
in accordance with UL 20. Use silver-plated contacts rated for 600 V ac or
dc. Provide manual |y operated, four-position switches designed to select
the di splay of voltage readi ngs on each phase of the nmain bus froma single
i ndicating instrument. Munt the voltneter switch on the hinged front
panel of the swi tchgear conpartnment, with engraved escutcheon plate.
Conpletely isolate the switch from high-voltage circuits.

Provide a [pistol-grip] [oval]-type selector switch handle.

e. M scellaneous Switches

Provide float, limt, door, pressure, proxinmty, and other types of
switches in accordance with I PC D330 and of the types and cl asses indicated.

2.5 Finish

*% *% *% *% *% *% *% *% *% *% *% *% *%%
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NOTE: For all outdoor applications and all indoor
applications in a harsh environnment refer to Section
09 96 00 H GH PERFORVANCE CQOATI NGS.

Hi gh- performance coatings are specified for al

out door applications because ultraviolet radiation
breaks down npbst standard coatings, causing a
phenonenon known as chal king, which is the first
stage of corrosion. For additional information
contact the Coatings Industry Alliance, specific
suppliers such as Keel er and Long and PPG, and NACE
I nt ernati onal (NACE)

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

Protect netallic materials against corrosion. Provide equipnent with the
standard finish by the manufacturer when used for nost indoor
installations. For harsh indoor environments (any area subjected to
chemical or abrasive action) and all outdoor installations, refer to
Section 09 96 00 H GH PERFORMANCE COATI NGS

2.3 COMPONENTS
2.3.1 I nstrunent Transforners

Conply with the interference requirenents |listed bel ow, neasured in
accordance with | EEE C63.2, and | EEE C63.4 for Instrunent transforners.

Insulation Basic Nominal Preferred Test Radi o I nfl uence
Class Insulation System Test Voltage Vol t age Level,
Level Voltage Voltage |for Current Microvolts
for Transformers
Potential
Transformers Dry al
kv kv kv Type Filled
kv kv

0.6 10 e ---- 0.76 250 250

1.2 30 0.208 0.132 0.76 250 250
0.264
0.416 0.528
0.832 0.66

1.04
25 45 2.40 1.52 1.6 250 250
7

5.0 60 4.16 2.64 3.34 250 250
4.80 3.04

8.7 75 7.20 457 5.77 250 250
8.32 5.28

15L or 95 - 110 12.00 7.62 9.41 1000 250
15H 12.47 7.92
14.40 9.14

25 150 23.00 14.60 15.70 2500 650
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34.5 200 34.50 21.90 23.0 ---- 650
46 250 46.00 29.20 29.30 ---- 1250
69 350 69.00 43.80 44.00 ---- 1250
92 450 92.00 58.40 58.40 ---- 2500
115 550 115.00 73.40 73.40 ---- 2500
138 650 138.00 88.00 88.00 ---- 2500

2.3.1.1 Current Transforners

Ensure that current transformers conformto | EEE C57.13 for installation in
met al -cl ad switchgear. Use a standard 3-A secondary transforner.

Provi de [wound] [bushing] [bar] [w ndow]-type transforners.
Provi de transforners that have [single] [double] secondary w nding.

Provide transformers that are conplete with a secondary short-circuiting
device.

For wi ndowtype current transforners, provide indoor, dry-type
construction, with secondary current ratings as indicated with the
speci fied burden, frequency, and accuracy.

2.3.1.2 Potential Transfornmers

For potential transformers, conformto | EEE C57.13 for installation in
metal -cl ad switchgear. Use standard 120-volt secondary transformers.

Provide transfornmers that have [single] [tapped] [double] secondary w nding.
Provi de burden, frequency, and accuracy as required.
For disconnecting potential transforners with integral fuse nountings and
current-limting fuses, provide indoor, dry-type two-w nding construction
with primary and secondary voltage ratings as required.

2.3.2 Enclosures

2.3.2.1 Equi prent Encl osures

Provi de encl osures for equipnent in accordance with NEVA 250

[ Contain equipnent that is installed inside clean, dry locations in a NEVA
Type 1, general - purpose sheet-steel enclosure.

I Contain equiprment that is installed in wet [ocations in a NEMA Type 4,
wat ertight, corrosion-resistant, sheet-steel enclosure. Construct the
encl osure to prevent entrance of water when tested in accordance with
NEMA ICS 6 for Type 4 encl osures.

I Contain equiprment that is installed in industrial |ocations in a NEMA Type
12, industrial-use, sheet-steel enclosure. Construct the enclosure to
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prevent the entrance of dust, lint, fibers, and flyings and the seepage of
oil and cool ant.

I Contain equiprment that is installed in Class I, Division 1, Goup A B, C
and D, hazardous | ocations, in NEMA Type 7 encl osures approved for the
specific flanmmabl e gas or vapor that is possibly present under norma
operating conditions.

I Contain equiprment that is installed in Class Il, Division 1, Goup E, F and
G hazardous | ocations, in NEMA Type 9 encl osures approved for use where
conbusti bl e dust is possibly present under nornal operating conditions.

][ Fabricate sheet-steel enclosures fromuncoated carbon sheet-steel of
commrercial quality. Ensure that the box di nensions and thickness of
sheet-steel conformto UL 50.

][ Fabricate steel enclosures from corrosion-resistant, chromnm umnicke
sheet-steel conformng to ASTM A240/ A240N Type 300 series with ASM No. 4,
gener al - pur pose, polished finish. Ensure that the box dinensions and
t hi ckness of sheet steel conformto UL 50.

]l Provide cast-iron enclosures fromagray-iron castings confornming to
ASTM A48/ A48N with a tensile-strength classification recognized as suitable
for the application. Provide cast-netal enclosures that are not |ess than
3 mllimeter 1/8 inch thick at every point, of greater thickness at
reinforcing ribs and door edges, and not less than 6 nillineter 1/4 inch
thick at tapped holes for conduits.

12.3.2.2 Renmpt e- Control Station Encl osures

Provi de renote-control station enclosures for pushbuttons, selector
switches, and indicating lights in accordance with NEMA ICS 6 and NEMA 250

[ Contain renote-control stations installed in indoor, clean, dry |ocations
in NEMA Type 1 general -purpose, sheet-steel enclosures. Contain recessed
renote-control stations in standard wall outlet boxes with matching
corrosion-resistant-steel flush cover plates.

I Contain renote-control stations installed in wet |ocations in NEMA Type 4,
wat ertight, corrosion-resistant, sheet-steel enclosures. Construct
encl osures to prevent entrance of water when tested in accordance with
NEMA | CS 6 and NEMA 250 for Type 4 encl osures

I Contain renote-control stations installed in wet |ocations in NEMA Type 4,
watertight, cast-iron enclosures. Construct enclosures to prevent entrance
of water when tested in accordance with NEMA ICS 6 and NEMA 250 for Type 4
enclosures.

Contain renpote-control stations installed in dry, nonconbustible,
dust -1 aden at nospheres in NEMA Type 12, dusttight, cast-iron encl osures,
with gaskets or their equivalent to prevent the entrance of dust.

]

—

Contain renote-control stations installed in industrial |ocations in NEVA
Type 12, industrial-use, sheet-steel enclosures. Construct enclosures to
prevent the entrance of dust, lint, fibers, and flyings and the seepage of
oil and cool ant.

]

—

Contain rempte-control stations installed in industrial |ocations in NEVA
Type 12, industrial-use, cast-iron enclosures. Construct enclosures to

]

—
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prevent the entrance of dust, lint, fibers, and flyings and the seepage of
oil and cool ant.

I Contain renote-control stations installed in dass I, Division 1, Goup A
B, C, and D, hazardous locations in NEMA Type 7 encl osures, approved for
the specific flammbl e gas or vapor that is possibly present under nornal
operating conditions.

I Contain renote-control stations installed in Cass Il, Division 1, Goup E
F and G hazardous | ocations in NEMA Type 9 encl osures, approved for use
where conbusti bl e dust is possibly present under normal operating
conditions.

][ Fabricate sheet-steel enclosures from uncoated carbon steel sheets of
comrercial quality, with box dinmensions and thickness of sheet stee
conform ng to UL 50.

][ Fabricate steel enclosures from corrosion-resistant, chromnm umnicke
sheet -steel, conform ng to ASTM A240/ A240N, Type 300 series with ASM No. 4,
gener al - purpose, polished finish. Ensure that the box dimensions and
t hi ckness of the sheet steel conformto UL 50.

]l Provide cast-iron enclosures of gray-iron castings, conformng to
ASTM A48/ A48V, with tensile-strength classification recognized as suitable
for this application. Provide cast netal enclosures that are not |ess than
3 mlilimeter 1/8 inch thick at every point, of greater thickness at
reinforcing ribs and door edges, and not less than 6 nillinmeter 1/4 inch
thick at tapped holes for conduit.

] Install renpote-control stations with the centerline 1700 nmillineter 66
i nches above the finished floor

2.3.3 Time Switches

Provide tine switches for the control of tungsten-Ilanp |oads,
fluorescent-1lanp | oads, resistive-heating |oads, notors, and nagnetically
operat ed devices, consisting of a notor-driven tine dial and switch
assenbly in a NEMA 250, Type 1, general - purpose encl osure.

Provi de notor drives consisting of 120-V, single-phase, 60-Hz, heavy-duty,
sel f-starting synchronous notors directly connected to the tine dia
through a geartrain operating mechanism Provide a spring-wound
stored-energy source of reserve power that automatically operates the
mechani smfor a period of at least 12 hours in case of electric power
failure. Ensure that the spring automatically rewinds electrically in not
more than 3 hours after electric power is restored.

I nclude a heavy-duty, general-purpose, precision snap-action switch
conformng to UL 20 for the switch nechanism wth provisions for manua
"OFF" and "ON' operation of the swtch

Provide tine switches for the control of 120/240-V, two- and three-wire,
singl e-phase, 60-Hz circuits and 120/208-V, three-phase, four-wire, 60-Hz
circuits, with a continuous-current tungsten-lanp load rating of 35 A

[ Provide 24-hour tine dials with adjustable on and off trippers for
repetitive switching operations at the sane tine each day. Calibrate the
dials in 15-nminute intervals over a 24-hour period around its
circunference. Provide dials that make one revolution in the 24-hour
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Il

period. WMake provision to defeat the swi tching operation over weekends or
up to 6 presel ected cal endar days each week. Provide tine dials that have
a mninum"ON' time setting of not nmore than 20 nminutes, and are fully

adj ustable upward in 15-m nute intervals throughout each day.

Provide 7-day-type tine dials with adjustable on and off trippers for
programed swi tching operations for each day in the week. Provide a dial
that nakes one revolution in not nore than 2 1/2 hours, and is fully

adj ustabl e upward in 2-hour intervals throughout each day. Calibrate the
dial in 2-hour intervals for each day and for each day in the week around
its circunference

Provi de astronomc-type tine dials that automatically change settings each
day, in accordance with the seasonal tinme changes in sunrise and sunset.
Provi de astronom c-type dials that have adjustable on and off trippers, for
repetitive switching operations at solar tine each day and at each day in
the year and that nmake one revolution in a 24-hour period. Provide tine
dials that are designed to operate in the "ON' position at sunset and be
fully adjustable upward in 15-m nute intervals throughout each day, and
that indicate the day and nmonth of the year. Calibrate the dials in
15-minute intervals over a 24-hour period around its circunference.

Provide a nethod to defeat the sw tching operation over weekends or up to 6
presel ected cal endar days each week.

12.3.4 Protective Rel ays

2.

3.4.1 Overcurrent Rel ays

Provide a trip unit that enploys a conbination of discrete conponents and
integrated circuits to ensure the tine-current protection functions as
required in a nodern, selectively coordinated distribution system

Conformrelays to | EEE C37.90 for overcurrent relays.

For protection against phase and ground faults, provide single-phase

nondi rectional, renovable, induction-type overcurrent relays with built-in
testing facilities designed for operation on the dc or ac control circuit
indicated.

Provi de ground-fault overcurrent relays with short-time inverse-tine
characteristics with adjustable current tap range as required.

Provi de phase-fault overcurrent relays with varied inverse-tine
characteristics with adjustable current tap range as required. Provide
attachnents that indicate instantaneous trip with adjustable current range
as required.

Provide solid-state, static-type trips for |owvoltage power circuit
breakers in accordance with EIA 443 and | EEE C37. 17

Provi de conpl ete system sel ective coordi nati on by using a conbination of
the following tine-current curve-shaping adjustments: anpere setting;

| ong-tine delay; short-tine pickup; short-time delay; instantaneous pickup
and ground fault.

Provi de switchable or easily defeatabl e instantaneous and ground fault
trips.

Make all adjustnents using nonrenovabl e, discrete-step, highly reliable
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swi tching plugs for precise settings. Provide a seal able, transparent
cover over the adjustnments to prevent tanpering.

Furnish trip devices with three visual indicators to denote the autonmatic
trippi ng node of the breaker, including overload, short circuit, and ground
fault.

Wre the trip unit to the appropriate ternminals so that an optional,
renote, automatic trip accessory can be used to provide the sane indication

Make available for use a series of optional, automatic trip relays for use
with the trip unit to provide renpote alarmand | ockout circuits.

Provide all trip units with test jacks for in-service functional testing of
the long-tine instantaneous and ground-fault circuits using a snall
handhel d test kit.

.3.4.2 Directional Overcurrent Rel ays
Provide directional overcurrent relays in accordance with | EEE C37. 90.

For protection against reverse-power faults, provide single-phase induction
relays with adjustable tine-delay and instantaneous trip attachnents.
Provi de renovabl e-type relays with inverse-tinme directional and overcurrent
units with built-in testing facilities.

.3.4.3 Recl osi ng Rel ays
Ensure that reclosing relays conformto | EEE C37. 90.

Provide reclosing relays that reclose circuit breakers that have tripped
fromovercurrent. Provide a device that autonmatically recl oses the breaker
at adjustable time intervals between reclosures and then | ocks out the
breaker in the open position if the fault persists. Ensure that if the
fault disappears after any reclosure, the circuit breaker remains closed
and the reclosing relay resets automatically and is ready to start a new
sequence of operation.

Provi de renovabl e reclosing relays that have built-in testing facilities
and that consist of a timng unit rated at 120/240 V, singl e-phase, ac and
sol enoid and contactor units with dc rating as indicated. Arrange contacts
for one instantaneous reclosure and two subsequent reclosures at 15 and 45
seconds, respectively. Set the tinme dial for 60-second drum speed.

.3.4. 4 Under vol t age Rel ays
Ensure that undervoltage relays conformto | EEE C37. 90.

Provi de t hree-phase, induction-type undervoltage relays, including inverse
timng with adjustable high- and | ow voltage contacts and cali brated
scale. Equip relays with indicating contactor and voltage switches to
provide electrically separate contact circuits. Provide relays that are
renovable with built-in testing facilities and that are suitable for
operation on 120 V ac circuits, with contacts that are suitable for
operation on dc or ac control circuits.
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2.

[

3.5 Indicating Instrunents
3.5.1 Ammeters

Provi de swi tchboard indicating anmeters of approxinmately 115 mllinmeter 4
1/2 inches square with 250-degree scal e and recessed cases suitable for
flush nounting. Furnish white dials with black figures and bl ack

poi nters. Munt instrunents on the hinged front panel of the sw tchgear
compartment, conpletely isolated from high-voltage circuits. Provide a
standard 5-anpere-type neter for a zero-to-full-scale normal novenment, 60
Hz.

12.3.5.2 Voltmeters

[

Provi de switchboard indicating voltneters that are approximately 115
mllimeter 4 1/2 inches square with 250-degree scal e and recessed cases
suitable for flush nounting. Furnish white dials with black figures and
bl ack pointers. Munt instrunents on the hinged front panel of the

swi tchgear conpartnent, conpletely isolated fromhigh-voltage circuits.
Provide a standard 120-volt-type voltneters for zero-to-full-scale nornal
nmovenent, 60 Hz.

12.3.5.3 Watt - Hour Meters/Wattneters

Provi de watt-hour neters, wattneters, and pulse initiation neters
conform ng to ANSI Cl12. 1.

Provi de t hree-phase induction-type switchboard wattneters for use with
instrument transfornmers with two stators, each equipped with a current and
potential coil. Provide a neter rated for 5 A at 120 V and suitable for
connection to three-phase, three- and four-wire circuits. Provide the
instrument conplete with potential-indicating | anps, light-load and
full-1oad adjustnents, phase bal ance, power-factor adjustnents, four-dia
clock register, ratchets to prevent reverse rotation, and built-in testing
facilities.

For use with demand neters or pul se recorders, provide pulse-initiating
meters that are suitable for use with either nmechanical or electrical pulse
initiators. Ensure that the mechanical |oad i nposed on the neter by the
pulse initiator is within the lints of the pulse meter. Provide a |oad as
constant as practical throughout the entire cycle of operation to ensure
accurate neter readings. Provide a pulse-initiating neter that is capable
of measuring the naxi mum nunber of pul ses at which the pul se device is
nominally rated. Consider the pulse-initiating meter to be operating
properly when a kil owatt-hour check indicates that the denmand neter
kilowatt-hours are within lints of the watt-hour meter kil owatt-hours.

Locate pulse-initiating meters such that conponents sensitive to noisture
and tenperature conditions are nminimzed. Take precautions to protect
sensitive electronic nmetering circuitry fromelectromagnetic and

el ectrostatic induction.

Furni sh renovabl e neters with draw out test plugs and furnish contact
devices to operate renpote inpulse-totalizing graphic demand neters.

.3.5.4 G aphic Demand Meters

Provi de inpul se-totalizing graphic demand neters conforning to ANSI Cl12.1.
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Provi de inpul se-totalizing graphic demand neters that are suitable for use
with switchboard watt-hour nmeters and include the following: a two-circuit
totalizing relay, cyclometer for cunul ative record of inpulses, four-dia
totalizing kilowatt-hour register, synchronous notor for timnming mechani sm
torque notor, and chart drive. Provide a positive chart-drive nechani sm
consisting of chart spindles and drive sprockets, that nmintains the
correct chart speed for roll strip charts. Provide an instrunent that
records, as well as indicates, on clearly |egible graph paper, the
15-minute integrated kilowatt denmand of the totalized system

Furni sh the notive power for advancing the regi ster and pen-novenent
mechanismwith a torque notor. Provide a capillary pen containing a
1-nonth ink supply. Provide roll charts with a 31-day continuous record of
operation capacity.

2.3.5.5 Speci al ty- Type Meters

Specialty-type neters are panel neters applicable to specific situations,
such as pyroneters and dc paraneter neters that conformto the panel |ayout
specified. Provide neter scales that are at |east 180 degrees. Do not use
edgewi se neters for circuit current and voltage measurenents.

2.3.6 I ndicating Lights
2.3.6.1 Gener al - Pur pose Type

For indicating lights, provide oiltight instrument devices with threaded
base and collar for flush mounting; translucent convex |ens; candel abra
screw base | anphol der; and 120 V, 6 W Type S-6 incandescent lanp in
accordance with ANSI C78.23. Provide indicating lights that are

col or-coded in accordance with NEMA | CS 6.

Provide indicating lights in renote-control stations when pushbuttons and
sel ector switches are out of sight of the controller

2.3.6.2 Swi t chboard I ndicating Lights

For switchboard indicating |ights, provide the nanufacturer's standard
transforner-type units [120 Vinput] [__ ] using | owvoltage | anmps and
convex | enses of the colors indicated. Provide indicating lights that are
capabl e of being relanped fromthe switchboard front. Do not use
indicating lights that use resistors in series with the |anps, except in dc
control circuits. Provide lights that have a press-to-test feature

[2.4 TESTS, | NSPECTI ONS, AND VERI FI CATI ONS

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

NOTE: Most equipnent in this Section does not
require factory testing.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

2.4.1 Factory Testing

otain factory test results on |
devices.

] control and | ow voltage protective
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] PART 3 EXECUTI ON
3.1 INSTALLATION
Clearly list fuse informati on on equi pnment draw ngs.

Install control devices and protective devices that are not
factory-installed in equipnent, in accordance with the manufacturer's
recomrendations. Field-adjust the devices. Performoperation tests on the
control and protective devices. Conformrequirenents for installation of
control and protective devices to NFPA 70, NEMA ICS 1, and NEMA I CS 2.

3.2 FI ELD QUALI TY CONTROL
3.2.1 Tests

Denonstrate the operation and controls of protective devices of
non-factory-install ed equi pnent.

Verify tap settings of instrunentation, potential, and current transforners.

Performdielectric tests on insulating oil in oil circuit breakers before
the breakers are energized. Test oil in accordance with ASTM D877/ D877,
and provi de breakdown voltage that is not |less than 25,000 V. Provide
manufacturer certification that the oil contains no PCB's, and affix a

| abel to that effect on each breaker tank and on each oil drum containing
the insulating oil.

Fi el d-adj ust reduced-voltage starting devices to obtain optinum operating
conditions. Provide test neters and instrunent transforners that conform
to ANSI Cl12.1 and | EEE C57. 13.

Do not energize control and protective devices until the results of the
recorded test data have been approved by the Contracting Oficer. Provide
final test reports wth a cover letter/sheet clearly marked with the
system nane, date, and the words final test reports to the Contracting
Oficer for approval.

-- End of Section --
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