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2.12 PAINTING

PART 3 EXECUTION (Not Applicable)

-- End of Section Table of Contents --
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NOTE: This guide specification covers the
requirements for motor control centers, switchboards
and panelboards by formal advertising, using a
SUPPLY-type contract. This section was originally
developed for USACE Civil Works projects.

Adhere to UFC 1-300-02 Unified Facilities Guide
Specifications (UFGS) Format Standard when editing
this guide specification or preparing new project
specification sections. Edit this guide
specification for project specific requirements by
adding, deleting, or revising text. For bracketed
items, choose applicable items(s) or insert
appropriate information.

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

Comments, suggestions and recommended changes for

this guide specification are welcome and should be

submitted as a Criteria Change Request (CCR) .
khkkkhkkhkhkhkhkhkhhkhkhhkhkhkhkhkhhkhkhkhkkhkhkhkhkhkkhkhkkhkhkhkkhkhkhkhkhkhkhhkhkhkhkhkhkhkhkhkkhkkkhkkkkkkkkkkkkkkkk

PART 1 GENERAL
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NOTE: This section includes the technical
requirements for the types of equipment provided at
navigation locks and dams, flood control pumping
plants, and hydroelectric power plants to supply
auxiliary power to the power plant, switchyard, dam
and other project facilities.

Applicable portions of this document will be
incorporated into electrical specifications when
equipment is purchased using a CONSTRUCTION-type
contract. Modifications needed to do this will
include: Modifying submittal requirements to
eliminate submittals tied to notice to proceed
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dates, adding a PART 3 EXECUTION section covering
installation of the equipment, adding installation
material, such as conduit and wire, and quality
information to PART 2 PRODUCTS. Section 26 20 00
INTERIOR DISTRIBUTION SYSTEM may be used as a basis
for the EXECUTION section.

Suitable drawings showing the general arrangement
and single-line diagram of each motor control
center, switchboard, and panelboard should be
included with the procurement specifications. The
drawings should show the locations of conduit and
cable entrances, details of nameplates, and
tabulations showing the NEMA size of contactors and
motor controllers, trip ratings of circuit breakers,
solid state trips where required, alarm and bell
contacts and shunt trips where required, sizes of
feeder and branch circuit conductors, and ratings of
motors and other loads.

This specification covers NEMA Class II motor
control centers where interlocking and remote
control are required as is engineering effort on the
part of the manufacturer. Where cost savings may be
realized by grouping motor controls together, but
where motor operations are not interlocked, locally
or remotely, and no manufacturer's engineering
effort required, NEMA Class I should be used. This
specification may be modified for NEMA Class I motor
control centers by deleting the following paragraphs
from PART 2:

WIRING (except when applicable to switchboards)

TERMINAL BLOCKS (except when applicable to
switchboards)

MOTOR CONTROL CENTERS - change references to Class
II, type B and C.

Horizontal Wireways - the option for mater terminal
block compartment should generally not be included.

Wiring for Motor Control Centers
Alternators

Operational Tests
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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
this paragraph by organization, designation, date,
and title.
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Use the Reference Wizard's Check Reference feature
when you add a RID outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Also use the
Reference Wizard's Check Reference feature to update
the issue dates.

References not used in the text will automatically
be deleted from this section of the project
specification when you choose to reconcile

references in the publish print process.
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The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.

ASME INTERNATIONAL (ASME)

ASME B1l.1 (2003; R 2008) Unified Inch Screw Threads
(UN and UNR Thread Form)

ASME B1.20.1 (1983; R 2006) Pipe Threads, General
Purpose (Inch)

ASME B1.20.2M (2006; R 2011) Pipe Threads, 60 Deg.
General Purpose (Metric)

ASTM INTERNATIONAL (ASTM)

ASTM B187/B187M (2011) Standard Specification for Copper,
Bus Bar, Rod and Shapes and General
Purpose Rod, Bar and Shapes

ASTM B317/B317M (2007) Standard Specification for
Aluminum-Alloy Extruded Bar, Rod, Tube,
Pipe, and Structural Profiles for
Electrical Purposes (Bus Conductor)

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE C57.13 (2008; INT 2009) Standard Requirements for
Instrument Transformers

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

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

NEMA C12.4 (1984; R 2011) Registers - Mechanical
Demand

NEMA ICS 1 (2000; R 2008; E 2010) Standard for
Industrial Control and Systems: General
Requirements

NEMA ICS 2 (2000; R 2005; Errata 2008) Standard for

Controllers, Contactors, and Overload
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Relays Rated 600 V

NEMA ICS 4 (2010) Terminal Blocks

NEMA ICS 6 (1993; R 2011) Enclosures

NEMA PB 1 (2011) Panelboards

NEMA PB 2 (2011) Deadfront Distribution Switchboards
NEMA ST 1 (1988; R 1994; R 1997) Specialty

Transformers (Except General Purpose Type)

NEMA ST 20 (1992; R 1997) Standard for Dry-Type

Transformers for General Applications

NEMA/ANSI C12.10 (2011) Physical Aspects of Watthour Meters

- Safety Standards

NEMA/ANSI C12.11 (2007) Instrument Transformers for Revenue

Metering, 10 kV BIL through 350 kV BIL
(0.6 kV NSV through 69 kV NSV)

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2014) National Electrical Code

UL

UL

UL

UL

UL

UL

UL

.2

UNDERWRITERS LABORATORIES (UL)

1063 (2006; Reprint Jul 2012) Machine-Tool
Wires and Cables

44 (2010) Thermoset-Insulated Wires and Cables

489 (2013) Molded-Case Circuit Breakers,
Molded-Case Switches, and Circuit-Breaker
Enclosures

50 (2007; Reprint Apr 2012) Enclosures for
Electrical Equipment, Non-environmental
Considerations

67 (2009; Reprint Jan 2013) Standard for
Panelboards

845 (2005; Reprint Jul 2011) Motor Control
Centers

891 (2005; Reprint Oct 2012) Switchboards

SYSTEM DESCRIPTION

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhdhddddhhhhhhk

NOTE: Drafts of specifications submitted to higher
authority for review and approval will consist of
printed copies of this guide specification combined
with pertinent sections of procurement documents as
call for on Standard Form 33, both revised as
required for the particular procurement.
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Instructions for the preparation and submission of
specifications for approval are included in ER
1110-2-1200.

The following is a bid item list to be included in
section B of Standard Form 33 of a supply contract.
This example should be modified to fit the
individual contract requirements. Dissimilar motor
control centers, switchboards and panelboards should
be entered as separate bid items.

SECTION B
SUPPLIES/SERVICES AND PRICES

ITEM DESCIPTION EST u/M UNIT AMOUNT
QTY PRICE

0001 480-VOLT, 3-PHASE, UNIT 1 LS EACH $
MOTOR CONTROL CENTER
(NO. )

000X 480-VOLT, 3-PHASE, MOTOR 1 LS EACH $
CONTROL CENTER
(NO. )

000X 480-VOLT, 3 PHASE, POWER 1 LS EACH $
DISTRIBUTION SWITCHBOARD
(NO. )

000X 480-VOLT, 3-PHASE, POWER 1 LS EACH $
DISTRIBUTION PANELBOARD
(NO. )

000X ACCESSORIES AND SPARE 1 LOT XXXX $
PARTS

000X CONTRACT DATA (PART 1, XXX XXX NSP XXXXXXXXXXX

THE SCHEDULE) (SEE

DD FORM 1423, EXHIBIT B)
hhkkhkkhkhhkhhhhhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhhkhhkhhkhhkhhkhhkhhhhkhhkhhkhhkhkk

These specifications include the design, fabrication, assembly, wiring,
testing, and delivery of the items of equipment and accessories and spare
parts listed in the Schedule and shown on the drawings.

.2.1 Rules

khkkhkkhkhkhkhkhkhkkhkhkkkhkkkkkkkkkkhkkhkhhkkhkhkkhkhkkhkkkkkkkkkkkkkkhkhkhkhhkkhhkkhhkkkkkkkkkkk
NOTE: Many manufacturers represent IEC ratings as
equivalent to NEMA ratings or UL labeling. The two
are different standards philosophies and are not
interchangeable. IEC ratings are not acceptable
under this specification. For further information,
see NEMA ICS 2.4, "NEMA AND IEC DEVICES FOR MOTOR

SERVICE - A GUIDE FOR UNDERSTANDING THE DIFFERENCE."
L T T Y

Provide equipment conforming to the requirements of NFPA 70 unless more
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stringent requirements are indicated herein or shown. NEMA rated and UL
listed equipment has been specified when available. Equipment shall meet
NEMA and UL construction and rating requirements as specified. No
equivalent will be acceptable. Immediately notify the Contracting Officer
of any requirements of the specifications or Contractor proposed materials
or assemblies that do not comply with UL or NEMA. International
Electrotechnical Commission (IEC) rated equipment will not be considered an
acceptable alternative to specified NEMA ratings.

.2.2 Coordination

khkkkkkhkhkhkhkhkhhkhkhhkhkhkhkhkhhkkhkkkhkhkkhkkkhkhkkhkhkkhkhkkhkhkhkhkhkhkhkhkhhkhkhkkkhkkkkkkkkkkkkkkkkkkk
NOTE: Combination motor controllers, using motor
circuit protectors (MCP's) instead of
thermal-magnetic circuit breakers, are offered as
standard by several major manufacturers; however,
the thermal-magnetic type is still offered as an
option. The MCP is designed especially for motor
circuits and will generally provide better
protection for motors, controllers, and circuit
conductors than the thermal-magnetic type. In any
case, one or the other should be specified, so that
all bids will be on the same basis. Generally,
thermal magnetic breakers should be specified for
reduced voltage starters because MCP do not have
high enough current settings to avoid nuisance
tripping from current inrush and switching
transients generated during start to run sequence.

This specification does not cover the use of fused
motor protection. Fuses are the least cost
alternative, but require more maintenance. They are
not recommended for powerhouse applications. Fuses
may be acceptable for other applications, provided
that suitable phase-voltage-unbalance protection for
motors is specified.

When PART 3 criteria are added for CONSTRUCTION
contracts, take care to prevent conflicts, gaps, or

omissions.
khkkkkkkhkkkkhkkhkkhkkkkkkhkhkkkhkhkkkkkkkhkkhkhkhkkkhkhkkkhkhkkkhkhkkkkkkkkkkkkkkkkkkkkkkkkkkkk

The general arrangement of the motor control centers, switchboards and
panelboards is shown on the contract drawings. Any modifications of the
equipment arrangement or device requirements as shown on the drawings shall
be subject to the approval of the Contracting Officer. If any conflicts
occur necessitating departures from the drawings, details of and reasons
for departures shall be submitted and approved prior to implementing any
change. Completely assemble all equipment at the factory. The motor
control centers and switchboards may be disassembled into sections, if
necessary, for convenience of handling, shipping, and installation.

.3 SUBMITTALS

khkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhkhkhkhkhkhkhhkhkhkhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkk*

NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBMITTAL PROCEDURES and edit
the following list to reflect only the submittals
required for the project.
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1.

The Guide Specification technical editors have
designated those items that require Government
approval, due to their complexity or criticality,
with a "G." Generally, other submittal items can be
reviewed by the Contractor's Quality Control

System. Only add a “G” to an item, if the submittal
is sufficiently important or complex in context of
the project.

For submittals requiring Government approval on Army
projects, a code of up to three characters within
the submittal tags may be used following the "G"
designation to indicate the approving authority.
Codes for Army projects using the Resident
Management System (RMS) are: "AE" for
Architect-Engineer; "DO" for District Office
(Engineering Division or other organization in the
District Office); "AO" for Area Office; "RO" for
Resident Office; and "PO" for Project Office. Codes
following the "G" typically are not used for Navy,
Air Force, and NASA projects.

Choose the first bracketed item for Navy, Air Force
and NASA projects, or choose the second bracketed

item for Army projects.
khkkhkkkhkhkhkhkhkkhkhkhkkkkkhkkkhkhkhkkhkkhkhkkhkhkkhkhkkhkhkkkhkkkkkkkkkkkkkhkhkkhkkkkhkkkkkkkkkkkkkkkk

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for [Contractor Quality Control
approval.] [information only. When used, a designation following the "G"
designation identifies the office that will review the submittal for the
Government.] Submit the following in accordance with Section 01 33 00
SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Drawings[; Gl [; G, I 11

Shop Drawings[; Gl [; G, I 11

Motor Control Centers[; Gl [; G, [ 11
Switchboards[; Gl [; G, I 11
Panelboards[; Gl [; G, [ 11

SD-03 Product Data

Equipment [; Gl [; G, [ 11
Factory Tests

SD-06 Test Reports
Factory Tests
SD-07 Certificates
Motor Control Centers
4 DELIVERY, STORAGE, AND HANDLING

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhdhhdddhhhhhhhhhk
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NOTE: ABC phasing should be in accordance with NFPA
70 front-to-back, top-to-bottom, and left-to-right.
Alternate phasing should be avoided, but where this
cannot be done, the drawings should clearly reflect
alternate phasing, and these specifications be
modified to include requirement for marking the

equipment.
khkkhkkhkhkhkkhkhkkhkhkhkkhkkhkhkhkhkkhkkhkkhkhkhkhkhkkhkhkkhkhkkkhkkkhkkkkkkkkkkhkhkkhkhkkkhkhkkkhkkkkkkkkkkkk

Submit [6] [ ] copies of such descriptive cuts and information as are
required to demonstrate fully that all parts of the equipment will conform
to the requirements and intent of the specifications, within [30] [ ]
calendar days after [date of award] [date of receipt of notice to proceed]
for approval. Data shall include descriptive data showing typical
construction of the types of equipment proposed, including the
manufacturer's name, type of molded case circuit breakers or motor circuit
protectors, performance capacities and other information pertaining to the
equipment. [Also [6] [ ] sets of characteristic curves of the
individual breaker trip element.] Ship the equipment as completely
assembled and wired as feasible so as to require a minimum of installation
work. Each shipping section shall be properly match marked to facilitate
reassembly, and shall be provided with removable lifting channels with eye
bolts for attachment of crane slings to facilitate lifting and handling.
Any relay or other device which cannot withstand the hazards of shipment
when mounted in place on the equipment shall be carefully packed and
shipped separately. These devices shall be marked with the number of the
panel which they are to be mounted on and fully identified. All finished
painted surfaces and metal work shall be wrapped suitably or otherwise
protected from damage during shipment. All parts shall be prepared for
shipment so that slings for handling may be attached readily while the
parts are in a railway car or transport truck. [Sections of equipment
crated for shipment shall be of such size, including crates, that they will
pass through a [ 1 by [ ] -meter -foot hatch opening and a [ ]
by [ ] -meter -foot wall opening.] All spare parts and accessories
shall be carefully packaged and clearly marked.

.5 MAINTENANCE
.5.1 Accessgories and Tools

Furnish a complete set of accessories and special tools unique to equipment
provided and required for erecting, handling, dismantling, testing and
maintaining the apparatus.

.5.2 Extra Materials

khkkkkkhkhkhkhkhkhhkhkhhkhkhhkhkhhkhkhkkkhkkkhkhkkkhkhkkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkkhkkkkkkkkkkkkkkkkkkk
NOTE: If three or more motors of the same size and
manufacturer are required, the designer should

specify more spare heater elements.
khkkhkkkhkhkkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkkhkkhkhkhkhkhkkhkhkkhkhkkhkhkkkkkkkkkkkkkhkkhkhkhkkhkhkkkkkkkkkkkkkkk

Furnish spare parts as specified below. All spare parts shall be of the
same material and workmanship, shall meet the same requirements, and shall
be interchangeable with the corresponding original parts furnished.

a. 2 Fuses of each type and size.

b. 1 Circuit breaker auxiliary switch.
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c. 2 Operating coils for each size ac contactor.
d. 1 Operating coil for each size dc contactor.

e. 2 Complete sets of 3-pole stationary and moving contact assemblies
for each size ac contactor.

f. 1 Complete set of 2-pole stationary and moving contact assemblies
for each size dc contactor.

g. 3 Contactor overload relays of each type and rating, each relay
with a complete set of contact blocks.

h. 1 Spare set of heater elements for each heater rating provided.
i. 2 Indicating lamp assemblies of each type.

[j. 1 Control transformer of each type and rating.]

k. 1 Control relay of each type and rating.

1. 1 Contactor auxiliary contact of each type.

m. 4 One quart containers of finish paint for indoor equipment.

n. 2 One quart containers of the paint used for the exterior surfaces
of outdoor equipment.

o. 4 Keys for motor control center door lock.
PART 2 PRODUCTS
2.1 MATERIALS AND EQUIPMENT

Provide materials and equipment which are standard products of a
manufacturer regularly engaged in their manufacture and that essentially
duplicate items that have been in satisfactory use for at least 2 years
prior to bid opening and that conform to the requirements of these
specifications. Materials shall be of high quality, free from defects and
imperfections, of recent manufacture, and of the classification and grades
designated. All materials, supplies, and articles not manufactured by the
Contractor shall be the products of other recognized reputable
manufacturers. If the Contractor desires for any reason to deviate from
the standards designated in these specifications, submit, after award, a
statement of the exact nature of the deviation, and complete specifications
for the materials proposed for use, for the approval of the Contracting
Officer.

2.2 NAMEPLATES

Provide nameplates made of laminated sheet plastic or of anodized aluminum

approximately 4 mm 1/8 inch thick, engraved to provide white letters on a

black background. The nameplates shall be fastened to the panels in proper

positions with anodized round-head screws. Lettering shall be minimum 13 mm
1/2 inch high. Nameplate designations shall be in accordance with lists

on the drawings, and as a minimum shall be provided for the following

equipment :
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a. Motor Control Centers

b. Individual items of equipment mounted in the Motor Control Centers
c. Switchboards

[d. Individually-mounted circuit breakers in Switchboard]

[e. Group-mounted circuit breakers in Switchboard]

f. Panelboards

[g. Individually-mounted circuit breakers in Panelboard]

Provide equipment of the withdrawal type with nameplates mounted on the
removable equipment in locations visible when the equipment is in place.

.3 CONNECTIONS

All bolts, studs, machine screws, nuts, and tapped holes shall be in
accordance with ASME Bl1.1. The sizes and threads of all conduit and
fittings, tubing and fittings, and connecting equipment shall be in
accordance with ASME B1.20.2MASME B1.20.1. All ferrous fasteners shall
have rust-resistant finish and all bolts and screws shall be equipped with
approved locking devices. Manufacturer's standard threads and construction
may be used on small items which, in the opinion of the Contracting
Officer, are integrally replaceable, except that threads for external
connections to these items shall meet the above requirements.

.4 MOLDED CASE CIRCUIT BREAKERS

Molded case circuit breakers shall conform to the applicable requirements
of UL 489 and UL 489. The circuit breakers shall be manually-operated,
shall be quick-make, quick-break, common trip type, and shall be of
automatic-trip type unless otherwise specified or indicated on the
drawings. All poles of each breaker shall be operated simultaneously by
means of a common handle. The operating handles shall clearly indicate
whether the breakers are in "On," "Off," or "Tripped" position and shall
have provisions for padlocking in the "Off" position. Personnel safety
line terminal shields shall be provided for each breaker. The circuit
breakers shall be products of only one manufacturer, and shall be
interchangeable when of the same frame size. [Where indicated on the
drawings, circuit breakers shall be provided with shunt trip devices.]
[Where indicated on the drawings, circuit breakers shall be provided with
bell alarm contacts that close on automatic operation only. The contacts
shall be suitable for [125] [ ] volts dc and shall reset when the
breaker is reset.]

4.1 Trip Units

ER R R R R R R R R R R R R R R R R R R R R R Rk R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R Rk

NOTE: Both thermal magnetic and solid state trip
units have been included in this specification.
Solid state units can be more reliable and permit
more selective coordination since they can have long
time pick-up, long time delay, short time pick-up,
short time delay, instantaneous pick-up, ground
fault pick-up, and ground fault time delay

settings. Solid state units have come down in price
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and are becoming competitive with thermal magnetic
units. Specific locations where solid state trips

are required should be indicated on the drawings.
khkkhkkhkhkhkhkhkkkkkkkkkkkkkkhkkhkhkhkhkhkhkhhkhkhkhkhkhkkkkkkkkkkkkkkkkhkhkkhkhkkkkkkkkkkkkkkkkkx*k

Except as otherwise noted, the circuit breakers, of frame sizes and the
trip unit ratings as shown on the drawings, shall be provided with
combination thermal and instantaneous magnetic or solid state trip units.
The Government reserves the right to change the indicated trip ratings,
within frame limits, of the trip devices at the time the shop drawings are

submitted for approval. Submit [6] [ ] copies of outline drawings of
all equipment to be furnished under this contract, together with weights
and overall dimensiong, within [30] [ ] calendar days after [date of

award] [date of receipt of notice to proceed], for the approval of the
Contracting Officer. The breaker trip units shall be interchangeable and
the instantaneous magnetic trip units shall be adjustable on frame sizes
larger than 150 amperes. Nonadjustable instantaneous magnetic trip units
shall be set at approximately 10 times the continuous current ratings of
the circuit breakers. [Solid state trip units, where indicated, shall also
have adjustable [long time pick-up and delay], [short time pick-up and
delay], [and ground fault pick-up and delay].]

.4.2 480-Volt AC Circuits

Circuit breakers for 480-volt or 277/480-volt ac circuits shall be rated
600 volts ac, and shall have an UL listed minimum interrupting capacity of
[14,000] [ ] symmetrical amperes at 600 volts ac.

.4.3 120/240-Volt AC Circuits

Circuit breakers for 120-volt ac circuits shall be rated not lesgssg than
120/240 or 240 volts ac, and shall have a UL listed minimum interrupting
capacity of [10,000] [ ] symmetrical amperes.

.4.4 125-Volt DC Circuits

Circuit breakers for 125-volt dc circuits shall be two-pole rated 125/250
or 250 volts dc, and shall have an UL listed minimum interrupting capacity
of [5,000] [10,000] I ] amperes dc.

.5 WIRING

All control wire shall be stranded tinned copper switchboard wire with
600-volt flame-retardant insulation Type SIS meeting UL 44 or Type MTIW
meeting UL 1063, and shall pass the VW-1 flame tests included in those
standards. Hinge wire shall have Class K stranding. Current transformer
secondary leads shall be not smaller than No. 10 AWG. The minimum size of
control wire shall be No. 14 AWG. Power wiring for 480-volt circuits and
below shall be of the same type as control wiring and the minimum size
shall be No. 12 AWG. Special attention shall be given to wiring and
terminal arrangement on the terminal blocks to permit the individual
conductors of each external cable to be terminated on adjacent terminal
points.

.6 TERMINAL BLOCKS
Control circuit terminal blocks for control wiring shall be molded or

fabricated type with barriers, rated not less than 600 volts. The
terminals shall be removable binding, fillister or washer head screw type,
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or of the stud type with contact and locking nuts. The terminals shall be
not less than No. 10 in size and shall have sufficient length and space for
connecting at least two indented terminals for 10 AWG conductors to each
terminal. The terminal arrangement shall be subject to the approval of the
Contracting Officer and not less than four (4) spare terminals or 10
percent, whichever is greater, shall be provided on each block or group of
blocks. Modular, pull apart, terminal blocks will be acceptable provided
they are of the channel or rail-mounted type. Submit data showing that the
proposed alternate will accommodate the specified number of wires, are of
adequate current-carrying capacity, and are constructed to assure positive
contact between current-carrying parts.

.6.1 Types of Terminal Blocks
.6.1.1 Short-Circuiting Type

Short-circuiting type terminal blocks shall be furnished for all current
transformer secondary leads and shall have provision for shorting together
all leads from each current transformer without first opening any circuit.
Terminal blocks shall meet the requirements of paragraph CONTROL CIRCUIT
TERMINAL BLOCKS above.

.6.1.2 Load Type

Load terminal blocks rated not less than 600 volts and of adequate capacity
shall be provided for the conductors for NEMA Size 3 and smaller motor
controllers and for other power circuits except those for feeder tap

units. The terminals shall be of either the stud type with contact nuts
and locking nuts or of the removable screw type, having length and space
for at least two indented terminals of the size required on the conductors
to be terminated. For conductors rated more than 50 amperes, screws shall
have hexagonal heads. Conducting parts between connected terminals shall
have adequate contact surface and cross-section to operate without
overheating. Each connected terminal shall have the circuit designation or
wire number placed on or near the terminal in permanent contrasting color.

.6.2 Marking Strips

White or other light-colored plastic marking strips, fastened by screws to
each terminal block, shall be provided for wire designations. The wire
numbers shall be made with permanent ink. The marking strips shall be
reversible to permit marking both sides, or two marking strips shall be
furnished with each block. Marking strips shall accommodate the two sets
of wire numbers. Each device to which a connection is made shall be
assigned a device designation in accordance with NEMA ICS 1 and each device
terminal to which a connection is made shall be marked with a distinct
terminal marking corresponding to the wire designation used on the
Contractor's schematic and connection diagrams. The wire (terminal point)
designations used on the Contractor's wiring diagrams and printed on
terminal block marking strips may be according to the Contractor's standard
practice; however, additional wire and cable designations for
identification of remote (external) circuits shall be provided for the
Government's wire designations. Drawings shall show the general
arrangement and overall dimensions of the motor control centers,

switchboards, and panelboards. These drawings shall show space
requirements, details of any floor supports to be embedded in concrete and
provisions for conduits for external cables. Prints of drawings submitted

for approval will be so marked and returned to the Contractor for addition
of the designations to the terminal strips and tracings, along with any
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rearrangement of points required.
.7 SPACE HEATERS
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NOTE: Heaters should be connected to an external
power source in installations where the motor

control center will not be energized continuously.
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Space heaters shall be provided where indicated on the drawings and shall
be controlled using an adjustable 10 to 35 degrees C 50 to 90 degrees F
thermostat, magnetic contactor, and a molded-case circuit breaker [and a
480-120 volt single-phase transformer]. The space heaters shall be
250-watt, 240 volt strip elements operated at 120 volts and shall be
[supplied from the motor control center bus] [wired to terminal blocks for
connection to 120-volt single-phase power sources located external to the
control centers]. The contactors shall be open type, electrically-held,
rated 30 amperes, 2-pole, with 120-volt ac coils.

.8 MOTOR CONTROL CENTERS
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NOTES: This specification covers single stand alone
lineup with front access. Not all arrangements can
be listed and labeled under UL 845. Consult
manufacturer's literature and UL listing
availability for specific arrangements.

Auxiliary motor control centers should be NEMA Class
II, Type B or C, as applicable. Type C construction
includes master section terminal boards at the top
or bottom of each vertical section and complete
control wiring and power wiring for NEMA Size 3 and
smaller controllers between the unit assemblies in
each section and the master terminal boards. Type C
construction is preferred and should be specified
whenever a considerable amounts of interpanel
control wiring or extermnal control circuits is
required. Designer should consider number of
terminal blocks required for type C construction and
ensure that there is sufficient space and access.

Where the unit assemblies consist primarily of
feeder tap units with circuit breakers to supply
power loads or starter units for individually
controlled motors (such as for pumps in pumping
stations), and very little interpanel and external
control wiring is required, the less expensive Type
B construction, which does not include master
section terminal boards, should be specified. If
the procurement includes both types of control
centers, the type of each control center should be
clearly indicated.

The intent of the submittals below is to require
NEMA Class II drawing packages. When it is
desirable for the Government's wire numbers to be
included on the drawings or custom drawing sizes and
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title blocks are required, NEMA Class IIS should be
specified.

Should this specification be used in procurement of
NEMA Class I equipment, the drawing packages are
less involved and this paragraph edited accordingly.

Include this requirement only when contractual
certification is required and Factory Test Reports
without certification are not acceptable.
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Each motor control center shall be designed for operation on 480-volts ac,
3-phase, 60-Hz system, and the equipment shall conform to all the
applicable requirements of NEMA ICS 1, NEMA ICS 2, NEMA ICS 4and NEMA ICS 6.
Vertical sections and individual units shall be listed and labeled under

UL 845 where ever possible. 1In lieu of the UL listing, certification from
any nationally recognized, adequately equipped, testing agency that the
individual units and vertical sections have been tested and conform to the
UL requirements of that agency will be acceptable when approved by the
Contracting Officer.

a. Certification of factory test reports. Certification shall be
signed by official authorized to certify on behalf of the manufacturer,
attesting that the motor control center meets the specified
requirements. The statement shall be dated after the award of this
contract, shall state the Contrac