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SECTION 26 29 11
MOTOR CONTROLLERS
PART 1 - GENERAL
1.1 DESCRI PTI ON

A. This section specifies the furnishing, installation, connection, and
testing of notor controllers, including all |ow and nediumvoltage
notor controllers and manual motor controllers, indicated as notor
controllers in this section, and | ow voltage vari abl e speed notor
controllers.

B. Mbtor controllers, whether furnished with the equipnment specified in
ot her sections or otherwise (wth the exception of elevator notor
controllers specified in Division 14 and fire punp controllers
specified in Division 21), shall neet this specification and all
rel ated specifications.

1.2 RELATED WORK

A Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS
Requi renents that apply to all sections of Division 26.

B. Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS:

Requi renents for personnel safety and to provide a | ow i npedance path
for possible ground fault currents.

C. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRI CAL SYSTEMS: Conduits.

1.3 QUALITY ASSURANCE

A. Refer to Paragraph, QUALIFI CATI ONS ( PRODUCTS AND SERVI CES), in Section

26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS
1.4 SUBM TTALS

A. Submit six copies of the following in accordance with Section 26 05 11,
REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS
1. Shop Draw ngs:

a. Submit sufficient information to denonstrate conpliance with
drawi ngs and specifications.

b. Include electrical ratings, dinmensions, weights, nounting
details, materials, overcurrent protection devices, overl oad
rel ays, sizes of enclosures, wiring diagrans, starting
characteristics, interlocking, and accessories.

2. Manual s:

a. Submit, simultaneously with the shop draw ngs, comnpani on copies

of compl ete mai nt enance and operati ng nmanual s, including
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techni cal data sheets, wiring diagrans, and information for
ordering replacenment parts.
1) Wring diagrams shall have their ternminals identified to
facilitate installation, maintenance, and operation
2) Wring diagrans shall indicate internal wiring for each item
of equi pnment and interconnections between the itens of
equi prent .
3) Elementary schematic diagrans shall be provided for clarity of
operation.
4) Include the catal og nunbers for the correct sizes of overload
relays for the notor controllers.
b. If changes have been nade to the nmintenance and operating
manual s originally submtted, submt updated maintenance and
operating manuals two weeks prior to the final inspection.
3. Certifications: Two weeks prior to final inspection, submt the
fol | owi ng.
a. Certification by the manufacturer that the notor controllers
conformto the requirenents of the drawi ngs and specifications.
b. Certification by the Contractor that the notor controllers have
been properly installed, adjusted, and tested.
1.5 APPLI CABLE PUBLI CATI ONS
A. Publications |isted below (including amendnents, addenda, revisions,
suppl enents, and errata) forma part of this specification to the
extent referenced. Publications are referenced in the text by basic
designation only.
B. Institute of Electrical and El ectronic Engi neers (| EEE)
519-92......... ... ... ... Recomended Practices and Requirenents for
Harmoni ¢ Control in Electrical Power Systens
C37.90.1-02............. Standard Surge Wthstand Capability (SW) Tests
for Relays and Relay Systens Associated with
El ectric Power Apparatus
C. International Code Council (1CC):

IBCG12.................. I nternational Buil ding Code
D. National Electrical Mnufacturers Association (NEMA):
ICS 1-08................ I ndustrial Control and Systens: Genera

Requi renent s
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ICS 1.1-09.............. Saf ety Quidelines for the Application,
Installati on and Mai ntenance of Solid State
Cont r ol

ICS 2-05................ I ndustrial Control and Systens Controllers,
Contactors, and Overload Rel ays Rated 600 Volts

ICS 4-05................ I ndustrial Control and Systens: Terninal Bl ocks

ICS 6-06................ I ndustrial Control and Systens: Encl osures

ICS 7-06................ I ndustrial Control and Systemns: Adjustabl e-

Speed Drives

ICS 7.1-06.............. Saf ety Standards for Construction and Quide for
Sel ection, Installation, and Operation of
Adj ust abl e- Speed Drive Systens

M5 1 Part 31............ I nverter Fed Pol yphase Mot or Standards
E. National Fire Protection Association (NFPA):
70-11. . ... ... Nati onal El ectrical Code (NEC
F. Underwriters Laboratories Inc. (UL):
508A-07................. I ndustrial Control Panels
508CG-07................. Power Conver sion Equi prent
UL 1449-06.............. Surge Protective Devices

PART 2 - PRODUCTS
2.1 MOTOR CONTROLLERS

A. Motor controllers shall conply with | EEE, NEMA, NFPA, UL, and as shown
on the draw ngs.

B. Motor controllers shall be separately enclosed, unless part of another
assenbly. For installation in nmotor control centers, provide plug-in,
draw out type nmotor controllers up through NEMA size 4. NEMA size 5 and
above require bolted connections.

C. Motor controllers shall be conbination type, with magnetic controller
per Paragraph 2.3 below and with circuit breaker or fused switch
di sconnecting neans, with external operating handle with | ock-open
padl ocki ng positions and ONOFF position indicator.

1. Circuit Breakers:

a. Bolt-on thermal -magnetic type with a minimuminterrupting rating
as indicated on the draw ngs.

b. Equi pped with automatic, trip free, non-adjustable, inverse-tine,
and i nstant aneous magnetic trips for |less than 400A. The magnetic
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trip shall be adjustable from5x to 10x for breakers 400A and
greater.

c. Additional features shall be as foll ows:

1) A rugged, integral housing of nolded insulating material

2) Silver alloy contacts.

3) Arc quenchers and phase barriers for each pole.

4) Quick-nmake, quick-break, operating nmechani smns.

5) Atrip element for each pole, a common trip bar for all poles,
and one operator for all poles.

Fused Switches:

a. Qui ck-nmake, quick-break type.

b. Mninumduty rating shall be NEMA classification General Duty
(GD) for 240 Volts and NEMA cl assification Heavy Duty (HD) for
480 Vol ts.

c. Horsepower rated, and shall have the follow ng features:

1) Copper bl ades, visible in the OFF position.

2) An arc chute for each pole.

3) Fuse holders for the sizes and types of fuses specified or as
shown on the draw ngs.

D. Encl osures:

1

3.

Encl osures shall be NEMA-type rated 1, 3R, or 12 as indicated on the
drawi ngs or as required per the installed environment.

Encl osure doors shall be interlocked to prevent opening unless the
di sconnecting neans is open. A "defeater" nechanismshall allow for
i nspection by qualified personnel with the disconnect neans cl osed.
Provi de padl ocki ng provisions.

Al metal surfaces shall be thoroughly cleaned, phosphatized, and
factory prined prior to applying light gray baked enanel finish.

E. Motor control circuits:

1
2.

Shal | operate at not nore than 120 Volts.

Shal | be grounded, except where the equi pnent nanufacturer
reconmends that the control circuits be isol ated.

For each notor operating over 120 Volts, incorporate a separate,
heavy duty, control transforner wthin each notor controller

encl osure.

I ncorporate primary and secondary overcurrent protection for the

control power transforners.
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F. Overload rel ays:
Thermal Relay or Electronic type. Devices shall be NEVA type.
One for each pole.

3. External overload relay reset pushbutton on the door of each notor
control l er enclosure.

4. COverload relays shall be nmatched to nanmeplate full-load current of
actual protected notor and with appropriate adjustnment for duty
cycl e.

5. Thernmal overload relays shall be tanperproof, not affected by
vi bration, nmanual reset, sensitive to single-phasing, and shall have
sel ectable trip classes of 10, 20 and 30.

6. Electronic overload relays shall utilize internal current
transformers and el ectro-nechani cal conponents. The relays shal
have anbi ent tenperature conpensation, single-phase protection,
manual or autommtic reset, and trip classes of 10, 15, 20 and 30.

The relay shall provide fault cause indication, including jamstall
ground fault, phase |oss, and overl oad.

G Hand-Of-Automatic (HHOA) switch is required unless specifically
stated on the drawings as not required for a particular controller. H
O A switch shall be operable w thout opening enclosure door. HOA
switch is not required for nanual nmotor controllers.

H. Incorporate into each control circuit a 120 Volt, electronic time-delay
relay (ON delay), m ninmm adjustable range fromO0.3 to 10 minutes, with
transient protection. Tine-delay relay is not required where HO A
switch is not required.

I. Unless noted otherw se, equip each notor controller with not |ess than
two normally open (N.O) and two normally closed (N.C.) auxiliary
contacts.

J. Provide green (RUN) and red (STOP) pilot lights.

K. Motor controllers incorporated w thin equiprment assenblies shall also
be designed for the specific requirenents of the assenblies.

L. Additional requirenents for specific notor controllers, as indicated in
ot her specification sections, shall also apply.

2.2 MANUAL MOTOR CONTROLLERS
A. Shall be in accordance with applicable requirenments of 2.1 above.
B. Manual notor controllers shall have the foll ow ng features:
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1. Controllers shall be general -purpose Class A nmanually operated type
with full voltage controller for induction nmotors, rated in
hor sepower .
2. Units shall include thermal overload rel ays, on-off operator, green
pilot light, normally open and normally closed auxiliary contacts.

C. Fractional horsepower nanual motor controllers shall have the foll ow ng

f eat ures:
1. Controllers shall be general -purpose Cass A manually operated type
with full voltage controller for fractional horsepower induction
not or s.
2. Units shall include thermal overload relays, red pilot light, and
t oggl e operator.
2.3 MAGNETI C MOTOR CONTROLLERS

A. Shall be in accordance with applicable requirenments of 2.1 above.

B. Controllers shall be general -purpose, C ass A nagnetic controllers for
i nduction notors rated in horsepower. M ni num NEMA size O.

C. Wiere conbination notor controllers are used, conbine controller with
protective or disconnect device in a conmon encl osure.

D. Provide phase | oss protection for each controller, with contacts to de-
energi ze the controller upon | oss of any phase.

E. Unl ess otherw se indicated, provide full voltage non-reversing across-
the-1ine nechanisns for nmotors less than 75 HP, closed by coil action and
opened by gravity. For notors 75 HP and | arger, provide reduced-voltage
or variable speed controllers as shown on the drawi ngs. Equip
controllers with 120 VAC coils and individual control transformer unless

ot herw se not ed.

2.4 LOWNVOLTAGE VARI ABLE SPEED MOTOR CONTROLLERS (VSMC)

A. VSMC shall be in accordance with applicable portions of 2.1 above.

B. VSMC shall be electronic, with adjustable frequency and voltage, three
phase out put, capable of driving standard NEMA B t hree-phase induction
notors at full rated speed. The control technique shall be pulse width
nodul ati on (PWW), where the VSMC utilizes a full wave bridge design
i ncorporating diode rectifier circuitry. Silicon controlled rectifiers
or other control techniques are not acceptable.
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VSMC shal | be suitable for variable torque | oads, and shall be capable
of providing sufficient torque to allow the motor to break away from
rest upon first application of power.
VSMC shal | be capabl e of operating within voltage paranmeters of plus 10
to minus 15 percent of line voltage, and be suitably rated for the ful
| oad anps of the maxi mumwatts (HP) within its class.
M ni mum ef fi ci ency shall be 95 percent at 100 percent speed and 85
percent at 50 percent speed.
The di spl acenent power factor of the VSMC shall not be |ess than 95
percent under any speed or |oad condition
VSMC current and voltage harnmonic distortion shall not exceed the
val ues al l owed by | EEE 519.
Operating and Design Conditions:
El evati on: 500f eet Above Mean Sea Level (AMSL)
Tenperatures: Maxi mum +104°F M ni num - 10°F
Rel ative Hum dity: 95%
VSMC Location: Mechani cal Room
VSMC shal | have the follow ng features:

B w DN PR

1. Isolated power for control circuits.

2. Manually resettable overload protection for each phase.

3. Adjustable current limting circuitry to provide soft notor
starting. Maxi mum starting current shall not exceed 200 percent of
motor full |oad current.

4. I ndependent accel eration and decel eration time adjustnent, manually
adjustable from2 to 2000 seconds. Set tiners to the equi pnent
manuf acturer's reconmmended tine in the above range.

5. Control input circuitry that will accept 4 to 20 mA current or 0-10
VDC vol tage control signals froman external source

6. Automatic frequency adjustment from1l Hz to 300 Hz.

Circuitry to initiate an orderly shutdown when any of the conditions
listed bel ow occur. The VSMC shall not be danaged by any of these

el ectrical disturbances and shall autonmatically restart when the
conditions are corrected. The VSMC shall be able to restart into a
rotating notor operating in either the forward or reverse direction
and matching that frequency.

a. Incorrect phase sequence.

b. Single phasing.
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Overvol tage in excess of 10 percent.
Undervol tage i n excess of 15 percent.

e. Running overcurrent above 110 percent (VSMC shall not
automatically reset for this condition.)

f. Instantaneous overcurrent above 150 percent (VSMC shall not
automatically reset for this condition).

g. Short duration power outages of 12 cycles or less (i.e.
distribution |line switching, generator testing, and automatic
transfer switch operations.)

8. Provide automatic shutdown upon receiving a power transfer warning
signal froman autonmatic transfer switch. VSMC shall automatically
restart nmotor after the power transfer.

9. Automatic Reset/Restart: Attenpt three restarts after VSMC fault or
on return of power after an interruption and before shutting down
for manual reset or fault correction, with adjustable delay tine
bet ween restart attenpts.

10. Power-Interruption Protection: To prevent notor fromre-energizing
after a power interruption until notor has stopped, unless
"Bidirectional Autospeed Search" feature is avail able and engaged.

11. Bidirectional Autospeed Search: Capable of starting VSMC into
rotating loads spinning in either direction and returning notor to
set speed in proper direction, wthout causing damage to VSMC
nmot or, or | oad.

J. VSMC shal |l include an input circuit breaker which will disconnect all
i nput power, interlocked with the door so that the door cannot be
opened with the circuit breaker in the closed position

K. VSMC shall include a 5%1line reactor and a RFI/EM filter.

L. Surge Suppression: Provide three-phase protection agai nst damage from
supply voltage surges in accordance with UL 1449.

M VSMC shall include front-accessible operator station, with seal ed
keypad and digital display, which allows conpl ete programm ng,
operating, nmonitoring, and diagnostic capabilities.

1. Typical control functions shall include but not be limted to:

a. HAND- OFF- AUTOVATI C- RESET, with manual speed control in HAND node.

b. NORVAL- BYPASS.

c. NORMAL- TEST, which allows testing and adjusting of the VSMC while
i n bypass node.
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2. Typical monitoring functions shall include but not be linited to:

a. Qutput frequency (Hz).

b. Motor speed and status (run, stop, fault).

c. CQutput voltage and current.

3. Typical fault and alarmfunctions shall include but not be limted
to:

a. Loss of input signal, under- and over-voltage, inverter
overcurrent, motor overload, critical frequency rejection with
sel ect abl e and adj ust abl e deadbands, instantaneous |ine-to-Iline
and |ine-to-ground overcurrent, |oss-of-phase, reverse-phase, and
short circuit.

b. System protection indicators indicating that the system has
shutdown and will not automatically restart.

VSMC shall include two NNO and two N.C. dry contacts rated 120 Volts,

10 anperes, 60 Hz.

Har dwar e, software, network interfaces, gateways, and progranming to

control and nonitor the VSMC by control systens specified in other

specification sections, including but not limted to Divisions 22 and

23.

Net wor k conmuni cations ports: As required for connectivity to contro

systens specified in other specification sections, including but not

limted to Divisions 22 and 23.

Conmuni cati ons protocols: As required for comunications with contro

systens specified in other specification sections, including but not

limted to Divisions 22 and 23.

Bypass controller: Provide contactor-style bypass, arranged to bypass

the inverter.

1. Inverter CQutput Contactor and Bypass Contactor: Load-break NEMA-
rated contactor.

2. Motor overl oad rel ays.

3. HAND- OFF- AUTOVATI C bypass control

Bypass operation: Transfers nmotor between inverter output and bypass

circuit, manually, automatically, or both. VSMC shall be capable of

stabl e operation (starting, stopping, and running), and control by fire

al arm and detection systens, w th notor conpletely disconnected from

the inverter output. Transfer between inverter and bypass contactor

and retransfer shall only be allowed with the notor at zero speed.

26 29 11 - 9



CLI N0O2

STRATTON VA MEDI CAL CENTER
RENOVATE 4A & CORE for CLC
VA PRQIECT NO. 528A8-12-801

T. Inverter Isolating Switch: Provide non-I|oad-break switch arranged to
isolate inverter and pernmit safe troubl eshooting and testing of the
i nverter, both energized and de-energi zed, while notor is operating in
bypass node. |nclude padl ockabl e, door-nounted handl e nechani sm

PART 3 - EXECUTI ON
3.1 | NSTALLATI ON

A. Install notor controllers in accordance with the NEC, as shown on the
drawi ngs, and as recommended by the manufacturer

B. Install manual notor controllers in flush enclosures in finished areas.

C. Set field-adjustable switches, auxiliary relays, tine-delay rel ays,
tinmers, and el ectronic overload relay pickup and trip ranges.

D. Program vari able speed notor controllers per the nmanufacturer’s
instructions and in coordination with other trades so that a conplete
and functional systemis delivered.

E. Adjust trip settings of circuit breakers and notor circuit protectors

wi th adj ustabl e instantaneous trip elenents. Initially adjust at six
times the notor naneplate full-1oad anpere ratings and attenpt to start
nmotors several times, allow ng for notor cool down between starts. |If

tripping occurs on notor inrush, adjust settings in increments unti
notors start without tripping. Do not exceed eight tines the notor
full-1oad anperes (or 11 tines for NEMA Premi um Efficiency notors if
requi red). Wiere these nmaxi num settings do not allow starting of a
motor, notify COR before increasing settings.
3.2 ACCEPTANCE CHECKS AND TESTS
A. Perform manufacturer’s required field tests in accordance with the
manuf acturer's recommendations. In addition, include the foll ow ng:
1. Visual Inspection and Tests:
a. Conpare equi prment nanepl ate data with specifications and approved
shop draw ngs.
b. Inspect physical, electrical, and nechani cal condition.
c. Verify appropriate anchorage, required area cl earances, and
correct alignnent.
d. Verify that circuit breaker, nmotor circuit protector, and fuse
sizes and types correspond to approved shop draw ngs.
e. Verify overload relay ratings are correct.

f. Vacuum-cl ean enclosure interior. Clean enclosure exterior.

26 29 11 - 10



CLI N0O2
STRATTON VA MEDI CAL CENTER
RENOVATE 4A & CORE for CLC
VA PRQIECT NO. 528A8-12-801
g. Verify tightness of accessible bolted electrical connections by
calibrated torque-wench nethod in accordance wi th nmanufacturer’s
publ i shed dat a.
h. Test all control and safety features of the notor controllers.
i. For lowvoltage variable speed notor controllers, fina
progranm ng and connections shall be by a factory-trained
technician. Set all progranmable functions of the variabl e speed
nmotor controllers to neet the requirenents and conditions of use.
3.3 FOLLOWM UP VERI FI CATI ON
A. Upon conpl etion of acceptance checks, settings, and tests, the
Contractor shall show by denpnstration in service that the notor

controllers are in good operating condition and properly performng the
i ntended functions.
3.4 SPARE PARTS
A. Two weeks prior to the final inspection, provide one conplete set of
spare fuses for each nmotor controller
3.5 I NSTRUCTI ON
A. Furnish the services of a factory-trained technician for two 4-hour
training periods for instructing personnel in the mintenance and
operation of the notor controllers, on the dates requested by the COR
---END- - -
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