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SECTION 26 24 19 - MOTOR CONTROL CENTERS, 600VOLTS

PART 1 - GENERAL
1.01	SUMMARY
A.	Motor control centers for application at 600 volts and less.
1.02	REFERENCES

The latest published edition of a reference shall be applicable to this Project unless identified by a specific edition date.
All reference amendments adopted prior to the effective date of this Contract shall be applicable to this Project.
NOTE TO SPEC WRITER:  INCLUDE ONLY REFERENCE STANDARDS THAT ARE TO BE INDICATED WITHIN THE TEXT OF THIS SECTION.  EDIT THE FOLLOWING, ADDING AND DELETING AS REQUIRED FOR PROJECT AND PRODUCT SELECTION.
1. ANSI/NEMA ICS 6 - Enclosures for Industrial Controls and Systems
2. NEMA ICS 2 - Industrial Control Devices, Controllers, and Assemblies
3. NEMA AB 1 - Molded Case Circuit Breakers
4. NEMA KS 1 - Enclosed Switches
5. NEMA PB 1.1 - Instructions for Safe Installation, Operation and Maintenance of Panelboards Rated 600 Volts or Less.
6. UL 508 – Industrial Control Equipment
7. UL 845 – Electric Motor Control Centers
8. ANSI C19 – Industrial Control Apparatus
1.03	SUBMITTALS
A. 	Submit manufacturer's literature and specification product data sheets.  Line item specifications review indicating compliance or itemized exceptions with each Section of the specification.
B. Submit dimensioned drawings showing size, circuit breaker, fusible switch and combination starter arrangement and electrical characteristics, including but not limited to, voltage, bus ampacity, integrated short circuit ampere rating, frame size and trip ratings, and coordination curves on log-log paper of the main protective device and for the largest branch circuit devices.  Include conduit entrance locations and requirements; nameplate legends; size and number of bus bars per phase, and ground.
C. Submit product data on motor starters and combination motor starters, relays, pilot devices, and switching and overcurrent protective devices.
D.	Submit control and wiring diagrams for each starter or breaker unit.
1.04	PRODUCT DELIVERY, STORAGE AND HANDLING
A.  	Deliver motor control centers in factory-fabricated water-resistant wrapping, and                            in 60‑inch maximum width mounted on shipping skids.
B.	Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas or heavy plastic cover to protect units from dirt, water, construction debris, and traffic.
C.	Handle motor control centers carefully to avoid damage to material components, enclosure and finish.  Motor control centers shall be provided with adequate lifting means.

PART 2 - PRODUCTS
2.01	ACCEPTABLE MANUFACTURERS
A.	Cutler Hammer/Eaton
B.	General Electric Company
C.	Seimens 
D.	Square D
E.	Other manufacturers equal in design and function will be considered upon A/E approval following substitution procedure for substitution requirement.
2.02	MOTOR CONTROL CENTER CONSTRUCTION
A.	Motor control centers shall be totally enclosed of one or more rigid, freestanding, vertical sheet metal cubicles bolted together to form a rigid, dead-front assembly.    Use not less than 14 gauge, cold-rolled steel.  Grind any imperfections smooth, such as welding splatter, sharp edges, burrs, etc., before finishing.  Cleansing bath followed by single coat of phosphatized primer and a zinc‑rich second coat, final coat ANSI 61 gray enamel inside and out, final paint thickness 3 mils on all surfaces, including corners.  Provide a minimum of one pint of finish paint for touch-up after field installation.
B. Make each vertical Section normally 20 inches wide, 20 inches deep and 90 inches high, unless noted otherwise.  Enclosure shall be NEMA type as per drawings.
C. Provide separate hinged compartment doors for each starter, feeder or other unit.  Provide a mechanical interlock that prevents door from being opened when disconnecting means is in closed position.  A defeater shall be provided to bypass this interlock.  Provisions shall be provided to positively lock the disconnect in the OFF position with up to three padlocks.  
D. Unit Compartments:  Individual compartments shall be separated by steel barriers for each starter, feeder or other unit; capable of being wired from front without unit removal; no wiring to be exposed on rear of unit.  Doors shall be formed round corners, rolled edges, neoprene gaskets, and at least two heavy-duty hinges, held closed by means of quick-captive fasteners.  Provide removable formed steel channel sills and removable lifting angles.    
E.	Vertical Wiring Compartment:  Full height, accessible from front, wire guards and grommets on openings for wire passage.  Designed to allow wiring to be installed according to NEC.
F. Horizontal Wiring Compartments:  Full width top and bottom, accessible from front, wire guards and grommets on openings for wire passage.  This shall include openings to the vertical wiring compartment.  Openings to vertical wiring compartments shall have insulating material installed to prevent physical damage to conductors.
G.	Nameplates:  provide identification of motor control center and individual control units in accordance with Section 26 05 53 ‑ Electrical Identification.
2.03	BUS
A.	Horizontal bussing shall be minimum of 800A, tin or silver plated copper or as shown on the Drawings with a continuous current rating with no reduction in capacity for length of bus.    
B. Vertical bussing shall be tin or silver plated copper full height with a minimum continuous current rating of 300 amperes, or as shown on the Drawings.
C.	Ground Bus:  Provide continuous 1 x 1/4‑inch tin or silver plated copper ground bus solidly grounded to each structure near bottom and provide for connection to building grounding system at each end.  Ground bus shall be accessible in each Section.
D.	Insulation/Isolation: 
1.	Horizontal Bus:  Isolated by grounded steel or insulating type barriers.
2.	Vertical Bus:  Isolated from motor starter and feeder units by a full height insulating type barrier with openings for stabs.  Provide shutter mechanism to cover stab openings upon removal of units.
E.	The buses shall be rated at 50-degree C temperature rise over a 40-degree C ambient in compliance with UL standards.
F.	Future provisions:  Fully equip spaces for future devices with bussing and bus connections, braced for available short circuit currents as per drawings.    Provide provision for extension of main horizontal bus on either end of the control center.  Include ground bus entire length of control center.
G. Make provision for top entry branch circuit installation.
H.	Integrated Equipment Short Circuit Rating:  Starters, feeders, and bus bracing shall be rated as indicated on the drawings.
2.04	MOTOR STARTERS
A.	Draw-out combination type with tin-plated stab assembly for connection to the vertical bus, except where size and weight of equipment makes this impractical; readily interchangeable with starters of similar size.  No wiring to those stabs shall extend into the bus compartment.  Each combination starter or circuit breaker unit shall have a single hinged door, which opens up to reveal starter components.  Multiple doors per unit are not acceptable unless specifically approved in writing by the Owner or Engineer.  Unit shall be equipped with side-mounted, positive latch pull-apart type control terminal blocks rated 600 volts.  Knockouts shall be provided for the addition of future terminal blocks.  All control wire shall be minimum AWG 14 copper.
B.	Motor starters shall be combination type, full voltage non-reversing equipped with thermal magnetic circuit breakers sized as indicated on drawings.     Starters shall be 480 volts, three‑phase, four-wire, 60 Hz, unless otherwise indicated on drawings.
C. A cast metal handle operator must be provided on each disconnect.  With the unit stabs engaged into the vertical phase bus and the unit door closed, the handle mechanism shall allow complete ON/OFF control of the unit disconnect with clear indication of the disconnect status.  All circuit breaker operators shall include a separate TRIPPED position to clearly indicate a circuit breaker trip condition.  It shall be possible to reset a tripped breaker without opening the control unit door.
D.	Overload relay:  Provide three-phase, solid state overload relays for trip current, phase loss, and phase unbalance protection with a power LED indication.  Standard trip contacts in the normally closed position shall be used and shall have trip free operation, visible trip indication and test function.  The overload relay shall have electronics that are self-protected and harmonic and ambient insensitive. The overload relays shall be field adjustable.
E.	Selector Switches:  HAND/OFF/AUTO or as indicated on Drawings, standard operator, in front cover.
F.	Pushbutton units:  Heavy-duty, oil-tight, momentary contact, spring return, NO or NC, as shown, with nameplate.
G. Auxiliary Relays:  Minimum 6 or as indicated on the Drawings.  Auxiliary relays shall be field convertible to perform normally open (NO) or normally closed (NC) operation.
H.	Indicating Lights:  Pilot light assemblies shall be heavy-duty, oil-tight, transformer- type, push-to-test LED type indicating lights, with red for RUN and green for STOP.  
I.	Two-Speed Starting:  Two-speed, two-winding, variable torque type.  Specific type shall be as indicated on the Drawings.  Include integral adjustable time delay transition (compelling) relay when going from FAST to SLOW speeds or slow to fast speeds.  Provide fast red and slow amber LED push-to-test indicating lights. Two-speed starters shall meet all the other requirements for full voltage non-reversing starters specified in 2.4 A throughout 2.4 H.  
2.05	CONTROL TRANSFORMERS
A.	Voltage:  Provide 24V, 60 Hz control transformers for starters smaller than size 4.  Size 4 and larger starters shall operate at 120V, 60Hz.
B.	Fuses:  Provide fuse protection on both primary and secondary.
C.	Size:  Control transformer shall be 200 VA minimum, in each motor starter or sized per drawings to accommodate control loads including heaters, as applicable.
2.06	FEEDER DEVICES
A.	Fusible switches shall be quick-make, quick-break with externally operable handle designed to accommodate Class RK1 fuses.
B.	Molded Case Circuit Breakers:
1.	Breakers 400 ampere frame and less shall be manufacturer's standard industrial construction, bolt-on type, integral inverse time delay thermal and instantaneous magnetic trip.  Breakers 225 ampere through 400 ampere shall have continuously adjustable magnetic pick-ups of approximately five to ten times trip rating.
2.	Breakers 600-ampere frame and above shall be equipped with solid-state trip complete with built-in current transformers, solid-state trip unit and flux transfer shunt trip.
3.	Interrupting capacity shall be as noted on drawings.
C.	Current Limiting Molded Case Circuit Breakers:
1.	Breakers 100-ampere frame shall be inverse time delay thermal and instantaneous magnetic trip.
2.	Breakers 250 ampere and 400 ampere frame shall be solid-state trip with built-in current transformers, sold-state trip unit and flux transfer shunt trip.
3.	Current limiting breakers shall protect downstream molded case breakers.  Submit manufacturer's test proving the protection, from both peak currents and I2T energy of downstream devices.
4.	Breakers shall have integral automatically resetting current limiting element in each pole.
2.07	INSTRUMENT
Provide the following devices for each motor control center if shown on the Drawings:
A.	Power Monitor:  As specified on the Drawings.  Power monitor shall have an accessible optical port and network port for communications capability.  Power monitor to be factory installed and door mounted in main lug section.
B.	Current Transformers:  ANSI C57.13, 5 ampere secondary, primary to match main bus continuous amperage rating, window type, with single secondary winding and secondary shorting device, with 0.3 accuracy at burden with connected metering devices, 60 Hz.  Furnish shorting type terminal boards for all current transformers.  Provide a selector switch.
PART 3 - EXECUTION
3.01	INSTALLATION
A. Install motor control centers in accordance with manufacturer's written instructions and the applicable requirements of the latest editions of NEC, NEMA, and ANSI. Retighten current carrying, bolted connections, and enclosure support framing and panels to manufacturer’s recommendations.
B. Provide 4‑inch‑high concrete housekeeping pad for mounting of motor control center with anchor bolt pattern to match MCC.  Pads to be a minimum of 4 inches larger than equipment footprint.  The Contractor shall set the MCC in place, level and align each section, and secure with anchors in accordance with manufacturer's instructions.  
C.	Set overload relay elements in electronic overload relays or install heater elements in thermal overload relays in motor starters based on actual motor nameplate ratings such as full load current, service factor, temperature rise, and ambient motor temperature.  If overload sizes are incorrectly sized for the motor, they shall be changed out at no additional cost.  
D.	Adjust operating mechanisms for free mechanical movement.
E.	Touch-up scratched or marred surfaces to match original finish.
F.	Subsequent to wire and cable connections, energize motor control centers and demonstrate functioning in accordance with requirements.
G.	The Contractor shall provide all conduit connections and wiring to and within the MCC to provide a complete and operable system.  The Contractor shall be part of the motor acceptance test, do a field survey of all the motors and include manufacturer, model and serial number, operation voltage, horsepower, full load amps, no load amps and the remaining test results.
H.	Motor circuit breaker trip setting shown on Drawings is code maximum.  Field set motor circuit protectors to the minimum trip setting which will permit motor starting under normal conditions using the procedures outlined in the manufacturer's instruction booklet.
3.02	CALIBRATION
A.	Completely test and calibrate all devices in the MCC and instruct the Owner on proper operation of all devices.
B.	Metering shall be calibrated after final placement, alignment and energizing.
C.	Test the ground fault trip system for proper operation (electronic overloads only).
D.	Provide quality control per Section 26 08 00 – Commissioning of Electrical Systems.
3.03	CLEANING
A.	Completely clean the inside and outside of the MCC prior to final completion.
B.	Protect the MCC during construction from dust and debris.
C.	Any scratches and dents in the cabinets shall be repaired to the Owner's satisfaction.
3.04	SPARE PARTS
A.	Turn over all spare parts to the Owner in labeled boxes, which reference the intended use.
B.	Provide one can of gray spray paint from the manufacturer, which matches the MCC color.
C.	Provide two full sets of each fuse size used in MCC.
D.	Provide two fuse pullers per MCC if applicable.
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