SECTION 26 2419
MOTOR CONTROL CENTER
*************************************************************************************************************

LANL MASTER SPECIFICATION

This template must be edited for each project.  In doing so, specifier must add job-specific requirements.  Brackets are used in the text to indicate designer choices or locations where text must be supplied by the designer.  Once the choice is made or text supplied, remove the brackets.  The specifications must also be edited to delete specification requirements for processes, items, or designs that are not included in the project -- and specifier’s notes such as these.  To seek a variance from requirements in the specifications that are applicable, contact the Engineering Standards Manual Electrical POC. Please contact POC with suggestions for improvement as well.

When assembling a specification package, include applicable specifications from all Divisions, especially Division 1, General requirements.

Specification developed for ML-4 projects.  For ML-1, 2, and 3 applications, additional requirements and independent reviews should be added if increased confidence in procurement or execution is desired; see ESM Chapter 1 Section Z10 Specifications and Quality Sections.
*************************************************************************************************************

PART 1 GENERAL

1.1 SECTION INCLUDES 

A. Motor control centers (MCCs) rated 600 volts and less.

1.2 SUBMITTALS

A. Provide the following submittals according to the requirements of Sections 
01 3300 and 01 7700.

1. Catalog Data: Submit manufacturer’s descriptive and technical literature describing each MCC. Include data substantiating that materials comply with specified requirements.

2. Shop Drawings: Submit shop drawings for each MCC including dimensioned plans and elevations and component lists. Show ratings, including short time and short circuit ratings, and horizontal and vertical bus ampacities. Include: front and side views of enclosure showing overall dimensions, enclosure type, enclosure finish, unit locations, and conduit entrance locations.

3. Wiring Diagrams: Submit interconnecting wiring diagrams pertinent to the class and type specified for the MCC. Submit a schematic diagram of each type of controller unit supplied.
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Edit the following article to match Project requirements.
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4. Certification: Submit certification and backup information that MCC can perform required functions after a design earthquake as specified in “SERVICE CONDITIONS” below.
a. MCC designated with Ip greater than 1.0 shall be certified by the manufacturer to withstand the total lateral seismic force and seismic relative displacements specified in the International Building Code (IBC) or ASCE 7, Minimum Design Loads for Buildings and Other Structures. 

b. Certification shall be based on shake table testing or experience data (i.e., historical data demonstrating acceptable seismic performance), or by more rigorous analysis providing for equivalent safety. 

c. Required response spectra shall exceed 1.1 times the in-structure spectra determined in accordance with IBC AC156, Acceptance Criteria for Seismic Qualification by Shake-Table Testing of Nonstructural Components and Systems.

5. Installation Instructions: Indicate application conditions and limitations of use stipulated by Product testing agency specified in “QUALITY ASSURANCE”.  Include instructions for storage, handling, protection, examination, installation, and starting of Product, including equipment anchoring requirements to meet the seismic conditions specified in “SERVICE CONDITIONS”.

6. Operation and Maintenance Instructions: 

a. Submit complete operation and maintenance instructions including step-by-step inspection, and maintenance procedures. 

b. Include the manufacturer’s name, equipment model number, service manual, parts list, and brief description of equipment and its basic operational features.

1.3 QUALITY ASSURANCE

A. Provide MCCs that are listed and labeled to the current edition of UL 845 – UL Standard for Safety for Motor Control Centers by a Nationally Recognized Testing Laboratory (NRTL) for the application, installation condition, and the environment in which installed.

B. Provide MCCs manufactured in a certified ISO 9001 or 9002 facility. 

C. Comply with the National Electrical Code (NEC) for components and installation.
1.4 COORDINATION

A. Coordinate the features of each motor controller with the ratings and characteristics of the supply circuit, the motor, the required control sequence, the duty cycle of the motor, drive, load, the pilot device, and control circuit affecting controller functions.  Provide controllers that are horsepower rated to suit the motor controlled.

1.5 DELIVERY, STORAGE, AND HANDLING

*************************************************************************************************************

Edit the following article to match Project requirements.
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A. Receive, handle, and store MCCs according to NECA 402 – Recommended Practice for Installing and Maintaining Motor Control Centers and NEMA ICS 2.3 – Instructions for Handling, Installation, Operation, and Maintenance of Motor Control Centers.

1.6 SERVICE CONDITIONS

A. Provide MCCs that will perform satisfactorily in the following service conditions without mechanical or electrical damage or degradation of operating characteristics:
1. Operating elevation of 7500 feet above sea level.

2. Operating ambient temperature extremes of 32 to 104 degrees F.

3. 24-hour average operating ambient temperature not exceeding 86 °F.

4. Operating relative humidity: 0 to 95 percent, without condensation.

5. International Building Code seismic criteria:

a. Seismic Design Category = D

b. SDS = spectral acceleration, short period = 0.54g

c. ap = component amplification factor = 1.0 

d. Rp = component response modification factor = 2.5 

e. Ip = Component importance factor
Ip = 1.5 for life safety related components such as emergency system MCCs
Ip = 1.5 for safety class or safety significant system MCCs.
Ip = 1.0 for all other MCC applications

1.7 EXTRA MATERIALS

A. Furnish six spares of each size and type fuse required.

B. Provide one spray can of touch‑up paint that matches finish for each MCC. 

PART 2 PRODUCTS

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS

A. Alternate products may be accepted; follow Section 01 2500, Substitution Procedures.
2.2 GENERAL

A. Provide MCC(s) as indicated on the Drawings that comply with UL 845 and NEMA ICS 18 – Standard for Motor Control Centers.
*************************************************************************************************************

Edit the following article to match Project requirements; typically use Class I, Type B.
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B. Provide motor control center with wiring classification [Class I, Type A] [Class I, Type B] [Class I, Type C] [Class II, Type B] [Class II, Type C], as defined in NEMA ICS 2.

*************************************************************************************************************

Edit the following article to match Project requirements; typically use Type 1A for indoor installations.

*************************************************************************************************************
C. Provide NEMA [Type 1 (general purpose)] [Type 1A (gasketed general purpose)] [Type 12 (industrial duty)] [Type 3R non-walk-in (rainproof)] enclosure as defined in NEMA 250—Enclosures for Electrical Equipment, except as otherwise indicated.
D. Provide MCC sections and components with UL 508 short‑circuit current withstand or interrupting ratings equal to or greater than the available fault current, in RMS symmetrical amperes, available at the MCC line terminals.

E. Manufacturers:  

1. Westinghouse/Cutler-Hammer, “Freedom 2100 MCC”

2. Square D Company, “Class 8998 Model 6 MCC”

3. Siemens, “TIASTAR MCC”

2.3 STRUCTURE

A. Provide vertical sections that are bolted together to form a rigid, self-supporting, free‑standing assembly and are designed to permit future additions or rearrangement of control units.

B. Design enclosure to be rodent proof with maximum 1/4" diameter unprotected openings.

C. Fabricate individual vertical sections from 12 gauge minimum steel continuous top and bottom frames. These steel frames shall be connected by vertical members consisting of cold‑rolled steel box‑sills at each corner and 12 gauge minimum vertical C‑channels.

D. Provide removable lifting angles on top of each MCC shipping section. Mount each shipping section on steel channel sills.

E. Provide vertical sections that are a nominal height of 90 inches and width of 20 inches. The depth of all sections shall be 15 to 16 inches nominal.  

F. Provide each section with dead-front and dead-back construction. Rear access shall not be necessary for inspection or maintenance. The structure arrangement shall be for front only mounting of units.

G. Provide an adequate conduit entrance area on the top of each vertical section. This opening shall be covered with a bolted flat plate which may be removed and drilled for cable entrance. Provide the bottom of each structure with a rectangular area for termination of conduit.

H. Provide each vertical section with a top and a bottom horizontal wireway, each extending the entire length of the motor control center. 
I. Provide openings in the sides of each vertical section at the top and bottom to permit a continuous horizontal wiring trough. End vertical sections shall have cover plates which can be easily removed to allow addition of future vertical sections.

J. Provide each vertical section with a vertical wireway extending the full height of the structure and connecting to the top and bottom wireways. The vertical wireway shall have its own separate hinged door. Provide wire tie retainers in vertical wireway.

K. Doors shall be formed of 16 gauge steel or heavier, with all edges flanged 5/8 inches deep minimum. Doors shall be mounted on adjustable and removable pin type concealed hinges and so arranged that unit doors may be removed without disturbing unit doors above or below. 
L. Isolate all power bussing and splice connections from the unit compartments and from the vertical and horizontal wireways.
M. Provide barriers in the structure and units to prevent the contact of any energized bus or terminal by a fishtape inserted through the conduit or wireway areas.

2.4 FINISH

A. Paint enclosure and unit parts using an electrodeposition process. Interior and exterior surfaces as well as bolted joints shall have a complete finish coat on and between them. The paint process shall consist of cleaning, rinsing, phosphating, prepaint rinses, painting, post paint rinses, a bake cure, and cool down.

B. Paint exterior surfaces with medium light gray acrylic enamel. Paint the unit interior surfaces white for greater internal visibility.

C. Provide all unpainted parts with corrosion-resistant plating or material.

2.5 BUS BARS AND BRACING

A. Provide main horizontal bus that extends the entire length of the motor control center; fabricate from tin-plated copper with ratings as shown on the Drawings.

B. The vertical bus in each section shall be tin-plated copper with a current capacity of not less than 300 amps. The bus support system shall be high dielectric strength, low moisture absorbing, and high-impact material. 
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C. Provide bus assembly that is braced to withstand the mechanical stress caused by fault currents of [42,000][65,000][100,000] sym. RMS amperes. All ratings shall be NRTL listed.

D. Provide a continuous copper ground bus in all sections. This bus shall have a minimum current rating of 300 amperes, and shall be located in the bottom of the structure, with cable lugs at each end of the line-up. Provide a copper vertical ground bus which makes contact with the plug-in units before the bus stabs engage the vertical bus.

E. Bolted connections at each bus joint shall be front accessible for servicing with a torque wrench. Indicate the location of all splices with a label located on the inside of the vertical wireway door.

2.6 ISOLATION AND INSULATION

A. Horizontal bus access covers and vertical bus covers shall isolate the energized buses to guard against the hazard of accidental contact.

B. Cutouts shall be provided in the vertical isolation barriers for stab connections to the vertical bus. A manual or automatic shutter mechanism shall close the cutouts when a plug-in unit is removed. The vertical bus shall be provided with phase isolation barriers.

C. All units shall be isolated from one another, above and below, by unit support pans or steel barriers which remain in place when the units are withdrawn.

D. Incoming line compartments shall be isolated from horizontal and vertical wireways by steel barriers.

E. Units shall have a side barrier to provide isolation from the vertical wireway.

2.7 UNITS

A. Provide combination motor starter units, Size 1 through Size 5, as well as other electrical assemblies including feeder tap units through 225 amps, with appropriately rated stab assemblies for plug-in type construction. Starter units Size 6 and larger, as well as feeder tap units above 225 amps, shall be bolt-in construction.

B. Each plug-in unit shall be supported and guided so that unit arrange​ment is easily accomplished. After insertion, each plug-in unit shall be positively held in place.
C. Each plug-in unit shall have a safety grounding device that makes connection to the vertical ground bus before the power stabs engage.
D. An operator mechanism mounted on the unit shall provide the means for operating the disconnect. This operator shall extend through an opening in the unit door and shall clearly indicate whether the disconnect is 'ON', 'OFF', or 'TRIPPED'. This indication shall function whether the compartment door is open or closed.

E. With the disconnect in the 'ON' position, a mechanical interlock shall prevent opening of the unit door. This interlock shall be provided with a defeater so that authorized personnel may gain access to the compartment without interrupting service. This interlock shall also prevent unintentional closing of the disconnect when the compartment door is open, a second mechanical interlock shall prevent any possibility of removing or re-inserting the plug-in unit while the disconnect is in the 'ON' position.

F. The operator mechanism design shall provide for padlocking the disconnect in the 'OFF' position with up to three padlocks.

G. The operator mechanism shall be so designed as to allow easy access to the magnetic trip settings on circuit breakers and motor circuit protectors.

H. Provide each unit with a removable door mounted on removable pin type hinges which allow the door to swing open at least 110 degrees. Doors shall be removable from any location in the center without disturbing any other doors. The unit door shall be fastened to the stationary structure so that it can be closed to cover the unit space when the insert has been removed. The unit doors shall be held closed with 1/4 turn pawl type latches, designed to resist forces during fault conditions. 
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2.8 INCOMING MAIN AND FEEDER TAP UNITS

A. Provide incoming main and feeder tap units as indicated on the Drawings.

B. Overcurrent devices shall be 600 volt, molded case, thermal magnetic circuit breakers that conform to NEMA AB 1 – Molded Case Circuit Breakers.

C. The UL listed interrupting capacity of the circuit breakers shall equal or exceed the maximum available fault current at the motor control center.

D. Provide adequate space for terminating conductors using circumferential compression lugs on main lugs and on main and feeder tap circuit breaker frames larger than 100 amperes.

2.9 CIRCUIT BREAKER TYPE NON‑REVERSING STARTER UNITS

A. Provide starter units containing combination magnetic motor controllers with motor circuit protector disconnects as indicated on the Drawings.

B. Motor circuit protector shall conform to UL 845 and NEMA AB 1 - Molded Case Circuit Breakers, with an integral instantaneous magnetic trip in each pole.

1. Trip units shall be calibrated to coordinate with the actual locked-rotor current of the connected motor and the controller overload relays. 

2. Provide motor circuit protectors that are factory assembled with the controller, interlocked with unit cover or door, and arranged to disconnect the controller.

3. The short circuit rating of the motor circuit protector and starter combination shall equal or exceed the maximum available fault current at the MCC. 
4. Provide motor circuit protectors rated 600 volts when used on 480 volt systems.

C. Provide AC general purpose Class A magnetic, full-voltage, non-reversing controllers for induction motors rated in horsepower and conforming to the requirements of NEMA ICS 2 – Industrial Control Devices, Controllers, and Assemblies.

1. Coil shall be of the encapsulated type, 120 volts, 60 Hz.

2. Provide controllers of size and number of poles as indicated on the Drawings. 

3. Contacts shall be totally enclosed, double-break, silver-cadmium-oxide power contacts. Contact inspection and replacement small be possible without disturbing line or load wiring.

4. Provide not less than two sets of NEMA ICS 2 field convertible auxiliary contacts in addition to the seal-in contact.

D. Provide solid-state overload units with the following characteristics for motors rated up to 100 full-load amperes:

*************************************************************************************************************
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1. NEMA Class [10][20] tripping characteristics

2. Field selectable motor full load current.

3. Ambient temperature insensitive.

4. Phase loss protection.

5. Manual reset after time delay.
6. Integral current transformers.

*************************************************************************************************************

Edit the following articles to match Project requirements; delete if no motors on Project are rated from 100 to 300 full-load amperes. Refer to Section D5020 in the LANL Engineering Standards Manual for overload protection for motors rated over 300 full-load amperes.
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E. Provide solid-state overload units with the following characteristics for motors rated from 100 to 300 full-load amperes:

*************************************************************************************************************

Edit the following article to match Project requirements; some motor/load combinations require a Class 10 start time characteristic.
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1. NEMA Class [10] [20] tripping characteristics.

2. Field selectable/adjustable overload trip current.

3. Phase unbalance and phase loss protection.

4. Manual or electric reset after time delay.

5. Current sensing using external current transformers with 5 ampere secondary.

F. Provide heavy duty, 22 mm or 30 mm, metal operator, oil tight pilot devices as listed below with NEMA ICS 2, Form Z, A600 rated contacts. Mount pilot devices on a removable panel located on the starter, not on the compartment door; there shall be no conductors across the unit door hinge.

1. Selector Switches:  Rotary type 

a. HAND-OFF-AUTO or ON-OFF-AUTO if controller is connected to an automatic control system.

b. Unless indicated otherwise on the Drawings, selector switch is not required if controller is not connected to an automatic control system.

2. Push buttons: 

a. Flush, momentary-contact START pushbutton if controller is not connected to an automatic control system.

b. Flush, momentary-contact STOP pushbutton if controller is not connected to an automatic control system.

c. Unless indicated otherwise on the Drawings, START-STOP pushbuttons are not required if controller is connected to an automatic control system.

*************************************************************************************************************
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d. Mushroom head, maintained action, turn-to-release or pull-to-release EMERGENCY STOP pushbutton as indicated on the Drawings.

3. Push-to-test LED type indicating lights: 

a. Red RUNNING pilot light.

b. Green STOPPED pilot light.

c. Additional pilot lights as indicated on the Drawings.

4. Provide legend plates for push-buttons, pilot lights and selector switches.

G. Provide externally operable manual reset operator.

H. Provide a control power transformer in each motor starter unit. The transformer shall have 120 volt secondary and sufficient capacity to operate starter coil and all connected pilot, indicating and control devices, plus 100 percent spare capacity. Provide fuses in primary and secondary circuits of transformer. Bond unfused leg of secondary to enclosure.  Provide fuse blown indicating fuses mounted in fuse blocks.

I. Adhere to accepted industry standards of neatness and bending radius for wiring of controller units. Use MTW (AWM) wire for control and power wiring. Install wrap‑around wire markers at both ends on all control wiring.

J. Provide pull-apart control terminal blocks mounted on the side or near the bottom of each unit to permit clear and easy access to the terminals. Terminal blocks shall facilitate disconnection and removal of the unit without damage to wiring.

K. Provide auxiliary control relays where indicated in the drawings. Relays shall be heavy-duty general purpose type, having 115 volt 60 Hertz operating coils.
L. In units serving loads greater than 100 amperes, provide adequate space for terminating load conductors using circumferential compression lugs.

2.10 IDENTIFICATION

A. Provide an identification nameplate label for each unit, indicating either a catalog number or serial number description.

B. On each vertical section, provide a stamped metallic identification nameplate, indicating serial number, bus rating and vertical section reference numbering. The nameplate shall be externally mounted near the center of the vertical wireway door of each section.

C. Attach nameplates to the equipment using No. 6-32 sheet metal screws or approved alternate method.

PART 3 EXECUTION

3.2 EXISTING WORK

*************************************************************************************************************

Delete this article when existing construction is not affected. 
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A. Disconnect and remove each abandoned MCC.

B. Maintain access to each existing MCC that is to remain active. 

C. Clean and repair each existing MCC that is to remain or be reinstalled.

3.3 EXAMINATION

A. Examine spaces and surfaces to receive MCCs for compliance with installation tolerances and other conditions affecting performance of the product.  Do not proceed with installation until unsatisfactory conditions have been corrected.

3.4 INSTALLATION 

A. General:  Install each MCC where indicated on the Drawings in accordance with NECA 402 – Recommended Practice for Installing and Maintaining Motor Control Centers, NEMA ICS 2.3 – Instructions for the Handling, Installation, Operation, and Maintenance of MCCs, and with the manufacturer's written installation instructions.

B. Provide a minimum of 1/2 inch space between the back of MCC and a wall; provide a minimum of 6 inch space for damp locations. 

C. Install motor control center on a 4 inch high reinforced concrete housekeeping pad. Provide supports and seismic anchorage in accordance with the manufacturer’s installation instructions and requirements of Section 26 0529 – Hangers and Supports for Electrical Systems.

D. Remove temporary lifting eyes, channels, brackets, and temporary blocking of moving parts from MCC units and components.
E. Ground and bond MCC as required in Section 26 0526 – Grounding and Bonding for Electrical Systems.

F. Install conduits as required in Section 26 0533 – Raceways and Boxes for Electrical Systems.

1. Terminate conduits in the MCC section containing the corresponding device.

2. Install plugged couplings set flush with the top of the concrete pad. After MCC is set in place, extend conduits to 1-1/4 inch above the pad and terminate with insulated grounding bushings. 

G. Install conductors as required in Section 26 0519 – Low Voltage Electrical Power Conductors and Cables.

1. Train conductors neatly in groups; bundle and secure as recommended by manufacturer to withstand fault current.

2. Use compression type lugs to connect all service, feeder, and branch circuit cables greater than 100 amperes. 

3. Tighten electrical connectors and terminals, including bus bar and grounding connections, according to the manufacturer’s published torque‑tightening values. Where manufacturer’s torque values are not indicated, use those specified in UL 486A.
H. Set overload relays in motor controllers to match installed motor characteristics.

3.5 IDENTIFICATION
A. Identify MCC and install warning signs and arc-flash warning labels as required in Section 26 0553 – Identification for Electrical Systems.

B. Provide Category I nameplate for each starter unit or overcurrent protective device. Refer to Section 26 0553 – Identification for Electrical Systems. 
C. At indoor locations, mark floor in front of motor control center to show NEC required working clearances according to Section 26 0553 – Identification for Electrical Systems.
D. Provide neatly typed label inside each motor starter enclosure door identifying motor served, nameplate horsepower, full load amperes, code letter, service factor, and voltage/phase rating.  
E. Post one-line diagrams data and operating instructions in accordance with Section 26 0553 – Identification for Electrical Systems.

3.5
CLEANING

A. Upon completion of installation, inspect interior and exterior of each motor control center. Remove paint splatters and other spots, dirt, and debris. Touch up scratches and mars of finish to match original finish.

3.6
FIELD QUALITY CONTROL

A. Inspect each installed motor control center for physical damage, proper alignment, anchorage, and grounding. Check proper installation and tightness of connections.

B. Upon completing installation of the system, perform the following tests; follow procedures in NETA ATS – Acceptance Testing Specifications for Electrical Power Distribution Equipment and Systems:
1. Test insulation resistance of MCC buses; components; and of connecting supply, feeder, and control circuits. For components with solid‑state devices or other sensitive components, perform tests in accordance with manufacturer's instructions.

2. Make continuity tests of circuits.

3. Inspect MCCs for defects and physical damage, testing laboratory labels, circuit connections, and nameplate compliance with up‑to‑date system drawings.

4. Check MCC anchorage, external clearances, and alignment and fit of components including internal elements.

5. Check tightness of bolted electrical connections with calibrated torque wrench. Refer to manufacturer's instructions for proper torque values.

6. Perform visual and mechanical inspection and related work for motor control and protective devices.

7. Verify ratings and settings of overload relays, motor circuit protectors, and overcurrent protective devices.

8. Correct deficiencies before energizing equipment.

9. Perform operational test and exercise of mechanical components and other operable devices in accordance with manufacturer's instruction manual.

C. Refer to Section 26 0813 – Electrical Acceptance Testing for additional inspection, testing and calibration requirements.

END OF SECTION
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