D&C  FJS/AS:dja
CLASS II - S

SECTION 262419
MOTOR CONTROL CENTERS

USE THIS SECTION WHEN MOTOR CONTROL CENTER IS DESIGNED TO FORM A COMPLETE CONTROL SYSTEM WHICH INCLUDES ELECTRICAL INTERLOCKING AND INTERWIRING BETWEEN UNITS AND INTERLOCKING PROVISIONS TO REMOTELY MOUNTED DEVICES.SEE INFORMATION AT THE END OF THIS SECTION.
PART 1   GENERAL

1.01
RELATED WORK SPECIFIED ELSEWHERE


A.
Wiring for Motors and Motor Controllers:  Section 260523.

1.02
REFERENCES


A.
NEMA, AND UL.

1.03
SUBMITTALS


A.
Waiver of Submittals:  The "Waiver of Certain Submittal Requirements" in Section 013300 does not apply to this Section.


B.
Submittals Package:  Submit the shop drawings, product data, and quality control submittals specified below at the same time as a package.


C.
Shop Drawings; include the following for each motor control center:



1.
Front and plan view with overall dimensions.



2.
Details showing type of construction and available conduit space.



3.
Voltage rating, and continuous current rating of the main horizontal bus and each vertical bus.



4.
Short-circuit current rating.



5.
Power and control wiring diagrams (standard diagrams will not be accepted).




a.
Internal power and control wiring schematic diagrams of internal components to unit terminal boards.

OMIT SUBPARAGRAPH BELOW FOR TYPE B WIRING.



b.
Interconnecting power and control wiring schematic diagrams between unit terminal boards and master terminal boards.

CHANGE "master" (IN PARAGRAPH BELOW) TO "unit" FOR TYPE B WIRING.



c.
Power wiring diagrams from remote motors and equipment and control wiring schematic diagrams from remote controls to master terminal boards.





1)
Deliver 2 copies of approved wiring diagrams to the Electrical Work Contractor for installation of power wiring and connections required under the Electrical Work Contract.



6.
Enumeration of each motor control unit, including number of poles, NEMA size, voltage rating, current rating, interrupting capacity and accessories.




a.
Identify each unit for use with corresponding motor.




b.
Describe overload devices being supplied with each controller (include equipment manufacturer's recommendations).

SUBPARAGRAPH BELOW MAY NOT BE SUFFICIENT FOR ALL APPLICATIONS.  MODIFY SUBPARAGRAPH BELOW IF A MORE COMPREHENSIVE COORDINATION SCHEME SUCH AS COORDINATION WITH THE UPSTREAM PROTECTIVE DEVICES SERVING THE MCC IS APPROPRIATE.


7.
A coordinated selective scheme between the main device and motor control units so that under fault conditions the motor control unit clears the fault while the main device remains closed.



8.
A statement for each motor control center indicating if it will or will not, bear a UL label.  If a section cannot bear a UL label, state the specific reasons why it is not qualified to bear the UL label.


D.
Product Data: 



1.
Catalog sheets, specifications and installation instructions.



2.
Bill of materials.



3.
Name, address and telephone number of nearest fully equipped service organization.


E.
Quality Control Submittals:



1.
Company Field Advisor Data:  Include:




a.
Name, business address and telephone number of Company Field Advisor secured for the required services.




b.
Certified statement from the Company listing the qualifications of the Company Field Advisor.




c.
Services and each product for which authorization is given by the Company listed specifically for this project.


F.
Contract Closeout Submittals:



1.
System acceptance test report.



2.
Certificate:  Affidavit, signed by the Company Field Advisor and notarized, certifying that the system meets the contract requirements and is operating properly.



3.
Operation and Maintenance Data:  Deliver 2 copies, covering the installed products, to the Director's Representative.

1.04
QUALITY ASSURANCE


A.
Equipment Qualifications For Products Other Than Those Specified:



1.
At the time of submission provide written notice to the Director of the intent to propose an “or equal” for products other than those specified.  Make the “or equal” submission in a timely manner to allow the Director sufficient time to review the proposed product, perform inspections and witness test demonstrations.



2.
If products other than those specified are proposed for use furnish the name, address, and telephone numbers of at least 5 comparable installations that can prove the proposed products have performed satisfactorily for 3 years.  Certify in writing that the owners of the 5 comparable installations will allow inspection of their installation by the Director's Representative and the Company Field Advisor.



a.
Make arrangements with the owners of 2 installations (selected by the Director) for inspection of the installations by the Director's Representative.  Also obtain the services of the Company Field Advisor for the proposed products to be present.  Notify the Director a minimum of 3 weeks prior to the availability of the installations for the inspection, and provide at least one alternative date for each inspection.




b.
Only references from the actual owner or owner’s representative (Security Supervisor, Maintenance Supervisor, etc.) will be accepted.  References from dealers, system installers or others, who are not the actual owners of the proposed products, are not acceptable.





1)
Verify the accuracy of all references submitted prior to submission and certify in writing that the accuracy of the information has been confirmed.


3.
The product manufacturer shall have test facilities available that can demonstrate that the proposed products meet the contract requirements.




a.
Make arrangements with the test facility for the Director's Representative to witness test demonstrations.  Also obtain the services of the Company Field Advisor for the proposed product to be present at the test facility. Notify the Director a minimum of 3 weeks prior to the availability of the test facility, and provide at least one alternative date for the testing.



4.
Provide written certification from the manufacturer that the proposed products are compatible for use with all other equipment proposed for use for this system and meet all contract requirements.

B.
Company Field Advisor:  Secure the services of a Company Field Advisor for a minimum of 8 working hours for the following:



1.
Render advice regarding motor control center installation, and final adjustment and testing of the motor control units.



2.
Witness final system test and then certify with an affidavit that the motor control center is installed in accordance with the contract documents and is operating properly.



3.
Train facility personnel on the operation and maintenance of the motor control units (minimum of two 1 hour sessions).



4.
Explain available service programs to facility supervisory personnel for their consideration.


C.
Service Availability:  A fully equipped service organization shall be available to service the completed Work.

1.05
DELIVERY, STORAGE AND HANDLING


A.
Protection:  Provide supplemental heating devices, such as incandescent lamps or low wattage heaters within the enclosure or under a protective cover to control dampness.  Maintain this protection from the time equipment is delivered to the site until it is energized.

1.06
MAINTENANCE


A.
Spare Parts:



1.
30 percent spare lamps for indicating (pilot) lights.

PART 2   PRODUCTS

2.01
MOTOR CONTROL CENTERS


A.
Allen-Bradley Co.'s Bulletin 2100 Centerline, Cutler-Hammer/Eaton Corp.'s Freedom Unitrol, Furnas Electric Co.'s System/89, General Electric Co.'s 8000 Line, Square D Co.'s Model 5, or  Westinghouse Electric Corp.'s Five Star, having:



1.
Ratings as indicated on drawings.

TYPE B (BELOW) HAS LOWER INSTALLED COST THAN TYPE C, AND IS MORE FLEXIBLE FOR FUTURE MODIFICATIONS.  TYPE B REQUIRES INTERNAL FIELD WIRING TO UNIT TERMINALS AND IS NOT A FULLY ANALYZED FACTORY ASSEMBLED SYSTEM.  USE TYPE B WHERE A MINIMUM OF INTERLOCKING AND INTERWIRING IS REQUIRED OR WHERE FUTURE MODIFICATIONS ARE ANTICIPATED.


2.
NEMA Class II-S construction, Type B wiring.

TYPE C (BELOW)IS THE MOST EXPENSIVE AND LEAST FLEXIBLE FOR FUTURE MODIFICATIONS, BUT THE INITIAL INSTALLATION IS FASTER AND MORE CONVENIENT BECAUSE ALL WIRING IS BROUGHT TO MASTER TERMINAL BLOCKS IN TOP OR BOTTOM WIREWAY.  USE TYPE C WHERE A FULLY ANALYZED FACTORY ASSEMBLED SYSTEM IS PREFERRED AND NO FUTURE MODIFICATIONS ARE ANTICIPATED.


3.
NEMA Class II-S construction, Type C wiring.

BACK TO BACK MOUNTING AVAILABLE FOR USE WHERE FLOOR SPACE IS LIMITED.


4.
Vertical sections 90 inches high by width and depth to accommodate front mounted equipment.

OMIT SUBPARAGRAPH BELOW IF TYPE VSVF ARE NOT USED.



a.
For vertical sections containing variable frequency solid state motor controllers (type VSVF), equip sections with thermostatically controlled cooling fan, air intake filters, and vented or non-vented doors to suit enclosure type.



5.
Circuit breaker main device:




a.
Mounting:  Stationary, individually mounted.




b.
Style:  Molded case, or power circuit breaker as required to accommodate the circuit breaker components.




c.
Trip Device:  Programmable solid state.




d.
Interrupting Capacity:  Equal to, or greater than, the short circuit rating required for the motor control center.

IF AN INTEGRATED ELECTRONIC CONTROL/INFORMATION SYSTEM EXISTS (SUCH AS COMPONENT NO. 5 IN SECTION 262413 - SWITCHBOARDS), THEN THE MCB SHOULD BE COMPATIBLE WITH THE INTEGRATED ELECTRONIC CONTROL/INFORMATION SYSTEM.



e.
Component Description:  See motor control center schedule for specific components required for the circuit breaker main device.  In addition to the specific components, equip the main device with additional components as required to achieve a coordinated selective scheme between the main device and the motor control units.



6.
Copper horizontal bus, tin plated.



7.
Copper vertical bus, tin plated.



8.
Horizontal and vertical bus guards for deadfront construction (red glass polyester cover sheet isolation barriers with stab cutouts and snap-in covers).

OMIT SUBPARAGRAPH BELOW IF NOT REQUIRED.


9.
Copper neutral bus.



10.
Copper horizontal ground bus.



11.
Copper vertical ground bus in each section.



12.
Channel iron floor sills.



13.
Control power, 120 V maximum, from control power transformer mounted within each motor control unit or common control power transformer with individual control circuit fuses.  Motor control center with common control power transformer shall be equipped with auxiliary contacts on unit circuit breakers to disconnect control circuit when circuit breaker is opened.



14.
Motor Control Units:  See motor control center schedule for specific components required for each motor control unit.




a.
Circuit Breakers:  Molded case, or power circuit breakers, as required to accommodate the circuit breaker components.




b.
Overload Devices:  Manual reset melting type (eutectic), manual reset bi-metallic type, or manual reset solid state type.




c.
Pilot Lights:  Neon lamp type or transformer type.




d.
Local Control Devices (Push buttons, and 3 position hand-off-auto selector switches):





1)
For NEMA 1 enclosures, furnish standard or heavy duty devices.





2)
For other NEMA enclosures, furnish heavy duty devices to suit the requirements of the NEMA enclosure.

WHEN REQUIRED, SPECIFY DESIGN PARAMETERS FOR SUBPARAGRAPH BELOW.  SEE  INFORMATION AT END OF SECTION - "BROWNOUT PROTECTION".



e.
Time Delay Undervoltage Relays:

WHEN REQUIRED, SPECIFY DESIGN PARAMETERS FOR SUBPARAGRAPH BELOW.  SEE INFORMATION AT END OF SECTION - "RESTARTING MOTORS AFTER POWER OUTRAGE".



f.
Sequenced Time Delay Relays:




g.
Types:





1)
Type FVNR:  Single speed, full voltage, magnetic, non-reversing, combination circuit breaker/motor controller.





2)
Type 2S2W:  2 speed, 2 winding, full voltage, magnetic, non-reversing, combination circuit breaker/motor controller.





3)
Type RVAT:  Reduced voltage, non-reversing, autotransformer (closed transition), combination circuit breaker/motor controller.





4)
Type RVPW:  Reduced inrush, part winding, combination circuit breaker/motor controller.





5)
Type RVSS:  Reduced voltage, solid state, stepless, combination circuit breaker/motor controller.





6)
Type VSVF:  Solid state, variable speed (variable frequency), combination circuit breaker/motor controller.



15
Accessories as required to perform power and control functions indicated on the drawings, and specified under the various systems encompassed by the motor control center.

2.02
REMOTE CONTROL STATIONS


A.
Normal Duty:  Start-Stop with pilot light unless otherwise indicated, in NEMA 1 enclosure; Allen-Bradley Co.'s Bulletin 800S, Cutler-Hammer Products' Bulletin 10250, Furnas Electric Co.'s Class 50, General Electric Co.'s CR-2943, Square D Co.'s Class 9001, or Westinghouse Electric Corp.'s Type PB1/PB2.


B.
Heavy Duty:  Start-Stop with pilot light unless otherwise indicated, in NEMA enclosure to suit conditions; Allen-Bradley Co.'s Bulletin 800T, Cutler-Hammer Products' 10250T, Furnas Electric Co.'s Class 52, General Electric Co.'s CR104P, Square D Co.'s Class 9001, or Westinghouse Electric Corp.'s Type PB1/PB2.

2.03
NAMEPLATES


A.
General:  Precision engrave letters and numbers with uniform margins, character size minimum 3/16 inch high.



1.
Phenolic:  Two color laminated engraver's stock, 1/16 inch minimum thickness, machine engraved to expose inner core color (white).



2.
Aluminum:  Standard aluminum alloy plate stock, minimum .032 inches thick, engraved areas enamel filled or background enameled with natural aluminum engraved characters.



3.
Materials for Outdoor Applications:  As recommended by nameplate manufacturer to suit environmental conditions.

PART 3   EXECUTION

3.01
INSTALLATION


A.
Control Wiring:



1.
Provide all control wiring and connections.


B.
Power Wiring:



1.
Electric Contractor will provide power wiring and connections.


C.
Motor Control Center:



1.
Install motor control centers in accordance with NEMA Publication No. ICS 2.3 "Instructions for the Handling, Installation, Operation and Maintenance of Motor Control Centers".



2.
Set and program the motor control center devices in accordance with the approved coordinated selective scheme.

COORDINATE INSTALLATION OF STEEL CHANNEL WITH CONSTRUCTION.  OMIT SUBPARAGRAPH BELOW IF FLOOR WILL BE SUFFICIENTLY LEVEL TO ALLOW USE OF CHANNEL IRON SILL BASE ONLY.


3.
Provide a 4 inch minimum steel channel with drilled and tapped bolt holes to match holes in the base of the motor control center.  Paint steel channel base with 2 coats of corrosion-resistant paint.  Deliver steel channel to Construction Contractor for installation in the concrete floor.  Install motor control center on the steel channel.


D.
Identification:



1.
Install on the front of each motor control unit, a nameplate indicating load served by motor control unit.



2.
Identify function of each pilot light and local control device.



3.
Stencil on front of each motor control center with white paint in l/2 inch lettering "MCC-1, etc." corresponding to motor control center designations on the drawings, and electrical parameters (phase, wire, voltage).



4.
Identify each remote control station, indicating motor controlled.




a.
NEMA 1 Enclosures:  Rivet or bolt nameplate to the cover.




b.
NEMA 12 Enclosures:  Rivet or bolt and gasket nameplate to the cover.




c.
NEMA 3R, 4, 4X, 7, or 9 Enclosures:  Attach nameplates to the cover using adhesive specifically designed for the purpose, or mount nameplate on wall or other conspicuous location adjacent to switch.  Do not penetrate enclosure with fasteners.

3.02
FIELD QUALITY CONTROL


A.
Preliminary System Test:



1.
Preparation:  Have the Company Field Advisor adjust the completed  motor control centers and then operate them long enough to assure that they are performing properly.



2.
Run a preliminary test for the purpose of:




a.
Determining whether motor control center is in a suitable condition to conduct an acceptance test.




b.
Checking instruments and equipment.




c.
Training facility personnel.


B.
System Acceptance Test:



1.
Preparation:  Notify the Director's Representative at least 3 working days prior to the test so arrangements can be made prior to the test to have a Facility Representative witness the test.



2.
Make the following tests:




a.
Test programmable solid state trip devices in accordance with the manufacturer's recommendations.




b.
Demonstrate that each motor control unit performs its intended control function.



3.
Supply all equipment necessary for system adjustment and testing.



4.
Submit written report of test results signed by the Company Field Advisor and the Director's Representative.  Mount a copy of the final report in a plexiglass enclosed frame assembly in a conspicuous location on the motor control center.

3.03
REMOTE CONTROL STATION SCHEDULE


A.
Use normal duty remote control stations in dry non-hazardous locations.  Use heavy duty remote control stations in all other locations.

3.04
MOTOR CONTROL UNIT SCHEDULE


A.
See motor control center schedule on the drawings.

END OF SECTION

THE REMAINDER OF THIS SECTION IS FOR INFORMATION ONLY; NOT TO BE INCLUDED IN PROJECT SPECIFICATIONS.



1.
There are many options available for motor control centers (main devices, motor control units, programmable logic controller, etc.). Consult manufacturers' catalogs.



2.
Use motor control center schedule standard detail and indicate on the drawings for each motor control center:




a.
Type of enclosure (NEMA).  NEMA 1, NEMA 1 gasketed, NEMA 2, NEMA 3R, and NEMA 12 are the most commonly available.




b.
Voltage, phase, and number of wires.




c.
Poles, frame, ATE of MCB (if used).  Also indicate components that are required for the MCB.





1)
Frame sizes available for circuit breakers are 250, 400, 600, 800, 1200, 1600, 2000, 3000 amperes.




d.
For each motor control unit.





1)
Type (See 6. thru 11. below)





2)
Number of poles.





3)
NEMA size. (Minimum size motor control unit available for use in MCC is NEMA size 1).





4)
Pilot light if required.





5)
Local control device if required, consisting of H-O-A switch or push button.




e.
Motor control center short circuit rating.  Some common short circuit ratings are 22,000, 42,000, 65,000, 100,000, 200,000.




f.
Continuous rating of horizontal bus.  Use 600, 800, 1000, 1200, 1600, or 2000 amperes.




g.
Continuous current rating of each vertical bus:  Use 300, 450, or 600 amperes.



3.
Codes, Standards and References applicable to motor control centers:




a.
National Electrical Code-Article 430, 440.




b.
National Electrical Manufacturers Association (NEMA):





1)
ICS 2-322 AC Motor Control Centers.





2)
ICS 2.3 Instructions for the Handling, Installation, Operation, and Maintenance of Motor Control Centers.



4.
Restarting Motors After Power Outage:




a.
Automatically operated (2 wire control) magnetic controllers will cause the motors to come back on the line immediately upon restoration of power thru the normal source, or by means of the standby system.  Investigate capacity of normal and standby sources.  If either source is inadequate to simultaneously pick up the lighting load plus starting the motors, install sequenced time delay relays in the larger motor controllers.  Coordinate timing sequence, specify system parameters and show wiring diagrams.  Automatically operated controllers that cause motors to start immediately upon restoration of power may, in some cases, pose a danger of damage or injury.




b.
Manual magnetic controllers (on/off 3 wire control) drop out upon power failure and will not restart until manually reset.



5.
Brownout Protection:  Magnetic controllers will not release until control voltage is approximately 60 percent of normal (restorable at 85 percent), which will not prevent motor burnouts under brownout or other low voltage conditions.  If required to prevent motor burnout during sustained low voltage condition, install time delay undervoltage relays in the controllers.  Accessories are available, but parameters must be specified.  Example for 208 V circuit:  Motor controller shall release when voltage is 185 volts or less for more than 10 seconds.  Motor controller shall cause motor to come back on the line when voltage is restored to at least 195 volts.



6.
Types Of Motor Controllers Required For Single Speed Motors (Three Phase Premises Wiring System, Under 250 Volts):




a.
Single Phase Motor Less than 5 HP:  FVNR.




b.
Three Phase Squirrel Cage Motors Less Than 7-1/2 HP:  Type FVNR.




c.
Three Phase Squirrel Cage Motors 7-1/2 HP and Larger:  Type RVAT or RVSS.




d.
Three Phase Hermetically Sealed Compressor Motors Less Than 7-1/2 HP:  Type FVNR.




e.
Three Phase Hermetically Sealed Compressor Motors 7-1/2 HP and Larger:  Type RVPW.



7.
Types Of Motor Controllers Required For Single Speed Motors, (277/480 V Premises Wiring System):




a.
Single Phase Motors Less than 5 HP:  Type FVNR.




b.
Three Phase Squirrel Cage Motors Less than 15 HP.:  Type FVNR.




c.
Three Phase Squirrel Cage Motors 15 HP and Larger:  Type RVAT or RVSS.




d.
Three Phase Hermetically Sealed Compressor Motors Less than 15 HP:  Type FVNR.




e.
Three Phase Hermetically Sealed Compressor Motors 15 HP and Larger:  Type RVPW.



8.
Types Of Motor Controllers Required For 2 Speed Motors (Three Phase Premises Wiring System, Under 250 Volts):




a.
Single Phase Motors Less Than 5 HP:  Type 2S2W.




b.
Three Phase Squirrel Cage Motors Less Than 7-1/2 HP:  Type 2S2W.



9.
Types Of Motor Controllers Required For 2 Speed Motors (277/480 V Premises Wiring System):




a.
Single Phase Motors Less Than 5 HP:  Type 2S2W.




b.
Three Phase Squirrel Cage Motors Less Than 15 HP:  Type 2S2W.



10.
Type Of Motor Controller Required For Variable Speed Applications (Three Phase Premises Wiring System, Under 250 Volts):




a.
Three Phase Motors 1/2 to 30 HP:  Type VSVF.



11.
Types of Motor Controllers Required For Variable Speed Applications (277/480 V Premises Wiring System):




a.
Three Phase Motors 1/2 to 50 HP:  Type VSVF.

END OF INFORMATION
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