SECTION 16443: LOW VOLTAGE MOTOR CONTROL CENTERS
SECTION 26 24 19: MOTOR CONTROL CENTERS

PART 1 GENERAL

1.01 SECTION INCLUDES

A. Low voltage motor control centers with combination starter units.

1.02 REFERENCE

The equipment and components in this specification shall be designed and manufactured according to latest revision of the following standards (unless otherwise noted).

A. ANSI/NEMA 250, Enclosures for Electrical Equipment (1000 Volts Maximum)
B. ANSI/NFPA 70, National Electrical Code
C. CSA C22.2 No. 0, General Requirements of Canadian Electrical Code, Part II
D. CSA C22.2 No. 14, Industrial Control Equipment
E. MIL SPEC TT-C-490, Rev. D, Cleaning Methods for Ferrous Surfaces and Pretreatment for Organic Coatings
F. NEMA ICS 1, Industrial Control and Systems: General Requirements
G. NEMA ICS 2, Industrial Control and Systems: Controllers, Contactors and Overload Relays, Rated Not More Than 2000 Volts AC or 750 Volts DC
H. NEMA ICS 6, Industrial Control and Systems: Enclosures
I. NEMA ST 20, Dry Type Transformers for General Applications
J. UL 508, Industrial Control Equipment (only for devices included in specification)
K. UL 845, Motor Control Centers
1.03 DEFINITIONS

1.04 SYSTEM DESCRIPTION

A. [480] volt, three phase, [3] [4] wire, [60] Hertz power system having a short circuit availability of [65] [100] kiloamperes RMS symmetrical.

B. Wiring shall be NEMA Class [ I ] [ II ], Type [ A ] [ BD ] [ BT ] [ C ].  Where Type C wiring is required, the master terminal blocks shall be located at the [top] [bottom] of the vertical section.  Combination starter units shall be wired out to split type terminal blocks for easy removal of the starter unit with out disturbing either factory or field installed wiring.  All control terminal boards shall be accessible from the front.     

1.05 SUBMITTALS

A. Manufacturer shall provide [3] copies of the following documents to owner for review and evaluation in accordance with general requirements of Division [1] [01] and Division [16] [26]:

1. Product Data on specified product;

2. Shop Drawings on specified product;

3. Trip curves for each specified product.

1.06 INSTALLATION, OPERATION AND MAINTENANCE DATA

A. Manufacturer shall provide [3] copies of installation, operation and maintenance procedures to owner in accordance with general requirements of Division [1] [01] and Division [16] [26].

1.07 QUALITY ASSURANCE (QUALIFICATIONS)

A. Manufacturer shall have specialized in the manufacture and assembly of low voltage motor control centers for [25] years.

B. Low voltage motor control centers shall be listed and/or classified by Underwriters Laboratories in accordance with standards listed in Article 1.03 of this specification.

C. Vertical sections and individual units shall be UL Labeled where possible.

D. Motor control centers shall be qualified for use in seismic areas as follows:

1. High seismic loading as defined in IEEE Std 693-1997, with 1.3 amplification factor .  

2. IBC-2003, Sds = 1.0g, Ss = 150%, Ip = 1.5, for all z/h greater than 0 and Sds = 1.6g, Ss = 240%, Ip = 1.5, for z/h equal to 0 in accordance with ICC-ES-AC156.

3. Seismic compliance shall be qualified only through shake table testing.  Compliance by calculation is not acceptable.  

1.08 DELIVERY, STORAGE, AND HANDLING

A. Contractor shall store, protect, and handle products in accordance with recommended practices listed in manufacturer's Installation and Maintenance Manuals.

B. Ship up to three motor control sections in individual shipping splits for ease of handling. Each shipping split shall be mounted on shipping skids and wrapped for protection.

C. Contractor shall inspect and report concealed damage to carrier within 48 hours.

D. Contractor shall store in a clean, dry space. Cover with heavy canvas or plastic to keep out dirt, water, construction debris, and traffic. Heat enclosures to prevent condensation.

E. Contractor shall handle in accordance with manufacturer's recommendations to avoid damaging equipment, installed devices, and finish. [Lift only by installed lifting eyes.]

1.09 PROJECT CONDITIONS (SITE ENVIRONMENTAL CONDITIONS)

A. Follow (standards) service conditions before, during and after switchboard installation.

B. Motor control centers shall be located in well - ventilated areas, free from excess humidity, dust and dirt and away from hazardous materials. Ambient temperature of area will be between minus 30 and plus 40 degrees C. Indoor locations shall be protected to prevent moisture from entering enclosure.

1.010 WARRANTY

A. Manufacturer warrants equipment to be free from defects in materials and workmanship for 1 year from date of installation or 18 months from date of purchase, whichever occurs first.

1.011 FIELD MEASUREMENTS

A. Contractor shall make all necessary field measurements to verify that equipment shall fit in allocated space in full compliance with minimum required clearances specified in National Electrical Code.

PART 2 PRODUCTS

2.01 MANUFACTURER

A. General Electric Company products have been used as the basis for design. Other manufacturers' products of equivalent quality, dimensions and operating features may be acceptable, at the Engineer's discretion, if they comply with all requirements specified or indicated in these Contract documents.

2.02 EQUIPMENT

A. Furnish GE Evolution E9000 (or approved equal).

2.03 COMPONENTS

A. Refer to Contract Drawings for actual layout and location of equipment and components; current ratings of devices, bus bars, and components; voltage ratings of devices, components and assemblies; interrupting and withstand ratings of devices, buses, and components; and other required details.

B. Structure

1. Indoor enclosures shall be NEMA Type [1] [1-Gasketed] [2] [12 Industrial].  Indoor enclosures shall be suitable for front mounting. 

2. Outdoor enclosures, where indicated on drawings, shall be NEMA [3R Non-Walk-In] or [3R Walk-in].

3. Each motor control center shall consist of the required number of vertical sections of heavy gauge sheet steel bolted together to form a rigid self- supporting assembly.  A removable lifting angle shall be mounted to the motor control center at the top.  Removable bottom channel sills shall be mounted front and rear of the vertical sections and shall extend the width of the lineup.    

4. Vertical sections shall be nominally 90-inch high and 20-inch deep. Alternate section height shall be 78” or 66”. Alternate section widths shall be 24-inches or 30-inches wide when required.  

C. Wireways

1. Each vertical section shall contain a minimum 12-inch high top horizontal wireway  and a 6“bottom wireway. When loads exit the bottom a 12” bottom wireway shall be provided. A removable hinged door shall cover the horizontal wireway.  

2. A separate vertical wiring trough shall be furnished in each vertical section adjacent to plug-in unit.  The wire trough shall permit the installation of field wiring and shall isolate this wiring from the adjacent unit.  No terminal blocks shall be located in the vertical wireway.   

3. Cable tie supports shall be furnished in the vertical wireway to hold cable and wiring in place. A removable hinged door shall cover the vertical wiring trough. 

4. [A low-level signal raceway shall be provided within the vertical wiring trough.]

D. Incoming Power / Main Protective Device

1. Incoming power to the motor control center shall be [cable] [bus duct].

a. [Incoming power cables shall enter the [top] [bottom] of the motor control center.]  [Incoming cables shall be of the size and number shown on the plans.]  

b. [Incoming bus duct shall enter the top of the motor control center and shall have a current rating as shown on the plans.]  

2. The main protective device where indicated on the drawings or schedules shall be a [molded case circuit breaker for current ratings up to 1200A] [insulated case circuit breaker for current ratings greater than 1200A] [fused switch].  The main device shall have a current rating as shown on the plans and shall have an interrupting rating equal to or greater than the available short circuit current. Provide main device as specified in the appropriate article below.

3. Where indicated on the drawings, the motor control center shall be provided with an incoming transition section for close coupling with GE switchgear, switchboard or transformer.

E. [User Metering

1. The incoming main shall be provided with a UL listed and digital multifunction power monitor.  The monitor case shall be fully enclosed and shielded

2. The monitor shall accept a voltage monitoring range of up to 600 volts, phase to phase.

a. The Monitor shall withstand 200% rated current continuously. It shall withstand 10X rated current for at least 3 seconds.  Isolation shall be no less than 2500V AC.

b. Surge withstand shall conform to IEEE C37.90.1,62.41 and IEEE 1000-4

c. Shall have a standard ANSI C39.1 case mount.

3. The Monitor shall provide true RMS measurements of voltage, phase to neutral and phase to phase; current, per phase and neutral; real power, reactive power, apparent power, power factor and frequency. 

a. The Monitor must be capable of providing readings for both instantaneous and average readings.

b. The Monitor must also be capable of providing all single phase real, apparent, reactive power and power factor values.

c. The Monitor shall record and store total bi-directional energy. It shall include separate registers for positive and negative energy.

d. The Monitor shall record and store total bi-directional accumulated energy and total accumulated apparent energy. 

e. The Monitor shall monitor max/min average demand values for all current and power readings. The demand interval shall be user programmable.  [Maximum and minimum values shall be stored with a date/time stamp.]

4. The Monitor shall have an accuracy of +/- 0.2% or better for volts and amps, and 0.4% for watts.

5. Voltages and currents shall be sampled at 64 samples per cycle.

6. The Monitor shall have up to 1MB of non-volatile RAM for data trending and waveform capture.

a. The monitor shall be capable of retaining historical data in a non-volatile memory with a programmable number for a single parameter. The user can select any combination of values to be stored. 

b. Interval of snapshots shall be triggerable on programmable changes of state of voltage and current.

c. The Monitor shall store waveform events for all 6 channels of voltage and current for a minimum of 100 events. Each event will consist of readings of 60 cycles, 10 cycles prior to the event, and 50 cycles past the event. 

d. Event recording shall be triggered when the RMS of voltage or current exceeds user programmable high-speed set points.  

e. The Monitor must be able to record each of the channels of voltage or current per event if the event continues past the initial 60 cycles. Recording duration set-point shall be programmable.]

7. The Monitor shall have three serial communication port; 1 RS232C and 2 RS485.  Ports must be capable of communicating simultaneously to different devices.

8. The Monitor shall communicate using  a MODBUS RTU or DNP open protocol and support communications baud rates of up to 19.2K

9. The Monitor shall calculate the harmonic signature, %THD and K-Factor for all voltage and current inputs with valid data for harmonic spectrum capability to the 32nd harmonic.

10. The Monitor must be capable of capturing a graphic image of the waveform for each of the 6 channels of Voltage and Current and make it available in a RAM buffer for retrieval through the digital communication port.]

F. Bus System

1. Power shall be distributed by means of a continuous horizontal bus with a current rating of [600] [800] [1200] [1600] [2000] [2500] amperes.  

2. The main bus shall be [tin-plated .0003 micro inch thick] [standard silver-plated .0002 micro inch] or [heavy silver-plated .005 micro inch] copper. 

3. The main bus shall be braced for [65,000][100,000] amperes RMS symmetrical. 

4. The main bus shall be isolated by barriers from wire troughs, starters, and other areas.  

5. There shall be double bolt connections on main bus joints and splice connections.  Main bus splicing between shipping splits shall be accomplished from the front with no structural disassembly. 

6. The main bus shall be fully rated and arranged for future extension.  

7. The vertical bus in each section shall be rated [300] [600] [850]*amperes and shall be [tin-plated] [silver-plated]. 

SPECIFIER NOTE: 850A VERTICAL BUS AVAILABLE ON 1200A MAIN BUS OR GREATER

8. The vertical bus shall have a flame-retardant white polyester-glass insulation / isolation system.  This system shall insulate the vertical bus front and rear.  In addition, the barrier shall isolate each phase bus. Openings in the vertical bus insulation/isolation system shall permit the entry of unit stabs.  Unused openings shall have plugs or covers to prevent the entry of foreign objects.  

9. [The openings in the vertical bus used for starter connections shall be covered by an automatic shutter mechanism.  The shutters shall automatically cover the openings when the starter is removed.]  

10. The vertical bus shall be braced the same as the main horizontal bus.  

11. A copper ground bus shall extend the full width of the motor control center.  The ground bus shall be rated [300] [600] amperes.  The ground bus shall be drilled and lugs furnished as specified. 

12. [There shall be a vertical copper ground bus in each section. The ground bus shall be accessible to a bus stab mounted in the unit compartment area and arranged so that the unit ground stab engages before the power stabs engage the vertical bus.] [A motor load ground lug shall be mounted in the unit  and used for terminating  the ground of multi-conductor cables.]  

13. A neutral bus shall be furnished when shown on the plans. [incoming section only] [full-width of line up] The neutral bus shall be [300][600] [800]  [1200] [1600] [2000] [2500] amperes. Lugs of the proper ampacity shall be furnished.  

G. Units

1. Combination motor controller and feeder units shall employ [molded case circuit breakers] [fusible switches with clips for [J or R type fuses] for branch circuit protection.  Circuit breaker disconnects for combination motor starters shall be [thermal-magnetic] [magnetic only].  

2. All combination starter and feeder units of plug-in construction shall utilize a positive guidance system to insure positive connection of the unit stabs to the section vertical bus.  Insertion and removal of each unit shall not require the use of special tools.  

3. Unit shelves shall be of a lift out design, so that the shelf may be removed without the use of special tools.  

4. Connection from the power stabs to the unit disconnect shall be a direct connection.  

5. Each circuit breaker starter unit size 1 through size 5 shall be of plug-in construction.  Each feeder breaker rated 600A or less shall be plug-in construction.  

6. Each unit compartment shall be equipped with a flange-formed pan type door.  The door shall be mounted on the vertical section with removable hinge pins.  

7. Each unit shall be equipped with an operating handle. The handle shall be connected to the disconnect operator using a direct drive and requiring no  adjustments of linkage. 

8. The handle shall be mechanically interlocked with the door preventing it from opening with disconnect closed. The interlock shall also prevent  disconnect being closed with door open. The interlock shall be capable of being defeated allowing the door to be opened with disconnect closed or disconnect closed with the door open. 

9. The unit handle shall have provision for up to three padlocks in the off position.  On circuit breaker units the handle shall have a "tripped" position in addition to OFF/ ON.  

10. Each unit shall be capable of being padlocked in a partially withdrawn position.  In this position, the unit power stabs are disengaged from the vertical bus and no power can enter the unit.  

11. Combination starter units specified with Type B or C wiring shall be supplied with split-type control terminal blocks. The terminal blocks shall be front mounted and shall allow the removal of the unit without disconnecting any of the control wiring. Combination starter units up to size 5 shall be plug-in construction and shall be capable of being removed without disconnecting any control leads from their terminal blocks.  

12. Overload relays shall be:  (select one) 

a. [Bimetallic, non-ambient compensated]

b. [Bimetallic, ambient compensated]

c. [Solid-state, ambient insensitive, self powered, including adjustable FLA, phase unbalance, phase loss protection, selectable overload class (10, 20, 30) with 2% accuracy and  repeatability, built-in thermal memory to prevent hot motor starts, isolated 1NO and 1 NC auxiliary contacts.] 

d. [Advanced microprocessor based motor protection as described in paragraph 2.03. L.]

13. Control power for starter units shall be from: (select one)

a. [Individual control power transformers furnished in each starter unit.  One secondary lead shall be furnished with a fuse and the other lead shall be grounded.  Control power primary fuses are required].  

b. [Line voltage.  Control circuits on all starter units with line voltage control power shall be provided with current limiting fuses mounted in both legs of the control circuit].  

c. [A separate source (common control) Two wired terminal points shall be provided. One leg shall be wired thou normally open auxiliary contacts in each disconnect and a control power fuse rated 1 amp shall be provided.

14. Starter units shall be provided with the following auxiliary devices:

a. [auxiliary starter interlocks,  ______ N/O, ______N/C].  

b. [control / timing relays (as shown on the drawings)].  

c. [door mounted pilot devices shall be 30mm heavy duty:

(1) start-stop pushbutton

(2) H-O-A selector switch

(3) Indicating lights (quantity and color)].  Indicating lights shall be [full voltage] [reduced voltage transformer] [push to test] [incandescent] [led] type.

H. Insulated Case Circuit Breakers

1. Insulated case circuit breakers shall be individually mounted.

2. Main and tie breakers shall be [manually] [electrically] operated, stationary mounted. 

3. Breakers shall be constructed of a high dielectric strength, glass reinforced insulating case. The interrupting mechanism shall be arc chutes. Steel vent grids shall be used to suppress arcs and cool vented gases. Interphase barriers shall  to isolate completely each pole.

4. Breakers shall contain a true two-step stored energy operating mechanism which shall provide quick make, quick break operation with a maximum five cycle closing time. Breakers shall be trip free at all times. Common tripping of all poles shall be standard.

5. Insulated Case circuit breakers shall be rated to carry 100 percent of their frame ampacity continuously.

6. A charging handle, close push-button, open push-button, and Off/On/Charge indicator shall be located on the breaker escutcheon and shall be visible with the breaker compartment door closed.

7. Breaker digital electronic trip units shall be as described in Article 2.03J.

I. Molded Case Circuit Breakers

1.  Furnish GE Spectra RMS™ Molded Case Circuit Breakers. 

2. Main breaker shall be connected to the vertical bus by bolted connections.

3. Feeder circuit breakers to 600A shall be provided in a plug-in for connection to the mcc vertical bus.

4. Circuit breaker frames shall be constructed of a high-strength, molded, glass-reinforced polyester case and cover. Breakers shall have an overcenter, toggle handle-operated, trip free mechanism with quick make, quick break action independent of the speed of the toggle handle operation. The design shall provide common tripping of all poles. Breakers shall be suitable for reverse feeding.

5. Breaker plug-in units shall be provided with an external operating handle which shall have ON and OFF position clearly marked on on the outside of the breaker enclosure.

6. Breakers shall include factory installed mechanical lugs. Lugs shall be UL listed and rated 75 or 60/75 degrees C as appropriate. Breakers shall be standard, or 80 percent rated.

7. Breakers shall use digital true RMS sensing  trip units and a rating plug to determine the breaker trip rating.

8. [Each main or feeder breaker with a frame size 400 amps and larger shall have digital electronic trip units as described in Article 2.03.K.]  [Breaker digital electronic trip units shall be as described in Article 2.03K.]

J. Digital Electronic Trip Unit for Insulated Case Circuit Breakers

1. Each insulated case PowerBreak II breaker shall be equipped with a digital electronic trip unit. The trip unit shall provide protection from overloads, [and] short circuits [and ground faults]. The protective trip unit shall consist of a solid state, microprocessor based programmer; tripping means; current sensors; power supply and other devices as required for proper operation.  Furnish GE Entelliguard TU digital electronic trip units as specified below.

2. As a minimum, the trip unit shall have the following protective functions unless otherwise indicated on the drawings:

a. adjustable current setting or long time pickup;

b. adjustable long time delay (22 bands);

c. switchable, adjustable short time pickup and delay (11 bands) with 3 I2t selectable slopes;

d. adjustable instantaneous pickup;

e. [adjustable ground fault pickup  and delay] [Where indicated on the drawings provide GF alarm only function]  

f. [Reduced Energy Let-Through (RELT) Instantaneous trip.  When specified this feature shall be provided to provide a temporary setting for the instantaneous trip setting of the breaker.  Setting shall be adjustable down to 1.5X of the rating plug and shall be enabled through a switch mounted on front of the switchboard. ]

3. As a minimum, the trip unit shall include the following features:

a. Long time and short time protective functions, if provided, shall have true RMS sensing technology and thermal long time memory.

b. Ground fault protective function, if provided, shall contain a memory circuit to integrate low level arcing fault currents with time, to sum the intermittent ground fault spikes.

c. High contrast liquid crystal display (LCD) unit shall display settings, trip targets, and the specified metering displays.

d. Multi-button keypad to provide local setup and readout of all trip settings on the LCD. 

e. UL Listed interchangeable rating plug. It shall not be necessary to remove the trip unit to change the rating plug.

f. An integral test jack for testing via a portable test set and connection to a battery source.

g. A mechanism for sealing the rating plug and the trip unit.

h. Noise immunity shall meet the requirements of IEEE C37.90.2.

i. Display trip targets for long time, short time, and ground fault, if included. 

j. The trip unit shall keep a log of the last ten events including overcurrent trips, protective relay trips.  The log shall store rms currents, phase, type of trip, trip counter, time and date for each event.  

k. Instantaneous trip shall utilize filtering which permits fully selective operation with downstream current limiting devices up to the short time rating of the circuit breaker, when the instantaneous pickup is set above the current limiting threshold.

SPECIFIER NOTE:  INCLUDE THE FOLLOWING FOR COMMUNICATION OPTION:

l. [The trip unit shall include Modbus RTU communication capability.  The trip unit, through dedicated secondary terminals on the breaker, shall provide a communication port for communication with and access to a remote computer.  All metering, setpoints, protective trip counts, and other event signaling shall be retrievable by the remote computer.]   

4. The trip unit shall include the following metering functions, which shall be displayed on the LCD (if the manufacturers trip unit can not incorporate the specified functions, separate device(s) with equal function shall be provided for each breaker):

a. Current, RMS, each phase;

SPECIFIER NOTE:  INCLUDE THE FOLLOWING FOR METERING OPTION:

b. [Voltage, RMS (V), line-to-line or line-to-neutral.

c. Energy (kWh, MWH, GWH), each phase and total, user resettable.

d. Peak Power Demand (KW, MW), user resettable.

e. Real power (KW, MW), each phase and total.

f. Reactive power (KVAR, MVAR), each phase and total.

g. Apparent power (KVA, MVA) , each phase and total

h. Frequency (Hz).

i. Power factor.

j. Waveform capture capability.  Upon triggering, a total of eight cycles of voltage (each phase) and current (each phase) shall be recorded.  The eight cycles shall include four pre-trigger and four post-trigger cycles.  The waveform capture shall be configurable to trigger by manually over communications (when specified), by a overcurrent trip, by a protective relay trip (when specified), or by a current alarm.  Waveform data shalle be available in "comtrade" file format via serial communications or at a front port at the trip unit. ]

SPECIFIER NOTE:  INCLUDE THE FOLLOWING FOR PROTECTIVE RELAY OPTION:

5. [The trip unit shall include all of the following protective functions. It shall be possible to disable, by user programming, any combination of unwanted protective functions. Except for reverse power, relay settings shall be in 1 percent steps over indicated range. Each function shall have a time delay, adjustable in 1-second increments (1 to 15 seconds) and shall be able to be switched OFF.  If the manufacturers trip unit can not incorporate the specified functions, separate device(s) with equal function shall be provided for each breaker. 

a. Undervoltage, adj. pickup, 50 to 90 percent; 1% increment adj. delay, 1 to 15 seconds.

b. Overvoltage, adj. pickup, 110 to 150 percent; 1% increment adj. delay, 1 to 15 seconds.

c. Voltage unbalance, adj. pickup, 10 to 50 percent; adj. delay, 1 to 15 seconds.

d. Current unbalance, adj. pickup, 10 to 50 percent;  1% increment adj. delay, 1 to 15 seconds.

e. Reverse power, selectable direction, adj. pickup, 10 KW to 990 KW; 10kW increment adj. delay, 1 to 15 seconds.]

K. [Circuit Breaker Trips For Molded Case Breakers

1. Main [and feeder] molded case circuit breakers shall be supplied with digital electronic trips [where indicated on drawings].  Furnish GE microEntelliGuard digital electronic trip units or equal that complies with all of the following.

2. The protective trip unit shall consist of a solid state, microprocessor based programmer; tripping means; current sensors; power supply and other devices as required for proper operation.

3. Long time and short time protective functions shall have true RMS sensing technology for harmonic rich currents including up to the 19th harmonic.

4. High contrast liquid crystal display (LCD) unit shall display settings, trip targets, and the specified metering displays.

5. Multi-button keypad to provide local setup and readout of all trip settings on the LCD. 

6. UL Listed interchangeable rating plug. It shall not be necessary to remove the trip unit to change the rating plug.  Rating plugs shall be available in sizes from 40% to 100% of the breaker sensor rating

7. An integral test jack for testing via a portable test set and connection to a battery source.

8. Noise immunity shall meet the requirements of IEEE C37.90.

9. Display trip targets for long time, short time, and ground fault, if included.

10. Visual illuminated indication of the trip unit (normal, pickup, trip, error).

11. The trip unit shall be provided with a 10 event trip history log.  Each trip event shall be recorded with type, phase and magnitude of fault that caused the trip

12. As a minimum, the trip unit shall have the following protective functions:

a. Current setting or long time pickup, adjustable from 50% to 100% of the rating plug value.

b. Adjustable long time delay with typical inverse time characteristics (minimum of 10 bands).  In addition, a set of straight line fuse shaped long time delay bands shall be provided to facilitate selectivity with downstream fuses (minimum 7 bands).

c. Instantaneous pickup, adjustable from 2.0 to 10 times the rating plug in 0.5 increments

d. Short time pickup and delay. Short time pickup shall be adjustable from 1.5 to 9 times the long time pickup setting in 0.5 increments with an OFF option.  Provide minimum of 12 short time delay bands with three selectable I2t bands.  

e. [Adjustable ground fault pickup and delay.  Ground fault pickup shall be adjustable from 0.4 to 1.0 times the breaker sensor rating in 0.05 increments.  Provide a minimum of 15 ground fault delay bands with three selectable I2t bands.]  [Where indicated on the drawings provide GF alarm only function which shall operate an output control contact]  

SPECIFIER NOTE:  ALSO KNOWN AS A MAINTENANCE SWITCH OR ALTERNATE SETTING GROUP. CALLED A RELT SETTING IN GE LITERATURE. IN GE MOTOR CONTROL CENTERS IT WILL BE PROVIDED WITH A 3-POSITION SWITCH THAT ALLOWS TESTING OF CONTROL POWER AND INDICATES TRIP PROTECTIVE STATUS VIA A CONTACT CLOSURE PROVIDED BY THE TRIP UNIT.

13. [Reduced Energy Let-Through (RELT) Instantaneous trip.  When specified this feature shall be provided to provide a temporary setting for the instantaneous trip setting of the breaker.  Setting shall be adjustable down to 1.5X of the rating plug and shall be enabled through a switch mounted on front of the switchboard.  The switch shall be combined with an indicating light that positively indicates that the RELT is enabled or disabled.]

14. The trip unit shall display rms current, each phase, on the LCD. 

SPECIFIER NOTE:  INCLUDE THE FOLLOWING FOR ADVANCED METERING OPTIONS:

15. [The following monitored values shall also be displayed on the trip unit LCD:

a. Voltage, rms, line - to - line, or line - to - neutral;  

b. Energy, KWH, total;

c. Demand KWH, over an adjustable time period of 5 to 60 minutes;

d. Peak demand, KW, user resettable;

e. Real power, KW, line - to - line, line - to - neutral;

f. Total (apparent) power, KVA, line - to - line, line - to - neutral.

g. Reactive Power, KVAR, line - to - line, line - to - neutral.

h. Power Factor (%)

i. Frequency (Hz)]

16. Trip shall be provided with serial communications using Modbus RTU protocol. Manufacturer’s literature shall provide full register map.

17. Trip unit shall provide waveform capture capability for fault events. Capture data shall include 4 cycles before and 4 cycles after the event. Data shall be provided in a Comtrade file format for use by power management system.

18. If a manufacturer’s trip unit can not incorporate the above specified metering functions, separate device(s) with equal function shall be provided for each breaker

SPECIFIER NOTE:  INCLUDE THE FOLLOWING FOR PROTECTIVE RELAY OPTION:  

19. [The following protective relay functions shall be provided. User shall be able to enable or disable each option as required by the coordination study. If the manufacturers trip unit cannot incorporate the specified functions, separate device(s) with equal function shall be provided for each breaker. 

a. Undervoltage, adj. pickup, 50 to 90 percent; adj. delay, 1 to 15 seconds.

b. Overvoltage, adj. pickup, 110 to 150 percent; adj. delay, 1 to 15 seconds.

c. Voltage unbalance, adj. pickup, 10 to 50 percent; adj. delay, 1 to 15 seconds.

d. Current unbalance, adj. pickup, 10 to 50 percent; adj. delay, 1 to 15 seconds.

e. Reverse power, adj. pickup, 10 KW to 990 KW; adj. delay, 1 to 15 seconds.

f. Load alarm, adj. ON, 0.55 to 1.0 x Longtime pickup; adj. OFF, 0.5 to 0.95 x Longtime pickup.]]

L. Motor Management Relays

1. Motor management shall be provided using a relay with complete protection, metering, and monitoring functions. The relay may be applied on induction motors from 200V to 7.2KV @ 60 Hz from 1 to 800 FLA

2. The protection functions shall include selectable overcurrent Class 10, 15, 20, & 30, adjustable current unbalance, Zero Sequence ground fault if specified on drawings, fixed over/under-voltage, adjustable Stall & Jam, selectable Load & Power Loss, auxiliary sense failure, stop motor and record event upon failure of an auxiliary device to change state upon command.  

3. Monitoring and metering functions shall include:

a. Phase current, each phase and ground; average current; % current unbalance; voltage; power factor, three-phase power, elapsed motor hours. 

b. Non-volatile memory that can store up to 10 trip events.  

4. Control functions shall include:

a. Four output contacts with NEMA C150 pilot duty ratings. Two NO contacts shall be used to control motor contactors, one form-C contact shall be used to annunciate ground fault status as shown on drawings, and one form-C contact shall be used for programmable fault status indications. 

b. Six digital inputs for the following: Run 1, Run 2, Stop, Trip, Operation Mode, Reset.

c. Power Loss auto restart.  Upon power loss, the relay will record a power loss fault as well as latest motor condition and parameter settings. The relay shall have the ability to restart after a 4 second or less power outage.   

5. The Motor Protective relay shall include the following user interfaces:

a. Front mounted LED’s indicators shall indicate module status, network status, overcurrent pickup, ground fault pickup and current unbalance pickup.

b. Dip-switch configuration for overload trip class (10, 15, 20, 30), DeviceNet MAC ID, and Baud Rate. Software shall not be required for configuring these values.

c. DeviceNet communications using a standard 5-pin sealed micro style (female) connector. 

d. An RS232 port, using an RJ11, on relay shall be provided for PC or Display device to access the settings and following data:

(1) Phase Currents

(2) Average Phase Current

(3) Line Voltage

(4) KW

(5) Power Factor

(6) Elapse Time 

(7) Trip record of last 10 events

(8) Address (MAC ID)

(9) Trip Class  

(10) Baud rate

e. Programming and Display Unit (PDU) 

(1) PDU shall have capability to configure the relay, display faults and all monitored parameters.

(2) PDU shall have a 4-line by 16 character LCD display and control keys.

(3) LED indicators on the PDU shall indicate control power availability and fault status.   

f. EnerVista compatible Windows® based PC software which enables setpoint programming, file storage, on-line help, and real time display of status and measured data. 

M. Miscellaneous Units:

The following units shall be included in the motor control center(s) as indicated on the drawings:

SPECIFIER NOTE:  MOTOR CONTROL CENTERS CAN INCLUDE LIGHTING AND POWER TRANSFORMERS IN RATINGS UP TO 37.5 KVA SINGLE PHASE AND 45 KVA THREE PHASE.

1. [Lighting and Power transformers]

2. [Lighting panelboards, type AQ or AL for 240V applications and type AE for 480V applications.]

3. [Power factor correction capacitors].  

4. [Reduced Voltage Solid State]

5. [Variable Frequency Drives] 

6. [PLC’S]

2.04 FINISH

A. The Motor Control Center steel parts shall be cleaned and sprayed in controlled cleaning solutions by a 7-stage spray washer. The operation shall produce an iron phosphate coating of a minimum of 150 milligrams per square foot to meet MIL Specification TT-C-490. The primed metal parts shall be electrostatically coated with powder paint consisting of 670-011 ANSI-61 Acrylic Paint (Light Gray) with a gloss of 60 plus or minus 5 and thickness of 2.5 mils. The paint finish shall withstand a minimum of 1000 hours salt spray test.

2.05 TESTING

Electrical tests before shipment shall include:

A. Power circuit phasing

B. Control circuit wiring

C. Instrument transformers

D. Meters

E. Device electrical operation

F. AC Dielectric tests (per NEMA ICS 1-109-21) of:

G. Power circuits

H. Control circuits 

PART 3 EXECUTION

3.01 EXAMINATION

A. The following procedures shall be performed by the Contractor.

1. Examine installation area to assure there is enough clearance to install switchboard.

2. Check concrete pads for uniformity and level surface.

3. Verify that equipment is ready to install.

4. Verify field measurements are as [{shown on Drawings] [instructed by manufacturer}].

5. Verify that required utilities are available, in proper location and ready for use.

6. Beginning of installation means installer accepts conditions.

3.02 LOCATION

3.03 INSTALLATION

Additional provisions and editing may be required for this part.
A. Installation shall be performed by the Contractor.

1. Install per manufacturer's instructions.

2. Install required safety labels.

3.04 FIELD QUALITY CONTROL


N/A

3.05 ADJUSTING




N/A

3.06 CLEANING




N/A
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