SECTION 16401: LOW VOLTAGE INDIVIDUALLY MOUNTED SWITCHBOARDS
SECTION 26 24 14: LOW VOLTAGE INDIVIDUALLY MOUNTED SWITCHBOARDS

NOTE TO SPECIFIER:  GE POWERBREAK® II AND AV3 ACCESS SWITCHBOARDS ARE REAR ACCESSIBLE SWITCHBOARDS DESIGNED AROUND GE POWER BREAK® II AND SPECTRA CIRCUIT BREAKERS.  POWER BREAK® II BREAKERS ARE INSULATED CASE CIRCUIT BREAKERS WITH FRAME SIZES RANGING FROM 800 TO 4000 AMPERES.  SPECTRA BREAKERS ARE MOLDED CASE CIRCUIT BREAKERS WITH FRAME SIZES RANGING FROM 150 TO 1200 AMPERES AND CONNECTED USING A PLUG IN DESIGN.  THE SWITCHBOARDS OFTEN EMPLOY LOW VOLTAGE POWER CIRCUIT BREAKERS AS MAINS AND TIES.

PART 1 GENERAL

The requirements of the Contract, Division [1], and Division [16] apply to work in this Section.

1.01 SECTION INCLUDES

A. Individually mounted rear-accessible low voltage switchboards and circuit breakers utilized in the switchboards.

1.02 RELATED SECTIONS

1.03 REFERENCES

The low voltage switchboards shall be designed and manufactured according to latest revision of the following standards (unless otherwise noted).

A. UL 891, Dead-Front Switchboards

B. ANSI/NEMA PB 2, Deadfront Distribution Switchboards

C. ANSI/NFPA 70, National Electrical Code

D. NEMA AB 1, Molded Case Circuit Breakers and Molded Case Switches

E. UL 489, Molded-Case Circuit Breakers and Circuit-Breaker Enclosures

NOTE TO SPECIFIER:  SPECIFICATION OF LOW VOLTAGE POWER CIRCUIT BREAKER MAINS AND TIES IS STRONGLY RECOMMENDED FOR MOST APPLICATIONS TO ENHANCE THE INHERENT SELECTIVITY OF THE ELECTRICAL DISTRIBUTION SYSTEM AND TO FULLY TAKE ADVANTAGES OF THE CAPABILITIES OF THE GE POWER BREAK® II SWITCHBOARD  TO ACCOMPLISH THAT ADD THE FOLLOWING REFERENCES TO THE LIST. 

F. ANSI C37.16,  Preferred Ratings, Related Requirements and Application Recommendations for Low Voltage Power Circuit Breakers and AC Power Circuit Protectors

G. ANSI C37.50, Switchgear - Low Voltage AC Power Circuit Breakers Used in Enclosures - Test Procedures

H. ANSI/IEEE C37.13, Low - Voltage AC Power Circuit Breakers Used in Enclosures

I. ANSI/IEEE C37.17, Trip Devices for AC and General Purpose DC Low Voltage Power Circuit Breakers Used in Enclosures]

J. UL1066, Low Voltage AC and DC Circuit Breakers Used in Enclosures

1.04 DEFINITIONS

A. Insulated Case Circuit Breakers: Molded case circuit breakers built and listed to UL489 requirements.  Insulated Case CBs are distinguished from normal molded case circuit breakers by the stored energy mechanism employed to open and close, and the inclusion of internal motor operators when electrical operation is required.  

B. Low Voltage Power Circuit Breakers: Also typically referred to as “air circuit breakers”, “metal frame circuit breakers” or “ANSI circuit breakers”.  Differentiated from molded case and insulated case circuit breakers by many characteristics defined in the applicable UL and ANSI standards, including but not exclusively - significant 30 cycle withstand ratings, single pole ratings and ease of maintenance.

1.05 SUBMITTALS FOR REVIEW

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

A. Front view and floor plan of switchboard

B. Switchboard anchoring locations

C. Conduit and busway entry / exit locations

D. Location of shipping splits

E. One-line diagram of switchboard bus and protective devices

F. Switchboard ratings including:

1. Short circuit rating

2. System voltage rating

3. Continuous current rating

G. Protective device schedule including:

1. Device type

2. Sensor and trip rating

3. Location within the switchboard

4. Cable quantity and size capabilities for each device

H. Panel drawing showing all major protection, instrumentation, and control devices mounted within the switchboard

I. Schematic (elementary) diagram showing power, metering, and control circuits for the switchboard and circuit breakers

J. Bill of Material listing (including quantity, location, catalog number, and ratings) of all major protection, instrumentation and control devices

K. Switchboard nameplate schedule

L. [Contractor furnished seismic calculations and anchoring recommendations for equipment and seismic requirements defined in these specifications.  Report shall be signed by a structural or civil engineer registered in the state were the equipment is to be installed]  

1.06 PROJECT RECORD DOCUMENTS

A. Maintain an up-to-date set of Contract documents. Note any and all revisions and deviations that are made during the course of the project.

B. Record drawings and information shall be furnished providing the following information:

1. All of the information listed in the “SUBMITTALS FOR REVIEW “ section.

2. Wiring diagrams for each switchboard section showing component location and tabulated wire listing for each component

3. Installation information for the switchboard

4. [Certified test reports for switchboard production tests]

5. Submit (  ) copies of the above information for record

1.07 OPERATION AND MAINTENANCE DATA

A. Manufacturer shall provide  (  ) copies of installation, operation and maintenance procedures to owner.

1.08 QUALITY ASSURANCE (QUALIFICATIONS)

A. Manufacturer shall have specialized in the manufacture and assembly of low voltage switchboards for 25 years.

B. [Switchboard manufacturer shall also be the manufacturer of the circuit breakers used in the switchboard].

1.09 REGULATORY REQUIREMENTS

A. Low voltage switchboards shall be listed and/or classified by Underwriters Laboratories in accordance with standards listed in Article 1.03 of this specification and shall bear UL labels in accordance with those standards.

B. Switchboard shall be qualified for use in seismic areas as follows:

1. High seismic loading as defined in IEEE Std 693-1997, with 2.5 amplification factor .  

2. IBC-2006, Sds = 2.0g, Ss = 300%, Ip = 1.5, for all z/h in accordance with ICC-ES-AC156.

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

1.010 DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, protect, and handle products in accordance with recommended practices listed in manufacturer's Installation and Maintenance Manuals.  Lift only by installed lifting eyes.

B. Deliver low voltage switchboard in shipping sections for ease of handling. Each section shall be mounted on shipping skids.   Switchboard shall have adequate lifting means, and be able to be rolled or moved into installation position and bolted directly to floor without use of floor sills.

C. Contractor shall inspect and report concealed damage to carrier within specified time.

D. Store in a clean, dry space. Maintain factory protection or cover with heavy canvas or plastic to keep out dirt, water, construction debris, and protect from nearby traffic.

1.011 PROJECT CONDITIONS (SITE ENVIRONMENTAL CONDITIONS)

A. Low voltage switchboards 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.

1.012 WARRANTY

NOTE TO SPECIFIER:  USE THIS ARTICLE TO SPECIFY A SPECIAL OR EXTENDED WARRANTY OR BOND COVERING THE WORK OF THE SECTION. 12/18MONTH WARRANTIES TENDS TO BE WIDELY AVAILABLE IN THE INDUSTRY.  TWELVE MONTHS EXTENSIONS ARE NORMALLY AVAILABLE FOR SOME EXTRA COST.  GE WILL PROVIDE 12 MONTH EXTENDED WARRANTY AT NO EXTRA CHARGE IF GE ENGINEERING SERVICES PERFORMS FIELD TESTING.  IF LONGER WARRANTIES WILL BE REQUIRED GE SUGGESTS THEY SHOULD BE DISCUSSED WITH MANUFACTURERS PRIOR TO INCLUSION IN SPECIFICATIONS. 

A. Manufacturer warrants equipment to be free from defects in materials and workmanship for [1] [2] year[s] from date of startup or [18] [30] months from date of shipment, whichever occurs first. 

1.013 EXTRA MATERIALS

A. Provide [parts] [spares] as indicated below:

1. [One circuit breaker of each frame size with CTs and trips such that it can replace all circuit breakers of that frame size in supplied equipment.]

B. Provide sizes and ratings of spare fuses as indicated in drawings.

NOTE TO SPECIFIER:  BREAKER LIFTING DEVICES ARE STRONGLY RECOMMENDED FOR MAINTENANCE PURPOSES ON ALL SWITCHBOARDS WITH DRAW OUT CIRCUIT BREAKERS.  INTEGRAL TOP RAIL MOUNTED CRANE LIKE DEVICES ARE AVAILABLE ON INDOOR AND WALK-IN OUTDOOR SWITCHBOARDS.  WHEELED PORTABLE DEVICES ARE AVAILABLE FOR ALL SWITCHBOARDS.  WHEN SPECIFYING PORTABLE DEVICES THOUGHT SHOULD BE GIVEN TO THE NUMBER NEEDED AND WHERE THEY WILL BE STORED.  A COUPLE OF CHOICES ARE LISTED BELOW, OTHERS MAY BE SUITABLE FOR THE APPLICATION.  

C. When draw-out circuit breakers are provided, a breaker lifting device shall be provided suitable for all insulated case and Low Voltage Power Circuit Breakers used.   Circuit breaker lifting device shall be [integrally mounted on indoor and outdoor walk in switchboards] [portable (rolling) with one device provided for each electrical room where switchboards are located]

PART 2 PRODUCTS

2.01 MANUFACTURER

A. GE Power Break® II switchboards and related products have been used as 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 RATINGS

A. Switchboard assemblies shall be UL 891 listed, marked and rated to withstand the mechanical forces exerted during short circuit conditions.  Switchboards shall be rated [65kA] [] [100kA] [150kA] [200kA] [as indicated on the drawings but in no case less than 65kA] rms symmetrical at rated voltage.

B. Switchboard short circuit bracing shall be listed and marked per UL 891, and also have a 30 cycle withstand rating of  [65kAIC] [85kAIC] [100kAIC].  Thirty cycle withstand rating shall be equal to that of equivalent Low Voltage Switchgear listed to UL 1558.  A manufacturer that cannot provide this in a UL 891 listed switchboard shall provide UL1558 listed Switchgear.

2.03 MANUFACTURED ASSEMBLIES

A. Structure construction

1. Switchboards shall be rated for [indoor installation (NEMA 1)] [outdoor installation (NEMA 3R)] [indoor or outdoor as appropriate for the location the switchboard is placed in].  [Indoor switchboards shall be drip proof].]  [Outdoor switchboards shall be [non-walk-in construction] [walk-in construction].]

NOTE TO SPECIFIER:  DRIP PROOF INDOOR SWITCHBOARDS CANNOT ACCOMMODATE A BUILT IN CB LIFTING DEVICE 

2. Switchboard shall be completely self-supporting, forming a single metal enclosed structure. Sides, top, and rear covers shall be code gauge steel bolted to the switchboard structure. Frame structure members shall be die-formed, 11 gauge steel, minimum, bolted together and reinforced at corners. Sides, front and rear covers shall be 13-gauge, minimum, steel.  

3. Switchboard frames shall be provided with adequate lifting means and be capable of being rolled or moved into position, and bolted directly to the floor without the use of floor sills.

4. Outdoor switchboard enclosure shall have lifting plates at base of structure, hinged aisle doors with rubber gaskets and padlocking provision. It shall have asphalt base undercoating on exterior bottom, interior lights, 1 space heater per vertical section, outlets, light switch and space heater switch.  [Heater shall be controlled by a [thermostat] [humidistat]

5. Outdoor walk-in enclosure shall include: front aisle space extending full length of switchgear for breaker maintenance and inspection, sloping roof, rear bolted hinged doors, breaker lifting device, storage provision for hoist operating crank , [hinged rear doors gasketed with lockable T-handles and 3 point catch]. [Provide[ thermostat] [,] [ and] [ humidistat] [,] [ and ]control power transformer rated [___ KVA] [as required].

6. Switchboard shall be arranged for [close coupling to the transformer secondary through a transition section] [connection to the supply source by cable] [connection to supply source by busway] as shown on the drawings]. Provide incoming line isolation .  Provide UL service entrance label at service entrance switchboard.]

B. Breaker compartment construction, mounting and cable access

1. The switchboard shall be furnished with individually mounted main[, tie] and feeder circuit breakers.  Access to the circuit breaker load terminations shall be from the rear of the switchboard.  The switchboard cable and bus compartment shall be isolated from the front-accessible protective device compartments by rigid glass-reinforced polyester barriers.  Feeder breakers shall have insulated load bus extensions to the rear cable compartment.  It shall be possible to make up the outgoing feeder cable terminations without reaching into or over the switchboard horizontal or vertical busses.  

2. Rear covers shall be [bolted] [hinged] and shall [be able to be bolted closed] [employ lockable T-handles].  [Hinged rear covers shall have provisions for padlocking in the closed position.]

3. The sides of each breaker and instrument compartment shall be isolated from adjacent compartments by a combination of steel and glass-reinforced polyester barriers.  The top and bottom of each compartment shall be isolated with glass-reinforced polyester barriers. Cubicle doors for insulated case circuit breakers [and for power circuit breakers used as main or tie breakers] shall be hinged and provided with a quarter-turn latches.  [Breaker cubicle door latches shall have padlocking provisions.]

4. [Provide shutters in draw-out breaker compartments to cover breaker primary line and load disconnects when the breaker is removed from the compartment.]

5. Switchboard sections shall have [open bottoms] [removable floor plates in the cable compartment] and removable top plates for installing conduits.  [Cable lashing bars shall be provided in each vertical section.]

6. [Pull boxes shall be provided on each switchboard section as indicated on the drawings.  Pull box shall extend entire width and depth of cable compartment, shall have removable covers front and back.  Rigid insulating barriers shall be provided at the bottom of the pull box.] 

C. Bus Bars

1. All bus bars shall be 98% conductivity copper, [tin -plated] [silver-plated] at all bolted vertical-to-horizontal bus connections and at points where the vertical bus connects to bus bars supplying power to circuit breaker compartments.  Breaker primary connections for stationary-mounted breakers shall have the same plating as the main bus.  All draw-out breaker primary connections shall be silver-plated.  

2. Bus bar cross section shall have a current density not exceeding 1000amps per square inch.  Main bus bars shall be braced to withstand the mechanical forces exerted during short circuit.  Other buswork shall be braced to withstand the short circuit mechanical forces equivalent to the maximum interrupting capacity of the associated circuit breaker, or maximum let-through current for the load side of a fused circuit breaker or current limiting circuit breaker.  In addition, the main horizontal and section vertical bus shall have a 30-cycle short circuit withstand rating of [65kA] [85kA] [100kA] RMS symmetrical minimum.

3. Provide [100%- rated] [50%-rated] [no] neutral as shown on the switchboard 1-line drawing.

4. The continuous current rating of the bus shall be equivalent to the frame size of the main device or main incoming lug section.  The main bus shall be arranged for future extension without modification and shall not be tapered.  All feeder device line and load connections shall be rated to carry the full continuous current rating of the feeder device frame.  Load connections shall be insulated and shall extend beyond the main bus into the termination compartment.

5. The main bus and riser bus shall be fully isolated from the circuit breaker, instrument, and auxiliary compartments.  The vertical bus shall be mounted on supports of high impact, non-tracking, flame retardant, molded, glass-reinforced polyester.  Vertical bus in molded case breaker sections shall be extended to all compartments in the section including blank compartments that may be at the top and / or bottom of the section.

6. [All switchboard feeder sections shall employ an insulated and isolated bus system that fully insulates the horizontal main bus and isolates each phase of the vertical riser bus.  Main bus bars shall be insulated by a fluidized epoxy coating.  Replaceable covers shall provide accessibility to main bus joints.  No live connections shall be accessible from the rear except the breaker load side terminals in feeder sections, or around feeder circuit breakers.  Taping of buss or joints will not be acceptable.  Main and tie sections shall employ similar insulation as required.]

7. [Vertical and horizontal busses shall be isolated from the cable compartment by glass-reinforced polyester barriers or similar rigid insulating barriers.  No live connections shall be accessible form the rear except the breaker load side terminations.]

8. [Provide barriers that enclose the depth and height of the rear of the switchboard section and isolate the bus and cable compartments of adjacent switchboard sections.  Barriers between the cable compartment and the vertical bus shall be glass-reinforced polyester or similar insulating material with slots to fit around the bus bars.  Barriers between cable compartments shall be steel panels.]

9. A copper ground bus, .75 sq inches minimum, shall be secured to the rear frame of each vertical section and shall extend through the entire length of the switchboard.  The ground bus shall be provided with a 4/0 terminal for connection to the electrical system ground.  [A lug strap shall be provided for each vertical section for feeder ground cable terminations.]

10. A-B-C bus arrangement (left-to-right, top-to-bottom, front-to-rear) shall be used throughout the switchboard to assure convenient and safe testing and maintenance.  When special circuitry precludes this arrangement, bus bars shall be labeled.

11. All bus hardware shall be high tensile strength, grade 5, zinc-plated steel.  All bolted bus joints shall be provided with split-type lock washers.

D. Utility Metering & Incoming Section 

1. Service Entrance shall comply with UL Service Entrance requirements: service entrance label, incoming line isolation barriers, neutral connection to equipment ground for solidly grounded wye systems.

2. Incoming Line Section shall be rated as indicated in drawings.  [Main cable connection shall have [number and size] [copper] [aluminum] cables per phase with [mechanical standard] [compression]lugs.]  [Section shall include [transition to transformer] [busway connection] that will include required cutouts in equipment, bus riser or other internal connections.]

3. [A utility metering compartment shall be supplied to meet requirements of the utility company serving the project site.]

2.04 ELECTRONIC METERING AND POWER MONITORING.

NOTE TO SPECIFIER:  GE OFFERS A VERY BROAD ARRAY OF DIFFERENT METERING OPTIONS. BROCHURES DESCIBING THE VARIOUS METERS AND SPECIFICATIONS FOR INSERTION HERE ARE AVAILABLE ON THE GE SPECIFER CD UNDER “POWER UTILIZATION/ POWER MONITORING AND CONTROL/ POWER METERS AND MONITORS” AND AT THE ENGINEERING DESIGN RESOURCES WEBPAGE AT WWW.GEINDUSTRIAL.COM.  OR CONTACT YOUR GE SALES ENGINEER, SYSTEM ENGINEER OR POWER MANAGEMENT SPECIALIST TO INVESTIGATE WHICH GE MULTILIN METER IS BEST FOR YOUR APPLICATION. GE RECOMMENDS THAT IN THE CASE WHERE A POWER MANAGEMENT OR POWER MONITORING” SYSTEM” IS BEING SPECIFIED A SEPARATE SPECIFICATION SECTION BE DEDICATED TO IT. 

2.05 PROTECTIVE DEVICES

A. Switchboard shall contained circuit breakers as shown on the contract drawings and as described below:

B. Main and tie protective devices shall be low voltage [power] [insulated case] circuit breakers. Low voltage power circuit breakers if provided shall meet requirements of ANSI/IEEE C37.13, ANSI C37.16, and ANSI C37.50.  All protective devices shall be UL489 or UL 1066 Listed.  

1. Where indicated provide the following with the main [and tie] device(s):

a. [shunt trip] 

b. [undervoltage release]

c. [auxiliary contacts]

d. [bell alarm]

C. [Feeder devices shall be low voltage insulated case circuit breakers.]  [Feeder devices rated greater than 1200A shall be low voltage insulated case circuit breakers.  Feeder devices 1200 amps and smaller shall be individually mounted molded case circuit breakers with plug-in construction.]  All feeder protective devices shall be UL489 Listed.

1. Where indicated provide the following with the feeder device(s):

a. [shunt trip] 

b. [undervoltage release]

c. [auxiliary contacts]

d. [bell alarm]

D. Low voltage power circuit breakers, where required, and insulated case circuit breakers shall be [manually] [electrically] operated as indicated [on drawings] with features and accessories as described in this specification.

1. Circuit breakers shall have a true, two step stored energy mechanism providing quick make and quick break operation.  The breaker mechanism shall be capable of being charged after closing the circuit breaker.  It shall be possible to discharge the energy in the closing spring without closing the breaker main contacts. Manual charging of stored-energy mechanism and operation of devices shall be accomplished with compartment door closed and latched.

2. Electrically operated breakers shall have an integrally mounted, spring charging motor mechanism, and shall include open  and close push buttons.

3. Manual breakers shall have front mounted handles for charging closing springs. Breakers shall be closed by pressing a mechanical close button mounted on breaker escutcheon or by operating the breaker handle. Manual opening of circuit breakers shall be achieved  by pressing a mechanical trip button mounted on breaker escutcheon.

4. Insulated case Circuit breakers shall be of [draw out] [stationary] construction for individual removal and ready replacement from front of switchboard.  Draw out construction, when specified, shall permit breaker to be withdrawn from an engaged (CONNECTED) position, to test position, and to disengaged position. Draw out mechanism shall be mechanically interlocked with circuit breaker's trip mechanism so that breaker must be OPEN before it can be moved into or out of the CONNECTED position. The breaker shall automatically trip open if it is withdrawn while in CLOSED position. A CLOSED breaker shall trip open before it is racked into the engaged position.

5. Circuit breakers shall be provided with solid state trip devices that comply with all requirements of Article 2.06.  

E. Molded case circuit breakers, where required, shall be manually operated with features and accessories as described in this specification.

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

2. Circuit breakers shall be individually mounted and connected to the vertical bus by plug-in construction.

3. 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.

4. Breakers shall have ON and OFF position clearly marked on escutcheon. Breakers shall include a trip-to-test means on the escutcheon for manually tripping the breaker and exercising the mechanism and trip latch.

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

6. [Breakers shall be standard, or 80 percent rated.]  [Breakers shall be UL listed as 100 percent continuous duty rated.]  

7. [Each feeder breaker with a frame size 400 amps and larger shall have digital electronic trip units as described in Article 2.07.]

2.06 CIRCUIT BREAKER TRIPS FOR INSULATED CASE CIRCUIT BREAKERS

A. Each insulated case breaker [and power circuit 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.

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

1. Adjustable current setting or long time pickup;

2. Adjustable long time delay (22 bands) [and adjustable fuse-like (I4t) long time delay bands (19 bands)];

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

4. Adjustable instantaneous pickup;

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

6. [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. ]

SPECIFIER NOTE:  ZONE SELECTIVE INTERLOCKING OF INSTANTANEOUS TRIP CAN BE PROVIDED WHEN POWER CIRCUIT BREAKER MAINS AND TIES ARE PROVIDED WITH INSULATED CASE BREAKER FEEDERS OR WITH MOLDED CASE BREAKER FEEDERS THAT ARE PROVIDED WITH FULLY ADJUSTABLE DIGITAL TRIP DEVICES .

7. [Zone selective interlocking, ground fault and short time.]  [Zone selective interlocking, ground fault, short time and instantaneous.]  

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

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

2. 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.

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

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

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

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

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

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

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

10. 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.  

11. 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:

D. [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.]   

E. The trip unit shall meter rms current, each phase 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):

SPECIFIER NOTE:  INCLUDE THE FOLLOWING FOR METERING OPTION:

F. The trip unit shall include the following additional 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):

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

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

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

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

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

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

7. Frequency (Hz).

8. Power factor.

9. 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 shall 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:

G. [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. 

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

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

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

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

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

2.07 CIRCUIT BREAKER TRIPS FOR MOLDED CASE BREAKERS

A. Furnish GE microEntelliGuard digital electronic trip units or equal that complies with all of the following.

B. 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.

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

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

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

F. 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

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

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

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

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

K. 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

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

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

2. 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).

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

4. 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.  

5. [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:  NEUTRAL PROTECTION MAY BE ADVISABLE IN 120/208V APPLICATION OR OTHER APPLICATIONS WHERE EXCESSIVE TRIPLEN HARMONICS MAY BE ENCOUNTERED. TRIPLE HARMONICS CAN CAUSE NEUTRAL CURRENTS TO EXCEED 150% OF THE PHASE CURRENT. IF THE NEUTRAL CONDUCTORS, INCLUDE EQUIPMENT BUS AND TERMINATIONS ARE NOT SUITABLY SIZED THIS COULD RESULT IN OVERLOADED CONDUCTORS OR EQUIPMENT. 

6. [Neutral Protection: Trip shall provide ability to protect against neutral conductor overload. Protection shall be the same as that for the phase conductors with settings at 50%, 100% or 150% of phase conductor protection settings for long time and short time pickups and delays. Sensing shall be provided via a neutral current sensor or from a summation calculation using phase current sensor signals.]

SPECIFIER NOTE:  ZSI IMPLEMENTATION REQUIRES AT LEAST TWO LEVELS OF CIRCUIT BREAKERS THAT HAVE ZSI CAPABILITY. THE DOWNSTREAM BREAKER THAT SENDS THE SIGNAL AND THE UPSTREAM BREAKER THAT RECEIVES IT AND ADJUSTS ITS PROTECTION TIMING ACCORDINGLY.  GE SPECTRA MICROENTELLIGUARD G AND K FRAME CBS ARE ABLE TO PROVIDE ZSI FOR THE INSTANTANEOUS FUNCTION. INSTANTANEOUS ZSI ENABLES SELECTIVITY BETWEEN THESE MOLDED CASE CIRCUIT BREAKERS AND SIMILARLY EQUIPPED ENTELLIGUARD G, OR WAVEPRO CIRCUIT BREAKERS UP TO THE FULL SHORT CIRCUIT RATING OR WITHSTAND RATING OF THE LINE SIDE DEVICE.

7. [Zone Selective Interlocking for Short Time, Ground Fault and Instantaneous protection.]

SPECIFIER NOTE:  ALSO KNOWN AS A MAINTENANCE SWITCH OR ALTERNATE SETTING GROUP. CALLED A RELT SETTING IN GE LITERATURE. IN GE SWITCHBOARDS 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.

8. [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.]

SPECIFIER NOTE:  INCLUDE THE FOLLOWING FOR COMMUNICATIONS:

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

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

SPECIFIER NOTE:  INCLUDE THE FOLLOWING FOR ADVANCED METERING OPTIONS:

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

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

2. Energy, KWH, total;

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

4. Peak demand, KW, user resettable;

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

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

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

8. Power Factor (%)

9. Frequency (Hz)]

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

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

R. 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:

S. [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. 

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

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

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

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

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

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

2.08 WIRING AND CONTROLS

A. Small wiring, necessary fuse blocks and terminal blocks within switchboard shall be furnished as required. All groups of control wires leaving switchboard shall have terminal blocks with suitable numbering strips.

B. On multi-source switchboards with AC control power, control power automatic throw-over equipment shall transfer control bus from one control power source to another when one is de-energized.

C. Control wiring shall be SIS type wire. All wiring shall have [origin] [destination] [origin / destination] labels that identify each end of the wire. Maximum voltage at front panels and instrumentation shall be 240 volts. Instrument transformers shall be used for all metering.

D. [Provide automatic Main -Tie- Main Circuit Breaker Control for double ended substation.

NOTE TO SPECIFIER:  FOR THE OPTIONAL TIE BREAKER CONTROL, SELECT EACH OF THE FOUR PARAGRAPHS BELOW. WITHIN THE SELECTED PARAGRAPH, BE SURE TO INCLUDE ALL APPLICABLE OPTIONS. 

1. Provide automatic transfer control equipment to transfer a load bus from its normal source of supply to an alternate source. Voltage sensing on each source shall be [single phase] [three phase] [ with loss of phase protection].

2. Automatic transfer controls shall include: interlocking of the main [and tie] [breakers ] [to prevent paralleling sources;] time delay for initiating a transfer upon an under-voltage [or loss of phase ] [condition]; time delay for return to normal after the under-voltage [or loss of phase ] [condition has been corrected; and blocking transfer, if the main ] [or bus tie ] [breaker trips due to a fault.]

3. Description of operation: transfer without PLC] - three breaker transfer (main-tie-main), delayed transfer / delayed return. Under normal conditions both main breakers are closed and the bus tie breaker is open. The transfer system selector switch is in the “auto” position. When an under voltage [or loss of phase ] [condition] is detected, the control circuits shall trip the affected main breaker after the preset time delay. After the main breaker is opened, the controls will immediately close the bus tie breaker. With the return of the affected source, the controls trip the bus tie breaker after the preset time delay. After the tie breaker is opened, the controls will immediately re-close the open main breaker. Simultaneous loss of both sources shall not cause any change in breaker status. Upon return of one source, the control circuits shall immediately trip the main breaker without voltage and close the bus tie breaker.

4. Manual operation: Control switches for the main and bus tie breakers are inoperative when the transfer system control selector switch is in the “auto” position. Turning the transfer system control selector switch to the “manual” position allows the main and bus tie breakers to be manually closed and tripped via their control switches. Electrical interlocking in the breaker close circuits prevents both main breakers and the tie breaker from being closed at the same time. To transfer the loads from one source to the other, the affected main breaker must first be opened and then the bus tie breaker can be manually closed. To return to normal, trip the bus tie breaker and re-close the main breaker via their respective control switches.

2.09 SWITCHBOARD ACCESSORIES

A. Each switchboard shall be provided with the following:

1. Racking handle for draw-out circuit breakers

2. Operating handle for switchboard-mounted breaker hoist

3. Lifting spreaders for draw-out circuit breakers

4. Manual charging handle for low voltage power circuit breakers

5. Extraction tool for trip unit rating plugs

6. Mechanical and contact lubricant for circuit breakers and switchboard bus

7. [Kirk key interlocks shall be provided between main-tie-main or between two main devices on manually operated throw-over scheme as shown on the one line diagrams.] 

8. [Furnish control power transformer as shown in drawings. CPT shall be protected by an overcurrent device and shall be rated as required].

9. Furnish nameplates for each device as indicated in drawings. Use [black letters on white background] [white letters on black background].  Nameplates shall be a minimum of 5/8” by 2-3/4” with 1/8” high letters.

10. [Furnish mimic bus for switchboards.  Mimic bus shall be [adhesive plastic strip] [plastic strip mounted with screws]

11. [Provide infrared scanning windows in the rear covers of switchboard sections to facilitate the use of an IR camera for purposes of thermal scanning cable terminations. The IR windows shall be an IR “transparent” mesh for indoor NEMA 1 applications or an IR crystal window for outdoor NEMA 3R applications. IR windows shall have a gasketed cover plate secured with tamper-resistant hardware.]  

B. The project shall be provided with the following:

1. One Portable Static Full Function Test Set to check programmer time current characteristics shall be provided.

2. One set of spare fuses of each size used in the switchboard potential and control circuits

3. Test cabinet for electrically operated low voltage power circuit breakers

4. Test plugs for draw-out meters and protective relays

2.010 MANUFACTURER’S TESTING

1. Manufacturer shall perform the following production tests on the assembled switchboard

2. Device check – visual inspection of device catalog number to verify compliance to specification

3. Control lead check – continuity test to ensure correctness of all wiring

4. Instrument transformer ground  test – verify that instrument transformer frame is grounded

5. Meter and relay check  -  induce current on the secondary side of current and voltage transformers to verify device functionality

6. Control power check – apply power to control circuits

7. Bus check – visual check of phase, neutral, and ground buses in accordance with switchboard one-line diagram

8. Clearance check – inspect buses and devices for proper electrical clearances

9. Connection test – check tightness of all bolted connections

10. Nameplate check – verify nameplate engraving and location are per drawings

11. Current and voltage transformer polarity check – visually inspect transformer polarities are in accordance with drawings

12. Secondary high potential test – 1500vAC for 1 minute on control wiring

13. Primary high potential test – 2200vAC for 1 minute on bus system

14. Power management communication test – verify all devices are able to communicate on the switchboard communication bus

2.011 FINISH

A. All steel surfaces shall be chemically cleaned prior to painting

B. All steel surfaces shall be chemically cleaned and given an iron phosphate corrosion resistant treatment providing a strong bond for paint adhesion. All parts shall be immersed in paint applying 0.7 - 0.8 mils of cathodic epoxy paint electrically bonded to all surfaces for maximum adhesion. The finish shall be cured in an oven at to insure maximum toughness and prolong service in severe environments.

C. All exterior surfaces of the switchgear assembly shall be given final finish coats of ANSI 61 light gray air dried acrylic enamel light gray air dried acrylic enamel. Dry film thickness shall be a minimum of 1.5 mils.

PART 3 EXECUTION

3.01 EXAMINATION

A. Verify that low voltage switchboards are ready to install.

B. Verify field measurements are as [shown on Drawings] [shown in manufacturer’s submittals].

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

D. Beginning of installation means installer accepts conditions.

3.02 LOCATION

A. Switchboards shall have adequate clearance for required rear access and maintenance.

3.03 INSTALLATION

A. Install per manufacturer's instructions.

B. Install required safety labels.

C. The services of the manufacturer’s field testing organization must be used for the start-up and commisioning of this equipment.  Start-up servcies shall include all manufacturer’s recommended procedures and field testing of the switchboard, and all circuit breakers, and instrumentation installed in the equipment.  

3.04 FIELD QUALITY CONTROL

A. Inspect installed low voltage switchboards for anchoring, alignment, grounding and physical damage.

B. Check tightness of all accessible mechanical and electrical connections with calibrated torque wrench. Minimum acceptable values are should be specified in manufacturer's instructions.

3.05 ADJUSTING

A. Adjust all [circuit breakers] [, ] [switches] [, ] [access doors] [, ] [operating handles] for free mechanical and electrical operation as described in manufacturer's instructions.

B. Adjust circuit breaker trip and time delay settings to values [determined by the coordination study provided for this project] [specified by Engineer].

3.06 CLEANING

A. Clean interiors of equipment to remove construction debris, dirt, shipping materials.

B. Repaint scratched or marred exterior surfaces to match original finish.  

END OF SECTION
Project Name
Page 1
Revision No.

Project No.

Revision Date


