SECTION 16471: LOW VOLTAGE MODULAR POWER PANELS
SECTION 26 24 16.02: LOW VOLTAGE MODULAR POWER PANELS

PART 1 GENERAL

1.01 SECTION INCLUDES

A. Low voltage [EntellEon Plug In] power panelboards

1.02 RELATED SECTIONS

A. [16479] [26 43 13], Transient Voltage Surge Suppression

1.03 REFERENCES

The low voltage power panelboards and protection devices in this specification are designed and manufactured according to latest revision of the following standards (unless otherwise noted).

A. ANSI/NEMA PB 1, Panelboards

B. ANSI/NFPA 70, National Electrical Code

C. Federal Specification W-C-375, Rev. B, Amend. 1, Circuit Breakers, Molded Case; Branch Circuit and Service 

D. Federal Specification W-P 115, Rev. C, Panel, Power Distribution

E. Federal Specification W-S-865 - Heavy Duty Switches
F. UL 489, Molded-Case Circuit Breakers and Circuit-Breaker Enclosures

G. UL 50, Enclosures for Electrical Equipment

H. UL 67, Panelboards

I. UL 98, Enclosed and Dead Front Switches
J. cUL listing Low Voltage Modular Power Panels
1.04 DEFINITIONS

A. Overcurrent Protective Device - Single pole circuit breaker. Example: A 2-pole device is considered 2 protective devices.

1.05 SYSTEM DESCRIPTION

A. Equipment shall be indoor deadfront power panelboards for molded-case circuit breakers.

B. Panelboards shall meet [service] [non-service] entrance requirements when specified.

C. Panelboards shall have integrated short circuit rating. Fully rated panel rating is that of lowest rated device in panelboard. Series rating are for the UL tested main-branch combination.

1.06 SUBMITTALS

A. 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]:

B. Product Data on specified product;

C. Shop Drawings on specified product;

D. Trip curves for each specified product;

1.07 INSTALLATION, OPERATION AND MAINTENANCE DATA

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

1.08 QUALITY ASSURANCE (QUALIFICATIONS)

A. Manufacturer shall have specialized in the manufacture and assembly of low voltage power panelboards for [5] years.
B. Low voltage power panelboards shall be listed and/or classified by Underwriters Laboratories in accordance with standards listed in Article 1.03 of this specification.

1.09 DELIVERY, STORAGE, AND HANDLING

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

B. Ship each modular low voltage power panelboard section in individual shipping splits for ease of handling. Each modular panelboard section shall be mounted on shipping skids and wrapped for protection.

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

D. Contractor shall store in a clean, dry space. Maintain factory protection or cover with heavy canvas or plastic to keep out dirt, water, construction debris, and traffic.

E. Contractor shall handle in accordance with manufacturer's written instructions to avoid damaging equipment, installed devices, and finish.

1.010 PROJECT CONDITIONS (SITE ENVIRONMENTAL CONDITIONS)

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

B. Low voltage EntellEon Plug-In power panelboards shall be located in well-ventilated areas, free from excess humidity, dust and dirt and away from hazardous materials. Refer to circuit breakers for allowable wire temperature rating, wire size, and tightening torque. Indoor locations shall be protected to prevent moisture from entering enclosure.

1.011 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.

1.012 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 EntellEon Plug-In 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 MANUFACTURED ASSEMBLIES

A. Furnish Low Voltage Power Panelboards (or equal) as indicated in drawings.

2.03 COMPONENTS

Refer to 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; and other required details.

A. Enclosures

1. Panel box shall be galvanized and painted enclosure and NEMA 1 panels will have hinged gutter covers.

2. Main Circuit breakers shall be [horizontal] [vertical] mounted.

3. Different frame circuit breakers shall be able to be mounted across from each other.

4. Enclosures shall be NEMA 1.
5. Fronts kits will be provided to cover top and bottom of panel box.
6. Provide a gutter cover kit to conceal wiring gutter and wiring access areas. Semi-concealed hinges to cover access to circuit breakers.

7. Gutter covers are secured by single-point rotating latches.
B. Interiors

1. Panelboard interior shall be designed and assembled such that circuit protective devices shall be solidly connected to the distribution panel bus. The bus bars shall be attached to the feeder device by circuit breaker plug-in kits integrated into the circuit protective devices.
2. Circuit breaker connectors shall be designed so that circuit breakers may be removed without disturbing adjacent devices.

3. Panelboards shall be rated as indicated in drawings. Main devices shall have maximum rating of 1200 amperes.
4. Bus bars shall be copper. The bus bars shall be [heat rated] to meet UL 67 temperature rise requirements. 

5. Bus shall be phase-sequenced and rigidly supported by tie bolts spaced at regular intervals.
6. Neutral bus shall be fully rated for 100% 800A and above.
7. All solderless terminations shall be suitable for [copper] [aluminum] UL listed wire or cable and shall be tested and listed in conjunction with appropriate UL standards. Terminations shall be rated for use with conductor ampacity as assigned in the NEC 75 degrees C table; see circuit breaker testing approvals for additional temperature ratings.
8. Ground wire terminations shall be provided as an optional kit for installation by panelboard installer without voiding UL label.

C. Main and Branch Devices

1. Circuit breakers

a. Main and branch circuit breakers shall be [Plug In] quick-make, quick break, and trip indicating, GE Type low voltage molded-case (or equal).

b. Circuit breaker case shall have ON/OFF and IEC (I/O) position indicators.
c. Circuit Breaker faceplate shall list current rating, UL and IEC certification standards, and AIC ratings.

d. Circuit breakers shall be factory sealed and shall be date coded on breaker case.

e. Circuit Breakers shall be [UL] [cUL] listed for reverse connection without restrictive line or load markings. Circuit breakers shall be able to mount in any operating position.

f. 3-pole breakers with ampere ratings greater than [150] ampere shall have interchangeable rating plugs.

g. All circuit protective devices shall have the following minimum symmetrical current interrupting capacity [18kA] [25kA] [35kA] [50kA] [65kA] [100kA]. Interrupting rating of breakers shall not be less than maximum short circuit current available at incoming line terminals as shown on plans.

h. Breakers shall have UL listed series ratings, if specified in drawings.

i. Main circuit breaker frame sizes 400A shall be 100% current rated and 600A shall be 80% rated. A main circuit breaker with a frame size of 800A shall be 80% rated. If mounted as a vertical main, circuit breaker frame sizes of 1000A and below shall be 100% rated.
2. Panelboard series-connected ratings shall be attached to the panelboard enclosure.

Digital Electronic Trip Unit for Molded Case Circuit Breakers

3. [Each distribution main circuit breaker with a frame size 400 amps and larger shall have digital electronic trip units as described below. ] [Where indicated on drawings, distribution panel circuit breakers with a frame size 400 amps and larger shall have digital electronic trip units as described below.]   

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

5. 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.

6. Long time and short time protective functions shall have true RMS sensing technology for harmonic content.

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

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

9. 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

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

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

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

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

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

15. 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

16. 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.  

17. The trip unit unit on main breakers shall have the following additional protective functions:

a. [Adjustable ground fault pickup and delay.  Ground fault pickup shall be adjustable from 0.4 to 1.0 times the breaker sensor rating.  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:  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 CIRCUIT BREAKERS ARE ABLE TO PROVIDE ZSI FOR THE INSTANTANEOUS FUNCTION WITH AN UPSTREAM ENTELLIGUARD G CIRCUIT BREAKER; GE SPECTRA MICROENTELLIGUARD G AND K FRAME CIRCUIT BREAKERS ARE ABLE TO PROVIDE WFR (WAVEFORM RECOGNITION) FOR DOWNSTREAM CIRCUIT BREAKER SELECTIVE COORDINATION. 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.  SELECTIVE COORDINATION BETWEEN OVERCURRENT DEVICES IS DOCUMENTED IN DET-537, DET-654, AND DET-760.
b. [Zone Selective Interlocking for Short Time and Ground Fault, and interlocked to supply-side overcurrent devices.] [Zone Selective Interlocking for Short Time, Ground Fault and Instantaneous protection, and interlocked to supply-side overcurrent devices.]

SPECIFIER NOTE:  ALSO KNOWN AS A MAINTENANCE SWITCH OR ALTERNATE SETTING GROUP CALLED A RELT (REDUCED ENERGY LET-THROUGH) SETTING IN GE LITERATURE. IN GE PANELBOARDS RATED 1200A AND HIGHER PER NEC ARTICLE 240.87  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.

c. [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.]

2.04 ACCESSORIES

A. Feed-through lugs

B. Grounding bars. Neutral bus shall have grounding lug for Service Entrance applications.)

C. Exterior mounted equipment label
D. [Furnish nameplates for each device as indicated in drawings. Color schemes shall be as indicated on drawings.]

E. [Provide a SPD as specified in Section [16479] [26 43 13]]

2.05 FINISH

A. Standard panelboard boxes shall be galvanized.

B. Fronts shall be coated with phosphatized rust inhibitor and finish coated with ANSI 61 light gray baked on powder coat.

PART 3 EXECUTION

3.01 EXAMINATION

A. The following procedure shall be performed by the contractor. 

B. Verify that low voltage panelboards are ready to install.

C. Verify field measurements are as shown on Drawings.

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

E. Beginning of installation means installer accepts conditions.

3.02 LOCATION

3.03 INSTALLATION

A. Additional provisions and editing may be required for this part.

B. Contractor shall install per manufacturer's instructions.

C. Contractor shall 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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