SECTION 16472 LOW VOLTAGE POWER PANELS WITH INTEGRATED SUBMETERING

SECTION 26 24 16.03 LOW VOLTAGE POWER PANELS WITH INTEGRATED SUBMETERING


PART 1 GENERAL

1.01 SECTION INCLUDES

A. Low voltage power panelboards with submetering on feeders supplying power to residential tenants.  

1.02 RELATED SECTIONS

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

1.04 DEFINITIONS

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

1.05 SYSTEM DESCRIPTION

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

B. Panelboards shall meet 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.Short circuit rating shall be as indicated on the plans or as specified herein.

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 and Division 16:

1. Product Data on specified product;

2. Shop Drawings on specified product;

3. Trip curves for each specified product.

1.07 PROJECT RECORD DOCUMENTS N/A

1.08 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 and Division 16.

1.09 QUALITY ASSURANCE (QUALIFICATIONS)

A. Manufacturer shall have specialized in the manufacture and assembly of low voltage power panelboards for [25] 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.

1.010 REGULATORY REQUIREMENTS N/A

1.011 MOCK-UPS (FIELD SAMPLES) N/A

1.012 DELIVERY, STORAGE, AND HANDLING

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

B. Ship each low voltage power panelboard section in individual shipping splits for ease of handling. Each 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. (Heat enclosures to prevent condensation.)

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

1.013 PROJECT CONDITIONS (SITE ENVIRONMENTAL CONDITIONS)

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

B. Low voltage power panelboards 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 [25] degrees C. Indoor locations shall be protected to prevent moisture from entering enclosure.

1.014 SEQUENCING AND SCHEDULING N/A

1.015 WARRANTY

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

1.016 MAINTENANCE SERVICE    N/A

1.017 EXTRA MATERIALS        N/A

1.018 FIELD MEASUREMENTS     N/A

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 MANUFACTURED ASSEMBLIES

A. Furnish GE Spectra Series ™ Low Voltage Integrated Sub Metering 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 code gauge sheet steel with removable end walls.

2. Enclosures shall be [flush] [surface] mounted.

3. The integrated panel box size shall not exceed 40” for twelve suites, tenants, with 2 pole breakers or eight suites, tenants with 3 pole breakers and 1 EPM 4500 meter or 44” for twenty four suites, tenants, with 2 pole breakers  or sixteen suites, tenants with 3 pole breakers and 2 EPM 4500 meters. 

B. Fronts

1. Provide a front to cover enclosure and prevent unauthorized access to the wiring gutter.

2. Doors, if specified, shall be of the front-hinged to box construction. An outer door shall cover the wiring gutter and be bolted closed. An inner door shall cover the circuit protective devices and shall be able to be locked.

3. Door hinges shall be continuous piano hinges, welded to door(s) and bolted on front.

4. Door locks shall be [GE slate red, Valox style] [Yale#511] [Corbin lift latch] [3 point latch].

C. Interiors

1. Panelboard symmetrical interior shall be designed and assembled such that circuit protective devices are connected onto bus bar with bolt on connections.

2. Circuit-protective devices shall be designed for removal or replacement without disturbing adjacent protective devices. 

3. Lugs shall be UL listed to accept solid or stranded [{copper}{aluminum}] cables. Lugs shall be bolted in place.

4. Panelboards shall be rated as indicated in drawings. Main devices, if specified, shall have maximum rating of 1200 amperes.

5. Panelboards shall have three flat, stacked, vertically aligned bus bars. The vertical bus shall be a single bar. Joints are not permitted in the vertical bus.

6. Bus bars shall be current density rated or meet UL 67 temperature rise limits through actual tests. All bus bars shall be copper.

7. Bus bars shall be phase-sequenced and rigidly supported by high impact resistant, insulated bus supporting assemblies to prevent vibration or short circuit mechanical damage.

8. Neutral bus shall be fully rated and able to be located in either corner of enclosure at line end to facilitate conductor termination. Furnish 200 percent rated neutral bus, if specified or indicated on the plans.

9. All solderless terminations shall be suitable for copper or aluminum UL listed wire or cable and shall be tested and listed in conjunction with appropriate UL standards.

10. Ground wire terminations shall be provided as (optional if specified)for installation by panelboard installer without voiding UL label.

D. Main and Branch Devices

1. Circuit breakers

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

b. Circuit breaker case shall have ON/OFF and International I/O position indicators.

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

f. Interrupting rating of breakers shall not be less than maximum short circuit current available at incoming line terminals as shown on plans.

g. Breakers shall have UL listed series ratings, if specified and approved by the engineer or on the drawings.

h. Main breakers and lugs shall be convertible by installer for top or bottom incoming feed.

E. Series Ratings

1. Panelboard series-connected ratings,if applicable shall be attached to the panelboard enclosure.

2.04 ACCESSORIES (Optional)

A. [Dual] [Through-feed] [Compression] lugs if required

B. [Padlocks]

C. [Non-padlock handle lock devices]

D. [Grounding bars. (Neutral bus shall have grounding strap for Service Entrance applications.)]

E. [Exterior mounted equipment label]

F. [Furnish nameplates for each device as indicated in drawings. Color schemes shall be as indicated on drawings.]

2.05 MAIN METERING AND SUBMETERING PANELS

A. Integral meter module shall house the meter terminal board and meter protective device.  All metering components shall be integral to the panelboard enclosure.

1. The meters shall be manually readable using local Liquid Crystal Display (LCD) via push-button and automatically readable utilizing Frequency Hopping Spread Spectrum Power Line Carrier Communication.

2. The metering system shall consist of the GE EPM4500 & Transponder (s) by GE or equal.

3. The meter/s shall be able to meter up to 24 2-pole, single phase circuits per panelboard or 16 3-phase circuits per panelboard. Each panelboard shall be capability to accommodate up to 2 meters per panel.

B. A circuit breaker shall be provided at the metering location to allow safe access to metering components without powering down the entire panel.

C. The meter housing shall be integral to the panel interior with isolation from the main bus.

D. The meter shall be accessible through the same door as the branch devises.

E. Current transformers shall be solid core type and individually mounted in the wire gutter space on insulated mounting brackets.  Hanging current transformers from the load cables is not acceptable.

F. Ample wire bending space meeting NEC requirement shall be provided in the gutter for load cables.

G. Secondary CT wiring shall be bundled and out of the wire way for the load cables.

H. Current transformers shall be individually replaceable.  All Current transformers shall be UL Listed and Installed by the panel manufacturer.   

2.06 ELECTRONIC POWER METERING

A. Provide electronic power metering where indicated complying with all requirements below.  Meter(s) shall be General Electric EPM4500 or approved equal.  

B. Meter can be configured for residential application and applied on 120/240V 1 phase 3 wire, nominal systems or as indicated on the drawings.  

1. Residential Use (Kwh)

a. 120/240 single phase – 2 pole provided as 3, 6, 9, or 12 metering circuits

b. 120/240V single phase, single pole – provided as 12, 18, 21, or 24 metering circuits.

C. Meter can be configured for commercial application and applied on 277.480 3 phase, 4 wire, nominal systems or as indicated on the drawings.  

1. Commerical Use (Kwh)

a. 120/208V single phase – 2 pole provided as 12, 18, 21, 0r 24 metering circuits.

b. 277/480V 3-phase – provided as 6, 8, 12, 14, or 16 metering circuits

D. The Meter shall have the following Testing and Certification 

1. UL/ CUL recognized 

2. Meets or exceeds requirements of ANSI C1 and C12.16, ANSI/IEEE C37.90.2. ANSI/IEEE C37.90.1., Measurement Canada (AE-1148). 

E. Monitoring 

1. Provide true RMS measurement of current, volts, %THD, kW, KVA, KVAR, kWh, power factor. 

2. The Meter shall have an accuracy of +/- 0.5% or better.   

F. User Interface

1. Readings shall be accessible on a local LCD display.  The display shall consist of two rows   of 16 characters on each row. The consumption reading shall be up to six (6) digits. 

2. Provide an IEC type optical port capable of direct connection to a terminal or PC.

G. Each meter shall be equipped with a clock/calendar that automatically accommodates leap years.  The clock/calendar shall be backed up by battery and continue operating during power outages. The time and date shall be automatically synchronized by the Scan Transponder(s) and capable of being reset by a remote computer.

H. Each meter shall be enclosed in a wall mountable, tamper resistant, rugged metal Nema 1 enclosure with internal CT termination and shorting and fuse block. 

I. Revenue related metering parameters (i.e. demand intervals) shall be permanent and stored in each individual meter.  It shall not be possible to change metering parameters through unauthorized access to the system.

J. Provide Phase Diagnostic Registers that include multipliers for amperage, voltage and watts, and line frequency. On a per phase basis Phase Diagnostics shall include voltage, VAR phase shift, accumulated kWh and kVARh, and instantaneous amps, watts, VAR’s, VA’s, phase angle (degrees displacement between current and voltage waveforms), and Power Factor.

K. Provide Event Diagnostic Registers that include Time and Date and the number of times the time has been changed, number of power downs, power ups and start ups with time and date of last occurrence, and the number of times the accumulated peak demand has been reset, also with the time and date of the last occurrence. Meters that communicate by Power Line Carrier shall also include counts of properly received messages, rejected messages and the number of transmissions without reply.

L. On-board Memory Storage

1. The meter shall maintain a minimum of 60 day log of daily Time-of-Use consumption, interval data and peak demand readings along with the time and date at which the daily peak demands occur.  The consumption recorded shall be the reading at the end of the Time-of-Use period of the end of the day. The peak demand recorded in the log shall be the peak demand for the Time-of-Use period for that day. 

2. Each meter shall maintain a minimum of 60-day data logging capacity consisting of fifteen (15) minute demands with time and date stamp. 

M. Control power for the meter shall be obtained via the monitored voltage connections.  A separate control power input is not allowed.

N. Communications Interface

1. All meters shall be equipped with a local RS-485 serial port for direct connection to a terminal or PC.

2. Individual meters shall be capable of being equipped with a modem for direct connection to a telephone line. 

3. Where indicated in the drawings, the system shall communicate with a remote computer using one or more of the methods noted below.

a. The meter shall communicate over the electrical power wiring to a Scan Transponder via bi-directional, frequency hopping, spread spectrum power line carrier communications. These signals shall be capable of passing through transformers rated 600 kVA or less. The Scan Transponder and each meter shall select the best available combination of phase, frequency range and baud rate for communication at any given time.

b. RS-485.  Four-wire dedicated interconnection. 

c. Modbus RTU RS-485 communications for connection to HMI, SCADA, BAS systems

O. [Provide four pulse inputs for each tenant meter, capable of reading dry contact, Form A pulse inputs to automate the reading of other utilities such as gas, water or BTU’s.] (Optional)

2.07 SCAN TRANSPONDER

A. Scan Transponders shall be installed where indicated to collect data from meters on a periodic basis and provide a centralized data access point.

B. Scan Transponder shall begin each communication with a meter with verification of clock and meter ID to ensure data integrity. 

C. The Scan Transponder shall store downloaded meter values in flash memory and shall hold at least 40 days worth of records.  

D. All communication shall be direct between a Scan Transponder and each meter, and under the control of the Scan Transponder. 

E. One Scan Transponder shall be provided per electrical service and/or separately derived system at the site, except separately derived systems created by low voltage transformers. 

F. Multiple Scan Transponders shall be connected by Data Link (RS-485).  

G. Where indicated on drawings, meters shall be connected to the Scan Transponder by Data Link (RS-485). 

H. Where indicated on the drawings, provide a modem on a Scan Transponder for phone line connection to remote computer.

2.08 TESTING

2.09 FINISH

A. Standard panelboard boxes shall be galvanealed (zinc finished) or galvanized.

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

C. Screw fasteners shall be zinc coated to retard corrosion.

PART 3 EXECUTION

3.01 EXAMINATION

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

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

2. Verify field measurements are as shown on Drawings.

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

4. Beginning of installation means installer accepts conditions.

3.02 LOCATION

3.03 INSTALLATION

Additional provisions and editing may be required for this part.

A. Contractor shall install per manufacturer's instructions.

B. 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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