Balanced Power System

PART 1 – GENERAL

1.01 scope of work

A.
This section covers the installation of balanced Power Systems.

The installer shall provide all labor and materials for a complete installation as noted on drawings and specifications herein.

1.02 SYSTEM DESCRIPTION

A. The purpose of the Balanced Power System is to supply well-isolated equi-potential, balanced AC power for the purpose of reducing objectionable noise in audio, video production, data processing and other sensitive technical electronic equipment.  
 

B. This system shall be a separately derived 120-volt, single phase, 3-wire system with 60 volts between each of the two ungrounded conductors and ground.  The two ungrounded conductors shall be tied to opposite ends of the secondary of an isolation transformer, and shall have opposite polarity resulting in 120 volts as delivered to the load.


1.03 Coordination of work

A.
The installation of Balanced Power Systems requires coordination between the Architect, Engineer, Contractor, Electrical System Installer and Technical Systems Installer.  Installer to notify Architect and Engineer of any conditions requiring field changes or modifications with regard to this system.

C. Coordination with Interior Design shall be required when the Balanced Power System or receptacles connected to it are installed within public view.

1.04 Codes & Standards
A.
Manufactured Balanced Power Systems shall be listed and approved by an NRTL in compliance with ANSI/UL Std. #1012 for power distribution equipment.


B. The installation shall comply fully with NEC (1999) Articles 250 and 530-G.

*Note: Upon adoption of the 2002 NEC, the articles that pertain to balanced power installations in the National Electrical Code will be Articles 250 and 647.

1.05 Submittals

A. Shop Drawings and Product Data:


1.
Submit for approval, within 30 days of award of Contract or as required by   Owner’s schedule, but prior to purchase or fabrication of equipment, five (5) copies of the following:

a.
A complete equipment list by systems, with model numbers, manufacturers, quantities, and specification “cut sheets” indicating component equipment location and space requirements.


b.
Equipment rack layouts.



c.
Proposed construction details for any custom built brackets or equipment.  Drawings of custom panels and labeling.  Include proposed labels and layouts for switch panels, pictorial panels and receptacle plates.  These details shall include dimensions, materials, finishes and color selections.



d.
Provide and revision to the Architectural drawings, showing and relocation of devices, cabling or circuiting that may be warranted.

2. All drawings submitted to Owner shall be generated on Computer Aided Drafting (CAD) equipment.  Quality plotter or laser printer hard copies are required.  If desired by the Owner or Architect, an electronic copy of the drawing shall also be delivered.

B. Record Drawings:

1.
At the time of final inspection, provide three (3) sets of complete data on Balanced Power System equipment used in this project.  This data shall be in bound form and shall include all shop drawings required for this project.


2.
All record drawings shall include “as-built” system interconnection diagrams with major components identified and number and type of interconnecting conductors.

3. Maintenance and operating instructions on all systems.


4. Certification that systems are installed in accordance with manufacturer’s recommendations and are functioning correctly at the time of final inspection.

PART 2 – PRODUCTS

2.01 GENERAL

A. The following sections list the equipment types and items acceptable for this project.  See drawings for quantities and location.  In the event of a discrepancy, the greater quantity or better quality shall be furnished.


B. All materials shall be new and in good condition.  Materials are to be selected based upon providing quality long-term service for the application for which they are used.

2.02 SUBSTITUITIONS

A. In no case will equipment or materials of lesser design, quality, or workmanship be acceptable.  Only those materials and equipment listed in this specification will be considered without prior approval.  Discontinued equipment shall be replaced by a newer model.  Substitution will be permitted when submission of complete data on substitution has been approved by the Owner or Owner’s representative.  For the terms of this specification the following are defined as:


1. The term “Equal” shall allow any product that meets or exceeds the overall performance specification of the listed product.


2. The term “Approval Equal” shall mean that the base bid must include the listed product(s), but non-listed products will be considered under the following conditions:

a. List it as a separate additive or deductive alternate outside of the base bid.

b. Submit all appropriate documentation as to its features, benefits, savings, and performance.

c. If either of the above provisions is not included, alternate products shall not be allowed.

3. Substitution by same manufacturer to match supply voltages and/or frequency does not require prior approval.

4. When documents list several acceptable models or manufacturers for a specified piece of equipment (whose quantity needed is greater than one) the Installer shall supply all the specified items as the same model and/or from the same manufacturer. 

5. Any piece of equipment or hardware item that may not be specifically detailed on the drawings or contained within the specifications yet deemed necessary for proper system operation or installation shall be furnished and installed by the installer and be of the highest quality available.

6. It is the responsibility of the installer to verify that proper working branch circuit power (both voltage and frequency) is supplied to the listed equipment.

2.1 BALANCED POWER ISOLATION TRANSFORMERS

A. The isolation transformers specified herein shall be listed by a Nationally Recognized Testing Laboratory and used for their specified purpose according to the manufacturer’s conditions of acceptance.  

B. The isolation transformers specified herein shall have one or more center-tapped secondary coils that are bifilar wound.  The purpose of this section is to insure attenuation of a wide bandwidth of harmonic currents and noise in excess of 1MHz.  

C. ACCEPTABLE PRODUCTS

1. Single phase isolation transformers: Equi=Tech Model ETxxxZ6-xxx-xxx.

2. Three-phase to six-phase wye isolation transformers: Equi=Tech Model ETxxxNZ6-xxx-xxx.

3. Approved equal

2.2 WALL MOUNTED BALANCED POWER DISTRIBUTION CENTERS


A. The Wall Mounted Balanced Power Distribution Centers shall be self-contained, factory-manufactured units housing a toroid core isolation transformer, load distribution panelboard with common-trip 2-pole breakers, GFCI circuit interruptors, EMI/RFI filtering, and TVSS device(s).  The Balanced Power Distribution Center shall be housed in a painted steel, surface mounted cabinet with a latching front door.  This device shall have a single-phase 2-pole, three-wire (grounding wire included) output with 60 Volts to ground on each ungrounded conductor.

B. The Wall Mounted Balanced Power Distribution Centers shall contain a Technical Grounding Buss for termination of distributed receptacle grounding conductors.


C. Panel schedules, breaker numbering and identification charts shall be provided inside the front door of each Balanced Power Distribution Center.


D. Branch circuit power shall be provided to the technical system:

1. Via standard NEMA 5-20R, Isolated Ground receptacles.  These receptacles shall be located within the equipment room/rack/cabinet housing the technical system equipment.


2. Balanced Power branch circuit conductors shall utilize unique colors from any others within the facility.


E. Acceptable Products


1. Equi=Tech ETxxW Series model Balanced Power Wall Systems

2.   Approval Equal

2.3 RACK MOUNTED BALANCED POWER SYSTEMS

A. The Rack Mounted Balanced Power Systems shall be self-contained, factory-manufactured units housing a toroid core isolation transformer, GFCI circuit interrupters, EMI/RFI filters, and TVSS device(s).  The Rack Mounted Balanced Power System shall be housed in a painted steel, 19” EIA rack mountable chassis, and shall include main input and output switches, output voltage metering, circuit breakers, and contain all output receptacles for use by the technical system being powered.  The output of this device shall be two pole, three wire, grounding, single phase, 60 volts referenced to ground.


B. Input power to the Rack Mounted Balanced Power System shall be made via manufacturer’s supplied plug and cord set.


C. ACCEPTABLE PRODUCTS:

1. Equi=Tech ETxxR Series Balanced Power Rack Mounted Systems

2. Approval Equal

PART 3 – EXECUTION

3.01 GENERAL

A. Installer shall comply with all sections of the NEC (1999) when installing these separately derived power systems, especially with Articles 250 and 530-G.

*Note: Upon adoption of the 2002 NEC, the articles that reference balanced power installations in the National Electrical Code will be Articles 250 and 647.

B. Installer is responsible for certifying that the output capacity of the Balanced Power Systems exceeds the technical systems power requirements by a minimum, 25% safety margin.


C. Installer to coordinate with Architect, Engineer, and Electrical System Installer to assure proper input power electrical circuits are provided to each balanced power unit.


3.1 WALL MOUNTED BALANCED POWER DISTRIBUTION CENTERS

A. Wall Mounted Balanced Power Distribution Centers shall be securely mounted to the wall.  Care shall be taken to properly block and support sheet rock walls for proper weight distribution.  Follow all manufacturer instructions when mounting distribution center to walls.

B. Wall Mounted Balanced Power Distribution Centers shall be mounted within the equipment room or equipment rack cabinets to which they provide service.  This room shall be set aside as an equipment room and not available to the general public. The Wall Mounted Balanced Power Distribution Center shall be mounted on the wall directly adjacent the equipment rack cabinets to which they serve.

C. Branch circuit wiring shall be routed from the Wall Mounted Balanced Power Distribution Center to outlets directly behind or within the equipment racks they are serving.  Wiring shall be comprised of three conductors per circuit.  Balanced power conductors shall be contained within conduits, junction boxes, or other raceways.

D. All junction boxes, conduits, and outlets shall be clearly marked both inside and out, to indicate the balance power distribution and voltage.

3.2 RACK-MOUNTED BALANCED POWER SYSTEMS

A. Rack Mounted Balanced Power Systems shall be securely mounted within the equipment cabinet housing the electronics to be served.  No part of the Balanced Power circuit shall be extended beyond the equipment cabinet via extension cord, raceway, surface mold or any other approved or non-approved method.

B. The ground in the normal power outlet feeding the Rack Mounted Balanced Power System is the primary ground reference for this system.  Receptacles feeding Rack Mounted Balanced Power Systems shall be Isolated Ground receptacles.  Under no circumstance shall any type of “ground lifter”, three-to-wire adaptor, or pin lifters be allowed.

3.3 RECEPTACLES

A. Where receptacles are used as a means of connecting equipment to the Balanced Power Distribution Center, the following conditions shall be met:

1. Receptacles wired to branch circuits of Balanced Power System shall be wired using three conductors.  Two conductors will be non-grounded and will supply 120 volts to the load.  One conductor will be a grounding conductor.  The grounding conductor will be connected to the grounding terminal at the receptacle and to an equipment-grounding bus marked “Technical Equipment Ground” in the originating branch-circuit panelboard.

2. Receptacles contained within the equipment room or rack cabinets shall be Isolated Ground, NEMA 5-20R.

3. Receptacles shall be installed in accordance with NEC Art. 530-73 (1999 ed.) or Art. 647.7 (2002 ed.)

4. Within 6 feet of every permanently installed NEMA5-20 type balanced power receptacle, a standard convenience receptacle having a neutral-connected wire shall be installed unless the balanced power receptacle is behind a single unmovable piece of equipment to which it provides power.

5. All balanced power branch circuit outlets, power strips, adaptors, receptacle cover plates shall be permanently marked as prescribed by NEC 530-73.a.2 Specifically:

WARNING – TECHNICAL POWER -- Do not connect to lighting equipment.

 For electronic equipment use only. -- 60/120 V. 1AC -- GFCI Protected

Note: 2002 NEC Article 647 provides for an equivalent marking.








































WARNING – TECHNICAL POWER





Do not connect to lighting equipment.


For electronic equipment only.


60/120 V. 10AC


GFCI Protected





BALANCED POWER OUTLETS, RECEPTACLES, AND DISTRIBUTOR PANELS SHALL BE CLEARLY LABELED AS PER NEC ARTICLE 530-73.a.2





TEXT OF LABEL ¼” HIGH - MINIMUM





THIS RECEPTACLE, ACCEPTABLE ONLY WHEN INSTALLED WITHIN THE EQUIPMENTROOM OR RACK CABINETS HOUSING THE TECHNICAL SYSTEM EQUIPMENT REQUIRING BALANCED POWER AND SHALL BE LABELED PER NEC ARTICLE 530-73.a.2. (SEE EXAMPLE ABOVE)
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TECHNICAL GROUND BUS
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BALANCED POWER BRANCH CIRCUIT DISTRIBUTION PANEL
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CONNECTOR COLORS UNIQUES TO OTHER CIRCUITS WITHIN THE BUILDING





CONNECTOR COLORS UNIQUES TO OTHER CIRCUITS WITHIN THE BUILDING





ONE STANDARD POWER RECEPTACLE SHALL BE


INSTALLED WITHIN 6 FT. OF ALL PERMANTLY


INSTALLED BALANCED POWER RECEPTACLES.





(STANDARD POWER COMPRISED OF 120 VAC.


ONE GROUNDED AND ONE UNGROUNDED CONDUCTOR)








IF BALANCED POWER IS REQUIRED OUTSIDE THE EQUIPMENT ROOM OR RACK CABINETS HOUSING THE TECHNICAL SYSTEM EQUIPMENT REQUIRING BALANCED POWER, NEMA L5-20R RECEPTACLES OR SMALLER UNIQUE RECEPTACLES SHALL BE INSTALLED AND SHALL BE LABELED PER NEC ARTICLE 530-73A.2 (SEE EXAMPLE ABOVE)





HUBBELL #GF53501A


OR EQUIVALENT





‘CIRCUIT GUARD’ FACELESS GFCI








GFCI PROTECTION MAY BE PROVIDED EXTERNAL TO DISTRIBUTION SYSTEM PANELBOARD





ORANGE NEMA 5-20R ISOLATED GROUND RECEPTACLE


RECEPTACLES WITHIN EQUIPMENT ROOM/CABINETS





ORANGE NEMA 5-20R ISOLATED GROUND RECEPTACLE


RECEPTACLES WITHIN EQUIPMENT ROOM/CABINETS





STANDARD POWER
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CONDUIT AS PER NEC





CONDUIT AS PER NEC








