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High Power Panel (HPP)

GUIDE SPECIFICATIONS


1 GENERAL

1.1 SUMMARY
The following technical specification describes the requirements of self-contained enclosure with a grouping of power panels for distribution of computer grade power to data processing equipment and other critical loads.  The system shall be known as a High Power Panel (HPP).
1.2 STANDARDS

1.2.1 The HPP shall be designed and manufactured to the following standards:
· National Electric Code (NEC – NFPA 70)
· Institute of Electrical and Electronic Engineers (IEEE)
· National Electrical Manufacturers Association (NEMA)

· American National Standards Institute (ANSI)

· Federal Information Processing Standards (FIPS 94)
1.2.2 The HPP shall be ETL listed to UL 508A
1.3 SYSTEM DESCRIPTION

1.3.1 Environmental Requirements
The HPP shall be designed for operation in the following conditions:
· Operating temperature:  0(C to +40(C

· Storage:  -40(C to +60(C

· Relative humidity:  10% to 95% non-condensing

· Maximum operating altitude:  2,500 meters

· Non-operating altitude:  15,000 meters

1.3.2 Electrical Characteristics
The HPP shall have the following electrical configurations and capacities:

· Maximum full load continuous capacity of [64.8] [230] kVA or [180] [320] amps per panel board.
· Input configuration shall be [415/240] [380/220] [208/120] VAC, 3 phase, 4 wire plus ground, 200% neutral.
· The output configuration shall be [415/240] [380/220] [208/120] VAC, 3 phase, 4 wire plus ground.

· Input Ampacity: [400] [600] [800] amps

· Frequency: [50] [60] Hz

· Full Load Rating: 100-1600A Continuous (depending on configuration)
1.4 WARRANTY

The HPP manufacturer shall guarantee the entire system against defective material and workmanship for a period of one (1) year from date of shipment.

With purchase of Factory Start-up Services and used in the continental United States, the manufacturer shall include labor and expenses for a period of one (1) year from date of Factory Start-up, not to exceed eighteen (18) months from date of factory shipment.
2 PRODUCT

2.1 COMPONENTS

2.1.1 Cabinet Construction and Access Requirements
· The HPP cabinet enclosure shall be designed for end of rack placement on a raised floor, allowing for wire access from the top or bottom. The cabinet enclosure dimensions shall be:

· Width: 30” (480VAC panel boards) [24” (240VAC panel boards] 

· Depth: 38”

· Height: 84”
· The enclosure shall be a single bay vertical cabinet using natural air convection for cooling. The cabinet shall have perforated top panel to facilitate such cooling.  Forced air-cooling shall not be used in this design.
· Non-raised floor installations shall be accommodated by an optional riser securable to the cabinet and with provisions for bolting to a solid floor.  Casters and leveling feet shall not be used.
· Cabinet shall be designed to allow for optional Seismic Zone 4 construction, which shall incorporate floor stands, bolts and securing brackets.
· Cabinet shall be capable of being fork-lifted for shipping.  A pallet with mounting brackets for that purpose shall be provided, which shall also protect the unit during shipment, reduce freight costs, and aid in site handling.
· The HPP shall be designed primarily for end-of-rack placement and shall provide front and rear access for panel board and branch breaker operation, installation and maintenance.  Side access shall be provided for installation and maintenance of panel board main breakers, input terminations and branch circuit whips. 
· Installation Access:
· Distribution @ Front:  Front+Rear or One Side

· Distribution @ Front & Rear:  Front+Rear+One Side

· Operational Access:

· Distribution @ Front:  Front

· Distribution @ Front & Rear:  Front+Rear

· Service Access:

· Distribution @ Front:  Front+Rear or One Side

· Distribution @ Front and Rear:  Front+Rear+One Side
· Mid-rack placement shall be allowed if either the front or the rear does not have panel boards.  Against-wall placement shall not be allowed.

· Main access doors shall be provided on front and rear side of the cabinet (2 total), each incorporating a minimum of two (2) lift-off hinges secured on separate vertical frame corner posts and allowing for an open door swing of 180°.

· All doors shall incorporate a 3-point latching system with a swing-handle that is key-lockable.

· The doors shall match the type of distribution provided as follows:

· [Solid door] [on front] [on back] [on front and back]

· [Window for panel boards] [on front] [on back] [on front and back]

· [Window for metering] [on front] [on back] [on front and back]
· Flush solid side panels shall be provided on both the right and left sides.  The panels are secured via hook features at the bottom and a latch at the top, which has a cylindrical lock requiring a special tool.
· The HPP cabinet enclosure shall be welded and constructed of 14 gage steel.

· The HPP shall include individual dead-front covers for each panel board.  They shall be hinged and latched independently of each other to ensure only one panel interior can be exposed at a time if necessary.  Each dead-front can be removed using lift-off hinges to allow additional access.  The dead-front covers shall be constructed of 16 gage steel and be secured using fast thread screws.
· Dead-front panels shall incorporate card slots (or similar feature) for each panel board to allow for individual branch breaker identification.

· Input/output gland plate (cable tray) shall be provided for the purpose of terminating input conduits or cables and branch circuit cabling.  Each punched hole for branch circuits shall contain a factory-installed air-tight plastic plug that can be removed by the customer before use.  Tray(s) shall be capable of field installation/removal.  

· Interior sheet metal, brackets, panels, and/or supports may be plated, painted or galvanized steel.  Proper grounding shall be maintained between metal parts, so the entire cabinet has a continuous ground flow that can be bonded to external grounding connections.

· The HPP cabinet enclosures shall be finished in manufacturer’s standard black textured power coat epoxy to complement the adjacent data processing equipment.
2.1.2 Sources

The HPP shall be configurable at the time of order to provide:
· HPP shall be configurable for one (1) to four (4) sources.  When more than two sources are present, connection shall be direct to panel board or direct to main breaker.

· Connection options include:

· Direct to panel board secondary main breaker lugs [225A] [400A]

· Single or dual 800A terminal block lugs

· Single or dual 400A main breakers

· Single or dual 600A main breakers (with or without tie breaker)
2.1.3 Panel Boards

The HPP shall be configurable at the time of order to provide:
· The HPP shall accommodate [1] [2] [3] [4] 42-pole, 3Ø main lug only [select from below] panel board(s) with a short circuit rating of [depends on panel board type selected] AIC.  Each shall include copper bus bars and accept 1-pole, 2-pole and 3-pole branch circuit breakers.  
· Specifier’s notes: panel board choices include the following:

· Square D column-width (225A, 240VAC only)

· Square D standard [225A] [400A], [240VAC] [480VAC]

· ABB Proline [225A] [400A] [240VAC] [480VAC]

· GE standard [225A] [400A] [240VAC] [480VAC]

· Square-D single column width panel boards shall accept bolt-on branch circuit breakers; two column width panel boards shall accept snap-in or bolt-on branch circuit breakers.  GE panel boards shall accept bolt-on branch circuit breakers.

· Each distribution panel board shall feature a 42-position neutral bus rated 200% of the system full load rating and a 42-position ground bus to provide sufficient output ground and neutral termination space.  Ground and neutral bus locations shall facilitate optimum spacing for ease of installation and expansion purposes.
2.1.4 Panel Board Main Input Breakers
The HPP shall be configurable at the time of order to provide:

· One (1) to four (4) plug-in panel board main circuit breakers shall be accommodated to provide both system protection and a means of disconnecting power from each panel board.

· [Each 225 amp panel board main circuit breaker shall be a line voltage rated, 3-pole thermal magnetic molded case circuit breaker sized for 125% of the full load current rating with an interrupt rating of 25 KAIC @240VAC.]

· [Each 225 amp panel board main circuit breaker shall be a line voltage rated, 3-pole thermal magnetic molded case circuit breaker sized for 125% of the full load current rating with an interrupt rating of 18 KAIC @480VAC.]

· [Each 400 amp panel board main circuit breaker shall be a line voltage rated, 3-pole thermal magnetic molded case circuit breaker sized for 125% of the full load current rating with an interrupt rating of 65 KAIC @240VAC.]

· [Each 400 amp panel board main circuit breaker shall be a line voltage rated, 3-pole thermal magnetic molded case circuit breaker sized for 125% of the full load current rating with an interrupt rating of 35 KAIC @480VAC.]
· Panel board Main Breakers shall be [Sq-D] [ABB]

2.1.5 Dual Feed

The HPP shall be configurable at the time of order to provide:
· Main-Tie-Main Configurations:  HPP shall provide optional dual input breakers and a tie breaker to provide redundant feed in the event of loss of one source.  Synch check circuitry shall be provided to monitor both input sources simultaneously and electrically enable or inhibit the closure of the tie breaker between the sources.  The source main breakers and tie breaker shall be available as 3 pole or 4 pole allowing the neutral to be switched.

· Main-Tie-Main breakers shall be fixed mount with [150 kAIC at 240VAC ] [100 kAIC at 480VAC].
2.1.6 Branch Circuit Breakers
· Each output branch circuit shall be protected by a separate branch circuit breaker.

· Each distribution panel board shall be capable of accepting [snap-on] [bolt-on] [both snap-on and bolt-on] branch circuit breakers into the same panel board interior. (Specifier’s Note: only the standard Square D panel board wil accept both snap-on and bolt-on circuit breakers)
· Each branch circuit breaker protective device shall have 3 toggle positions:  “ON”, “OFF”, and “TRIPPED”.

· Branch circuit breakers shall have a [10] [22] kAIC rating.
2.1.7 Cable Access

· Cable access for both input and output shall be configurable for top or bottom.

· Branch and power wiring are to be isolated from one another permitting safe access to unit while energized.

· Where applicable, customer input power connections shall terminate to terminal blocks capable of accepting up to 500 MCM cable. Terminal blocks shall be mechanical style.

· Neutral bus associated with each panel board shall be fed with 200% sized conductor to each neutral bus to accommodate the anticipated high nonlinear loads associated with this product.

· Grounding bars shall be located at the base of the unit away from branch circuit wireways.

· All internal power wires shall be color-coded as follows using wire sleeves or other similar method:

· 
Phase A:
Black

· 
Phase B:
Red

· 
Phase C:
Blue

· 
Neutral:
White

· 
Ground:
Green

· An optional continuous steel barrier shall be available between the front and rear spaces of the cabinet.
2.2 METERING AND MONITORING OPTIONS
The HPP shall offer the following metering and monitoring options.  (Specifier’s Note:  See complete Circuit Management specification for details.  The following is a summary.)
2.2.1 [optional] Branch Circuit Management (BCM)
The BCM shall provide the capability of measuring individual currents (true RMS amperes) for each of up to 168 branch circuits residing in up to four, 42 circuit panel boards.
BCM (current) shall provide the following:
· Real time true RMS current, peak current (resettable), minimum current (resettable) for each branch circuit

· Panel board phase current summation

· User configurable warning and alarm thresholds for each circuit

· User configurable warning and alarm statuses for each circuit

· PC-base set up software capable of global or individual circuit setup

· Modbus RTU over RS485 to connect to users building management system (BMS)

· Individually replaceable 60 amp solid core CTs bracket-mounted on each side of each panel shall be standard

· Individual 100 amp solid core CTs shall be available as factory or field-installed options.

[optional] Energy Monitoring for BCM shall provide the following in addition to the above:

· Voltage, power, energy, power factor and THD (current) for each branch circuit

· Voltage, power, energy, power factor and THD (current) at the panel board level
2.2.2 [optional] Main Circuit Management (MFCM)
The MFCM current  option shall provide single point current monitoring using discreet current transformer sets for phases and/or phases and neutral at the following locations depending on HPP configuration:

· Each panel board main
· Each source
The MFCM current option shall provide the following:

· Real time true RMS current, peak current (resettable), minimum current (resettable) for each branch circuit

· User configurable warning and alarm statuses for each main feed circuit

· User configurable warning and alarm statuses for each circuit

· Modbus RTU over RS485 to connect to users building management system (BMS)

The MFCM Energy Option (optional to MFCM) shall provide the following:

· Voltage, power, energy, power factor and THD (current) for each metered point
2.2.3 [optional] Display
A Local Display for BCM and/or MFCM shall provide the following functionality:
· Ethernet gateway to enable the BCM to communicate using standard network protocols or Modbus TCP to read or configure the monitoring system

· Local high resolutions LCD display and local user interface to provide ability to read and configure the monitoring system

· Interconnection of up to 16 BCM systems in other remote HPPs or PDMs to channel up to 2,688 individual branch circuits through the display’s Ethernet connection for access by the user’s network or BMS.
· Web server function allows access to up to 16 interconnected BCMs via the internet or intranet using a PC using a standard web browsers.

· SNMP alarm summary traps to allow alarm conditions at any of the up to 2,688 circuits in up to 16 BCM devices to be detected and annunciated at a central location through the user’s network environment.

· Event logging of up to 2,500 time-stamped warning or alarm events.
Note: One display can be shared by a BCM and MFCM.
2.3 EQUIPMENT OPTIONS

The HPP shall be available with the following options: 
· TVSS (one per source) (40kA per mode)
· Isolated Ground (one per panel)

3 EXECUTION
3.1 Overview

Factory start-up and user training, preventive maintenance service, and full service for the above specified system shall be included upon request.  The manufacturer shall nationally employ service organizations of factory-trained field service personnel dedicated to the start-up, maintenance, and repair of the manufacturer’s power equipment.

The manufacturer shall maintain (24 hours per day, 365 days per year) an answering service to facilitate in providing technical support and emergency service dispatching.

3.1.1 INSTALLATION, INSPECTION, AND FACTORY AUTHORIZED STARTUP

Installation and start up shall include the following:

· Ensure removal of temporary shipping bracing.

· Verify all electrical connections for tightness as specified.

· Review the field assembly and connection of components.

· Inspect accessible components for cleanliness, for mechanical and electrical integrity, and for evidence of damage or deterioration.

· Pretest and adjust all transfer, monitoring and/or control parameters as required.

· Correct all deficiencies before proceeding with tests.  Correct deficiencies identified by tests and retests.

· If applicable, adjust transformer taps to provide optimum voltage conditions at utilization equipment throughout the normal operation cycle of the facility.

· Record circuit monitors set-ups, if applicable.

· Measure output voltage of branch circuit panel board, if applicable.  Verify proper operation of equipment, including circuit monitor and input and output control circuits.

· Submit test reports.

3.1.2 TRAINING (Optional)

Concurrent with factory authorized system startup the manufacturer’s field service engineer shall train the owner’s operating personnel in the proper operation of the system.  Training shall last a minimum of two hours and shall include:

· Safety precautions

· Features and construction of project equipment

· Voltage adjustment procedures, if applicable

· Routine inspection and test procedures

· Routine cleaning

· Interpretation of reading of warnings and alarms

END OF SPECIFICATION
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