
Power Distribution Unit (ePODs) - Type-X SF 
	Input Voltage
	480V, 3-Phase, 3-Wire + Ground

	Output Voltage
	240/415V, 3-phase, 4-wire + Ground

	Transformer Size
	500kVA

	Dimensions
	60” W x 80” H x 48” D
(1524mm W x 2032mm H x 1219.2mm D)

	Weight
	1500 lbs (680.3 kg)

	Heat Dissipation
	2,000 BTU/Hr

	Cable Entry Type
	Top/Bottom

	Cable Size
	2 in

	Connectivity
	Ethernet

	Clearances

	Front
	

	Rear
	

	Left
	

	Right
	

	Top
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Power Distribution System:  Transformer feeding Distribution: 480V Input; 240/415V Output; 500kVA
GUIDE SPECIFICATIONS

PART 1 GENERAL REQUIREMENTS 
1.1 SCOPE 

This specification describes the technical details required for the construction, operation, and testing of a Power Distribution System, a transformer feeding Sub-feed circuit breakers.  The specified system shall provide adequate monitoring of AC power into and out of the main circuit breaker. Off loading, installation, interconnecting cables and lugs and all associated costs are the responsibility of the contractor.  Installation shall be in accordance with the manufacturer’s recommendations.

1.2 RELATED DOCUMENTS

The manufacturer must supply equipment in compliance with any plans or drawings supplied by the engineer in addition to this specification.  The manufacturer must note any deviations to these plans or drawings or specification.

1.3 DEFINITIONS/STANDARDS

A. The specified system shall be designed, manufactured, tested, and installed in compliance with:

1. NFPA 70E (National Electrical Code - latest edition)

2. IEEE C62.41 and 45 (IEEE Standard for TVSS Flashover and Impulse Testing) 
3. UL 50 (Underwriters Laboratories Standard for Electrical Cabinets and Boxes)

4. UL 60950 (Underwriters Laboratories Standard for Information Processing Equipment) 
5. CSA Standard C22.2 No 107.1 (Canadian Standards Association Standard for General Use Power Supplies)

6. CSA Standard C22.2 No 60950-00 (Canadian Standards Association Standard for Safety of Information Technology Equipment)

1.4 SUBMITTALS

A. Submittals shall be made in accordance with specified procedures including, but not limited to:

1. A compliance review of all specifications and associated material.  The review will be paragraph by paragraph designating specification Compliance with a “C”, Deviation with a “D”, or Exception with an “E”.  The reason for each proposed Deviation and Exception shall be given along with the intent of how the specification shall be satisfied.

2. Drawings showing dimensions, footprints, wiring entrance locations and clearances for proposed equipment.

3. An electrical one-line drawing of the equipment configuration.

4. Manufacturer’s ratings data on SCR switching components in addition to time/current curves for all disconnects and circuit breakers.

1.5 WARRANTY

The manufacturer shall provide a warranty against defects in material and workmanship for 12 months after initial start-up or 18 months after ship date, whichever occurs first.  During the first 12 months of operation, there shall be no cost to the owner for any corrective repairs.

1.6 QUALITY ASSURANCE

The specified system shall be factory-tested before shipment. Testing shall include, but shall not be limited to: Quality Control Checks, “Hi-Pot” Test (two times rated voltage plus 1000 volts, per UL requirements), and Metering Calibration Tests. The system shall be designed and manufactured according to world-class quality standards.  

1.7 ACCEPTABLE MANUFACTURERS

A. LayerZero Power Systems, Inc.

B. Engineered approved equal

PART 2
PRODUCT 
2.1 DESCRIPTION

A. The Power Distribution System shall include (1) circuit breaker that feeds the transformer.

B. The system shall include (1) transformer for step down of voltage. 
C. The system shall include Sub-feed circuit breakers for output distribution.

2.2 RATINGS

A. Electrical 

1. System Input Ratings

a. System Input Voltage rating shall be 480VAC, 3-phase, 3-wire.

b. Primary-side Current rating shall be 601A. The Power Distribution System shall be 100% rated for continuous duty.

c. Primary-side Withstand rating: 65kAIC @ 480VAC (per UL ratings) without the use of fuses.  

2. System Output Ratings

a. System Output Voltage rating shall be 240/415VAC, 3-phase, 4-wire.  

b. Secondary-side Current rating shall be 696A. The Power Distribution System shall be 100% rated for continuous duty.

B. Environmental 

1. Storage temperature range shall be -20 to +60°C (-4 to +140°F).

2. Operating temperature range shall be 0 to 40°C (+32 to 104°F).

3. Non-condensing relative humidity range 0% to 95%. 

2.3 COMPONENTS

A. Frame Construction and Enclosure  

1. There shall be separate enclosures for the following sections:

a. Transformer

1. Dimensions:  48” W x 88" H x 36" D 

2. The frame shall be constructed of 7-gauge & 12-gauge welded or formed steel to provide a strong substructure. A tool shall be required to remove the exterior panels, which access the hazardous voltage area of the unit. To ensure grounding integrity and for static protection and EMI/RFI shielding, the removable exterior panels shall be grounded to the frame by means of stranded copper wire. A hinged front door with a four-point latch and key-lock shall provide access to the input, bypass and output devices.  The color of the exterior panels shall be the manufacturer’s standard color (RAL 9005 black or equal).

3. Access

a. Front access only required for operation and servicing of:

1. Main circuit breaker

2. Distribution and associated Neutral and Ground

4. Convection cooling of the system shall be required.  The use of fans is not allowed.  Heat rejection shall be through a screened protective top.

5. InfraRed (IR) scan portholes shall be provided on the deadfront doors.  The portholes shall be closed in the default position.  When opened, a mesh screen shall separate the user form the live electrical parts.  The user can then use an IR camera to record thermal readings through the mesh screen.  

6. The distributed floor weight shall be less than 250 lbs/sq. ft. (1225 kg/sq. m). 
B. Main circuit breaker

1. The system shall be equipped with (1) main circuit breaker feeding the transformer.

a. Frame Rating:  800 A

b. Circuit Breaker Type:  Electronic Trip (LSI)

c. Mounting Type:  Fixed

d. Number of Poles:  3

e. Fault Rating at Rated Voltage:  65kAIC @ 480VAC (per UL ratings)

C. Transformer

1. The system shall include one dry-type, electrostatically-shielded, three-phase, common-core, convection-air-cooled isolation transformer with the following characteristics:

a. Rating:  500kVA
b. Compliance with UL 1561 including requirements for non-sinusoidal load-current-handling capability defined by designated k-9

c. Cores:  Grain-oriented; non-aging silicon steel; one leg per phase

d. Coil Material and Insulation:  Copper windings with a 220C insulation class

e. Temperature Rise:  Designed for  150C rise above 40C ambient

f. Output Impedance:  

g. Regulation:  2 to 4 percent maximum, at full-resistive load; 5 percent maximum, at rated nonlinear load

h. Transformer Inrush:  The transformer shall be designed to not draw peak current, on any phase, of more than times the RMS nominal rated input current when energized without the use of series impedance devices or starting contactors.

i. Transformer mounting:

1. The transformers shall be mounted in such a manner as to provide adequate cooling without airflow from the bottom face of the enclosure

2. Vibration isolation pads shall be built into the transformer design

j. Taps:  6 full-capacity compensation taps at 2.5 percent increments; 2 above and 4 below nominal voltage

k. Full-Load Efficiency:  Per DOE 2016 

l. Magnetic-Field Strength External to Transformer Enclosure:  Less than 0.1 gauss at 450 mm

m. Audible Noise:  Comply with NEMA ST 20

n. Electrostatic Shielding:  Independently shield each winding with a double-copper, electrostatic shield arranged to minimize interwinding capacitance

1. Coil leads and terminal trips shall be arranged to minimize capacitive coupling between input and output connections.

2. Shield Terminal:  Separate, and marked "Shield" for grounding connection

3. Capacitance:  Limit capacitance between primary and secondary windings to a maximum of 33 picofarads over a frequency range of 20 Hz to 1 MHz

4. Common-Mode Noise Attenuation:  120 dB minimum, 0.5 to 1.5 kHz; minus 65 dB minimum, 1.5 to 100 kHz

5. Normal-Mode Noise Attenuation:  Minus 52 dB minimum, 1.5 to 10 kHz

o. Neutral Rating:  1.8 times the system full-load ampere rating

p. Each transformer shall contain six (6) thermal overload protection devices to monitor core temperature in each winding.  The first set of thermal devices shall be calibrated at 200C.  The second thermal device shall be calibrated at 220C.  In the event of any winding reaching a 200C core temperature condition, the thermal overload protection device will close a set of contacts for remote annunciation of a potential over-temperature.  

q. Viewing ports shall be provided to permit thermal scans of the primary and secondary terminals of the transformers, without the need to open the transformer section covers and exposing the operator to power circuit voltage.

r. Transformers shall be removable from the front of the enclosure. 
D. Secondary Surge Protection

1. The system shall be equipped with one high energy, secondary-side, Transient Voltage Surge Suppresser for maximum surge suppression. The surge suppressor components shall be UL recognized. The TVSS shall consist of multiple Metal Oxide Varistor (MOV) arrays with their clamping voltages matched and arranged for surge-current sharing. Each array shall be capable to withstand 1250 IEEE C62.41 surges (6 kV, 3 kA) without failure with less than 1 nanosecond response time. Each TVSS shall have a total surge current capacity of based on a standard 8 x 20 microsecond surge waveform.

E. Output Distribution Section

1. The system shall include Sub-feed circuit breakers. 

a. Frame Rating:  400 A

b. Max Steady State Rating:  400 A

c. Circuit Breaker Type:  Electronic Trip (LSI)

d. Mounting Type:  Fixed, (2) 2/0-500 MCM load lugs

e. Number of Poles:  3

f. Fault Rating at Rated Voltage:  35kAIC @ 480VAC (per UL ratings)

g. Shunt Trip:  No

h. Auxiliary Contacts:  Yes - monitored internally

F. Grounds and Neutrals

1. A sufficient number of Grounding lugs shall be available.

2. A sufficient number of Neutral lugs shall be available.

a. The rating of the neutral terminal shall be 200%.

2.4 MONITORING, STATUS and ALARM ANNUNCIATION

A. Description:  Microprocessor-based, menu driven, graphic display screen shall be provided for operator interface with the Type-X ePODs.  Graphic display screen shall be color, 10.2” diagonal, touch-based. The screen shall be large enough to display waveform captures. Provide a local audible alarm with alarm silence function.  Mount flush in front of power distribution unit to provide alarm status to the following monitored parameters:

B. Status Indication

C. Active alarms

1. Main bus over-voltage: transformer primary and transformer secondary 

2. Main bus under-voltage: transformer primary and transformer secondary 

3. Over frequency: transformer secondary 

4. Under- frequency: transformer secondary

5. Audible Alarm and Silencing Switch:  Alarm sounds when alarm indication occurs.  Silencing switch shall silence audible alarm but leave visual indication active until failure or other alarm conditions are corrected

D. Main Circuit Power Monitor

1. Transformer Primary Voltage: A-B, B-C, A-C, 

2. Transformer Primary Current: A, B, C

3. Transformer Secondary Voltage: A-N, B-N, C-N

4. Transformer Secondary Current: A, B, C

5. Frequency (Hz)

6. Transformer Secondary Voltage THD by phase

7. Transformer Secondary Current THD by phase

8. Power (kW)

9. Apparent Power (kVA)

10. Power Factor

11. Power Consumption

12. Waveform capture of a voltage; frequency; or over-current event at main CB: 12-cycles total

E. Monitoring Communications Information

1. Connectors and network interface units shall be provided for data transmission via Modbus TCP, 10Base-T/100Base-T communication ports

2. Monitor shall be capable of providing meters and alarms over SNMP 

PART 3
EXECUTION

3.1 FACTORY PROGRESS AND TESTING

A. The owner shall be able to track the progress of their equipment in real time in the manufacturer’s online Quality Assurance (QA) system.

B. The manufacturer shall be required to serialize all printed circuit boards (PCBs) which house software.  Furthermore, the manufacturer shall also be required to record and track these serialized PCBs in their online QA system for the life of the product.

C. Certified factory test reports shall be provided with each Type-X ePODs demonstrating that each individual unit has passed the manufacturer’s standard factory test procedure.  These factory test reports shall be available for download by the owner from the manufacturer’s online QA system.  The owner reserves the right to inspect the equipment at the manufacturing facility for conformance with this specification prior to shipment.  Notice of these factory tests shall be made to the owner at least 10 working days prior to the commencement to provide the owner the option of witnessing said tests. 

3.2 START-UP

A. After installation, provide a qualified, experienced manufacturer authorized representative to supervise and assist in start-up and commissioning. 

B. Required load banks for testing and acceptance are the sole responsibility of the contractor. 

3.3 FIELD SERVICE

A. All field service work shall be performed by manufacturer trained and certified personnel. 

B. A 24-hour phone service shall be provided.

3.4 ACCEPTANCE

Final acceptance is when the certified start up report is submitted to the owner. 
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