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POWER DELEGATOR
SERIES 7700A POWER DISTRIBUTION UNIT

WITH POWER CONDITIONING AND REGULATION

GUIDE SPECIFICATIONS
1.0
SCOPE
The following specification describes the features, design, and application of a Regulated and Conditioned Power Distribution Unit (PDU).  All systems shall be designed and manufactured to assure maximum reliability, flexibility, serviceability and performance.  The overall function of the PDU shall be to receive electrical building power, regulate the voltage, remove transients and noise from that power, and distribute the power through flexible cable and/or receptacles to peripheral equipment and components of the data processing facility.

2.0
STANDARDS

The Power Distribution Unit shall be designed and manufactured in accordance with these standards.


2.1
Underwriters Laboratory or ETL listed to UL Standard 478


2.2
National Electric Code (NEC) current edition


2.3 
National Electrical Manufacturers Association (NEMA)


2.4  
Occupational Safety and Health Act (OSHA)


2.5  
National Fire Protection Association (NFPA)


2.6  
American National Standards Institute (ANSI)


2.7  
Federal Information Processing Standards (FIPS)

3.0
GENERAL

3.1
 PRIMARY VOLTAGE



(208) (240) (480) (600) Volts, 3 Phase, 60 Hertz.


3.2
SECONDARY VOLTAGES



208/120 Volts, 3 phase, Wye.


3.3
K.V.A RATING

     

(10) (15) (20) (30) (50) (75) (100) (125) (150) (175) (225) K.V.A Continuous duty.


3.4
DISTRIBUTION

     

(42) (84) (126) (168) (210) Poles with (plug‑in)(bolt‑on) circuit breakers


3.5
INPUT

     

High voltage and low voltage junction boxes prewired to the PDU with flexible cable.


3.6
MTBF



200,000 Hrs

4.0
DYNAMIC ELECTRICAL CHARACTERISTICS

4.1
INPUT VOLTAGE RANGE



+10%, ‑20% of Nominal Input.


4.2
LINE VOLTAGE REGULATION



The output must be maintained to + 3% of nominal.


4.3
LOAD REGULATION



2% or less from no load to full load.

4.0
DYNAMIC ELECTRICAL CHARACTERISTICS (Continued)


4.4
HARMONIC DISTORTION

     

The system shall add no more than 1% harmonic distortion to the input wave form under any dynamic power supply loading conditions presented to the power distribution system by the load (computer) .


4.5
OUTPUT VOLTAGE CORRECTION TIME



The output voltage shall correct, one step, to the proper output voltage in 1 cycle. i.e., if the input voltage increases to +10% from nominal, the output voltage shall be within the +3% output band within 1 cycle and the correction shall be to the precalculated tap for the proper output voltage without stopping at intermediate taps.


4.6
TURN‑ON CHARACTERISTICS

     

On turn on, there shall be no more than +5% of nominal voltage overshoot lasting 

for no more than 16.67 milliseconds (1 cycle).


4.7
POWER INTERRUPTION


     
In the event of power interruption of up to three (3) cycles and reapplication of power, the output voltage shall not overshoot by any more than 120% of nominal and for a duration not  to exceed 16.67  milliseconds (1 cycle).


4.8
LOAD PICK UP


     
When the system is taken from no load to full load, the output voltage shall drop 



no greater than 5% below nominal for a period of no greater than 16.67 



milliseconds (1 cycle) before the voltage is within the +3% regulation band.


4.9
LOAD DUMPING


     
When the system is unloaded from full load to no load, the output voltage shall deviate by no more than +5% of nominal and be within the +3% regulation band within one cycle.


4.10
FULL LOAD EFFICIENCY



4.10.1
Overall efficiency shall be 95% or better



4.10.2
Transformer efficiency shall be 97% or better



4.10.3
Regulator efficiency shall be 98% or better

4.0
DYNAMIC ELECTRICAL CHARACTERISTICS (continued)


4.11
PERCENT OUTPUT IMPEDANCE



2% to 5%


4.12
PERCENT REACTANCE



1.5% to 4%


4.13
HARMONIC DISTORTION



Less than 1% THD added.


4.14
AUDIBLE NOISE



45 db at full rated load.


4.15
COMMON MODE NOISE ATTENUATION



140 db or greater


4.16
TRANSVERSE MODE NOISE ATTENUATION



Transverse Mode noise attenuation shall be a minimum of 3 db down at 1000 Hertz, 40 db down per decade to below 50 db with a resistive load.

5.0
MAJOR COMPONENTS
The power conditioning and distribution system as described herein shall consist of two junction boxes, lightening arresters, by‑pass switch, flexible input cables, main input circuit breaker, triple shielded isolation transformer, output voltage regulator with filter, main output circuit breakers, branch circuit breakers, power analyzer and alarm system.


5.1
JUNCTION BOX



5.1.1
Electrical interface with the building electrical systems shall be through two 




separate junction boxes.



5.1.2
The junction boxes shall be all steel electrical enclosures for installation 




under the computer room raised floor.



5.1.3
The power section shall contain the main power terminal block for each hot 




line and the service ground and neutral.



5.1.4
The control section shall contain terminals, for low voltage control, to 




interface with the Remote Emergency Power Off (REPO) push button, air 




conditioning, water detectors, Halon, smoke and/or fire detectors, etc.

5.0
MAJOR COMPONENTS (continued)


5.2
MAIN INPUT POWER CABLE



5.2.1
The junction box and the Power Distribution Center shall be interconnected 




by a flexible, water‑proof, steel raceway, 12 feet long, having a copper 




shield grounding conductor wound between the raceway walls.



5.2.2
The flexible raceway shall house four (4) conductors on three phase units.  




Single phase systems shall have two (2) hot conductors and a ground.  




Conductors shall be sized for 125% of the full load current rating.



5.2.3
One copper conductor shall be provided for each hot line, and one service 




ground.  A parity sized ground and isolated ground shall be used when 




applicable.


5.3
MAIN CIRCUIT BREAKER



5.3.1
A main input circuit breaker with a rating of no less than 125% of the full 




load current shall be used.



5.3.2
The main circuit breaker shall incorporate a low voltage shunt trip 




mechanism to interface with the units protection circuitry including the 




Emergency Power Off (EPO) and Remote Emergency Power Off (REPO) 




circuits.



5.3.3
The main circuit breaker must be mounted vertically in the main distribution 




center and have an interrupting capacity of not less than  14,000  A.I.C.


5.4 
MAIN TRANSFORMER



5.4.1
The transformer windings must be all copper conductor construction.



5.4.2
Grain oriented, M6 grade, stress relieved transformer steel shall be utilized 




for minimum losses and maximum efficiency.



5.4.3
Class H (Class  220) insulation shall be utilized throughout.



5.4.4
The transformer must have a multiple (triple) copper box shield to minimize 




interwinding capacitance and transient and noise coupling between primary 




and secondary windings.



5.4.5
All transformers shall be designed to operate at safe temperatures of less 




than 150° C (hot spot) above ambient.  Transformer over 




temperature shut down must be provided at 200° C.

5.0
MAJOR COMPONENTS (continued)


5.5
REGULATOR



The input voltage range shall be +10% to‑20% of nominal input and must provide 



an output range +3% of nominal.


5.6
OPERATING FREQUENCY



57‑63 Hertz


5.7
REGULATOR CIRCUIT



The regulator must be microprocessor controlled and utilize solid state tap switching circuitry with a variable ratio autotransformer to obtain the required voltage regulation.


5.8
CONTROL CIRCUIT CARD



The microprocessor control circuit cards must be interchangeable between 



phases and between single phase and three phase units.  One card per phase 


shall be used with the capability of quick disconnect and plug in.


5.9
BY-PASS SWITCH



A rotary by-pass switch shall be provided to by‑pass the regulator portion of the 



Power Distribution Unit.  The regulator can be either on line or bypassed with one turn of the switch.  The by‑pass switch shall by‑pass the regulator section and connect the secondary of the triple shielded isolation transformer directly to the output circuits.  This method must be utilized in order to provide conditioned power at the specified nominal output voltage.  The use of fuseble links in the by-pass circuit shall not be acceptable.


5.10
FILTER NETWORK


     
A transient filter shall be provided at the output of the regulator.


5.11
OVER CURRENT PROTECTION



Main input circuit breaker protected.

6.0
INTERNAL BUS AND GROUND SYSTEM

6.1
NEUTRAL BUS



On three Phase Systems the transformer neutral on the secondary wye of the transformer shall be connected to the service ground from the building service and to the chassis of the Power Distribution Unit.  The transformer neutral shall also be connected to a bus for neutral (white) branch circuits. The ground pad shall be silver plated.


6.2
GROUNDING SYSTEM



The service ground shall be connected to the Power Distribution Unit's chassis, the electrostatic shield of the isolation transformer, the neutral lug of the isolation transformer and terminals at the isolated computer ground bus.  The ground pad shall be silver plated.

7.0 
DISTRIBUTION

7.1
MAIN OUTPUT CIRCUIT BREAKERS



7.1.1
Each 120/208 V.A.C. panel board section must be protected by a main 




circuit breaker installed between the regulator/filter and the output 




distribution panel per the National Electric Code.



7.1.2
The circuit breaker shall be rated at not more than 125% of the 




transformer/regulator full‑load output current but not greater than the panel 




board bus rating it is protecting. The interconnecting cables shall be sized 




in accordance with this rating.



7.1.3
The circuit breaker shall have a thermal‑magnetic trip device and a 




minimum of 10,000 amperes interrupting capacity.


7.2
DISTRIBUTION PANEL



7.2.1
The output circuit breaker panel shall be vertically mounted and easily 




accessible through a hinged sheet metal door.



7.2.2
Additional circuit breakers and flexible cables must be easily added in the 




field by swinging a hinged door panel away from the output breakers and 




inserting the circuit breakers and additional flexible output cables from the 




front of the Power Distribution Unit.

7

7.0
DISTRIBUTION (continued)


7.2
DISTRIBUTION PANEL



7.2.3
Each distribution sub‑panel shall be factory wired and shall have no fewer 




than forty two (42) single pole circuit breaker positions.  The neutral 




conductor shall be rated at 200% of the panel board rating or the phase 




current rating of the unit, whichever is lower.



7.2.4
The cabinet shall be capable of accepting two additional 42 pole panels for 




a total of 126 poles.



7.2.5
Distribution sub‑panel shall be capable of accepting any combination of 




single pole (120V) , two pole (208V, 1 phase)  and three pole (208V, 3 




Phase) circuit breakers with ratings up to and including 100 amperes.


7.3
BRANCH OUTPUT BREAKERS



7.3.1 
The output circuit breakers shall be thermal magnetic and rated at 10,000  




A.I.C.



7.3.2
The circuit breakers shall have three positions to indicate if the breaker is 




on, off or in the tripped position.



7.3.3 
Output circuit breakers shall be manually operated and provide a switching 




position for each output.



7.3.4
All breakers shall be clearly marked and identified.


7.4
OUTPUT DISTRIBUTION CABLES



7.4.1
Each cable assembly shall be factory assembled and tested.



7.4.2
Cable raceways shall be, multi‑wall, flexible steel conduit with a plastic 




waterproof jacket. A copper shielding‑grounding conductor shall be wound 




between the steel walls of the flexible conduct.



7.4.3
Conductors in the flexible conduit shall be all copper with type 




THHN insulation.



7.4.4
Each cable shall contain a fully sized ground conductor.



7.4.5
Cables shall have a field wiring termination or receptacle for proper 




interface with each computer component.

8.0

CABINET

8.1
Cable and circuit breaker access shall be through the front for ease of adding 



additional cables and circuit breakers.


8.2 
The cabinet shall be furnished with casters and leveling jacks to fix the unit in 


position upon installation.


8.3 
Cabinet layout shall be such that the input and output wiring are separated to 



minimize coupling between the two.


8.4 
The cabinet shall be built out of at least 14 gauge steel.


8.5
 The cable landing plate shall be furnished with the following number and sizes of 



knockouts:




CDA Cabinet (12) 1",(9) 3/4" and (74) 1/2" 



BDA Cabinet (8) 1". (8) 3/4" and (57) 1/2" 

8.6
The swinging access door shall have lift off hinges and key access door latch.


8.7 
The cabinet must have the following separate compartments to optimize safety 



and provide isolation and serviceability.


8.7.1
Breaker panel compartment with hinged door.



8.7.2
Transformer and Regulator compartment.



8.7.3
Control and monitor compartment.


8.8 
Silver plated ground bus shall be provided.


8.9
The cabinet shall have a textured baked on paint finish.  The entire cabinet must be cleaned, degreased and phosphate coated prior to painting


8.10  Access to the circuit breaker panel boards shall be by means of a hinged access door.

9.0
POWER SYSTEM ANALYZER
A microprocessor based Analyzer shall be provided and have a 40 character back lit Liquid Crystal Display (LCD), True RMS Metering, Function Key Pad, and a Lighted, Guarded, Emergency Power Off push button.


9.1
MONITORING


The Analyzer must be capable of monitoring the following parameters via a dedicated key pad:



9.1.1
Input Voltage Line to Line on all three phases.



9.1.2
Output Voltage Line to Neutral on all three phases.



9.1.3
Output Voltage Line to Line on all three phases. 



9.1.4
Output Currents on all three phases.



9.1.5
Output Current Crest Factor on all three phases.



9.1.6
Frequency, Neutral Current, and Ground Current.



9.1.7
System KW and KVA. 



9.1.8
Percent Load per phase.



9.1.9
Alarm Messages.



9.1.10
Daily and Monthly KW Hour consumption.



9.1.11
Time and Date.



9.1.12
Power Factor per phase.



9.1.13
Automatic Scan of all Monitoring Parameters.



9.1.14
Alarm Silence.



9.1.15
Set Time and Date. 



9.1.16
Set Programmable Alarm Limits.



9.1.17
Scroll through all programmable set points and alarm messages.

9.0
POWER SYSTEM ANALYZER (continued)


9.2
SYSTEM ALARMS


System alarms and shut downs shall be incorporated for the following key parameters.  All alarm conditions, where system shut down is optional, must be user programmable via the Analyzers key pad.  Internal access to the Power Distribution unit shall not be required.  Upon a loss of power the Analyzer shall retain all programmable alarm settings with out the use of battery back‑up.



9.2.1
Over Temperature Alarm




An Alarm only shall be provided should the temperature of the transformer 




exceeds 180 degrees C.



9.2.2
High Temperature Shut Down



The system shall be shut down should the temperature of the transformer (and the 



SCRs on unit with regulation) exceed 200 degrees C.



9.2.3
Input Over Voltage




The input over voltage alarm/shut down shall be user programmable and 




factory preset at 108% of nominal to shut down the system when the input 




voltage is greater than the set point.  Alarm Only or Alarm and Shut Down 




shall be user programmable. 



9.2.4
Input Under Voltage




The input under voltage alarm/shut down shall be user programmable and 




factory preset at 90% of nominal to shut down the system when the input 




voltage is below than the set point.  Alarm Only or Alarm and Shut Down 




shall be user programmable. 



9.2.5
Output Over Voltage




The output over voltage alarm/shut down shall be user programmable and 




factory preset at 228 volts to shut down the system when the output voltage 




is greater than the set point.  Alarm Only or Alarm and Shut down shall be 




user programmable. 

9.0 
POWER SYSTEM ANALYZER (continued)


9.2 
SYSTEM ALARMS (continued)



9.2.6
Output Under Voltage




The output under voltage alarm/shut down shall be adjustable and factory 




preset at 187 volts to shut down the system when the output falls below the 




set point.  Alarm Only or Alarm and Shut Down shall be user 




programmable. 



9.2.7
Phase Loss 




Upon loss of any one of the phases an alarm shall be initiated.  Alarm Only 




or Alarm and Shut Down shall be user programmable.



9.2.8
Ground Over Current




Upon detection of a ground over current an alarm shall be initiated.  The 




set point shall be a 2.4% of the phase current.



9.2.9
Output Over Current




Upon detection of an output over current condition an alarm shall be 




initiated.



9.2.10
Neutral Over Current




Upon detection of a neutral over current condition (greater than 1.73 % of 




the full load phase current) an alarm shall be initiated.



9.2.11
Frequency Deviation




An alarm shall be initiated should the frequency deviate more than




 + 3 Hertz.



9.2.12
Phase Rotation




An alarm and shut down shall be initiated upon detection of incorrect phase 




rotation.



9.2.13
Building I/O #1 thru I/O #8




Eight building I/O circuits shall to be provided.  Each I/O must be capable 




of accepting either a dry N.O. contact or a 120 volt A.C.  signal. Each I/O 




shall be user programmable to alarm only or alarm and shut down.

9.0
POWER SYSTEM ANALYZER (continued)


9.3
CONTROLS


9.3.1
Alarm Silence




The alarm silence shall silence the audible alarm without resetting the 




alarm message.  A visual alarm message shall remain lit until the fault is 




cleared.



9.3.2
Integral Emergency Off




The emergency stop (EPO) shall be an illuminated and guarded push 




button to shunt trip the main breaker.



9.3.3
The Analyzer must be capable of remotely displaying  all monitoring 




parameters thru an RS 232 port to an IBM compatible computer and must 




be capable of remote communication with a Hayes compatible modem.


9.4
ENVIRONMENTAL 



9.4.1
Time and Date
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