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Part I of IX

1.0
General


This specification describes the features and design of a modular, True On-line, Double Conversion, Uninterruptible Power System.  The system must be designed and manufactured to assure maximum reliability, serviceability, and performance.  The system shall incorporate high frequency Pulse Width Modulation, power IGBTs, microprocessor based control, double conversion, modular topology, tightly regulated output voltage, superior electrical noise protection and seamless transition to battery back-up.  The battery modules must provide N+1 redundancy battery back-up with intelligent charging, security maintenance bypass and galvanic isolation.  The system shall communicate in three modes and provide, via RS232, accurate operating parameters without the need for proprietary application software. 

1.1
Standards


The systems shall be designed in accordance with:


American National Standards Institute (ANSI C57.110)


Institute of Electrical and Electronic Engineers (IEEE 519-1992 and IEEE C62.41-1991)



National Electric Code (NEC)
 


National Fire Protection Association (NFPA Article 70)


Underwriters Laboratories (U/L) 1449, 1778, 991, 924, 544

FCC Article 15, Section J, Class A

1.1.1
Listings



The system shall be listed to U/L standards UL1778 and where applicable, one of the 


following listings:  UL924, UL544, CUL

1.2
Submittals


1.2.1
The manufacturer shall supply product data on: installation of the system and dimensional plan. 

Product certificates, signed by the manufacturer of the system, certifying that the product furnished complies with the requirement shall be provided. 

1.2.2 The manufacturer shall provide ISO9001 “Quality Assurance Articles” certification documents.

1.2.3 The supplier shall be a US based manufacturer of Uninterruptible Power Systems with 5 years experience or greater in design and fabrication of UPS systems.

1.2.4 Factory test results shall be provided to show compliance with the requirements.

Part II

2.0
Manufacturers 


2.1.1
The equipment specified shall be the Series 21C manufactured by Controlled Power Company, or those manufactures that can clearly justify compliance to all the requirements.  Exceptions will be classified as non-compliant and subject to a no bid status.

2.2
Manufactured Units


2.2.1
The system shall include three or more matching modular cabinets consisting of: control cabinet, distribution with maintenance bypass cabinet and battery cabinet.  Each modular cabinet shall be capable of stacking one on the other or the same cabinets separately rack mounted. 

2.2.2
Automatic system operating functions shall include:

A.  Normal Conditions:  Supply the load with power derived from the normal ac power input terminals through the rectifier charger and inverter. The battery shall be connected in parallel with the rectifier output.

B.  Abnormal Supply Conditions:  When the normal ac supply deviates from the specified voltage, waveform or frequency limits, the battery will supply energy to maintain a constant inverter output to the load.

C.  When normal power fails, energy will be supplied by the battery through the inverter and continue to supply to the load without switching loss or disturbance.

D.  When the power is restored at the normal supply terminals of the system, the rectifier charger will supply power to the load through the inverter and simultaneously recharge the battery.


1. The system shall provide a manual restart programmable selection.

E.  When the battery becomes discharged and normal supply is available, the rectifier/charger will recharge the batteries to a float charge mode.

F.  If any element of the UPS fails and the power is available at the normal supply terminals of the system, the static bypass transfer switch shall transition the load to the normal source with less than 1/4 cycle interruption of the supply.

G.  If a fault occurs in the load and current exceeds of the overload rating of the UPS system, the static bypass transfer switch operates to bypass the fault current to the normal supply circuit of the UPS system for fault clearing.

H.  When the UPS fault has cleared, the static bypass switch shall return the load to the UPS system.

2.3
Maintenance Bypass/Isolation Switch

2.3.1 The system shall include an integral, wrap around, secure,  make-before-break maintenance bypass switch.  The maintenance bypass switch shall incorporate a push-to-turn function.   Pushing the maintenance switch shall invoke the static bypass and indicate that it is safe to turn the switch to the maintenance bypass mode. 

2.3.2 The maintenance bypass switch shall provide complete isolation of the UPS load terminals from external circuits.

2.3.3
When the load is supplied from the utility  through the maintenance bypass switch, the ac supply terminals shall remain energized to permit UPS operational checking, but the UPS load terminals shall remain isolated from the load. 

2.4
Isolation

2.4.1  
The system shall incorporate a computer grade isolation transformer that remains in the power circuit for normal operation, static bypass and maintenance bypass mode.


2.4.2
The isolation, voltage matching transformer shall be, copper wound, pre-wired and enclosed in the distribution module. 

Part III

3.0
 Performance Specifications 

3.1  
The system shall operate continuously at full output without derating while subjected to ambient temperatures of 0ºC to 40ºC.

3.1.1 The system shall be forced air cooled, emitting a maximum of 50dB to 55dB acoustical

noise measured at 1 meter. 

3.1.2
The system shall be capable of continuous full load operation at the specified Kva with a 0.7 power factor.

3.1.3
Input Voltage Range:



The unit shall be capable of 1(, 60Hertz.  The system shall accept standard voltages



of 120vac to 600vac. 

3.1.4
The inverter shall produce __________Kva/Kw with a nominal output voltage 120Vac or 120/208Vac or 120/240Vac.
(3Kva/2.1Kw or 5Kva/3.5Kw)

3.1.5
Operating Frequency:


The unit shall operate from a 60 Hertz,  + 2.5Hz AC source.

3.16
The output frequency shall be 60Hz, plus or minus 0.5 % under full range load while in the battery operation mode.

3.2
The unit shall incorporate the use of Fuzzy Logic in conjunction with the load to extend the



input range to +15% to -50%.

3.2.1
Voltage Regulation:

The inverter shall regulate the output voltage to ± 1.5% from nominal under any load or line condition.

3.2.2
Overload Rating:


The system shall provide for an overload of 125% for 1seconds and  1000% for 3 cycles. 

3.2.3
Efficiency shall be typically 90%.

3.3.
Output Harmonic Distortion:

The output shall be sinusoidal with typically 3% THD under a linear load.  The system shall be capable of non-linear loads with a crest factors of 3:1.

3.3.1
Inrush Current


The system shall incorporate a soft-start that ramps up the input current. The start-up input


current shall not exceed 2 times the operating full load current for 1/4 cycle. 

3.3.2
Input Current Distortion

The input current distortion shall be below 5%THD.  The displacement power factor shall be no less than 0.99.

3.4
The system shall conform to UL 1449 rating 330 volts; ANSI/IEEE C62.41 category B3 wave. 


Part IV

4.0
Charging / Discharging Circuit

4.1
The system shall incorporate valve regulated sealed batteries in pre-packaged modules.  Backup time will be increased to _____ minutes by including additional battery modules.

4.2 The rectifier control circuit shall be immune to frequency variations within the rated frequency range of the system.  The capacity of the internal charger shall be adequate to supply the load via the inverter and simultaneously recharge the equivalent battery of  1/2 hour run time to 90% capacity in 3 hours. External battery chargers will not be accepted.

4.3 The rectifier charger shall incorporate harmonic and power factor correction circuits inherent to the system.  External filter systems will not be accepted.

4.4 The battery charger shall be a 4 Stage,  minimum 720 Watt, Smart  Charge System. 

4.5
The internal battery charger shall automatically adjust the charging current to the maximum allowable value without exceeding the battery manufacture's specifications of 25% of the amp hour rating.  When adding or removing battery modules, the charger shall reset the current limit automatically.

4.6
The battery charger shall maintain the float voltage to within 1%.  AC  RMS ripple shall not exceed a maximum of 1%.

4.7
The battery circuit shall include an algorithm that automatically resets the discharge end-voltage to the optimum valve based upon the discharge rate of the battery. 

4.8 The system shall automatically check the batteries at pre-determined intervals.  The system shall announce, via audible and visual means, inadequate battery conditions requiring attention.

Part V

5.0
Output Distribution
5.1
The distribution module shall provide the means for an assortment of independent over current protected receptacles.

5.2  
The distribution module shall include input and output terminals for hard wire connections.  The terminals shall have easy access.  The manufacturer will provide the necessary interface mounting plates to hard-wire the input or output.

5.3  
The distribution/bypass module shall have a reliability 200,000 hr. (MTBF).

Part VI

6.0
Indication and Control

6.1
The control module shall have a grouped display, user friendly, mimic panel that provides the status of the system with LEDs and Icons.

6.2
The display shall provide visual indication for the following:


a.   Line Voltage: 
Above normal limits





Within normal limits





Below normal limits


b.   Static Bypass:
Load on static bypass


c.   Load:

Percent load line one to neutral





Percent load line two to neutral

d.   Battery:

In use





Percent battery remaining





Low battery





Replace battery


e.   Alarm:

Active

6.3
The system shall provide an audible alarm for the following conditions:



System on battery

Over temperature 



Low battery


System fault



Replace battery


UPS Over load

6.4
The display shall include the following control functions:



ON push button, UPS start



Fail-Safe Dual OFF push buttons



Alarm silence and Push to test button 

Part VII

7.0
Communications


7.1
The system shall provide, via a DB9 connector, electrically potential free contacts for remote status indication.  An additional set of potential free contacts, available via terminal strip for open field wiring shall also be provided.  The terminal strip connections shall be rated for 120Vac at 0.5 amp.


7.2
The contacts shall transition states to identify the following:




UPS on battery




Low battery,  shutdown imminent




General alarm




UPS load on static bypass

7.4 The Control Module shall include a log of events with date and time stamp that functions independent of any external periphial clock or software.  For diagnostic purposes, the ASCII communications shall provide the user with information that defines how the system was shut down.

7.5 Unattended shutdown software shall be available for all major-computing platforms.


7.6
In applications where deemed necessary, the manufacturer shall furnish a SNMP module that provides traps of the system status.  The SNMP shall reside above the networks TCP/IP.  The traps shall identify “System on battery” and Impending Shutdown”.

Part VIII

8.0
Salient Characteristics

8.1
Cabinet construction for control, distribution and battery:

The cabinet shall be constructed from formed and welded 14-gauge steel.  The surface shall be pre-treated prior to painting.  The finish shall be baked enamel.

8.2
The construction of the cabinet shall allow stacking of five modules without stress effects on the lowest supporting cabinet.

8.3
All modular cabinets shall be 17 inches wide, 20 inches deep and 7 inches (4U) tall.  The modules shall have simple provisions to add rack guides for 19-inch racks.

8.4
Any individual module shall not exceed 140 pounds.

Part IX

9.0
WARRANTY

The manufacturer shall guarantee all systems to be free from material defects and workmanship for

a period of 1 year following delivery.








