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Part 1 General

1.0 UPS Definition:

The system shall continuously supply regulated AC power to loads and shall be capable of providing power during loss or interruption of input AC by using energy stored in a battery bank, which is to be included as a component of the UPS.  Input power will be AC power supplied from either the electric utility or an engine generator.  The UPS, as specified by contract, shall consist of a single non-redundant modules, single phase and three phase power configuration.  Three-phase power input and three-phase output: sized from 15kVA to 500kVA.   Single- phase power and single phase output: 0.6 KVA through 15 KVA.  The UPS module shall include internal automatic transfer capability along with maintenance bypass capability and  control circuitry.  

1.1 Major Component List:  
Each UPS system furnished by the Contractor shall include:

a. Static UPS Module

b. Energy storage unit.   Including disconnects and overload protection inter-cell connectors, and battery rack(s) or cabinets.

c. Manual maintenance bypass isolation equipment necessary to completely isolate the system. 

1.2 Environmental requirements:

1.2.1 Storage ambient temperature:  -40C to 55C

1.2.2 Operating ambient temperature UPS unit: 0C to 40C

1.2.3 Operating ambient temperature batteries: 15C to 25C

1.2.4 Relative humidity: 0 to 95%, non-condensing.

1.3.5 Altitude: The UPS shall operate at all altitudes between 0 and 3,300 feet without de-rating performance.  The contractor shall provide de-rating data for operation between 3,300 and 11,000 feet in 1000-foot increments.

Part 2 Equipment Characteristics and Performance

2.0 General:  UPS shall be a single module system, with an optional capability for paralleling operation. The UPS system control shall provide synchronization control circuits, connection control circuits, disconnection control circuits, system instrumentation, system status indicators, system alarms and system diagnostic for Remote Maintenance Monitoring

2.1 UPS Performance Ratings:  The UPS shall be capable of providing continuous rated power during loss or interruption of input AC power by using DC power stored in the battery bank.  Under specified conditions, the UPS shall automatically, without interruption, transfer the load by use of the static transfer switch to the bypass feeder.  The UPS shall automatically reverse transfer from utility bypass operation to UPS operation without output voltage interruption when load conditions are within the system rating. 

2.2 UPS continuous output capacity rating: The Three-phase UPS unit output sizes for this contract are: 20, 30, 40, 50, 75, 100, 150, 225, 300, and 500 KVA.  The single-phase UPS unit output sizes for this contract are: 0.6 KVA through 6 KVA, 7, 8, 9, 10, 11, 12, 13, 14, and 15 KVA.
2.3  UPS Energy Storage Capacity:  The system energy storage unit must provide 15 minutes of full or 100% rated load back-up time for each UPS KVA rating.  
2.4 Electrical Input Requirements.

2.4.1 Input voltage:
Three-phase: 120/208 and 277/480 volt, four-wire. 


 
Single-phase: 120/208 and 120/240 volt.

2.4.2 Input voltage range: +10%,  -15%.
2.4.3 Input frequency: 60 hz  +/-  5%   With other levels programmable. 
2.4.4 RMS Inrush current:  Vendor shall provide inrush current values at these specific times: during start-up, 0.01 sec., 0.1 sec., and at 1 second.

2.4.5 Power walk-in: 0 to 100% over a 10-second period, other times programmable.

2.4.6 Input Power factor (PF):  (ratio of kW to kVA) (Power Factor values between 100% load and 25% load shall not be less than 0.94 lagging)


a. Minimum 0.94 lagging at 25% load.


b. Minimum 0.99 lagging at 100% load.

2.4.7 Input Current distortion:  (THD values between 100% and 25% load shall not exceed 5%.)

a. Maximum 5% THD at 25% load.


b. Maximum 4% THD at 100% load.

2.5  Electrical output Requirements.

2.5.1 Output voltage: Three-phase: 208/120 and 480/277 volt, four-wire.   



Single-phase: 208/120 and 240/120 volt.
2.5.2 Output voltage regulation: 


a. +/-  1% steady state for a static 100% balance load.


b. +/-  3% steady state for a static 100% unbalance load.

2.5.3 Output Frequency:  60hz  +/-  0.1 Hz. 
Frequency "free run" +/- .01 Hz 

Frequency "Sync range" +/- .5 Hz, 

Frequency maximum slew rate 1hz/second.
2.5.4 Output Voltage Harmonic Distortion: The UPS shall continuously function, without capacity de-rating, when supplying a 100% distorted load (2.5.4.b) with phase displacement no greater than paragraph 2.8.c.


a. 3% THD maximum and  1% any single harmonic for 100% linear load.


b. 5% THD maximum for a 100% nonlinear load, crest factor 3:1.

2.6 Voltage Transient Response:


a. +/-  3% for a 50% load step.


b. +/-  5% for a 100% load step.

2.7 Voltage Transient Response Time: Voltage shall fully recover to within nominal voltage regulation limits within 25 milliseconds.
2.8 Phase displacement:


a. 120 degrees +/-  1 degree for balanced load.


b. 120 degrees +/-  1 degree for 50% unbalanced load.


c. 120 degrees +/-  3 degrees for 100% unbalanced load.

2.9  Overload capability:  

a. 200% for 60 seconds in normal operation.


b. 125% for 10 minutes in normal operation.


c. 150% for 30 seconds in battery operation.


d. 125% continuously in bypass operation.


e. 1000% for 500 milliseconds in bypass operation.

2.10 Normal System Operation: The energy storage unit shall not be required to assume any portion of a critical load increase from between 0% and 100% UPS load rating in normal operation.  The UPS shall continue to function in the normal mode of operation with or without battery or energy storage devise connected. 

2.11 Short Circuit Withstand:  The UPS must meet the parameters of UL Standard 1778.
2.12 System AC to AC Efficiency:  The UPS AC to AC minimum efficiency at rated input and output voltage is 94%, at 100% linear load, nominal input voltage, with batteries fully charged.

2.13 Acoustical noise: Maximum 70 dBA of noise, measured at 1 meter from the operator surface.

2.14 UPS Design 

2.14.1 Reliability.   Mean time between failures (MTBF) without bypass for a single module is defined as the average time between failures that require corrective action.  Each UPS unit’s MTBF shall not be less than  100,000 hours.

2.14.2 Maintainability:  Modular sub-assembles: for ease of maintenance and service, the UPS must have field replaceable modular sub-assemblies serviceable from the cabinet front panel.  The UPS system shall not require periodic maintenance or inspections more than twice each year.  No visit for routine or periodic maintenance shall require more than 4 man-hours for the semi-annual visit. 

2.14.2.1 Malfunction diagnosis

a. The UPS shall have self-diagnostic capabilities to determine malfunctions and failures to the line replaceable unit (LRU) level that would ultimately result in the operation of a protective device.

b. Malfunctioning LRUs shall be correctly identified 90% of all cases.

c. The remaining 10% of malfunctioning LRUs shall be isolated to not more than   three possible LRUs. 
d. Local alarms shall be supplied to provide maintenance personnel with information regarding the reason for the shutdown or incipient failure.

e. This same information shall be transmitted to an interface with remote capabilities.

f. Visual and audible indicators shall annunciate the malfunction of a protective device or circuit.

g. The indicators and manufacturer’s instruction manuals shall be sufficient to enable FAA personnel to verify the existence and location of the fault or malfunction and determine the steps necessary to restore the UPS system to service.

2.14.2.2 Mean Time To Repair (MTTR):  
The UPS shall be configured so that system restoration, following a failure, can be accomplished by the replacement of a LRU(s).  Mean time to repair the UPS, following a failure, shall not exceed  30 minutes, assuming spare components and subassemblies are available on site.  MTTR is the mean time to repair all of the removable items in a system for corrective maintenance.  MTTR is defined as beginning when the technician arrives at the UPS.  It includes the total time required to isolate and replace the defective LRU and return the UPS to normal operation.

2.14.3 UPS:

a. Temperature protection: The DC to AC output converter shall be temperature protected.  In case of converter over temperature, the unit shall activate an alarm and automatically transfer to static bypass operation.

b. Charging Energy Storage Unit:  The charging operations shall match the requirements of the type energy storage unit utilized.

c. Battery Energy Storage Units: For battery charge temperature compensation the UPS shall monitor battery temperatures and change the charge current to compensate for changes in the battery temperature.  Charging current must be limited to  10% of nominal DC discharge current, that is programmable to lower levels.

2.14.4 Internal Static Bypass Switch:

a. The static switch shall be solid state, rated for continuous duty and be capable of operation even if UPS energy storage unit fails or is disconnected.


b. The static bypass switch shall automatically transfer the critical load without interruption after the logic senses one of the following conditions:

1) DC to AC converter overload beyond rating.

2) Energy storage unit Battery runtime expired and bypass available.

3) DC to AC converter failure.

4) Energy storage unit circuit breaker open.

5) Fatal error in control system.

c. The static bypass switch shall automatically retransfer from bypass to the DC to AC converter,  when one of the following conditions occurs:

1) After an instantaneous overload induced transfer has occurred and the load current has returned to less than 100% of the system rating.

2) The UPS DC to AC converter is operational and on.

2.14.5 Manual Maintenance Bypass Switch.  This switch shall be external to the UPS either housed in a floor mount cabinet or wall mount enclosure.  The switch shall:

a. Have make-before-break contact closure. 


b. Provide complete electrical isolation for the UPS unit.

 
c. Provide either mechanical key devices or electrical controls to coordinate a switch transfer from normal UPS operation to a manual maintenance bypass operation.

2.14.6 Energy Storage Unit:


a. Design lifetime: 20 years. 


b. Reserve Time: Sized to support the fully rated load of the UPS for a minimum of 15 minutes.


c. Provide a positive means of isolating the energy storage unit from the UPS power system.


d. Battery Energy Storage Unit.

1) The DC bus rms ripple voltage shall be less than 2% of the UPS’ nominal DC voltage level.


2) Low battery voltage protection: To prevent total discharge to the battery, the UPS shall transfer to standby operation when the battery voltage reaches a programmable minimum voltage level.  


3) Battery Monitor: A battery monitor function shall be capable of monitoring and defining individual battery voltages. 


4) Battery String Monitor:  Shall be capable of monitoring and defining the battery string capacity.  The battery string monitor shall be programmable to perform an automatic test.


5) Battery enclosure assembly: Provide option of battery rack and cabinet.

        a) Cabinet. Free-standing that matches the appearance of the UPS and is designed to allow ease of maintenance from front access panels.  The battery cabinet assembly shall include battery disconnects to provide a positive means of isolating the battery from the rest of the string.  Cabinet must have the option of being installed with back side against a wall.



        b) Rack.  Free-standing open frame that allows ease of maintenance without down time during battery maintenance, and free circulation of air by convection.   Designed for easy and safe access to the battery terminals.  Provides a minimum of 2 inch spacing between batteries in each drawer.  Have slide or roll out drawer capable of functioning without disconnecting batteries.  Cable management system for drawer systems to prevent cable damage during opening and closing.  Rack must have the option of being installed with back side against a wall.

6) Battery disconnect: For units with external batteries provide a positive means of isolating batteries from the rest of the system.

2.14.7 Grounding and Surge Protection.

2.14.7.1 Surge Protection: UPS systems shall meet ANSI Standard C62.41, Categories A & B.

2.14.7.2 EMI Suppression: UPS systems shall meet FCC Class A, Subpart J of Part 15.

2.14.7.3 Electrostatic Discharge: UPS systems shall withstand 25 kV electrostatic discharge without damage or disturbance to the load.

2.15  Display and Controls

2.15.1 Display unit:  A microprocessor controlled display unit shall be located at the front of the UPS cabinet.  The display unit shall consist of an alphanumeric display with backlight, an alarm LED, and a touch keypad.

2.15.2 UPS status messages:  The display unit shall display the following UPS status messages:


a. Normal operation: load power    xxx%.


b. Energy storage operation: time  xxx minutes.


c. Bypass operation.


d. Standby.


e. System off.

2.15.3 Metered parameters: The display unit shall allow the user to display the following metered parameters:  


a. Year, Month, Day, Hour, Minute, Second.


b. Input AC voltage (line-to-line, three phase simultaneous).


c. Input AC current (line-to-neutral, three phase simultaneous).


d. Output frequency.


e. Energy storage unit or Battery voltage.


f. Energy storage unit or Battery current (charge/discharge).


g. Battery temperature.


h.  Input frequency

i. Output voltage (all phases)

j. Output current (all phases)

k. Output frequency

l. kVARs

m.  Power kW

n. Load power factor]

2.15.4 Alarms: The display unit shall allow the user to display a log of all active alarms.  (vendor provide number and type of alarms) 

2.15.5 Events log: The display unit shall allow the user to display a time and date stamped log of the 100 most recent UPS status and alarm events and to download information onto soft media.

2.15.6 Controls: The following control or programming functions shall be accomplished with the display unit:


a. Silence an audible alarm.


b. Set the alphanumeric display language to English.


c. Display or program the time and date.


d. Enable or disable the automatic restart feature.


e. Transfer to or from static bypass operation.


f. Program the unit for economy operation.


g. Program the energy storage unit or battery charger.


h. Calculate energy storage unit back-up time.


i. Test energy storage condition on demand.


j. Program voltage and frequency windows.


k. Calibrate metered parameters.


l. Enable or disable adaptive slew rate.  Set maximum slew rate.


m. Adjust set points for different alarms.


n. Program the remote shutdown contact (enable/disable remote shutdown, polarity, delay).


o. Set the delay for the common fault contact.


p. Program the unit for soft start for use with a generator.


q. Program the unit to periodically test energy storage unit condition.

2.15.7 Dry Contacts:  The UPS shall be equipped with a minimum of two potential free contacts.  These contacts shall indicate at least the following alarms.


a. Common fault alarm.


b. Energy storage operation.

2.15.8 Communication interface board: A communication interface board shall provide the following communication ports. 


a. RS232 serial port.


b. Communication port with the following normally open or normally closed potential free contacts indicating:



1) UPS on.



2) Static bypass operation.



3) Energy storage unit operation.



4) Energy storage unit capacity low.

2.15.9 Remote UPS monitoring: Remote UPS monitoring shall be possible via either the RS232 or contact closure.  The UPS shall have available interfaces to support remote monitoring for the following systems: 


a. Microsoft Windows 95


b. Microsoft Windows NT


c. Interface control document as specified in CDRL E001.

2.15.10 SNMP adapter:   The Ethernet/token Ring SNMP adapter shall allow one or more network management systems to monitor and manage the UPS in TCP/IP network environments.  The Management Information Base (MIB) shall be provided in DOS, UNIX and Windows 95 formats.  The SNMP interface adapter shall be connected to the UPS via the RS232 port.

2.15.11 Parallel operation: UPS modules shall be capable of running in parallel operation with another UPS module.  The control board shall ensure proper control of parallel units and proper load sharing. 
2.16 Mechanical Enclosure Design 

2.16.1 Three-Phase Enclosures: The UPS shall be housed in a freestanding enclosure.  The enclosure shall be designed for fork truck lifting.  All service access and field wiring terminations shall be from the front or side.

2.16.1.2 UPS module dimensions,  for all input and output voltages: 


a. Height: Maximum 84”.


b. Width: 

15 KVA Maximum 25”

20 KVA Maximum 25”

30 KVA Maximum  40”

40 KVA Maximum 40”

50 KVA Maximum 40”

75 KVA Maximum 40”

100 KVA Maximum 64”

150 KVA Maximum 64”

225 KVA Maximum 75”

300 KVA Maximum 75”

500 KVA Maximum 95”


c. Depth: Maximum 32” for all KVA ranges.

2.16.1.3 UPS battery cabinet(s), providing minimum of 15 minutes of back-up time, dimensions:

a. Height: Maximum 84” for all KVA ranges.


b. Width: 

15 KVA Maximum 17”

20 KVA Maximum 17”

30 KVA Maximum  27”

40 KVA Maximum 27”

50 KVA Maximum 43”

75 KVA Maximum 43”

100 KVA Maximum 86”

150 KVA Maximum 86”

225 KVA Maximum 86”

300 KVA Maximum 172”

500 KVA Maximum 172”

c. Depth: Maximum 32” for all KVA ranges.

2.16.1.4 UPS Battery racks, providing minimum of 15 minutes of back-up time, dimensions:

a. Height: Maximum 84” for all KVA ranges.


b. Width: 

15 KVA Maximum 24”

20 KVA Maximum 24”

30 KVA Maximum 36”

40 KVA Maximum 36”

50 KVA Maximum 60”

75 KVA Maximum 60”

100 KVA Maximum 120”

150 KVA Maximum 120”

225 KVA Maximum 120”

300 KVA Maximum 250”

500 KVA Maximum 250”

c. Depth: Maximum 32” for all KVA ranges.

2.16.1.5
Manual Maintenance Bypass cabinet (floor mount).

a. Height: Maximum 84”.


b. Width: 

15 KVA Maximum 17”

20 KVA Maximum 17”

30 KVA Maximum  34”

40 KVA Maximum 34”

50 KVA Maximum 34”

75 KVA Maximum 34”

100 KVA Maximum 34”

150 KVA Maximum 34”

225 KVA Maximum 49”

300 KVA Maximum 49”

500 KVA Maximum 49”


c. Depth: Maximum 32” for all KVA ranges

2.16.2  Single-Phase Enclosures:  Tower, rack mounted 17”, and cabinet type enclosures.

2.16.3 Ventilation:  The UPS shall be cooled by free air ventilation or by forced air ventilation.  If forced air is used then fan-monitoring circuitry shall be utilized.  External battery systems shall be cooled by free-air ventilation and convection.

2.16.4 Seismic Mounting:  All cabinets and racks shall provide International Building Code 2000 (IBC 2000) Zone 4 seismic mounting features.  All items internal to the cabinet and rack shall also be provide with mounts to meet the IBC  Zone 4 seismic restraint requirements.
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