STATIC UNINTERRUPTIBLE POWER SUPPLY






GUIDE SPECIFICATION

Model 9335 - 80 and - 120     (80 and 120  kVA)

PART 1
GENERAL


1.01
SUMMARY


A.
This specification describes a continuous‑duty, on‑line, solid state, three‑phase uninterruptible power system, hereafter referred to as the UPS. The UPS shall operate in conjunction with the existing building electrical system to provide power conditioning and power backup for electronic loads.  The system shall consist of a rectifier/charger, inverter, sealed maintenance‑free batteries, a control panel, and other features as described in this specification.


1.02
SYSTEM DESCRIPTION


A.
The UPS shall consist of the following components:

1. Rectifier/charger

2. Static Inverter

3. Batteries

4. Internal static bypass

5. Internal maintenance bypass

6. Monitoring and Control Components

7. Remote Emergency Power Off (REPO) 

8. Relay/Hardwired/LAN Communication Interfaces

9. (OPTION) External Maintenance Bypass Cabinet 

 Battery cabinets for extended run time applications

10. (OPTION) AS/400 X-slot interface

11. (OPTION) X-slot SNMP Network Adapter

12. (OPTION) X-slot Browser-capable/SNMP Network Adapter


B.
Modes of Operation:  The UPS shall operate as an on‑line, fully automatic system in the following modes:

1. Normal:  The rectifier/charger shall derive power as needed from the commercial AC utility or generator source and shall supply filtered and regulated DC power to the on‑line inverter and simultaneously shall charge the battery.  The inverter shall convert the DC power at its input to highly regulated and filtered AC power for the critical load.

2. Emergency:  Upon failure of the commercial AC utility or generator source, the inverter shall continue to supply power to the critical load.  The inverter shall receive its power, without interruption, from the battery.

3. Recharge:  Upon restoration of the commercial AC or generator source the rectifier/charger again shall supply filtered and regulated DC power to the inverter and simultaneously shall recharge the battery.  This shall be an automatic function and shall occur without interruption to the critical load.

4. Bypass/Economode:  The automatic bypass system shall transfer the critical load to the commercial AC source in the case of an overload, load fault, or internal failures.  Return from bypass mode to normal mode shall be automatic except in the case that the overload exceeds specified limits or an internal failure occurs.

5. Voltage and/or Frequency Converter: The UPS shall be capable of accepting any input voltage or frequency within its broad input spectrum and produce any of its available output voltage and frequency combinations (paragraph 2.04.C.1) on its output with the appropriate options.


1.03
REFERENCES


A.
ANSI C62.41/IEEE 587 ‑ Standards for Surge Withstandability


B.
FCC (Federal Communications Commission) Rules and Regulations,  Part 15, Subpart J, Class A certified compliance

C. UL (Underwriters Laboratories) 1778 Listed  (Rev. Jan 5, 2000)

D.  IEEE 62.4.1

E. IEC 62040-3 (Uninterruptible Power Systems, Part 3)

F. National Electric Code (NFPA-70)

G.  IP 20 (NEMA 1)


1.04
SUBMITTALS


A.
The UPS shall be supplied with sufficient documentation, including a concise operation and installation manual.  One copy of the Installation and Operation manual shall be furnished. It shall possess sufficient detail and clarity to enable the owner's technicians to install, understand and operate the system equipment.  The manual shall describe the UPS in full by including the following major items:

1. Introduction 

2. Installing the UPS System

3. Installing and Connecting Batteries 

4. Installing a Remote EPO Control

5. Understanding the UPS Operation 

6. Operational Controls and Features

7. Using the Control Panel

8. UPS Operating Instructions

9. Using Features and Options

10. Responding to System Events

11. Communications

12. Options 

13. Maintaining the UPS System

14. Product Specifications

                    A-1

                    Appendix A- Customer Information

                   W-1


       Warranty


1.05
QUALIFICATIONS


A.
The supplier shall have a minimum of ten years experience in the design, manufacture and testing of solid‑state, UPS systems.  


B.
The manufacturer shall have ISO 9001 certification.


1.06
ENVIRONMENTAL REQUIREMENTS


A.
The system shall withstand any combination of the following external environmental conditions without operational degradation.

1. Operating Temperature:  0 degrees C to +40 degrees C (32 degrees F to 104 degrees F) continuously without derating.

2. Storage Temperature:  ‑20 degrees C to +50 degrees C .  Prolonged storage above +40 degrees C (104 degrees F) will cause rapid battery self‑discharge.

3. Relative Humidity (operating and storage):  95% maximum  non‑condensing.

4. Elevation:  5000 ft (1500 m) maximum without derating.

5. Acoustical Noise with 100/75% load:80kVA=65/63dBA; 120kVA=70/65 dBA

6. EMI Suppression:  The UPS shall meet FCC Rules and Regulation 47, Part 15, Subpart J, for  Class A devices.

7. Input Surge Withstandability:  The UPS shall be in compliance with ANSI C62.41, Category A & B (6 kV).

8. Electrostatic Discharge (ESD):  The UPS shall withstand up to 25 kV without damage and with no disturbance or adverse effect to the critical load.

9. Efficiency:  The typical system efficiency shall be 93%..


1.07
WARRANTY

A. System:  The UPS manufacturer shall provide a system warranty against defects in material or workmanship for a period of 12 months from the date of equipment start up or 18 months from date of receipt by end user, whichever occurs first.

B.
Battery:  The UPS manufacturer shall warrant the battery on a prorated basis for ten years to deliver no less than 80% of its rated capacity, provided the prevailing ambient temperature of the battery area does not exceed 25 degrees C (77 degrees F).  For custom battery systems, the battery manufacturer’s warranty shall apply.

PART 2
PRODUCTS

2.01  
MANUFACTURERS

1. Approved Manufacturers: Powerware Corporation

2.02

UPS MODULE STANDARD FEATURES


A.
Rectifier/charger:  Incoming AC power shall be converted to DC by a full‑wave rectifier.  The DC power then shall be processed by a high frequency resonant converter to supply power to the inverter.  In the event of AC power failure, the resonant converter shall be supplied power, without interruption, by the battery.  During normal operation, the battery shall be charged by separate internal charging circuitry to maximize battery life.

1. Overload Capability: The rectifier shall be capable of supplying an overload current of not less than 150% of rated full‑load current for up to thirty  seconds.  After this time, automatic transfer to bypass (if available) shall occur with no load interruption.  Overload protection of the inverter shall be electronic and not require clearing of protective fuses.

2. Current Inrush Limiting: The initial inrush surge shall be limited to six times the full load input current of the rectifier.


B.
Inverter:  The inverter shall feature insulated gate bi-polar transistors (IGBT’s) in a three-leg, pulse-modulation (PM) design. The regulated output of the inverter shall supply power to the critical load.

1.
Output Voltage: The inverter output voltage is specified in paragraph 2.04.C.1.

2.
Voltage Regulation: The inverter steady‑state output voltage regulation is specified in paragraph 2.04.C.2.

3.
Frequency Control:  The inverter output frequency shall be controlled by an oscillator which shall be operated as a free‑running unit or as a slave for synchronizing with the AC source.  The inverter shall track the source to within 100 microseconds.  If the source deviates from the selected line sync range (+/‑ 2Hz standard specified in paragraph 2.04.C.7.), the oscillator automatically shall revert to a free‑running state until the source returns to within the allowable tolerance.

4.
Shutdown:  The inverter shall instantaneously shut off its power switching devices any time it is removed from the critical load, whether it be from a shutdown or a transfer to bypass, if the bypass is enabled.

C.
Batteries:  The batteries shall be valve regulated, high-rate discharge, lead-acid cells.  Their expected life shall be 200 complete full load discharge cycles when operated and maintained within specifications. The batteries shall be of a flame retardant material and meet UL94V2.    They shall be manufactured and tested in accordance with UL-1778 and the latest requirements of the National Electrical Code.   Their nominal battery string voltage shall be 480 VDC for an 80kVA and 576VDC for the 120kVA system.  The battery cabinet shall consist of batteries, a DC rated circuit breaker, and a terminal block.  The Circuit Breaker’s shunt trip and Auxiliary contacts shall be wired to the terminal block.

D. Bypass:  This feature shall provide an alternate power path to the commercial AC or generator source in the case of overload, load fault, or internal failure.  Return to normal mode from bypass mode shall be automatic except when the overload exceeds specified limits or an internal failure has occurred.  The input must match the output in voltage, frequency, and grounding to use the bypass.  A two (2) position manual switch for UPS maintenance and test purposes shall control maintenance Bypass. 
E.         Dual Feed Power Sourcing: All units shall be capable of power feed from two independent power sources in the standard configuration.  Primary power shall feed the UPS while the secondary source, if used, will feed the static bypass.  

F. Power Transformers: No transformers shall be required in either system input or output when operating in a 480/480 volt three phase wye connected environment. 

G.
Monitoring and Control Components: The following components shall provide monitor and control capability:

1.
Microprocessor-controlled Circuitry

2.
Digital Front Panel Interface

3.
Control Panel Indicators

4.
Control Panel Soft Keys

H.
Emergency Power Off (EPO): This feature shall provide immediate manual shutdown of power in an emergency situation.  

2.03
UNINTERRUPTIBLE POWER SUPPLY OPTIONS AND ACCESSORIES

A. (OPTION)  Maintenance Bypass (MBP): An optional external MBP can be provided to allow for complete isolation and protection to the UPS during servicing. 

B. (OPTION) AS/400 Cables: Cables shall be available in various lengths from 15’ to 100’.

C. (OPTION)  X-Slot SNMP Network Adapter:  SNMP adapters shall provide a communications interface between the UPS module (via the integral X-slot interface) and SNMP-compatible network management systems.  This capability shall allow the unit to be monitored remotely over an Ethernet network.  Certain versions of SNMP adapter cards can also provide access to system information via a commonly available browser.


2.04
SYSTEM RATINGS AND OPERATING CHARACTERISTICS


A.
System Continuous Rating:

1.
The system shall be rated at ____ kVA, depending on output voltage configuration.  
(Choose: 80 kVA or 120 kVA.)

2.
The system shall be rated at ____ kW, depending on output voltage configuration.  
(Choose: 64 kW, or 96 kW for corresponding kVA ratings of model 9335 – 80 or 9335 -120, with kW = 0.8 times kVA rating.)

B.
System Input:

1.
Nominal Input Voltage: ___480______ VAC, _3_‑phase, _4_‑wire plus ground.  


2.
Operating Input Voltage Range: 

  384 to 552 VAC for 480 VAC input (100% load) 

3.
Operating Input Frequency Range: 40  to 100  Hz, continuous duty

4.
Input Power Factor: 0.98 lag typical, without using an optional additional input filter

5. Input Current Total Harmonic Distortion (THD):  Sinewave (THD<9%)

6.
Input Surge Withstandability: Per IEEE 587/ANSI C62.41.  (6 kV)

C.
System Output:

1.
Nominal Output Voltage: _480__ VAC, 3-phase, 4-wire plus ground.












2.     Input and output voltage, and frequency must match if the bypass is enabled.

3.
Steady‑State Voltage Regulation (on inverter): Typically less than +/‑.3% (<+/- 1.5V) from the selected nominal output voltage.

4.
Permissable Load Unbalance: Maximum 100% of rated phase current.

5.
Transient Voltage Response:  +/‑.8% from nominal peak voltage for a 100% load step.

6. Transient Voltage Recovery:  Within 4 ms to within +/‑3% of nominal.

7. Output Frequency:
60Hz, continuous duty

8. Output Frequency Tolerance:

Synchronized with mains 

+ / - 2Hz

8.
Frequency Slew Rate: 1 Hz/second.

9.
Frequency Regulation:  +/‑0.1 Hz free running.

*10.
Output Voltage Total Harmonic Distortion (THD): ____9__ % maximum (linear load). 

11.
Load Crest Ratio:  3:1.

12.
Current Overload Capability:

a.
100% continuous
b.
110% for 10 minutes.126% to 150% for 30 seconds.

D. System Bypass

1.  Overload Capacity:
150% continuous, 200% for 1 min., 1000% for 10ms (no fuse, customer provided to coordinate with thyristor)

2. I2t (80kVA/120kVA)
125000A2t/281000A2t

3. Load Transfer Time from Inverter to Bypass:

0 ms

4. Load Transfer Time from Bypass to Inverter:

<1 ms

5. Minimum Mains Voltage before inhibiting the Bypass: 
229V

6. Integrated Maintenance Bypass:



 Yes

E. Mechanical Characteristics

   1. Dimensions (WxHxD):

700mm(27.5”) x 1800mm(71”) x 750mm(29.5”)

   2. Protection Degree

IP 20 (NEMA 1)

   3. Ventilation


Fan Assisted

   5. Foot Print


0.525 m2 (4.93ft2)

   6. Weight (kg/lbs)


80kVA: 300kg(660lbs)    120kVA: 350kg(770lbs)


2.04
BATTERY



A. Battery Type:  Sealed, maintenance‑free, high‑rate discharge, lead‑acid cells.

B. Nominal Battery String Voltage:  80kVA: 240VDC (120 cells) or 120kVA: 288 VDC (144 cells).

C. Minimum Final Discharge Voltage: 1.70 V per cell at full load.

D. Nominal Float Voltage: 2.25 V – 2.30Vper cell.

E. Standard battery run time shall be: 5  minutes and 15  minutes  for both 80 and 120 kVA versions. 

F. Battery Recharge Time: 10x discharge time to 90% recharge, when using the standard internal battery.

G. Battery Circuit Protection: A battery circuit breaker shall be provided for battery short circuit protection, with fuses employed in additional cabinets provided for extended run operation.


2.06
CONTROLS AND INDICATORS


A.
Microprocessor‑controlled Circuitry:  Fully automatic operation of the UPS shall be provided through the use of microprocessor‑controlled DSP.  All operating and protection parameters shall be firmware controlled.  The logic shall include system test capability to facilitate maintenance and troubleshooting.  Start‑up, battery charging, and transfers shall be automatic functions.


B.
Digital Front Panel Display:  The UPS control panel shall be a digital front panel display which shall feature a 2 x 20  (2 lines, 20 characters) backlit LCD display.  The LCD shall displays UPS status, metering, battery status, alarm/event queue, active alarms and UPS configurations.  The digital front panel display shall show a system one-line diagram with current operating mode and event logs.


C.
Control Panel Indicators:  The UPS control panel shall provide the following monitoring functions with indicator lamps:

1.
NORMAL:  This shall indicate that the commercial AC utility or generator source is supplying power to the rectifier and the inverter is supporting the critical load.  A text message shall indicate if the bypass line is not within tolerance.

2.
BYPASS:  This shall indicate that the UPS has transferred the load to the bypass circuit.

3.
BATTERY:  This shall indicate that the commercial AC utility or generator source has failed and the battery is supplying power to the inverter, which is supporting the load.  A text message shall indicate if the battery charge is low or if the battery is installed but disconnected.

4.
OVERLOAD:  This shall indicate that the load current is greater than 100%. The UPS shall shut down within 10 minutes if the load current exceeds 110% of rating ( or 30 seconds if overload at or greater than 150%) and if the bypass is enabled, the load shall be transferred to the bypass.


D.
Control Panel Controls:  The UPS control panel shall provide the following functions from front panel push‑buttons:

1. EVENTS:  Displays the list of Active System Events and a historical log of system events.

2. METERS:  Displays performance meters for the system or critical load.  When selected, a display of input, output, bypass, battery or output current by phase can be shown.

3. CONTROLS:  Displays a System Controls screen.  Allows selection of operating mode, normal or bypass.

4. SETUP:  Allows display contrast, date and time information serial communication port configuration and display of firmware revision numbers.

5. RETURN:  Returns to previous menu or main menu.


2.07
SYSTEM PROTECTION


A.
Input protection shall be provided by input circuit breaker (for the double conversion path) and transient suppression circuitry.


B.
Battery protection shall be provided by battery fuses and a circuit breaker disconnect.

 2.08

COMMUNICATION AND SYSTEM SOFTWARE

A.  
The UPS shall provide  a  communication interface methods/channel for flexible interaction with users networks and systems, including the following:

1. X-Slot interface port to accommodate a range of plug-in options, including AS-400 interfaces, relay interfaces, additional DB-9 (RS-232) serial interfaces, and SNMP and browser compatible network interfaces.

B.           Monitoring software shall be included as part of the UPS package to allow local display of performance and provide unit control functions, usable with a range of operating systems including Windows, Novell Netware, UNIX, HP-UX, IBM AIX and OS/2, Linux, Solaris, Macintosh and VMS.  Agent software shall also be provided to allow control of network connected systems using SNMP.

PART 3
EXECUTION


3.01
INSTALLATION


A.
Install in accordance with manufacturer's instructions provided with each unit.


3.02
FIELD QUALITY CONTROL


A.
The following procedures and tests shall be performed by Field Service personnel during the UPS startup:

1.
Visual Inspection:

a.
Visually inspect all equipment for signs of damage or foreign materials.

b.
Observe the type of ventilation, the cleanliness of the room, the use of proper signs, insure that adequate service clearances are provided, and any other safety related factors
2.
 Mechanical Inspection:

a.
Check all the power connections for tightness.

b.
Check all the control wiring terminations and plugs for tightness or proper seating.

3.
Electrical Precheck:

a.
Check the system for possible grounds.

b.
Check the DC bus for a possible short circuit.

c.
Check input and bypass power for proper voltages and phase rotation.

d.
Check and adjust, if necessary, all power supply voltages.

e.
Check all lamp test functions.

4.
Initial UPS Startup:

a.
Verify that all the alarms are in a "go" condition.

b.
Energize the system and verify the proper DC, walkup, and AC phase on.

c.
Check the DC link holding voltage and AC output voltages.

d.
Check the final DC link voltage and inverter AC output. Adjust if required.

e.
Check for the proper synchronization.

f.   Check for the voltage difference between the inverter output and the bypass source.

5.
Control Battery:

a.
Check all the control battery terminations.

b.
Check for the proper control of battery float voltage.

B.
Operational Training: Before leaving the site, the field service engineer shall familiarize responsible personnel with the operation of the UPS.  The UPS equipment shall be available for demonstration of the modes of operation.  Training shall be for one day.


3.03
MANUFACTURER'S FIELD SERVICE


A.
Proactive Service Support: The UPS manufacturer shall provide 7 x 24 system startup, 7 x 24 corrective maintenance, and one 7 x 24 annual performance check during the first year of product use as a standard provision of UPS purchase.  In addition, if the user purchases a modem and provides a telephone line to the installation, 7 x 24 remote monitoring and advance response service as well as a monthly evaluation and performance report will be provided for the first year of use as well.


B.
Field Engineering Support: The UPS manufacturer shall directly employ a nationwide field service department staffed by factory‑trained field service engineers dedicated to startup, maintenance, and repair of UPS equipment.  The organization shall consist of regional and local offices managed on a regional basis, as well as factory-trained independent field service contractors.  Field engineers shall be deployed in major metropolitan areas to provide on‑site emergency response within 24 hours 80% of the time, or based on available optional service plans, within 4 hours on a 7 x 24 basis.  A map of the United States showing the location of all field service offices must be submitted with the proposal.


C.
Spare Parts Support: Parts supplies shall be located in the field to provide 80% of all emergency needs.  The factory shall serve as the central stocking facility where a dedicated supply of all parts shall be available within 24 hours.


D.
Maintenance Contracts: A complete range of preventative and corrective maintenance contracts shall be provided and offered with the proposal.


E.
Product Enhancement Program: The UPS manufacturer shall make available feature upgrade service offerings to all users as they are developed.  These products shall be proposed as a field‑installable, optional kit.
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