SECTION 16610: UNINTERRUPTIBLE POWER SUPPLIES
SECTION 26 33 53: UNINTERRUPTIBLE POWER SUPPLIES

GUIDE SPECIFICATION

FOR

 LP 33U Series

Three-Phase UPS

80 thru 100 kVA (S2)
UNINTERRUPTIBLE POWER SUPPLY (UPS)
PART 1 GENERAL

1.01 The requirements of the Contract, Division [1] [01], and Division [16] [26] apply to work in this Section.

1.02 SECTION INCLUDES

A. Uninterruptible power supplies as specified herein and hereafter referred to as the "UPS", to provide continuous, regulated AC power to critical loads under normal and abnormal conditions, including loss of the utility AC power.   

1.03 RELATED SECTIONS

1.04 REFERENCES

 Uninterruptible power supplies in this specification are designed and manufactured according to latest revision of the following standards (unless otherwise noted).

A. UL 1778 - Uninterruptible Power Supply Equipment.

B. NFPA 70 - National Electrical Code.

C. IEEE 446 - Recommended Practice for Standby Power Systems.

D. IEEE C62.41 - Recommended Practice for Surge withstand ability.

E. NEMA PE 1 - Uninterruptible Power Systems.

F. OSHA - Occupational Safety and Health Administration.

G. FCC Class A

1.05 DEFINITIONS

A. UPS Module:  The portion of the UPS system, which contains the rectifier/charger, inverter, static bypass switch, controls, monitoring, and indicators.

B. Rectifier/Charger:  The portion of the UPS module, which converts the normal source AC input power to DC power for the inverter input and for charging the battery.

C. Inverter:  The portion of the UPS module, which converts DC power, from either the rectifier/charger or the battery, to regulated and filtered AC power, which is supplied to the critical load.

D. Automatic Bypass Switch:  The portion of the UPS module which automatically transfers the critical loads, without interruption, from the inverter output to the bypass AC power source in the event of an overload or degradation of the inverter's performance.

E.

Maintenance Bypass Switch:  The portion of the UPS module which is used to connect the bypass AC power source to the critical loads while electrically isolating the static bypass switch, rectifier/charger and inverter for maintenance purposes.

E. Battery:  The battery system that provides DC power to the inverter input when the normal AC input power to the UPS module fails or in the event that the rectifier/charger should fail.

F. Critical Loads:  Those loads that require regulated continuous AC power and which are connected to the output of the UPS module.

1.06 SYSTEM DESCRIPTION

A. The UPS system shall consist of a UPS module and a battery.  The AC output of the UPS module shall be connected to the critical loads.  The battery shall be connected to the DC input of the UPS. The UPS configuration shall be a single module or multiple paralleled UPS modules rated to supply the load as specified herein. Special paralleling cabinets, control cabinets and bypass circuits shall not be required for parallel systems. Up to four (4) modules may be paralleled in any combination for capacity or redundancy.

B. Proprietary software or external interface devices shall not restrict maintenance and servicing of UPS. Factory trained service provider shall be capable of performing maintenance and repair of the UPS. Calibration and diagnostics of the UPS shall be performed either remotely or thru the front display and shall be facilitated thru programmable parameters. 

C. The equipment purchase price shall include any/all hardware interface devices and/or software required to repair, adjust and maintain the UPS system

1.07 SINGLE MODULE SYSTEM OPERATION

A. Normal:  The inverter shall supply AC power continuously to the critical loads.  The inverter output shall be synchronized with the bypass AC power source provided that the bypass AC power source is within the specified frequency range.  The rectifier/charger shall convert the normal AC input power to DC power for the inverter and for charging the battery. The battery charger is connected to DC Link and shall provide energy to recharge the batteries.

B. Loss of Normal AC Input Power:  The battery shall supply DC power to the inverter so that there is no interruption of AC power to the critical loads whenever the normal AC input power source of the UPS module deviates from the specified tolerances or fails completely.  The battery shall continue to supply power to the inverter for the specified protection time.

C. Return of Normal AC Input Power Source:  The rectifier/charger shall start and assume the DC load from the battery when the normal AC input power source returns.  The rectifier/charger shall then simultaneously supply the inverter with DC power and recharge the battery.  This shall be an automatic function and shall cause no disturbance to the critical load.

D. Transfer to Bypass AC Power Source:  If the control circuitry senses an overload, an inverter shutdown signal or degradation of the inverter output, then it shall automatically transfer the critical loads from the inverter output to the bypass AC power source without an interruption of power.  If the bypass AC power source is above or below normal voltage limits, then the transfer shall be inhibited.

E. Retransfer to Inverter:  The automatic bypass switch shall be capable of automatically retransferring the load back to the inverter after the inverter has returned to normal conditions.  Retransfer shall not occur if the two sources are not synchronized. The automatic bypass control circuit shall have the ability to lock the critical load to either the inverter output or the bypass source (selectable) after multiple transfer-retransfer operations. This lockout condition shall be reset automatically (after an adjustable delay period) or under manual command through remote communications software. 

F. Downgrade:  If the battery is taken out of service for maintenance, it shall be disconnected from the rectifier/charger and inverter. The UPS shall continue to function and meet the performance criteria specified herein except for the battery reserve time and step load performance.

1.08 MULTIPLE MODULE SYSTEM OPERATION

A. Configuration: The UPS system shall be capable of operating with up to four (4) UPS modules in parallel. This parallel configuration shall not require a centralized control cabinet or centralized static bypass switch. Redundant communication cables shall be used between modules to ensure reliability.

B. Redundant control electronics: Each UPS module shall have its own totally independent controller. The individual controllers will intercommunicate continuously to manage the overall system in a democratic way. A programmed “Master-Slave” arrangement shall not be used. If any module’s controller malfunctions, the remaining controllers shall manage the UPS system’s operation.

C. Load sharing: The module controllers shall continuously monitor the power exchange between UPS modules. Individual module regulation shall be based on an index value related to the power exchange between, and the total number of active modules in the system, thus reducing the load sharing error to virtually zero.

D. Synchronization: Enhanced high speed, high precision tracking shall                                                                                                                                                                                                     maintain the synchronization error between UPS modules and between the modules and the bypass source to no more than 0.05 milliseconds.  

E. Distributed bypass: Each UPS module shall contain it’s own automatic bypass circuits. Operation of each UPS module’s automatic bypass circuit will be controlled through the RPA system. External, centralized static bypass circuits shall not be used.

F. Failure handling: Functionality and redundancy shall be maintained at the sub-system level. If a given UPS module suffers a sub-system malfunction, other sub-systems within the module will remain active and available for system operation. An automatic bypass failure in a given module shall not remove that module’s inverter from system operation, nor shall an inverter failure remove a module’s automatic bypass from system operation.   

1.09 SUBMITTALS

A. Manufacturer shall provide 5 copies of following documents to owner for review and approval.

1. Catalog cuts describing the proposed equipment shall be submitted.  All deviations to this specification shall be listed and included with the proposal.

2. Front View

3. Plan View

4. Electrical Diagrams

5. Bill of Material

1.010 PROJECT RECORD DOCUMENTS

A. Manufacturer shall submit 5 sets:

B. Manufacturer shall provide 5 copies of an Operations and Maintenance Manual to owner upon delivery of the equipment and shall include as a minimum the following.

1. General information.

2. Safety precautions.

3. Installation instructions.

4. Operating instructions.

5. One certified copy of the factory test report shall be furnished upon request.

6. After Installation of Equipment:  A signed service report describing start-up and on-site testing shall be furnished after start-up of the equipment.

1.011 OPERATION AND MAINTENANCE DATA

A. Manufacturer shall provide copies of installation, operation and maintenance procedures to owner in accordance with general requirements of Division [1] [01] and Division [16] [26].

B. Submit operation and maintenance data based on factory and field-testing, operation and maintenance of specified product.

1.012 QUALITY ASSURANCE (QUALIFICATIONS)

A. The manufacturer shall have a quality assurance program with checks on incoming parts, modular assemblies and final products. This quality program shall meet ISO-9001 requirements.

B. The UPS module shall be “burned-in” without failure for a minimum of eight hours

C. A final test procedure for the product shall include a check of performance specifications before and after the 8-hour “burn-in.”

D. An on-site test procedure shall include a check of controls and indicators after installation of the equipment.

E. Approved Manufacturers – The following manufacturers shall be approved for use.  No substitutions shall be permitted.

1. GE Critical Power
2. Bids from alternate equipment manufacturers must include a detailed line-by-line compliance review to this specification.

1.013 REGULATORY REQUIREMENTS

A. The UPS shall be designed, manufactured and tested in accordance with the applicable portions of the following standards:



1.
UL 1778 - UPS Standard.



2.
NFPA 70 - National Electrical Code.



3.
IEEE 446 - Recommended Practice for Standby Power Systems.



4.
IEEE C62.41 - Recommended Practice for Surge Withstand ability.



5.
NEMA PE 1 - Uninterruptible Power Systems.

6. OSHA - Occupational Safety and Health Administration.

7. FCC Class A

1.014 DELIVERY, STORAGE, AND HANDLING

A. The UPS module shall be palletized and shipped via air ride or common carrier, as specified by the customer.

B. Shipping splits shall be provided such that no section is more than 1220mm (48”) long.

1.015 PROJECT CONDITIONS (SITE ENVIRONMENTAL CONDITIONS)

A. UPS shall be located in well-ventilated areas, free from excess humidity, dust and dirt and away from hazardous materials. 

B. The UPS shall be designed for indoor installation with ambient temperatures from 32° - 104°F (0 - 40°C), 77°F ±5°F (25°C) for the battery and relative humidity from 0 - 95% non-condensing.

C. The UPS shall be designed for operation at an altitude of up to 1000 meters (3281 feet) without derating. For installation altitudes above 1000 meters (3281 feet), derating shall be in accordance with IEC standard 62040. 

1.016 WARRANTY

A. Refer to GE document # CPB-WR found at http://apps.geindustrial.com/publibrary/checkout/CPB-WR?TNR=Catalogs%20and%20Buyers%20Guides%7CCPB-WR%7CPDF&filename=Warranty%20Addendum%20Consolidated%20All%20Critical%20Power%20Products%20REV4%2009252015.pdf
B. The battery cell manufacturer's standard warranty shall be passed through to the end user.

1.017 FIELD MEASUREMENTS

A. Make all necessary field measurements to verify that equipment shall fit in allocated space in full compliance with minimum required clearances specified in National Electrical Code.

PART 2 PRODUCTS

2.01 MANUFACTURER

A. General Electric Company products have been used as the basis for design. Other manufacturers' products of equivalent quality, dimensions and operating features may be acceptable, at the Engineer's discretion, if they comply with all requirements specified or indicated in these Contract documents.

2.02 EQUIPMENT

A. Furnish General Electric LP33U_80&100KVA Uninterruptible Power Supplies as indicated in drawings.

2.03 COMPONENTS

A. Refer to Drawings for: actual layout and location of equipment and components; current ratings of devices, bus bars, and components; voltage ratings of devices, components and assemblies; and other required details.

2.04 ELECTRICAL CHARACTERISTICS


A.
UPS Module Input.

 Voltage:


208 VAC, 3 phase, 4 wire + ground,
Voltage Range:                         
80 & 100 kVA : –15% to +10%

                                                    Without discharging battery

Frequency:


60 Hertz ±10% continuous.

Maximum Input Current:

150% OF NOMINAL LOAD (for 60 Seconds)

Power Factor:

            
0.98 lagging at nominal input voltage
Current harmonics:

80 & 100kVA < 10%





             At nominal output load and nominal input voltage
Input transient protection:           IEEE C62.41.

EMI filter (STANDARD):

FCC Class compliance


B.
UPS Module Output



1.
Voltage:


208 VAC, 3 phase, 4 wire + ground,



2.
Frequency:


60 Hz



3.
Power rating:


80 & 100 KVA (72 & 90KW)



4.
Voltage regulation:

±1% of nominal for any of the combined 







effects:








a.
No load to full load.








b.
Minimum to maximum output 








power factor.








c.
Minimum to maximum AC input 








voltage.








d.
Minimum to maximum DC input 








voltage.








e.
0 to 40°C ambient temperature.



5.
Dynamic regulation:

±1% from nominal for 100% step load.








±1% from nominal for 50% step load.








Recovering to within 1% in less than 







10msec.



7.
Voltage unbalance:

±2% of nominal for 100% unbalanced 







loads.



8.
Phase separation:

120° ±0.5( of nominal for 100% balanced 






loads.








120° ±1( of nominal for 100% 








unbalanced loads.



9.
Voltage distortion:

<2% THD at 100% load.




(Linear load)






10.
Voltage distortion:

<3% THD at 100% load.




(Non-linear load - IEC62040)





11.
Frequency stability:

60 HZ ±0.1% free running.



12.
Phase-lock window:

60 HZ, +/- 4% (adjustable).



13.
Frequency slew rate:

0.1 Hz to 20 Hz/second, selectable in 







0.1 Hz increments.



14.
Overload capability

a.
Inverter:

125% for 10 minute








150% for 60 seconds




b.
Automatic bypass:
200% for 2 minutes

15. Fault clearing capability

a.
Inverter:

220% (x Nominal Current) for 100milliseconds           







b.
Static bypass:

2000%( x Nominal Current) 








for 1/2 cycle (non-repetitive)



16.
Crest factor:


>3: 1


C.
Battery



1.
Voltage:


288VDC nominal (144 cells)


2.
End of discharge voltage:
232VDC 
RECTIFIER/CHARGER

2.2.1 The rectifier shall consist of an input switch, an input EMI/ transient suppressor network, output filter and solid-state, three-phase rectifiers with control circuitry to provide constant voltage/constant current regulation and a current walk-in on start-up of the rectifier/charger.  The rectifier shall consist of a full wave diode bridge and IGBT voltage booster. Battery charger is installed in the unit connected to the DC link to provide energy to the battery. It consists of IGBTs, diodes and inductors to reduce the ripple current injected into the battery
A. Over current/Transient Protection

1. The input of the rectifier/charger shall be protected from noise and transients by an input EMI/transient suppressor network. 

2. The rectifier/charger shall be electronically regulated and current limited to protect the connections to the inverter input and to prevent damage to the battery.

B. Control Circuitry

1. The rectifier and the Battery charger shall be equipped with microprocessor and FPGA (Field programmable gate array) control circuitry to provide constant DC voltage regulation of ±1% for +15% to -15% AC input voltage change, for ±10% input frequency change, or for 0% to 100% load variations. The rectifier shall be capable of operating at –20% AC (-15% for 50-100kVA) input voltage without discharging the battery..

2. Battery charge current is normally limited to the lesser of:

Max. charging current of 40A.

This will assure minimal battery recharge time while ensuring maximum battery life by limiting charge current to a safe level.

3. Battery charging may be disabled via external contact closure, signaling operation on engine generator.

4. The control circuitry shall enable continuous rectifier/charger operation from an engine generator with output frequency transients of up to 6 Hz.

5. Whenever AC power is applied to the rectifier/charger, the current limiting control circuitry shall walk-in over a period of at least 15 seconds to allow gradual loading of the normal input AC power source.

6. The control circuitry shall automatically provide battery recharge at a pre-selected elevated voltage after return from failure of the normal input AC power.  The control circuitry shall monitor the battery charging current and automatically return to a pre-selected float voltage when the battery current decreases to a preset level thus preventing overcharging or undercharging the battery.

7. The control circuitry shall automatically turn off the rectifier/charger without opening circuit breakers if any of the following conditions occur:

a) High DC voltage.

b) AC over voltage over 110% of normal AC input.

c) Loss of a phase on normal AC input.

8. d) Loss of normal AC input.

C. Capacity

1. The UPS rectifier/Charger shall have sufficient capacity to supply the inverter at 100%, 0.9 PF load plus recharge a battery (sized for up to 30 minutes) to 90% of full capacity within 5 hours of recharge time. The recharge time to 90% of full capacity for battery sizing more than 30 minutes and up to 110 minutes is approximately 10 times of discharge times.

2.05 INVERTER

A. The inverter shall utilize fast-switching IGBT transistors, pulse width modulation (PWM) It shall consist of a switching bridge, DC input, output filter and control circuitry to provide precise AC voltage regulation, harmonic cancellation/conditioning and superior transient response.

B. Control Circuitry

1. The inverter shall be provided with real time control circuitry to provide constant AC voltage regulation and transient response as specified.  The Real time controls shall sample the output continuously to provide precise voltage control.

2. The circuitry shall provide low voltage initial start-up of the inverter and ramp-up to full voltage.

3. The control circuitry shall automatically synchronize and phase lock the inverter output to the bypass AC power source as long as the bypass source is within the synchronization range. The synchronization range shall be adjustable from ±1/8 Hz to ±5 Hz, selectable in maximum increments of 0.1 Hz. If the bypass AC power source is not within these preset limits, then the control circuitry shall break synchronization and lock to an internal crystal oscillator.

4. The control circuitry shall automatically send a signal to the static bypass switch to transfer to the bypass AC source and then turn off the inverter for any of the following conditions:

a. Blown inverter fuse.

b. Over-temperature.

c. Overloads per specified limits.

d. High/low DC voltage.

e. Inverter over voltage or under voltage condition of ±5% (adjustable).

5. The control circuitry shall automatically turn off the inverter when the battery reaches the end of discharge.  The UPS shall automatically restart and return to normal when input AC power returns. The user shall be able to disable this feature.

2.06 AUTOMATIC BYPASS

A. The input of the automatic bypass shall be protected from noise and transients by an input EMI/transient suppressor network. The suppressor network shall be fused in order to minimize damage to the UPS in the event that input transients exceed the rating of the suppression network.

B. The automatic bypass shall consist of one pair of Silicon Controlled Rectifiers (SCR's) per phase, with each pair connected in inverse parallel. The automatic bypass shall be connected between the bypass (input) AC power source and the inverter output.

C. Inverter Failure:  If the inverter is out of normal limits due to under voltage or over voltage, or is shut down for any reason, the automatic bypass switch shall turn on to provide power to the load from the bypass AC power source without interruption.

D. Retransfer to Inverter: The automatic bypass switch shall be capable of automatically retransferring the load back to the inverter after the inverter has returned to normal conditions and stabilized for a preset period of time.  Retransfer shall not occur if the two sources are not synchronized.

E. Automatic Retransfer Lockout:  In the event of multiple transfer - retransfer operations within a short time period (adjustable up to 5 minutes), the automatic bypass switch shall lock to the bypass AC power source after the third transfer. The lock period shall also be adjustable up to 5 minutes. The UPS shall return to normal operation after the lock period has expired. The user shall be able to disable the lockout feature, and/or modify its function to enable lock to inverter instead of bypass.

F. Overload:  If an inverter overload is detected, the automatic bypass switch shall operate as described in section 2.06.C. And D. above.  A transfer shall not occur unless the inverter overload ratings and time duration described in section 2.04.B.14 are exceeded. 

G. Over current Protection

1. Input over current protection shall be provided upstream from the UPS.

2. The automatic bypass switch shall be rated to carry 200% of the UPS's rated output current for 2 minutes and 2000% of the UPS's rated output current for one half cycle.

H. Transfer Conditions

1. The automatic bypass switch shall transfer the critical load from the output of the inverter to the bypass AC power source for the following conditions:

a. Inverter voltage less than 95% of nominal (adjustable).

b. Inverter voltage greater than 105% of nominal (adjustable).

c. Inverter overload period expired.

d. Inverter shutdown for any reason.

2. The automatic bypass switch shall inhibit transfer to the bypass AC power source for the following conditions:

a. Bypass AC power source voltage less than 90% of nominal (adjustable).

b. Bypass AC power source voltage greater than 110% of nominal (adjustable).

c. Inverter not phase-locked to the bypass AC source.

I. Automatic Retransfer Conditions:  The system shall automatically retransfer the load to the inverter provided all of the following conditions are met:

1. The inverter logic and the bypass AC power source are synchronized and in phase.

2. Inverter conditions are normal.

3. The UPS output is not overloaded.

J. Transfer Time:  Maximum transfer time to switch from inverter to bypass AC power source shall be 100 microseconds.

K. Dual Input Configuration (optional):  The rectifier and internal bypass (automatic bypass switch) shall be connected to the AC power source through separate terminals at the UPS input. This dual input configuration shall enable the UPS primary and bypass AC power sources to be provided from separate input feeds for redundancy.  The bypass AC power source shall match the UPS output in voltage, frequency, phase rotation sequence and configuration.

2.07 MAINTENANCE BYPASS SWITCH



The input of the maintenance bypass switch shall be protected from noise and transients by an input EMI/transient suppressor network. The suppressor network shall be fused in order to minimize damage to the UPS in the event that input transients exceed the rating of the suppression network.



An internal, manually operated maintenance bypass switch shall be provided to enable bypassing the critical loads to the bypass AC power source without interruption of power to those loads.  The maintenance bypass switching arrangements electrically isolates the static bypass switch, rectifier/charger and inverter from the bypass AC power source.  The switch shall be physically isolated from the electronics within the UPS enclosure to ensure safety during maintenance
2.08 FRONT PANEL AND USER INTERFACE

A. The UPS front panel includes a graphic display which shows the functional status of the UPS at Home page 
B. The front panel shall also include the following LED indicators:



1.
Operation LED



2.
Alarm LED

3. Warning LED

C. The front panel shall include the following buttons for system operation and control of the LCD display:



1.
System operation buttons:




a.
Inverter ON




b.
Inverter OFF




c.
Total OFF with a protective cover

2. LCD display control buttons are context based. Functionality of each button 


is displayed on each screen

D. The UPS shall include an audible alarm-warning device.  This alarm shall sound whenever any abnormal condition occurs.  The buzzer is silenced once the alarm is acknowledged.  Any subsequent alarm shall cause reactivation of the status indicator and audible alarm.
E. The following parameters shall be measured and displayed by a graphical LCD on the Front Panel.  Each screen shall have the nomenclature of the parameter indicated with the associated value. AC voltage and current values shall be measured in true RMS units.
1. Battery Display

a. Battery voltage.

b. Booster voltage.

c. Battery state of Charge.

d. Battery charge level.

e. Estimated backup time at present load.

f.
Superior Battery management (SBM) Status

2. Mains Display

a. Frequency.

b. Voltage – Phase-Neutral.

c. Bypass Status – Free/Locked



3.
Rectifier Display




a.
AC input voltage - phase to phase.




b.
DC Bus voltage




c.
DC output current.




d.
Input frequency.



4.
Inverter Display




a.
Voltage - phase to neutral.

b.
Output frequency.

c.
Synchronization status. 




5.
Load status display. 




a.
Voltage – Phase-Neutral




b.
Phase current in percent




c.
Load on Bypass/Inverter.

6. Load status display. (Screen-2)

a. Overall Load in KVA.




b.
Overall Load in kW




c.
Load on Bypass/Inverter.



7.
Counter display.




a.
Bypass Failure




b. 
Mains Failure




c.
Overloads




d.
UPS operating hours




e.
Inverter operating hours

F. UPS alarm/event history shall be available through the alphanumeric display on the front panel.  The event history shall store a minimum of 256 previous status and alarm events with the date and time of each occurrence. No software or external remote monitoring equipment shall be necessary to access the alarm/event history.

2.09 EXTERNAL INTERFACE

A. The UPS shall have 6 [optional 12] alarm contacts for remote signaling. These alarm contacts shall each be programmable with any of the following signals:

1. No information    

2. Audible alarm    

3. Summary alarm    

4. Load on utility   

5. Stop operation    

6. Load on inverter    

7. Utility failure

8. DC over voltage

9. Low battery

10. Overload

11. Over temperature

12. Inverter not synched

13. Bypass locked

14. Bypass utility failure

15. Rectifier utility failure

16. Battery discharge

17. Manual bypass on

18. Rectifier on

19. Inverter on

20. Equalize boost charge

21. Battery ground fault

22. Battery fault

23. User input 1

24. User input 2    

B. Programming of the alarm contacts requires access with the appropriate password. The alarm contacts shall be accessible through a 37-pin plug or a standard wiring terminal block. 

C. The UPS shall have two inputs for connection to external contact closures. The status of these external contacts can be monitored from the front panel of the UPS. The default configuration for these external signals shall be as follows:

1. Aux. Input No. 1/’On Generator’

2. Aux. Input No. 2/not defined

D. The ‘On Generator’ signal shall be used to optimize operation of the UPS while AC power is being supplied from an engine-generator. The following parameters shall be programmable in this mode:

1.
Inverter synchronization with generator (enable/disable). This parameter (disabled) shall protect the critical load from all frequency transients associated with engine-generator operation.

2.
Automatic bypass to generator (enable/disable). This parameter shall allow the user to prevent transfer of the critical load directly to the output of the engine-generator.



3.
Inverter output frequency slew-rate. This parameter shall allow the user to specify the maximum frequency rate-of-change when the inverter is phase-locked to an engine-generator. Adjustment range shall be 0.1 to 20.0 Hz/second, in 0.1 increments.  This adjustment shall be independent of normal operation slew-rate.



4.
Recharge capability (enable/disable/delay). This parameter shall allow the user to select whether or not, and/or when the battery will be recharged while the UPS is powered from an engine-generator. This parameter shall be programmable directly in minutes, with zero disabling battery charging. This will conserve fuel and allow closer sizing of the engine-generator. The UPS rectifier shall also include a soft-start circuit to limit inrush current and apply load to the engine-generator gradually.

2.010 RS-232 COMMUNICATIONS PORTS

A. The UPS shall include one RS-232 port. These ports shall allow full remote monitoring, control and management of the UPS system. All access to control functions through these ports shall be protected from unauthorized access.

1. Port 1 shall allow access to critical UPS measurements, functions and historical data through the optional IRIS or Power JUMP Universal Management software. This software shall also enable access through the internet, enabling the UPS to notify service personnel of any problems.

2.011 DESIGN

A. Parameters: In order to increase accuracy and reduce Mean Time To Repair (MTTR) the UPS must be fully adjustable and have the ability to be calibrated with the use of programmable parameters. Access to these parameters shall be available remotely to facilitate remote servicing and diagnostics or thru the front display. Manual adjustments using potentiometers or dipswitches will not be acceptable. The parameters shall have different levels of access with each level being password protected. Special interfacing equipment or proprietary software shall not be required for UPS service or maintenance.

B. Maintenance:  Control circuits shall be capable of being tested while the critical loads are bypassed to the bypass AC power source.  All adjustments and tests shall be possible from the front of the UPS with the use of standard test equipment (volt-ohm-milliampere meter and oscilloscope).  Control circuits shall utilize plug-in connections for ease and speed of repairs.  Special extender boards shall not be required.  All control logic shall be contained on a single control board for ease of troubleshooting and to minimize spare parts requirements.

C. Factory trained service provider shall be capable of performing maintenance and repair of the UPS. Calibration and diagnostics of the UPS shall be performed either remotely or thru the front display and shall be facilitated thru programmable parameters.

D. Logic Power Supply:  The logic power supply shall receive power from triple redundant battery (DC) and AC power sources.  It shall be capable of supplying triple redundant logic power from any of the available sources.

2.012 CONSTRUCTION

A. Enclosure:  The UPS electronics shall be housed in a standard indoor enclosure. The enclosure shall be primed and painted inside and outside with manufacturer's standard paint.  The enclosure shall be freestanding.

B. Mobility:  The equipment shall be suitable for location directly on computer room with suitable ventilation.  Maximum dimensions shall be:

	

	LP 33U Series 80 & 100 kVA
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C. Layout:  Modules and subassemblies shall be mounted in open construction style so that each may be easily serviced or replaced from the front of the enclosure. The equipment shall be constructed so that each power assembly can be replaced without a soldering iron or special tools.  Cable and conduit connections shall be through the top or bottom of the UPS enclosure.

D. Material and Workmanship

1. Workmanship shall be first class in every respect.

2. All material shall be new and of best industrial grade.

3. Internal wiring conductors shall be combined into cables or bundles, and shall be tied securely together.

4. All bundled wiring shall be identified by color codes or by wire numbers.  Power cables shall be identified at each end.  

2.013 COOLING

A. The UPS shall be forced air-cooled with redundant fans.  Inlet air temperature shall be monitored and displayed.  The cooling shall be adequate for operation at altitudes up to 1,000 meters (3,281 feet).  

2.014 NOISE REDUCTION

A. The UPS shall be designed and constructed such that the audible noise level is reduced to a typical 65 decibel, measured on the A scale at one 5 feet (1.5 meters) from the front of the cabinet.

2.015 BATTERY

A. The UPS shall be designed to operate with any common lead-acid or nickel-cadmium battery type. The installed battery type,  rating & Charging Current shall be programmed into the UPS at start-up. This will maximize the life of the battery. The UPS shall include a programmable battery test feature. This test will perform a partial discharge of the battery with the UPS on line in order to isolate open or weak battery cells. Pass or fail results of test will be logged into the history of the UPS and failures will activate an alarm on the front panel. The user shall have the ability to enable fully automatic, as well as manual battery testing.

2.016 EMERGENCY POWER OFF

A. The UPS shall include an Emergency Power Off (EPO) circuit.  Activating this circuit shall cause immediate shutdown of all UPS operations. This operation will shut down the critical load.

B. The UPS module shall include provisions to activate the EPO circuit remotely by a contact closure.

PART 3 EXECUTION

3.01 EXAMINATION

A. Verify that UPS modules are ready to install.

B. Verify field measurements are as [shown on Drawings] [instructed by manufacturer].

C. Verify that required utilities are available, in proper location and ready for use.

D. Beginning of installation means installer accepts conditions.

3.02 INSTALLATION

A. Contractor shall furnish and completely install all UPS equipment as shown on drawings and per manufacturer's instruction books.

B. The equipment shall be installed in accordance with the manufacturer's recommendations as well as in accordance with local and national electrical codes.  

3.03 FIELD QUALITY CONTROL

A. The equipment shall be commissioned and energized by an authorized representative of the equipment manufacturer.  A signed service report shall then be submitted after equipment is operational to initiate the warranty.

3.04 ADJUSTING

A. Refer to manufacturer's instruction book to make adjustments to circuit breakers, as required.

B. Set trip units per Engineer's recommendations.

3.05 CLEANING

A. Clean interiors to remove construction debris, dirt, and shipping materials.

B. Repaint scratched or marred exterior surfaces to match original finish.

END OF SECTION
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