	BJC HEALTHCARE Project No. XX-XXXX
	BJC HEALTHCARE PROJECT NAME

	AE Name 
	Issue Description 

	AE Project No.
	Month, 00, 0000



SECTION 26 35 33 – POWER FACTOR CORRECTION EQUIPMENT
PART 1 -  GENERAL

1.01 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
B. Specifications throughout all Divisions of the Project Manual are directly applicable to this Section, and this Section is directly applicable to them.

1.02 SUMMARY

A. Section specifies the furnishing and installation of automatic medium-voltage power factor correction capacitor banks as shown on the drawings and specified herein.

B. The automatically controlled power factor correction equipment shall be completely functional with all the necessary parts including all of the required electrical equipment, wiring, control devices, protective devices, test mechanisms, etc.
1.03 REFERENCE STANDARDS
A. The latest published edition of a reference shall be applicable to this Project unless identified by a specific edition date.

B. All reference amendments adopted prior to the effective date of this Contract shall be applicable to this Project.

C. All materials, installation and workmanship shall comply with the applicable requirements and standards addressed within the following references:

1. ANSI/IEEE 18 - Standard for Shunt Power Capacitors.
2. ANSI/IEEE C37.99 - Guide for the Protection of Shunt Capacitor Banks.

3. UL 810 – Capacitors.
4. UL 508 - Industrial Control Equipment.
5. NEMA CP 1 - Shunt Capacitors.
6. NEC Article 460 – Capacitors.
1.04 COORDINATION
A. Coordinate sensor-communication module package with power monitoring equipment specified in Section 26 09 13 Power Status and Monitoring System for successful transmission and remote readout of monitoring data specified in this Section.
1.05 SUBMITTALS

A. Product Data:  Submit manufacturer’s data for capacitors, contactors, fuses, voltage and current transformers, relays, controller and other components.

B. Drawings:  For automatic power factor correction units.

1. Detail equipment assemblies and indicate dimensions, weights, method of field assembly, components, and location and size of each field connection.  Show access and workspace requirements and required clearances.

2. Wiring Diagrams:  For power, signal, and control wiring.
C. Operation and Maintenance Data: For equipment to include in emergency, operation, and maintenance manuals.  In addition to items specified in Section 01 31 00 Project Administration, include the following:

1. Equipment function, normal operating characteristics and limiting conditions.

2. Assembly, installation, alignment, adjustment and checking instructions.
3. Operating instructions, for start-up, routine and normal operation, regulation and control, shutdown and emergency conditions.

4. Maintenance instruction.
5. Guide to “troubleshooting”.

6. Parts list and predicted life of parts subject to wear.

7. Outline, cross section and assembly drawings; engineering data; and wiring diagrams.

8. Test data and performance curves, where applicable.

9. Approved shop drawings.

10. Proposed settings.

1.06 DELIVERY, STORAGE and HANDLING

A. Deliver units in factory-fabricated, water-resistant wrapping, mounted on shipping skids.

B. Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas or heavy plastic cover to protect units from dirt, water, construction debris, and traffic.

C. Handle the equipment assemblies using lifting eyes, brackets or skids provided.  The units are to be kept in an upright position as indicated on the packaging and per manufacturer’s recommendations.
1.07 WARRANTY

A. Manufacturer's warranty form in which manufacturer agrees to repair or replace components those fail in materials or workmanship within specified warranty period. 
PART 2 -  PRODUCTS

2.01 GENERAL

A. All materials shall meet or exceed all applicable referenced standards, federal, state and local requirements, and conform to codes and ordinances of authorities having jurisdiction.

B. Provide a factory-assembled capacitor banks, contactors, automatic controls, main and ground disconnect switches, fuses, accessories, copper bus and conductors, all mounted in an enclosure.  Refer to design document for system voltage, phase, frequency, available RMS symmetrical fault current and kVAR rating.
2.02 MANUFACTURERS

A. ABB.

B. Square D.

C. General Electric.

2.03 Performance Requirements:  
A. Controls:  Controls shall permit selection of a target power factor, adjustable to any value between 0.80 lagging and unity, programmable from a keypad.  Controls continuously sense the power factor on circuits being corrected and, when the power factor differs from the target setting for more than 10 seconds, operate a contactor to switch a capacitor bank into or out of the circuit.  Contactors are opened or closed as required to bring the corrected circuit power factor closer to the target setting.  Provide solid-state microprocessor based automatic controller to open and close contactors as required to meet the desired power factor.  The solid-state controller shall be capable of receiving the actual power factor signal from a RS485 communication link and ModBus protocol.  Provide control power transformer adequately fused on primary and secondary sides.  Provide monitoring system for detection of blown fuses.
B. Voltage Transformer and Current Transformer:  Type, configuration, and ratio to suit sensing and mounting conditions.

C. Contactors:  Three pole; rated for the repetitive high-inrush-switching duty in the capacitor application.

D. Capacitors:  Each capacitor shall be individually fused with the appropriately sized current limit fuse.  Provide all film type capacitors in a metal tank.  Dielectric fluid shall be nonflammable, biodegradable, nontoxic, and contain no PCBs.  Each capacitor unit shall have an internal discharge resistor that will reduce the terminal voltage to a safe level and within the time window required by NEC, after capacitor has been disconnected from the source of supply.

E. Fuses for Protection of Capacitor Banks:  Rated to protect contactor, interconnecting wiring, and capacitors.  Provide (3) spare fuses per each type in Spare Fuse Cabinet with hinged lockable door.  The Spare Fuse Cabinet shall be wall mounted in the vicinity of power factor correction equipment.

F. Enclosure:  NEMA type per drawing.  Enclosure shall be steel with hinged door and hand-operated catch.  Door shall be interlocked with controls or main circuit breaker to de-energize capacitors before door can be opened.

1. Factory Finish:  Manufacturer's standard enamel over corrosion-resistant treatment or primer coat.   Furnish one pint of finish paint for touch-up after installation.
G. Reactors:  Provide reactors on each capacitor stage to minimize inrush and transients associated to capacitor switching.
H. Local Display:  LED or liquid-crystal digital type, mounted in door of enclosure, indicating the following:

1. Target and actual power factors accurate to plus or minus 1 percent of reading.

2. Steps energized.
3. Step reconnection delay.

4. Real and reactive currents.

5. Voltage total harmonic distortion.

6. Alarm codes.

I. System Alarms:  Alarm relay and local display indication of the following conditions:
1. Low power factor.

2. Leading power factor.

3. Frequency not detected.

4. Over-current.

5. Over-voltage.

6. Over-temperature.

7. Excessive voltage total harmonic distortion.

8. Capacitor overload.

9. Loss of capacitor.
J. Remote Monitoring Components:  Sensors, associated communication modules, and network interface units, matched to and compatible with electrical power monitoring and control network.  Communication module shall have capability to transmit the following data to remote monitoring devices:

1. System in alarm.

2. Power factor set point.

3. Corrected power factor.

4. Number of capacitor steps activated.

K. Key Interlocking System:  Key interlocking system shall be provided, to ensure safe access into the capacitor bank enclosure.
2.04 identification

A. Identify power factor correction equipment by nameplate per the requirement of EQUIPMENT AND DEVICE MARKING in Section 26 01 00.
PART 3 -  EXECUTION

3.01 INSTALLATION

A. Install power factor correction equipment where shown, in accordance with the manufacturer’s written instructions and recognized industry practices, to ensure that the installation complies with the requirements and serves the intended purposes.

B. Install freestanding equipment on concrete housekeeping pad per the requirement of Section 26 01 00.  Maintain minimum workspace according to Code requirement and manufacturer's written instructions.
C. Connect remote monitoring communication module to electrical power monitoring and control data network through appropriate network interface unit.  Install communication with BAS System if applicable per construction documentation.
3.02 TESTING

A. Follow the manufacturer’s recommended test procedure to verify the controller’s operation and to insure that the settings operate the power factor correction equipment correctly.  See Section 26 08 13 Electrical Systems Prefunctional Checklists and Start-ups and Section 26 08 16 Electrical Systems Functional Performance Tests for requirement of pre-functional and functional tests.
B. Contractor’s tests shall be scheduled and documented in accordance with the commissioning requirements per Section 26 08 00 Electrical Systems Commissioning.  Verification testing performed by the contractor shall be witnessed by Owner’s representative or Owner’s designated Commissioning Agent.
C. After commissioning is completed, set the targeted power factor as per design. 

3.03 TRAINING

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain automatic power factor correction units.
END OF SECTION 26 35 33
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