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SECTION 263533 - POWER FACTOR CORRECTION EQUIPMENT
Revise this Section by deleting and inserting text to meet Project-specific requirements.

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

PART 1 -  GENERAL

1.1 SUMMARY

A. Section includes power factor correction equipment rated 600 V and less.

1.2 ACTION SUBMITTALS

A. Product Data:  For each type of product indicated.

B. Shop 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.

1.3 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.

B. Warranty:  Sample of special warranty.

1.4 CLOSEOUT SUBMITTALS

A. Operation and maintenance data.

1.5 QUALITY ASSURANCE

Retain first paragraph below if Contractor selects testing agency or if Contractor is required to provide services of a qualified testing agency in "Field Quality Control" Article.  Qualification requirements are in addition to those specified in Section 014000 "Quality Requirements," which also includes the definition for "NRTL" (nationally recognized testing laboratory).

A. Testing Agency Qualifications:  Member company of NETA or an NRTL.

1. Testing Agency's Field Supervisor:  Currently certified by NETA to supervise on-site testing.

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

C. Comply with IEEE 18 and NEMA CP 1.

D. Comply with NFPA 70.

1.6 WARRANTY

See Editing Instruction No. 6 in the Evaluations for guidance about specifying special warranty.

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace capacitor-bank components that fail in materials or workmanship within specified warranty period.

Verify available warranties and warranty periods for capacitor cells with manufacturers listed in Part 2 articles.

1. Warranty Period:  [Five] <Insert number> years from date of shipment on capacitors; one year on all other components.

PART 2 -  PRODUCTS

2.1 CAPACITORS, GENERAL

This article specifies the requirements for each cell and which are common to fixed and automatic capacitor banks.

A. Comply with UL 810.

B. Construction:  Multiple capacitor cells or elements, factory wired in three-phase groups and mounted in metal enclosures.

Most capacitor cells for power factor correction on low-voltage power systems are type described in first paragraph below, but other types are available.  See Editing Instruction No. 3 in the Evaluations.

C. Cells:  Dry metallized-dielectric or liquid-filled, self-healing type.  Each cell shall be encapsulated in thermosetting resin or bio-degradable, Class IIIB, combustible fluid inside plastic or aluminum container.

D. Rupture Protection:  Pressure-sensitive circuit interrupter for each cell.

2.2 FIXED CAPACITORS

Retain this article for shunt capacitors that provide a fixed value of reactive power.

A. Description:  Factory wired, ready for field connection to external circuits at a single set of terminals.  Comply with UL 810.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of first two paragraphs and list of manufacturers below.  See Section 016000 "Product Requirements."

Retain option in first paragraph below if manufacturer's name and model number are indicated in schedules or plans on Drawings; delete option and insert manufacturer's name and model number if not included on Drawings.

B. Basis-of-Design Product:  Subject to compliance with requirements, provide Staco Energy Products Co; model designation StacoVAR PF, or PFH, or comparable product by one of the following:

1. General Electric Company; GE Consumer & Industrial - Electrical Distribution.

2. Square D; a brand of Schneider Electric.

3. <Insert manufacturer's name>.

Coordinate first paragraph below with Drawings.  Retain references to fuses if all fixed capacitors are fused.

C. Fuses:  Current-limiting, non-interchangeable type; factory installed in each phase and located within the equipment enclosure.  Features include the following:

1. Interrupting Capacity:  200,000 A

2. Fuse Ratings and Characteristics:  As recommended by capacitor manufacturer.

3. Neon Indicator Lamp for Each Fuse:  Connect to illuminate when fuse has opened, but is still in place, and locate so it is visible from outside the enclosure.

Retain first paragraph below for factory-installed discharge resistors.  See Editing Instruction No. 7 in the Evaluations for conditions when resistors should be installed.

D. Discharge Resistors:  Factory installed and wired.

Coordinate paragraph below with the Three-Phase Capacitor-Bank Schedule in the Evaluations.  See Editing Instruction No. 4 in the Evaluations.

E. Enclosure:  NEMA 250, steel, arranged to contain the fluid leakage from capacitor cells; factory equipped with mounting brackets suitable for type of mounting indicated.

Retain one of three subparagraphs below, or delete all if enclosure type is indicated in the Three-Phase Capacitor-Bank Schedule in the Evaluations.  See Editing Instruction No. 2 in the Evaluations for environmental conditions that might be inserted below.

1. Indoor Enclosures:  NEMA 250, Type 1 or 12 or as indicated.

2. Outdoor Enclosures:  NEMA 250, Type 3R or as indicated.

2.3 AUTOMATIC POWER FACTOR CORRECTION UNITS

A. Description:  Capacitors, contactors, controls, and accessories factory installed in independent enclosures complying with NEMA ICS 2.  Comply with UL 810.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of first two paragraphs and list of manufacturers below.  See Section 016000 "Product Requirements."

Retain option in first paragraph below if manufacturer's name and model number are indicated in schedules or plans on Drawings; delete option and insert manufacturer's name and model number if not included on Drawings.

B. Basis-of-Design Product:  Subject to compliance with requirements, provide Staco Energy Products Co.; model designation StacoVAR PA, or PH, or comparable product by one of the following:

1. General Electric Company; GE Consumer & Industrial - Electrical Distribution.

2. Square D; a brand of Schneider Electric.

3. <Insert manufacturer's name>.

C. Performance Requirements:  Controls permit selection of a target power factor, adjustable to any value between unity and 0.80 lagging.  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 number of switching steps indicated on the Three-Phase Capacitor-Bank Schedule.

D. Current Transformer:  Type, configuration, and ratio to suit sensing and mounting conditions.

E. Main Circuit Breaker:  Thermal-magnetic, inverse time-current element for low-level overloads, and instantaneous magnetic trip element for short circuits.  Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.

F. Controls:  Solid-state, microprocessor-based controls, including the following:

1. Undervoltage relay that interrupts capacitor switching and disconnects capacitors for power-supply interruptions longer than 15 minutes.

2. "Advance" and "Retard" push buttons on the control panel to permit manually controlled capacitor-bank switching.

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

For fault-current considerations, see Editing Instruction No. 5 in the Evaluations.  Indicate on Drawings maximum fault current at capacitor input terminals.

H. Fuses for Protection of Capacitor Banks:  Rated to protect contactor, interconnecting wiring, and capacitors.

Retain first paragraph below for factory-installed discharge resistors.  See Editing Instruction No. 7 in the Evaluations for conditions when resistors should be installed.

I. Discharge Resistors:  Factory installed and wired.

Retain one of first two paragraphs below to limit voltage spikes when switching capacitors on or off line.

J. Inductors:  When contactors do not include damping resistors, air-core type inductors, connected in capacitor circuits are required; rated to limit switching surges to within contactor ratings.

K. Precharge Capacitor Circuit:  Resistive, precharge circuit to charge capacitors prior to switching and to limit switching surges to within contactor ratings.

L. Enclosure:  NEMA 250, [Type 1] [Type 3R] [Type 12], steel, with hinged door and hand-operated catch.  Door shall be interlocked with controls or main circuit breaker to de-energize capacitors when door is opened or a barrier is required to shield personnel from live components.

1. Factory Finish:  Manufacturer's standard enamel over corrosion-resistant treatment or primer coat.

M. 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.

N. 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. Overcurrent.

5. Overvoltage.

6. Overtemperature.

7. Excessive voltage total harmonic distortion.

8. Capacitor overload.

9. Loss of capacitance.

2.4 SOURCE QUALITY CONTROL

A. Factory test power factor correction equipment before shipment.  Comply with NEMA CP 1.  Include the following:

1. Routine capacitor production tests, including short-time overvoltage, capacitance, leak, and dissipation-factor tests.

Retain subparagraph below if specifying an automatic system.

2. Functional test of all operations, controls, indicators, sensors, and protective devices.

PART 3 -  EXECUTION

3.1 INSTALLATION

A. Install freestanding equipment on concrete bases.  Cast-in-place concrete is specified in Section 033000 "Cast-in-Place Concrete."

B. Maintain minimum workspace according to manufacturer's written instructions.

C. Identify components according to Section 260553 "Identification for Electrical Systems."

3.2 FIELD QUALITY CONTROL

A. Perform tests and inspections.

Retain subparagraph below to require a factory-authorized service representative to assist Contractor with inspections, tests, and adjustments.

1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

Retain paragraph below to describe tests and inspections to be performed.

B. Tests and Inspections:  Perform each visual and mechanical inspection and electrical test stated in the following Sections, except optional tests, in NETA Acceptance Testing Specification.  Certify compliance with test parameters.

1. Current Transformers.

2. Capacitors and Reactors, Capacitors.

3.3 DEMONSTRATION

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