Type: PM1000

Section  16000

Pole Mounted Capacitors Bank

Technical specification:


POLE MOUNTED CAPACITOR EQUIPMENTS

This specification covers the requirements for 3 phase pole mounted PM1000 Gentec capacitor banks rated :

· [ ____ ] kVAR

· [ ____ ] kVolts line-to-line, 50 Hz or 60 Hz used outdoors in overhead distribution shunt capacitor installations.

1. STANDARDS

a. Where applicable, capacitor units used in pole mounted banks shall conform to: NEMA standards publication CP-1 - 1988 (Shunt Capacitor), IEEE Standard for Shunt Power Capacitors, Std 18 - 1992 & IEC Publication 871-1 (1987), or latest revision of each standard.

2. CAPACITOR UNIT CONSTRUCTION

a. Capacitor units shall conform to requirements.

i.  Specifications for High Voltage Capacitors.

1. ____ kVAR  ____ Volts

2. ____ BIL      ____ Bushing

b. In summary: 
i. Capacitor case material shall be type AISI# 409 stainless steel suitable for outdoor service.

ii. Capacitor bushings shall be light grey, wet processed porcelain, welded to the top of the case.
iii. The capacitor case shall be painted ANSI #70 sky grey with a durable Epoxy/Urethane composition which meets the requirements of ANSI C57.12.31 (Pole Mounted Transformer)
iv. Enclosure Coating Integrity). Mounting brackets shall be stainless steel, with 15.62” spacing between mounting slots and shall include an unpainted portion on the bottom mounting surface for proper grounding of capacitors to pole top equipment racks.

v. The bushing terminal(s) and ground lug (where applicable) shall be stainless steel and be equipped with a clamp-type terminal connector to accommodate copper or aluminium conductors from number 10 AWG solid to number 1 AWG stranded conductors. 

vi. The nut shall be plated soft brass to strip, if excess torque is applied, before damage to the bushing or stud.

vii. The rating nameplate shall be anodized aluminium and shall be located on the narrow side of the capacitor can.

3. In addition, each capacitor shall be internally fused for a maximum protection
4. INTERNAL CONSTRUCTION AND PROCESSING

a. Capacitor units shall be of an "all-film" design using 2 sheets of Hazy Polypropylene Film as the solid dielectric material with mechanical crimped connections to capacitor elements and aluminium flag-tap connections.

b. Each capacitor shall be provided with a discharge resistor assembly to reduce the residual voltage to 50 volts or less within 5 minutes after the capacitor is disconnected from rated voltage

c. Prior to fluid impregnation, each capacitor shall pass a helium mass spectrometer leak test sensitive to a rate of 1 x 10 -6 cc per second followed by impregnation and sealing under positive pressure for improved performance in low temperature applications.

d. Insulating fluid shall be a Non-PCB Synthetic Aromatic Hydrocarbon suitable for use in outdoor shunt capacitors and shall comply with all current environmental standards for application in temperature ambient ranging from -40 to +50 degrees C.

5. ELECTRICAL REQUIREMENTS

a. Capacitor units shall be capable of continuous operation and meet permissible overload conditions as listed in the latest revision of applicable standards.

6. RACK ASSEMBLIES FOR POLE MOUNTING

a. Racks and pole mount frames shall be constructed with light-weight structural aluminium or galvanised and shall include the following design features:

i. Assemblies shall be free-standing such that the bottom surface of capacitor cans mounted in racks do not touch the ground during shipping & storage.

ii. Four equally spaced lifting eyes shall be provided such that rack assemblies can be evenly lifted in place.

iii. Pole mount frames shall be designed with 18 inch pole-bolt spacing for mounting on round wooden or square concrete poles and shall not require pole (sway) braces or pole bands for standard mounting conditions.

iv. Standard pole mount racks shall be designed and pre-drilled for future additions of accessories including single-pole switches, junction box assemblies, control power transformers and lightning arresters.

v. An oxide inhibitor shall be applied between the capacitor mounting rack and related pole mount frame and shall also be applied between the rack (or frame) and related ground terminal assembly.

vi. Capacitors shall be mounted in racks capable of holding either three, six or nine units with 8 inch spacing between unit centerlines and a minimum of: 9 inch spacing for 95 KV-BIL and 14.5” spacing for 125 / 150 KV-BIL - between unit centerlines in adjacent phases.

vii. All high voltage connections shall be made using #4AWG copper wire (either stranded or solid),

viii. including 5 KV cable insulation. Wiring between capacitor terminals and the rack (for grounded wye applications) is to consist of bare #4 AWG solid copper wire.

ix. Wild-life protectors (bird caps) are to be used over all bushing terminals.(optional)
7.  Switching

a. Switches shall be oil or vacuum(optional) type with similar electrical ratings produced and tested in compliance with the latest revision of ANSI 37.66 standards.

b. Switches shall include a manual operating lever. Motor operated oil switches shall include a 5-pin receptacle for control wiring connections to a rack-mounted junction box assembly.

c. Control voltage shall be 120 VAC at 60 Hz.

d. One switch shall be provided per phase complete with factory assembly and wiring - switches locations are to be specified in the proposal.

e. Switched banks with motor operated switches shall include a weather tight aluminium junction box / cable assembly mounted on the rack side near the pole.

f. Each junction box assembly shall include: #14 AWG control cables rated for 600 volts with a minimum of three conductors color coded “white” (common), “red” (closing) & “black” (tripping). These cables shall include 5-pin plugs to mate with switch receptacles and shall terminate in a 6-position terminal block mounted in the junction box.

g. Terminal blocks shall be marked: “L” (for Line), “G” (for Ground), “C” (for closing), “T” (for Trip) & “5” , “6” (for last two positions).

h. Junction box covers shall slide into position and shall not require screws for attachment.

8.   ACCESSORIES (optional)

a. Lightning Arresters (available as requested) shall be Polymer MOV  Distribution class

b. Arresters with one arrester per phase assembled and wired per rack.

c. Control Power Transformers (available as requested) shall be rated 1.0 KVA with additional ratings according to application and shall be fully assembled and wired on the rack. CPT’s for grounded wye (four-wire) systems shall be rated for and connected line to ground and shall be provided with one primary bushing & one low voltage secondary bushing. CPT’s for three-wire systems without solid grounding (including delta connected and floating wye systems) shall be provided with two primary and one secondary bushing.

d. Capacitor Controls (available as requested) and other accessories are to be shipped and mounted separately.

9.  Bid Documentation

a. Each proposal shall include the following documentation for evaluation purposes

10. CAPACITOR UNITS

a. Description of capacitor units, including:
· Number of series sections

· Voltage per section

· Average dielectric stress in volts per mil including both film & fluid thicknesses

· Film thickness

· Number of sheets of film

a. Outline drawings of capacitor units.

b. Material Safety Data Sheet and quantity of insulating fluid per unit.

c. Certification of ability to pass capacitor design tests including over-voltage endurance as well as long-term life.

11.  POLE TOP EQUIPMENTS (optional)
1. Complete listing of accessories mounted on rack including descriptions / ratings for:

a.) Switches

b.) Control Power Transformer

c.) Lightning Arresters

d.) (other special materials)

2. List of accessories shipped separately (for mounting by customer) including:

a.) Controls

b.) (other special materials)

3. Outline drawing of pole top equipment showing all capacitor units and accessories quoted with related wiring and including schematic view of junction box terminal color coding / wiring.

4. Listing of all exceptions or deviations from this pole top capacitor equipment specifications.
Construction Standards

The Capacitors Bank has been designed to the following standards:

UL ................................ Underwriters Laboratories
CSA ............................. Canadian Standards Association

IEEE 519-1992 ............ Guide for Harmonic Content.

NEMA .......................... National Electrical Manufacturers

Association ANSI .........American National Standards Institute

IEEE ............................ Institute of Electrical & Electronic Engineers

OSHA ...........................Occupational Safety & Health Act

ISO 9000 2008 ………  Quality Control Certification
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