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Technical specification
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Electric Section  16000
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Harmonic Filter and Power Quality Correction Center. 

1. General

SUMARY

This section included Power and Automatic Power Factor Correction and Filter Bank.

Automatic Power Factor Correction shall be ___ kVAR switching steps of ____ kVARS for the _ _  x  _____ kVAR unit.

The complete equipment shall be pre-wired and factory assembled, including main terminal lugs, a micro-processor programmable controller, individual capacitor stages including current limiting fuses, tuning reactors and contactors cabled to each capacitor bank step. Each bank should have _____kVAR  at  ____ Volts.

The assemblies will be UL listed & CSA approved.

2. Enclosure 

The capacitor unit shall consist of 12 gauge steel enclosure, EEMAC 1A casketed, to form a rigid free standing, dead front structure. The access door in front shall be hinged and complete with provision for locking. The door(s) shall have mechanical interlocks trough the breaker (optional), so that a door cannot be opened with a unit energized.  An interlock defeater mechanism shall allow intentional access. The removable lifting lugs shall be provided to permit the lifting of the assembled capacitor unit.

The interior of each unit door shall have a unit schematic and wiring diagram.

3. Capacitors

Capacitor units will be the dry self healing type DSHI series having no free fluid. Capacitors must be dry DSHI type with internally fused. Oil design cells containing flammable liquid and pressure sensitive interrupters will not be allowed. 

Each unit will be comprised of individual cells mounted in a common free standing steel enclosure internally interconnected to three external terminal bushings whit the special heat transfer package. Cells will not be exposed within the bank enclosure. Trays of individual cells will not be allowed.                                                                     

Operating Voltage shall be [208] [240] [480] [600] Volts (line to line), three phase, [50] [60] Hertz.

The capacitors shall be dry type, low loss (0.5W per kVAR), self healing dielectric with special heat transfer package.  Internal fuses interrupter in each capacitor cell. The discharge resistors shall drain residual voltage to 50V or less within one minute of de-energization.

Total KVAR size is

[        ] KVAR at operating voltage.

Capacitor steps shall be
[        ] KVAR  legs.

Capacitor shall be rated for 125% continuous over voltage and 150% continuous overcurrent. Insulation impulse levels shall be 15 kv crest. Operating temperatures will be [minus] 40 degrees celcius to (plus) 45 degrees celcius.

Use DSHI dry self healing capacitor technology. The Capacitors shall be fitted with correctly sized current limiting fuses.
4. Tuning Reactors 5Th, 7Th, 11Th, 13Th 
Tuning reactors for each capacitive branch shall be selected such that filter tuning of each branch is equal to :

· 5Th ( 300 Hz)
· 7Th (420 Hz)

· 11Th (660 Hz)

· 13Th ( 720 Hz)

Reactor shall be constructed of EI laminated low hysteresis core with a controlled air gap and three copper windings of rectangular cross section glass insulated copper conductor.

Reactor assembly shall be impregnated with high temperature thermo-setting insulation material.  Reactor insulation shall be rated for 115 Deg C rise over a 40 Deg C ambient class H 180’C.

Center leg of tuning reactor shall have an embedded thermistor to a de-energize the associated contactor in the event of overheating.

5. Control Hardware

Contactors shall be capacitor switching rated for 10 million operations and rated at  135% of nominal current. 
6. Controller  Model # NC12

Low voltage, 120V control circuit transformation shall be provided within the enclosure.

A shorting terminal shall be provided for two incoming current transformer wires

The Multi-step programmable solid state power factor control equipment shall be designed to automatically maintain desired power factor level, adjusting to system load requirements in selected kVAR steps.  The solid state control shall respond to a current signal from the current transformer and to a voltage signal from a potential transformer included in the equipment with a built-in adjustable time delay to prevent hunting.

Automatic and manual operation shall be 12 switching steps of ____ kVARS for the   __  x _____ kVAR unit  

An ON power indication and AUTOMATIC / MANUAL override control shall be provided.

A Liquid Crystal Display of power factor and alarms shall be provided.  Indication of stage energization and inductive / capacitive condition shall be provided.

An alarm dry contact closure shall be provided in the event that target power factor is not met, power to the controller has been lost or CT current is too high/low, temperature exceeds preset limits or a system over voltage condition occurs.

An automatic shutdown and systematic re-staging of capacitor stages shall be provided in the event of a power loss, high internal system temperatures, a system under voltage, over voltage, resonance or high harmonic content condition.

7. Optional(s) matter :

A ) The breaker interrupting capacity shall be  ( ____ A.) 42 kA 480V. or 35 ka  600V..  ( others rated on request)

B ) Blown fuse indicating lights.

C ) Current Phases monitoring
TECHNICAL INFORMATION REQUIRED

8. Required with proposal :
Dimensioned outline drawings showing overall and individual component forming part of the substation or equipment.

Deliveries schedule of equipment including date of factory test, arrival sequence and date of last arrival.

List of major components including sizes and weights

Cable incomer details

Completed Data sheets (Attached)

PERFORMANCE REQUIREMENTS

8.
Warranty 
The supplier shall guarantee that the equipment 18 month from shipping or 12 months from start-up.
9.
Start-Up Assistance

The tender shall include start-up assistance as required normally for equipment of this type. This means that a capable factory representative with intimate knowledge of the equipment supplied shall be available for assistance on the site immediately prior to and during start-up. State the amount of time included. The tender shall also include the cost per day for time longer than this, if the request is made during the start-up.

10.   Quality control, TESTS AND INSPECTIONS

The supplier shall be ISO 9001 – 2000 production certified.

The supplier shall provide with this bid the test procedures that he proposes to be used to document and establish “Final Acceptance”.

Prior to shipment all units shall be properly assembled and tested completely in order to ensure operation in accordance with UL and CSA requirements. Test certificates to be supplied with final drawings. A final witness test may be made for the Purchaser or his representative prior to shipment.

11.
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 9001 – 2008 …… Quality Control system

12.
Installation :

All equipment will be installed and tested as NEC and CEC code requirements.


Acceptable Manufacturer and Product will be FT200 Gentec or equivalent approved
FT200 AutoCapBank spec v.04
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