Short-form Specification:
SPECIFICATION FOR A          KVA CAST COIL TRANSFORMER

GENERAL
The transformer shall consist of a dry-type cast coil unit, built and tested in accordance with applicable industry stan​dards prepared by the National Electrical Manufacturer's Asso​ciation (NEMA) and the American National Standards Institute (ANSI).

The transformers shall be manufactured by a company which is certified to ISO 9001:1994; EN ISO 9001:1994; BS EN ISO 9001:1994; ANSI/ASQC Q9001:1994 for the design and manufacture of Power Distribution and Specialty Dry Type Transformers.  A certificate of compliance to this requirement shall be provided with the proposal.

All ratings are for continuous operation with normal life ex​pectancy. The insulating system used, including epoxy, shall be rated 180oC or higher. The transformer individual coils shall be vacuum cast in the USA to ensure availability of replacement coils should it ever become necessary to have service.  In addition, the manufacturer must have complete in-house capability to perform all ANSI required tests, and the following optional tests if required: temperature rise, sound level, and full wave impulse.

RATINGS

Primary Voltage __________, Phase _____.
Secondary Voltage _________,  Phase _______ . 

BIL Level: _____KV Pri.,  BIL Level: _____KV Sec., Frequency _____ Hertz 

Impedance ______%,   Sound Level _____dB,  Temperature rise: ___100oC,   or ___ 80oC,   

or ___ 80oC with  continuous 12% overload capacity without ex​ceeding the recommended operating temperature limit of 100oC.

CORE

The core shall be constructed of miter cut, step lap, high grade, grain oriented, non-aging silicon steel. The core leg cross sec​tion shall be cruciform in shape to conform to the inside geome​try of a round coil. Laminations shall be free of burrs and stacked without gaps. 

COILS

The transformer shall be constructed of individually cast primary and secondary coils, coaxially mounted. The high voltage winding shall be of either copper or aluminum, depending on what is required for an optimized design, based on the efficiency requirements for each application. The entire high voltage winding shall be cast in epoxy, in a mold, using a mixing and vacuum casting process to insure the absence of voids.  Casting epoxy shall be filled as well as fiberglass reinforced. Vacuum cast coils shall be cast in pure epoxy into which a mineral filler has been blended.  The filler shall effect pure epoxy to increase its thermal conductivity, strength, arc resistance, and adhesion to the conductor; and change its coefficient of expansion to be closer to that of the conductor material.  The low volt​age windings shall be wound separately, and if not vacuum cast like the high voltage winding, should utilize a DyNICast™ process or approved equal.  The sheet conductors shall be insulated with epoxy-coated DuPont Nomex®, and coil is to be oven-baked and then epoxy encapsulated at both ends to form a rigid sealed coil. 

CORE AND COIL ASSEMBLY
The core-and-coil assembly shall be sup​ported on resilient mounting that shall effectively dampen vibrations to the transformer enclosure.  Design and construc​tion shall be as to reduce the noise level as much as practi​cable, but in no case shall it exceed the levels stated else​where in this specification.

BUS AND TERMINATION

Termination shall be of the manufacturer's standard and shall incorporate a functional design which provides appropri​ate current density and bolting surface capability.

TAPS AND TAP SELECTION    

The high voltage winding shall be provided with four full ca​pacity taps, (2) 2 1/2% above and below nominal. Tap selection shall be accomplished in the de-energized condition only. Removable flexible links on the face of each high voltage coil shall permit tap selection.

NAMEPLATE

A metal nameplate shall be provided which conforms to ANSI/IEEE C57.12.01. The diagrammatic nameplate shall include the location where the transformer was manufactured and tested.  Also engraved or stamped voltages, KVA ratings, tempera​ture rise, etc.

TESTS

Testing shall be accomplished using calibrated test equipment which have recorder accuracy traceable to National Institute of Standards Technologies (NIST).  Certification of Calibration shall be provided with Certified Test Reports if requested.

The following tests shall be as required by applicable standards and shall be done in accordance with the latest revision of ANSI Test Code C57.12.91, on the entire transformer as a unit:

Routine tests:

Ratio test



Polarity test

Applied voltage test


Induced over-potential test

Excitation current test


Impedance test

No load core loss


Full load coil loss     

Induced Partial Discharge test (for coils rated 1.2kV and higher)

Special Tests may be specified and customer witness arrangements made at extra cost.

ENCLOSURE

An (Indoor) (Outdoor weather resistant) ventilated enclosure shall be provided. The enclosure shall be finished with ANSI 61 paint color.  The paint shall be applied using an electrostatically deposited dry powder paint system.  The base shall be structural steel of sufficient strength to permit jacking, rolling, and skidding in any direction. Removable panels shall be provided for access to the tap connections and for inspection and mainte​nance. Front and rear panels shall be provided with top and bottom (weather resistant) ven​tilation grills to provide ade​quate cooling (and to prevent rain and snow from entering the enclosure). For outdoor tamper resistant padmount see supple​ment page, following specs.

SUPPLEMENT TO TRANSFORMER SPECIFICATIONS FOR OUTDOOR TAMPER

RESISTANT PADMOUNT UNITS

An outdoor tamper resistant enclosure shall be provided.  This ventilated enclosure shall be constructed of heavy gauge steel and be tamper resistant and weather resistant.  The base shall be of steel angle and channel of suffi​cient strength to permit jack​ing, rolling and skidding in any direction.  The back panel shall be removable to permit transformer inspection and access to taps.  The ventilation open​ings shall be of weather-resis​tant construction.  The termi​nal enclosure shall be for un​derground feed and have indi​vidual high-voltage and low-voltage compartments.

