SECTION 16017

TRANSFORMER

1

GENERAL

1.01
SCOPE

A. This specification covers the electrical and mechanical characteristics of 500 kVA Three-Phase Step-Down Dead Front Pad-Mounted Distribution Transformer with 13.8KV primary and 208/120 volt grounded Wye secondary. 

1.02
REFERENCES

A. All characteristics, definitions, and terminology, except as   

specifically covered in this specification, shall be in accordance with the latest revision of the following ANSI and NEMA standards.

C57.12.00 -
IEEE Standard General Requirements for Liquid-Immersed Distribution, Power and Regulating Transformers.

C57.12.26 -
Pad-Mounted, Compartmental-Type, Self-Cooled, Three-Phase Distribution Transformers For Use with Insulated High-Voltage Connectors, High Voltage, 34500GrdY/19920 Volts and Below; 2500 kVA and Smaller.

C57.12.28 -
Pad-Mounted Equipment - Enclosure Integrity.

C57.12.90 -
IEEE Standard Test Code for Liquid-Immersed Distribution, Power, and Regulating Transformers and IEEE Guide for Short-Circuit Testing of Distribution and Power Transformers.

C57.92 - 
Guide for Loading Mineral-Oil-Immersed Power Transformers Up to and including 100 MVA with 65(C or 55(C Average Winding Rise.

1.03
MANUFACTURERS
A. The listing of specific manufacturers below does not imply


acceptance of their products that do not meet the specified ratings, features and functions. Manufacturers listed are not relieved from meeting these specifications in their entirety. Products in compliance with the specification and manufactured by others not named will be considered only if pre-approved by the Engineer ten (10) days prior to bid date.  Acceptable manufactures are: Cutler-Hammer, General Electric, Square “D”

2
RATINGS

2.01

A. The transformer shall be designed in accordance with this specification and rated at 500 kVA. 

2.02

A. The primary voltage shall be 13.8 KV, Delta configuration, and the basic lightning impulse insulation level (BIL) shall be 95 KV.

2.03

A. The secondary voltage shall be 208/120V, Grounded Wye configuration, and the basic lightning impulse insulation level (BIL) shall be 30 KV.

2.04

A. The transformer shall be furnished with full capacity high-voltage taps.  The tap changer shall be clearly labeled to reflect that the transformer must be de-energized before operating the tap changer as required in Section 3.3 of ANSI C57.12.26. Taps shall be provided on the higher voltage of dual voltage primary units.  The tap changer switch shall be an externally operated, snap action switch with a hotstick-operable handle.  The taps shall be 2 – 2 ½ % above and below nominal voltage.  
2.05

A. The average winding temperature rise above ambient temperature, when tested at the transformer rating, shall not exceed 65(C.

2.06

A. The percent impedance voltage, as measured on the rated 

voltage connection, shall be 4.5%.  For target impedances, the tolerance on the impedance shall be 7.5% of nominal value.

3
HIGH VOLTAGE BUSHINGS AND TERMINALS
3.01

A. Bushing Style:

The high voltage bushings shall be 15/25 kV 200A bushing wells with bushing well inserts installed.  The bushings shall be externally removable.  

4
SECONDARY VOLTAGE BUSHINGS AND TERMINALS
4.01

A. Bushing Style:

The transformer shall be provided with tin-plated spade-type bushings.  The spacing of the connection holes shall be 1.75” on center, per ANSI C57.12.26 figure 9.  The quantity of connection holes shall be 6 holes. 

4.02

A. Bushing Configuration:

The transformer shall be provided with bushings in a staggered arrangement in accordance with Figure 8a of ANSI C57.12.26. The bushing heights shall be in accordance with Figure 7 of ANSI C57.12.26.

5
TANK AND TERMINAL COMPARTMENT
5.01

A. The core and coil shall be vacuum processed to ensure maximum 

penetration of insulating fluid into the coil insulation system. While under vacuum, the windings will be energized to heat the coils and drive out moisture, and the transformer will be filled with preheated filtered degassed insulating fluid. The core shall be manufactured from burr-free, grain-oriented silicon steel and shall be precisely stacked to eliminate gaps in the corner joints. The coil shall be insulated with B-stage, epoxy coated, diamond pattern, insulating paper, which shall be thermally cured under pressure to ensure proper bonding of conductor and paper.

5.02

A. The dielectric coolant shall be listed less-flammable fluid 

meeting the requirements of National Code Section 450-23. Both options below are acceptable dielectric coolants:

1. The dielectric coolant shall be bio-based biodegradable 

electrical insulating and cooling liquid. The base fluid shall be 100% derived from edible seed oils. The performance enhancing additives shall be food grade. The fluid shall be certified to comply with the US EPA Environmental Technology Verification (ETV) requirements, and tested for compatibility with transformer components. The fluid shall be Factory Mutual Approved and UL Classified, Envirotemp FR3™ fluid.
OR

2. The dielectric coolant shall be a Fire Resistant Hydrocarbon Fluid (FRHR) formulated for use in distribution transformers where its unique electrical, thermal and safety properties are advantageous.  The fluid must be non-toxic and readily biodegradable, making it eminently satisfactory to environmentalists. It must be compatible with standard insulating materials, and processing equipment and procedures. Commonly called a High Fire Point Fluid, a High Molecular Weight Hydrocarbon or a Less-Flammable Dielectric Liquid.

5.03

A. The compartment depth shall be in accordance with Figure 7 of

C57.12.26, unless additional depth is required to meet BIL requirements.

5.04 
A. In addition to the regular locking provision, all access doors

shall be secured by a recessed, captive, pentahead or hexhead bolt that meets the dimensions set forth in ANSI C57.12.28.

5.05

A. The tank base must be designed to allow skidding or rolling in

any direction.

5.06

A. The tank shall be constructed to withstand 7 psi without 

permanent deformation, and 15 psi without rupture.  The tank shall include a pressure relief valve with a flow at 15 psig of 35 SCFM minimum.

5.07

A. The tank coating shall meet all requirements in ANSI C57.12.28

including:

Salt Spray Test

Crosshatch Adhesion Test

Humidity Test

Impact Test

Oil Resistance Test

Ultraviolet Accelerated Weathering Test

Abrasion Resistance - Taber Abraser

The unit shall be munsell 7GY3.29/1.5 green in color.

The cabinet interior and tank face shall be painted light gray for ease of viewing the internal compartment.

5.08

A. The pad-mounted equipment shall meet the requirements for

tamper resistance set forth in ANSI C57.12.28 including but not limited to the pry test, pull test, and wire probe test.

5.09

A. The tank shall be complete with an anodized aluminum laser

engraved nameplate. This nameplate shall meet ANSI C57.12.00 for Nameplate B.

6
ACCESSORIES

6.01

A. The following accessories shall be provided:

· Lifting Lugs (4)

· Tank Handhole Cover

· 1.0” Upper Fill Plug

· 1.0” Drain Plug in HV compartment

· 1.0” Drain/Sampling Valve in LV compartment

· Automatic Pressure Relief Valve

· SS Cabinet Hinges & Mounting Studs

· Liquid Level Gauge
· Dial Type Thermometer
· Ground Connectors
· High Voltage Warning Signs 

· Mr. Ouch Warning & Danger Signs

· Touch-up Paint
· Stainless Steel Tank Base & Cabinet Sides and Sill

· UL Listed and Classified Transformer (for Code-listed installations on, near, or inside of buildings) per UL XPLH
7
SHIPPING

7.01

A. Unit shall be palletized for lifting by forklift. 

8
TESTING AND TOLERANCES

8.01

A. Unit shall be tested for the following:

· No-Load (85(C) losses at rated current.

· Total (85(C) Losses at rated current.

· Percent Impedance (85(C) at rated current.

· Excitation Current (100% voltage) test.

· Winding Resistance measurement tests.

· Ratio Tests using all tap settings.

· Polarity and Phase relation tests.

· Induced potential tests.

· Full wave and Reduced wave impulse test.  

8.02

A. In addition, the manufacturer shall provide certification upon

request for all design and other tests listed in C57.12.00, including verification that the design has passed Short Circuit Criteria per ANSI C57.12.00 and C57.12.90.

9
DATA WITH PROPOSAL

9.01

A. The following data shall be submitted with the proposal:

· Percent Impedance 

10
DRAWINGS

10.01

A. The following submittals shall comply with SECTION 01000 

· Record Drawings

· Approval Drawings

END OF SECTION
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