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SECTION 16460 (26 22 00)
ENERGY EFFICIENT DRY TYPE TRANSFORMERS

PART 1 GENERAL
1.1 WORK INCLUDED

A. Provide all labor, materials, necessary equipment and services to complete the Dry Type Transformers work, as indicated on the drawings, as specified herein for both, except for items specifically indicated as "NIC ITEMS."

1.2 RELATED WORK

A. Section 16050 – Basic Materials & Methods

B. Section 16060 - Grounding

C. Section 16120 - Wire and Cables
1.3 REFERENCES AND STANDARDS

A. NEC (NFPA 70) – National Electric Code

B. UL 1561 - Dry-Type General Purpose and Power Transformers

C. NEMA TR 1 - Transformers, Regulators and Reactors

D. NEMA ST-20 – Dry Type Transformers for General Applications

E. NEMA ST-1 – Specialty Transformers 

F. NEMA TP-1 – NEMA Standard for Defining the Energy Efficiency Performance of Transformers

G. NEMA TP-2 – NEMA Standard for Testing Procedures for Meeting the Requirements of TP-1.

H. NETA International Electrical Testing Association - Acceptance Testing Specification.

1.4 SUBMITTALS

A. Submit shop drawings, manufacturers’ instructions and product data under provisions of Section 01330, “Submittal Procedures” and Section 01430, “Quality Assurance”. 
B. Manufacturer: submit the following data:

1. Indicate loss data, efficiency at 25, 50, 75, and 100 percent rated load, and sound level in decibels

2. Percent regulation at 100 percent load, and 80 percent PF

3. No load and full loses in watts

4. Impedance and rating

5. Manufacturer’s installation instructions.  Indicate application conditions and limitations of use stipulated by product testing agency specified under Regulatory Requirements.  Include instructions for storage, handling, protection, examination, preparation, and installation of product.

1.5 DELIVERY, STORAGE, AND HANDLING
A. Deliver, store, protect and handle products to site under provisions of Section 011663 - “Product Delivery, Storage, and Handling Requirements”.

B. Handle in accordance with manufacturer's written instructions.  Lift only with lugs provided for the purpose.  Handle carefully to avoid damage to transformer components, enclosure, and finish. Damage shall be repair before installation.
C. Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas or heavy plastic cover to protect units from dirt, water, construction debris, and traffic.
PART 2 PRODUCTS

2.1 RATINGS

A. Transformers: dry type, three phase, 60 Hertz, 480 volts Delta primary, 208Y/120 volts secondary,25KVA and larger with four (4) 2-1/2 percent FCBN taps and two (2)  2-1/2 percent FCAN taps.

B. KVA and voltage ratings shall be as indicated on drawings.

C. Transformers shall be designed for continuous operation at rated kVA, for 24 hours a day, 365 days a year operation, with normal life expectancy as defined in ANSI C57.96 - Guide for Loading Dry Type Distribution and Power Transformers

D. Transformer insulation: 

1. Transformers 15KVA and larger shall be 150(C temperature rise above a 40(C ambient.  Insulating materials are to exceed NEMA ST20 standards and be rated for 220(C UL component recognized insulation system. 

E. Transformer sound level: do not exceed following values:  

1. 0 to 5 KVA-40 db

2. 6 to 25 KVA-45 db

3. 26 to 150 KVA–50 db

4. 151 to 225 KVA-55 db

5. 226 to 300 KVA-55 db

6. 301 to 500 KVA-60 db.

F. Transformers shall be low loss type with minimum efficiencies per NEMA TP-1 when operated at 35% of full load capacity.  Efficiency shall be tested in accordance with NEMA TP-2.

2.2 DESIGN AND CONSTRUCTION

A. Transformer windings shall be copper.
B. Transformer coils shall be of the continuous wound construction and shall be impregnated with nonhydroscopic thermosetting varnish.

C. All cores to be constructed with low hysteresis and eddy current losses.  Magnetic flux densities are to be kept well below the saturation point to prevent core overheating.  Cores for transformers greater than 500kVA shall be clamped utilizing insulated bolts through the core laminations to ensure proper pressure throughout the length of the core.  The completed core and coil shall be bolted to the base of the enclosure but isolated by means of rubber vibration – absorbing mounts.  There shall be no metal – to – metal contact between the core and coil and the enclosure except for a flexible safety ground strap.  Sound isolation systems requiring the complete removal of all fastening devices will not be acceptable.

D. The core of the transformer shall be visibly grounded to the enclosure by means of a flexible grounding conductor sized in accordance with applicable UL and NEC standards.

E. The transformer enclosures shall be ventilated and be fabricated of heavy gauge, sheet steel construction.  The entire enclosure shall be finished utilizing a continuous process consisting of degeasing, cleaning and phosphatizing, followed by electrostatic deposition of polymer polyester powder coating and baking cycle to provide uniform coating of all edges and surfaces.  The coating shall be UL recognize for out door use.

F. All insulation materials shall be flame-retardant and shall not support combustion as defined in ASTM D 635 - Test Method for Rate of Burning and/or Extent and Time of Burning of Self-Supporting Plastics in a Horizontal Position.
PART 3 EXECUTION

3.1 GENERAL

A. Dry type transformers: installed by Contractor in accordance with manufacturer's instructions in rooms assigned for the installation of equipment.

B. Securly ground transformers enclosures and secondary neutral.

3.2 INSTALLATION

A. Dry type transformers: floor mounted or bracket mounted as shown on drawings.

B. Transformers: bolted to floor if floor mounted and bolted to steel angles if bracket mounted.

C. Provide grounding and bonding in accordance with 16060.

D. Mount wall-mounted transformers using integral flanges or accessory brackets furnished by the manufacturer.

E. Mount floor-mounted transformers on vibration isolating pads suitable for isolating the transformer noise from the building structure.

F. Dry type transformers: installed with wiring compartment to front.

G. Use flexible conduit for connections to all transformers.

H. Mount per manufacturer’s instructions to provide adequate clearances.
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