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SECTION 26 22 13 - DRY TYPE TRANSFORMERS
GENERAL
WORK INCLUDED
This Section includes enclosed dry type distribution transformers rated 600 volts and less, sizes up to 500 kVA.
Dry type Two-Winding transformers.
Dry type Buck and Boost transformers.
Dry type Shielded Isolation transformers.
Dry type, K-rated transformers.
REFERENCES
NEMA ST 1 - Specialty Transformers (Except General Purpose Type)
NEMA ST 20 - Dry Type Transformers for General Applications
IEEE C57.12.01 - General Requirements for Dry-Type Distribution and Power Transformers.
IEEE C57.12.91 - Test Code for Dry-Type Distribution and Power Transformers
IEEE C57.96 – Guide for Loading Dry-Type Distribution and Power Transformers
IEEE Std. 519 - Recommended Practices and Requirements for Harmonic Control in Electrical Power Systems
UL 506 – Specialty Transformers 
UL 1561 - Dry Type General Purpose and Power Transformers
NEMA TP 1 – Guide for Determining Energy Efficiency for Distribution Transformers
NEMA TP 2 – Standard Test Method for Measuring the Energy Consumption for Distribution Transformers
SUBMITTALS
Provide submittals in accordance with and in additional to Section 26 00 00, Basic Electrical Requirements, and Division 01 for submittal requirement.
Submit manufacturer's data on dry type transformers, vibration isolators and accessories.
Include outline and support point dimensions of enclosures and accessories; unit weight; voltage; kVA; impedance ratings and characteristics; loss data; efficiency at 25, 50, 75 and 100 percent rated load; sound level; tap configurations; insulation system type, K-rating, and rated temperature rise.

PRODUCT DELIVERY, STORAGE AND HANDLING
Store transformers in a clean and dry space and protected from weather in accordance with manufacturer’s instructions.  Cover ventilating openings to keep out dust.
Transformer shall not be used as work tables, scaffolds or ladders.
Handle transformers carefully to avoid damage to material components, enclosure and finish.  Use only lifting eyes and brackets provided for that purpose.  Damaged transformers shall be rejected and not be installed on project.
PRODUCTS
MATERIALS AND EQUIPMENT
Transformers shall be of dry type complying with the design function requirements of the project.  Design characteristics shall be as noted in manufacturer's submittal data.
Provide barrel type coils vacuum impregnated with high grade insulating varnish, non-hydroscopic thermo-setting type.
Furnish [aluminum] [copper] windings, continuous without splice.
Use non-aging silicon steel cores held together with steel channels or angles, with low flux density, quiet operating, and vibration isolated from enclosure and support channels.
All transformers shall be designed, manufactured, and tested in accordance with all the latest applicable ANSI, NEMA, IEEE and UL standards, and shall be UL listed and bear the UL label.
DRY TYPE TWO-WINDING TRANSFORMERS
Acceptable manufacturers
Square D
Cutler-Hammer/Eaton
General Electric Company
Other manufacturers equal in design and function will be considered upon A/E approval following substitution procedure in 26 00 00, and Division 01 for substitution requirement.
Dry type transformers shall be NEMA ST 20; factory-assembled, air cooled dry type transformers; ratings as shown on the Drawings.
Insulation system and average winding temperature rise (in a 40 degree C maximum ambient) for rated kVA as follows:
	kVA Rating
	Insulation Class (degree C)
	Temperature Rise (degree C)

	1-15 kVA
	185
	115

	25-500 kVA
	220
	115



The maximum temperature of the top of the enclosure shall not exceed 50 degrees C rise above a 40 degree ambient.
Winding Taps, Transformers 15 kVA and Less:  Two 5 percent below rated voltage, full capacity taps on primary winding.
Winding Taps, Transformers 25 kVA and Larger:  Two 2.5 percent above rated voltage and four 2.5 percent below rated voltage, full capacity taps on primary.
Sound Levels:  Maximum sound levels are as follows:
	kVA Rating
	Sound Level

	0-9
	40 db

	10-50
	45 db

	51-150
	50 db

	151-300
	55 db

	301-500
	60 db



Basic impulse level shall be 10 KV.
Ground core and coil assembly to enclosure by means of a visible flexible copper grounding strap.
Transformers 75 kVA and less shall be suitable for wall, floor, or trapeze mounting; transformers larger than 75 kVA shall be floor mounted.
Enclosure shall be NEMA Type 2 or as shown on the Drawings.  Provide lifting eyes or brackets.
Nameplate on transformer shall include transformer connection data, kVA ratings, impedance, and overload capacity based on rated allowable winding temperature rise.  Identify primary and secondary voltages.
Isolate core and coil from enclosure using vibration absorbing mounts.
Provide identification nameplate in accordance with Section 26 05 53 Electrical Identification.
DRY TYPE BUCK AND BOOST TRANSFORMERS
Acceptable manufacturers
Square D
Cutler-Hammer/Eaton
General Electric Company
Other manufacturers equal in design and function will be considered upon A/E approval following substitution procedure in 26 00 00, and Division 01 for substitution requirement.
Dry Type Buck and Boost Transformers shall be NEMA ST 1; factory-assembled, dry type two winding buck and boost transformers; ratings as shown on the Drawings.
Insulation system and average winding temperature rise for rated kVA as follows:
	kVA Rating
	Insulation Class (degree C)
	Temperature Rise (degree C)

	0.25-2 kVA
	185
	115

	3-7.5 kVA
	185
	115



Transformers shall be suitable for wall mount.
Enclosure shall be NEMA Type 3R or as shown on the Drawings.
Nameplate shall include transformer connection data.
DRY TYPE SHIELDED ISOLATION TRANSFORMERS
Acceptable manufacturers
Square D
Cutler-Hammer/Eaton
General Electric Company
Other manufacturers equal in design and function will be considered upon A/E approval following substitution procedure in 26 00 00, and Division 01 for substitution requirement.
Dry Type Shielded Isolation Transformers shall be NEMA ST 20; factory-assembled, air cooled dry type shielded isolation transformers; ratings as shown on the Drawings.
Insulation system and average winding temperature rise (in a 40 degree C maximum ambient) for rated kVA shall be as 2.2 C.
The maximum temperature of the top of the enclosure shall not exceed 50 degrees C rise above a 40 degree ambient.
Winding Taps, Transformers 15 kVA and Less:  Two 5 percent below rated voltage, full capacity taps on primary winding.
Winding Taps, Transformers 25 kVA and Larger:  Two 2.5 percent above rated voltage and four 2.5 percent below rated voltage, full capacity taps on primary.
Maximum sound levels are as 2.2 G.
Basic Impulse Level shall be 10 KV.
Ground core and coil assembly to enclosure by means of a visible flexible copper grounding strap.
Transformers shall be supplied with quality, full width electrostatic shields in a maximum effective coupling capacitance between primary and secondary of 33 picofarads.  With transformers connected under normal, loaded operating conditions, the attenuation of line noise and transients shall equal or exceed the following limits:
Common mode noise attenuation:
	Frequency
	Attenuation

	0 - 1.5k Hz
	120 db

	1.5 -10k Hz
	90 db

	10 - 100k Hz
	65 db

	100k – 1M Hz
	40 db



Transverse mode noise attenuation:
	Frequency
	Attenuation

	1.5 -10k Hz
	52 db

	10 - 100k Hz
	30 db

	100k – 1M Hz
	30 db



Provide electrostatic shield between the primary and secondary winding and grounded to the transformer core.
Transformers 75 kVA and less shall be suitable for wall, floor, or trapeze mounting; transformers larger than 75 kVA shall be floor mounted.
Enclosure shall be NEMA Type 2 or as shown on the Drawings.  Provide lifting eyes or brackets.
Nameplate on transformer shall include transformer connection data, ratings, impedance, and overload capacity based on rated allowable winding temperature rise.  Identify primary and secondary voltages.
Isolate core and coil from enclosure using vibration absorbing mounts.
Provide identification nameplate in accordance with Section 26 05 53 Electrical Identification.
DRY TYPE, K-RATED TRANSFORMERS
K-rated transformers shall be NEMA ST 20; factory-assembled, air cooled dry type transformers meeting all the requirements as specified under paragraphs 2.2 and 2.4 of this Section; ratings as shown on the Drawings.
Impedance range shall be 3 percent to 5 percent with a 2 percent minimum reactance in order to reduce neutral current when supplying loads with large amount of third harmonic current.
Transformers shall be UL listed and labeled for K-4 or K-13; ratings as shown on the Drawings. 
Three-phase transformer secondary neutral terminal shall be sized for 200 percent of the rated secondary phase current.
EXECUTION
INSPECTION
Installer shall examine the areas and conditions under which dry type transformers are to be installed and notify the contractor in writing of conditions detrimental to the proper and timely completion of the work.  Do not proceed with the work until unsatisfactory conditions have been corrected.
 INSTALLATION
Install dry type transformers as indicated, in accordance with the applicable requirements of the NEC and the National Electrical Contractors Association's "Standard of Installation".
Check for damage and tight connections prior to energizing transformer.
Measure primary and secondary voltages and coordinate with the engineer of record to make appropriate tap adjustments.
Set transformer plumb and level.
Use flexible liquid-tight conduit, 2-4 ft. length, for connections to transformer case.  Make conduit connections to side panel of enclosure. 
Mount transformers on vibration isolating pads suitable for isolating the transformer noise from the building structure.
For floor or roof transformer installations, use one pad type Korfund Elasto-Grip, waffle, or equal, at each corner of the transformer, sized for load.
For wall hung transformer installations, use spring type Korfund Series P, or equal.  Provide sound pads at each corner of the transformer, sized for 1/2 inch deflection.  Provide structural engineering detail(s) of acceptable support means.
For trapeze hung transformer installations provide structural detail(s) of acceptable support means.
Avoid mounting transformers in areas that tend to amplify noises into occupied areas, such as stairways, hall areas, and corners near ceilings.  Avoid, where possible, nearby reflecting objects or enclosures that might resonate or echo.
Ground transformers in accordance with Section 26 05 26 Grounding and NEC requirements.
END OF SECTION 
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