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SECTION 261216
TRANSFORMERS - DRY TYPE, OVER 600V

USE DRY TYPE TRANSFORMERS AS ALLOWED BY NEC ART. 450-21, WHERE A VAULT IS NOT AVAILABLE NOR ECONOMICAL TO BUILD FOR LIQUID IMMERSED TRANSFORMERS.  SEE INFORMATION AT END OF SECTION.
PART 1   GENERAL

1.01
REFERENCE STANDARDS


A.
Comply with the applicable requirements of NEMA and ANSI.

1.02
SUBMITTALS


A.
Waiver of Submittals:  The “Waiver of Certain Submittal Requirements” in Section 013300 does not apply to this Section.


B.
Submittals Package:



1.
For Transformers Rated 75KVA and Below:  Submit the product data and quality control submittals specified below at the same time as a package.



2.
For Transformers Rated Over 75KVA:  Submit the product data, and quality control submittals preliminary data specified below at the same time as a package.


C.
Product Data:  Catalog sheets, specifications and installation instructions.


D.
Quality Control Submittals:



1.
Transformers Rated 75KVA and Below:  Submit certified report of the Company’s routine commercial NEMA tests for each type transformer.



2.
Transformers Rated over 75KVA:




a.
Preliminary Data:  Submit certified report of the Company’s standard tests for each type transformer.




b.
Final Approval:  After approval of preliminary data and after construction of transformers, make routine commercial NEMA tests at the factory on the actual transformers and submit certified test reports. 


E.
Operation and Maintenance Data:  Deliver 2 copies, covering the installed products, to the Director’s Representative.

1.03
DELIVERY, STORAGE AND HANDLING


A.
Storage of Transformers:  Provide supplemental heating devices, such as incandescent lamps or low wattage heaters with the enclosure or under a protective covering to control dampness.  Maintain this protection from the time equipment is delivered to the site until it is energized. 

PART 2   PRODUCTS

MANY ACCESSORIES AND MODIFICATIONS ARE AVAILABLE.  CONSULT MANUFACTURERS’ CATALOGS.
2.01
DRY TYPE TRANSFORMERS


A.
By ABB Power T & D Co. Inc., General Electric Co., Niagara Transformer Corp.,  or Square D Co.:

USE SUBPARAGRAPH BELOW FOR TRANSFORMERS UNDER ll2-l/2 KVA.


1.
Self-cooled, 2 winding insulating type construction.

USE SUBPARAGRAPH AND IT’S SUBPARAGRAPHS BELOW FOR TRANSFORMERS ll2-l/2KVA AND LARGER. CHANGE SELF-COOLED RATING TO 50 PERCENT FOR TRANSFORMERS l000KVA AND LARGER.


2.
Self-cooled, 2 winding insulating type construction with the following provisions to increase self-cooled rating 33 percent by future forced air cooling:




a.
Oversized bus to carry forced air rating current.




b.
Accessible sensing bulb wells.




c.
Winding temperature indicator with sensing bulb, 3 adjustable contacts (alarm and 2 spares) and resettable maximum indicating pointer.

SPECIFY ALARM CIRCUIT AND SHOW ON DRAWINGS, IF REQUIRED.



d.
Mounting provision for fans.

USE SUBPARAGRAPH BELOW FOR STANDARD TRANSFORMERS.


3.
Average winding temperature rise of 150 degrees C over 40 degrees C maximum ambient temperature with transformer utilizing a Class 220 insulation system.

USE SUBPARAGRAPH BELOW IN CRITICAL LOCATIONS (PRISONS, HOSPITALS, ETC.) FOR  TRANSFORMERS WITH 29 PERCENT OVERLOAD CAPABILITIES AND POSSIBLE LONGEST LIFE. (APPROX. 30 PERCENT INITIAL COST INCREASE). 



4.
Reduced average winding temperature rise of 80 degrees C. over 40 degrees C. maximum ambient temperature with transformer utilizing a Class 220 insulation system.



5.
Minimum of two 2-1/2 percent FCAN and two 2-1/2 percent FCBN primary taps.



6.
Increased Basic Impulse Insulation Levels:

EDIT CHART FOR SYSTEM VOLTAGE.
	NOMINAL SYSTEM VOLTAGE (KV)
	INSULATION CLASS
	BIL (KV)

	2400
	2.5
	45

	2400/4160
	5.0
	60

	4800
	5.0
	60

	7200/13200
	15.0
	95

	13200
	15.0
	95


USE SUBPARAGRAPH BELOW FOR PROTECTED LOCATIONS.


7.
Ventilated enclosure.

USE SUBPARAGRAPH BELOW FOR WEATHER-RESISTANT APPLICATIONS.


8.
Outdoor ventilated enclosure equipped with weathershields.

USE SUBPARAGRAPH BELOW FOR EXTREME ENVIRONMENTAL CONDITIONS.


9.
Totally enclosed non-ventilated enclosure.



10.
Surge (lightning) arrester for each ungrounded conductor, metal-oxide varistor, heavy duty, distribution class (Tested in accordance with ANSI/IEEE C62.11 and IEC 99-4 for heavy duty arresters):




a.
Porcelain:  Cooper Power Systems’ VariSTAR Type AZL, or Joslyn Corp.’s ZQ Series.




b.
Polymer:  Joslyn Corp.’s ZHP Series, General Electric CO.’s Tranquell Type 9L23, or Ohio Brass Co.’s Type PDV-100.




c.
Silicone:  Cooper Power Systems’ VariSTAR Type UHS.




d.
Rating:  As recommended by arrester manufacturer.




e.
Location:  High voltage compartment.

PART 3   EXECUTION

3.01
INSTALLATION


A.
Install dry type transformers where indicated on the drawings.

END OF SECTION

THE REMAINDER OF THIS SECTION IS FOR INFORMATION ONLY.  NOT TO BE INCLUDED IN PROJECT SPECIFICATIONS.



1.
Indicate on drawings where dry type transformers are to be used.



2.
Indicate on drawings the transformer KVA, primary and secondary voltage.



3.
Indicate type of coil connections required for 3 phase transformer banks (for specific applications of various type connections refer to ANSI/IEEE C57.105 “Guide for Application of Transformer Connections in Three-Phase Distribution System”).  In general:




a.
Connect 3 phase transformer primaries in delta.  Do not use wye primaries except in special cases because of “problem connections”.  When wye primaries are used, special consideration must be given to the grounding connections and the type of core/coil construction to prevent overheating, voltage and load balance problems.  Integral three phase dry type transformers are not suitable for wye primaries.



4.
Sound levels of dry type transformers may require addition of sound proofing materials and isolated type mounting in certain applications.



5.
Assure that adequate ventilation is available where dry type transformers are installed.



6.
Codes, Standards and References applicable to dry type transformers:




a.
National Fire Protection Association (NFPA):





1)
NFPA 70 - Article 450.




b.
National Electrical Manufacturers Association (NEMA):





1)
ST 20-1992 (R1997) Dry Type Transformers for General Applications.





2)
TP1-1996 Guide for Determining Energy Efficiency for Distribution Transformers.





3)
TR1-1993, Transformers, Regulators and Reactors.




c.
American National Standards Institute (ANSI):





1)
C57.12.01-1989, General Requirements for Dry-Type Distribution and Power Transformers.





2)
C57.12.50-1989, Ventilated Dry-Type Distribution Transformers, 1 to 500 kVA, Single-Phase; and 15 to 500 kVA, Three-Phase; With High-Voltage 601-34500 Volts, Low-Voltage 120-600 Volts.





3)
C57.12.51-1989, Ventilated Dry-Type Power Transformers, 501 kVA and Larger, Three-Phase, with High-Voltage 601-34500 Volts, Low-Voltage 208Y/120-4160 Volts.





4)
C57.12.52-1998, Dry-Type Power Transformers, 501 kVA and Larger, Three-Phase, with High-Voltage 601-34500 Volts, Low-Voltage 208Y/120-4160 Volts.





5)
C57.12.55-1998, Conformance Standard for Transformers-Dry-Type Transformers Used in Unit Installations, Including Unit Substations.





6)
C57.12.56-1986, (Reaff 1993), Standard Test Procedure for Thermal Evaluation of Insulation Systems for Ventilated Dry-Type Power and Distribution Transformers (ANSI).





7)
C57.12.58-1991, Guide for Conducting a Transient Voltage Analysis of a Dry-Type Transformer Coil (ANSI).





8)
C57.12.70-1993, Terminal Markings and Connections for Distribution and Power Transformers.  (Also IEEE C57.12.70 draft 1996).





9)
C57.12.80-1992, Standard Terminology for Power and Distribution Transformers.  (Also IEEE C57.12.80 draft 1996).





10)
C57.12.91-1995, Test Code for Dry-Type Distribution and Power Transformers.




d.
Underwriters Laboratories:





1)
UL 1561 Dry-Type General Purpose and Power Transformers.





2)
UL 1562 Transformers, Distribution, Dry-Type-Over 600 Volts.
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