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SECTION 262212
TRANSFORMERS - DRY TYPE, UNDER 600V

SEE INFORMATION AT END OF SECTION.
PART 1   GENERAL

1.01
REFERENCES


A.
NEMA, ANSI, IEEE, and UL.

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 all 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 all 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.
Contract Closeout Submittals:



1.
Operation and Maintenance Data:  Deliver 2 copies, covering the installed products, to the Director’s Representative.



2.
Energy Efficiency Rebate Documentation:




a.
Deliver 2 copies of documentation to the Director’s Representative showing the costs associated with purchase of any Energy Star labeled transformers.





1)
Submittal of confidential or proprietary documentation may be accommodated thru the rebate organization’s legal declarations.




b.
The documentation will be forwarded to Facility supervisory personnel for their use in pursuing energy efficiency rebate incentive funds that may be, or may become, available during the course of this Contract thru organizations such as:

NAME OTHER EFFICIENCY INCENTIVE PROGRAMS THAT MAY BECOME AVAILABLE DURING DESIGN.




1)
New York State Energy Research and Development Authority (NYSERDA):  New York Energy Smart program (518) 862-1090, www.nyserda.org.

1.03
DELIVERY, STORAGE AND HANDLING


A.
Storage of Transformers:  Provide supplemental heating devices, such as incandescent lamps or low wattage heaters within 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

2.01
DRY TYPE TRANSFORMERS


A.
By Acme Electric Corp. Power Products Div., Cutler-Hammer Inc., General Electric Co., Jefferson Electric Inc., Niagara Transformer Corp., Sola/Hevi-Duty Unit of General Signal, or Square D Co.:



1.
Two winding insulating type construction.

USE SUBPARAGRAPH BELOW FOR INSTALLATIONS WHERE THE TRANSFORMERS’ AVERAGE LOAD WOULD BE ANTICIPATED TO BE BELOW 65 PERCENT.


2.
Labeled for EPA Energy Star Program (based on NEMA TP1 Guide for Determining Energy Efficiency for Distribution Transformers), except where a specific type of dry type transformer is indicated on the drawings.

USE TWO SUBPARAGRAPHS BELOW FOR INSTALLATIONS WHERE THE TRANSFORMERS’ AVERAGE LOAD WOULD BE ANTICIPATED TO BE ABOVE 65 PERCENT (80 DEGREE C. RISE TRANSFORMERS ARE MORE EFFICIENT THAN ENERGY STAR TRANSFORMERS ABOVE 65 PERCENT LOAD).  INDICATE ON THE DRAWINGS TRANSFORMERS REQUIRED TO BE 80 DEGREE C. RISE TYPE.


3.
80 Degree C. Rise Transformers (where indicated on the drawings).




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

SEE INFORMATION AT END OF SECTION CONCERNING K FACTOR TRANSFORMERS. (K FACTOR OF 4 AND 13 ARE STANDARD, THE OTHER RATINGS ARE OPTIONALLY AVAILABLE).  K FACTOR TRANSFORMERS ARE NOT ASSOCIATED WITH ENERGY EFFICIENCY.


4.
K Factor Rating (where indicated on the drawings):




a.
Suitable for nonsinusoidal current load with K factor not to exceed standard K factor rating of 4, 9, 13, 20, 30, 40, or 50 as indicated for each specific transformer.

INDICATE INCREASED NEUTRAL CONDUCTOR SIZE ON DRAWINGS FROM TRANSFORMER TO PANELBOARD.



b.
Oversized neutral (200 percent).



5.
Enclosures For Transformers Installed In Dry Protected Locations (unless otherwise indicated):




a.
Ventilated enclosure for transformers rated over 10KVA.




b.
Enclosures for transformers rated 10KVA and under may be ventilated or non-ventilated.



6.
Enclosure For Transformers In Damp Locations (unless otherwise indicated):




a.
Outdoor/ventilated enclosure equipped with weathershields for transformers rated over 10KVA.




b.
Enclosures for transformers rated 10KVA and under may be ventilated enclosure equipped with weathershields or non-ventilated.



7.
Enclosures For Transformers Installed In Extreme Environmental Conditions (unless otherwise indicated): Non-ventilated enclosure.



8.
Primary Taps (minimum of):  3-15KVA two-5 percent FCBN, over 15 KVA four 2-1/2 percent FCBN and two 2-1/2 percent FCAN.



9.
Mounting accessories.



10.
Lightning arresters connected to primary terminals of transformers where indicated on the drawings (arresters may be mounted in transformer enclosure or in a separate grounded sheet metal enclosure).

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 Systems”).  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.
Indicate on drawings which transformers are required to have lightning arresters (transformers used at or near service entrance).



5.
For boost/buck applications indicate number of transformers, nameplate KVA, load KVA and percent voltage change required.  Example:  2 dry type boost transformers, 3 phase open delta connection, nameplate KVA-2KVA, load KVA-34.3 KVA, 10 percent boost (208 to 230 volts).



6.
Indicate type of enclosures required if all enclosures are not the same.  Example:  Ventilated enclosures in one area, non-ventilated in other areas.  Modify specification accordingly.



7.
Showing grounding of dry type transformers.



8.
Show mounting details on drawings.  Coordinate with structural design group.



9.
Sound levels of dry type transformers may require addition of sound proofing materials and isolated type mounting in certain applications.



10.
Assure that adequate ventilation is available where dry type transformers are installed.



11.
Consider use of K factor transformers to supply non-linear loads consisting of harmonic triple’s (3rd, 6th, 9th, etc.) produced by DC drives, computers and other electronic data processing equipment, fax machines, copiers, HID lighting, and other equipment using solid state switching.




a.
K factor transformers do not cure or eliminate the harmonics, but have the ability to tolerate the harmonic currents to prevent transformer overheating and stay within its rated temperature rises.




b.
Improperly applying K factor transformers can actually increase heating and harmonic problems.  There is much literature available through the transformer manufacturers and standards organizations explaining proper use of K factor transformers.



12.
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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