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SECTION 261214
TRANSFORMERS - OVERHEAD DISTRIBUTION

THIS SECTION COVERS INDIVIDUAL SINGLE PHASE TRANSFORMERS WHICH ARE USUALLY CONNECTED IN 3 PHASE BANKS AND INSTALLED ON POLES.  THIS SECTION DOES NOT COVER INTEGRAL 3 PHASE TRANSFORMERS.  SEE INFORMATION AT END OF SECTION.
PART 1   GENERAL

1.01
REFERENCES


A.
NEMA, ANSI/IEEE.

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, shop drawings, and quality control submittals specified below at the same time as a package.



2.
For Transformers Rated Over 75KVA:  Submit the product data, shop drawings, 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.
Shop Drawings:



1.
Show the internal winding connections required to obtain the system voltage and full transformer KVA transformer capacity.



2.
Show how the external primary and secondary connections are to be field connected to obtain the required system voltage.


E.
Quality Control Submittals:



1.
Each Transformer:  Submit data certifying that the internal coil windings will be factory connected to suit transformer configuration indicated on the drawings.



2.
Transformers Rated 75KVA and Below:  Submit certified report of the Company’s routine commercial ANSI/IEEE tests for each type transformer.  Test report format shall be NEMA “Transformer Test Report”.



3.
Transformers Rated Over 75KVA:




a.
Preliminary Data:  Submit certified report of the Company’s standard tests for each type transformer.  Test report format shall be NEMA “Transformer Test Report”.




b.
Final Approval:  After approval of preliminary data and after construction of transformers, make routine commercial ANSI/IEEE tests at the factory on the actual transformers and submit certified test reports.  Test report format shall be NEMA “Transformer Test Report”.


F.
Contract Closeout Submittals:



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

1.03
QUALITY ASSURANCE


A.
Equipment Qualifications For Products Other Than Those Specified:



1.
At the time of submission provide written notice to the Director of the intent to propose an “or equal” for products other than those specified.  Make the “or equal” submission in a timely manner to allow the Director sufficient time to review the proposed product, perform inspections and witness test demonstrations.



2.
If products other than those specified are proposed for use furnish the name, address, and telephone numbers of at least 5 comparable installations that can prove the proposed products have performed satisfactorily for 3 years.  Certify in writing that the owners of the 5 comparable installations will allow inspection of their installation by the Director's Representative and the Company Field Advisor.



a.
Make arrangements with the owners of 2 installations (selected by the Director) for inspection of the installations by the Director's Representative.  Also obtain the services of the Company Field Advisor for the proposed products to be present.  Notify the Director a minimum of 3 weeks prior to the availability of the installations for the inspection, and provide at least one alternative date for each inspection.




b.
Only references from the actual owner or owner’s representative (Security Supervisor, Maintenance Supervisor, etc.) will be accepted.  References from dealers, system installers or others, who are not the actual owners of the proposed products, are not acceptable.





1)
Verify the accuracy of all references submitted prior to submission and certify in writing that the accuracy of the information has been confirmed.


3.
The product manufacturer shall have test facilities available that can demonstrate that the proposed products meet the contract requirements.




a.
Make arrangements with the test facility for the Director's Representative to witness test demonstrations.  Also obtain the services of the Company Field Advisor for the proposed product to be present at the test facility. Notify the Director a minimum of 3 weeks prior to the availability of the test facility, and provide at least one alternative date for the testing.



4.
Provide written certification from the manufacturer that the proposed products are compatible for use with all other equipment proposed for use for this system and meet all contract requirements.
1.04
DELIVERY, STORAGE AND HANDLING


A.
In addition to standard markings, include:



1.
Statement attached to each transformer certifying that the internal winding connections have been made to suit the transformer configuration indicated on the drawings.



2.
Tag stating location where each transformer is to be installed (pole number).

PART 2   PRODUCTS

2.01
SINGLE PHASE OVERHEAD DISTRIBUTION TRANSFORMERS

THESE TRANSFORMERS ARE GENERALLY AVAILABLE FROM 10 TO 500 KVA.

A.
Single phase pole-type distribution transformers by ABB Power T & D Company Inc., Cooper Power Systems, General Electric Co., or Niagara Transformer Corp.:



1.
Cooling liquid, transformer mineral oil as recommended by the transformer Company.



2.
Average winding temperature rise not exceeding 65 degrees C.



3.
Two 2-1/2 percent FCAN and two 2-1/2 percent FCBN primary taps.



4.
Two primary bushings.



5.
Internal winding connections factory made to suit transformer configuration indicated on the drawings.



6.
Mounting accessories.

PART 3   EXECUTION

3.01
INSTALLATION


A.
Install transformers on poles with mounting brackets or hangers.

3.02
FIELD QUALITY CONTROL


A.
Demonstrate to the Director’s Representative that each transformer installation has been properly connected.



1.
Before transformers are installed, use ohmmeter or other appropriate test instrument to verify that transformer coil windings have been properly connected internally to corresponding external terminals to suit transformer configuration indicated on the drawings.



2.
After the transformers have been installed, show that the external connections have been properly made, and all taps are on the same setting.



3.
After transformers are energized, measure phase to phase secondary voltage, and phase to neutral voltage (if applicable) for compliance with required system voltage.

END OF SECTION

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

1.
Indicate on drawings the transformer KVA, primary and secondary voltage.

2.
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

3.
Codes, Standards and References applicable to liquid-immersed distribution transformers:


a.
National Fire Protection Association (NFPA):



1)
NFPA 70 - Article 450 - Transformers and Transformer Vaults, Article 490 - Equipment Over 600 Volts, Nominal.


b.
National Electrical Safety Code - Section 15.


c.
National Electrical Manufacturers Association (NEMA):



1)
TR-1 1993, Transformers, Regulators and Reactors.


d.
American National Standards Institute (ANSI):



1)
C57.12.00 1993, General Requirements for Liquid-Immersed Distribution, Power, and Regulating Transformers. (Now listed under IEEE C57.12.00 12/00/99 4th draft).



2)
C57.12.20, Requirements for Overhead-Type Distribution Transformers, 500KVA and Smaller:  High-Voltage, 67000 Volts and Below; Low-Voltage, 15000 Volts and Below.



3)
C57.12.70 1993, Terminal Markings and Connections for Distribution and Power Transformers.  (Also IEEE C57.12.70 draft 1996).



4)
C57.12.80 1992, Terminology for Power and Distribution Transformers.  (Also IEEE C57.12.80 draft 1996).



5)
C57.12.90 1987, Test Code for Liquid-Immersed Distribution, Power, and Regulating Transformers and Guide for Short-Circuit Testing of Distribution and Power Transformers.  (Now IEEE C57.12.90 1999).



6)
C57.91 1995, Guide for Loading Mineral-Oil-Immersed Overhead and Pad-Mounted Distribution Transformers Rated 500 KVA and Less with 65 degrees C or 55 degrees C Average Winding Rise.  (Now listed under IEEE C57.91 00/00/95).



7)
C57.92 1992, Guide for Loading Mineral-Oil-Immersed Power Transformers Up to and Including 100 MVA with 55 degrees C or 65 degrees C Winding Rise.



8)
C57.98 1986, Guide for Transformers Impulse Tests.  (Also IEEE C57.98 Rev. 1993).



9)
C57.105 1992, Guide for Application of Transformer Connections in Three-Phase Distribution Systems.
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