D&C  FJS/AS:dja
SINGLE PHASE


SECTION 261219
TRANSFORMERS - PAD MOUNTED

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.
Submit the product data, and quality control submittals specified below at the same time as a package.


C.
Product Data:



1.
Catalog sheets, specifications and installation instructions.



2.
Proof that enclosure integrity and finish meets latest ANSI C57.12.28, or C57.12.29 (as specified).


D.
Quality Control Submittals:



1.
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”.


E.
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.
PART 2   PRODUCTS

2.01
SINGLE PHASE COMPARTMENTAL PAD MOUNTED TRANSFORMERS

SINGLE PHASE COMPARTMENTAL TRANSFORMERS ARE NOT STANDARD PRODUCTION ITEM FOR MOST OF THE MAJOR MANUFACTURERS, BUT THEY ARE AVAILABLE FROM SOME MANUFACTURERS.  DELIVERY TIME IS 8 TO 12 WEEKS AFTER RECEIPT OF ORDER.

FOR  PRIMARY SWITCH AND OVERCURRENT PROTECTION, INCLUDE SECTION 261320-PAD MOUNTED HIGH VOLTAGE SWITCH & FUSE ASSEMBLY, OR SPECIFY AN INTEGRAL TYPE OF PROTECTION WITHIN THE TRANSFORMER FOR TRANSFORMERS THAT WOULD NOT REQUIRE ISOLATION FROM ITS PRIMARY FEEDER FOR MAINTENANCE OR REPLACEMENT.  REFER TO MANUFACTURERS CATALOGS FOR INTEGRAL PRIMARY PROTECTION OPTIONS.

A.
ABB Power T&D Company Inc.’s RTP, or Niagara Transformers Corp.’s OAPTD:

SINGLE PHASE PAD MOUNTED TRANSFORMERS AVAILABLE FROM 25 TO 250KVA.
SPECIFIC TYPES OF LESS-FLAMMABLE TRANSFORMER COOLING LIQUID MAY BE AVAILABLE IN SOME CASES FOR SINGLE PHASE TRANSFORMERS.  CONSULT MANUFACTURERS.  OBTAIN SPECIFICATION DATA FROM SECTION 261219 (THREE-PHASE).


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



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



3.
Minimum of two 2-l/2 percent FCAN and two 2-l/2 percent FCBN primary taps.



4.
Externally operated tap changer for operation when the transformer is de-energized.

COORDINATE USE OF SURGE ARRESTERS WITH HIGH VOLTAGE SWITCH (IF USED) SERVING THE TRANSFORMER.  SURGE ARRESTERS ARE NOT REQUIRED IN BOTH; CHOOSE MOST ADVANTAGEOUS LOCATION OF SURGE ARRESTERS TO SUIT PROJECT CONDITIONS.


5.
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.



6.
Live front construction.

USE SUBPARAGRAPH BELOW FOR STANDARD APPLICATION.


7.
Enclosure Integrity:  ANSI C57.12.28 1999 Pad Mounted Equipment-Enclosure Integrity.

USE SUBPARAGRAPH BELOW FOR COASTAL ENVIRONMENT.


8.
Enclosure Integrity:  ANSI C57.12.29 1999 Pad-Mounted Equipment-Enclosure Integrity for Coastal Environments.



9.
Accessories and operating procedure which will allow access to the high-voltage compartment only after the door to the low-voltage compartment has been opened:




a.
Accessories:

MODIFY TO SUIT IF FACILITY HAS SPECIAL KEYING REQUIREMENTS.




1)
Door handle and three-point latching mechanism for low-voltage compartment door.  Equip door handle with locking device that includes provision for securing door handle with padlock.  Padlock:  Yale/Scovill 7300 Series with hardened steel triple plated shackle, 8 inch brass chain, two No. 47 keys with each padlock.





2)
One or more captive and recessed pentahead bolts for additional security of the low-voltage compartment door.

INCLUDE SUBPARAGRAPH BELOW IF PAD MOUNTED SWITCH IS USED.




3)
Key interlock between transformer low-voltage compartment door and pad mounted high voltage switch and fuse assembly so that transformer door cannot be opened unless the high voltage switch is in the open position (both switches if dual radial primary feeder).  Match key interlock supplied with high voltage switch.  Flush mount key interlock.  Padlock type key interlocks not acceptable.





4)
Internal locking device for high-voltage compartment door, which is accessible only after low-voltage compartment door is opened.




b.
Procedure:





1)
Remove padlock securing low-voltage compartment door handle.





2)
Release pentahead bolts.

INCLUDE NEXT TWO SUBPARAGRAPHS BELOW IF PAD MOUNTED SWITCH IS USED.




3)
Obtain key from key interlock provided on the pad mounted high voltage switch and fuse assembly serving the transformer .  (High voltage switch must be in the open position before the key can be removed).





4)
Insert key into key interlock on transformer low-voltage compartment door and release key interlock.





5)
Operate door handle to unlatch and open low-voltage compartment door.





6)
Release internal locking device which allows high-voltage compartment door to be opened.

2.02
SINGLE PHASE FLIP TOP HOOD  PAD MOUNTED TRANSFORMERS

THESE ARE THE MOST COMMONLY AVAILABLE SINGLE PHASE TRANSFORMERS (MOSTLY USED FOR RESIDENTIAL URD DISTRIBUTION SYSTEMS). 

OPTIONS FOR  PRIMARY SWITCH AND OVERCURRENT PROTECTION:
1. INCLUDE SECTION 16321-PAD MOUNTED HIGH VOLTAGE SWITCH & FUSE ASSEMBLY (THIS TYPE OF SWITCH IS SIGNIFICANTLY LARGER THAN THE TRANSFORMER).

2. FOR SMALLER PAD MOUNTED SWITCH CONSIDER USE OF FUSEGEAR SUCH AS THAT MANUFACTURED BY ELLIOTT INDUSTIRES INC. 

3. SPECIFY AN INTEGRAL TYPE OF PROTECTION WITHIN THE TRANSFORMER FOR INSTALLATIONS THAT WOULD NOT REQUIRE TRANSFORMER ISOLATION FROM ITS PRIMARY FEEDER FOR MAINTENANCE OR REPLACEMENT.  REFER TO MANUFACTURERS CATALOGS FOR INTEGRAL PRIMARY SWITCH AND PROTECTION OPTIONS. 


A.
ABB Power T&D Company Inc.’s Maxi-Pak, Cooper Systems’ Maxi-Shrub, or General Electric Co.’s Maxipad:

SINGLE PHASE FLIP TOP HOOD PAD MOUNTED TRANSFORMERS AVAILABLE FROM 10 TO 250KVA.
ANSI TYPE-1 ALLOWS VERTICAL FEED TO THE PRIMARY AND SECONDARY BUSHINGS.


1.
ANSI Type-1.

SPECIFIC TYPES OF LESS-FLAMMABLE TRANSFORMER COOLING LIQUID MAY BE AVAILABLE IN SOME CASES FOR SINGLE PHASE TRANSFORMERS.  CONSULT MANUFACTURERS.  OBTAIN SPECIFICATION DATA FROM SECTION 261219 (THREE-PHASE).


2.
Cooling liquid, transformer mineral oil as recommended by the transformer Company.



3.
Average winding temperature rise not exceeding 65 degrees C.



4.
Minimum of two 2-l/2 percent FCAN and two 2-l/2 percent FCBN primary taps.



5.
Externally operated tap changer for operation when the transformer is de-energized.

SEE INFORMATION AT END OF SECTION FOR SPECIFICATION DATA TO BE ADDED TO HIGH VOLTAGE CABLE SECTION FOR LOAD BREAK TERMINATIONS.


6.
Dead front construction.




a.
Externally clamped, removable high voltage bushing wells, load break inserts, and parking stands.




b.
Surge (lightning) arrester for each ungrounded conductor:





1)
Distribution Elbow Arresters:  Hubbell/Ohio Brass’ PDE.

USE SUBPARAGRAPH BELOW FOR STANDARD APPLICATION.


7.
Enclosure Integrity:  ANSI C57.12.28 1999 Pad Mounted Equipment-Enclosure Integrity.

USE SUBPARAGRAPH BELOW FOR COASTAL ENVIRONMENT.


8.
Enclosure Integrity:  ANSI C57.12.29 1999 Pad-Mounted Equipment-Enclosure Integrity for Coastal Environments.



9.
Recessed locking assembly with padlock provisions and pentahead door locking bolt.




a.
Padlock:  Yale/Scovill 7300 Series with hardened steel triple plated shackle, 8 inch brass chain,  two No. 47 keys with each padlock.

PART 3   EXECUTION

3.01
INSTALLATION


A.
Install transformers on concrete pad.

END OF SECTION

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

1.
For primary cable terminations in flip top hood pad mounted transformers add the following to Sections 260512, 260513, or 260514:


a.
Under paragraph 2.02D.:



“3.
For Cable Termination in Dead Front Pad Mounted Transformers:  Load

break terminations by Elastimold or Hubbell, to match transformer bushing wells and inserts, and also accommodate distribution elbow arresters.


b.
Under Paragraph 3.01 B.3.:  “d.  Use load break terminations to terminate cable in dead front pad mounted transformers.”

2.
Show details of concrete pad, grounding, etc.

3.
Indicate on drawings the transformer KVA, primary and secondary voltage.

4.
Codes, Standards and References applicable to pad mounted 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)
C57.12.21 1980, Requirements for Pad-Mounted, Compartmental-Type, Self-Cooled, Single-Phase Distribution Transformers with High-Voltage Bushings; High-Voltage, 34500 GrdY/19920 Volts and Below; Low Voltage, 240/120 Volts; 167KVA and Smaller.

3)
C57.12.22 1989, Requirements for Pad-Mounted, Compartmental-Type, Self-Cooled, Three-Phase Distribution Transformers with High-Voltage Bushings; High-Voltage, 34500 GrdY/19920 Volts and Below; 2500KVA and Smaller.  (Also IEEE C57.12.22 1993).

4)
C57.12.25 1990 (draft 00/00/99), Requirements for Transformers-Pad-Mounted, Compartmental Type, Self-Cooled, Single-Phase Distribuition Transformers with Separable Insulated High-Voltage Connectors:  High Voltage, 34500 GrdY/19920 Volts and Below:  Low-Voltage 240/120 Volts: 167 kVA and Smaller. (Also IEEE C57.12.25 1999).

5)
C57.12.26 1993, Standard for Pad-Mounted, Compartmental-Type, Self-Cooled, Three-Phase Disbribution Transformers for use with Separable Insulated High-Voltage Connectors 34500 GrdY/19920 Volts and Below:  2500kVA and Smaller.  (Also IEEE C57.12.26). 

6)
C57.12.28 1999, Pad-Mounted Equipment-Enclosure Integrity.

7)
C57.12.29 1999, Pad-Mounted Equipment - Enclosure-Integrity for Coastal Environments.

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

10)
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).

11)
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).

12)
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.

13)
C57.98 1986, Guide for Transformers Impulse Tests.  (Also IEEE C57.98 Rev. 1993).

14)
C57.105 1992, Guide for Application of Transformer Connections in Three-Phase Distribution Systems.
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