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Wilson Energy

Electrical Engineering
Specifications

For

Three Phase Padmount Transformers

I. Scope

This specification covers certain electrical, dimensional, and mechanical characteristics, 
and takes into consideration certain safety features of three phase, 60-Hz, 75º C rise, 
natural ester-insulated high voltage transformers, rated 2,500 kVA and smaller.

II.
General

A. Except as otherwise specified herein, all construction, characteristics, 



requirements, tests, definitions, terminology, and voltage designations shall be in 


accordance with the latest edition of American National Standards Institute 


C57.12.34; Padmounted Compartmental-Type, Self-Cooled, Three Phase 



Distribution Transformers for use with Separable Insulated High-Voltage 



Connectors, High Voltage, 34,500 Grd Y/19,920 Volts and Below; 2,500 kVA 


and smaller.
B. “Approved” as used in these specifications refers to approval by Wilson Energy,

 
Electrical Engineering.  Approved manufacturers are:

1.
ABB


2.
Cooper Power Systems


3.
General Electric


4.
Howard Industries


5.
Kuhlman


6.
Pauwells


7.
Central Moloney


8.
Ermco

Criteria for including another manufacturer on the “approved” list:

· Manufacturer must have a good reputation with respect to quality, delivery time, ability to meet specification; furnishing a client contact list will help Wilson Energy to make this determination.

· A manufacturer may be removed from the “approved” list for problems with quality, delivery time, and ability to meet specifications.

· If the manufacturer was once on the “approved” list but was removed for problems with quality, delivery time, and ability to meet specification; the manufacturer must demonstrate that it has corrected its deficiencies to the satisfaction of Wilson Energy.  Wilson Energy reserves the right to allow a reasonable period of time from de-listing to re-listing (at least one year) to enable a manufacturer’s change/correction process to become mature before adding the manufacturer back to the “approved” list.

C. Prior to transformer construction, the transformer manufacturer must:

1. Furnish mechanical and electrical data, along with dimensional outline drawings of all sizes and voltages included in this specification, for approval by Wilson Energy.
2. The minimum design information includes the following:

i. The volume of air and oil within the sealed tank.

ii. The primary and secondary fault current withstand capacity of the transformer.

iii. The impulse voltage of the transformer.

iv. The means by which the core and coil assembly is clamped and supported.

v. The type of insulating medium used throughout the transformer coil construction.

vi. Whether the units have epoxy impregnated paper.

vii. Whether the units have interlaced secondary windings.

3.
Wilson Energy recognizes that manufacturers continuously improve their products through engineering review.  Manufacturers are encouraged to discuss any opportunities for design improvements with the Wilson Energy Electrical Engineering.


D.
Wilson Energy’s three phase padmount transformer specifications require a 


rectangular tank design.  “Pocket Bushings” or “Box-Outs” for primary and/or 


secondary bushings are acceptable engineering designs as long as the distance 


from the hand hole opening to any one of the primary or secondary bushings is no 

greater than 30 inches. Any “Pocket Bushing” and/or “Box-Out” transformer

 

must be approved by Wilson Energy Electrical Engineering.

III. Ratings & Catalog Numbers
A. Ratings

Wilson Energy operates grounded wye distribution feeders at 



22,860/13,200 volts and 12,470/7,200 volts.  Voltage ratings, kVA 



ratings, and insulation characteristics shall be in accordance with 



Table 2 and Table 3 of ANSI C57.12.34-latest edition in addition to the 


specifications below:

Table I

Transformer Characteristics

	High Voltage
	BIL


	Low Voltage
	BIL
	KVA Range
	High Voltage

Taps



	22,860/13,200
	125 kV
	208Y/120

480Y/277
	30 kV
	All Ranges
	J taps

	12,470/7,200
	95 kV 
	208Y/120

480Y/277
	30 kV
	All Ranges
	±2.5%, ±5%


B.
Catalog Numbers



1.
Wilson Energy Catalog Numbers for Three Phase Padmount 


Transformers are as follows:

	New

Cat. Number
	Catalog

Number


	kVA

Size
	Primary 

Voltage
	Secondary

Voltage

	285-084-00031
	2620-1509
	75
	12,470/7,200
	208/120

	285-084-00033
	2620-1657
	150
	12,470/7,200
	208/120

	285-084-00034
	2620-1673
	150
	12,470/7,200
	480/277

	285-084-00036
	2620-1806
	300
	12,470/7,200
	208/120

	285-084-00037
	2620-1855
	300
	12,470/7,200
	480/277

	285-084-00038
	2620-1889
	500
	12,470/7,200
	480/277

	285-084-00039
	2620-1905
	500
	12,470/7,200
	208/120

	285-084-00042
	2620-1954
	750
	12,470/7,200
	480/277

	285-084-00043
	2620-1970
	750
	12,470/7,200
	208/120

	285-084-00040
	2620-1913
	1,000
	12,470/7,200
	480/277

	285-084-00041
	2620/1921
	1,500
	12,470/7,200
	480/277

	285-084-00050
	
	2,500
	12,470/7,200
	480/277

	285-084-00051
	
	75 
	22860/GY/13.2
	208/120

	285-084-00052
	
	150
	22860/GY/13.2
	208/120

	285-084-00053
	
	300
	22860/GY/13.2
	208/120

	285-084-00054
	
	300
	22860/GY/13.2
	480/277

	285-084-00055
	
	500
	22860/GY/13.2
	208/120

	285-084-00056
	
	500
	22860/GY/13.2
	480/277

	285-084-00061
	
	75
	22860/GY/13.2
	480/277

	285-084-00061
	
	150
	22860/GY/13.2
	480/277


IV. All Transformers
A. Impedance and Regulation.

The minimum percent impedance voltage, as measured on the rated voltage connection, and the maximum percent regulation, at rated load and 80% Power Factor, shall be as follows:

	kVA Rating
	Absolute

Minimum

Impedance
	Absolute

Maximum

Regulation

	75-150
	2.50%
	3.40%

	300-500
	3.50%
	3.40%

	750-2,500
	5.00%
	4.00%


B. Bushings and Terminals
1.
The specific dimensions for these loop-feed transformers shall be according to Figure 5A, Figure 6 and Figure 12A of ANSI C57.12.34 (See IV-M Dimensions Table of this document for transformer compartment dimensional minimums).  There shall be mechanical clearances for 360 degree rotation of the Elastimold 1602 A3R Loadbreak Feed-Thru Insert and for simultaneous use of the Elastimold 163 FTR Feed-Thru and/or equivalent mounted parking stand.

3. High Voltage Bushings
a.
Two high voltage bushings per phase shall be provided to permit operating the transformer from a looped primary cable system.
b.
High voltage bushings shall consist of six ESNA Bushing Wells for Loop Feed Deadfront operation, which will accept the Elastimold 1602 A3R Loadbreak Feed-Thru insert and/or equivalent.  All other bushing wells must be approved through the Electric Division before the bid date to be accepted.
4. Low Voltage Bushings
a. Low voltage bushings shall contain NEMA spades with porcelain or polymer bushings.  (If any manufacturer’s polymer bushing becomes problematic, their particular type of polymer bushing may be excluded in future revisions of this specification.)
b.
Low voltage line and neutral terminals shall be copper and in 


accordance with ANSI Standard C57.12.34-latest edition, Figure 


13(a) as follows:



kVA

208Y/120

480Y/277


75

16 hole terminal
16 hole terminal


150

16 hole terminal
16 hole terminal


300

16 hole terminal
16 hole terminal



500

16 hole terminal
16 hole terminal



750

20 hole terminal
20 hole terminal


1000




20 hole terminal


1500




20 hole terminal



2000




20 hole terminal



2500




20 hole terminal

c.
Low voltage bushing assembly shall be capable of withstanding a 


load in a vertical direction of 800 inch-pounds, without causing a 


deflection sufficient to produce a leak.  Load withstand shall be 


based upon a force applied at the end of the terminal (or the 


terminal extension).

d.
Low voltage bushing assemblies shall be supported in the vertical direction with insulated support brackets connected by adjustable J-Hooks to a horizontal bar (not the top of the cabinet).

5. Neutral Termination
a.
High Voltage Neutral:  The high voltage neutral shall be brought out through a separate bushing and grounded externally, in the high voltage compartment.  The bushing shall be rated the same insulation class as the primary with a 2-hole spade and a solid copper strap ground bolted to the tank.  The bushing shall be located at the same height or below the primary bushings.
b.
Low Voltage Neutral:  The low voltage neutral bushing shall be a fully insulated bushing, rated at the same insulation class as the phase bushing, connected to an adjacent ground pad on the tank.  The detachable strap shall be of sufficient size to carry the maximum fault current available from the transformer. The bushing shall be located at the same height or below the secondary bushings.

6.
High and low voltage winding lead lengths shall be long enough to permit 
field replacement of bushings or bushing wells.

7.
All gasketed joints are to afford a sealed tank in accordance with industry 
standards.  Gasket materials must be durable and reusable Buna N rubber 
or equal with a durometer rating of 65 to 80.  Ordinary cork or corkprene 
are not approved.  Gaskets must be installed such that the high voltage 
bushing wells are continually in contact with the grounded tank.

C. Fuses


All transformers shall be supplied with an approved internally mounted partial 


range current-limiting fuse and a draw out Loadbreak oil temperature sensitive 



Link.  The bay-o-net fuse assembly shall have the Flapper valve fuse body to 


prevent oil spills.  Drip shields shall be provided.  The manufacturer shall provide 


fuse curves for all transformer kVA ratings.

The fuse minimum melt should withstand 12 times transformer full-load current for 0.1 seconds, 3 times transformer full-load current for 10 seconds, 2 times transformer full-load current for 2 hours, and 1.6 times transformer full-load current for 7 hours.
D. Accessories Equipment
Accessory equipment shall require approval of Wilson Energy Electrical Engineering and be in accordance with the latest edition of ANSI Standard C57.12.34.



1. Lifting provisions shall be permanently attached and arranged on the tank to provide a distributed balanced lift in a vertical direction for the completely assembled transformer and shall be designed to provide a Safety Factor of 5.

2. Jack bosses or equivalent jacking facilities shall be provided on the tank.  The vertical clearance for a jack shall be 1 ½ inches minimum and 6 ½ inches maximum.

3. Tank grounding provisions shall be in accordance with ANSI Standard C57.12.34-latest edition.  The grounding provisions shall be capped before painting the unit and shipped with the caps in place.  (Plated Copper)  A 1/0 copper grounding lug shall be supplied with the transformer inside the low voltage cabinet.
4. A 1-inch NPT upper plug (or cap) for filling and pressure testing and a 1-inch NPT lower drain valve with built-in sampling device shall be provided on all transformers.

5. All transformers shall be equipped with an approved automatic resetting pressure relief device mounted in the handhold cover that will automatically relieve tank pressures that exceed 10 PSIG and effectively reseal with no leakage for air or oil up to 10 PSIG.  This device must exclude moisture from the transformer and have a life equal to the transformer.  The specifications must meet or exceed those of a Qualitrol Model 208-60E.

6. An oil temperature and an oil level gauge shall be mounted unexposed in the secondary compartment of the transformer.

7. A LBOR Loadbreak oil-immersed, two position switch to de-energize the transformer.
8. Parking stands shall be provided in the high voltage compartment (six stands)
9. Rectangular hand holes with gaskets shall be provided for access to high voltage expulsion fuses, three phase switches, neutral connections, bushings, etc. without removing the main cover of the transformer.  Each hand hole cover shall be tamper-proof and removable only after being unfastened from inside the compartment.  The hand hole opening shall have the following minimum dimensions:


a.
75 through 500 kVA:
14 x 24 inches.


b.
750 through 2,500 kVA: two 14 x 24 inch hand holes, one 



centered behind the high voltage compartment and one centered 


behind the low voltage compartment.

c. High voltage and low voltage bushings shall be within 30 inches of the hand hole opening to facilitate tightening wiring connections.

10. 12.47/7.2 kV transformers shall have full-capacity taps at +5%, +2.5%, nominal, -2.5% and -5%.  22.86/13.2 kV transformers shall have full-capacity J taps.  Tap changer shall be externally operable.  Transformers shall be shipped with the de-energized tap changer in the nominal position.
E. Tanks

1.
Transformers tanks shall be of a sealed-tank construction as specified in 


ANSI Standard C57.12.34-latest revision.


2.
The tank shall be a minimum of 12-gauge sheet steel and strong enough 


to withstand a pressure of 7 PSIG without permanent distortion and 12 


PSIG without rupturing or displacing other components of the transformer 


or affecting cabinet security.

3.
A welded or bolted main cover may be provided; however, gasketed bolted hand holes are required regardless of the type of cover.

4.
After final assembly, the tank shall be positively pressurized to at least 3 PSIG to detect any leaks, prior to leaving the factory.  Transformers found with leaks prior to initial energization/installation shall be returned to the manufacturer for repair or a refund at the manufacturer’s shipping and repair cost for a period of up to three years.
5.
Each tank shall contain a fill valve in the low voltage compartment and a drain valve accessible from the exterior of the transformer.  Drain valve shall be enclosed in a suitable metal enclosure that is lockable with a ½ inch penta-head stainless steel spring-loaded captive bolt and padlock.
F. Cabinet Security
1. Cabinet security shall meet the latest Western Underground Guide 2.13 Revision.

2. The transformer tank and compartments shall be constructed so as to limit disassembly, breakage and prying open of any doors, panels, and sills with the doors in the locked and closed position.

3.
There shall be no exposed screws, bolts or other fastening devices which 



are externally removable, nor shall there be any opening through which 


foreign objects such as sticks, rods or wires might be inserted to contact 


live parts.


4.
Suitable means for securing the compartment doors shall be provided as 


follows:

a.
The low voltage compartment door shall have 3-point latching and a handle and hasp, each with a minimum ½ inch diameter hole, for a lock.  This locking device shall be designated and located to limit prying, cutting or breaking.  The handle shall have a minimum gripping length of 4 inches.



b.
A ½ inch penta-head stainless steel spring-loaded captive bolt with 


threads separate from the locking device shall also be provided 



with a blind bolt hole.  Removal of the penta-head locking bolt 



must only be accomplished after removal of the padlock.



c.
Doors shall be constructed to provide access to the high voltage 



compartment only after the door to the low voltage compartment 



has been opened.  There shall be one or more additional penta-head 


fastening devices that must be removed before the high voltage 



door can be opened.

G. General Construction

1.
The transformer tank and compartments shall be assembled as an integral 


unit suitable for flush mounting on a flat, rigid surface.  The assembly 


shall restrict the entry of water (other than flood water) into compartments 


so as to impair the operation of the transformer.


2.
The high voltage and low voltage compartments shall be located side by side on one side of the transformer tank.  When viewed from the front, the low voltage compartment shall be on the right.  These compartments shall be separated by a metal barrier or other rigid material.


3.
Doors shall be a minimum of 13 gauge steel and braced.  They shall be 


provided with stops for latching in the open position and shall be 



removable only in the completely open position.


4.
Stainless steel hinges and stainless steel hinge pins shall also be provided. 


The hinge pins shall be a minimum of 0.340” in diameter and 3” in length.  

The hinges shall be continuously welded or bolted.  The gauge of the 


hinges is to be the same or greater than the gauge of the doors.


5.
The transformer compartment sill shall be supplied with a flange on the 


inside bottom to facilitate securing the transformer to the pad.
6.
Devices such as switch handles, adapters, separable insulated high voltage 

connector(s) and replaceable fuses, which are designed for operation after 

the transformer is in place, shall be located in the high and low voltage 

compartments so that they can be operated with hotline tools.  

H. Paint


1.
All transformer tanks and cabinets shall be electrostatically-painted with a 



minimum of 3 mils (dry) finish coat of regular olive green Munsel 7GY 

3.29/1.5 or equivalent.  When used in the inside of the tank, this paint must be impervious to transformer oil.

2.
The surface treatment and painting process shall yield a high quality coating that conforms to the latest ANSIC57.12-28 revision.

I.
Tilt
Transformers shall be designed such that a 5-degree tilt of tank will continue to keep all internal live parts covered by the insulating liquid.  
J.
Oil
Natural ester insulating fluid complying with IEEE C57.147 shall be provided in the transformer up to the liquid level marking. Fluid shall be Cargill Envirotemp FR3. Each transformer shall have a minimum 5-inch diameter label indicating fluid brand.

K.
Nameplate and Labeling

1.
A nameplate made of laser imprinted anodized aluminum shall be provided and securely attached on the inside of the low voltage compartment door so that it is readable with cables in place.  This nameplate shall be in accordance with ANSI Standard C57.12.34 latest revision.  The nameplate should note specifically the non-PCB status of the transformer.
2.
The serial number and date of manufacture must be provided.
3. Internal and external, weather-resistant “Danger” safety labels (4 ½” x 8” minimum)
4. Internally mounted “Mr. Ouch” safety labels (4 ½” x 8” minimum)
5.
An internal label (inside the door) similar to the following label to indicate non-PCB dielectric fluid is used.



“This transformer was filled or processed at the factory with non-PCB dielectric 


fluid in accordance with Federal Polychlorinated Biphenyl (PCB) Regulations 40 


CFR761, dated May 31, 1979.  The purchaser should take the necessary 



precautions so that PCB contamination is not introduced during filling or during 



maintenance of the transformer.”
L.
Core Construction

1. The core shall be 4 or 5 legged or triplex design.

2. The design of the core shall be such that excessive tank heating will not occur during unbalanced load conditions or due to loss of one primary phase.

M.
Dimensions
The units’ compartment dimensions shall meet the minimum dimensions as indicated below (Note this table is IV.M.1):
	Transformer

KVA
	All dimensions are in inches
Minimum Dimensions for the HV Compartment
	All dimensions are in inches
Minimum Dimensions for the LV Compartment

	
	Height
	Width
	Depth
	Height
	Width
	Depth

	75
	58
	40
	18
	58
	30
	18

	150
	58
	40
	18
	58
	30
	18

	300
	62
	40
	18
	62
	36
	18

	500
	62
	40
	20
	62
	36
	20

	750
	62
	40
	20
	62
	36
	20

	1,000
	62
	53
	20
	62
	36
	20

	1,500
	62
	53
	24
	62
	36
	24

	2,500
	62
	53
	24
	62
	36
	24


V. Transformer Losses 
Transformers must meet current Department of Energy (DOE) transformer efficiency standards.
VI.
Manufacturer’s Tests and Test Reports.
A. All transformers shall receive tests in accordance with the methods prescribed in ANSI Standard C57.12.90.

B. Certified Test Reports.

A certified test report shall be sent to the Purchasing Manager, City of Wilson, P.O. Box 10, Wilson, NC 27893.  This report will include the following:

1. Actual measured excitation losses and exciting current at a temperature of 20º to 30º C.

2. Actual measured load losses including all associated stray losses and test current after temperature correction to 85º C.

3. Actual measured impedance and impedance voltage after temperature correction to 85º C.
C. Tolerance for Losses (removed)
VII.
Liquidated Damage (removed)
VIII.
Workmanship, Transportation, and Warranty.

A. In addition to inspections and tests on parts and products, the manufacturer shall have a finished product quality audit program to assure a well-designed, safe, and durable product.

B. Any design modifications, or modifications affecting the installation and operation of a transformer, electrical or mechanical, made following an award of an order must be submitted to Wilson Energy Electrical Engineering for approval before any transformer so modified shall be shipped.

C. Transformers that are rejected by Wilson Energy for defects or non-adherence to specifications shall be returned to the supplier freight collect for a full refund.  
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