
Specification for an Envirotran EF Single-phase Pad-mounted Distribution Transformer

Ref.:  Cooper Power Systems Catalog Section 215-20

1.0
GENERAL

1.1
This specification covers the electrical and mechanical characteristics of single-phase pad-mounted distribution transformers, which which utilize Envirotemp® FR3TM fluid as the dielectric fluid.
1.2
All characteristics, definitions, and terminology, except as specifically covered in this specification, shall be in accordance with the latest revision of the following ANSI and NEMA standards.

C57.12.00 -
IEEE Standard General Requirements for Liquid-Immersed Distribution, Power and Regulating Transformers

C57.12.25 -
Pad-Mounted, Compartmental-Type, Self-Cooled, Single-Phase Distribution Transformers With Separable Insulated High-Voltage Connectors; High Voltage, 34500GRDY/19920 Volts and Below; Low Voltage, 240/120 Volts; 167 kVA and Smaller-Requirements

C57.12.28 -
Pad-Mounted Equipment - Enclosure Integrity

C57.12.35 -
Bar Coding for Distribution Transformers

C57.12.90 -
IEEE Standard Test Code for Liquid-Immersed Distribution, Power, and Regulating Transformers and IEEE Guide for Short-Circuit Testing of Distribution and Power Transformers

C57.91 -
Guide for Loading Mineral-Oil-Immersed Overhead and Pad-Mounted Transformers Rated 500 kVA and Less with 65(C or 55(C Average Winding Rise

C57.147-
IEEE Guide for Acceptance and Maintenance of Natural Ester Fluids in Transformers

2.0
RATINGS

2.1
The transformer shall be designed in accordance with this specification and shall have one of the following kVA ratings:

10, 15, 25, 37.5, 50, 75, 100, 167

The applicable kVA rating shall be specified on the inquiry. The kVA ratings are continuous and are based on not exceeding a hot-spot conductor temperature rise of 80°C as specified in ANSI C57.12.25, Sec 3.1.

2.2 The primary voltage and the basic insulation level (BIL) shall be in accordance with Table 1, ANSI C57.12.25.

The applicable voltage rating and BIL shall be specified on the inquiry.

2.3
The applicable secondary voltage shall be specified on the inquiry.

2.4
The transformer may be furnished with full capacity high-voltage taps.  The tap changer shall be clearly labeled to reflect that the transformer must be de-energized before operating the tap changer as required in Section 3.2.1 of ANSI C57.12.25.  The unit shall have one of the following tap configurations:

No taps

Two - 2½% taps above and below rated voltage

Four - 2½% taps below rated voltage

NEMA taps (14400, 13800, 13200, 12470, 12540)

The applicable tap configuration shall be specified on the inquiry.

3.0
HIGH VOLTAGE BUSHINGS AND TERMINALS

3.1 Bushing Style:

The high voltage bushings shall be 15/25 kV, 200A, bushing wells . The bushings shall be externally removable.

3.2
The bushing configuration shall be per ANSI C57.12.25, Figure 1A or 2A (ANSI Type II units).

3.3
A cable accessory parking stand shall be provided and shall be located such that the separable insulated connectors that are designed for operation after the transformer is in place can be operated with hot-line tools.

4.0
LOW VOLTAGE BUSHINGS AND TERMINALS

4.1
The configuration of the secondary shall be per ANSI C57.12.25 Figure 1A or 2A. These bushings shall be removable to allow for field replacement without opening the tank.

4.2
The transformer shall have threaded stud-type line and neutral terminals per Table 2 below. Alternatively, 4-hole H-spade or 4-hole In-line terminals can be specified.

Table 2

Stud-type line and neutral terminals for ANSI Type II units

	kVA Rating
	Thread Size *
	Minimum Length *

	
	
	in
	mm

	25-75

100-167
	0.625-11 UNC-2A

1.000-14 UNC 2S
	1.25

1.75
	31.9

44.5


*
Larger thread size or length, or both, may be required if materials other than copper are used.

4.3
The low voltage neutral shall be a fully insulated bushing with a removable ground strap.

5.0
PROTECTION

5.1
The protection scheme provided with the transformer shall consist of the following checked attributes.  If for any reason a special protection scheme is required it shall be clearly stated on the inquiry.

Note:  The standard product typically has shorter lead-times.

[ ]
Standard
The transformer primary shall include a load break Bay-O-Net assembly with a flapper valve to minimize fluid spillage. The Bay-O-Net assembly shall be used in series with an internally mounted isolation link.

[ ]
Overcurrent Protection
Overcurrent protection shall be provided by a Bay-O-Net expulsion fuse mounted in series with a partial range under-oil current-limiting fuse such that the maximum interrupting rating is 50,000 A. This fusing scheme eliminates the requirement for the isolation link mounted in series with the Bay-O-Net assembly.

[ ]
Primary Over Voltage Protection
Primary over voltage protection shall be provided by an internally mounted, heavy-duty distribution class MOV surge arrester.

[ ]
Secondary Over Voltage Protection
Secondary over voltage protection shall be provided by an externally mounted, high-energy, ANSI approved Light Duty Distribution Class surge arrester, Cooper Storm Trapper HE.

[ ]
Protected Plus (MagneX™) (Subject to regional constraints): Primary overcurrent and transformer overload protection shall be provided by a MagneX primary interrupter.  This breaker shall have the capability to energize and de-energize the transformer by one hot stick operation. 

a. The MagneX will be supplied with an Emergency Overload (EO) feature, increasing overload by approx 30%. The EO can be switched out without taking the transformer off line. 

b. The MagneX will be supplied with an indicator feature, which provides a positive indication of contact position.

c. When specified, it will be used in series with a current-limiting fuse to provide 50,000A interrupting capability. 

[ ]
VFI Protection (Subject to regional constraints):
Vacuum fault interrupter (VFI), rated 200 A continuous, 12 kA RMS interrupting will be supplied to offer loop sectionalizing capability (Figure 3).  VFI tri-phase control settings with 200 A, VFI breaker (1().  Factory installed EF TCC card preset for 80 A minimum trip and instantaneous trip switch set to off.
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Figure 3

6.0
TANK AND TERMINAL COMPARTMENT

6.1
In addition to the regular locking provision, all access doors or hood shall be secured by a recessed, captive, pentahead bolt that meets the dimensions set forth in RUS Drawing A3759.

6.2
The transformer shall be of sealed tank construction of sufficient strength to withstand a pressure of 7 psig without permanent distortion, and 15 psig without rupturing or affecting cabinet security.

6.3
The tank shall include a pressure relief device as a means to relieve pressure in excess of pressure resulting from normal operation.  The venting and sealing characteristics shall be as follows:

Cracking Pressure:  10 psig ± 2 psig

Resealing Pressure:  6 psig minimum

Zero leakage from reseal pressure to -8 psig

Flow at 15 psig:  35 SCFM minimum

6.4
The tank coating shall meet all requirements in ANSI C57.12.28 including:

Salt Spray Test

Crosshatch Adhesion Test

Humidity Test

Impact Test

Oil Resistance Test

Ultraviolet Accelerated Weathering Test

Abrasion Resistance - Taber Abraser

6.5
The pad-mounted equipment shall meet the requirements for tamper resistance set forth in ANSI C57.12.28 including the pry test, pull test, and wire probe test.

6.6 
As needed for highly corrosive environments, units available completely fabricated from 304 or 409 Stainless Steel.

6.7 
The tank shall be complete with an anodized aluminum laser engraved nameplate.

7.0 FLUID

7.1 The dielectric coolant shall be listed less-flammable fluid meeting the requirements of National Electrical Code Section 450-23 and the requirements of the National Electrical Safety Code (IEEE C2-2002), Section 15. The dielectric coolant shall be non-toxic*, non-bioaccumulating and be readily and completely biodegradable per EPA OPPTS 835.3100. The base fluid shall be 100% derived from edible seed oils and food grade performance enhancing additives. The fluid shall not require genetically altered seeds for its base oil. The fluid shall result in zero mortality when tested on trout fry*. The fluid shall be certified to comply with the US EPA Environmental Technology Verification (ETV) requirements, and tested for compatibility with transformer components. The fluid shall be Factory Mutual Approved, UL Classified Dielectric Medium (UL-EOUV) and UL Classified Transformer Fluid (UL-EOVK), Envirotemp FR3™ fluid.


*(per OECD G.L. 203)
7.2
Transformer manufacturer will show functional data for components testing performed in Envirotemp( FR3™ fluid.

8.0
ACCESSORIES

8.1
The following checked accessories shall be provided:

[ ]
Tank Ground connector

[ ]
Bushing wells with removable studs

[ ]
2-position, on/off load break switch

[ ]
4-position switch, make-before-break (T-blade or V-blade)

[ ]
Bay-O-Net drip shield

[ ]
Load-break elbow – 15 kV or 25 kV

[ ]
VariGAP M.O.V.E elbow arrester

[ ]
Poly-pad - Combination shipping and mounting pad (10 – 75 kVA)

[ ]
Non-PCB Decal (white on blue)

Any additional accessories will be specified on the inquiry.

9.0
SHIPPING

9.1
The unit shall be banded, blocked, or bolted to a suitable wood pallet or poly-pad. Units may be double-stacked using system tested to MIL-STD-810F.
10.0
TESTING AND LOSSES

10.1
Units will comply with minimum efficiency requirements of NEMA TP 1. Each unit shall be subjected to a full wave voltage impulse and leak test.  The manufacturer shall provide certification upon request for all design and other tests listed in Table 17 of ANSI C57.12.00 including verification that the design has passed Short Circuit Criteria per ANSI C57.12.00 and C57.12.90.

11.0
BAR CODING

11.1
A temporary bar code label shall be attached to the exterior of the transformer in accordance with ANSI C57.12.35.
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