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Americ an Approval of an American National Standard requires verification by ANS) that the
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National metby the standards developer.

Standard Consensus is established when, in the judgment of the ANSI Board of Standards
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considered, and that a concerted effort be made toward their resolution.

The use of American National Standards is completely voluntary; their existence does
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from manufacturing, marketing, purchasing, or using products, processes, or
procedures not conforming to the standards.

The American National Standards Institute does not develop standards and will in no
circumstances give an interpretation of any American National Standard. Moreover, no
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National Standard in the name of the American National Standards Institute. Requests
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Foreward (Tnis Foreward is nat part of Amsrican Nafional Standard C57.12.20-1997)

In 1938 the EEI-NEMA (Edison Electric Institute-National Electrical Manufacturers Association) Joint
Committee on Standards for Distribution Transformers was organized to develop standards for the various
types of distribution transformers. For 23 years the continuous work of this Joint Committee was
evidenced by a series of reperts published jointly by the Edison Electric Institute (EEI) and the National
Electrical Manufacturers Association (NEMA). The last report on overhead-type distribution transformers
was the Seventh Report published in April 1961. The Joint Committee's last two reports on overhead-type
distribution transformers were approved as American National Standards, the Seventh Report being
reissued as American National Standard C57.12.20-1962.

To avoid further duplication of effort and to simplify future revisions, the EEI-NEMA Joint Committee on
Standards for Distribution Transformers was dissolved and replaced by new subcommittees of Aceredited
Standards Committee on Transformers, Regulators, and Reactors, C57. The work on standards for
overhead-type distribution transformers was taken over by the Subcommittee on Distribution
Transtormers, Overhead and Pad-Mounted, €57.12.2.

This standard was prepared by IEEE Subcommittee C57.12.2 on behali of C57 and is a revision of ANSI
C57.12.20-1988, Requirements tor Overhead-Type Distribution Transformers, 500 kVA and Smaller:
High-Voltage, 67000 Volts and Below; Low-Voltage, 15000 Voits and Below. The previous edition was
dated 1981. The 1981 revision included detailed requirements on relief of excessive pressure. Tha 1988
revision recognized the step-down and series-muttiple designs in distribution transformers, and omitted
the platform- or station-type transformer. In recognition of the dramatic reduction in catastrophic failures of
overhead transformers since the formulation of NEMA Standards Proposal Number TR-F7-1975, the 1988
revision included in Section 8 this updated NEMA proposal that is now designated 2.02 of NEMA
Standards Publication for Transformers, Regulators, and Reactors, NEMA TR 1-1980. The general
industry consensus is that transformers that are built in conformance with this standard and that have
adequate overcurrent protection, and recognizing the limitations inciuded therein, will provide for
enclosures with reasonable withstand capability.

Suggestions for improvement of this standard will be welcome. They should be sent to the National
Electrical Manufacturers Association, 1300 North 17th Street, Suite 1847, Rossiyn, Virginia, 22209

This standard was processed and approved for submittal to ANS! by Accredited Standards Committee on
Transformers, Regulators, and Reactors, C57. Committee approval of the standard does not necessarily
imply that all committee members voted for its approval.

At the time it approved this standard, the C57 Committee had the following members:

Chairman: Paul Orehek
Vice Chairman: J. D. Borst
Secretary: John A, Gauthier
Crganization Represented Name of Representative
U.S. Dspt. of Energy, Kenneth C. Wolohen
Westemn Area Power Administration
Dept of Navy Civil Engineer Carps. C. M. Mandevilla
Civil Engineer Corps
Dept of Interior, Bureau of Reclamation D. J. Mulligan
Dept of Agricuiture, REA J. Bohlk
Tennessee Valley Authority F. Lewis
Electric Light & Power Delegation
Public Service Electric & Gas Co. P.E. Orehek (Chairman of Delegation)
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for Transformers—

Standard for overhead type distribution transformers, 500 kVA and smaller:
high voltage, 34500 volis and below; low veoltage, 7970/13800Y volts and below

1 Scape

1.1 This standard is intended for use as a basis for determining the performance, interchangeability,
and safety of the equipment covered, and to assist in the proper selection of such equipment.

1.2 This standard covers certain electrical, dimensional, and mechanical characteristics and takes
into consideration certain safety teatures of single- and three-phase, 60-Hz, mineral-pil-immersed, seli-
cooled, overhead-type distribution transformers 500 kVA and smaller, with high voltages 34500 volts and
below and low voltages 797¢/13800Y volts and below. Such transformers may include one or more of the
following features:

{1) High-voltage, overcurrent protection

{2) High-voltage, overvoitage protection

(3) Low-voltage, overcurrent protection

(4) Low-voltage, overvoltage protection
NOYE: For polychlorinated-biphenyl (PCB) contamination in transicrmears, refer to the latest federal regulations.
2 Referenced and related publications
21 Referenced American National Standards

This standard is intended for use in conjunction with the following American National Standards. All
characteristics, definitions, terminology, voltage designations, and tests, except as specified herein, shall
be in accordance with these referenced American National Standards. When the following referenced
standards are supetseded by a revision approved by the American National Standards Institute, Inc., the
latest revision shall apply.

ANSI C57.12.70, Terminai Markings and Connections for Distribution and Power Transformers
ANSI C135.1, Galvanized Stee! Bolts and Nuts for Overhead Line Construction

ANSV/IEEE C37.40 and C37.40a, Service Conditions and Definitions for High-Voltage Fuses, Distribution
Enclosed Single-Pole Air Switches, Fuse Disconnecting Switches, and Accessories

ANSHIEEE C37.41, Design Tests for High-Voltage Fuses, Distribution Enclosed Single-Pale Air Switchss,
Fuse Disconnecting Switches, and Accessories

ANSI/IEEE ©57.12.00, General Requirements for Liquid-Immersed Distribution, Power, and Regulating
Transformers

ANSVIEEE C57.12.80, Terminalogy for Power and Distribuiion Transformers
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ANSIIEEE C57.12.90, Test Code for Liguid-immersed Distributicn, Power, and Regulating Transtormers
and Guide for Shont-Circuit Testing of Distribution and Power Transformers

ANSIAEEE C57.91, Guide for Loading Mineral-Oi-lmmersed Overhead and Pad-Mounted Distribution
Transformers Rated 500 kVA and Less with 65°C or 55°C Average Winding Rise

22 Related publications

The following publications are listed for information only and are not essential for the completion of the
requirements of this standard: (Latest Revision shall apply)

NEMA MG2, Safety Standard for Construction and Guide for Selection, Installation, and Use of Electric
Motors (available from National Electrical Manufacturers Association, 1300 North 17th Strest, Suite 1847,
Rossiyn, Virginia 22209).

NEMA TR 1, Transformers, Regulators, and Reactors (available from National Electrical Manufacturers
Association, 1300 North 17th Street, Suite 1847, Rosslyn, Virginia 22209).

MIL-8TD-209C, Swinging Eyes and Attachments for Lifting and Tying Down Military Equipment.
(available from Commanding Officer, Naval Publications and Forms, 5801 Tabor Avenue, Philadelphia, PA
19120).

3 Ratings
3.1 Kilovolt-ampere ratings

Kiiovelt-ampere ratings are continuous and are based on not exceeding either a 85°C average winding
temperature rise or an 80°C hot-spot temperature rise. The temperature rise of the insulating oil shatl not
exceed B5°C when measured near the tap of the tank. Kilovolt-ampere ratings for single-phase and three-
phase transformers shall be as shown in Table 1. These ratings are based on the usual temperature and
altitude service conditions specified in ANSIIEEE C57.12.00.

32 Voltage ratings and tap ratings

3.2.1 Voltage ratings for single-phase and three-phase transformers shall be in accordance with Tables
2,3, and 4. No taps are to be provided unless otherwise specified in accordance with 3.2.2.

3.2.2 When specified, tap ratings for single- and three-phase transformers shall be in accordance with
Table 5. All tap ratings shall be at rated kilovolt-amperes, except as ctherwise Indicated. Vokages in
Tables 2, 3, and 4 are without taps.

Table 1 ~ Kllovolt-ampere ratings

Single Phase Three Phase
10 30
15 45
25 75

37-1/2 112-12

50 150
75 225
100 300
167 500

250

333

500

Copyri(jht por National Electrical Manufacturers Association

Sun May 05 07:19:44 2002



STD.NEMA C57-L2.20-ENGL 1997 EE bLu?0247 0514903 335 M
ANSI| C57.12.20-1897

Table 2 — Ratings for single-phase transformers (single ratio)

Transformer High Voltage Minimum kVA Rating for Low Voltage Rating of:
277 2400 7200 or Table 7
BIL or or 7620 or Figure
Rating (kV) | 120/240 (1) | 240/480 (1) | 4800 7970 Reference
2400/4160Y 60 10 10 -- - g
4B00/8320Y 75 10 10 - - 9
7200/12470Y a5 10 10 50 --- 10
12 470GrdY/7200 95 10 10 50 - 6,7
7620/13 200Y 95 10 10 50 --- 10
13 200GrdY/7620 95 10 10 50 - 6,7
12 000 895 10 10 50 50 10, 11
13 200/22 B&OY (2) 125 10 10 50 50 10, 11
13 200 95 10 10 50 50 10, 11
13 800GrdY/7970 a5 10 10 50 -— 6,7
13 800/23 900Y (2) 125 10 10 50 50 10, 11
13 800 95 10 10 50 5¢ 10, 11
14 400/24 940Y (2) 125 10 10 50 50 10, 11
24 840G rdY/14 400 (2) 125 10 10 50 50 8,7,8
16 340 95 10 10 50 50 10, 11
34 500GrdY/19 920 (3) (4) 150 10 10 50 50 67,8
34 500 200 25 25 850 50 10, 11
(1) Low-voltage rating of 120/240 volts or 240/480 volts is suitable for series, multiple, or thras-vdra service
(2) Suitable for wye-gonnection on systems where greund connactions parmit the use of 18-kV arrasters
(3) Suitable for wye-connection on systems whers ground connecticns permit tha use of 27-kV arresters
{4) 125 KV BIL may be used based on user vendar agreement
3
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Table 3 ~ Ratings for single-phase transtormers (series - multiple)

Transformer High Voltage Minimum kVA Rating for Low Voltage Rating of:
Minimum 277 2400 Table 8
BIL or or Figure
Rating (kv} (1) 120/240 (2) | 240/480 (2) | 4800 | Reference
2400/4160Y x 720012 470Y 80x 85 10 10 50 10
4160GrdY/2400 x 12 470GrdY/7200 80 x 95 10 10 - 6,7
2400/4160Y x 7620/13 200Y 80 x 95 10 10 50 10
4160G rdY/2400 x 13 200GrdY/7620 80 x 85 10 10 — 6,7
4800/8320Y x 7200/12 470Y 75 x95 10 10 50 10
8320GrdY/4800 x 12 470GrdY/7200 75 x 95 i0 10 - 6,7
4800/8320Y x 7620/13 200Y 75 x 95 10 10 50 10
8320GrdY/4800 x 13 200GrdY/7620 75x95 10 10 - 86,7
7200/12 470Y x 14 400/24 940Y 95x 125 10 10 50 10
12 470GrdY/7200 x 24 940GrdY/14 400 95x125 10 10 - 6,7
7620/13 200Y x 14 400/24 940Y 95x 125 10 10 50 10
13 200GrdY/7820 x 24 940GrdY/14 400 95 x 125 10 10 6,7

(1} Amester coordination may require higher BIL on Multi
20%.

2 Low-'vollage rating of 120/240 volts or 240/480 volts is suitable for series, multiple, or three-wire senvice

pls connection than indicated to achieve a minimum protective lavel of

Table 4 — Ratings for three-phase transformers

Transtformer High Voltage [ Minimum kVA Rating for Low Voltage Rating of:
2400 or
Minimum 240 240 4160Y/2400 | Table 1
BIL or x or 4800 or Figure
Hatfgg_@ ) {kV) 208Y120 480 480 480Y/277 | B320Y/4800 | Reference
2400 45 30 30 30 30 e 12
4160Y/2400 60 30 - - 30 12
4160Y 60 30 30 30 = - 12
4160 60 30 30 30 30 .- 12
4800 860 30 30 30 30 - 12
8320Y/4800 75 30 — - 30 -— 12
B320Y 75 .- 30 30 -— -—_ 12
7200 75 30 30 30 30 150 13
12 000 95 30 30 30 30 150 13
12 470Y/7200 85 30 -— == 30 — 13
12 470Y a5 - 30 30 — .- 13
13 200Y/7620 85 30 -— - 20 - 13
13 200Y a5 - 30 30 - - 13
13200 as 30 - 30 30 150 13
13 800 a5 30 30 30 30 150 i3
13 800GrdY/7970 g5 30 - 30 —— 13
24 940GrdY/14 400 125 30 - 30 - 13
34 500GrdY/19 920 150 30 - - 30 - 13

{1} All transformers are deita-connected unless otherwise specliied
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Table 5 - Recommended taps for single-phase and three-phase transformers

Winding Voltage Above Rating Below Rating
The Following Optlons are available for All Vo ltages:

2400/4160Y
4800/8320Y
7200/12470Y
12 470GrdY/7200
762013 200Y Option 1 2y 2-1/2% (2) 2-12%
13 200GrdY/7620
12 000
13 200/22 860Y Option 2 None 4 2-1/2%
13 200
13 800GrdY/7970
34 500GrdY/19 920
13 BDO/23 800Y 14 400/14 100 13 500/13 200
13 800 14 400/14 100 13 500413 200
14 400/24 940Y None 13 800/13 200/12 870/12 540
16340 (1) 17 200/16 770 15 910/15 480
24 940G rdY/14 400 None 13 800/13 200112 870/12 540
(1) Single Phase Only.

NOTE: No taps will be supplied if taps are not specified.

4 Basic lightning impulse insulation levels and dielectric test levels
41 Basic lightning impulse insulation levels (BILs) shall be as shown in Tables 2,3, and 4.

42 Dielectric test levels shall be in accordance with the distribution levels specified in ANSWIEEE
C57.12.00.

5 Tests
5.1 General

Except as specified in 5.2, tests shall be perdormed as specified in ANSIEEE C57.12.00 and in
ANSVIEEE C57.12.90.

5.2 Dielectric tests

For single-phase transformers with a BIL of 150 kV or less that have one high-voltage bushing and a high-
voltaga terminal perrmanently connected to ground, no applied-voltage test is required. Induced-voitage
tests shall be performed by applying between the terminals of one winding a voltage that will be developed
from the high-voltage line terminals to ground. This voltage shall be 1000 voits plus 3.46 times the rated
transformer winding voltage, but in no case shall the line-to-ground voltage developed exceed 40 000
volts for 125 kV BIL or 50 000 volts for 150 kV BIL. For this test the neutral terminal shall be grounded.
An applied potential test shali be applied on the low-voltage winding.
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6 Construction

For the purpose of this standard, two principal reference locations have been estabiished, as shown in
Figures 1 and 2. The first of these is a horizontal plane that passes through the 1op of the bolt slot in the
upper support lug. For the second, the transformer cover has been divided into four segments. The
segments are numbered in a clockwise direction with the centerline of segment 1 on the centerline of the

low-voltage bushings, as shown in Figures 1 and 2.

HORIZONTAL
REFERENCE PLANE
(SEE SECTION 8)

S5in

SEGMENT
DESIGNATION
(SEE SECTION 8)

+1in

gin (127mm

+25.4 mm

3.2 mem

in H-1dIn
{51 mm 4 6.4 mm}

S
-~

o‘
—

il

—d

21

SINGLE-POSITION MOUNTING

21

\ el e |
|

o

TWO-POSITION MOUNTING

Support L Z,
High Voltage Rating Lug
(kV} kVA Type Inches |mm| Inches mm

7.62/13.2Y and below, 10 - 50 A 11-1/4 (286} 15++3 381 +/-786
13.8GrdY/7.97 and below, 75 - 167 B 23-1/4 |591} 1548 381 +/-76
and 12 250 - 333 C 24 610} 1564/-3 381t +/- 76

500 C 36 914 154/-3 381 +/-76
13.2/22.86Y to 14.4/24.94Y, [10-50 A 11-1/4 |28B6] 16-1/2+-3 | 419+-76
24.94GrdY/14.4, 75-167 B 23-1/4 |591]|16-1/2+-3| 4194/ 76
34.5 GrdY/19.92, and 16.34 |250 - 333 o] 24 610| 19-1/2+-3 | 495 +/-76

500 Cc 36 9141 19-1/24/- 3 495 +/- 76

(1) Z dimension applies only 1o high-voltage cover bushing transformers.

Figure 1 - Segment designations and interchangeability dimensions for
single phase transformers

Copyright por National Electrical Manufacturers Association

Sun May 05 07:19:44 2002




STD-NEMA C57.1c.cO0-ENGL 1997 M L4?0247 0514907 TaD A

ANSI C57.12.20-1997

4
1
3
SEGMENT
DESIGNATION
[SEE SECTION 6) / 1
2
— 2in +« 1/4in
(S1mm + &4 mm)
HORIZONTAL
REFERENCE FLANE
{SEE SECTION &) z J
J - v
b +1in 127 .4 mm
1 = 50 Sein ..( mm 22 mm
G{ o
P
1
Support L Zy
High Voltage Rating Lug
kv) kVA Type Inches mm Inches mm
13 800GrdY/7970, 15-30 A 23-1/4 591 15+~ 3 381 +/-78
13 800 and below 45 - 75 B 23-1/4 591 164/-3 381 +/-76
112-1/2 - 300 c 36 (2) 914 154/~ 3 381 +/- 78
19 920 and Bslow 15-30 A 23-1/4 S91 161/2+/-3 419 +/-78
45 - 75 B 23-1/4 891 16 1/24/-3 419 4/-78
112-1/2 - 300 C 36 (2) 914 191/2+4/-3 495 +/- 78

(1) Z dimension applies only to high-voltage caver bushing transformers.
{2) 2d-inch (510 mm) spacing may be used when tank height wili not permit the 36-inch (914 mm} dimension

Figure 2 — Segment designatiens and interchangeability dimensions for three phase transformers
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Table 6 — Electrical characterlstics of bushings
60-Hz Dry 80-Hz Wet
1-Minute 1-Minute
Creepage Distance (1) Withstand Whthstand
BIL Withstand (kV) inches Millimeters (kV) (kV)
30 wa - 10 6
45 - --- 15 13
60 - - 21 20
75 - --- 27 24
85 10-1/2 +/-1/2 267 +- 13 35 30
150 17 432 60 50
Single Phase Transformer Bushings Only
95 (2) 16-1/2 +/- 1-1/2 419 +/- 38 35 30
125 16-1/2 +/- 1-1/2 419 +/~ 38 42 36
200 26 660 80 75

(1) Creepage distances ara minimum valuss where no tolerarce is specified.
{2) For 16.34 kV rating only.

6.1 Bushings and terminals

6.1.1 Bushings

6.1.1.1 Electrical characteristics of transformer bushings shall be as listed in Table 6.

6.1.1.2 The number, location, and arrangement of bushings for single-phase and three-phase
transtormers shall be as shown in Tables 7, 8, 3, and 15, and Figure 3. The centerline of the high-voltage
bushings shali be located within the shaded areas. The positions of high-voltage bushings for three-phase

transformers need not be symmetrical. Low-voltage bushings shall be of the sidewall or cover type and
shall be individually mounted.

6.1.1.3 Unless otherwise specified, the color of bushings shall match Light Gray Number 70, Munsell
Nctation 5BG7.0/0.4.

6.1.2 Terminals
6.1.2.1 Terminal details shall be as shown in Figure 4.

6.1.22 High-voltage bushings of transfarmers 200 kV BIL and below shall be equipped with tinned,
copper-alloy solderless connectors. High-voltage terminal sizes shall be as shown in Tables 10 and 11.

6.1.2.3 Low-voltage terminal sizes shall be as shown in Tables 12 and 13.

6.1.2.4 Terminals of low-voltage windings 800 volts and below shall be arranged for vertical take-off.
6.1.2.5 External spacing between low-valtage bushing terminals shall be such as to provide the maximum
clearance between live metal parts in the working area. For low-voltage ratings above 600 volts, the

electrical characteristics of the bushings determine the spacing. For low-voltage ratings 600 volts and
below, spacings shall be within the limits of Table 14.
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Table 8 — Number of low voltage terminals and arrangement for single-phase transformers

kVA Range for High Voltage Rating of 34,5 kV and Below,
14.4/24,94Y kV and Below, 34 5GrdY/19.92 kV and Below
[eleTs)
Low-Voltage Qe 0go
Ratings -
(Voits) N
—> e )
120/240 - - 10-50 (1) 10- 100 (1) 167 (1) 250 - 500
240/430 - - — 10-100 167 -
277 (2) 10 - 500 -— - —-
2400 - 4800 50 - 500 - -— - -— --
7200 - 7970 — 50 - 500 — — -

(1} Transformers with single high-voitage bushing. See 6.5.4.3.
(2) For 167 kKVA and Below, low-voltage grounding provision on centeriine below low-voltage terminals,
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Table 16 = Angular displacement

Minimum kVA Range or Ratings having Low Voltage Ratings of: {1)

2.20-ENGL 1997 M k470247 4514916 793 W

(1} Lstters in brackets {a) to (f) designats terminal dasignation of Figura 3.

Transformer Angular Displacement 240 240 2400
High-Voltage or x or
Rating HY Lv 208Y/120 480 480 4B0V/277 4800  4160Y/2400
M2 X2
4160¥/2400 3 (3) - - 30 (a) - -
B380Y/4800
HO X0
Ht Ha X1
H2 X2
a0y /K < - 8o | %0 - - -
8320Y
X1
Hi Ha x3
X2
2400 e — 0® - - 30 &) - -
4800 x2
H1 H3
- o) | 30w - - -
X1 X3
H2 x2
13 800GMY/7970 (2) 30 (d) - - 20(d) — -
12 470¥/7200 (2)
13 200v/7620 12)
24 840GOV14 400 (2}
34 500GrYM9 820 (2) - -~
H1 H3 X1 x3
H2 x2
12 470Y - 30 () 30ie) - - -
13 200Y x1
H1 H3 X3
xz
K
7200 200 - - 304 - 150 ()
12 000 X1
13200 “
13800 X
<
i H
- 30 (2} 0 - 150 (&) -
x xs

(2} Highsvoltage and bow-voltage neutrals intemally connected by rmazns of a removabie fink.
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Reference Figure 12 Reference Figure 13
Rt H2 HIH2 H3
HO H3
@ ()
X0 X1 X2 X3 HO XD X1 X2 X3
Ht  H HiH2 H3
H3
(b) (e)
X0 X1 X2 X3 X1 X2 X3
Hi  H HIH2 H3
H3
(© N
X1 X2 X3 X0 X1 X2 X3

NOTE: Sae 6.1.1.2.

Figure 3 — Number of terminals, descriptions, and arrangement for three phase transformers
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/;

90°

\

LIUUUL

TERMINAL
" OPENING

I

|
\TANK SURFACE

o

NOTES:

(1) Threaded paris of connactor shall be removesble withourt remaving bushings.

(2) Connector Clamping Bolts shall be 3/8, 1/2, 5/8, or 3/4 NC threads, class 2 fit

(3} One or two connecter clamping bolts may be used, but U-bolts or J-bolts shall not be used.
(4) Terminal of low-voltage windings 800 volts and betow shall be armarged for verticat takeoff.
(5) Tarminals are to be fin plated and aluminum conductors are to be properly prepared.

Figure 4a - Terminal detalls
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™

FLAT SURFACE
- C >
“«— B >
— gl ¢
T T Ty l
L I
A | I
| %%

\L 4 916in

(14.3 mm)
DIA HOLES
| TANK SURFACE

T

'——D

f

A
SPADE H
Dimension (1) Inches Millimeters
A 3-172 88.9
B 1-3/4 445
c 3 - 3/8 (min) 85.7 (min)
D 1/4 {min) 6.4 (min)
E 7/8 222
J 5/8 15.9

(1} All dimensions are nominal except as noted.
NOTE: Comers and edges may he rounded

Figure 4b — Spade H — Terminal details
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FLAT SURFACE

lt— B —

i
Vo
|
A
v,

h

- o —
—
41]

\L 4) 816 in

(143 mm)

/TAM(SUHFACE
| ] v— H

—

90°
SPADE J
Dimension (1) Inches Millimeters
B 1-3/4 445
F 4 101.6
G 5-3/8 136.5
H 3/8 (min) 9.5 (min)
| 1-1/8 288

(1} All dimensions are nomina! except as noted.
NOTE: Comers and edges may be rounded

Figure 4c — Spade J — Terminal details
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©.1.3 Neutral termination

6.1.3.1 On single-phase transformers having one high-voltage bushing, the H, end of the winding shall be
securely connected internally to the grounded clamping structure or the tank. This connection shall be
independent of all other electrical connections.

6.1.3.2 On all three-phase transformers, a fully insulated low-voltage neutral bushing, X, shall be
provided when the low-valtage windings are wye-connected.

6.1.3.3 On three-phase transformers, a fully insulated high-voltage neutral bushing, H,and a fully
insulated low-voltage neutral bushing X,, shall be provided where wye-connected, high-voltage windings
are rated 8.32Y kV and below. The low-voltage windings are rated 208Y/120 volts or 480Y/277 volts. The

high-voltage and low-voltage neutrals shall be connected internally by a link that is accessible and capabie
of reconnection.

6.1.3.4 On three-phase transformars, a commen fully insulated low-voltage type neutral bushing HX,,
shall be provided where wye-connacted high-voltage windings are rated above 8.32Y kV and low-voltage
windings are rated 208Y/120 or 4B0Y/277 volts. The high-voltage and low-voltage neutrals shall be
connected intemally by a link that is accessible and capable of reconnection. -

6.1.4 Terminal boards

On single-phase transformers with low-voltage ratings of 120/240 volts or 240/480 volts, the intemal
connections 1o the low-voltage bushings on sizes 25 kVA and smaller shall, and on sizes 37-1/2 kVA to
100 kVA inclusive may, be arranged to serve in lieu of a low-voltage terminal board. These connections
shall be in conformance with and arranged as shown in Figure 5.

6.2 Accessory equipment

Accessory equipment listed in Tables 7, B, and 15 shall be provided and located as shown in Figures 6-
13.

6.2.1 Tap changer

(See item 9 in Tables 7 and 15.) Tap changers for deenergized operation shall be provided on tapped
transformers.  Each tap-changer position and the tap voitage or percentage associated with it shall be
clearly identifiable by refarence to nameplate information. Al positions of the tap changer shall be
operative positions. Transformers-may have either an internal tap changer or an externally operated tap
changer unless cne or the other is specified.

The internal tap changer shall have the operaling handle inside the tank above the oil fevel, The tap
changer shall rotate in a clockwise direction from a high tap voltage to a lower tap voltage in the high-
voftage winding. The tap changer shall be provided with mechanical stops to identify the highest and
lowest tap positions.

21
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Description of Connection

Three low-voltage external

terminals suitable for

series, muitiple, or three-

wire operation
120/240 volts
240/480 volts

Four-low-valtage external

terminals suitable for

series, multiple, or three-

wire opetation (3)
120/240 volts
2407480 volts

Single low-voltage rating

277 volts

2400 voits
4800 volts
7200 volts
7620 volts
7970 volts

Additive Polarity (1)

Subtractive Polarity (2)

Xq Xg X3 X Xy X3 X2 X4
Xz X9 X X

(1) Polarity is additive for transformers 200 KVA and smaller having high-voltage windings 8660 voits and below. See 6.3.1.

(2) Polarity is subtractive for wansformers 200 KVA and smalier having high-veltage windings above 8660 volts and for all transformers
larger than 200 kVA. See 6.3.1.

(3) Connect X2 to X3 extamally for serles operation. Gonnact X2 to X4 and X3 to X1 externally for multiple operalion.

NOTE: The H1 teminal for either additive or subtractive polarity is loceted on tha lsft-hand side when facing the low-voltage terminals.

Figure 5 — Connections and polarity
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HORIZONTAL

REFERENCE PLANE

—
q IIT]
I
item Section kVA
Number Reference Accessory Equipment 10-50

1 6.5.2 Support lug - Type A
S 6.2.3 Liquid-levei marking X
) 6.2.1 Tap Changer (when specified) X
14 6.5.1 Handhaie in cover (1) X
16 6.2.4 Lifting Lugs X
17 6.5.4.1 Tank grounding provision X
19 6.5.4.2 Tank grounding connector X
20 6.5.4.3 Low-voltage grounding connection (2) X
21 €.5.4.4 Low-valtage grounding provision (3) X
22 6.1.2.2 High-voltage bushing terminals X
23 6.1.2.3 Low-voltage bushing terminals X
24 6.1,1.2 Low-voltage bushing arrangement X
28 6.3.4.1.2 Nameplate Location X
30 6.2.4.2 Nameplate Type A
n 6.3.5 kVA rating on tank X
32 6.2.5.1 Pressure-relief valve (4) ) 4
33 6.2.2 Series-multiple device {when specified) X

{1) Suppiied only on units with interna! tap changers or series-multiple terminal boards,

(2) For 120,240 voits only.
{3) For 240/480 volts and 277 volts.

(4) Segment location not specified. Not required if cover design is in accomance with 6.2.5.2.

High-Voltage (kV) 12.47GrdY/7 .2
13.2GrdY/7.62
13.8GrdY/7.97
24.94GrdY/14.4
84.5GrdY/19.92

Low-Voltage (volts) 600 and Balow

C;)pyright p(?r National Electrical Manufacturers Association
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4.16GrdY/2.40 x 12.47GrdY/7-20
4.16GrdY/2.40 x 13.20GrdY/7.62
8.32GrdY/4.80 x 12.47GndY/7.20
8.32GrdY/4.80 x 13.20GrdY/7.62
12.47GirdY/7.20 x 24.94GrdY/14.40
13.20GrdY/7.62 x 24.94GrdY/14.40

Figure 6 — Single phase 10 ~ 50 KVA for pole mounting (two-position) single high-voltage cover bushings
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The handle of the externally operated tap changer shall be brought out through the side of the tank in or

| near segment 3, as shown in Tables 7 and 15. It shall be designed to prevent accidental operation by
requiring a preliminary step before the tap setting can be changed. Position number or letters
carresponding to the nameplate shall be clearly identifiable near the handle. There shall be located on or
adjacent to the gperating mechanism a written caution statement to deenergize the transformer before
operating.

6.2.2 Series-multiple connections

{See item 33 in Table 8.) The series-multiple voltage-changing device may be an intemnally mounted
terminal board or externally operated switch, unless one or the other is specified. Either device is for

deenergized operation.

Internal terminal boards with movable links shall have all studs identified on the board, and the nameplate
shall show the connections to be made for each voltage.

The handle of the externally aperated switch shall be brought out through the side of the tank in or near
segment 3, as shown in Table 8. It shall be designed to indicate voltage position and to prevent accidental
operation by requiring a preliminary step before the voltage setting can be changed. Actual voltages or
positicn numbers correspending to the nameplate shall be clearly identifiable near the handle. There shall
be located on or adjacent to the operating mechanism a written caution statement to deenergize the
transformer before operating.

62.3 Liquid-leve! marking

(See item 5in Tables 7, 8, and 15.) A suitable marking inside the tank shall indicate the correct il level at
25°C.

6.2.4 Lifting lugs

(See item 16 in Tables 7, 8, and 15.) The lifting lugs shall be permanently aftached to and arranged on
the tank to provide a balanced lift in a vertical direction for the completely assembled transformer and shall
be desigred to provide a safety factor of five. ' The safety factor of five is the ratio of the ultimate stress to
the working stress of the material used. The working stress is the maximum combined stress developed
in the lifting lugs by the static load of the completely assembled transformer.®

625 Relief of excessive pressure

A means as specified in 8.2.5.1 or 6.2.5.2 shall be provided to relieve pressure in excess of pressure that
rasults from normal operation. This excess pressure may build up slowly due to overoads, high ambient
temperatures, or external secondary faults, or internal incipient faults in the low-voltage winding. This
excess pressure should result in an emission of only a negligible amount of oil.

' This value is taken from 1.3, Lifting Means, in NEMA MG2-1983, Satety Standard for Construction and Guide of Selection,
Installation, and Use cf Electric Motors {avallable from MNational Electrical Manufacturers Association, 2101 L Street, NW,
Washington, OC 20037).

% This value Is taken from MIL-STD-209C, Swinging Eyes and Attachments for Lifting and Tying Down Military Equipment;
(avallabie from Commanding Officer, Naval Publications and Forms, 5801 Taber Avenue, Philadelphia, PA 19120).
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6.2.5.9 (See item 32, Tables 7, 8, and 15.) A replaceable valve shall ba located on the tank above the
140°C top oil level, by the manufacturer's calculation, and so located as not to interfere with use of support
lugs, lifting lugs, operating handles of switches and circuit breakers, or sidewall bushings.

The inlet port shall be 1/4-inch {6.4-mm) or larger NPT {or NC thread with gasket), sized for specified
minimum flow rate. Exposed parts shall be of weather- and corrosion-resistant materials. Gaskets and O-
rings shall withstand oil vapor at 105°C eontinuously and under operating conditions as described in
ANSVIEEE C57.91, without seizing or deteriorating, for the life of the transformer.

The valve shall have a pull ring for manually reducing pressure to atmosphetic level using a standard
hookstick, and shall be capable of withstanding a static pull force of 25 pounds (11.34 kg) for one minute
without permanent deformation. The valve shall withstand for one minute a static force of 100 pounds
{45.36 kg) applied normal to its longitudinal axis at the outermost extremity of the body. When specified,
the venting port on the outward side of the vaive-head seat shall be protected to prevent entry of dust,
moisture, and insects before and after the valve has operated, or a weather-cap type indicator shall be
provided that will remain attached to the valve and provide posttive indication to an observer that the valve
has operated.

Venting and sealing characteristics shall be as follows:

(1) Venting pressure 10 psig (69 kPa) = 2 psig (13.8 kPa)

(2) Sealing pressure 6 psig (41,4 kPa) minimum

(3) Zero leakage from reseal pressure o minus 8 psig (-55.2 kPa)

(4} Flow at 15 psig (103.5 kPa) 35 SCFM (9.31 x 10° SCCM) minimum, where SCFM is the flow in
standard cubic feet per minute and SCCM is the flow in standard cubic centimeters per minute,
corrected for air pressure of 14.7 psi (101.43 kPa) and air temperature of 21.1°C.

6.2.5.2 A cover assembly designed to relieve excess pressure in the transformer tank shall remain
effectively sealed for overloads and external secondary short circuits of the magnitude and duration
aliowed by industry standards and loading guides. The assembly shall relieve pressure at a minimum of 8
psig (55.2 kPa) if designed to reseal, or at a minimum of 20 psig (138 kPa) if designed for pressure relief
without resealing. Such operation shall occur before other components of the tank are ruptured or
displaced, and the cover shall remain in position. Manual means of venting the tank before removal of the

cover shall be provided. The flow rate shall be at least equal to that of the pressure-relief device specified
inB8.25.1.
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62.6 Enclosure integrity
6.2.6.1 Static pressure’

The compietely assembled transformer enclosure shall be of sufiicient strength to withstand an internal
pressure of 7 psig without parmanent distortion to the enclosure. The enclosure shall also be of sufficient
strength to withstand an intemal pressure of 20 psig without rupturing or displacing componants
(excluding the cover gasket and gasket oil ieaks) of the transformer.

6.2.6.2 Dynamic pressure

The completely assembled transformer enclosure shall be capable of passing the fault current tests as
defined in Section 8.

6.3 Polarity, terminal markings, and angular displacement
6.3.1 Polarity

Polarity shall be additive for all single-phase transformers in sizes 200 kVA and smaller having high-
voitage windings 8880 volis and below. Polarity shall be subtractive for all other single-phase
transformers.

6.3.2 Angular displacement

The angular displacement between windings of three-phase transformers with delta-delta or wye-wye
connections shall be 0 degrees. The angular displacement between windings of three-phase transformers
with wye-delta or delta-wye connections shall be 30 degrees. Angular displacement between voltages on
three-phase transformers shall be in accordance with Table 16.

6.3.3 TYerminal markings

6.3.3.1 Extemnal terminal designations shall be as defined by ANSI C57.12.70, although physical terminal
markings on tank or cover are not required. The low-voltage terminal designations are shown in Figure 5
for single-phase transformers and in Figure 3 for three-phase transformers.

6.3.32 Internal leads on single-phase transformers shall be individually identified with the letters A, C, B,
and D, as shown in Figure 5, unless a lead support or other means is provided to locate such leads
definitely with respect to each other. Where lead supports are used, the leads at the top or terminal side
of the lead support shall be in the order A, C, B, D, reading from left to right, facing the low-voltage side.
Where lead supports are not used or when the lead support does not fix the leads in the order A, C, B, D,
the lead terminals shall be such as to ensure that, for multiple connection, lead A is connected only to lead
C and lead B only to lead D.

3 Static doss not mean constant, but implies the absence of instantaneous, impact-type pressure change forces.
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6.3.3.3 All practical interchangeability, in regard to connections to extemal terminals, Is desirabla.
Emphasis should be given to interchangeability of the low-voltage connections. For this purpose, the top
of the bolt slot in the upper support lug establishes the horizontal reference plane. The departure from
complete interchangeability shall not exceed the tolerances specified in Figures 1 and 2.

6.3.3.4 The identification of low-voltage intemal and external connections shall be shown on the
nameplate and shall conform to Figure 5 for single-phase transformers and Figure 3 for three-phase
transformers.

6.3.4 Instruction nameplate

The instruction nameplate shall be located as shown in Figures 6 through 13.

6.3.4.1 Location

6.3.4.1.1 The instruction nameplate for single-position mounting (see item 25 in Tabies 7, 8, and 15} shall
be on the gividing line between segments 2 and 2, with a tolerance of 45 degrees, and shall be located
near the bottom of the tank.

8.3.4.1.2 The instruction nameplate for two-pesition mounting for single-phase transformets only {see
item 28 in Tables 7 and B) shall be on the dividing line between sagments 1 and 2, with a tolerance of +45
degrees, and shall be located near the bottom of the tank,

6.3.4.2 Type

Instruction nameplates shall contain the information specified in ANSVIEEE C57.12.00 (see item 30 in
Tables 7, 8, and 15) except that the BIL rating shall b shown for all singla-phase ratings above 16 340

volts. The instruction nameplate shall be in accordance with nameplate A as described in ANSV/IEEE
C57.12.00.

6.3.4.3 Material

The instruction nameplate shall be made of corrosion-resistant material.

6.3.5 Kilovolt-ampere rating on tank

(See itern 31 in Tables 7, 8, and 15.) The kilovoi-ampere rating, in Arabic numerals 2-1/2 inches (64 mm)
high, shall appear on the tank of pole-mounted transformers near the low-voltage bushings. These
numerals may be applied by stenciling or by any other suitable means.

6.3.6 Connections for shipment by the manufacturer

6.3.6.1 High-voltage windings having taps shall be connected for the rated voltage.

6.3.6.2 High-voltage windings of single-phase transformers designed for series-multiple operation shali be
connected for the seriss voltage,
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HORIZONTAL
REFERENCE PLANE

T

&
A i
S
,/@ LN
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Item Eection kVA kVA KVA KVA

Numbar | Refarence Accessory Equipment 10-60 75+ 100 167 250 - 500

1 6.5.2 Support lug - Type A B B o]
5 623 Liquid-level marking X X X X
8 6.2.1 Tap Changer (when spacified) X X X X
14 |6.5.1 Handhole in cover (1) X X X X
16 |6.24 Litting Lugs X X X X
17 |6.5.41 [Tank grounding provision X X X X
18 |6.54.2 [Tank grounding ¢onnector X X X X
20 |654.3 Low-valtage grounding cannection (2) X X -- —
21 |654.4 Low-valzaga grounding provision (3) X X X —
2 6122 High-voltage bushing terminals X X X X
23 [6.1.23 Low-voltags bushing terminals X X X X
24 [81.1.2 Low-voltage bushing arrangement X X X X
25 6.3.4.1.1 Narneplate Location X X X X
30 |6342 MNameplate - Type A A A A
a1 |35 KVA rating on tank X X X X
3z 18251 Pragsure-rediof valve {4) X 4 x X
33 Je22 Series-muttiple device (when specified) X X X X

(1) Suppiied only on units with intarmnal tap changsrs or sefies-muitiple tenminal boards.

(2) For 120/240 volts only.

(8) For 240/480 volts and 277 volts.

{4) Segment location not specified. Not required if cover design is in accordance with 6.2.5.2.

High-Voltage {kV)} 12.47GrdY/7.2 4,16QrdY/2.40 x 12.47GrdY/7.20
132G6mdY/7.62 4.16GrdY/2.40 x 13.20GrdY/7.62
13.8GrdY/7.97 8.32GirdY/4.80 x 12.47GrdY/7.20
24.94GrdY/14.4 £.32GrdV/4.80 x 13.20GrdY/7.62
34.5GrdY/19.92 12.47GrdY/7.2 x 24 84GrdY/14.40

13.20GrdY/7.62 x 24.84GrdY/14.40

Low-Voltage (velts) Series-mitiple: 600 and Below

Single-ratio: 5000 and Below

Figure 7 — Single Phase 10 — 500 kVA for pole mounting (single-position)
single high-voltage cover bushings
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HORIZONTAL
REFERENCE PLANE
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Item Saction kVA kVA kVA
Number Reference Accessory Equipment 140-50 75-167 250 - 500
1 6.5.2 Support lug - Typa A B c
§ 8.2.3 Liquid-level marking X X x
2 6.2.1 Tap Changer {(when specified) x X x
14 6.5.1 Handhole in cover X X X
16 8.2.4 Lifting Lugs X X X
17 6.5.4.1 Tank grounding provision X X X
19 8.5.4.2 Tank grounding connector X X X
22 6.1.2.2 High-voltage bushing terminals X X X
23 6.1.2.3 Low-veltage bushing terminals X X X
24 6.1.1.2 Low-voltage bushing arrangement X X X
25 6.3.4.1.1 Nameplate Location X X X
30 6.3.4.2 Nameplate Type A A A
31 6.3.5 kVA rating on tank } 4 X X
32 6.2.5.1 Pressure-relief vatve (1) X H X
(1) Segment location not specified. Mot required if cover design is in accordance with 6.2.5.2.
High-Voltags (kV) 24.94GrdY/14.4
34.5GrdY/15.92
Low-Voltage {volis) Abave 5000

Figure 8 — Single phase 50 — 500 kVA for pole mounting {single-position)
single high-voltage cover bushings

29

Copyrighrt por National Electrical Manufacturers Association

Sun May 05 07:19:44 2002



ANS! C57.12.20-1997

STD.NEMA (57.12.20-ENGL 1997 EM bL4?0c47 0514930 3L3 IW

HORIZONTAL
REFERENCE PLANE
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Itam Saction KVA KVA kVA
Number Reference Accessory Equipment 10-50 75-187 250 - 500

1 6.5.2 Support lug - Type A B c
5 6.2.3 Liquid-level marking X X X
9 6.2.1 Tap Changer (when specified) X X X
16 6.24 Lifting Lugs X X X
17 6.5.4.1 Tank grounding provision X X X
21 6.5.4.4 Low-voltage grounding provision X X —
a2 6.1.2.2 High-vcitage bushing terminals X X X
23 6.1.2.3 Low-veltaga bushing terminals X X X
24 6.1.1.2 Low-voltaga bushing armangement X X X
25 6.3.4.1.1 Nameplate Location X X X
30 6.3.4.2 Nameplate - Type A A A
H 6.3.5 kVA rating on tank X X X
32 6.2.5.1 Pressure-rofief valve {1) X X X

(1) Segment location not specifiad. Not required if covar design is in accordance with 6.2.5.2.

High-Voltage (kV) 4.8/8.32Y and Below

Low-Vcltage 600 and Below

{voits)

Figure 9 — Single phase 10 — 500 kVA for pole mounting sidewall high-voltage bushings
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HORIZONTAL
REFERENCE PLANE
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em Section kVA kVA kVA
Number Reference Acceszory Equipment 10-50 75 - 167 250 - 600

1 6§52 Support lug - Type A B c
5 623 Liquid-evei marking X X X
9 6.2.1 Tap Changer (whan apecified) X X X
14 65.1 Handhole in cover (1) X X X
16 6.2.4 Lifting Lugs X X X
17 6.5.4.1 Tank grounding provision X X X
21 6.5.4.4 Low-voltage grounding provision X X
22 6.1.2.2 High-voltage bushing terminals X X X
23 6.1.23 Low-voltage bushing terminals X X X
24 6.1.1.2 Lowsvoltage bushing arrangernent X X X
25 6.3.4.1.1 Namaplate Location X X X
30 6.3.4.2 Nameplate Typa A A A
3 6.3.5 KVA rating on tank X X -
32 6.2,5.1 Pressure-reliaf valve (2) X X X
33 522 Series-multipla device {when specified) X X X

{1) Supplied only on units with internal tap changers or series-multiple tarminal boards.
(2) Segment location not specified. Not requirad if cover design is in accordance with 6.2.5.2.

High-Voltage (kV) 7.2M2.47Y 2.40/4.16Y x 7.20M12.47Y
7.6213.2Y 2.40/4.16Y x 7.62/13.2Y
13.2/22.86Y to 4.B0/8.32Y x 7.20/12.47Y
14.4/24.94Y 4.80/8.32Y x 7.62/13.20Y
1210 13.8 7.20/12.4TY x 14.40/24.94Y
16.34 and 34.5 7.6213.20Y x 14.40/24.94Y

Low-Voltage {volts) 5000 and Below

Figure 10 — Single phase ~ 10-500 kVA for pole mounting two high-voltage cover bushings
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REFERENCE PLANE
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H
ltem Section kVA kVA kVA
Number Reference Accessory Equipment 10-50 |75-167 | 250 -500

1 6.5.2 Support lug - Type A B c
5 6.2.3 Liquid-level marking X X X
9 6.2.1 Tap Changer (when specified) X X X
14 6.5.1 Handhole in cover X X X
16 6.2.4 Lifting Lugs X X X
17 6.5.4.1 Tank grounding provision X X X
22 6.1.2.2 High-voltage bushing terminals X X X
23 6.1.2.3 Low-voltage bushing terminals X X X
24 8.1.1.2 Low-voltage bushing arrangement X X X
25 6.3.4.1.1 Nameplate Location X X X
30 6342 Nameplate Type A A A
31 6.3.5 kVA rating on tank X X X
32 6.2.5.1 Pressure-relief valve (1) X X X

(1) Segment location not specified. Not required if cover design is in accordance with 6.2.6.2.

13.2/22.86Y to 14.4/24,94Y
12t0 13.8, 16.34, and 34.5

High-Voltage (KV)

Low-Voltage (velts)

Abave 5000

Figure 11 — Singla phase 50 — 500 kVA for pole mounting two low-voltage cover bushings
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ltem |Section kVA kVA kVA kVA

Number |[Reference |Accessory Equipment 30 45-75 | 112-1/2-300 | 500
1 6.5.2 Support lug - Type A B C -
5 6.2.3 Liquid-level marking X X X X
9 6.2.1 Tap Changer (when specified) X X X X
16 6.2.4 Lifting Lugs X X X X
17 6.5.4.1 Tank grounding provision X X X X
21 6.5.4.4 Low-voltage grounding provision X X X X
22 6.1.2.2 High-voltage bushing terminals X X X X
23 6.1.2.3 Low-voltage bushing teminals X X X X
24 6.1.1.2 Low-voitage bushing arrangement X X X X
25 6.3.4.1.1 |Nameplate Location X X X X
30 6.3.4.2 Nameplate - Type A A A A
31 6.3.5 kVA rating on tank X X X X
32 6.2.5.1 Pressure-relief valve (1) X X X X

(1) Segment location not spacified. Not required if cover design is in accordance with 6.2.5.2.

NOTE: To maintain satisfactory mechanical and slectrical clearances on small kVA ratings, it is permissible to encroach

the shaded area
High-Voltage (kV)

Low-Voltage (volts)

Figure 12 - Three phase 30 — 300 kVA for pole mounting and 500 kVA for platform mounting

4.8 and Below
8.32 and Below
600 and Below
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Item Section kVA kVA kVA KVA

Number | Reference Accessory Equipment 30 45-75 | 112-1/2-300 | 500
1 6.5.2 Support lug - Type A B C —-
5 6.2.3 Liquid-level marking X X X X
g 6.2.1 Tap Changer (when specified)} X X X X
14 6.5.1 Handhole in cover X X X X
16 6.2.4 Lifting Lugs X X X X
17 6.5.4.1 [Tank grounding provision X X X X
21 6.5.4.4 Low-voltage grounding provision X X X X
22 6.1.2.2 High-voltage bushing terminals X X X X
23 [6.1.23 Low-vottage bushing terminals (1) X X X X
24 6.1.1.2 Low-voltage bushing arrangement X X X X
25 6.3.4.1.1 Nameplate Location X X X X
30 6.3.4.2 Nameplate Type A A A A
31 6.3.5 KVA rating on tank X X X X
32 6.2.5.1 Pressure-relief valve (2) X X X X

(1) For above 600 valts, 6.1.2.2 Is applicable.
(2) Segment location not specified. Not reguired if cover design is In accordance with 6.2.5.2.
NOTE: To maintain satisfactory mechanical and electrical clearances on small KVA ratings, it is pammissible to encroach upen the

shaded aren.
High-Voltage (KY) 7.2-138

1247 -13.2Y

34.5GrdY/19.92

13.8GrdY/7.97 and 24.94 GrdY/14.4
LowVoltage (volts) 5000 and Below

Figura 13 — Three phasa 30 — 300 kVA for pole mounting and 500 kVA for platform mounting
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HORIZONTAL
REFERENGE
KPLANE
l - - +0.50
L 2) 4'25'0.00

1
-

HORIZONTAL REFERENCE PLANE

| 1’ E
R L= _1_;_
L~ JUMP-PROOF LIPS ¢ T —
// UPPER SUPPORT LUG
o0 i F
\-4=< B ’_L l
CONGAVITY *G" 1 e I
LOWER SUPPORT LUG
Support Lug A Support Lug B
Dimensions Inches mm Inches mm
A 1-3/4 44.5 1-3/4 44.5
B 1-3/4 445 2-1/2 6835
Ca 11/18 17.5 51/64 20.2
D 5/8 15.9 5/8 15.9
E 3/8 8.5 1/4 6.4
F 38 9.5 1/2 12.7
G 1/8 3.2 1/4 6.4

11} Jump-proot lips on upper support only.
{2 See Figures 1 and 2for *L." dimension

(8) Tolerance for slot dimension shall be +/- 0.016 inch (+/- 0.4 mm).
NOTES:

(1) Supportlugs are spaced 3/4 inch less than pole bolt spacing

(2) "A” Lugs to usa 5/8 inch bolts. "B" lugs to use 3/4 inch Bolts. This is in accordance with the specifications
in the latest revision of ANSI C135.1

(3) The dimensions shown must be maintained to obtain a standard mounting and are not intended to show
construction details except for slot dimensions.

(4) Tolerance for all dimenslons except where indicated shall be +/- 0.063 inch {+/- 1.6 mm)

Figure 14 — Support lugs A and B
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— 5-3/4 in +/-1-1/4 in HORIZONTAL
(146.1 mm +/- 31.8 mm) REFERENCE
PLANE

N

L]

~a—1-7/8 in +/- 1/2 in
(47.6 mm +/- 12,7 mm)

1

NOTE (4)

[~ —

NOTES:

(1) Support Lugs attachad to transformer and Intended for bolting to adapter piates for direct poie mounting or to
conventional crossarm hangers
(2) Slots shall be suitable for 5/8 inch {15.9 mmn) bolts that are In accordance with the requirsments of ANS! C135.1

(3) Support Lug faces shall be in one plane.
(4) For “L" dimension, see Figures 1 and 2

(5) The dimsnsions shown shall be maintained to chtain a standard mounting and are not intended o show details
of construction

Figure 15 - Support lug C
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6.3.6.3 Low-voltage windings of single-phase transformers designed for both series-multiple and three-
wire operation, where the conneclions are made inside the tank, shall be connected for three-wire
operation.

6.364 Three-phase transformers with low-voltage windings rated 240 wvolts x 480 volts shall be
connhected for 480-volt operation.

6.4 Oil preservation
64.1 Distribution transformers shall have a sealed-tank oil-preservation system.

6.4.2 Sealed-tank constructior is construction in which the interior of the tank is sealed from the
atmosphere and the gas volume plus the oil volume remains constant. The transformer shall remain
effectively sealed for a top oil temperature range of -5°C to +105°C for continuous operation at rated
kilovolt amperes and under the operating conditions as described in ANSI/IEEE £57.91.

6.5 Tanks
6.5.1 Covers and handholes

The manufagturer's published data shall state if other than bolted-cover construction is used. Single-phase
and three-phase transformers with cover bushings and internal tap changers shall have handholes on the
cover. (See item 14 in Tables 7, 8, and 15,) These handholes shall be of adequate size and shall be
suitably located to permit operation of the intemal tap changer.

6.52 Support lugs

(See item 1 in Tables 7, 8, and 15.) Support lugs shall be designed to provide a safety factor of five when
supported in a vertical plane from the top lug only. The safety factor of five shall be as defined for lifting
lugs in 6.2.4. Interchangeable mounting to the maximum extent is accomplished by use of the following
support lugs:

(1) Type A. An upper and lower support lug shall be provided for direct-pole mounting. They shall be
designed in accordance with Figure 14 and located as shown in Figures 1 and 2.

(2) Type B. An upper and a lower support lug shall be provided for direct pole mounting. They shall be
designed in accordance with Figure 14 and located in accordance with Figures 1 and 2.

{3) Type C. Lugs shall be provided for mounting the transiormer by means of auxliary devices. They
shall have dimensions in accordance with Figure 15 and be located as shown in Figures 1 and 2.

653 Tankfinish

Unless otherwise specified, the tank finish shall conform to Light Gray Number 70, Munsell Notation 58G
7.0/0.4.

k¥
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6.5.4 Tank grounding provisions
6.5.4.1 Tank grounding provision

{See item 17 in Tables 7, 8 and 15.) The tank grounding provision shall consist of a steel pad with a 1/2-
inch-13-NC tapped hole, 7/16 inch (11 mm) deep, and located near the bottom of the tank as shown in
Figures 8-13. The threads shall be protected by a corrosion-resistant flanged cup pressed into the
threaded opening of the ground pad.

6.5.4.2 Tank grounding connector

(See item 19 in Tables 7 and 8.) The tank grounding connector shall be a solderless connsctor that will
accommodate AWG conductor size Number 8 solid to Number 2 stranded (on single-phase transformers
ohly).

6.5.4.3 Low-voltage grounding connection

(See item 20 in Tables 7 and 8.) The low-voltage grounding connection shall be an external copper link of
adequate size (to handle the short-circuit test in accordance with ANSIIEEE C57.12:90), securely
connecting the low-vollage neutral terminal to the tank.

6.5.4.4 Low-voltage grounding provision

{See item 21 in Tables 7, 8, and 15.) The low-voitage grounding provision shall consist of a steel pad with
a 1/2-inch-13-NC tapped hole, 7/16 inch (11 mm) deep. The threads shall be protected by a corrosion-
resistant flanged cup pressed into the threaded opening of the ground pad.

7 Storage and installation
71 Storage

The transformer shall be stored in a vertical position and shall remain essentially in that pesition at all
times, including transport to the site and during installation.

7.2 Installation

Equipment manufactured to this specification may be installed in areas where environmental and climatic
conditions make operation at varying angles of filt from the horizontal an important consideration. Under
these circumstances, the user may wish to make a particular "angle of ilt" part of their specifications.

8 Design tests for fault current capability of overhead distribution transformer enclosures
8.1 Objective

This test procedure has been designed to determine the ability of an overhead transformer tank or
enclosure to withstand a shock- or impulse-type application of internal pressure. It is recognized that the
test conditions must ultimately be described in terms of the energy applied, with the pressure wave
defined by the rate of rise, peak pressure, duration, and total energy under the curve. However, at this
time sufficient information is not avaiiable to so describe an applicable pressure wave. For the interim
period until such knowledge is available, this test procedure is based upon defining the electrical
conditions associated with generating a particular shock or impulse pressure wave which may be used as
a measure of tank or encipsure strength.
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This test procedure is not intended to include all possible conditions that may cceur in service under fauit
conditions, but rather to establish a meaningful test which is repeatable and capable of duplication in
various laboratories and test situations.

The test is intended as a design test to be made on new transformer tanks with a new tank assembly
subjected to no more than two faults or pressure shots. It is not intended to provide data for current
timiting fuse application.

Some faults can quickly develop “igh pressutes in the transformer enclosure. The rate of pressure rise
and the ultimate tank pressure ~ay vary for different faults. These design tests are to be made on
transformer enclosures to dem- irate their capability to withstand pressure changes due to specified
faults,

82 Definitions

821 Enclosures

The complete transformer hous'  tank, cover, band, etc., that contains the oil, the core and coil, the
accessories, ete., of an overheac e distribution transformer. -

8.2.2 Internal fusible element
An expulsion fuse that operates in :ne transformer oil.

B.2.3 Back-up protection

Devices external to the transformer enclosure to limit the duration ar the potential duration of the flow of
current to a fault.

824 Atest

Two faults in a given enclosure.

825 Afault

An electrical condition designed to draw a specified value of current.

8.3 General requirements

The transformer fo be tested shall be a new unit, complete with its core and coil, bushings, etc. The test
shall be conducted at ambient temperature with an initial internal pressure from 6 to 7 psig. The
transformer being tested shall be securely supported by its hanger brackets and mounted clear of the
earth. The testing requirements of ANSI/IEEE C37.40 and C37.40a and ANSVIEEE C37.41 shall be
followed. The ‘zult current shall be symmetrical. A new enclosure shail ba used for each test. A test shall
consist of tw: jaults. The second fault shall be accomplished by reusing, “as specified by the
manufacturer, - of the original components in the enclosure. Provision shall be made for venting in a
safe manner a-+ ' internal pressure which remains after each fautt.

if specified, th nanufacturer shall provide a test report, This report shall describe tests on representative
production sa-- ‘es of each enclosure diameter with its minimum designed air space.
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8.4 Tests

Two tests are covered in this standard. Test Number 1 with a high current arcing fault, without internal
fusible elements, shall be conducted on each enclosure diameter with its minimum designed air space.
The minimum designed air space must consider production tolerances.

In addition, Test Number 2, with an intemal fusible element, shall be conducted on each enclosure
diameter utilizing the intemal fusibie elements. This test covers the interruption of these fusible elements
for both rated interrupting and the lower fault value of current, as identified in 8.6.

It is the intent of this test to utilize the highest energy release fuse element for each enclosure. This is
probably the highest interrupting rated fuse element provided for the highest vollage class. The
transformer should not have a secondary breaker or any other secondary protection.

85 Test number 1 — an arcing fault In an enclosure
8.5.1 First fault

A simulated intemal fault shall be provided. This fault shall consist of a 1-inch arc-gap mounted
horizontally and located 1 inch above the core clamps. This gap shall be bridged initially by an 0.0805-
inch diameter or smaller copper wire. The gap shall be connected between the high-voltage terminals or
from one high-voltage terminal to ground. The mounting blocks or terminals of the gap shalt consist of
copper-bearing material and shall have flat surfaces from /4 to 3/4 inch in diameter or in width. These
gaps shall be designed to maintain this 1-inch arc gap for the duration of the fault. The transtormer coil
shail not be electrically connected in this test circuit. The power source shall be 7.2 kV and adjusted to
supply a current of 8000 rms symmetrical amperes.

As this arcing fault will not be self-clearing, back-up protection shall be provided to clear the cireuit in
approximately 1/2 to 1 cycle, which is a typical ciearing time for an external distribution fuse cutout. A
cutout with up ta a 25K fuse link shall be used to provide back-up protection. A current-limiting device,
such as a fuse, cannot be included in the back-up protection.

8.52 Second fault

For the second fault, the fault described in 8.5.1 shali be repeated.

8.6 Test number 2 — for enclosures with internal fusible elements

For the tests in 8.6.1 and 8.6.2, the sequence of faults shall be either A and then B or B and then A.

8.6.1 "A"fault

The A fault shall be a bolted line-to-ground on the load side of the fusible element. The power source
shall apply the rated voltage of the transformer and shall be capable of delivering the rated interrupting
current of the fusible element or 8000 rms symmetrical amperes, whichever is less. The transformer coil

shail not be electrically connected in this test circuit.

Back-up protection should be provided to clear the faulis in approximately two cycles after the total
clearing time of the internal fusible element.

86.2 "B"fault
The B fault shall be applied extemnally to the enclosure at the low-voltage terminals of the transformer,

shorting all low-voltage terminals with the required impedance. The transformer coil shall be electrically
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connected in this test circuit. This fault should draw 25 times rated transformer current. For transformers
with 4-percent impedance or higher, the current will be limited by the transformer impedance. The power

source shall be adjusted to the rated voltage of the transformer. The fault current shall operate the fusible
element.

Back-up protecticn should be provided to elear the fault in approximately two seconds atter total clearing
time of the internal fusible element.

87 Test results

8.7.1  No mechanical components from the transformer enclosure shall be propelled or dropped from
the tank during the tests. There shall be no rupture of the tank casing or seams.

8.72 Thare shall be less than one quart of oil emitted and no expulsion of flaming oil during the tests.

B.7.3 No oil shall continue fo jeave the inside of the transformer enclosure after the completion of the
fault.

8.7.4  The transformer shall not be dislodged from its mounting.

41

-

Copyrighi bor National Electrical Manufacturers Association

Sun May 05 07:19:44 2002



STD.NEMA C57.12-20-ENGL 1997 EE Ly?0247 05149y

c 045

ANS| C57.12.20-1997

ANNEX A
Informational

(This appandix is not part of Amarican National Standard ©57.12.20-1397, but is inciuded for information only)

A1 Auxifiary mounting devices

Auxiliary mounting devices for use with transformers covered by ANSI C57.12.20-1997 are not
manutactured, stocked, or furnished by manufacturers of transformers. They were developed prior to
1953 by The Joint Committee of the Edisan Electric Institute and the National Electric Manufacturers
Association on Standards for Distribution Transformers for use with single-phase transformers 100 kVA
and smaller and three-phase transformers 112-1/2 kVA and smaller.

At that time, larger transformers were furnished with a bracing lug, rather than support lug C, and the
bracing lug was not designed to carty the weight of the transformer. Furthemmora, the maximum size
transformer with support lug B was 50 kVA single-phase and 45 kVA three-phase.

During the ensuing vears, advances in technology have reduced sizes and weights of distribution
transformers, and support lug B is presently fumished with 167 kVA single-phase and 75 kVA three-phase
transformers. The availability, from certain pole-line hardware manufacturers, of cluster mounts that
include adapter plates for support lug C and that are used in transformer installations, and the utilization of
armless pole-ine construction with direct pole mounting of transformers with support lugs A and B have
virtually eliminated the use of crossarm hangers.

The following is included in this Appendix as an aid to those users who have transformer installations
utilizing such auxiliary mounting devices.

(1} Type C adapter plates (see Figure A1) are for direct pole mounting of transformers having type C
support lugs, subject to the stress limitations of the supporting structure. These adapter plates must
provide a safety factor of 5 as described in paragraph 6.5.2 of this document.

{2) Crossarm hanger T1 (see Figure A2) is for crossarm mounting of transformers having type A support
lugs with spacing {L dimension) of 11-1/4 inches.

(3) Kicker K1 (see Figure A2) is for use with crossarm hanger T1.

(4) Crossarm hanger T2 (see Figure A2) is for crossarm mounting of transformers having type A or B
suppert lugs with spacing (L dimension) of 23-1/4 inches.

(5) Kicker K2 (see Figure A2) is for use with crossarm hanger T2.

(6) Crossarm hanger C1 (see Figure A3) is for crossarm mounting of transformers having type C support
lugs with spacing (L dimension) of 24 inches.

(7) Crossarm hanger C2 (see Figure A3) is for crossarm mounting of transformers having type C support
lugs with spacing (L dimension) of 36 inches.
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UPPER ADAPTER PLATE
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1 21027 1/2n 1 21727
__l —ay 2112 | LJ L* —ef 2.4 [e—
11147 s3ne i
—| 214" pm—— 5.3/4" 5-a14" 2-1/a"
16"

LOWER ADAPTER PLATE

NOTES:

{1) Upper and lower adapter plates are identical, except belt slot is 3/4 inch longer and Jump proof lips are omiited on lower
plate and bottom of slot is chamfarad.
(2) Use 5/8 inch bolts to bolt adapter plates to transformer support lugs. Usa 3/4 inch balte to bolt adapter plates to pole

(3) For ease of inserting pole bolts in adapter plate slots and for tolerance in boring pols bolt holes, the distance between the
tops of bolt slots is 34 inch less than the bolt spacing, and lower edges of slots are chamferad on lower adapter plates.
(4) Tolerances except where indicated otherwise, shall be +/- 1/16 inch, except that adapter plate tolerances shall be +/- 1/64 inch.

(5) Adapter plates, nuts, and bolts shall be hot<fip galvanized, with finished dimensions that ars in accordance with the

specifications of ANSI C135.1.
(5) Adapter plates must provide a safety factor of 5 as described in paragraph 6.5.2 of this document.

Figure A1 - Type C adapter plates
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Figure A-2 — T-crossarm hangers and kickers
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894 1

5-11/16” DIA. HOLES \:l z

] . 1-1/8"
A !
1/2,— o -
e __i_
14.3/47 ~$————L 12
O O
® {
— — 3.5/2"
& i
I 1~
-4 A\-s 1.1/4"
KICKER K1 LOT 11118 X 1111 86"
- -
5-19/18" D!A. HOLES 2-3/4 '. ;
] & 1-1/8"
A
5,5- gy . ;
14-3/4° '$——F— 1f'
19” &
" {
Jf
- a-5/a"
m i
I ;1
-— g A LIEEPT
KICKER K2 SLOT 1818" X 1-13/18"
Number of 5/6 inch Number of 3/4 inch
Crossarm  Kicker Bols and Nuts Bolts and Nuts
Hanger Size Hanger  Kicker Hanger Kicler
T1 K1 2 1 — —
T2 K2 — — 2 1
NOTES:
(1) Tolerances, except where indicated otherwise, shall be +/~ 1/16 inch, except that bolt hole and slot tolsrances shall
be +/- 1/64 inch.

(2) Ali boits and nuts to be square-headed, NC threads.
(a) 5/8 inch bolts, 2-1/2 inches long, and threaded within 3/16 inch ar less of bolt head.
(b) 3/4 Inch bolts, 2-1/2 inches long, and threaded within 3/8 inch or iess of bolt
(3) All T-crossarm hangers, kickers, nute, and bedts shall bs hot-dip galvanized.
Figure A-2 - T-crossarm hangers and kickers (Continued)
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Figure A-3 - Crossarm hangers
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NOTES:
(1) Crossam hangers shall be hot-tip galvanized.

(2) ©1 and C3 ¢crossarm hangers each to be equipped with four 5/8 inch NC square head bolts, 2-1/2 inches long, and threaded
to within 3/16 inch or lass of bolt head, and square nuts.
(3) Tolerancas, except where indicated otherwise, shall be +/~ 1/16 inch, except that bolt hole and siot tolerances shall be
+- 1/64 inch.
Figure A-3 - Crossarm hangers (Continued)
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