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Safety Guidelines and Precautions

The following Safety Guidelines and Precautions must be observed during all phases of
testing, including setup, test hookups, testing, and test lead disconnection.

Do Not Service or Test Alone

The TR 100 shall be used only by trained operators. All transformers under test must be off-
line and fully isolate. Do not perform test procedures or service unless another person is also
present who is capable of rendering aid and resuscitation.

Do Not Remove Test Leads During a Test
Do not remove test leads during a test. Failure to heed this warning can results in electrical
shock to personnel and damage to the equipment.

Do Not Modify Test Equipment

Do not install substitute parts or perform any unauthorized modifications to the TR 100 as
they can add the risk of introducing additional or unknown hazards. To ensure that designed
safety features are maintained, it is recommended that all TR 100 repairs are performed by
Power Diagnostic Instrument Company or by an authorized repair center. Unauthorized TR
100 modifications can create unknown safety hazards and will void the manufacturer's
warranty.

Follow the Manufacturer’s Operating Procedures

Please do not deviate from the operating procedures provided in this manual. Any deviations
may create safety hazards, damage the TR 100, or cause test errors. Power Diagnostic
Instrument Company assumes no liability for unsafe or improper use of the TR 100.

Power Supply

Always connect the TR 100 to an AC receptacle with protective ground.

Replacement Fuses
The TR 100 uses a 250V/3A Fast Blow fuse (F3A 250V).

Accessories and Replacement Parts
The TR 100 must be used with genuine Power Diagnostic Instrument Company cables and
accessories.

T e 3
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1.1

1.2.

1.3.

1.4.

1.5.

Introduction

Applicability

This manual applies to the Power Diagnostic Instrument Company model TR 100. This manual
is the basic issue for the TR 100 and does not supersede any published document.

General Description and Features

The TR 100 is a micro-processor based, single phase, automatic transformer turns-ratio tester
that uses the IEEE C57.12.90 measuring method to determine the transformer turns-ratio.
The transformer turns-ratio is determined by precisely measuring the voltages across the
unloaded transformer windings. The TR 100’s measuring circuitry self-adjusts before each
measurement to ensure turns-ratio accuracy. Three selectable test voltages, 4 Vac, 40 Vac
and 100 Vac, offer flexibility in testing different types of transformers.

The TR 100 can measure turns-ratios ranging from 0.8 to 30,000 and can be used to test
voltage regulators, power transformers, current transformers (CT’s), and potential
transformers (PT’s). The TR 100 also measures and displays transformer-winding excitation
current, winding polarity, and winding phase angle. Test results are displayed on a back-lit
color LCD screen (800 x 480 pixels) that is viewable in bright sunlight and low-light conditions.

In addition to measuring a transformer’s turns-ratio, the transformer’s name plate voltages
can also be entered, and the TR 100 will then display the turns-ratio percentage error. This
convenient feature eliminates any user-calculation errors when testing transformers.

When testing a 3-phase transformer, the TR 100 provides connection information (H and X
test leads to the transformer bushings) for phase A, B and C tests. The three phase test results
(turns-ratio, excitation current, winding polarity, phase-angle, and percentage error) are
displayed on the LCD screen.

User Interface

The TR 100 features a back-lit color touch enabled LCD screen (800 x 480 pixels) that is
viewable in direct sunlight and low-light levels. A rugged full “QWERTY” keypad is used to
enter test information and to operate the unit.

Test Record Storage

The TR 100 can store 128 records of 33 readings internally, and up to 999 test records on an
external USB Flash drive. Test records can be recalled using the included Transformer Analysis
PC software.

Computer Interface

A Windows®-based Transformer Analysis Software is provided with each unit and can be used
to remotely control the TR 100 via the USB port. Using the Transformer Analysis software, the
user can retrieve test records from the TR 100’s memory or a USB Flash drive, analyze test
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1.6.

results, and print test results on a desktop printer. Test results are automatically exported to
PDF and Excel formats

Battery Power for Exceptional Portability

The TR 100 is powered by a 12-volt, 7 ampere-hour, sealed lead acid battery. This high-
capacity battery, coupled with the TR 100’s low power consuming circuitry, allows the unit to
be used continuously for up to 4 hours per charge. A built-in charger allows the unit to be

used during charging.
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2.

Physical Specifications

Operating Voltage
Measuring Method

Turns Ratio Accuracy

Phase Angle
Measurement

Accuracy
Polarity Reading

Display

Computer Interface
Internal Data Storage
PC Software

Safety

External Data Storage
Humidity

Temperature

Altitude

Included Cables

Warranty

Options

Technical Specifications

Dimensions: 14"W x 6"H x 11" D (31.3 cm x 15.2 cm x 27.9 cm)
TR 100 Weight without Battery: 12 Ibs. (5.4 Kg)
TR 100 Weight with Battery: 15 lbs. (6.8 Kg)

90 - 240 Vac, 50/60 Hz
ANSI/IEEE C57.12.90

4 Vac: Typical accuracy +0.05%, Max £0.16%
40 Vac: Typical accuracy +0.05%, Max +0.16%
100 Vac: Typical accuracy +0.05%, Max +0.16%

0 - 360 degrees

+0.2 degree (+1 digit)
In-phase or out-of-phase indication

800 x 480 pixels back-lit color LCD; touch screen;viewable in
direct sunlight and low light

USB 2.0
128 records of 33 readings
Windows®-based transformer analysis software is included

IEC/EN 61010-1, EN 61326-1, EN 61000-3, and EN 61000-4
UL 61010A-1, and CSA-C22.2 standards.

USB flash drive interface (drive not included)
90% RH @ 40°C (104°F) non-condensing

Operating: -10°C to +50°C (+15°F to +122°F)
Storage: -30°C to +70°C (-22°F to +158°F)

2,000 m (6,562 ft)

One 16' (4.6m) single phase cable, one power cord, one USB
cable, one cable bag.

Two years on parts and labor

Shipping case (can hold unit and cables), test cable extension 25’
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3. Interface Overview

Below is an overview of the interface components of the TR 100. Please take some time to
familiarize yourself with these components before using the TR 200.

Figure 1:
TR 100 Interface Overview

Transformer

Connections
(H & X)

Color LCD
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On/Off
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USB Flash Drive Port




TR 100 | QUICK START GUIDE

4. TR 100 Cable Connections
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N
, X1
Figure 3:

Typical Current Transformer
Connection
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Figure 4:
Typical Bushing CT Connection
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5. Operating Instructions

On power up, the Main Menu of the TR 100 will be displayed as shown below:

[F4] Settings

[F5] Nameplate

5.1. Setting the Current Date and Time

a. Start from the Main Menu:

Home

 [F2] Run a Test

[F3] Run a Quick Test '

[F6] Test Records
[F7] Self-Check

[F8] About Device

[F4] Settings

[F5] Nameplate

Press the [F8] key for the system info and settings menu.
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b.

The following screen will be displayed:

Instrument Type |PDIC TR-100 Turns Ratio Tester |
Seral Number EEEI o —
Firmware Version [0102.1806i0 — |

Hardware Version [

~ System Sttings

Tue Nov 05 01:15:01 PM

Touch or Press the [TAB] key until “System Settings” is highlighted, and then press the
[SPACEBAR].

The following screen will be displayed:

System Settings

Pass/Fail Criteria (% percent) default ~

Date/Time settings Go To Date/Time Settings

Display settings Go To Display Settings

Language Settings Go To Language Settings

Touch or Press the [TAB] key to move to “Go to Date/Time settings” and then press the
[SPACEBAR].
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d. The following screen will be displayed:

W TTR-100 Application - o *

Date/Time Settings: Press F12 to Save

Date MM DD YYYY 12 14 2018
Time HH MM SS 13 15 07]

Time Zone (GMT -14 to +12) GMT-8 -

Save (or F12)

Use TAB key to move to next item - Use SPACE key to select item

Fri Dec 14 12:15:16 PM

Use the [TAB] key to move to the item that you would like to change and press the
[SPACEBAR]. Make any changes using the keypad and then press the [F12] key to save.

NOTE: To select the [F12] key, first hold down the [2nd Key] and then press the [F3] key.

13
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5.2. Setting Test Parameters

a. To set the test parameters, start from the Main Menu:

Home

[F2] Run a Test

[F6] Test Records

i [F3] Run a Quick Test

[F7] Self-Check
[F4] Settings [F8] About Device

[F5] Nameplate

Press the [F4] key or Touch the settings menu.

b. The following screen will be displayed:

r normer Settings

p-down items:
i enter to select

TueNov05 01:13:37 PM

From this screen, first select the transformer type by pressing the [TAB] key to navigate
to “Transformer Group” [SPACEBAR] to select either “Single Phase” or “Three Phase”.

If “Three Phase” is selected from the “Transformer Group”, then you must also select the
accessibility of the neutral on the high side or low side.

Next, enter the low and high voltage ratings of the transformer in Volts.
Lastly, select the desired test voltage, either 4V, 40V, or 100V.

After setting the test parameters, press the [F1] key to return to the Main Menu.

14 “"‘I.
S T~/ NN T
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5.3.  Running a Quick Test

A quick test is used to make sure all the connections are made correctly. Follow the steps
below to perform a quick test.

a. Start from the Main Menu:

Home

| [F6] Test Records

f [F2] Run a Test

| [F7] Self-Check

f [F3] Run a Quick Test

[F8] About Device

[F4] Settings

[F5] Nameplate

Press the [F3] key.

b. The following screen will be displayed:

‘Quick Tes

it

| Connect the cables
i Start the test i —1
:‘gaution: Results are not Recorded e

Continue (F2)

A, s

Press the [SPACEBAR] to start and end the test. Once stopped, the test can be re-started
by pressing the [SPACEBAR] again.

Press the [F1] key to return to the Main Menu.
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5.4. Setting Nameplate Information

Before running a test, you should set the nameplate information to make sure the right
apparatus information is stored with the test results. Follow the steps below to set the
nameplate information:

a. Start from the Main Menu:

Home

: [F2] Run a Test = | [F6] Test Records

B [F7) Self-Check

f [F4] Settings [F8] About Device

[F5] Nameplate

Press the [F5] key.

b. The following screen will be displayed:

Nameplate

Apparatus
Manufacturer |

App'arrratus = =
e
= — Apparatus ‘
Eireut Serial Number (s : _
4

:Station

Tue Nov.05 01:12:18 PM ittt nelidis i R R

Press the [TAB] key to navigate between the different fields and use the keypad to
change the information. Once done, press the [F1] key to return to the Main Menu.

A CEIT NN | T .
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5.5. Running a Test

To run a test, first configure the test parameters as outlined in section 5.2, then follow the
steps below:

a. Start from the Main Menu:

Home

[F2] Run a Test & [F6] Test Records

f [F3] Run a Quick Test & [F7] Self-Check

[F4] Settings : [F8] About Device

[F5] Nameplate

Press the [F2] key to run a test.

b. The following screen will be displayed:

Nameplate

Abb‘aratus
Manufacturer

PDIC "

A‘bparatus
Model o =

= Apparatus

Station

T MOV 0S| 0:152: 218 M il il

This screen is used to set the apparatus information. Use the [TAB] key to navigate
between the fields and use the keypad to make any necessary changes, then press the
[F2] key to continue.
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The following screen will be displayed:

Transformer Group

Voltage RMS Continue (F2)

Tue Nov 05 01:13:37 PM

The test parameters can be changed here by pressing the [TAB] key and navigating to the
setting that needs to be changed. Press the [F2] key to run the test.

The following screen will be displayed:

W1 TTR-100 Application

Change Cables then Press F2 to Continue

Phase: 1 (1 out of 1 phases)
Connect H1/H2 to: H1 and H2
Connect X1/X2 to: X1 and X2

Fri Dec 14 12:34:56 PM

Depending on the type of transformer, the instruments will direct the user to connect the
cables accordingly. Once the cables are connected, press the [F2] key to continue the

test.

If a three-phase test is selected, the user will be prompted to change the cables till all
phases have been tested.

Once the test is complete, press the [F9] key to save the test results to the instrument’s

internal memory.
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5.6. Working with Test Records

Follow the steps below to work with test records stored in the unit’s memory:

a. Start from the Main Menu:

[F2] Run a Test ‘ [F6] Test Records

A M 5 o At 2

[F7] Self-Check

[F8] About Device

Press the [F6] key to access the Test Records menu.

b. The following screen will be displayed:

Test Records

Number of test records = 3

TTR-Results-RecordNumber: 2
Date: 11 05 2019
Time: 12 39 03.865

InstrumentModel: PDIC TR-100 Turns Ratio Tester

InstrumentSerialNumber: 20191000040 Copy all to USB
InstrumentFirmwareVersion; 01.02.19.0610A =
InstrumentHardwareVersion: 01.03,191029A
TestConfigVersion:#5C20181212-1415

InstrumentCalDate:

TastCoamnanv' PNIC

Tue Nov 05 01:14:44 PM

il

I

|

The number of test records will be displayed on this screen. Select the test record from
the drop-down menu then press the [TAB] key to select one of the functions on the right.

Then press the [SPACEBAR] to execute the selected command. The following commands
are available:
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5.7.

Copy all to USB — This command will copy all test records from the unit’s internal
memory to a USB Flash drive that is inserted in the unit’s USB Mem port.

Delete — This command will delete the selected test record from the unit’s internal
memory.

Save to USB — This command will copy the selected test record from the unit’s internal
memory to a USB Flash drive that is inserted in the unit’s USB Mem port.

Perform a Self-Check

The TR 100 has a self-check feature that can check the instrument to make sure that it is
functioning properly. Follow the steps below to perform a self-check:

a. Start from the Main Menu:

Home

; [F2] Run a Test
& [F7] Self-Check

[F4] Settings [F8] About Device

[F5] Nameplate

Press the [F7] key.

b. The following screen will be displayed:
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The screen prompts the user to short the H1 cable to the X1 cable and the H2 cable to
the X2 cable. Once connected, press the [SPACEBAR]. If the instrument detects a turns
ratio of 1, a “Pass” message will be displayed; otherwise, a “Fail” message will be
displayed.

If the instrument fails this test, please contact the manufacturer for re-calibration or
repair.

OIS | TN/ N o —_,
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Appendix A — Transformer Vector Group Codes

Utility power transformers manufactured in accordance with IEC specifications have a Rating
Plate attached in a visible location. This plate contains a list of the transformer's configuration
and operating specifications. One such rating is the winding configuration and phase-
displacement code. This code follows a convention that comprises letter and number sets
that denote three-phase winding configurations (i.e., Wye, delta, or zig-zag). Letter symbols
for the different windings are noted in descending order of their rated voltages. That is,
symbols denoting higher voltage ratings will be in upper-case letters and symbols denoting
lower or intermediate voltage ratings will be in lower-case letters. If the neutral point of
either a wye or zig-zag winding is brought out, the indication will be an N (high voltage) or n
(lower voltage). The end numeral is a 300 multiplier that indicates phase lag between
windings.

Accordingly, the following standard practice applies:
Woye (or star) =Y (high voltage) or y (low voltage)
Delta = D (high voltage) or d (low voltage)
Zig-zag = Z (high voltage) or z (low voltage)
For example, Dyn11 decodes as follows:
D indicates that the high-voltage windings are connected in a Delta configuration
(Since delta windings do not have a neutral point, the N never appears after a D).
y indicates that the lower voltage winding is in a wye (or star) configuration.
n indicates that the lower voltage windings have the neutral point brought out.

11 indicates a phase-displacement lag of 330 degrees between the Wye and the Delta

winding.
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H1 H2 H3
H2
[ ]

H1 H3

X1 X2 X8

. X2
@Xa
n X1

Appendix B — Common Transformer Descriptions
ALl i WINDING TESTED
e Weeasy e (s vl WS UOR  wores

1 no—om, x0—ox, 10 Hy-Hp X;-X, —— 1ph0 SNG-PHS
Hy P A by XX
2 A 5 ‘c Xy B Ho-Hy  Xp=Xg ,,’: * Dyn1 dt-Y
MO %3 c Hy-Ha  Xa=Xg
", A A Hi-Ho  XiXp
3 N % Uqb B Ho-Hg  Xo-X3 v:. v, YNd1 y—dt
H, Hy 0%, c Hy-Hy  X3-X
Py 2 A Hi-Hg  Xi-X3
4 A /\ B Ho-Hy  Xo- X, ‘\’/“ D0 dt-dt
M ——Dn, xF—Dx, c Hy-Hp  X3-Xp %
My %2 A Hi-Hy  Xy=Xp .
5 O oA B HoHy  Xp-Xo  —— YNynO Y-
we OOn, % X C Hy-Hy  X3-Xp
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TRANSFORMER
CONFIGURATION WINDING TESTED
SPEC HIGH LOW

caL.
TE HIGH-VOLTAGE LOW-VOLTAGE VOLTAGE TA TURN VECTOR
No. WINONG()  WINONG (9 WINONG  WINDING  RATIO NOTES

E

2 XQ——P*, A Hi-Hz  X3-X
1 A v — B Ha-Hy X=X :’," Ddé
2y X, C Hy—Hy Xp-Xa 2
Y2 %2 A Hi-H3 X=X,
AN TR v
il C Hz-Hz X3-X, ’
" X Q——p X, A Hi-H2  X3-Xz ,
38 cf EA v — B Hz-H3 Xi-X3 - Dd2
Ho——om, % C  Ha-Hi Xe-X1
o *a A Hi-H2 x3-X3
39 A A — B Hz-Hz Xy-Xp “:H Dd4
HO—F—OH, X, C——Ox, C  Ha-Hi Xp-x3
o a A e o =Xa
40 A /\ — B H-Hy X3-X :“ Dd8
T T R T C  Hg-Hy X=X
H, %, 3 % A Hi-Hz2 X;-X3
a9 X v — B He-Hz Xo-Xy :',:‘ Dd10
oS X3 C H3z-Hi Xgz-Xo
H * A Hi-H3  X1-Xo
42 A X, 08 xz, — B H-H1 Xa-Xo v..v.vs Dynt
Ho—o—0K, % C Ha-Hz Xa-Xo
Hy : b2  Ha-Hy A Hi-H3  X;-X3 . &
2 e{ Ec o LI IS S B e S e e R A ol
b i X3 Hp=H; G Hz-Hz2 X3-Xp WYE WINDING
% Q. Hy-H, A Hi-H3  X1-Xz NG
61 B/ENG ® "o. X, Hi-H3 B H2-Hi Xao-X3 Z"v".‘z‘ Dy3 ;ggfg:’_%:
MC—2 2 % MMy, G Ha-H2  Xg-Xi WYE WINDING
"2 % . A Hi-Hz  Xp—X5 -
62 A' b ,g: X, — B H2-Hi  Xg-Xg "v: ® Dyn3
LT S Y. C Ha-Hz Xp-X%
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TRANSFORMER
CONFIGURATION WINDING TESTED
SPEC HIGH Low  CAL
HIGH-VOLTAGE LOW-VOLTAGE EXT. TURN VECTOR
T ey, ‘adny s s voice voulee [ U NoTes
Hy X, A Hi-H3  X3-Xp
b,
3 Bf Ec Xy - %o — B Ho—-Hi  Xq-Xo W% Dyn5
< V.
H,O——DH, *2 C Hi-H2 Xo-Xo
5 x, MMy A HIH3 O X3-Xp =
b,
WAR =
H, G, “Bx, Hy-H, C Ha-H2 Xp-X; * WYE WINDING
N2 Xa c A H1 r— Ha XO—'X1
a2
’ tﬁ, % o% — B el hin o
b x
M A Hy Xy G H3-H2 Xo-X3
2 XQ Hy-Hy A Hi-H3  Xg-X 5
Vi oV3
g 8fiNg nPox, My B Ha-Hi Xi-Xp 0 Dy7  (CENRE
b
el B H-Hy  C Ha-H2  Xp-Xg WYE WINDING
P 3 MM, A HImH3 Xp-X .
o,
a (= vy ez D ACCESSIBLE
o3 Z S e Mie BN TRe e ”v, S DY e o
HO—%OH, Xy HyH, C Hz-H2 Xi-X3 WYE WINDING
"2 % A H-H3 X2-Xo
64 /N xotdy, — B H-H XX S By
YOt © ox, C H3-Hz Xi-Xp .
M2 X2Q . A Hi-Hz Xo-X3
7 sf Ec Xob = Xy B Ha~-Hi  Xo-Xq V"V‘V‘" Dyn11
HO—3—0OH; % C Haz-Hz2 Xo-X2
2 xQ. He, A Hi-H3 Xo-X3 o
a Vi oV3
AT L
H' A uz X, Hz-H' c Hs - H2 x‘ = x2 WYE WINDING
H, X Ho-Hy A Hy-Hy  X;-Xg
v,
45 cz EA S , B Mt Xp-Xo —=.Z Dzn0
x
RO—g—2t, X3 b Hi-Hy  C Hy-Hy X3-X%g
" o g ety A M2 Xo-Xp
3 3 Yy
x
HO— M, %, Hi-H, C Hz-Hi Xp-Xi
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TRANSFORMER
CONFIGURATION WINDING TESTED
SPEC HIGH Low  CAL.
HIGH-VOLTAGE LOW-VOLTAGE  EXT. vioron
e Whonots wwoma(n oen ST VOUMCE VMG o Gw  NOTES
o P el A Hi-H2  Xg-X
6 yn Vi NO
AL N o € — B H2e-H3 Xi-X3 7= Dz2  Accessiie
NEUTRAL
o o X, C Ha-H1 Xo-Xq
. B A M XX
a
48 05 E‘ 306 MMy B H2-H3  X;-Xg 2, Dzn4
HO—5—0OH, x5 ¢ xp H-H, C  Hz-H1 Xp-Xp
a % A Hi-Hz  X3-X
# YW Dz4 NO
49 c A L — B Hp-H3  Xy-Xo - z ACCOExE
X NEUTRAL
TR b % C H3-H1 Xo-X3
2 A Hi-Hz Xy;-X3 “
v
2 Ho-H - H_o Dz0  ACCESSIBLE
9 8/ \c a " — B 2-H1  Xo-Xjy v, 0 o
MO O &% € C Ha-H2 X3z-Xp
M e & Hy-H X=X
N 2 : "'1 “3 xa x‘ . Dz6 ACCESSIBLE
B a — — =
& % . g2 les Y NEUTRAL
A bt %3 C Hz—Hy Xp-Xg
a O ) Mets A HpshHe gk
. x
et % -t C Hz-Hi Xp-X3
" 2 Mt A Hi-H2 X2-Xo ,
= F o x . MM B H2-H3 X3-Xo —.Z Dzn8
X3 2 v,
HO——2 & b Hy=H, C H3-Hi X1-Xo
2 X2 A  Hi-H2 Xo-X3
’ Ho-H3z X3-X n Ammsme
C A — - =
% / s 2 ! Y Dz8 NEUTRAL
W e e S b C Hz-H1 Xi-X2
H, X1 cg2 HyHy A Hy=Hy Xg-Xg ;
53 A y xo‘ Ha-Hy B Ha-Hz Xo-X; .2 Dzn10
x
Hy B H, xS Hy~Hy C H3 - H1 xO — X2
s Zq o A Hy-Hp X1-X3 o
v,
A ° = H2-Hz X2-X H 1 ACCESSIBLE
e A \-5? e 8 i Y D210 NEUTRAL
S s C  Hz-Hy Xa-X2
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TRANSFORMER
CONFIGURATION WINDING TESTED
HIGH Low CAL.
TEST HIGH-VOLTAGE LOW-VOLTAGE EXT.
NO.  WINDING(H)  WINDING (X) JUMPER PHASE m% m nv:l% VECTOR  NOTES

Hi-Hp X2-Xj

He-Ho X3-X2 M yNd7
Vx oV3

Hz3-Hp X1-X3

Hi-Ho X;—Xp

Ho-Ho Xp-X3 —=— YNd1

2 X3 ‘
11 Aa"o b>'1 —
Mo~ Cory %07 "

£
x
>
2o . x
ofx On
o
K5 T ¢
|

Vi V3
1 H3z - Hp xs-x,
"o o A2 Hg-Hy Hi-H3 X1-X2 -
% Aa 5 xl<b Hy- Ha-H1  Xo-X3 “’/;:.!g Yd1 :gﬁ'fnsle.ﬁ
H, C OH, Xy Hp-H, H3z - Hp X3 - X1 WYE WINDING
il Hi-Hp X3- X

Hao-Hy X1-X2 ""r YNd5

Hz3-Hp X2-X3
Hi-Hy X3-X%

13,

x
@

Oox"
o

o
VAN
e R %

I

§
J
OW>O0®>» OLW>O0D>» 0W>PO0O®®P OXPOD>> OO >00 >

A o % Ha-Hp i
Vu V3 ACCESSIBLE
14 Aa o X3<b “'-Ha Hz - H‘ X‘ - X2 -v—:-? Yds NEUTRAL ON
#,0” C OH, x, Hp-H H3—Hp Xp-Xg WYE WINDING
H e Hi-H3  Xp-X, NO
vy V3 ACCESSIBLE
O ¥ b>f,' Hi=hy Ha—H1  X3-Xp —Ze> Y7 weurpaow
H, C OM, X, Hy-H, Hg - Hp x' - x3 WYE WINDING
Ha 0. . Hi-Hp X1-X3
Vi
16w °:>d'° — Ho-Ho X2-X1 == YNd11
HO" COHy  X,o7 " Hg-Hp X3-X2
Hy Bo. o Ysbs Hi-H3  X1-X3 o
= Vi V3 ACCESSIBLE
17 AO . :>3 Hy—H, Ho - Hy Xp - X1 -V!.'-Z— Yd11 NEUTRAL ON
no” oW, X L7 Hy-H, H3-H2 X3-Xp WYE WINDING
Hz x3 \ x‘ H1 —Ho XO—X1 5
18 A° H, o %o A Hyo—Hg Xg—Xp v" YNyn6
x
s Hg-Hy Xo-Xg
H, %, Hy—Hy Hi-Ho X1-X2 NO
Ve ACCESSIBLE
19 . ® Ha=tl Ho-Hp Xz2-X3 YNyO  NEUTRALON
a_d a Y LOW VOLTAGE
H, Cou, X €0X; Hy=Hy H3-Ho X3-Xi1 WINDING
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TRANSFORMER
CONFIGURATION WINDING TESTED
SPEC HIGH Low CAL.
HIGH-VOLTAGE LOW-VOLTAGE  EXT. ECTOR
TEST "WINDING (M)  WINDING(x) Juwpea PHASE VOLTAGE VOLTAGE  THAR 'CLOlt  NOTES
H, X, Xa=Xo A Hi-H3 Xq4-Xp NO
Vi ACCESSIBLE
20 21 ol x, X=X B Ha-H1 Xa-Xo Yyn0  NEUTRALON
A a Vi HIGH VOLTAGE
H, COH, X, X, X-X5 C Hz-H2 X3-Xp WINDING
H, X A Hi-Ho Xx;-Xo
v,
43 AB Ho . b Xy — B Hp - Hp X2 = Xo V: YNynO
HO= Ci0hy Xj077c 0%y C Ha-Ho X3-Xg
Hy X, A Hi-H3 X;-X3
21 8 b — B He-H1 Xo-Xq MYy0 Accggsms
AN '\ v, NEUTRAL
Hy COH; X, X3 C H3-Hz2 X3-Xp
H, xO\_ 2P, Hy-Hy A Hi=Ho Xo-Xy g&s
< v, ACCESSIBLE
22 & o] | Hy-Hy B H2-Ho X3-Xp —— YNY6 neutmaLon
A_00 x LOW VOLTAGE
H, 0" CTOH, *2 Hi-Hg C  H3-Ho Xi-X3 WINDING
H, = Hy-H Xg—-X NO
3 XXy % A Rl R ACCESSIBLE
23 8ln o 0 X=Xy B Hy-Hy Xg-Xp H_ Yyn6  NEUTRALON
A Vi HIGH VOLTAGE
H‘ C "3 xz xz—xo C Ha - H2 XO = X3 WINDING
Hi-H Xa—-X
:2 By 5 H H3 x3 x1 . B AcoESSiLE
24 4w b === il B R e i NEUTRAL
H C OH, X5 G H3-Ha Xp-X3
H, A Hi-H3  X;-Xg
8 B Ha-Hi Xp-Xg % ynaznt
65 A oo 2 Vx
H0" COoH, C Hz-Hz X3-Xg
Hy A Hi—H3z Xi-Xo NO
Vi ACCESSIBLE
25 L B He-Hi Xo-Xo = 5 Yzn1  neuteaL o
A x WYE WINDING
H, oM, o) H3-Hz X3-Xp
H AT Hi= B3R X=X o
B Ho-Hy  Xo-Xg %2 ACCESSIBLE
26 Y B = Ve 2 Y21 NEUTRAL
1o Com, C Ha-Hz2 X3-Xq
Hy A H‘ - H3 X3 - XO NO
Vi o3 ACCESSIBLE
27 Sl B Ha-Hy X=X “Vx > YznS  \eutRaLon
HO™ € OH, C H3-Hy X5-Xp b
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NO.

28

66

29

30

67

31

32

TRANSFORMER
CONFIGURATION
sy HIGH-VOLTAGE LOW-VOLTAGE
WINDING (H) WINDING (X)
i 31
a
8 b
A sl X3 n
s C OH, © %2
" X c
8 - i
A %0
HO" COH; X
H, X9 c
8 N 8
A AN 0%
H, oM, X,
H, X3 ¢
X
As N L a 1
H0" CoH, X,
H, X2 c
8 Yo g3
A > =
"y COH; X,
Hy X0 ¢
B X3
A AN Yo%
Hy CoH, X
", X9 ¢
8 n X3
AN ¥ a
S COH; X,

55

56

57

I

o
O
-]
;\4’—
~I

o
@
=

Hy

A

e )
HP 80K,

€54

JE o
&

>
-

o

we J‘I
I’
o N

=

EXT.

Jumper PHASE

Ha-H,
Hy~H,

Hy-Hy

Xp=Xa
X3=%4
X=%

Om>» 0O >0 W >» OW>PO0®ITO®>OD>P>PO0ON>O0OF > O® >

WINDING TESTED
HIGH Low
VOLTAGE VOLTAGE
WINDING  WINDING
Hi-H3 Xz-Xi
Ho-Hy  Xq-Xp
Hz3-H2 Xo-X3
Hi-H3  Xg-X4
Ho-H1  Xg-X2
H3-H2  Xo-X3
H1-H3 Xo-X4
Hz-Hi  Xp-X2
Hz3-Hz Xo-X3
Hi-H3 X2 —X1
Ho-Hy  Xg-Xp
H3-Hz  X{-X3
Hi-H3 Xo-X3
H2-H1  Xp-Xq
H3-H2 Xp-Xo
Hi-H3 Xp-X3
H2-H1  Xo-Xq
H3-H2  Xg-Xo
Hi-H3 X1-X3
Ho-H1  Xo-Xq
H3-H2 Xz-X2
Hi-Hy X=X
Hy=Hy Xp=-Xg
Ha-Hy X3-X4
Hi-Hz  X;—Xp
H2o-H3  X5-X3
H3—-H1  X3-X
Hi-Hp X2-X%4
H2-Hp X3-X2
Hz-Hp X1-X3

VECTOR
GROUP

Yz5

Vi V3 yNzn7

Vi V3
=3 ¥on7

Vig V3
L

x

Yz7

Vit oV3
=2 YNzn11
Vi

VueVa Yznit
Vx

Vi V3

-‘7;0-2— Yzi1

ZNd0

*  Zdo

2.2 ZNd6
3

NOTES

NO
ACCESSIBLE
NEUTRAL

NO
ACCESSIBLE
NEUTRAL ON

WYE WINDING

NO
ACCESSIBLE
NEUTRAL

NO
ACCESSIBLE
NEUTRAL ON

WYE WINDING

NO
ACCESSIBLE
NEUTRAL

NO
ACCESSIBLE
NEUTRAL ON

HIGH VOLTAGE
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SPEC
NO.

59

TRANSFORMER
CONFIGURATION

HIGH-VOLTAGE LOW-VOLTAGE

WINDING (H) WINDING (X)
H, X
2 ~ 1
A g %3 0N
Ho oY%,
Hy C Hﬂ
Hha: .
8 Yy
A & Xy C dn
b
L c Hy x‘4.'
Ha X2
b\ "
B
A Ho a < x3
LA [+ Hy %
"2 %5
8 oy
A W s
“] c "3 xl

wnpen  PHASE
A
e B
(¢]
Hy-H, A
Hi-H3 B
H-Hy C
A
— B
C
Hy-H, A
Hi-H3 B
He-tiy IC
A
Hy-H
x:_x: B
HyHy A
=% B
H-Hy A
X=X B

WINDING TESTED
vo'c'?.:'es vot%E
WINDING  WINDING
Hi-Hp X3-Xq
H2-Ho Xq-X2
Hz-Hp Xp-X3
Hi-Hz  Xg-X
Ha=Hy Xy=%
Hg=Hy X3-X3
Hi-Hp X;1-X3
Ho-Hp Xo-X4
H3-Hp X3-X2
Hi=H3  Xj-X3
H2-H1  Xo-X4
H3-H2  X3-X2
Hi-Hz X{-X,
Hi-H3 X{-X3
Hi-Hg  X;-Xp
Ha-Hz X{-X3
Hi-Hz X{-X3
Ho-Hz Xo—X4

CAL.

TURN  VECTOR

RATIO GROUP
VH
R

Vi V3

7:',— Zy5

Vi

Ve V3 ZNy11

Vi Va3

7 o
WooOT-T
v, 0

Vi V3

T’:'T T-T

Vi 2 Lao

vy %9

Vi V3

w5 1T
Vi 2 30

i Lead

‘J..\

LSS —\ ] NN TS

NOTES

NO
ACCESSIBLE
NEUTRAL ON

WYE WINDING

ACCESSIBLE
NEUTRAL

NO
ACCESSIBLE
NEUTRAL ON

WYE WINDING

ACCESSIBLE
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Appendix C — CEI/IEC 60076-1 Transformer
Descriptions

TRANSFORMER
CONFIGURATION WINDING TESTED
SREL HIGH Low CAL.

HIGH-VOLTAGE LOW-VOLTAGE  EXT. VECTOR
TEST e PHASE VOLTAGE VOLTAGE TURN OTE
NO. WINDING(H)  WINDING(X) JuM ‘ WINOING  wiNoiNG  RaTio GRove  NOTES

WU—-1W 2w-2U
WV-1U 2u-2v Lu;- Dd6
IW-1V  2V-2W

W-1W 2U-2w

Ww-1u 2v-2u Y Ddo
IW-1V  2W-2V
U-1v  2wWw-2v
1IV-1W  2Uu-2w
W-1U 2v-2u
1W-1W  2w-2U
WV-1U  2u-2v :; Dd4
W-1U  2v-2w

2

g

w w

37

2

Dd2

=
2

c
o @ @
o z > z >
> (3] o
S
e

-
c

39

S
o
@
r
B
2

2

-
c

W=1V  2v-2w
WV-1Ww 2w-2u0 —— Dd8
1IW=-1U 2u-2v
WU-1V  2Uu-2wW
W-1W 2v-2u —— Dd10

40

H
o O
@ e @
> >
= 2
BR
- o
2 o @
o (3
Nl g
O®m>» 0OW>» 0L >» 0 >» 0w >» PP cpr»r0wm>» O0m>» 0>

41
% IW-1U 2w-2v
A Y 1U-1W 2U-2N
a
42 A motd  — V-1 2v-2n Y Dy
etk w IW=1V  2W-2N
v ; 2V W-1v U-1w  2u-2v NG
2 & = = ut 3 ACCESSIBLE
2 ai Ec 2 A -1w W= v-aWw —— Dyl  cimaLon
Wo——0w N IV=1U 1W-1v  2w-2u WYE WINDING
v e W=-1v Ww-1w  2u-2v NO
f E L} & - 5 VU V3 ACCESSIBLE
61 8/ \¢c § N oUW 1WV=-1U  2v-2w = Dy3 \eutaLon
WwoO——mw W -1y W-1V  2w-2u WYE WINOING
v wQ, WU=-1W  2N-2V
Ut V3
62 ef Ec ooy — W-1U  2N-2Ww —— Dyn3
O——tmw: 1W-1v  2N-2U
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SPEC
TEST
NO.

TRANSFORMER
CONFIGURATION

HIGH-VOLTAGE LOW-VOLTAGE
WINDING (X)

WINDING (H)

-
<

IS
=

S

c

© ®
> = >

Gl ()

-
<
o
> -
<
(2]
=

-
<

c
Lo
>
38
=

-
<

c
o
>
°
Z

-
<

o
>
i3
=

-
<

c
o
>
©
S

-
<

=
®
>
(2]
=

-
c

E Z
o 0
@ c @
> >
z <

ext.
sumpen PHASE

W= 1V
W=1W
V- 1U

TW=1v

1U=1w
-1y

1W=-1v
1-1w

w=-1u

TW=1v
W=-1w
1V-1u
W-1w
1W=-1U
=1v
WV=1w
1W-1u
1U=-1v

0w >» 2% > pr»0W>» 0WPO0D®P>ODP»O0OT>0w>»00 >

WINDING TESTED
HIGH Low
VOLTAGE VOLTAGE
WINDING  WINDING
1U-1w  2W-2N
1WWV-1U 2U-2N
IW-1V  2V-2N
1U-1W  2w-2v
1V-1U 2u-2w
W-1v 2v-2u
WwW-1Ww  2N-2U
1IV-1U  2N-2V
1W-1V  2N-2W
Ww-1w 2w-2u
WwW-1Uu  2u-2v
1IW-1V  2v-2w
1U-1W  2v-2y
1WW-1U  2w-2v
IW-1V  2u-2w
1U-1W  2v-2N
1V-1U 2w-2N
IW-1V  2u-2N
1W-1W 2N-2W
1IV-1U 2N-2U
IW-1v  2N-2V
W-1W 2v-aw
1WV-1U 2w-2u
IW-1v  2u-2v
iU-1v  2U-2N
1IV-1W  2V-2N
IW-1U 2W-2N
1U-1v  2N-2V
1V-1W 2N-2W
iW-1U 2N-2U

SRS\ / N\ LN\ |

CAL.

RATIO

Ur «Va

U1 «V3

U1 «V3

U1 V3

U1 V3

U1 eV3

u1«Va

U1 «\3

—

nl“
§ls

Dyn5

Dy5

Dyn7

Dy7

Dy9

Dyn9

Dyn11

Dy11

Dzn0

Dzn2

e o

| A

[\ /2

NOTES

NO
ACCESSIBLE
NEUTRAL ON

WYE WINDING

NO
ACCESSIBLE
NEUTRAL ON

WYE WINDING

NO
ACCESSIBLE
NEUTRAL ON

WYE WINDING

NO
ACCESSIBLE
NEUTRAL ON

WYE WINDING
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TRANSFORMER
CONFIGURATION WINDING TESTED
SPE HIGH Low CAL.

c
Jest HIGH-VOLTAGE LOWVOLTAGE EXT. .o yoimie orle.  rUpN VECTOR
NO. WINDING(H)  WINDING(X) JUMPER WINDING  wiNDiNG  Ratio crowe  NOTES

]

2

b

-
c

W-1V  2w-2v
U1 NO
W-1W 2u-2Ww ;- Dz2  AccessiBLE
NEUTRAL
W-1U 2v-2u
Ww-1v  2W-2N
3
WW-1W 2u-2N S5 Dznd
IW-1U  2V-2N
WW-1v  2w-2u

47

w

2
o
@
>
3
=
e
o
I

Waw

=s :

1W-1U

&
O
L] =
>
z
2 ©
2

w-1v

W w
NO
49 A 2v. J W-1W  2u-2v —— DZ4  ccessee
NEUTRAL
A < 20 IW-1U  2v-2w
i v W-1W 2U-2w ~
9 8/ \¢ A — W-1U 2v-2y —=— Dz0  AcCCESSBLE
B Yz NEUTRAL
WETR . a0 € W-1V 2W-2v
n s 1W-1W  2W-2U <
2w
10 A sl s = IW-1U 2U-2v -2 Dz6  ACCESSBLE
vz NEUTRAL
ST i W-1V  2V-2W
o bW gv-w WU-1v  2N-2U
tad 3 U
50 ¢\ alme Wwmu W-1Ww 2N-2v S5 Dzné
w oy w 2 w-1v IVV-»lU oN - 2W
o v W-1w 1WU-1V 2V-2N

W=1U IW-1W  2W-2N —’% Dzn8

1W-1U 2U-2N

51

=
o
@
>
<
o 2.
2

1U=1v

U v X W-1v  2v-2w o
52 ‘A P - WoIW 2w-20 —2- Dz8 pCHG
wh—>Dw & & O W-1U 2u-2v
W o LAV V-W W-1v  2N-2w
53 cf EA b 2". 1W-1U 1IV-1W 2N-2U %’.ﬁ Dzn10
WO—= v 2w w=-1v IW-1U 2N-2V

e
2

1U-1v  2u-2w

Y Dz10 Accggsme
= 2Vv-2u Z
V- 1w o S
IW-1U  2W-2V

OwW>» O0O®>» 0m>» O®W>» OB PO DT> Apgr»rO0w> O >0 0 >

—02v
54 c A b R —
WDV
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CONFIGURATION WINDING TESTED
W, ma . A 1U-IN 2v-2u
1o, .,Dnzu — B WV-IN 2W-2V w“.‘va YNd7
O™ ClOW, v C 1W-1IN 2u-2w
W L A W-IN 2u-2v
PYR M<° — B 1V-IN 2v-2w u;’—",: YNd1
WO CTOW 2% C IW-1IN 2w-2u
v WO -y A WU-IW 2U-2V o
- Aa zuc<n W-tW B 1V-1U 2V-2W :’,_'2.‘% Yd1 ﬁgﬁfnsfféﬁ
wo” Sow Mowel G IW-1V 2W-2U WYE rond
w 2 W A 1WU-1N  2W-2U
13w 2’“<° — B w-iN 2u-2v — YNdS
1UOERC oW £ C 1W-1IN 2v-2w
W L PN W=V A TU-1W  2W-2U -
" 2w b TU-W WV-1U 2u-2v 2.5 ygs  ACCESSBLE
. 1w . Cow <2V 1V=-1U (B; 1w_1l:, 23_2w S xsgrvm%
w o, w-tv A 1U-1W 2v-2U NO
B O u>7zu wew g v-1u aw-v BLE vz EEREL
U o oy . -1 o IW=1V  2U-2W WYE WINDING
R W Bors A 1U-1N  2U-2W
16 2w b>>2w — B 1V-IN 2v-2u \nu-"’:'; YNd11
wo” Com & ° C 1W-1IN 2w-2V
w . W=V A U-IW 2U-2wW NO
 F A b>zw W-W B W-1U 2v-2u L3 vgi1 aeireaon
w o ay X w-i ¢ IW-1V 2W-2V WYE WINDING
W WO 8o A 1U-IN 2N-2U
18 N cn a — B WV-1N 2N-2V "u; YNyn6
1wo” €N w w C 1W-1IN 2N-2W
W v w-in A HU-IN 2u-2V = ng:sme
19 w 2 W-IN B V-IN 2v-2w  —— YNyO NEUTRALON
1 Sow ¢ozw W=IN C 1W-1IN 2W-2U WINDING

34 “"‘l.
TS TR —\_/ NN T
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TRANSFORMER
CONFIGURATION WINDING TESTED
SPEC : HIGH LOW CAL.
HIGH-VOLTAGE LOW-VOLTAGE  EXT. VECTOR
TEST TWINDING () WINDING (x)  Juwpen PHASE VOLTAGE  vOLTAGE T Ghor  NOTES
W v 2w-2n A 1U-1W  2U-2N NO
ACCESSIBLE
20 AB LY -2 B 1V-1U 2V-2N Uu; Yyn0  NEUTRALON
a HIGH VOLTAGE
v cow  2u coM 2v-2N C IW-1V  2W-2N WINDING
w v A 1U-1N 2U-2W
43 A" N O&O — B 1V-IN 2V-2N —ﬁ-;— YNyn0
we o cow C IW-1N 2W-2N
w w A W-1w  2U-2w
u NO
21 8 & — B V- 2v-2u — VYO fccn
1w Cow v coaw (@ 1IW-1v 2W-2v
v 2w ao2u TV=IN A WW-1N 2v-2u NO
; < Ut ACCESSIBLE
2 2w (\,r w-in B WV-1IN 2W-2v —— YNY6  neutmaLon
LOW VOLTAGE
wo” chow e w-in C  1W-1IN 2U-2W WINDING
v P a 020 2W=20 A W-1W  2N-2U AOCE?SIBLE
23 e[, ‘J  2u-2n B 1V-1U 2N-2V —— Yyn6 NEUTRALON
A u2 HIGH VOLTAGE
1 comw v v-2N G IW-1V  2N-2W WINDING
L 2w a0 A W-1Ww 2w-2u o
24 2 O?) — B 1V-1U 2u-2v :’; VY8 SHGEcoaas
1w chow v C IW-1V  2v-2w
W A 1U-1W  2U-2N
65  ,lm — B -1 2v-on B ynem
x
v chow C IW-1vV  2W-2N
W A W-1w 2U-2N NO
& . UG ACCESSIBLE
25 o — B WV-1U 2V-2N = Yzn1 wu&mmn 3«"&;
U chom (& 1W-1v 2W-2N
W " v W=y A WW-1W 2y-2v B
b V3
26 AB hs w-w B 1V-1U  2v-2w Tl:zi Yz1 Aﬁgessms
W oW “Now - C  1W-1V 2w-2u
v 2y A W-1W 2W-2N NO
gy 8 B — B 1V-1U 2U-2N 2_“"' Yzn5 ,‘.‘Sﬁ$§ﬂ%§
w chomw C TW-1V 2V -2N WYE WINDING
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SPEC
NO.

28

66

29

30

67

31

32

55

57

TRANSFORMER

CONFIGURATION
HIGH-VOLTAGE LOW-VOLTAGE
WINDING (H) WINDING (X)

v 2u
a
B b
X 2w
1 comw c v
w 2w <
2N
B u
o
a oM %o &
W chomw
v 2w 5
B w
AN N0
w cCow v
w aw ¢
B 2
A b a
1w cow v
W 2V <
2N
8 W
A AN ® X
1w cComw 2u
w VO ¢
B 2w
A g 2N a

2w

c
>
u-
(¥ T
=
s ]
2 .tﬁ

OmW>» OW >» OW>» OW>P0O®®>P OWw>OT> O 00> O >

@
3
2
2

1w

?\ﬂ
3

2

2w

b
A
'S £ a 4
20

w B w

£

H
i
w

1W=-1v
Ww-1w
1W-1U

1W-1v
w-w
Ww=-1u

1W=-1V
Ww=1w
W=
V=1w
1IW=-1U

w=-1v

1V =1w
1W-1U

Ww=1v

WINDING TESTED
HIGH Low
VOLTAGE VOLTAGE
WINDING  WINDING
WwW-1w 2w-2u
V-1U 2u-2v
W-1v  2v-2w
WW-1w 2N-2U
1WV-1U 2N-2V
1IW-1v  2N-2W
W-1w  2N-2U
1WW-1U 2N-2V
1IW-1V  2N-2W
1U-1w  2v-2u
1V-1U  2w-2v
IW-1V  2U-2w
1W-1W 2N -2W
1iV-1U 2N-2U
IW=-1vV  2N-2V
W-1W  2N-2wW
W-1U  on_2u
IW-1V - N -2V
W-1W 2u-2w
iVv-1U 2v-2u
IW-1v 2W-2v
1WW-1N  2u-2v
W-1N  2V-2W
IW-1IN 2W-2U
W-1v  2U-2v
1IV-1W  2V-2W
1W-1U 2w-2u
1WW-1N  2v-2U
1IV-1IN  2w-2v
IW-1N 2U-2W

TURN VECTOR

RATIO GROUP
va

2= YZ5

3 YNzn7

3
Sre S NZNnT

u Y vz
U2 2

Vig oV3

v YNzn11

ute¥s Yznit
v v
1

2
—
3

ZNd0

Sl=

NOTES

NO
ACCESSIBLE
NEUTRAL

NO
ACCESSIBLE
NEUTRAL ON

WYE WINDING

NO
ACCESSIBLE
NEUTRAL

NO
ACCESSIBLE
NEUTRAL ON

WYE WINDING

NO
ACCESSIBLE
NEUTRAL

NO
ACCESSIBLE
NEUTRAL ON

HIGH VOLTAGE
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TRANSFORMER v
CONFIGURATION WINDING TESTED

SPEC ; HIGH Low CAL.
TesT HIGH-VOLTAGE LOW-VOLTAGE - VOLTAGE VOLTAGE TURN VECTOR
NO.  WINDING(H)  WINDING (X) WINDING  winoiNG  Ramio GRoue  NOTES

E
;

W . S A  1U-IN 2w-2u NO
U ACCESSIBLE
a3 N mwos — B W-IN 2U-2v —== ZNy5 neutRALON
) c w v 2v fo) IW—1N 2V -2w WYE WINDING
w Jpa WSV A W-1W 2w-2u NO
8 U vz :
34 zwc—{ =W B oAl AUV e ZY5 ACUEIRE
o Lol N W=l G IW-1V 2v-2w
W 2v A  1U-IN 2u-2w NO
B °> o u1 ACCESSIBLE
35 ) IN a/l ¢© ™o B 1V-1N 2v-2u U2 +V3 ZNy11 NEUTRAL ON
g oW C  IW—iN 2W-2v WYE WINDING
W 2v W=y A WwW-1w  2u-2w NO
8 > V3
36 A o Tyl g WUl av—oy oo Zytl soEssee
w ¢ oW 3 w-i C W1V 2w-2v
W 2v A -1y 2u-2v
S a e L 11 ¢
58 w 3 vz 0
W 20 W T B w-iw 2u-2w
w : P WIW A 1U-1W 2u-2v e oy
59 A\ S 30
U
T oow w2 B v-iw 2u-aw L Lag
W s w-tw A W-IW 2u-2w 25 oo
60 A 30
0 w w-w B v-1w  2v-zy -4z Lead
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Appendix D — Australian Std.2374 Transformer
Descriptions

B WINDING TESTED
CAL.
2 cq—2—oa A A-C c-a
1 A v — B B-A a-b ._':Vr Dd6
A o b C c-8B b-c
B b A A-C a-c
37 /\. j\ - B B-A b-a -._": Ddo
T TR A T C Cc-8 c-b
A cq——pa A A-B c-b
38 A v — B B-C a-c L_": Dd2
co——s b (& C-A b-a
= & A A-B c-a
SAA- TR R s
< 728 b b & & C-A b-c
5 - A A-B b-¢c
40 /\ A — B B-C c-a ':: Dd8
St e C C-A a-b
A aqg——pb A A-B  a-c
41 A v — B B-C b-a _ DdO
ol c C C-A c-b
A a A A-C a-n
4e A co, = B B-A b-N 1‘-";_;’-@Dyn1
& C e b C C-B c-n
e g bRt A-C a-c¢ o
AN
AG——D¢ e B-A ¢ c-8 c-b WYE WINDING
B Q. c-g A A-C a-b =
61 A JPob A_c g B-A b-c "NT“G Dy Accessme
e B-A ¢ Cc-8B c-a WYE WINDING
B a . A e n_b
62 of Ec i n" bi —. B B-A n-c “"L—‘;V5 Dyn3
et K7 C c-B n-a

38 “"I.
TS T —\_/ NN T
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TRANSFORMER
CONFIGURATION WINDING TESTED
SPEC HIGH Low  CAL
HIGH-VOLTAGE LOW-VOLTAGE EXT.
TEST TWINOING (H)  WINOING (x) Juwpen PHASE VOLTAGE VOLTAGE  TWRW 'CO0R  NOTES
B el A A-C c-1n
3 5/ \¢ co2gn — B B-A a-n w3 Dyn5
Lv
.AA c R cC ©-B  b-m
s s C=B! A A-C c-b o
b
ad—>c ‘bs B-A ( C-B b-a WYE WINDING
B Q. A A-C n-a
= — o = HY V3
5 A e B B-A n-b 2% pyn7
AG—>Dc °® C c-8 n-c
2 Y c-8 A A-C c-a =
- = = Hy V3 ACCESSIBLE
S ﬂb it S o o DY7  NeutRaLon
ad—>Dc v B-A C c-B blvc WYE WINDING
p P C-B A B-C b-a -
o < R’ ACCESSIBLE
6 ¥ X ® N=C7 B Bl gkt vaa DY NEUTRAL ON
AC—D0c ‘bs B-A C c-B a-c WYE WINDING
= c A A-C b-N
o A voidy — B B-A  c-n  wd Dyng
: [
ad—>c ‘ba c c-8 a-n
2 bQ. A A-C  n-c
. af E( b‘ ¥ g B-A N-a HVL;"i Dyn11
AO——0c; a C Cc-B n-b
a 5Q. c-8 A A-C b-c ; “
a HV V3
VAN ad SRV L
AGC——Dc * B-A ¢ Cc-B a-b VIYE WINDING
& ] B-¢ A A-B  a.q
45 A o~dh C-A 8 B-C p.y =.Z Dzm0
T b 2% A-B ( C-A o
L) o s B=-C C(C A-B n-b
HV
46 cf EA adm cC-A A B-C N-c ‘%J Dzn2
e P A-B B C-A n-a
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TRANSFORMER ;
SPEC HIGH Low  CAL
HIGH-VOLTAGE LOW-VOLTAGE EXT. VECTOR
ol TWINDING (M) wiNDING(x) Juween PHASE  VOLTAGE - YOLTAGE Mo GRos  NOTES
A P u“ 2 A A-B c-b o o
47 cf EA f —-_ B B-C a-c v~ Dz2  AccessiBLE
° NEUTRAL
c N 8 b G b-a
3 9 B-c A -B c¢-7
48 A AUy £ B B-C a-n 3,:-: Dzn4
SRS aR AR ARE -A  b-m
A ¢ A -B c-a
NO
9 o\ By — @ B=C a-b  —— Dz4 ccessime
c 8 b NEUTRAL
] K5 iy C (. b-c
8 5 A A-C a-c -
9 of Ec g —i & B-A b-a (-~ D20 accesems
AO—>Dc *° T q c-8B c-b
& co— pa A A-C coa 5
10 sf Ec o 2% by B-A a-b L_"“: Dz6  ACCESSIBLE
NEUTRAL
Ad—Dc ® c c-8 b-¢
A bO: o B=C A A-8B n-a
50 A o n ¢ C-A B B-C n-o -;-':—;' Dzné
cd——ds » A-B C C-A nN-c
& b B-C A A-B b-1M
o
51 ci E» «dn ©C-A g B-C c-n 2.2 pzn8
cd—>s »°°% A-8 (¢ C-A a-1
A i A A-B  b-¢
52 A g 8 8-c c¢-a 2 o8 ACCESSIBLE
' ¢ —— - -2 —_—
v NEUTRAL
co—>s * i G C-A a-b
A ¥ e op B=C A A-B  n-c¢
53 A Ayl C-A B B-C n-a _::'_;’ Dzn10
cd——>ve .’ A-B C C-A n-b
A - < b A A-B a-¢ s
54 A 4, — B B-C b-a % Dz10 ccessee
¢ 8 L L C C-A C—b
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TRANSFORMER
CONFIGIRATION WINDING TESTED
SEEC HIGH Low  CAL
HIGH-VOLTAGE LOW-VOLTAGE  EXT.
',E.:"_' WINDING (H)  WINDING (x)  Jumpen PHASE muuaz %E:: ;’2:'; VECTOR  NOTES
2 Sel A A-N b-a
- X bI>" = B-N c-b " YNd7
g a LveVa
A c0C a C C-N a-c¢
= e L A A-N a-b
8 o % HY
4 LAl '<’ — 8 B-N  b-c —= YNdI
A0” e . C C-N -
< R c-B A A-C a-b .
2 = W Vi ACCESSIBLE
12 A s N ¥ A-c B B A b-c —&0—2- Yd1 NEUTRAL ON
AOECI0E ¢ B=A ¢ c-8 e, WYE WINDING
B a . A A-N c-a
' o = Z = YNdS
13 L °‘<} B B-N a-b —
A NE . C C-N =
2 . C-B A A-C - o
&
w d L e b e o st R
a0” coc ‘s B-A c-B bt WYE WINDING
4 < . c-B A A-C -a &
e
5, ‘:>=' A=C B B-A  o-b D g S
-t T g B-A C c-B At WYE WINDING
o bo_ . A A-N a-c
4 — - Yy L
16 A ":>‘° g  B-N — YNd11
ATSE COCES . C C-N c-b
8 bO | c-8 A A-C a-c -
-
17k .:>,e A-C B B-A b-a 5 gy ACCESSIBLE
A coc  a = B-A (C c-8B c-b WYE WINDING
B ¢ a0e A A-N n-a
18 ‘n 5 “n =20 B-N n-b :‘” YNyn6
AR b C C-N n-c
B B B-N A A-N a-b NO
s ACCESSIBLE
19 % N 2 C-N 8 B-N b-¢ T YNyo NEUTRAL ON
- - LOW VOLTAGE
L ety A R R e C-N  c-a WINDING
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LRl ni WINDING TESTED
® b Sk A A=C:  a=n NO
HV ACCESSIBLE
5 G e L
A co¢ a c0ec b-h G c-B c-1N WINDING
B b A A-N a-nm
43 As N obn — B B-N b-1 :: YNynO
A coc  a 0ec C C-N c-1
8 b A A-C it " NO
2 Jft A = e e s WO e
A coCc a coe C: C-B c-b
B c s 0a B-N A A-N b-a NO
A coc b A-N (C C-N a-c WINDING
8 c \ aoa c-h A A-C n-a o AOCE?S!BLE
SIS G S I i L)
A coc b b-h Cc-B n-c WINDING
B 5 s 08 A A-C c-a i O
2a [ R — B BoA A WG A
A coc b C C-B b-c
B b A A-C a-1
65 A‘ i 0’ n° — B B-A b-1N V..T.:@. YNzn1
A coc Noe C Cc-B c-7N
2 e 1 A A=C =l o AOOENSOSIBLE
25 P . n‘ — 3 B-A b-1 "L;v"’ Yzni xseum#m%
A coc ‘Noe s C-8B c-1N
B , 9* c-8 A A-C a-b o
% It .v/\g" A-C B8 B-A  b-c 'L*_:"% Yz1  Accessee
A coc ‘e B-A c-B c-a
B . a A A-C c-N NO
27 o n° — B B-A  a-70 ﬂwli Neh5 eirast cri
s 16 x L b WYE WINDING
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TRANSFORMER
CONFIGURATION WINDING TESTED
SPEC HIGH Low  CAL.
HIGH-VOLTAGE LOW-VOLTAGE  EXT.
T RN RN B e voiher voier K uE%  wores
8 a C-B A A-C c-a
A NO
58 s e%{’ A- B B-A a-b M. yz5  accessmLe
2 L2 NEUTRAL
A coc ‘S B-A C c-B b-c¢
8 cO, A A-C n-a
66 " N » Nos — B B-A n-b ."_"VLVE. YNzn7
a0” e s ¢ C-B n-c Y
B cO . A A-C n-a NO
WG ACCESSIBLE
2 £ o 'l‘ A L N-b X2 YZn7  neyrraLon
A C c b C C—B N-c WYE WINDING
8 SR c-B A A-C b-a o
8 a _. - Hv V5
I S R G
a0” Doc b B-A C C-B a-c
B £ ¢ A A-C n-¢
) N 5 2% vonte
67 A AN b ~ o B B-A n-a Vi Z
A e b G c-8B n-b
B bO . A A-C n-c¢ "o
a1t woAloe — g B-A e mew VAl SRS
20" Coc 80 c c-B N-b VYE WINDING
B b0, C~ A A-C a-c o A
2 s AOT A-C B B-A  b-a g YZIl Acceseme
40" Coc . B-A C C-B c-b
S a b-c A A-N a-b
A
55 c}" A c-a B  B-N  b-c =2 ZNdO
c ] LB S 3 L2 o e C C-N c—-a
R A SR
56 £ A — B 8-C & - 290 \eGtRaLon
c 8 <> c C-A o HIGH VOLTAGE
AA b - < b~ A A-N =
57 e v -a g B-N c-b  —— ZNd6
€S- s—0B a a- C C-N =




