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SAFETY SUMMARY

This manual applies to both the ATRT-01 S3 and ATRT-01B S3 current transformer turns-ratio
meters. The operating procedures are virtually the same for both models, and any differences
are clearly described where applicable.

FOLLOW EXACT OPERATING PROCEDURES
Any deviation from procedures described in this User’s Manual may create one or more safety
hazards, damage the ATRT-01/01B S3, damage the test transformer, or cause errors in the test
results. Vanguard Instruments Company, Inc. assumes no liability for unsafe or improper use of
the ATRT-01/01B S3.

SAFETY WARNINGS AND CAUTIONS
The ATRT-01/01B S3 shall be used only by trained operators. All transformers under test shall
be off-line and fully isolated. Do not perform test procedures or service unless another person
is also present who is capable of rendering aid and resuscitation.

MAINTENANCE AND REPAIR
To avoid the risk of introducing additional or unknown hazards, do not install substitute parts or
perform any unauthorized modification to any ATRT-01/01B S3 test unit. To ensure that all
designed safety features are maintained, repairs and maintenance must be performed only by
Vanguard Instruments Company factory personnel or by an authorized repair service
provider. Unauthorized modifications can cause safety hazards and will void the manufacturer’s
warranty.

WARNING
Do not remove test leads during a test. Failure to heed this warning can result in electrical
shock to personnel and damage to the equipment.

POWER SUPPLY
Always connect the ATRT-01/01B S3 to an AC receptacle with protective ground.
Always check the voltage setting of the unit before plugging in to power. Failure to heed this

warning may damage the device.

REPLACEMENT FUSES
The ATRT-01/01B S3 uses a 250V/3A Fast Blow fuse (F3A 250V).

ACCESSORIES AND REPLACEMENT PARTS
The ATRT-01/01B S3 must be used with genuine Vanguard cables and accessories.
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CONVENTIONS USED IN THIS DOCUMENT

This document uses the following conventions:

The general term “ATRT” is used in this manual to refer to the ATRT-01 S3 and ATRT-01B S3.
A key, switch, or knob on the ATRT is indicated as [KEY], [SWITCH], [KNOB].
Menu names are referenced as “MENU NAME”

ATRT screen output is shown as:

OFTION
OFTION
OFTION
. OFTION
OFTION

DT I Y
D T O

When instructions are provided, the menu item that should be selected is outlined with a
rectangle as shown below (option 3 should be selected):

1. OFTIOH
2. OFTION

1
2
[Z. OPTION =
o}
5

4. OFTIOH
2. OFTIOH

Warning messages are indicated as:

A Warning message

WARNING

Important notes are indicated as:

l Note details
NOTE
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1.0 INTRODUCTION
1.1 General Description and Features

The ATRT-01 S3 is Vanguard’s fourth generation, micro-processor based, single phase,
automatic transformer turns-ratio tester. This portable test unit is available in two models, the
ATRT-01 S3 (line power only), and the ATRT-01B S3 (rechargeable-battery powered).

The ATRT-01 S3 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 ATRT-01 S3’s measuring circuitry self adjusts
before each measurement to ensure turns-ratio accuracy. Two selectable test voltages, 4Vac
and 40Vac, offer flexibility in testing different types of transformers.

The ATR-01 S3 can measure turns-ratios ranging from 0.8 to 15,000 and can be used to test
voltage regulators, power transformers, current transformers (CT), and potential transformers
(PT). The ATRT-01 S3 also measures and displays transformer-winding excitation current,
winding polarity, and winding phase angle. Test results are displayed on a back-lit LCD screen
(128 x 64 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 ATRT-01 S3 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 ATRT-01 S3 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 ATRT-01 S3 features a back-lit LCD screen (128 x 64 pixels) that is viewable in direct sunlight
and low-light levels. A rugged 16-key membrane keypad is used to enter test information and to
operate the unit.

Test Record Storage

The ATRT-01 S3 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 (XP/Vista/7) Transformer Analysis Software is provided with each unit and
can be used to remotely control the ATRT-01 S3 via the RS-232C port. Using the Transformer
Analysis software, the user can retrieve test records (from the ATRT-01 S3’s memory or a USB
Flash drive), analyze test results, and print test results on a desktop printer. Test results are
automatically exported to PDF, Excel, and XML formats.
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Battery Power for Exceptional Portability

The ATRT-01B S3 is powered by a 6-volt, 7 ampere-hour, lead acid battery. This high capacity
battery, coupled with the ATRT-01B S3’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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1.2

Technical Specifications

1.2.1. ATRT-01 S3 Technical Specifications
Table 1. ATRT-01 S3 Technical Specifications

TYPE
PHYSICAL SPECIFICATIONS

INPUT POWER

MEASURING METHOD
RATIO MEASURING RANGE
TURNS-RATIO ACCURACY

TEST VOLTAGE

PHASE ANGLE
MEASUREMENT

POLARITY READING

EXCITATION CURRENT
READING RANGE

DISPLAY
COMPUTER INTERFACE
PC SOFTWARE

INTERNAL TEST RECORD
STORAGE

EXTERNAL TEST RECORD
STORAGE

SAFETY

IP Rating
ENVIRONMENT

HUMIDITY (MAX)
ALTITUDE (MAX)
CABLES
OPTIONS
WARRANTY

Transformer Turns Ratio Tester

Dimensions: 12" x 10” x 8” (30.4 cm x 25.4 cm x 20.3 cm)
Weight: 8 Ibs (3.6 Kg)

120 Vac £10% or 240 Vac +£10% (Selectable), 50/60 Hz
Transient Category |

ANSI/IEEE C57.12.90
0.8 - 15,000 (5 digit resolution)

40 Vac: 0.8-1,999 (0.1%), 2,000-3,999 (0.25%), 4,000-15,000 (1%)
4 Vac: 0.8-1,999 (0.1%), 2,000-3,999 (0.25%), 4,000-15,000 (2%)

4 Vac @ 1.0A, 40 Vac @ 0.6A
0 - 360 degrees, Accuracy +0.2 degree (+1 digit)

In-Phase or Out-of-Phase indication
0-2 Amperes, Accuracy: 2% of reading (1 mA)

Back-lit LCD (128 x 64 pixels), viewable in direct sunlight and low light levels
RS-232C

Windows XP/Vista/7 Transformer Analysis Software (included with purchase)
128 records of 33 readings

Up to 999 test records on external USB Flash drive.

Designed to meet IEC 61010 (1995), UL 61010A-1, and CSA-C22.2
standards

IP32, Pollution Degree 2

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

90% RH @ 40° C (104° F) non-condensing

2000m (6562 ft) to full safety specifications

One 15 ft. (4.6m) Single phase cable, one power cord, one cable bag
Transportation Case (Can hold unit and cables)

One year on parts and labor

l The above specifications are valid at nominal operating voltage and at a
temperature of 25°C (77°F). Specifications may change without prior notice.

NOTE
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1.2.2. ATRT-01B S3 Technical Specifications
Table 2. ATRT-01B S3 Technical Specifications

TYPE
PHYSICAL SPECIFICATIONS

INPUT POWER

MEASURING METHOD
RATIO MEASURING RANGE
TURNS-RATIO ACCURACY

TEST VOLTAGE

PHASE ANGLE
MEASUREMENT

POLARITY READING

EXCITATION CURRENT
READING RANGE

DISPLAY
COMPUTER INTERFACE
PC SOFTWARE

INTERNAL TEST RECORD
STORAGE

EXTERNAL TEST RECORD
STORAGE

SAFETY

IP Rating
ENVIRONMENT

HUMIDITY (MAX)
ALTITUDE (MAX)
CABLES
OPTIONS
WARRANTY

Transformer Turns Ratio Tester

Dimensions: 12” x 10" x 8” (30.4 cm x 25.4 ¢m x 20.3 cm)
Weight: 9 Ibs (4.3 Kg)

90 to 240 Vac +10%, 50/60 Hz

Battery: SLA battery delivering up to 4 hours of continuous operation per
charge.

Transient Category |l

ANSI/IEEE C57.12.90
0.8 - 15,000 (5 digit resolution)

40 Vac: 0.8-1,999 (0.1%), 2,000-3,999 (0.25%), 4,000-15,000 (1%)
4 Vac: 0.8-1,999 (0.1%), 2,000-3,999 (0.25%), 4,000-15,000 (2%)

4 Vac @ 500mA, 40 Vac @ 70mA
0 - 360 degrees, Accuracy +0.2 degree (+1 digit)

In-Phase or Out-of-Phase indication
0-2 Amperes, Accuracy: 2% of reading (1 mA)

Back-lit LCD (128 x 64 pixels), viewable in direct sunlight and low light levels

RS-232C

Windows XP/Vista/7 Transformer Analysis Software (included with purchase)

128 records of 33 readings
Up to 999 test records on external USB Flash drive.

Designed to meet IEC 61010 (1995), UL 61010A-1, and CSA-C22.2
standards

IP32, Pollution Degree 2

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

90% RH @ 40° C (104° F) non-condensing

2000m (6562 ft) to full safety specifications

One 15 ft. (4.6m) Single phase cable, one power cord, one cable bag
Transportation Case (Can hold unit and cables)

One year on parts and labor

l The above specifications are valid at nominal operating voltage and at a
temperature of 25°C (77°F). Specifications may change without prior notice.

NOTE




ATRT-01/01B S3 USER’S MANUAL REV 1

1.2.3. Controls and Indicators

The ATRT-01 S3 and ATRT-01B S3 controls and indicators are shown in Figure 1 and Figure 2,
respectively. A leader line with an index number points to each control and indicator, which is
cross-referenced to a functional description in the corresponding table. The purpose of the
controls and indicators may seem obvious, but users should familiarize themselves with them
before using the ATRT. Accidental misuse of the controls will usually cause no serious harm.
Users should also familiarize themselves with the safety summary information found on the
front page of this User’s Manual.
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120/240 fac, 2A, 50-60Hz
Fuse: FJA250V

Figure 1. ATRT-01 S3 Controls and Indicators

Table 3. Functional Descriptions of ATRT-01 S3 Controls and Indicators

Item Panel Markings Functional Description
Number
1 USB MEM USB Flash drive interface
2 RS-232C RS-232C computer interface port
3 Back-lit LCD screen (128 x 64 pixels), viewable in direct sunlight and low
light levels
4 H and X lead connector (16-pin male).
5 Voltage selection switch
6 120/240 Vac, 2A, 50-60Hz Input power connector and fused power switch with third-wire safety
Fuse: F3A250V ground.
7 Rugged alpha-numeric keypad
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Au\omatic Transformer Ratio Tester

UsB MEM
WARNING!

DO NOT TOUCH OR REMOVE TRANSFORMER
TEST CABLES DURING TESTING

CHAIGER

Figure 2. ATRT-01B S3 Controls and Indicators

Table 4. Functional Descriptions of ATRT-01B S3 Controls and Indicators

Item Panel Markings Functional Description
Number

1 USB MEM USB Flash drive interface

2 RS-232C RS-232C computer interface port

3 Back-lit LCD screen (128 x 64 pixels), viewable in bright sunlight and
low light levels

4 H and X lead connector (16-pin male).

5 120-240 Vac, 2A, 50-60Hz Input power connector

Fuse: F3A250V

6 Rugged alpha-numeric keypad

7 CHARGER Battery charging indicator. LED lights up when battery is being
charged.

8 POWER Power switch
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2.0 PRE-TEST SETUP
21 ATRT-01 S3 Operating Voltage

The ATRT-01 S3 can be operated from 120 Vac £10% or 240 Vac +10%. The power voltage can
be set using the voltage selector switch on the front panel (see Figure 1, item #5)

A e Always check the voltage setting of the unit before plugging in to power.

e Always connect the ATRT-01 S3 to an AC receptacle with protective ground.
WARNING

2.2 ATRT-01B S3 Operating Power

The ATRT-01B S3 is powered by a rechargeable (6 Vdc / 7 AH) sealed lead acid gel battery. The
unit can operate continuously for up to 6 hours between charges. It can also be used while
charging. Plugging the ATRT-01B S3 into an ac power outlet after the battery is fully charged will
not damage the battery.

l e |tis recommended that the ATRT-01B S3 be plugged into an ac outlet when it is
not in use.

NOTES e The ATRT-01B S3 uses the Genesis model NP7-6 battery. It can also be replaced
with the Panasonic model LC-R122R2PU battery.

2.3 LCD Screen Contrast Control

To increase the LCD screen contrast, press and hold the [~ Contrast] key for two seconds.
Release the button when the desired contrast level has been reached.

To decrease the LCD screen contrast, press and hold the [v Contrast] key for two seconds.
Release the button when the desired contrast level has been reached.

For the ATRT-01B S3, the back-light turns off after 30 seconds of operation to conserve power.
Press any key on the keypad to re-light the back-light.
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3.0 OPERATING PROCEDURES
3.1 ATRT Transformer Connection Diagrams

__(H1) =3©>\0H1. " :(1@ (X1) .

Il
(H2) & H2 X2 (X2)

Vanguard Instruments Co., Inc.

ATRT-01%/3-

Automatic Transformer Ratio Tester

=,

USB MEM

CONTRAST
wxvz|| ¥

3
CLEAR | sTOP
120/240 Vac, 2A, 50-60Hz
s - Fuse: 250Vac, 3A Fast-Blow

wwwwwwwww INSTRUMENTS.COM

Figure 3. Typical Single-Phase Transformer Connection
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Vanguard Instruments Co., Inc.

ATRT-017/3-

Automatic Transformer Ratio Tester

Rs-232C

=,

USB MEM

WXYZ
\ A

CLEAR | sTOP
120/240 Vac, 2A, 50-60Hz
] Fuse: 250Vac, 3A Fast-Blow
GUARD-INSTRUMENTS.COM

Figure 4. Typical Auto Transformer Connection
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= xi i

X

X1 X2 X3 X4 X5

H1 H2

@ Vanguard Instruments Co., Inc.

ATRT-01/3-
A\

Automatic Transformer Ratio Tester

3
6

A

CONTRAST

CONTRAST

WXYZ v
- J

CLEAR | STOP
120/240 Vac, 2A, 50-60Hz
&) Fuse: 250Vac, 3A Fast-Blow

WWW.VANGUARD-NSTRUMENTS.COM

Figure 5. Typical CT Connection
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JUMPER
LEAD

BUSHING CT

e H1/ H1

H2

RS-232C

USB MEM

Vanguard Instruments Co., Inc.

A

ATRT-017/3-

Automatic Transformer Ratio Tester

S )
6 A
CONTRAST

~ 7 -‘
9 CONTRAST
wxvz|| w
\ J L

M/

WWW.VANGUARD-INSTRUMENTS.COM

120/240 Vac, 2A, 50-60Hz
Fuse: 250Vac, 3A Fast-Blow

Figure 6. Typical Bushing CT Connection on a Single Transformer
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3.2

The ATRT offers two test voltages, 4 Vac and 40 Vac. The unit always defaults to 40 Vac at
power-on. The 4 Vac test voltage can be used in situations where the 40 Vac excitation voltage
may saturate the CT’s. To set the test voltage:

Setting the Test Voltage

a. Turn on the unit and start from the “ START-UP” menu:

1. TEST TRAHSFORMER 1. TEST TRAMSFORMER
[Z. SETUF | | z. SETUF
Z. CALCULATOR %, CALCULATOR

BaT: =Lr—
TIME: 14:21: 34 TIME: 14:21: 34
DaTE:  85-24-11 DATE:  85-24-11

ATRT-01 S3 “START-UP” menu
Press the [2] key (SETUP).

ATRT-01B S3 “START-UP” menu

b. The following screen will be displayed:

C.

1. RECORD ID 1. RECORD ID
| 2. TEST WOLTAGE | |l 2. TEST YOLTAGE
Z. PRIMT RECORD Z. PRINT RECORD
4. SAVE-RESTORE RECORD 4. SAVE-RESTORE RECORD
5. SET TIME 5. SET TIME
6. SET LAMGUAGE £. SET LAMGUAGE

7. SET S0-68 HZ

ATRT-01S3
Press the [2] key (TEST VOLTAGE).

ATRT-01B S3

The following screen will be displayed:

1. 4 VWOLTS
2. 48 VOLTS

Press the [1] key (4 VOLTS) to select 4 volts as the test voltage or press the [2] key (40

VOLTS) to select 40 volts as the test voltage.
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d. The voltage will be set and the following confirmation message will be displayed:

48 WMOLTS SET

Press any key to return to the “START-UP” menu.
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3.3 Setting the Date and Time
To set the date and time:

a. Start from the “START-UP” menu:

1. TEST TRAHSFORMER
[Z. SETUF
Z. CALCULATOR

TIME: 1452134
DATE: 832411

Press the [2] key (SETUP).

b. The following screen will be displayed:

RECORD ID
TEST YOLTAGE

FRIMT RECORD
SHVE~-RESTORE RECORD
SET TIME |
SET LAMGUAGE

DR T R

Press the [5] key (SET TIME)

c. The following screen will be displayed:

EMTER DRTE
MrM-DD0-"%

Type in the date using the alpha-numeric keypad. The following screen will be displayed:

EMTER TIME

HH: M= 55

Enter the time using the alpha-numeric keypad. When the time has been entered, you
will be immediately returned to the “START-UP” menu.
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3.4 Setting the Interface Language

Follow the steps below to set the interface language (English, Spanish, or Turkish):

a. Start from the “START-UP” menu:

1. TEST TRAHSFORMER
[Z. SETUF |
Z. CALCULATOR

TIME: 1452134
DATE: 832411

Press the [2] key (SETUP).

b. The following screen will be displayed:

RECORD ID

TEST WOLTAGE

FEIMT RECORD
SAVE-EESTORE EECORED
SET TIME

SET LAMNGUAGE |

O 00 fe L R

Press the [6] key (SET LANGUAGE).

c. The following screen will be displayed:

1. EHGLISH
2. TURKISH
2. SPAMISH

Select the preferred interface language by pressing the corresponding key on the
keypad ([1], [2], or [3]). The interface language will be set and a confirmation screen

will be displayed as shown below:

EMGLISH SET

Press any key to return to the “START-UP” menu.
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3.5 Setting the Frequency (ATRT-01B S3 Only)
Follow the steps below to set the preferred frequency (50 or 60 Hz):
a. Start from the “START-UP” menu:

1. TEST TRAHSFORMER
[2. SETUP |
Z, CALCULATOR

EBaT: =D —
TIME: 14521254
DATE: B3-24-11

Press the [2] key (SETUP).

b. The following screen will be displayed:

RECORD ID

TEST VOLTAGE

FEINT REECORD
SAVE-REESTORE EECORD
SET TIME

SET LAMGLUAGE

SET 28-88 HZ ‘

b L e D

Press the [7] key (SET 50/60 HZ).

c. The following screen will be displayed:

1. 88 HZ
2. 28 HZ

Select the preferred frequency by pressing the corresponding key on the keypad ([1] or
[2]). The frequency will be set and a confirmation screen will be displayed as shown
below:

el HZ SET

Press any key to return to the “START-UP” menu.




REV1 ATRT-01/01B S3 USER’S MANUAL

3.6 Performing Tests
3.6.1. Entering Test Record Header Information

You can enter the test record header information before performing tests. The record header
includes identifying information such as the company, station, circuit, manufacturer, etc. Once
the header information has been set, it will apply to all subsequent test records. Follow the
steps below to enter the test header information:

a. Start from the “START-UP” menu:

1. TEST TRAHSFORMER
[2. SETUP
T, COLCULATOR

TIME: 14521254
DATE: BE5-24-11

Press the [2] key (SETUP).

b. The following screen will be displayed:

[1. RECORD ID |
. TEST WOLTAGE

. FRINT RECORD

. SAVE-RESTORE RECORD
. SET TIME

. SET LAHGUAGE

i LN e L B3

Press the [1] key (RECORD ID).

c. The following screen will be displayed:

COMPAMHY

T-d TO POSITION
"EMTER" TO ACCERT

Type the company name using the alpha-numeric keypad.

When pressing a key, the corresponding number on the key will be displayed first.
Pressing the key again will display the first letter on the key. Pressing the key again will
display the second letter on the key. For example, to type the letter “A”, you must press
the [2] key twice. To erase the character at the cursor position, press the [CLEAR] key.
Press the [Contrast A] key to move to the next character. Press the [Contrast V]
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key to move to the previous character. Press the [ENTER] key when you are done

d. The following screen will be displayed:

e. The following screen will be displayed:

f.

typing the company name.

STATIOM:

T-d TO POSITION
"EMTER" TO ACCERT

Type the station name using the alpha-numeric keypad and then press the [ENTER]

key.

CIRCUIT:

T-d TO POSITION
"EMTER" TO ACCERT

Type the circuit information using the alpha-numeric keypad and then press the

[ENTER] key.

The following screen will be displayed:

MAMNUFRCTURER:

T-0 TO POSITION
"EMTEE" TO ACCEFT

Type the manufacturer name using the alpha-numeric keypad and then press the

[ENTER] key.
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g. The following screen will be displayed:

MODEL =

T-d TO POSITION
"EMTER" TO ACCERT

Type the transformer’s model information using the alpha-numeric keypad and then
press the [ENTER] key.

h. The following screen will be displayed:

SERIAL HUMEEER:

T-0 TO POSITION
"EMTEE" TO ACCEFT

Type the transformer’s serial number using the alpha-numeric keypad and then press
the [ENTER] key.

i. The following screen will be displayed:

EvA RATIMG:

T-0 TO POSITION
"EMTEE" TO ACCEFT

Type the transformer’s KVA rating using the alpha-numeric keypad and then press the
[ENTER] key.
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j-  The following screen will be displayed:

OFERATOR:

T-0 TO POSITION
"EMTER" TO ACCEPT

Type the operator’s name using the alpha-numeric keypad and then press the [ENTER]
key. All header information will be saved, and you will be returned to the “START-UP”
menu.
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3.6.2. Testing a Single Phase Transformer
Follow the steps below to test a single phase transformer:

a. Start from the “START-UP” menu:

| 1. TEST TRAMSFORMER |
2. SETUF
2. CALCULATOR

TIME: 14521254
DATE: B53-24-11

Press the [1] key (TEST TRANSFORMER).

b. The following screen will be displayed:

WFMR COMFIGE
[1. SIMGLE FHASE |
. I
. %D
. 0D
Y
. HEXT PAGE

R G

Press the [1] key (SINGLE PHASE).

c. The following screen will be displayed:

MAME FLATE “WOLTAGE?
1. YES

2. MO

%. UsSE FREEY DATA

Option 3 (USE PREV DATA) will be listed only if you had provided name plate
voltages for a previous test.
NOTE

1. YES

Press the [1] key (YES) if you would like to enter the transformer name plate
voltage values. The following screen will be displayed:
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MAME PLATE WOLTAGE:

Type the H winding name plate voltage value using the numeric keypad. The
screen will be updated as shown:

MAME FLATE YOLTRGE:

Press the [ENTER] key. The following screen will be displayed:

MAME FLATE YOLTRGE:

Type the X winding name plate voltage value using the numeric keypad. The
screen will be updated as shown:

MAME FPLATE WOLTRGE:

H: ¥

Press the [ENTER] key. Continue to step d.
2. NO

Press the [2] key (NO) if you do not want to enter the transformer name plate
voltage. Continue to step d.

3. USE PREV DATA

Press the [3] key (USE PREV DATA) to use the name plate voltage values entered
when performing the last test. Continue to step d.
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d. The following screen will be displayed:

"START™ TO TEST
QF:
"STOF® TO REBORET

Press the [START] key to start the test.

e. The following screen will be displayed while the test is being performed:

TESTIMG AT 48 MOLTS

TEST IM FROGEESS
FLERSE WAIT...

The test results will be displayed on the LCD screen when testing has finished:

AT 2
FH= . B
MA = H. 5
ERE: B.85%

+1. BEE

The percentage error (ERR) will be displayed only if name plate voltage values
were entered.

(Bi—

NOTE

The polarity is displayed as either a plus sign (+) for “in-phase” or a minus sign (-) for
“out-of-phase”.

Press any key to continue.
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f. The following screen will be displayed:

KEEF THIZ EEADIMG?

1. ¥ES |

2. MO

Press the [1] key (YES) to save the reading.

g. The following screen will be displayed:

TEST SAVED

Press any key to continue.

l

NOTE

The above screen will be displayed if there is currently no data in the unit’s
memory buffer. If a test was previously performed or a test record was
restored from Flash EEPROM or from a Flash drive, the following screen will

be displayed instead:

FEEVIOUS DATA IM EBEUF

1. AFFEHD FPREY. DATA
2. CLEAR PREM. DATHA

Press the [1] key (APPEND PREV. DATA) to append the data in the unit’s
working memory to the current test results, or press the [2] key (CLEAR PREV.
DATA) to clear any previous data from the unit’s memory buffer and only save

the current test results.

The following screen will then be displayed:

TEST SAVED

Press any key to continue.
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h. The following screen will be displayed:

RUM AHOTHER TEST?
1. YES

[2. HO |
Z. REFEA&T FPREY. TEST

Press the [2] key (NO).

i. The following screen will be displayed:

SEVE THIS RECORD?
| 1. ¥ES |
Ze MO

Press the [1] key (YES) to save the test record to the unit’s Flash EEPROM.

j.  The test record will be saved and the following screen will be displayed:

RECORD HUMEER 1
HRS BEEH SAWVED!

‘ The unit will automatically assign the record number and will not over-write

existing test records.
NOTE

Press any key to return to the “START-UP” menu.
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3.6.3. Testing a Three Phase Transformer
Follow the steps below to test a three phase transformer:

a. Start from the “START-UP” menu:

| 1. TEST TRAMSFORMER |
2. SETUF
2. CALCULATOR

TIME: 14521254
DATE: B53-24-11

Press the [1] key (TEST TRANSFORMER).

b. The following screen will be displayed:

AFME COMFIGE
1. SIMGLE PHRSE

(2. DY
Z. 7D
4. DI
S0
&. MEXT PRGE
\ You can press the [6] key (NEXT PAGE) to view additional transformer types.
l The following screen will be displayed:
NOTE WFMRE COMFIGE
1. D2
2. ZI
Z.0E
4. ZY
S. TT
. PREVIOUS PAGE

Select a three-phase transformer test by pressing the corresponding key ([2] to [5]). For
this example, press the [2] key (Dy) from the first page to select the Delta to Y phase
transformer test.

c. The following screen will be displayed:

“B ACCESSIELE?
1. YES
2. MO

Press the [1] key (YES) if X0 is accessible or the [2] key (NO) if it is not accessible.
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d. The following screen will be displayed:

1. ¥l |
2. IYE

z, IYS

4, IYT
=,

6.

Iz
11

Select the transformer configuration by pressing the corresponding key ([1] to [6]). For
this example, press the [1] key (Dy1).

e. The following screen will be displayed:

MAME FLATE “WOLTAGE?
1. YES

2. MO

%. UsSE FREEY DATA

l Option 3 (USE PREV DATA) will be listed only if you had provided name plate
- voltages for a previous test.
NOTE

1. YES

Press the [1] key (YES) if you would like to enter the transformer name plate
voltage values. The following screen will be displayed:

HAME FLATE YOLTAGE:
I

{55 I

Type the H winding name plate voltage value using the numeric keypad. The
screen will be updated as shown:

MAME FLATE “OLTAGE:

H: ¥
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Press the [ENTER] key. The following screen will be displayed:

MAME FLATE YOLTRGE:

Type the X winding name plate voltage value using the numeric keypad. The
screen will be updated as shown:

MAME FLATE YOLTRGE:

Press the [ENTER] key. Continue to step f.
2. NO

Press the [2] key (NO) if you do not want to enter the transformer name plate
voltage. Continue to step f.

3. USE PREV DATA

Press the [3] key (USE PREV DATA) to use the name plate voltage values entered
when performing the last test. Continue to step f.

f. The following screen will be displayed momentarily:

TESTIMG AT 48 VOLTS

Then the following screen will be displayed showing the Phase A cable connections for
the selected test (this will differ depending on the test selected):
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FHASE A
CHELE MR
nle w2 TO Alsx8
HlsHz TO HlsHZ

"STRRT" WHEH EEADY

Make the cable connections per the instructions and then press the [START] key to
run the Phase A test.

g. The following screen will be displayed while the test is being performed:

TESTIMGE
%M1 PHRSE A

The Phase A test results will be displayed on the LCD screen when testing has finished:

FATIO MA HIDIFF

+15. 883 681 5y b

"EMTERE" TO COMTIMUE. .

Press the [ENTER] key to continue.

h. The following screen will be displayed showing the Phase B cable connections for the
selected test:

FHASE E
CHELE “FHME
mlawz T R e |
HlsHzZ T HZsH1

"STRRT" WHEH EEADY

Make the cable connections per the instructions and then press the [START] key to
run the Phase B test.

i. The following screen will be displayed while the test is being performed:
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TESTIMGE
%M1 PHRSE B

The Phase A and B test results will be displayed on the LCD screen when testing has
finished:

EATIO MA ®DIFF

-3

+15. BEE B 1 5
+15. 815 B 1 g, 16

"EMTER" TO COMTIMUE. .

Line 1 of the results shows the Phase A test results, and line 2 shows the Phase B test
results.

Press the [ENTER] key to continue.

The following screen will be displayed showing the Phase C cable connections for the

selected test:

FHASE C
CHELE aFME
nle w2 T w3 mE
HlsHZ T HZs HZ

"STRRT" WHEH EEADY

Make the cable connections per the instructions and then press the [START] key to
run the Phase C test.
k. The following screen will be displayed while the test is being performed:

TESTIMGE
%M1 PHRSE C©

The Phase A, B, and C test results will be displayed on the LCD screen when testing has

finished:
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TEST REESLLTS:
EATIO MA ®DIFF
A 15,883 Bl 5
B +15.815 Bl g, 16
Co+15. 888 Bl B, B
51005 R © P & N = A = b
aFME TYPE: DML

The phase angles for Phase A, B, and C are also displayed at the bottom of the test
results from left to right, respectively. A phase angle of 0° or 360° indicates "in-phase"
while a phase angle of 180° indicates "out-of-phase". Press any key to continue.

I.  The following screen will be displayed:

KEEF THIS READIMHG?
| 1. ¥ES |
Ze MO

Press the [1] key (YES) to save the reading.

m. The following screen will be displayed:

TEST SAVED

Press any key to continue.

l The above screen will be displayed if there is currently no data in the unit’s
memory buffer. If a test was previously performed or a test record was
noTe restored from Flash EEPROM or from a Flash drive, the following screen will
be displayed instead:

FEEVIOUS DATA IM EUF

1. AFFEHD FEEY. DATA
2. CLEAR FPREM. DATA

Press the [1] key (APPEND PREV. DATA) to append the data in the unit’s
working memory to the current test results, or press the [2] key (CLEAR PREV.
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DATA) to clear any previous data from the unit’'s memory buffer and only save

n. The following screen will be displayed:

the current test results.

The following screen will then be displayed:

TEST SAVED

Press any key to continue.

FEUM AMOTHER TEST?
1. YES

| -

2. HO |

=

2. REPEAT PREY. TEST

Press the [2] key (NO).

o. The following screen will be displayed:

sAVE THIS REECORD?

[1. YES |

2. MO

Press the [1] key (YES) to save the test record to the unit’s Flash EEPROM.

p. The test record will be saved and the following screen will be displayed:

RECORD HUMEER 2
HRS BEEH SAVED!

:

The unit will automatically assign the record number and will not over-write

existing test records.

NOTE
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Press any key to return to the “START-UP” menu.
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3.7

Working With Test Records
3.7.1. Viewing the Contents of the Working Memory

Whenever a test is performed or a test record is retrieved, the data is stored in the ATRT’s

working memory. You can view the test data using the steps below:

a.

b. The following screen will be displayed:

C.

Start from the “START-UP” menu:

1. TEST TERHSFORMEE

[2. SETUP

2. CALCULATOR

TIME: 14521254
DATE: B5-29-11

Press the [2] key (SETUP).

RECORD ID
TEST VOLTAGE

FRIMT RECORD |
SHVE-RESTORE RECORD
SET TIME

SET LAHGUAGE

i =

Press the [3] key (PRINT RECORD).

The basic test record information will be displayed as shown:

SIMGLE PHRSE
MUM TESTS: 1
BE5-28-11 0 15135050

1 SIMGLE PHASE
48 WOLTS

RATIO MA “DIFF
1. 8682 BEE2 a5

Press the [STOP] key to return to the “START-UP” menu.

Press the [Contrast /] key. The test record details will be displayed as shown below:
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3.7.2. Saving Test Results to a Test Record

After performing a test, the user is presented the option to save the test results to the unit’s
Flash EEPROM or to a USB Flash Drive. If the test results are not saved immediately after
performing a test, they will still remain in the working memory and can be saved later, as long
as a new test has not been performed and the unit has not been turned off. Follow the steps
below to save the test results from the working memory to a test record (the following

procedure can also be used to re-save a restored test record to a new memory location or to a
USB Flash Drive):

a. Perform a test or restore a test record to the working memory (see section 3.7.3 and
3.7.4), and then start from the “START-UP” menu:

1. TEST TRAMSFORMER
[Z. SETUP |
Z, CALCULATOR

TIME: 14521234
DATE: B5-24-11

Press the [2] key (SETUP).

b. The following screen will be displayed:

RECORD ID

TEST WOLTAGE

FEIMT RECORD
SAYE-RESTORE RECORD |
SET TIME

SET LAMGLAGE

T L || L Pl

Press the [4] key (SAVE/RESTORE RECORD)

c. The following screen will be displayed:

RESTORE RECORD
SAYE_RECORD |
RECORD DIRECTORY
ER&SE RECORD

COPY TO THUME DRIVE

T Y

k Option 5 (COPY TO THUMB DRIVE) will be listed only if a USB Flash drive is

connected to the ATRT.
NOTE

Press the [2] key (SAVE RECORD).
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If a USB Flash drive is connected to the unit, continue to step d.
If a USB Flash drive is NOT connected to the unit, continue to step e.

d. The following screen will be displayed:

1. ZAVE IMTERMALLY
2. SAVE TO THUME DEIVE

1. SAVE INTERNALLY

Press the [1] key (SAVE INTERNALLY) to save the test record to the unit’s Flash
EEPROM. Continue to step e.

2. SAVE TO THUMB DRIVE

Press the [2] key (SAVE TO THUMB DRIVE) to save the test record to the
connected USB Flash drive. The following screen will be displayed:

REC_B81 SaVED TO
THUME DEIVE.

Press any key to return to the “START-UP” menu.

e. The following screen will be displayed:

RECORD HUMEER 2
HAS BEEM SAVED!

Press any key to return to the “START-UP” menu.
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3.7.3. Restoring a Test Record From Flash EEPROM

Use the steps below to restore a test record from the ATRT’s Flash EEPROM to the working
memory:

a. Start from the “START-UP” menu:

1. TEST TRAHSFORMER
[2. SETUF |
Z, CALCULATOR

TIME: 1452154
DATE: B53-24-11

Press the [2] key (SETUP).

b. The following screen will be displayed:

RECORED ID

. TEST VOLTAGE

« FEINT EECORED

. SAVE-RESTORE RECORD |
. SET TIME

« SET LAMGUAGE

0 [ | L R e

Press the [4] key (SAVE/RESTORE RECORD).

c. The following screen will be displayed:

o L b [

FESTORE FEECORD |
. SAYE RECORD

« RECORD DIRECTORY

« ERASE RECORD

« COFY TO THUME DREIYE

k Option 5 (COPY TO THUMB DRIVE) will be listed only if a USB Flash drive is

connected to the ATRT.
NOTE

Press the [1] key (RESTORE RECORD).
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d. The following screen will be displayed:

RESTORE RECORD
1.EHTER REECORED HUMEEER
2. 5CROLL TO SELECT

l If you have a USB Flash drive inserted in the ATRT’s “USB MEM” port, the
following screen will be displayed instead of the above screen:

NOTE |y, INTERMAL STORAGE ﬂ
2. THUME DRIVE

Press the [1] key (INTERNAL STORAGE).
The following screen will be displayed:

RESTORE REECORD
1.EMTERE REECORED HUMEEER
2.5CROLL TO SELECT

Continue with the steps below.

1. ENTER RECORD NUMBER

Press the [1] key (ENTER RECORD NUMBER) if you know the record number that
you would like to restore.

1.1. The following screen will be displayed:

FESTORE REECORD
HUMEER:

Type the record number using the alpha-numeric keypad and then press

the [ENTER] key.
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1.2. The following screen will be displayed:

RECORD RESTORED!
DISFLAY RECORD?
| 1.YES
2. HO

Press the [1] key (YES) to display the test record.

1.3. The basic information about the restored test record will be displayed as
shown:

SIMGLE FHASE
HUM TESTZ: 1
B3-27-11 15825857

Press the [Contrast V] key. The test record details will be displayed as
shown:

1 SIMGLE FPHARSE
48 VOLTS

EATIO MA =DIFF
1. 8683 BEE2 B, 5

Press the [STOP] key to return to the “START-UP” menu. The restored
test record will remain loaded in the working memory.

2. SCROLL TO SELECT

Press the [2] key (SCROLL TO SELECT) to scroll through a directory of the stored
test records.

2.1. The following screen will be displayed:

RECORDS DIRECTORY

"URT TO SCROLL FRWI
"OWH" TO SCEOLL REYS
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Press the [Contrast ~] button or the [Contrast \] key to display the
next or previous test record, respectively.

The basic test record information will be displayed as shown:

1 832311 89832
SIMGLE FPHRSE
1 TESTS

When you have located the test record that you would like to restored,
press the [ENTER] key. Continue to step 1.2 on page 41.
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3.7.4. Restoring a Test Record From a USB Flash Drive

Use the steps below to restore a test record from a USB Flash drive to the ATRT’s working
memory:

a. Make sure the USB Flash drive containing the test record(s) is inserted in the ATRT’s USB
Flash drive port (“USB MEM” port). Then start from the “START-UP” menu:

1. TEST TRAHSFORMER
[Z. SETUF
Z. CALCULATOR

TIME: 1452134
DATE: 832411

Press the [2] key (SETUP).

b. The following screen will be displayed:

RECORD ID

TEST WOLTAGE

FEIMT RECORD
SAVE-RESTORE RECORD |
SET TIME

SET LAMNGUAGE

O L R | LH D

Press the [4] key (SAVE/RESTORE RECORD)

c. The following screen will be displayed:

[1. RESTORE RECORD |
. SAYE RECORD

. RECORD DIRECTORY

. ERGSE RECORD

. COFY TO THUME DRIVE

N Fe L b

Press the [1] key (RESTORE RECORD).
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d. The following screen will be displayed:

1. INTERHAL STORAGE
[2.THUME DRIVE |

Press the [2] key (THUMB DRIVE).

e. The following screen will be displayed:

RESTORE THUME DREIVE
REC_

Type the record number that you would like to restore using the alpha-numeric keypad
and then press the [ENTER] key.

f. The test record will be restored to the unit’s working memory and the following screen
will be displayed:

REC_A8E RESTORED!
DISFLEY RECORD?

[1.¥ES

2. HO

Press the [1] key (YES) to display the restored test record.

g. The basic information about the restored test record will be displayed as shown below:

SIMGLE PHRSE
MUM TESTS: 1
BE-27T-11 0 15825057
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Press the [Contrast \/] key. The test record details will be displayed as shown below:

1 SIHGLE FHAZE
48 VOLTS

RATIO  HMA ®DIFF
1 S 5 5

Press the [STOP] key to return to the “START-UP” menu. The restored test record will
remain loaded in the working memory.
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3.7.5. Copying Test Records to a USB Flash Drive

Use the steps below to copy one or all test records from the unit’s Flash EEPROM to a
connected USB Flash drive:

a. Make sure a USB Flash drive is connected to the unit’s “USB MEM” port, and then start
from the “START-UP” menu:

1. TEST TRAHSFORMER
[Z. SETUF |
Z. CALCULATOR

TIME: 1452134
DATE: 832411

Press the [2] key (SETUP).

b. The following screen will be displayed:

RECORD ID

TEST WOLTAGE

FEIMT RECORD
SAVE-RESTORE RECORD |
SET TIME

SET LAMNGUAGE

O L R | LH D

Press the [4] key (SAVE/RESTORE RECORD).

c. The following screen will be displayed:

RESTORE RECORED
SAVE REECORD
RECORD DIRECTORY
ERASE RECORD

COFY _TO THUME DRIVE |

0| Fe L D

Press the [5] key (COPY TO THUMB DRIVE).
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d. The following screen will be displayed:

COPY EEC TO THUME DEM

1. COPY SIHGLE REECORD
2. COPY ALL RECORDS

1. COPY SINGLE RECORD

Press the [1] key (COPY SINGLE RECORD) to copy a single test record from the
ATRT’s Flash EEPROM to the connected USB Flash drive. The following screen will
be displayed:

EMTER REECORD HUMEER
TO COPY TO FLASH DREY

MHUMEER:

Type the record number using the alpha-numeric keypad and then press the
[ENTER] key. The test record will be copied to the USB Flash drive and the
following screen will be displayed:

REC_B88 SAWED TO
THUME DRIVE

Press any key to return to the “START-UP” menu.
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2. COPY ALL RECORDS

Press the [2] key (COPY ALL RECORDS) to copy all test records from the ATRT’s
Flash EEPROM to the connected USB Flash drive. All test records will be copied
from the unit to the connected USB Flash drive. The following screen will be
displayed when the process is finished:

ALL RECORDS HAVE EBEEEM
TEAHSFEEREED TO THUME
IRIVE!

Press any key to return to the “START-UP” menu.
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3.7.6. Viewing the Test Record Directory

Use the steps below to browse through a directory of the test records stored in the ATRT’s
Flash EEPROM memory:

a. Start from the “START-UP” menu:

1. TEST TRAHSFORMER
[2. SETUF |
Z, CALCULATOR

TIME: 1452154
DATE: B53-24-11

Press the [2] key (SETUP).

b. The following screen will be displayed:

RECORED ID
TEST VOLTAGE
FEINT EECORD

1.
2.
2.
[4. SAYE<RESTORE RECORD |
s
B

SET TIME
SET LAMGLUAGE

Press the [4] key (SAVE/RESTORE RECORD).

c. The following screen will be displayed:

1. RESTORE REECORD

2. SAVE REECORED

| 2. RECORD DIRECTORY |
4. ERASE FEECORET

- COPY TO THUME DREIVE

k Option 5 (COPY TO THUMB DRIVE) is listed only if a USB Flash drive is

connected to the unit.
NOTE

Press the [3] key (RECORD DIRECTORY).
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d. The following screen will be displayed:

RECORDS DIRECTORY

"URP® TO SCROLL FWD
"OWHT TO SCREOLL REYS

Press the [Contrast A] or [Contrast \/] key to scroll through the test record
directory. The test record header will be displayed as shown:

SIMGLE PHARSE
MUM TESTS: 1
B3-27-11 15825857

You can continue to scroll through the record directory by pressing the [Contrast A]
and [Contrast V] keys. Press the [STOP] key to return to the “START-UP” menu.




REV1 ATRT-01/01B S3 USER’S MANUAL

3.7.7. Erasing Test Records from the Flash EEPROM
Follow the steps below to erase test records from the Flash EEPROM

a. Start from the “START-UP” menu:

1. TEST TRAHSFORMER
[Z. SETUF
Z. CALCULATOR

TIME: 1452134
DATE: 832411

Press the [2] key (SETUP).

b. The following screen will be displayed:

RECORD ID

« TEST MOLTAGE

« PEINT REECORD

. SAYE-RESTORE RECORD |
. SET TIME

« SET LAMGUAGE

0 (P (LY R0 =

Press the [4] key (SAVE/RESTORE RECORD).

c. The following screen will be displayed:

RESTORE RECORD

. SAYE RECORD

. RECORD DIRECTORY

. ERGSE RECORD |
. COFY TO THUME DRIVE

AETAIBENES

Press the [4] key (ERASE RECORD).
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d. The following screen will be displayed:

l1.ERASE SIMGLE REC.
2.ERASE ALL RECORDS

ERASE REECORD

"STOR" TO ERIT

NOTE

S3 USER’S MANUAL REV 1

If you have a USB Flash drive inserted in the ATRT’s “USB MEM” port, the
following screen will be displayed instead of the above screen:

| 1.ERASE IMTERMAL REC

Z.ERASE THUME DEMN REEC

Press the [1] key (ERASE INTERNAL REC).
The following screen will be displayed:

ERASE RECORD

1.EEASE SIMGLE REC.
Z.ERASE ALL REECORDS

"STORPT TO ERIT

Continue with the steps below.

1. ERASE SINGLE REC.

Press the [1] key (ERASE SINGLE REC.) to erase a single test record from the unit’s
internal Flash EEPROM. The following screen will be displayed:

ERASE REECORD

1.EMTER REECORD HUMEER
2. 5CROLL T SELECT

1. ENTER RECORD NUMBER

Press the [1] key (ENTER RECORD NUMBER) if you know the record number that

you would like to erase. The following screen will be displayed:
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ERASE FEECORD
HUMEER::

=

You can cancel the process and return to the “START-UP” menu by

pressing the [STOP] key.
NOTE

Type the record number that you would like to erase using the alpha-numeric
keypad and then press the [ENTER] key. If you do not know the test record

number, you can first view the test record directory using the instructions in
section 3.7.6.

The following screen will be displayed while the record is being erased:

ERASIMG REECORD
FLERSE WAIT...

The following screen will be displayed when the test record has been completely
erased:

RECORD HUMEER =
ERASED!

Press any key to continue. You will be returned to the beginning of step d.
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2. SCROLL TO SELECT

Press the [2] key (SCROLL TO SELECT) to scroll through the test record directory

and locate the test record that you would like to erase. The following screen will
be displayed:

RECORDS DIRECTORY

"URP® TO SCROLL FWD
"OWHT TO SCREOLL REYS

Press the [Contrast A] or [Contrast \/] key to scroll through the test record
directory. The test record header will be displayed as shown:

SIMGLE PHARSE
MUM TESTS: 1
B3-27-11 15825857

You can continue to scroll through the record directory by pressing the
[Contrast ] and [Contrast ] keys. Once you have located the test record
you would like to erase, press the [ENTER] key. The selected test record will be
erased and the following screen will be displayed:

RECORD HUMEER =
ERASED!

Press any key to continue. You will be returned to the beginning of step d.
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2. ERASE ALL RECORDS

Press the [2] key (ERASE ALL RECORDS) to erase all the test records from the unit’s
internal Flash EEPROM. The following warning screen will be displayed:

ERASE ALL RECORDS!
ARE YO SURETY

"EMTER" TO COMTIHUE.

You can press the [STOP] key to cancel the process and return to the “START-UP”
menu.

Press the [ENTER] key to proceed with deleting all the test records from the unit’s
Flash EEPROM. The following screen will be displayed during the erasure process:

ERASIMG RECORDS
FLERSE MWAIT...

The following screen will be displayed when all test records have been completely
erased:

RECORDS ERASED!

Press any key to return to the “START-UP” menu.
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3.7.8. Erasing Test Records from a USB Flash Drive
Follow the steps below to erase test records from a USB Flash drive:

a. Make sure a USB Flash drive is connected to the unit’s “USB MEM” port, and then start
from the “START-UP” menu:

1. TEST TRAHSFORMER
[Z. SETUF
Z. CALCULATOR

TIME: 1452134
DATE: 832411

Press the [2] key (SETUP).

b. The following screen will be displayed:

RECORD ID

TEST WOLTAGE

FEIMT RECORD
SAVE-RESTORE RECORD |
SET TIME

SET LAMNGUAGE

O L R | LH D

Press the [4] key (SAVE/RESTORE RECORD).

c. The following screen will be displayed:

1. RESTORE RECORD
2. SAVE RECORD

T, RECORD DIRECTORY

[4. ERASE RECORT |
5, COPY TO THUME DRIVE

Press the [4] key (ERASE RECORD).

d. The following screen will be displayed:

1.ERASE IMTERHAL REC
| 2.ERASE THUME DREY REC |

Press the [2] key (ERASE THUMB DRV REC).
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e. The following screen will be displayed:

ERASE RECORD

l.ERASE SIMGLE REC.
Z2.ERASE ALL RECORDS

"STORP® TO ExRIT

1. ERASE SINGLE REC.

Press the [1] key (ERASE SINGLE REC.) to erase a single test record from the
connected USB Flash drive. The following screen will be displayed:

ERASE THUME DEIVE

REC_

Type the record number that you would like to erase using the alpha-numeric
keypad and then press the [ENTER] key. The test record will be erased from the
USB Flash drive and the following screen will be displayed:

THUME DREIVE REGSEG
ERASED!

Press any key to continue. You will be returned to the beginning of step e. Press the
[STOP] key to return to the “START-UP” menu.

2. ERASE ALL RECORDS

Press the [2] key (ERASE ALL RECORDS) to delete all test records from the connected
USB Flash drive. The following warning screen will be displayed:

ERASE ALL THUME DREIVE
RECORDS!

ARE YO SUREY

"EMTERE" TO COMTIHUE.




ATRT-01/01B S3 USER’S MANUAL REV 1

Press the [STOP] key if you do not want to erase all the test records. You will be
returned to the “START-UP” menu.

Press the [ENTER] key to proceed with deleting all the test records from the
connected USB Flash drive. The following screen will be displayed when all the
records have been erased:

ALL THUME DEIYE
RECORDES EREASED!

Press any key to return to the “START-UP” menu.
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3.8 Using the Turns Ratio Calculator

The ATRT-01 and ATRT-01B S2 feature a turns ratio calculator that can be used to calculate the
turns ratio for various transformer types. The user only needs to provide the H and X name
plate voltage values and the unit will calculate the turns ratio. Follow the steps below to use the
turns ratio calculator.

a. Start from the “START-UP” menu:

1. TEST TEAMSFORMER
2. SETUF

[=. CALCULATOR |

TIME: 1452154
DATE: B3-24-11

Press the [3] key (CALCULATOR).

b. The following screen will be displayed:

mFME COMFIGE

1. SIMGLE PHRSE
2. Iy
2. 7T
4. DT
=
&

- T
« HExT PAGE

Select the transformer configuration by pressing the corresponding key on the keypad.
You can press the [6] key (NEXT PAGE) to view additional transformer configuration
types. For this example, press the [3] key (Yd) to select the Y-dT transformer type.

L The following steps will differ for other transformer configuration types.
NOTE
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c. The following screen will be displayed:

HE8 ACCESSIELEY
1. YES
2. MO

1. YES
Press the [11 key (YES) if HO is accessible. The following screen will be displayed:

1. YHIN
« THIOZ
« THIS
« THOT
« YHD2
« THIO11

i LN e L B3

Select the transformer configuration by pressing the corresponding key.
Continue to step d.

2. NO

Press the [2] key (NO) if HO is not accessible. The following screen will be
displayed:

1. ¥I1
« DA
« DG
« DT
» D3
« D11

0 LN e L]

Select the transformer configuration by pressing the corresponding key.
Continue to step d.
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d. The following screen will be displayed

MAME FLATE YOLTRGE:

Type the H name plate voltage value using the keypad. The screen will be updated:

MAME FLATE YOLTRGE:

Press the [ENTER] key. The following screen will be displayed:

MAME FLATE YOLTRGE:

Type the X name plate voltage using the keypad. The screen will be updated:

MAME FPLATE WOLTRGE:

H: ¥

1. 734 @ 168

Press the [ENTER] key. The ratio will be calculated and displayed at the bottom of the
screen:

MAME FPLATE WOLTRGE:

H: ¥

1. 734 @ 168

RATIO = 15,817

Press any key to return to the “START-UP” menu.
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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:
Wye (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.

Hi H2 H3

H1 H3

X1t X2 X3

X3

VECTOR DIAG.050103VE
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APPENDIX B — Common ANSI Transformer Descriptions

TRANSFORMER
CONFIGURATION WINDING TESTED
STD HIGH LOW
HIGH-VOLTAGE | LOW-VOLTAGE TURNS | VECTOR
TeST] “winpiNG () | winDing | PRASE| YOLTAGE | YOt ne> | RaTio | Grour |  NOTES
10 | 1ph0 | SNG - PHS
o, OH O QX = — —
L 2| % 2 b=l | s = |
H2 x2 A H 1 - H3 X1 - XO
a b V. Va
2 B c X, - Xo B Ho—Hy Xo— Xg v, Dyn1 dt-Y
H, O—5—0H, X3 C |[HgHz | X3-Xp
o o A% | A [ HimHo | X% |
3 Jm X, b | B | HoHo | Xo=X3 |y |YNd1| y-dt
A 3 X+ '3
HO C O, X3 | C | H3—Ho | Xz=%4
H2 XE A H 1~ H3 X1 - X3
\
X
H1 A H3 X1 a XS C H3_ H2 X3_ X2
Hy 2 A Wby |2
V,
H _
5 AB Ho R b X B H2— HO X2— XO v, YNynO y-y
HO SO | X €ox, | C Hg-Hy | X3-Xg
VANGUARD.050207V1
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QaANSFoRMER WINDING TESTED
SPEC HIGH Low CAL.
oy | vawowe )| wwoe g | awren) P45 | (UGS | VLD | quo | S | NOTES
Hy %y 2 X, A Hy-Hg | X3-X
1 A v — | B | Ho-Hy | X3-X% \\’,H Dd6
Hy O—3—OH, % C [Ha-Hp [ Xo-Xg |
Hy % A Hi-H3 | X{-Xg3
a7 Bi Ec bi E — | B [He-t | X% | —"| Ddo
H, a Hy | X0— Hy C H3-Hz | X3-Xo ’
H, X, E X, A Hi-Hz2 [ X3—-X2 ,
38 A v — | B |He-Hs | Xi-X3 [ —"~| Dd2
HC—5—OH, X2 C | Ha-H1 [ X2-Xq '
Hy X3 A Hi—H2 | X3 - X1
L ALAL T e
Ha 5 Hy | %5 b Xy C H3 —H1 | Xo-X3 )
H, X3 A Hy-Hy | X5-X3 y
40 Cf EA Ci Ea — | B Hp—Hg | X3—-X; | -~ | Dd8
HaC—F —OH, | X,0——0X%; © Hy—Hqy | Xq1-X5 "
" X, Q——p X, A H1-H2 | X1 -X3
41 C{ EA v — | B | He-Ha | Xa-X4 ‘;“ Dd10
R X C | Ha-H1 | X3-X2 "
" X4 A | HI=H3 | X4 -Xo
42 Ai EB motdly | — | B [H2-Hi [X2-Xo =% | Dynt
fC e M, > X c [Hs—rz [xs-x0 |
Hy Hy-Hy | A Hi-H3 | Xq-X3 O
2| Y\ U B PR [ e - v
H,——0H, % [Ho-Hy | C Ha-Ho | X3-Xo WYE WINDING
Hy X, . Ho-Hy [ A Hi—H3z [ X1 -Xo2 NO
A A B W N G KPR E i e
H O——DH, | X4 Ho-H, | ¢ [Ha—Hz2 | Xa-Xq WYE WINDING
Ha Q. A Hi—H3 | Xg—Xo
62 A b x: , | — | B | Ha—H1 | Xg-X3 \:/: ‘% | Dyn3
Hy A Hy | %a C Hz-Hz2 | Xg—X

VANGUARD.050108V1
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TRANSFORMER
CONFIGURATION WINDING TESTED
SPEC HIGH Low CAL.
TeST| HIGH-VOLTAGE| LOWVOLTAGE | ™. | pHASE| VOLTAGE | VOLTAGE | TURN [VECTOR NOTES
No. | WINDING (H) | WINDING (X) WINDING | wiNDiNG | RATIO | GROUP
Mo A | Hi-H3 | x3—Xo
3 A — | B | Ha-H1 | Xy-Xo | Yu-'3[Dyn5
V
H,C—3—OH,; C |Hz-Hz2 [ xo-xg |
"o Hy-H,| A Hi-H3 | X3-X2 NO
— _ Vi o3 ACCESSIBLE
4 A Hi-Hy| B Ho—H1 | X1-X3 VH Dy5 NEUTRAL ON
X
H,——dm, Hy-H | G Ha—H2 | Xo— X1 WYE WINDING
H2 A H1 - H3 XO - X-1
VH «V3
X
Hy A Hy C Hz—Hp [ Xg—X3
H2 HS_HZ A H1 —HS XS—X1 NO
Vy «V3
6 Bi Eo Hi-H3| B Ho—H1 [ X3-Xp VH °| Dy7 QESTE;ELB(;E
HG——Dn, | %, -ty | © Ha—Hz | Xp— Xg WYE WINDING
Ha Hg-Hy| A | H1=H3 | Xo-X4 NO
_ Vi V3 ACCESSIBLE
63 Bi :o Hi-Hg] B | H2—H1 | X3-X2 — S AR B
X
H1 A H3 H2—H1 C H3 — H2 X‘] _ X3 WYE WINDING
H, A Hi—H3 | Xo-Xp
64 B/ \¢C — B Ho-Hy | X3—Xo | Y +V3| Dyn9
Vy
H, A Hy C H3-H2 | X4 - Xo
H, X2 Q. A Hi—Hz [ Xo0-X3
Xo P— Ho—Hi | Xo—-X1 | Yr+¥3
7 B © 0 Xy | — B 2—-mM 0— A1 - Dyn11
b X
H OO | % C | H3-Hz2 | Xo-X2
Hy Hy-Hy | A Hi-H3 | Xo-X3 NO
- Vi V3 ACCESSIBLE
8 Bf EC Mi-fs| B | M2-H1 | X3-X1 | —|Dy11| neuTRALON
H,O——0n, | X Hy-H, | C Hz—Hz | X1-Xo WYE WINDING
Hy Ho—Hy | A Hi—Hs | X4 -Xp
3 VH
45 A Ha-Hi| B Ho—Hg | Xo-Xo | —=.—~|Dzn0
X
HaO—5—OH, Hi-Hy| C Ha—Hqy | X3—Xg
Hy o= g [HeHel A Hi-Hz2 | Xo-X2 y
3 3 'H
46 A (% e |Memt| B | Ha-H3 | Xo-X3 2"y, |Pzn2
Hy A H, X, Hi-H,| C H3-H1 | Xp- X1
VANGUARD.050108V2
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CONFIGURATION WINDING TESTED
SPEC HIGH LOW CAL.
HIGH-VOLTAGE | LOW-VOLTAGE EXT. VECTOR
TeST| "wiNDING (H) | wiNDING (x) | sumper| PHASE | VOLTAGE | VOLTEGE Ao | GrRoUP NOTES

Hi—Hz | X3 -X2

Vi, NO
47 c A — Ho-H3 | X1 —X3 v Dz2 ACCESSIBLE
x NEUTRAL
HyG—5—0H, H3-H1 [ X2-X4

jm
iy
>
w
I

Ho-H3 | X;-Xg |5, |Dzn4

48

&)

I
O
w
>
I
>
O
o
>
S
=
o
I I
- w
1 I
I I
N) iy

n
n

ar
>
w

Hi—H2 | X3-X4

v NO
49 c A N, — Ho—-H3 | Xq1-Xo VH Dz4 | ccessiLe
X NEUTRAL
Hy 3 Hy | X35 ¢ X H3z —H1 X2 — X3
H X2 H{-H Xq1-X
2 3 1—-X3 y NO
9 s/ \c WA _ Ho—H1 | Xo - X1 H | DzO | AccessiBLE
X, Vi NEUTRAL
OO X7 ¢ H3—-Hz | X3-Xo
i Hy—Hg | X3-X4
0 B ® Ho—H Xy — X VH Dz6 ACCESOSIBLE
L 2 1 172 U NEUTRAL
H O —OM, Hz—Hy [ Xo—Xg
H1 b X3 H2—H3 H1 - H2 XO - X1
X V,
2 3 'H
50 ci EA 2% © |t Ho-H3 | Xg—Xo [5*7 [Dzn6
X
Hy B H, X Hy-H, H3 —H1 Xg— X3
Hy Xo Pl Hi-H2 [ Xo2—Xp
a 3 VH
51 ¢/ \a x| Ho-Hz | X3-Xo —.—|Dzn8
3 X
Hy = Hy | X b Hi-H, H3 — Hy X1 -Xo
H, Hi—Hz | Xo2-X3
v NO
52 c A Ho —H3z | X3-X4q H Dz8 ACCESSIBLE
vy NEUTRAL
HyG—5—0H, H3-H1 [ X4 -X2

H2—H3 XO_X1 _S.i Dzn'lo

53

I
}:O
)
>
ic

ow »0w »low »|l0ow >|l0w >0 T P|low o »|l0w »low >

2 v,
H, Hi—Ho | X1-X3
v NO
54 c i i A Ho—H3 | Xo-Xq H |Dz10| ACCESSIBLE
Vx NEUTRAL
Hy 5 H, Hz — Hq X3 —Xo

VANGUARD.050108V3
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TRANSFORMER
CONFIGURATION WINDING TESTED
SPEC HIGH LOwW CAL.
HIGH-VOLTAGE | LOW-VOLTAGE | EXT. VECTOR
TooT| WINDING (H) | wiNDING (x) | Jumeer | PRASE O | O e Aan | Groue NOTES
Hy X3 . A H1i-Ho X2 — X4
11 o, b X, _ B Ho—Hp | X3—Xo |YH YNd7
A QO : Vx «V3
H, COH, | %5 C H3-Hg | X1 -X3
H, a X2 A H1 - HO X1 - X2
B X b Ho —H X5 =X Y
44 A Ao N — B 2—-Ho 2= % |\ % YNd1
Hy C OH; ) C H3—Ho | Xg-X4
Hy 2 %2 | Ha-Ho| A Hi-H3 [ X1-Xo NO
B _ _ _ Ve Va | Yd1 ACCESSIBLE
12 A QN % - o | M-fs| B | M2-H1 | Xa-X3 T NEUTRAL ON
H, ok, Xy | Ha-Hy | H3—Ha | X3- X1 WYE WINDING
Hy a AR5 A Hi-Hp [ X3-X2
B X o | _ X1—-Xo |“H__ [YNd5
13 A+ AHo DN B | Ha-Ho | M1-%2 |7—=
HiO" COH, X C Hz-Hp | X2—-X3
H, . X, |Hz=Hs A Hy-Hg Xq— X4 o NO
3 H._H ~ — H V3 ACCESSIBLE
14 A AN 3 3 =8 B Ho—Hy [ Xq-X 2 Yd5 NEUTRAL ON
C
H, o, o L Hy—Hp | Xp-Xg WYE WINDING
g K ° o) A Mo | T Vy V3 ACCIIE\lSOSIBLE
15 AB N b x1 H1-H3 B H2 = H1 XS — X2 VH . : Yd? NEUTRAL ON
X
" Son, | % a ST P Ha—Hz | X;—Xg WYE WINDING
H, X, A | Hi—Ho [ X1-X3
c
VH
B X _— Ho —H Xo - X
16 R {>s B 2—Ho A YNd11
H, COH; | X @ C Hz-Ho | X3—-X2
Hy %, Hy-Hy | A Hi-Ha | X1-X3 NO
¥
N — ~ Vy V3 ACCESSIBLE
17| 2], b>3 Hi-fs| B | H2-H1 | Xa-Xq v 2| Yd11| neutraL on
H, Son, | X, a Ho-H, | C H3—Hz2 | X3- X2 WYE WINDING
H2 XS a X1 A H1 = HO XO - X1 y
[+
18] Bl of %o — | B | Ha=Ho | Xo—X2 | <" |YNyn6
X
H1 (o3 H‘,3 X2 C H3 = HO XO = X3
H, X, Hy-Hy| A | Hi—Ho | Xq-X2 NO
v, ACCESSIBLE
19 B of, Hy-Hy| B Ho —Hg | Xo-X3 YNyO| NEUTRALON
A QAo a Yy LOW VOLTAGE
H, CoH, | X e 0X, | Hy-Hy[ C H3—Hp | X3—-X4 WINDING

VANGUARD.050108V4
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TRANSFORMER
CONFIGURATION WINDING TESTED
SPEC HIGH Low CAL.
HIGH-VOLTAGE | LOW-VOLTAGE | EXT. TURN | vecTor
T:g"r WINDING (H) | WINDING (x) | Jumper| PHASE \cﬁhy:fé \\",ﬁ,';mfé RATIO | GROUP NOTES
H, X, Xg=Xg [ A H1-H3 | X1 -Xp NO
Vi ACCESSIBLE
20 Bl b x, X=X | B |[H2—H1 [ X2-Xo —— | YynO| NEUTRALON
A a X HIGH VOLTAGE
H, CYoH, | X, cox, [ X=Xy | C H3—-H2 | X3-Xp WINDING
H, X, A Hi-Ho | X1 -Xp
V
43 LMo bl x, — | B | Ha-Ho | xo-xp | —— [YNynO
a L
H, CToH, | X ¢ oX, C H3 —Hp X3 — XQ
Hy X5 A H1-H3 | X1-X3 “
Y
B b — Ho—Hi | Xo-—Xx H o[ YyO ACCESSIBLE
21 A N Yy B 2 Ve NEUTRAL
H, CoH; [ X ¢ 0%, C H3 - Hz X3—-Xo
Hy xO_aPx, [M-Fo| A H1-Ho | X2 -Xq NO
c v ACCESSIBLE
22 8 ln o] | He-Ho| B | H2-Ho | X3-Xz —— | YNYB|  neuTRAL ON
A Q0 « x LOW VOLTAGE
HO” CTOH, 2 Hi-Ho| C H3-Ho | X1-X3 WINDING
H2 . & X X3_X0 A H-l = H3 XO = X1 NO
3 1 V ACCESSIBLE
23 Ly o] 0 Xi=-X| B | Ho—Hy | Xp—Xo H_1Yyn6 | NEUTRALON
A Yy HIGH VOLTAGE
H, C OH, X, X=X | © Hy—Hy | Xp—X3 WINDING
H H1-H Xq—X
2 XS > : X1 A 1 3 3 1 VH NO
B _ Ho —H X, — X Yv6 ACCESSIBLE
24 A &N b B 2~ 172 |7, y NEUTRAL
", H X, C H3—H2 | X5—Xg
H, A Hi—H3 X1 -Xp
Vy «V3
o 8], — | B Ho—Hi | Xo—Xg [ |yNzni
A 0 Vx
H1 o] H3 C H3 = H2 Xs — XO
Hy A Hi-H3 | X1-Xo NO
Vi V3 ACCESSIBLE
o5 J _ B Ho-H1 | X2-Xp - Yzn1| NEUTRALON
A X WYE WINDING
H,O0” CTOH, C H3-H2 | X3—Xo
Hy X Hy-H, A Hi-H3 | X1-Xo
o6 s PL Hi-Hg | B | Ha=H1 [ xo-x3 |25 | vz ACCESSIBLE
A aN X4 M Vy 2 NEUTRAL
ak COH, o [H-Hi| C H3—H2 | X3-X4
H2 A H1 — Hs X3 — Xo NO
Vi V3 ACCESSIBLE
o7 ol — | B | Ha=Hy | X4=Xg | = Yzn5| NeuTRAL ON
X WYE WINDING
H,07 COH, C Hz—Ho | Xp—=Xg
VANGUARD.050108V5
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TRANSFORMER
CONFIGURATION WINDING TESTED
PE HIGH Low CAL.
Test| MIGH-VOLTAGE | LOW-vOLTAGE | EXT. | puace | yoITAGE | voLTAGE | TURN |vECTOR OTES
NO. WINDING (H) WINDING (X) | JUMPER WINDING | wiNDING | RATIO | GROUP NOTE
H, 51 | Hg=Hy [ A Hi-H3 | X3-X4
B A b Ho —H _ Vu V3 NO
28 Hi-H;| B 2-H1 | Xq1-Xo «=| Yz5 | ACCESSIBLE
N X5 b Vx 2 NEUTRAL
H, CTOH, e\ |H-H;| C H3—-H2 | Xo-X3
Hy X300 c A H1-H3 | Xg-Xq
X X
B oot | — Ho—Hi | Xg-Xp [Y,Y3 |YNzn7
66 A H0 b XO Y B 0 2 Vx._
M, COH; | X%, C H3—-H2 | Xg-X3
Hy X300 ¢ A Hi-H3 | Xo-X4 NO
s Vi V3 ACCESSIBLE
29 ln EN" "| — | B [H2-H1 | Xo-X2 Vx Yzn7| NeuTRALON
Ho” Cou, | X c [Ha-h2 | Xo-x3 WYE WINDING
H2 X3 c H3—H2 A H‘]— H3 X2 - X1 o
X Vi VE
B 0 o' |H,-H Ho —H Xo-Xo |H.232| Yz7 | AccEssiBLE
30 Aol ° a e| B 2 ! 3 2 Vx 2 NEUTRAL
Hy COH; [ X, Ho-Hy | C H3-H2 | Xy-X5
Hy X0 ¢ A H1-H3 | Xo-X3
X X VH «V3
= 0 0% — Ho —H - YNzn11
67 A dHo " B 2-M1 | Xo=X1 |-
Hy COH, [ X C H3-H2 | Xo-X2
Hy %20 ¢ A Hi-H3 | Xg-X3 NO
X
B 3| _ ~ vyev3 |Yzn11| AccessiBLE
31 A AN b X B [H2-H1 | Xo-Xi VH NEUTRAL ON
Ho” CoH, | x, C Ha—Hz2 | Xp-Xo WYE WINDING
Hy %0 ¢ Hy-H, | A | H1-H3 | X1-X3 "
X vy V3
B N 03 | H,-H Ho-H Xo — X —|Yz11 ACCESSIBLE
32 A N g x 17| B ey 2™ 1% NEUTRAL
iy CoH; | X, Hy-H; | C H3-H2 | X3-X2
X4 X=X | A Hi—Hg | X1 —=X2 y
H
c i : a X3_X1 B H2— HO X2—X3 _i'_ ZNdO
X
5 % [ %% | C | Hg—Hp | X3—X4
X1 A H1 = H2 X1 = X2 . NO
_ _ H ACCESSIBLE
A - B Ho—Hg | Xo—%5 v, Zd0 | \EuTRaLON
X 5 Xy C Hz — H1q X3 — X1 HIGH VOLTAGE
X, b X, Xo=Xg A Hi-Hg | X2—-X4
V,
a; ;c X=Xy | B | Ha—Ho | X3-X2 _i.i ZNd6
X
X4 Xi-X2| C | Ha3—Ho | X1-X3
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ATRT-01/01B S3 USER’S MANUAL REV 1

TRANSFORMER
CONFIGURATION WINDING TESTED
SPEC HIGH Low CAL.
HIGH-VOLTAGE | LOW-VOLTAGE | EXT. TURN | VECTOR
TEST] "WINDING (H) | WINDING (x) | Jumper| PHASE | VOLTEGE | VOLTAGE | amio | GROUP NOTES
4 A | Hi1-Ho | X3-X4 NO
B = Vi ACCESSIBLE
33| A EHD — | B | H2—Ho | X1-X2 V.5 | ZNYS|  NEuTRALON
Wd on, c [Ha—Ho | Xo—Xa WYE WINDING
X Ha=Hp | A | Hy—Hg | X3-X NO
B H,—H Ho—Hy | Xq—Xo |2 | zy5 | AccessiBLe
34| » =3 B 27 1772 || &Y NEUTRAL
H1 c Ha H2—H1 C H3 - H2 X2 - Xs
H, X2 A | Hi—Ho [ X1-X3 NO
b\ N VH
iB ACCESSIBLE
35| Al Mo O% | — B [ Ha—Ho | Xo—X1 | 7= |ZNy11| NeutraLon
Wd o | % C [Ha-Ho | X3_xa WYE WINDING
H, Xo Ha-Hy | A H{-H3 | X1-X3
36 B W ox, |H,-H Ho—H1 | Xo-X1 |—.2] 711 ACCESSIBLE
- —_ — 1 — ) —
N af ¢ 3|78 B w7 | <Y NEUTRAL
HP ¢ OHg [ % Ho-Hi | C Hz-H2 | X3-X2
By X2 A Hi—Hz [ X{—-X5
V
A a H | T-T
58 B b Hy—H, “l o
H{ Hy X Xg | Xq=X5 H{ —H3 X1 = X3
H X Vy V3
2 2 Hp-H A Hi—H3 | Xq-X, |2H,73
5 a s 172 Vo 2 T-T
59 A u|x b Va o L30
3| X =X .— al
H X, 1-X2| B Ho—H3 [ Xq4-X5 | v v3 9
H X Vy V3
2 2 Ho-Hg | A | Hi—Hg | X4-X =R
b " 2= 1773 s T-T
60 A y 30
H x 2
3 a X{—X .—| Lead
H1 X1 1 3 B H2—H3 X2*X1 Vy V3
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REV1 ATRT-01/01B S3 USER’S MANUAL

APPENDIX C — CEI/IEC 60076-1 Transformer Descriptions

SOANSFORMER WINDING TESTED
TEST| MSHaatTaSe | ARG | e roase | yourace | voumer | i vzon|  wores
v W Q—2—p 23U A 1U-1W [ 2w -2U
1 ai Ec v — | B 1V-1U | 2u-2v 3; Dd6
wd——>w v C 1W-1V [ 2v-2w
v av A 1U—-1W [ 2U-2W
37 A A — | B 1V-1U | 2v-2U z; D40
u = W | 20 " 2w C 1IW-1V | 2W -2V
U Wa—2—p2u A 1U=-1V | 2w-2v
38 A v — | B |1v-1w | 2u-2w E; Dd2
WO——0W 2v C 1W-1U | 2v-2U
10 oW A | 1U-1w [ 2w-2u
39 ci EA ciia — | B | 1v-1u | 2u-2v E; Dd4
w50 | vd——Do2u C |1w-1u | 2v-2w
1U X2 A 1U-1V | 2v-2w
40 Ci EA ci Ea N 1V-1w [ 2w-2u | —— | Dd8
AW 5 v |2u - 2W C 1W-1U | 2Uu -2V
i 2u g—2—pov A | 1U-1v |2u-2w
41 ci EA v — | B |1v-1w | 2v-2u 3; Dd10
WO——0O1 2w C | 1wW-1U |2w-2v
v - A |1Uu—1w [2U-2N
42 Ai EB 2WO-S : — | B |[1v-1U [2v-2N 3‘2% Dynf
IWG——01 . C |1w-1v [2w-2N
v Ww-1v| A 1U-1w | 2U-2V NO
2 é wow| g | Vo1U [ 2vo2w (B Dyt | R
1WE——dw w-1u| G 1W =1V | 2W—=2U WYE WINDING
v Q. w-wv| A [1U-1W | 2Uu-2V O
61 Bi Ec  p2ow lw-w| g [1V-1U [2v-2w "3;"5 Dy3 | AoCESSELE
1w G——omw | 2 w-w| ¢ [1w-1v [2w-2u WYE WINDING
v 20Q A |1U—1w | 2N-2v
62 ai Ec o | — | B[ 1v-1U [ 2N-2w 3;\% Dyn3
Wwe——o1w| 2 C | 1W-1v | 2N-2U

I
[ERY
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ATRT-01/01B S3 USER’S MANUAL REV 1

TRANSFORMER
CONFIGURATION WINDING TESTED
SPEC HIGH LOow CAL.
Test| HIGH-VOLTAGE | LOW-VOLTAGE | EXT. | ppap| yOLTAGE | VOLTAGE | TURN | VECTOR NOTES
NO. | WINDING (H) WINDING (X) | JUMPER WINDING | winoing | RATIO | GROUP
I 2U A | 1U-1W [ 2W-2N
b
3 Bi EC 2w 0-2on — | B | 1v-1U | 2u-2n |ui-¥5 [Dyn5
® uz2
WOe——oW = C |1w-1v | 2v-2N
v o |tw=1v[ A | 1U-1W | 2w -2V NO
b
4 A ot wom| B [ 1V_10 [20-2w | v | Dys | AccESsBLE
uz2
1 ——omw %o [vou| o IW-1V | 2v_2u WYE WINDING
v wq, A 1U-1W | 2N-2U
5 Bi EC NPp—O2 | __ B 1V—-1U | 2N-2V Ll";z\'ra Dyn7
b
U = w| 2 (% 1W -1V | 2N-2W
v WQ, w-iv| A 1U-1W | 2w -2U NO
6 s/ \c oz |w-w| B [ 1V-1U [20-2v | LB py7 | ACCESSBLE
uz2
1U = w| 2V ° w-1u| C 1W -1V | 2v-2w WYE WINDING
v aw | 1w=1v| A 1U-1W | 2v-2u NO
b
a _ va | Dv9 | ACCESSIBLE
B G 2v 2N WU-w| B 1WV-1U [ 2w -2v [u1.Vs Y,
63 c U2 NEUTRAL ON
1 d——d 1w 2 | w-wl| © W -1V | 2u—ow WYE WINDING
W A | 1U-1w [ 2v_2N
b 2W
64 A 2v o-2-dan — B 1V-1U | 2w -2N ldw_\@ Dyn9
2
1W——Dw ‘b C | WW-1V [ 2u-2N
v va., A | 1U-1W |2N-2W
7 ai :c andp2om| — | g |1v-1u | 2nN-2u | Y+'5 [Dyn11
b u2
1WO——01w| 2V C 1IW—1V | 2N-2V
1V Q. 1W=1V A 1U-1W | 2V - 2W NO
a U V3
o | o/ R YN T e e e s
10— | 2 o w-u| ¢ [Aw-1v | 2u_2v WYE WINDING
u ol woiw| A 1U-1V | 2U-2N
45 Cf EA VA w-1u| B 1w-1w | 2v_aN —SL% Dzn0
Wo——01w | & O u-1v| C 1W-1U | 2W -2N
w b 2Y v-1w| A 1U-1V | 2N-2V
2w c 3.U1
46 c/ \A T w-1u| B | 1V-1W | 2N-2W |—°—|Dzn2
WC—g—ow 2v Ww=v| G | 1W-1U [ 2N-2U

CEI/IEC.050108C2




REV1 ATRT-01/01B S3 USER’S MANUAL

TRANSFORMER
CONFIGURATION WINDING TESTED
SPEC HIGH LOwW CAL.
HIGH-VOLTAGE | LOW-VOLTAGE | EXT. VECTOR
T:g_T WINDING (H) WINDING (X) | JUMPER PHASE \cﬁhg?:: mhﬁfg .I';\’?,’é, GROUP NOTES
1U b 2U A 1U-1V | 2w -2V
2w n u1 NO
47 c/ \A c — B [1V-1W [2u-2w [~ | Dz2 | AccessiBLE
a NEUTRAL
WO—5—O1v 2v C |[tw-1U |2v-2u
1 2w WoIW | A 1U-1V | 2W-2N
A N 1W-1U V—1W N 2.2 Dzna
48| ¢ . b B | 1v-1 2U-2N [ 3%
WO——01v c oy (WU C | 1W-1U | 2V-2N
U 2w A WU-1V | 2w-2u
U NO
49 c A : b — B | 1V-1W | 2u-2v U; Dz4 | sccessiBLe
2v NEUTRAL
W GO———01v (P C 1W-1U | 2v-2w
v 2v A 1U—-1W | 2U-2W
b " | pDzo ACCI?S?SIBLE
n _ _ z
9 8/ \c a o | = B W-1U | 2v-2u 0 NEUTRAL
1U = wl 9 c C 1W-1V | 2w -2V
v ¢ 5 A W -1W | 2w-2U o
2w U
B © a - 1V —-1U oU -2V Dz6 ACCESSIBLE
10 A b{ " B U2 NEUTRAL
1WO——01w 2v C 1W—-1V | 2V -2W
U b 2W [qv—1w| A 1U-1Vv 2N -2U
2v 3 Ul
50 cf EA L/me |WStul B | V=1W [ 2N-2V |55 [Dzné
1W 5 1V 2U -1 | ¢ 1W—-1U | 2N-2W
1u 2v w-1w| A 1U-1Vv | 2V-2N
2 3 Ul
51 ci EA ¢ __on » w-1Uu| B W-1W | 2W-2N |—.— Dzn8
1w 5 W] 5 b w-1v| C 1W-1U | 2U-2N
1U 2v A 1U-1V | 2V -2W
a Ut NO
C A y — B 1V-1W | 2W-2U ACCESSIBLE
52 ow u2 Dz8 NEUTRAL
WO——01V| 5 b C |[1w-1u|au-2v
1 U v fwvetw | A 1U-1V | 2N-2W
53 ci EA A w-1uf g | IV-1W | 2N-2U [32,Y Ipzn10
a 2 U2
WO—F—0W | oy w-iv| ¢ 1W-1U | 2N -2V
1 U A 1iU-1v | 2U-2W
2V Us NO
54 c A b _ B V1w | 2v-2u Dz10| AccessiBLE
a u2 NEUTRAL
WO———01V| oy C 1W-1U | 2w -2V
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ATRT-01/01B S3 USER’S MANUAL REV 1

TRANSFORMER
CONFIGURATION WINDING TESTED
SPEC HIGH Low CAL.
HIGH-VOLTAGE | LOW-VOLTAGE | EXT. TURN | vECTOR
TEST| " omia b | “hibwa gy | weren| PASE| voLTACE | votrce | e |vin|  NOTES
v Wa_ A |[1U-1IN [2v-2u
11 L b au| — B WW-1N |2w-2v [Z YNd7
A A U2 «V3
iU Cow | av C [1w-1N |2u-2w
v a 2U A 1U-1N 2U -2V
U
44 AB N 2w o | — | B | 1v=iNn | 2v-2w u;-Vé YNd1
c
W cromw 2 C 1W-1N | 2W -2V
v 2 o [iw-1v[ A | 1U-1w | 2u-2V o
Ui Vg
| L |reC | w8 [voru [evoaw |2 | vat | pocesseie
wo” Sow 0w [ yow| ¢ [Awoav [a2w-2u WYE WINDING
v a 2u A 1U-1N |[2w-2U
U1
13|l 2w b | — | B | w-iN|2u-2v |— [YNd5
[+
weT crow & C | 1tW-1N |[2v-2w
1V a 2U 1W=-1Vv A iU -1W 2W -2U ~ NO
B - vt Vs ACCESSIBLE
14 A 2w b |WU-TW[ B 1WV—-1U | 2U-2V |-+ Yd5 e
a0 o 1w “ 02 |1v-1u c TW-1V | 2v_2w WYE WINDING
v o, w-1v| A [ 1U-1w | 2v-2u .
£ ACCESSIBLE
15 N b>72U W-Wl g qv-1U | aw-2v (L2 YA7 | e rmad on
1U o | v a w-u| o TW=1V | 2u—-2w WYE WINDING
N Vo, A | 1U-1N |2u-2w
U1
16 AB " b>32w — B W-1N | 2V-2U | = |YNd11
wo” cow | o ° C |1w-1IN |2w-2v
1V av w-1v | A 1U—1W | 2u—2w o
Cc
Va ACCESSIBLE
LA b>2w W-Wi B[ 1V-1U | 2v-2U |22 Yd11|  nEuTRALON
U coiw | sy a 1v-1U C 1W =1V | 2w —ov WYE WINDING
v 2w a_02U A 1U—-1N 2N -2U
© U
18| °lw o] 2" — | B [ tv-iN | 2N-2v | —— [YNyn§
L Cow 2v C 1W—1N | 2N-2wW
o o e L ACCESOSBLE
®lin o W-iN[ B | 1V—1N | 2V-2W | —— | YNyO| NEUTRALON
19 s
A a LOW VOLTAGE
1u C 01w | 2u c ow| 1U-1N C 1W—-1N | 2W -2U WINDING
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REV1 ATRT-01/01B S3 USER’S MANUAL

TRANSFORMER
CONFIGURATION WINDING TESTED
SPEC HIGH Low CAL.
HIGH-VOLTAGE | LOW-VOLTAGE | EXT. VECTOR
TEST PHASE | VOLTAGE | VOLTAGE | TURN
NO. | WINDING (H) WINDING (X) | JUMPER WINDING | wiNDING | RATIO | GROUP NOTES
1V 2v 2w-2N| A 1U-1W | 2U-2N NO
U1 ACCESSIBLE
20 = L EN 2u-2N| B | 1V=1U | 2v-2N —— | YynO| NEUTRALON
A a 2 HIGH VOLTAGE
U Cow | 2u co2w | 2v-2N| G 1W-1V | 2W -2N WINDING
1U 2v A 1U-1N | 2U-2W
U1
43 BN blan — B 1V—1N | 2V-2N = YNynO!
A a
1w CO1v | 2u c 02w C 1W—=1N | 2W =2N
v 2v A 1U-1wW | 2U-2W O
U1
B b _ 1V — 1 oy _oU YyO0 ACCESSIBLE
21 A a B = u2 NEUTRAL
iU C 1w | 2uU c 2w C iWwW -1V 2W -2V
v 2w ao2u | IV-IN[ A 1U-1N [2V-2U NO
c U1 ACCESSIBLE
oy Bl.n b w-iN| B 1V—1N | 2W -2V 0 YNyB| NeuTRALON
A LOW VOLTAGE
1U c oW 2v w-in| C 1IW—1N | 2U-2W WINDING
v o aoou |2w-2n| A | TU—-1W | 2N-2U NO
ooz W ACCESSIBLE
23 8\ b 2U-2N| B 1IV-1U | 2N-2V Yyn6 | NEUTRALON
A B HIGH VOLTAGE
1U co1w 2v av-2N| G 1W -1V | 2N-2w WINDING
v 2w a_02u A 1U—-1W | 2W-2U o
c U1
B _ 1V -1U 2U -2V Y ACCESSIBLE
24 A b B u2 y6 NEUTRAL
U Co1w 2v C TW-1V | 2V -2W
1V v A 1U—-1W | 2U—-2N
B ~ | — v V2N [2He'8 |y
65 A hiN g . B 1V-1U | 2v-2 N~ zni
1w ¢ omw ¢ 2w C 1W-1V | 2W-2N
v 2V A 1U-1W | 2U-2N NO
2 b Ut eV3 ACCESSIBLE
25 B N — B 1V—1U | 2V-2N Yzn1| NEUTRALON
A 2U U2
. WYE WINDING
1U cro1w oW C 1TW-=1V | 2W -2N
WV v |[iw-1v | A 1U-1W | 2u -2v
A b Ul V3 NO
B 1U-1W 1V-1U | 2v—-2wW |—.— ACCESSIBLE
26 A = = w2 | Y2 NEUTRAL
1U CO1W w [1v-1u | C 1W -1V | 2w -2U
v . 2u A 1U—1W | 2W —2N NO
b W3 ACCESSIBLE
27 AB oW 2N —_— B 1V - 1 U 2U - 2N tj; 3 YZnS NEUTRAL ON
WYE WINDING
WO~ Cchoiw ‘Yo C | WW-1v | 2v-2N
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ATRT-01/01B S3 USER’S MANUAL REV 1

TRANSFORMER
CONFIGURATION WINDING TESTED
SPEC HIGH Low CAL.
HIGH-VOLTAGE | LOW-VOLTAGE | EXT. TURN | vECTOR
TEST| "moma oo | “wioia | sen| PHASE| VOLTAGE | vourace | il | 531 NOTES
1V ou [1w=-1v| A 1U—-1W | 2W -2U
B A b U1 V3 NO
o8 oW w-1w| B W-1U [2u-2V |55 Yz5 | AcCCESSIBLE
2 NEUTRAL
1w CROIYY ®Npav [V-1Uu| C | 1W—-1V | 2V—-2W
1v WO, A 1U—-1W | 2N-2U
2N
66| ,°Ln b ALY — | B | IV-1U [ 2N-2v |5 |YNzn7
0 a Vy
WoT cromw | 2V C | 1w-1v |2N-2w
N WO ¢ A [1u-1w | 2n-2u NO
Ut +V3 ACCESSIBLE
29 AB N BNy M= B 1WV-1U [ 2N-2V T Yzn7 | NeuTRAL ON
U w | 2av C 1IW—1V | oN-2w WYE WINDING
v WO ¢ w-1v | A 1U-1W | 2v-2u “
30 B b alwaw| g | 1v—1u | 2w-2v [Y. 53| Yz7 | AccessiLe
A a vz 2 NEUTRAL
1 crow | av w-1wu | C 1IW-1V | 2U-2wW
v VO . A 1U—1W | 2N - 2w
2N Vy oV3
67 AB N b aw| B 1v-1U | e2N-2U v YNzn11
a
o™ crow | 2 C | 1w-1v | 2N-2V
% VO ¢ A 1U-1W | 2N -2W o
B - 3 |Yzn11| ACCESSIBLE
31 A PN o B V-1U Jon-2u 312 : NEUTRAL ON
U Co1w | 2u C 1W—-1V | oN -2V WYE WINDING
v VO ¢ w-1v| A 1U-1W | 2U -2w
B 2w vtV Yz11 ACCI?SOSIBLE
32 L b . wu-1w| B 1V-1U [ 2v-2U [T5°3 NEUTRAL
1U 1w | 2u w-1wu| C 1W-—-1V | 2W -2V
W 2y w-w| A 1U—1N | 2u-2v
A 2 U
55| ¢ 4 A w-1u| B 1V—1N | 2v-2w |— -~ |ZNdO
& BTOwW |PWO— O [qu-1v | C 1W—1N [ 2w-2u
1U
R 2y A 1U-1v | 2Uu-2v -
U1 ACCESSIBLE
56 c 'é A — B 1V -1W | 2V -2W — | Z2d0 | EUTRAL ON
1W B 1V | 2w 5 2V C 1W-=-1U oW - 2U HIGH VOLTAGE
S oS aonltv-w| A | 1U=-1N | 2v_2u
A
1W-1U WV—1N | 2w-2v |2.Y|ZN
57 c 4 a; ;C B =% deé
wo o 2u w=-1v | C 1W-1N | 2U-2wW
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REV1 ATRT-01/01B S3 USER’S MANUAL

TRANSFORMER
CONFIGURATION WINDING TESTED
SPEC HIGH LOW CAL.
HIGH-VOLTAGE | LOW-VOLTAGE EXT. VECTOR
TNEgT WINDING (H) WINDING (X) JUMPER PHASE “';\ﬁh-gl\NGGE m:i};?ﬁg ;:'T"'I:) GROUP NOTES
Ve e A | 1U-1N [2w-2u NO
ut ACCESSIBLE
33| A—din 2w 0= — | B | WV=iIN [ 2u-2V | === |ZNy5| NEUTRALON
S —ow 0\ Ly © T eha WYE WINDING
v Lpeu |[W-v A 1U—-1W [ 2w -2uU NO
34| A o 2w 02 w-w| B | 1v_1U | 2u—2v |o+2| Zy5 | AccEssBLE
b uz2 2 NEUTRAL
S ¢ w v |1wv-1u | C 1W-—-1V | 2V -2W
v 2v A 1U-1N [2u-2w NO
B 3 u1 ACCESSIBLE
35 | A—dm PO — B | WV=1IN [ 2v-2U | 555 [ZNY11] NEuTRAL ON
S —ow | a ¢ [Twoin [2wo2v WYE WINDING
v 2v wW-1v | A 1U-1W | 2U-2W
36| A " ° 2w 1V —1U u s | 711 ACCESSIBLE
_1W — _ LA <
N a/ © 1U -1 B 2v-2U ) Yy NEUTRAL
w © 20 w-1u| C 1W-1V | 2w -2V
% 2v A 1U-1v | 2U-2V
A a U1 T-T
58 3 3 U2 0
L aw [ 1U=1V
1U 2U 2U—2v B 1U—-1W | 2U -2W
v W-1W 1WU-1w | 2u-2v [-U.5
. . 2v A w2 | T-T
59 A b 30
2U
10 W aw |20-2v| B [ 1vo1w | 2u-aw [ZZ] Lag
W >V votw [ A | TU-1W [ 2u-2w LB Lo
B b 2W
60 A 30
U w | we” |ev-w| B [avoaw [evoau [z Lead
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ATRT-01/01B S3 USER’S MANUAL REV 1

APPENDIX D — Australian Std.2374 Transformer Descriptions

TRANSFORMER
CONFIGURATION WINDING TESTED
SPEC HIGH Low CAL.
HIGH-VOLTAGE | LOW-VOLTAGE | EXT. VECTOR
T,'ng WINDING (H) WINDING (X) | JUMPER PHASE ‘{3;{,‘,‘,?5 ‘{,3;{,?,?5 ;ﬂ?,: GROUP NOTES
B c a a A A-C c—a
1 3i Ec b; ;c _ B B-A a-b :':: Dd6
A p c b C C-B b-c
B b A A-C a-c
HV
A p c| a ~ c C C-B c-b
A c b a A A-B c-b
HV
38 Ci E“ v — | B e a-c¢ v | Dd2
c . B b C C-A b-a
A c A A-B c—-a
HV
30 /\ /\ — | &8 | B¢ | atb |- |Dd
cO——D8 | bE—Da C C-A b-c
A b A A-B b-c
HV
40 /\ /\ — | 8 | B | c-a |- |Dd8
c = B|a = [ C C-A a-b
A ao—2 ob A A-B a-c
f ( ; HV
41 c A a ¢ — B B-C b-a = Dd10
c 5 B ¢ C C-A c—-b
A - A | A-C | a-m
42 Ai Es co<d — | B B-A b-N | = *% | Dyn1
c e B b C cC-B c-mn
B , b [c-B| A A-C a-c . NO
a — _ Hv «V3 ACCESSIBLE
5 s/ \c ao-4 A-C| B B-A b-a = Dyl | \EutRaLoN
A c e B-A| ¢ C-B c—b WYE WINDING
A
B aq. c-Bl| A A-C a-b NO
a — _ VH «V3 ACCESSIBLE
61 8/ \c b b fA-c| B B-A b-c . Dy3 | NEuTRAL ON
A ¢l B-A| ¢ C-B E— WYE WINDING
A
B a A A-C n-b
c
62 si EC b T]a b —_— B B-A n-c T: V3 Dyn3
A ~ c c C C-B n—a
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REV1 ATRT-01/01B S3 USER’S MANUAL

TRANSFORMER
CONFIGURATION WINDING TESTED
SPEC HIGH LOW CAL.
HIGH-VOLTAGE | LOW-VOLTAGE | EXT. VECTOR
ng:r WINDING (H) WINDING (X) | JUMPER PHASE ‘:,ghg‘?fg \:,g'ﬁmﬁé ;:;‘Ig GROUP NOTES
B a A A-C c-1M
b
3 ai Ec codn — B B—A a-n Hv «Va [ Dyn5
[4 LV
A - c b C C-B b-1
8 . |C-B| A A-C c-b NO
> W3 ACCESSIBLE
4 y N 0= A-C| B B-A a-¢ :': 5| Dy5 NEUTRAL ON
A c ‘e |B-A| ¢ C-B b—a WYE WINDING
A
B cQ, A A-C n-a
51 7'\ “os | — | g | B-A | n-b |2%|pyn7
b h Lv
AC——voc| ® C C-B | m-c
2 ¢ c C-B A A-C Cc- NO
2 _ _ HY +V3 ACCESSIBLE
6 y N ) f *|A-C| B B-A ab 1T Dy7 | NeutmaLon
A c b B-A| C C-B b-c¢ WYE WINDING
A
B pec |C-B| A B-C b-a o
_ W3 ACCESSIBLE
63 7 N b0 A-C| B B-A 5 b T: 5| Dyo NEUTRAL ON
A c ‘ba |B-A 7 C-B a—c WYE WINDING
A
8 c A A-C b-1
64 B c b o2 le . B B_A c-N HV «V3 Dyng
Lv
A AA c ‘ba C c-B a-n
= b Q. A A-C n-c
7 sf EC —oc | — | B B-A N-a |1 Y3 |pyn11
b LV
AC——oc| =@ c | ¢c-B n-b
B bQ, c-B| A A-C b-c NO
a HY V3 ACCESSIBLE
8 VAN N °|A-C| B B=A c-a | Dy11| nNeuTraLON
A c| =d° B-A| ¢ c-B a-b WYE WINDING
A
2 G B-c| A A-B | a_nq
= _ B-C _ oY
45 A s c-A| B b-n [=-2|Dzn0
C = B c b b A-B C C-A o= T]
A cO—' a|B-C| C A-B n-b
3 HV
46 Ci :A o n c C-A A B-C N-c _2'5 D2n2
cO——08 b A-B| B C-A n-a

~N
[\e]
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ATRT-01/01B S3 USER’S MANUAL REV 1

TRANSFORMER
CONFIGURATION WINDING TESTED
CAL.
?Eg HIGH-VOLTAGE | LOW-VOLTAGE | EXT. | o aqp VOT?:GE voll'_cT):vGE TURN | VECTOR NOTES
NO. WINDING (H) WINDING (X) [ JUMPER WINDING | WINDING | RATIO | GROUP
A — c—b
g A-B HV NO
47 ¢ A — B B-C a-—c v | Dz2 | AccEssIBLE
NEUTRAL
€ B 2 C C-A b-a
A B-c| A A-B c-"M
3 HV
48 A) C-A| B B-C a-mn v | Dzn4
co——0s A-B| C C-A b-m
A c A A-B c—
HV NO
a9| </ \v N — | B B-C a-b — | Dz4 | accessiie
b NEUTRAL
Co—F—0°" < C C-A b-c
B b ) A A-C a-—-c¢6 o NO
a — - - Dz0 ACCESSIBLE
9 A B B-A b-a Lv NEUTRAL
A — c|?® c € C C-B c-b
B A-C c-a
A HV N
10 B C B B-A a-b Dz6 ACCESSIBLE
Lv NEUTRAL
Ad——>Dc C C-B b-c
A A A-B n-a
3 HV
50 A B B-C n-b |27 Dzn6
cO——os C C-A n-c
A A A-B b-1
51 Ci EA B B-C c-M ?3'3—\‘/’ Dzn8
c - B C C-A a-n
A b A A-B b-c
’ v ACCIIE\ISSIBLE
c A ¢ — B-C c—a
52 c B Lv Dz8 NEUTRAL
co——os8| " b C C-A a-b
A A A-B n-c
53 A B B-C | n-a |2.%|Dznt0
c B B C C - A TI - b
- a < ob A A-B a-c .
c A b — B-C b-a " _IDz10| AccessiBLE
54 IA) a B Lv NEUTRAL
cOo——08 e C C-A c—
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REV1 ATRT-01/01B S3 USER’S MANUAL

TRANSFORMER
CONFIGURATION WINDING TESTED
SPEC HIGH LOwW CAL.
HIGH-VOLTAGE | LOW-VOLTAGE | EXT. TURN | vECTOR
TEST] Mimeanatn | “omiaon: | siein| Posce| volrace | youmce | Tl reion)  wores
B c A A—N b-a
1|y bba — | 8 [ B-N | c-b |Z_|vNa7
LV eV3
A coc [ a0” C C-N a-c
B oo A A-N a-b
B — — HV
m N a<b N B-N b-c | —-= YNd!
A coc ¢ C C-N c—a
B " b c-g| A A-C a-b NO
8 _ H V3 | Yd1 ACCESSIBLE
12 r ¢ * |A-C| B B-A b-c |55 NEUTRAL ON
" o c ¢ ¢ |B-A| ¢ C-B c-a WYE WINDING
B . 92 A A—N c-a
HV
13 AB ) c<b — B B-N a-b — YNd5
a0” Coc "o c | c-n —c
B , 0a |c-B| A A—C c-a o
8 _ Hv V3 ACCESSIBLE
14 P € © |A-C| B B-A a-b 52| Y45 | NEuTRALON
A ™o ¢ b [B-A| ¢ c_B b_o WYE WINDING
B c . c-B| A A-C b-a NO
W V3 ACCESSIBLE
15 Y b a[A-C| B B-A c-b | —.— Yd7 | \EutRALON
A ~oc | s a BoA| ¢ ) 2o WYE WINDING
B b A A-N -
S HV
6| L b:>c _ | g [B-n -a | = [YNdi1
A coc a “ C C-N c—-b
B b ) c-B| A A-C a-c NO
V3 ACCESSIBLE
17 N b c|A-C| B B-A b-a ['\\,ITS Yd11| NeuTRALON
R ~oc | . a B_al| o B b WYE WINDING
B G a0a A A-N n-
18 AB N o[ — B B-N n- T\\: YNyn6
A c b C C-N n-
B b B-N| A A-N a-b NO
oy ACCESSIBLE
19 5 b C-N| B B-N b-c YNyO| NEUTRALON
A a Lv LOW VOLTAGE
A coc | a coe | A=N C C-N c—a WINDING
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ATRT-01/01B S3 USER’S MANUAL REV 1

TRANSFORMER
CONFIGURATION WINDING TESTED
SPEC HIGH Low CAL.
HIGH-VOLTAGE | LOW-VOLTAGE | EXT. VECTOR
TEST| "WINDING (H) | WINDING (x) | Jumper| PHASE | VOLTAGE | VOLTAGE | T | Chour | NOTES
B b c—h| A A-C a-mn NO
HY ACCESSIBLE
20 & °In a-h| B B-C b-1 — | YynO| NEUTRALON
A a L HIGH VOLTAGE
A Co¢ a c¢0c | b-h C -B B=11] WINDING
B b A A-N a-m
] A b ™ |YNyno
43 NS Coln — B B-N n = yn
A coc | a cOc¢ C C-N c-1
B b A-C a-c
A HY YVO NO
B b _ B_A bea y ACCESSIBLE
21 A B B Lv NEUTRAL
A coc | a cOe¢c C C-B c-b
B c a0a | B=N A A-N b-a NO
c HV ACCESSIBLE
22 #lw b C-N| B B-N c-b v YNy6|  NeuTRAL ON
A LOW VOLTAGE
A coc b A—-N C C-N a-c WINDING
B c «pa | c-h| A A-C n-a NO
> oy ACCESSIBLE
23 8n o[ M a-h| B B-A N-b Yyn6 | NEUTRALON
A v HIGH VOLTAGE
A coc b b-h| ¢ C-B n-c WINDING
_ c-
BB ¢ ¢ 2 0° A 2 i b Hv Yv6 ACCSSSIBLE
_ - a-
24 4 b B Lv y NEUTRAL
A coc b C C-B -C
B b A A-C a-
2 g Vi o V3
B S _ _ He V3
65 CrJN\) a M B B-A N |5 YNaznt
A coc cYoc¢ C C-B c-
B b A A-C a-m NO
. Vi o V3 ACCESSIBLE
o5 8 a b — B B-A b-M L: ®|Yzn1| NEUTRALON
A n WYE WINDING
A coc < c C C-B c-—
B b - A A-C -b
N o B—A b Hv V3 ve Nsos
B A-C = =@ |2 ACCESSIBLE
26 A : B Wz | Y21 NEUTRAL
A coc ¢ c B-A C C-B c—a
B , a A A-C c-1M NO
b VG ACCESSIBLE
27 L c n — | B B-A a-m F Yzn5| NeuTRALON
WYE WINDING
A coc ‘o C C-B b-n
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REV1 ATRT-01/01B S3 USER’S MANUAL

TRANSFORMER
CONFIGURATION WINDING TESTED
SPEC HIGH Low CAL.
HIGH-VOLTAGE | LOW-VOLTAGE | EXT. VECTOR
T,Eg_T WINDING (H) WINDING (X) | JUMPER PHASE “’Aﬁhgﬁg ‘Cﬁhmf ;g.ﬁ':) GROUP NOTES
B a [C- A A-C c—a
a b Va NO
o8 ) 8 c A-— B B-A a-b t\‘jzi Yz5 | ACCESSIBLE
NEUTRAL
A coc ‘b | B- C C-B b-c
B c . A A-C n-a
66| "L b, A0 os| — | g | B-A | M-b |Y5 fyNzn7
V.
A c b ‘ C C-B N-c i
B c . A A-C n-a NO
HV V3 ACCESSIBLE
29 N b ALoe| — | g S =l = Yzn7 | NEUTRAL ON
A Soc | b “ c C_B n-c WYE WINDING
B © c C- A A-C b-a
5 a B-A b H Y | yz7 ACCEIS‘?SIBLE
A— - c— w.Blvyz
30 A : a B Lv 2 NEUTRAL
ACT coC - C c-B a-c
B c c A A-C n-c¢
VH ové
67 AB N b n a _ B B-—A ‘r]_a Vo Yzni1
a
A coc b C C-B n-b
B b ¢ A A-C n-c¢ NO
n _ _ _ .3 | Yz11 | ACCESSIBLE
31 A ’ b ¢ B B-A n-a % NEUTRAL ON
a0” Coc | a ‘ c c-B n-b WYE WINDING
B b C- A A-C a-c¢
B ( M5 vz1q ACCSSOSIBLE
32 4 sl b . o B B-A b-a N | Y2 NEUTRAL
A coc | a B-— C C-B c—b
a —-C A A—-N a-b
2 HvV
55 A c-a| B BN b-c [—-= [ZNdO
c B ¢ b bla-b| C C-N c—-a
A
. 2 A A-B a-b NO
HV ACCESSIBLE
56 s ° ; — | B B-C b o | 290 | NEutRaLon
c . B | cd— b I C—A e HIGH VOLTAGE
a b b c b-c A A-N b—a
57 v c-a| g | B-N | c-b |——|ZNd6
¢ a a-b| C C-N a-c
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ATRT-01/01B S3 USER’S MANUAL REV 1

TRANSFORMER
CONFIGURATION WINDING TESTED
SPEC HIGH Low CAL.
HIGH-VOLTAGE | LOW-VOLTAGE | EXT. VECTOR
T,Eg_T WINDING (H) WINDING (X) | JUMPER PHASE “’Aﬁhgﬁg ‘Cﬁhmf ;g.ﬁ':) GROUP NOTES
B a [C- A A-C c—a
a b Va NO
o8 ) 8 c A-— B B-A a-b t\‘jzi Yz5 | ACCESSIBLE
NEUTRAL
A coc ‘b | B- C C-B b-c
B c . A A-C n-a
66| "L b, A0 os| — | g | B-A | M-b |Y5 fyNzn7
V.
A c b ‘ C C-B N-c i
B c . A A-C n-a NO
HV V3 ACCESSIBLE
29 N b ALoe| — | g S =l = Yzn7 | NEUTRAL ON
A Soc | b “ c C_B n-c WYE WINDING
B © c C- A A-C b-a
5 a B-A b H Y | yz7 ACCEIS‘?SIBLE
A— - c— w.Blvyz
30 A : a B Lv 2 NEUTRAL
ACT coC - C c-B a-c
B c c A A-C n-c¢
VH ové
67 AB N b n a _ B B-—A ‘r]_a Vo Yzni1
a
A coc b C C-B n-b
B b ¢ A A-C n-c¢ NO
n _ _ _ .3 | Yz11 | ACCESSIBLE
31 A ’ b ¢ B B-A n-a % NEUTRAL ON
a0” Coc | a ‘ c c-B n-b WYE WINDING
B b C- A A-C a-c¢
B ( M5 vz1q ACCSSOSIBLE
32 4 sl b . o B B-A b-a N | Y2 NEUTRAL
A coc | a B-— C C-B c—b
a —-C A A—-N a-b
2 HvV
55 A c-a| B BN b-c [—-= [ZNdO
c B ¢ b bla-b| C C-N c—-a
A
. 2 A A-B a-b NO
HV ACCESSIBLE
56 s ° ; — | B B-C b o | 290 | NEutRaLon
c . B | cd— b I C—A e HIGH VOLTAGE
a b b c b-c A A-N b—a
57 v c-a| g | B-N | c-b |——|ZNd6
¢ a a-b| C C-N a-c
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