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SAFETY SUMMARY

This manual applies to the ATRT-03 S2, ATRT-03A S2, and ATRT-3B S2 current transformer
turns-ratio meters. The operating procedures are virtually the same for all three 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-03/03A/03B S2, 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-03/03A/03B S2.

SAFETY WARNINGS AND CALTIONS
The ATRT-03/03A/03B S2 shall be used only by trained aperators. All transformers under test
shall be off-line and fully isolated. Always ground tha ATRT-03/03A/03B S2 to a substation
ground before connecting the test cables to atransformer. Do not perform test procedures or
service unless another person is also prizsent who is capable of rendering aid and resuscitation.

DG NOT MODIFY TEST EQUIPMENT
To avoid the risk of introducing additional or unknown hazards, do not install substitute parts or
perform any unauthorized modification to any ATRT-03/03A/03B S2 test unit. To ensure that all
designed safety features are maintained, it is highly recommended that repairs 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.
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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 any of the ATRT-03 S2 models

(ATRT-03 S2, ATRT-03A S2, and ATRT-3B S2).

A key, switch, or knob on the ATRT is indicated as [KEY], [SWITCH], [KNOB].

Menu names are referenced as “MENU NAME”

ATRT LCD screen output is shown as:

« OFTION 1
« OFTION 2
« OFTION 2
« OFTION 4
. =

1
e
=
4
S OFTIOH

When instructions are providec, the menu item that should be selected is outlined with a

rectangle as shown belevr (option 3 should be selected):

1. OPTION 1
2. OPTION 2
[=. OPTION =
El
=

4. OFTIOH
2. OFTIOH

Warning messages are indicated as:

A Warning message

WARNING

Important notes are indicated as:

k Note details
NOTE
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1.0 INTRODUCTION
1.1 General Description and Features

The ATRT-03 S2 line is Vanguard’s third generation family of microprocessor-based, automatic,
three phase, transformer turns-ratio testers. The ATRT-03 S2 line consists of the following three
models:

e The ATRT-03 S2 is a line-powered, 100-240 Vac, 50/60 Hz turns-ratio tester featuring a
built-in thermal printer.

e The ATRT-03A S2 can be powered either by an internal rechargeable lead acid battery,
by 100-240 Vac, or by a 12 Vdc external source. The internal battery provides 3 hours of
operational time. The ATRT-03A S2 also features a built-in thermal printer.

e The ATRT-03B S2 is a line-powered, 100-240 Vac, 50/60 +iz turns-ratio tester without a
built-in thermal printer.

The general term “ATRT-03 S2” or “ATRT” is usaa in-this manual to refer to any of the ATRT-03
S2 models. Any differences are clearly descriced where applicable.

The ATRT-03 S2 determines the tranzformer turns-ratio using the IEEE C57.12.90 measurement
method. The ATRT-03 S2 cutputs an excitation test voltage to the transformer’s primary
windings. The induced secondary voltage is sensed and the transformer turns-ratio is
calculated. The unit can measure turns-ratios from 0.8 to 15,000. The transformer turns-ratio,
excitation current, and phase-angle readings are displayed on the large back-lit LCD. The built-in
transformer type detection feature allows the ATRT-03 S2 to detect and test 130 transformer
types defined by ANSI, CEI/IEC and Australian standards.

The ATRT-03 S2 can be used as a stand-alone unit or can be computer-controlled. It can be
operated locally using its alpha-numeric keypad and rotary switch. Information is displayed on a
back-lit LCD screen (64 x 128 dot graphic) that is viewable in both bright sunlight and low-light
levels. Test reports can be printed in the field on the unit’s built-in 4.5-inch wide thermal
printer (ATRT-03 S2 and ATRT-03A S2 only). The ATRT-03 S2 can store up to 112 test records
and 128 test plans in Flash EEPROM. Test records or test plans can be stored or transferred to
and from a PC via the available interfaces (RS-232C port, USB port, USB Flash drive port).

Transformer Test Voltage

To prevent an accidental wrong test-lead hook-up (e.g., when the operator reverses H and X
leads), the ATRT-03 S2 outputs a low-level test voltage to verify the hook-up condition before
applying the full test voltage to the transformer. Three test voltages (8 Vac, 40 Vac, 100 Vac)
allow the ATRT-03 S2 to test CT’s and PT’s, as well as power transformers.

Auto-Detect Transformer Configuration

The ATRT-03 S2 can automatically detect 130 specific vector groups for different transformer
types defined by ANSI, CEI/IEC, and Australian standards.
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User Interface

The ATRT-03 S2 features a back-lit LCD screen (64 x 128 dot graphic) that is viewable in both
bright sunlight and low-light levels. The test results screen displays the transformer turns-ratio,
excitation current, phase angle, and percentage error. The unit is controlled via a rugged, 16-
key, membrane keypad and a digital rotary switch.

Transformer Test Plans

The ATRT-03 S2 can store up to 128 transformer test plans in its Flash EEPROM. A test plan is
comprised of the transformer nameplate voltages for each tap setting. The calculated turns-
ratio based on the nameplate voltages is compared with the measured turns-ratio. By recalling
a test plan, a transformer can be quickly tested and turns-ratio Pass/Fail reports can be
reviewed. Test plans can be created with the PC software and can be transferred to the ATRT-
03 S2 via the available interfaces (RS-232C port, USB port, USB F'ash drive port).

Internal Test Record Storage

Up to 112 test records can be stored in the ATRT-03'52’s Flash EEPROM memory. Each test
record may contain up to 33 turns-ratio, excitation current, phase angle and name plate voltage
readings. Test records can be recaliea locally or transferred to a PC via the available interfaces
(RS-232C port, USB port, USE Fi2sh drive port).

USB Flash Drive Interface

A built-in USB Flash drive interface provides a convenient method for transferring test plans
and test records to or from a USB Flash drive. The user can store up to 999 transformer test
plans on a USB Flash drive. Test plans can be transferred from a PC to a USB Flash drive, and
then a specific test plan on the USB Flash drive can be transferred to the ATRT-03 S2’s internal
Flash memory. Up to 999 test records from the field can be stored on a USB Flash drive. Test
records stored in the ATRT-03 S2’s internal memory can also be transferred to a USB Flash
drive. The supplied PC software can then be used to view the test records stored on the USB
Flash drive.

Computer Interface

In computer-controlled mode, the unit can be controlled via the RS-232C or USB port using the
supplied PC software (Transformer Turns-Ratio Analyzer application provided with each ATRT-
03 S2). This Windows® XP/Vista-based software can be used to run a test and to store test
results on a PC. Test results can also be exported to Microsoft® Excel.

Transformer Load Tap Changer Control

Transformer tap positions can be changed remotely using the unit’s built-in transformer load
tap changer. This remote-controlled tap changer feature eliminates the need to manually
change a transformer’s step-up and step-down taps.

Built-in Thermal Printer (ATRT-03 S2 and ATRT-03A S2 only)

The ATRT-03 S2 and ATRT-03A S2 feature a built-in 4.5-inch wide thermal printer that can print
test results. The printer and paper dispenser are mounted under the front panel for protection.
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1.2

Technical Specifications

1.2.1. ATRT-03 S2 Technical Specifications
Table 1. ATRT-03 S2 Technical Specifications

TYPE

PHYSICAL SPECIFICATIONS
OPERATING VOLTAGE
MEASUREMENT METHOD

TURNS-RATIO MEASURING
RANGE

TURNS-RATIO ACCURACY

TEST VOLTAGES

EXCITATION CURRENT
READING RANGE

PHASE-ANGLE
MEASUREMENT

DISPLAY

PRINTEPR
COMPUTER INTERFACES
EXTERNAL DATA STORAGE

PC SOFTWARE

INTERNAL TEST RECORD
STORAGE

INTERNAL TEST PLAN
STORAGE

LOAD TAP CHANGER
CONTACT

SAFETY
ENVIRONMENT

HUMIDITY (MAX)
ALTITUDE (MAX)
CABLES

WARRANTY

Portable, lightweight, automatic, 3-phase transformer turns-ratio meter
18"W x 7"H x 15"D (45.7 cm x 17.8 cm x 38.1 cm); Weight: 20 Ibs (9.0 kg)
100 — 240 Vac, 50/60 Hz

ANSI/IEEE C57.12.90

0.8 — 15,000

0.8 —1,999: +0.1%, 2,000 — 3,999: +0.25%. 4,000 — 15,000: +1% @ 8 Vac
0.8 —1,999: +0.1%, 2,000 — 3,999: +0.20%. 4,000 — 15,000: £1% @ 40 Vac
0.8 —1,999: +0.1%, 2,000 — 3,999: +0.15%. 4,000 — 15,000: +1% @ 100 Vac

8 Vac @ 1Amp, 40 Vac @ 0.2 Amp, 10C Vac @ 0.1 Amp
0 — 2 Amperes; Accuracy: +0.1 1nA, +2% of reading (z1 mA)

0 — 360 Degrees; Ascuacy: 0.2 degree (£1 digit)

Back-lit'.CD screen (64 x 128 dot graphic display); Viewable in bright
sunlignt and low-light levels

Suilt-in 4.5-inch wide thermal printer
One RS-232C port, One USB port

One USB Flash drive interface port; Up to 999 transformer test records can
be stored on a USB Flash drive (not included).

Windows® XP/Vista-based Transformer Turns-Ratio Analyzer application is
included with purchase price

Can store 112 transformer test records internally. Each record holds the test
record header and up to 33 readings per phase. The readings include turns
ratio readings, excitation current readings, and nameplate voltages.

Can store 128 transformer test plans internally. Test plans can be transferred
to the unit from the PC via the RS-232C/USB port or via the USB Flash drive
interface

240 Vac, 2 Amps

Designed to meet UL 61010A-1 and CAN/CSA C22.2 No. 1010.1-92
standards

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

90% RH @ 40° C (104° F) non-condensing
2000m (6562 ft) to fully safety specifications

One 15-foot Single-phase set, One 15-foot 3-phase set, One 25-foot
extension set, One safety ground, One USB, One RS-232C, One LTC cable,
cable bag

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-03A S2 Technical Specifications
Table 2. ATRT-03A S2 Technical Specifications

TYPE

PHYSICAL SPECIFICATIONS
OPERATING VOLTAGE
BATTERIES
MEASUREMENT METHOD

TURNS-RATIO MEASURING
RANGE

TURNS-RATIO ACCURACY

TEST VOLTAGES

EXCITATION CURRENT
READING RANGE

PHASE-ANGLE
MEASUREMENT

DISPLAY

PRINTEX
COMPUTER INTERFACES
EXTERNAL DATA STORAGE

PC SOFTWARE

INTERNAL TEST RECORD
STORAGE

INTERNAL TEST PLAN
STORAGE

LOAD TAP CHANGER
CONTACT

SAFETY
ENVIRONMENT

HUMIDITY (MAX)
ALTITUDE (MAX)
CABLES

WARRANTY

Portable, lightweight, automatic, 3-phase transformer turns-ratio meter
20"W x 7.5"H x 15.5”D (50 cm x 19 cm x 39.6 cm); Weight: 27 Ibs (12 kg)
100 — 240 Vac, 50/60 Hz

Two lead acid batteries (12V, 2 AH) provide up to 3 hours of operation
ANSI/IEEE C57.12.90

0.8 — 15,000

0.8 —1,999: £0.1%, 2,000 — 3,999: £0.25%. 4,000 — 15,000: +1% @ 8 Vac
0.8 —1,999: +0.1%, 2,000 — 3,999: £0.20%. 4,000 — 15,000: 1% @ 40 Vac
0.8 — 1,999: £0.1%, 2,000 — 3,999: £0.15%. 4,000 — 15,000: ¥1% @ 100 Vac

8 Vac @ 350 mA, 40 Vac @ 70 mA, 100 Va: @ 20 mA
0 — 2 Amperes; Accuracy: +0.1 mia, +29 of reading (1 mA)

0 — 360 degrees; Accuiccy. +0.2 degree ( +1 digit)

Back-lit LT screen (64 x 128 dot graphic display); Viewable in bright
sunlight and low-light levels

Euilt-in 4.5-inch wide thermal printer
One RS-232C port, One USB port

One USB Flash drive interface port; Up to 999 transformer test records can
be stored on a USB Flash drive (hot included).

Windows® XP/Vista-based Transformer Turns-Ratio Analyzer application is
included with purchase price

Can store 112 transformer test records internally. Each record holds the test
record header and up to 33 readings per phase. The readings include turns
ratio readings, excitation current readings, and nameplate voltages.

The unit can store 128 transformer test plans. Test plans can be transferred
to the unit from the PC via the RS-232C/USB port or via the USB Flash drive
interface

240 Vac, 1 Amp

Designed to meet UL 61010A-1 and CAN/CSA C22.2 No. 1010.1-92
standards

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

90% RH @ 40° C (104° F) non-condensing
2000m (6562 ft) to fully safety specifications

One 15-foot single-phase set, One 15-foot 3-phase set, one 25-foot
extension set, One safety ground, One USB, One RS-232, One LTC cable,
cable bag

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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1.2.3. ATRT-03B S2 Technical Specifications
Table 3. ATRT-03B S2 Technical Specifications

TYPE

PHYSICAL SPECIFICATIONS
OPERATING VOLTAGE
MEASUREMENT METHOD

TURNS-RATIO MEASURING
RANGE

TURNS-RATIO ACCURACY

TEST VOLTAGES

EXCITATION CURRENT
READING RANGE

PHASE-ANGLE
MEASUREMENT

DISPLAY

COMPUTER INTERFACES
EXTERNAL DATA STORAGT=

PC SOFTWARE

INTERNAL TEST RECORD
STORAGE

INTERNAL TEST PLAN
STORAGE

LOAD TAP CHANGER
CONTACT

SAFETY
ENVIRONMENT

HUMIDITY (MAX)
ALTITUDE (MAX)
CABLES

WARRANTY

Portable, lightweight, automatic, 3-phase transformer turns-ratio meter
18"W x 7"H x 15"D (45.7 cm x 17.8 cm x 38.1 cm ); Weight: 20 Ibs (9.0 kg)
100 — 240 Vac, 50/60 Hz

ANSI/IEEE C57.12.90

0.8 — 15,000

0.8 —1,999: £0.1%, 2,000 — 3,999: £0.25%. 4,000 — 15,000: +1% @ 8 Vac
0.8 —1,999: +0.1%, 2,000 — 3,999: +0.20%. 4,000 — 15,000: 1% @ 40 Vac
0.8 —1,999: +0.1%, 2,000 — 3,999: +£0.15%. 4,000 — 15,000: 1% @ 100 Vac

8 Vac @ 1Amp, 40 Vac @ 0.2 Amp, 100 Vac @ 0.1 Amp
0 — 2 Amperes; Accuracy: 0.1 mA, +2% cfreading (1 mA)

0 — 360 Degrees; Accuracy: +).2 degree (x1 digit)

Back-lit LCD screen (64 x 128 dot graphic display); Viewable in bright
sunlight and jow-iight levels

One RS-232C port, One USB port

Orie USB Flash drive interface port; Up to 999 transformer test records can
be stored on a USB Flash drive (not included).

Windows® XP/Vista-based Transformer Turns-Ratio Analyzer application is
included with purchase price

Can store 112 transformer test records internally. Each record holds the test
record header and up to 33 readings per phase. The readings include turns
ratio readings, excitation current readings, and nameplate voltages.

Can store 128 transformer test plans internally. Test plans can be transferred
to the unit from the PC via the RS-232C/USB port or via the USB Flash drive
interface

240 Vac, 2 Amps

Designed to meet UL 61010A-1 and CAN/CSA C22.2 No. 1010.1-92
standards

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

90% RH @ 40° C (104° F) non-condensing
2000m (6562 ft) to fully safety specifications

One 15-foot Single-phase set, One 15-foot 3-phase set, One 25-foot
extension set, One safety ground, One USB, One RS-232C, One LTC cable,
cable bag

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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1.3 Controls and Indicators

The ATRT-03 S2, ATRT-03A S2, and ATRT-03B S2 controls and indicators are shown in Figure 1,
Figure 2, and Figure 3, 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.

e

-"i

i
£

HEDE
(o ]z=]ro]fir]

[ EEE

Figure 1. ATRT-03 S2 Controls and Indicators
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Table 4. Functional Descriptions of ATRT-03 S2 Controls and Indicators

Item Panel Markings Functional Description
Number
EMERGENCY Emergency turn-off test voltage switch.
1 TURN OFF
“PUSH”
> Back-lit LCD screen (62 x 128 dot graphic), viewable in bright sunlight
and low-light levels.

3 H H voltage connector.
4 USB USB Flash drive interface port.

MEM
5 X X voltage connector.
6 LTC Load Tap Changer controller connector.

CONTROL
7 4.5-inch wide thermal printe;.
8 120-240 Vac, 2A, 50-60Hz  Input power connectcr and fused power switch with third-wire safety
Fuse: 250Vac, 5A Fast-Blow ground.
9 GROUND Ground stud tor connecting to sub-station ground.
CHANGE Conirol knob. You can scroll through menu items by turning the
10 “PUSH" control knob. A highlighted menu item can be selected by pushing the
TO SELECT control knob.
1 LTC Load Tap Changer control buttons.
CONTROL

12 Rugged alpha-numeric keypad.

TEST This LED flashes in response to commands or when a test voltage is
13 IN applied to the test transformer.

PROGRESS

14 RS-232C RS-232C PC interface connector.

USB USB PC interface connector.
15 PC
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Figure 2. ATRT-03A S2 Controls and Indicators




REV 2 ATRT-03 S2, ATRT-03A S2, AND ATRT-03B S2 USER’S MANUAL

Table 5. Functional Descriptions of ATRT-03A S2 Controls and Indicators

Item Panel Markings Functional Description
Number
EMERGENCY Emergency turn off test voltage switch.
1 TURN OFF
“PUSH”
2 Back-lit LCD screen (64 x 128 dot graphic), viewable in bright sunlight
and low-light levels.
3 H H voltage connector.
4 USB USB Flash drive interface port.
MEM
5 X X voltage connector
6 LTC Load Tap Changer controller connector.
CONTROL
7 POWER Power switch
8 120-240 Vac, 2A, 50-60Hz Input power connecior witn third-wire safety ground.
Fuse: 250Vac, 5A Fast-Blow
9 GROUND Ground stud for connecting to sub-station ground.
10 CHARGE L 12D s lit when internal batteries are being charged.
1 +12V 12 VDC input connectors.
GROUN®
12 4.5-inch wide thermal printer.
CHANGE Control knob. You can scroll through menu items by turning the control
13 “PUSH" knob. A highlighted menu item can be selected by pushing the control
TO SELECT knob.
14 LTC Load Tap Changer control buttons.
CONTROL
15 Rugged alpha-numeric keypad
TEST This LED flashes in response to commands or when a test voltage is
16 IN applied to the test transformer.
PROGRESS
17 RS-232C RS-232C PC interface connector.
UsB USB PC interface connector.
18 PC
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Figure 3. ATRT-03B S2 Controls and Indicators
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Table 6. Functional Descriptions of ATRT-03B S2 Controls and Indicators

Item Panel Markings Functional Description
Number
EMERGENCY Emergency turn off test voltage switch.
1 TURN-OFF
“PUSH”
2 Back-lit LCD screen (64 x 128 dot graphic), viewable in bright sunlight
and low-light levels.
3 H H voltage connector.
4 USB USB Flash drive interface port.
MEM
5 X X voltage connector.
6 LTC Load Tap Changer controller connector.
CONTROL
7 120-240 Vac, 2A, 50-60 Hz  Input power connector anc fusac power switch with third-wire safety
Fuse: 250Vac, 5A Fast-Blow  ground.
8 GROUND Ground stud for zerrecting to sub-station ground.
CHANGE Contrel knwk. You can scroll through menu items by turning the control
9 “PUSH” knoi. A nighlighted menu item can be selected by pushing the control
TO SELECT krob.
10 LTC Load Tap Changer control buttons.
CONTRCL
11 Rugged alpha-numeric keypad.
TEST This LED flashes in response to commands or when a test voltage is
12 IN applied to the test transformer.
PROGRESS
13 RS-232C RS-232C PC interface connector.
USB USB PC interface connector.
14 PC
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2.0 PRE-TEST SETUP

2.1  Operating Voltages

All three ATRT-03 S2 models can be powered by ac line voltage of 100-240 Vac, 50/60 Hz. For
greater flexibility, the ATRT-03A S2 features an internal rechargeable lead acid battery and can
also be powered by a 12 Vdc external source. The ATRT-03 S2 has built-in ground fault isolation
detection and will only operate with voltages that are ground-fault isolated.

2.2 LCD Screen Contrast Control

To increase the LCD screen contrast, press and hold the [PAPER A 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 [PAPER - Contrast] key for two
seconds. Release the button when the desired contrast leve! has been reached.

2.3  Printer Paper Control

To advance the thermal printer paper, press zic release the [PAPER A Contrast] key.
To retract the thermal printer paper, vi2ss and release the [PAPER v Contrast] key.
2.4  Printer Paper

The ATRT-03 S2 and ATRT-03A S2’s built-in thermal printers use 4.5-inch wide thermal paper for
printing test results. To maintain the highest print quality and to avoid paper jams, the use of
thermal paper supplied by Vanguard Instruments Company is highly recommended. Additional
paper can be ordered from the following sources:

Vanguard Instruments Co, Inc.
1520 S. Hellman Avenue
Ontario, CA 91761

Tel: 909-923-9390

Fax: 909-923-9391

Part Number: VIC TP-4 paper

BG Instrument Co.

13607 E. Trent Avenue
Spokane, WA 99216

Tel: 509-893-9881

Fax: 509-893-9803

Part Number: VIC TP-4 paper
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2.5 Replacing the Load Tap Changer Controller Fuses

The ATRT-03 S2 features a built-in Load Tap Changer (LTC) controller that can raise or lower the
LTC tap position from the front panel. The LTC controller circuit uses two 250 Vac/2A, NO, relay
contacts to simulate the LTC Raise/Lower switches. Each relay contact is protected by a 1A/250
Vac fuse (5 X 20mm, fast acting). The fuse should be replaced with a Littlefuse P/N 217001 or
equivalent. Follow the instructions below to replace the LTC controller fuses:

a. Remove the ATRT-03 S2 from its casing by removing the four screws from the bottom of
the case:
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b. The LTC control board is located under the left side of the front panel as shown in the
figure below. Flip the unit over to easily access the LTC control board fuses.

RAISE Fuse
(250 Vac / 1A Fast Blow)

c. Replace any fuses as necessary with Littlefuse P/N 217001 or equivalent (250 Vac/1A, 5
X 20mm fast-acting type).

d. Re-secure the unit in its casing with the screws that were removed in step a.
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3.0 OPERATING PROCEDURES

The ATRT-03 S2 should always be grounded with the provided ground cable before connecting
H and X cables. The transformer bushings should also be grounded before connecting test leads
to the transformer. This will prevent inducing any voltages into the ATRT-03 S2. All transformer
bus connections must be removed, and the transformer must be isolated before performing
any tests. Typical transformer connection diagrams are illustrated in the sections below.

3.1 Connection Diagrams
3.1.1. Typical Front Panel Connections

Ground Cable

Power ca_k_!e

{¢xc canle |

! _1_-i|?|?l

ZEEE

Einl [

Figure 4. Typical Front Panel Cable Connections
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3.1.2. Typical Connections to a Load Tap Changer (LTC)

LOWER | _RAISE
r | - \
if = & # & L
TCS _________ # AL ] j 12088 } 120 ’5-:@
L R 2 o
® S T 4
LOWER RAISE 4
@ |
2 E

Figure 5. Typical Connections to a Load Tap Changer (LTC)
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3.1.3. Typical Connections to a Delta-Wye Transformer

(H2) (X2)

ATRT-03 /A2

Automatic Transformer Ratio Tesber u

Figure 6. Typical H & X Cable Connections to a Delta-Wye Transformer
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3.1.4. Typical Connections to a Single Phase Transformer

(H1) = H1 (X1)

X1 w8
D | [

Figure 8. Typical Connections to a Single Phase Auto Transformer
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3.1.5. Typical Connections to a Voltage Regulator

H1 SOURCE SERIES WINDING
S rl_l_l-

RAISE

SHUNT
WINDING

COMMON

e T e

SERIES WINDING

-I-I-Iﬂ

SOURCE

| I S—

i COMMON

Figure 10. Typical Connections to a Type B Voltage Regulator
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3.1.6. Typical Connections to a Donut Type (un-mounted) Current Transformer

Figure 11. Typical Connections to a Donut Type (un-mounted) Current Transformer (CT)

l The H and X test leads are reversed for the CT ratio test connections shown
above.
NOTE
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3.1.7. Typical Connections to a Multi-Tap Current Transformer

Figure 12. Typical Connections to a Multi-Tap Current Transformer
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3.1.8. Typical Connections to a Bushing Mount CT on a Single Phase Transformer

X1 ﬁ BUSHING CT
H1 /

Iy —oxi

JUMPER
LEAD

Figure 13. Typical Connections to a Bushing Mount CT on a Single Phase Transformer
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3.1.9. Typical Connections to Bushing Mount CT’s on Delta Transformer

JUMPER INSTALLATION ON
SECONDARY WINDING

X2
H2 (é

® b
T lo X1 4;" )
(]

| SRz
“B" PHASE
BUSHING cT |

- JUMPER CABLE
‘A" ®HASE "C" PHASE
BUSHING CT BUSHING CT
H1® ~A TH2 H2| v~ 1@H1
H1 . l I H3

& -] o1 N

4 [ ] [ ] 2

X1 X3
X1 X2 JUMPER CABLE § X2 | x1

H1| HO H3

Figure 14. Typical Connections to Bushing Mount CT's on Delta Transformer

l The CT turns-ratio is obtained by performing a Ynd11 test.

NOTE
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3.1.10. Typical Connections to Bushing Mount CT’s on Wye Transformer

JUMPER INSTALLATION ON PRIMARY WINDING

H3

H2

HO

HO >
; /
AV o9
- 2\ 4]/ JUMPER CABLE "B" PHASE
X o BUSHING CT

JUMPER CABLE

X1

"A" PHASE
BUSHING CT

"C"PHASE\
|susHingcT v @

Figure 15. Typical Connections to Bushing Mount CT's on Wye Transformer

l The CT turns-ratio is obtained by performing a YnynO test.

NOTE
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3.2  Setting the Test Voltage

The ATRT-03 S2 offers three test voltages, 8 Vac, 40 Vac, and 100 Vac. The unit always defaults
to 40 Vac at power-on. The 8 Vac test voltage is for testing transformers which require low test
voltages, such as metering Current Transformers (CT’s). For metering CT’s, higher voltages may
drive the CT’s into saturation, thus giving invalid results. The 40 Vac test voltage is
recommended for testing power transformers. The 100 Vac test voltage is recommended for
testing power transformers in noisy environments. Follow the steps below to set the test

voltage:

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

. RUM TEST
. SETUF |
. TEST PLAMS
. DIAGHOSTIC

B lw RS

TIME: 11223061
DATE:  @7-28-18

Press the [2] key (SETLP).

l You can select menu options by typing the corresponding option number using
the alpha-numeric keypad or by using the control knob. To select menu

NOTE options using the control knob, turn the knob clockwise or counter-clockwise
to highlight the next or previous menu item respectively. Once the desired
menu option is highlighted, push the control knob to select it.

b. The following screen will be displayed:

1. RECORD ID 1. RECORD ID
[2. TEST YOLTAGE | [2. TEST YOLTAGE
%. PRIMT RECORD %, DISFLAY RECORD
4, SAVE-RESTORE RECORD 4, SAVE-RESTORE RECORD
5. SET TIME 5. SET TIME
ATRT-03 S2 and ATRT-03A S2 ATRT-03B S2

Press the [2] key (TEST VOLTAGE).
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The following screen will be displayed:

2 MOLTS
« 48 MOLTS
188 VOLTS

[ O

([11, [2], or [3]).

Select the desired test voltage by pressing the corresponding key on the numeric keypad

d. The voltage will be set and the following confirmation message will be displayed:

48 VOLTS SET

Yawwmw

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:

. REUH TEST

« SETLIF

« TEST FLAHS
« DIAGHOSTIC

B lw R

TIME: 11223561
DATE:  @7v-28-18

Press the [2] key (SETUP).

b. The following screen will be displayed:

RECORD ID

TEST WOLTAGE

FEIMT RECORD

« SAVEC-RESTORE RECOEL

SET TIME |

Lh b LW RS

Press the [5] key (SET TIME).

c. The following screen will be displayed:

EMTER DRTE
Fr=0D-"

Enter the date using the alpha-numeric keypad.

d. The following screen will be displayed:

EMTER TIME
HH: M= 55

Enter the current time using the alpha-numeric keypad. When the complete time has
been entered, you will be immediately returned to the “START-UP” menu.
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3.4  Performing Tests
3.4.1. 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. To enter the
header information:

a. Start from the “START-UP” menu:

1. RUM TEST
[Z. SETUF

Z. TEST FLAaMNS
DIAGHOSTIC

I

TIME: 11223861
DATE: @7-28-18

Press the [2] key (SETUP).

b. The following screen will b= displayed:

vowmwmwm

1. FECORD 1D | 1. FECORD 1D |
2. TEST YOLTAGE 2. TEST YOLTAGE
Z. PRINT RECORT Z. DISFLAY RECORD
4. SAVE-RESTORE RECORD 4. SAYE-RESTORE RECORD
s. SET TIME 5. SET TIME

ATRT-03 52 and ATRT-03A S2 ATRT-03B S2

Press the [1] key (RECORD ID).

c. The following screen will be displayed:

COMPAMHY

T-0 TO POSITION
"EMTER" TO ACCERPT

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 [PAPER A Contrast] key to move to the next character. Press the [PAPER
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v Contrast] key to move to the previous character. Press the [ENTER] key when you
are done typing the company name.

d. The following screen will be displayed:

STATIOM:

T-d TO POSITION
"EMTER" TO ACCEPT

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

e. The following screen will be displayed:

CIRCUIT:

T-4 TO POSITION
"EMTER" TO ACCEPT

Type the circuit information using the alpha-numeric keypad and then press the
[ENTER] key.

f. The following screen will be displayed:

MAMNUFACTURER:

T-0 TO POSITION
"EMTER" TO ACCERPT

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 ACCEPT

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 HUMEBEER:

T-d TO POSITION
"EMTER" TO ACCERT

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
"EMTER" TO ACCERPT

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-d 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.




ATRT-03 S2, ATRT-03A S2, AND ATRT-03B S2 USER’S MANUAL REV 2

3.4.2. Testing a Single Phase Transformer
Follow the steps below to test a single phase transformer:

a. Start from the “START-UP” menu:

. RUH TEST |
SETUR

TEST PLAMS
DIAGHOSTIC

RO

TIME: 13843815
DATE:  @7v-28-18

Press the [1] key (RUN TEST).

b. The following screen will be displayed:

WEMR COMFIGE
1. SIMNGLE FHASE |

2. Iy
Z.'d
4. Iid
P T
E. HEAT PAGE

Press the [1] key (SINGLE PHASE).

c. The following screen will be displayed:

HAME PLATE WOLTAGE?Y
1. YES
2. MO
l If you had entered name plate voltages for a previous test, the following
screen will be displayed instead of the above screen:
NOTE
MAME PLATE WOLTAGE?
1. YES
2. HO

2. USE FEEY DATA

Press the [3] key if you would like to use the name plate voltage values from

the previous test performed. Continue to step d.
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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 WOLTAGE:
H: =\

5 I

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

MAME FLATE WOLTAGE:
H: =\

ZadEa 2

Press the [ENTER] key. The screen will be updated as shown below:

MAME FLATE WOLTRGE:

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

MAME FPLATE WOLTRGE:

T

"

Z2adE8 @ 2408

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 values. Continue to step d.
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d. The following screen will be displayed:

"START" TO TEST
)5
"STORP" TO ARBORET

Press the [START] key to initiate the test.

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

TEST IM FPROGEESS
FLERSZE WAIT...

--—

The test results wilibe aisplayed on the LCD screen when testing has finished:

REATIO WA RDIFF
+18. 8684 8084 8,84

The polarity is displayed as either a plus sign (+) for “in-phase” or a minus sign (-) for
“out-of-phase”. The value listed under “% DIFF” is the percentage error.

The percentage error (% DIFF) is calculated as the absolute value of:

[(Calculated Ratio — Measured Ratio) / Calculated Ratio)] x 100
NOTE

Press any key to continue.
If using an ATRT-03 S2 or ATRT-03A S2, continue to step f.
If using an ATRT-03B S2, continue to step h.
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f. The following screen will be displayed:

PRIMT TEST RESULTS?
[1. YES |
2. MO

Press the [1] key (YES) to print the test results.

g. The following screen will be displayed:

FEIMT FORMAT?
1. COLLMH
2. DETAILED

Press the [1] key (COLUMN) to print a columnar report (see Figure 16) or press the [2]
key (DETAILED) to print a detailed report (see Figure 17).

h. The following screen will be displayed:

KEEF THIS READIMG?
[1. ¥ES |
2. MO

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

i. The following screen will be displayed:

TEST SAVED

Press any key to continue.
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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 EBEUF

1. AFFEHD FREY. DATA
2. CLEAR PREM. DATA

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

The following screen will then oe displayed:

\mm

TEST SAVED

Press any key to continue.

j-  The following screen will be displayed:

ElIH AHOTHERE TEST?
1. YE=

(2. HO |
. EEFEAT PREW. TEST

Press the [2] key (NO).
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k. The following screen will be displayed:

SEWE THIS RECORDT
[1. YES |
2. MO

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

l.  The following screen will be displayed momentarily:

SAVING RECORD. ..

FLERSE WAIT...

The following confiirmation screen will then be displayed:

RECORD HUMEER 1
HRs BEEH SAVED!

l 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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TRANSFORMER TEST RESULTS

rTEST VOLTAGE = oSO WV

- T vTFE = SINGLE FPHasSE =FORMER

@—bDﬁTE:O?/ZB/lO TIME: 1S:S5=: =23
cComMFPaNT - vaNGUAaRD INSTRUMENTS
STATION: FacToRY
CIRCUIT : 1=ov

®—- MER : AaBc
MODEL : SINGLE FPHASE
SN 1masseTa90
KVvAa RTG: 1o
OPERATOR : HATI

SINGLE FPHAAaSE

H A ——————— ] = Pl Tl —— e
H TaFs H UL rAacEs =, 400 4|
= TEFPe L AL TAGESs ==

CARLCULSTED RV XOs 10 . OO0 -4

b &b

PHS mM_FraTio ma PFHAaSE <DOIFF
= =+ a0 . OO0 O . = — O . O= O . O
I:lﬂTE,: O?a\'EZ/.‘LO TIFME = 1.5 = 53\ =g =]

6 © & o

Figure 16. Single Phase Test Results Printout - Column Format
(ATRT-03 S2 and ATRT-03A S2 only)

Table 7. Descriptions of Single Phase Test Results Elements (Column Format)

Item

Number Description
1 Test record date and time.
2 Test record header information (see section 3.4.1).
3 Test voltage.
4 Type of transformer under test.
5 H tap voltage.
6 X tap voltage.
7 Calculated ratio.
8 Percentage error between the calculated ratio and the measured ratio.
9 Excitation current.
10 Measured ratio.
11 Winding polarity.




REV 2 ATRT-03 S2, ATRT-03A S2, AND ATRT-03B S2 USER’S MANUAL
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Figure 17. Single Phase Test Results Printout - Detailed Format
(ATRT-03 S2 and ATRT-03A S2 only)
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Table 8. Descriptions of Single Phase Test Results Elements (Detailed Format)

Item

Number Description
1 Test record date and time.
2 Test record header information (see section 3.4.1).
3 Test voltage.
4 Type of transformer under test.
5 H tap voltage.
6 X tap voltage.
7 Calculated ratio.
8 Measured ratio.
9 Percentage error between the calculated ratio and the measured ratio.
10 Measured transformer turns ratio.
11 Measured voltage ratio.
12 Winding phase angle.
13 Excitation current.
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3.4.3. Testing a Dyn1 (12,000 V/208 V) Transformer
Follow the steps below to test a Dyn1 (12,000 V/208 V) transformer:
a. Start from the “START-UP” menu:

LM _TEST |
. SETUF

. TEST PLAMS
. DIAGHOSTIC

RO

TIME: 13843815
DATE:  @7v-28-18

Press the [11 key (RUN TEST).

b. The following screen will be displayed:

“FME COMFIGE
1. STHGLE PHARSE

[z, oy RYY
. d
. Id

« Ty
« HEST PRAGE

[ I O

1T

Press the [2] key (Dy).

c. The following screen will be displayed:

%A ACCESSIELE?
[1. YES |
2. MO

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

« Dynli m
« Oyn3

« Iyns
Tynv
« Oyn'a

. Iynil
« AUTO DETECT

L S L

L

Press the [1]1 key (Dyn1).

e. The following screen will be displayed:

MAME FLATE WOLTAGEY
1. YES
2. HO

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.

MAME FLATE WOLTRGE:

H: %

5 I

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

MAME FLATE WOLTRGE:

H: %

2adE8 2
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Press the [ENTER] key. The screen will be updated as shown below:

HAME PLATE YOLTAGE:

H ot ¥

1268 @ &

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

HAME FLATE WOLTAGE:

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

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

f. The following screen will be displayed:

"STRRET™ TO TEST
THEEE FHASE OF
"STOR® TO ABOET

Press the [START] key to initiate the test.

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

TEST IM FPROGEESS
FLERSZE WAIT...
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The screen will be updated with the Phase A test results as shown:

TEST EESULTS:
REATIO wA =DIFF
A +108. 84 08602 6,11

wFME TYPE: Dynl

Testing will continue, and the screen will be updated with the Phase B test results as
shown:

TEST EESLLTS:
FEATIO  wA =DIFF

A +108.84 BEa:2 68,11
B +108.832 0862 @, 12

wFME TYPE: Dynl

Finally, the screen will be updated with the Phase C test results as shown:

TEST EESLLTS:
FEATIO wA ®DIFF

A +106. 84 BEa:s  B8.11
B +1068.83 08a:2 A, 12
C +108.81 686 6.89

wFME TYPE: Dynl

Press any key to continue.
If using an ATRT-03 S2 or ATRT-03A S2, continue to step h.
If using an ATRT-03B S2, continue to step j.

h. The following screen will be displayed:

FRIMT TEST RESULTST
[1. YES |
2. MO

Press the [1] key (YES) to print the test results.
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i. The following screen will be displayed:

FEIMT FORMAT?
1. CoOLLMH
2. DETAILED

Press the [1] key (COLUMN) to print a columnar report (see Figure 18) or press the [2]
key (DETAILED) to print a detailed report (see Figure 19).

j.  The following screen will be displayed:

KEEF THIS READIMGT
[1. YES |
2. MO

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

k. The following screen will be displayed:

TEST SAVED

Press any key to continue.

I.  The following screen will be displayed:

REUM AMOTHER TEST?
1. YES

[z, HO I
Z. REPEAT PREY. TEST

Press the [2] key (NO).
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m. The following screen will be displayed:

SEWE THIS RECORDT
[1. YES |
2. MO

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

n. The following screen will be displayed momentarily:

SAVING RECORD. ..

FLERSE WAIT...

The following confiirmation screen will then be displayed:

RECORD HUMEER 1
HRs BEEH SAVED!

Press any key to return to the “START-UP” menu.
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TRANSFORMER TEST RESULTS
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Figure 18. Dynl Test Results Printout - Column Format
(ATRT-03 S2 and ATRT-03A S2 only)
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Table 9. Descriptions of Dynl1 Test Results Elements (Column Format)

Item Description
Number
1 Test record date and time.
2 Test record header information (see section 3.4.1).
3 Test voltage.
4 Type of transformer under test.
5 Transformer configuration diagrams (H and X).
6 H tap voltage.
7 X tap voltage.
8 Calculated ratio.
9 Measured ratio, excitation current, phase angle, and percentage error for Phase A.
10 Measured ratio, excitation current, phase angle, and percentage eiror for Phase B.
11 Measured ratio, excitation current, phase angle, and parc2ntage error for Phase C.
12 Winding polarity.
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TRANSFORMER TEST RESULTS
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Figure 19. Dyn1 Test Results Printout - Detailed Format
(ATRT-03 S2 and ATRT-03 S2A only)
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Table 10. Descriptions of Dynl1 Test Results Elements (Detailed Format)

Item

Number Description
Test record date and time.
2 Test record header information (see section 3.4.1).
3 Test voltage.
4 Type of transformer under test.
5 Transformer configuration diagrams.
6 Test H1-H3 and X1-X0 section heading.
7 H1-H3 tap voltage.
8 X1-X0 tap voltage.
9 H1-H3, X1-X0 calculated ratio.
10 H1-H3, X1-X0 measured ratio.
11 H1-H3, X1-X0 percentage error between calculated ratio ainoc measured ratio.
12 H1-H3, X1-XO0 transformer turns ratio.
13 H1-H3, X1-X0 voltage ratio.
14 H1-H3, X1-X0 measured phase angle.
15 H1-H3, X1-X0 measured exctation current.
16 Test H2-H1 and X2-X0 s=ction heading
17 H2-H1 tap voltage.
18 X2-X0 tap voltage.
19 H2-H1, X2-XO0 calculated ratio.
20 H2-H1, X2-X0 measured ratio.
21 H2-H1, X2-X0 percentage error between calculated ratio and measured ratio.
22 H2-H1, X2-X0 transformer turns ratio.
23 H2-H1, X2-X0 voltage ratio.
24 H2-H1, X2-X0 measured phase angle.
25 H2-H1, X2-X0 measured excitation current.
26 Test H3-H2 and X3-X0 section heading.
27 H3-H2 tap voltage.
28 X3-X0 tap voltage.
29 H3-H2, X3-X0 calculated ratio.
30 H3-H2, X3-X0 measured ratio.
31 H3-H2, X3-X0 percentage error between calculated ratio and measured ratio.
32 H3-H2, X3-X0 transformer turns ratio.
33 H3-H2, X3-X0 voltage ratio.
34 H3-H2, X3-X0 measured phase angle.
35 H3-H2, X3-X0 measured excitation current.
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3.4.4. Testing a Three Phase Transformer Using Auto Detect Mode

The ATRT-03 S2 provides a convenient Auto Detect mode that can automatically detect 130
specific vector groups for different transformer types defined by ANSI, CEI/IEC, and Australian
standards. The transformer configurations supported are listed in Appendix A. The ATRT-03 S2
can detect the vector diagrams for Delta-Delta, Wye-Wye, Delta-Wye, and Wye-Delta
transformer types. Follow the steps below to test a three phase transformer using auto detect
mode:

a. Start from the “START-UP” menu:

1. run TEST |
2. SETUP

Z. TEST PLAMS
4. DIAGHOSTIC

TIME: 15845015
DATE:  @7-28-18

Press the [1] key (RUN TEST).

b. The following screenwi'l ke displayed:

AFME COMFIGE
1. SIHMGLE FHAZE

. Iy
v 1
. Id
- Y
« HEXT PAGE

2

e}

(| B

Select a supported three phase transformer test by pressing the corresponding numeric
key on the keypad ([2], [3], [4], or [5]. For this example, we will perform a Yd test
(option 3).

c. The following screen will be displayed:

HE ACCESSIELES?
[1. YES |
2. HO

Press the [1] key (YES).




ATRT-03 S2, ATRT-03A S2, AND ATRT-03B S2 USER’S MANUAL REV 2

d. The following screen will be displayed:

YHd 1
YHAZ
. THAS
. YHAT
YHAS
YHA111
AUTO DETECT |

[

e}

i IR ) B -

Press the [7] key (AUTO DETECT).

e. The following screen will be displayed:

MAME FLATE WOLTAGEY
1. YES
2. HO

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.

MAME PLATE YOLTAGE:
H: %

5 I

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

MAME PLATE YOLTAGE:
H: %

1: 734 &
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Press the [ENTER] key. The screen will be updated as shown below:

MAME FLATE WOLTAGE:
H ot ¥

1,724 ¢ @

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

HAME FLATE WOLTAGE:
H: =\

1,734 & 168

[ 1S L N

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

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

f. The following screen will be displayed:

"STRRET™ TO TEST
THEEE FHASE OF
"STOR® TO ABOET

Press the [START] key to initiate the test.

g. The following screen will be displayed while the unit determines the transformer
configuration:

THd AUTO DETECT

TESTIMG YHd1
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The ATRT-03 S2 will start testing the transformer configurations starting with YNd1. If
the transformer is not a type YNd1, it will continue to test for the next type (YNd3,
YNd5, etc.) until the transformer type has been determined. The screen will be updated
as shown below to indicate which configuration is currently being tested for:

THd AUTO DETECT

TESTIMG YHAZE

Once the transformer type has been determined, the unitvll start performing the test.

h. The screen will be updated with the Phase A testresiilts as shown:

TEST EESLLTS:
FEATIO  wA ®IDIFF
A +18.837 8.8 £l A

wFME TYPE: M1

Testing will continue, and the screen will be updated with the Phase B test results as
shown:

TEST EESLLTS:
FEATIO  wA ®IDIFF

A +18.837 8.8 B e
B +10.840 8.7 .34

wFME TYPE: %M1
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Finally, the screen will be updated with the Phase C test results as shown:

TEST EESULTS:

REATIO wA =DIFF
A +18.857 8.8 &, 46
B +10.848 8.7 .24
C +18.857 8.8 &, 46

wFME TYPE: %M1

Press any key to continue.
If using an ATRT-03 S2 or ATRT-03A S2, continue to step i.
If using an ATRT-03B S2, continue to step k.

i. The following screen will be displayed:

FRIMT TEST RESULTS?
[1. ¥E= |

2. MO

Press the [1] key (YES) to print the test results.

j. The following screen will be displayed:

FEIMT FORMAT?
1. COLLUMH
2. DETARILED

Press the [1] key (COLUMN) to print a columnar report or press the [2] key (DETAILED)
to print a detailed report.

k. The following screen will be displayed:

KEEF THIS READING?
[1. Y¥ES |
. MO

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




ATRT-03 S2, ATRT-03A S2, AND ATRT-03B S2 USER’S MANUAL REV 2

I. The following screen will be displayed:

TEST SAVED

Press any key to continue.

m. The following screen will be displayed:

RUY AMOTHER TEST™?
1. YES

(2. HO [
2. FEFPEAT FEEY. TEST

Press the [2] key (NO).

n. The following screen will be displayed:

SHVE THIS RECORD?
[1. ¥ES |
2. MO

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

0. The following screen will be displayed momentarily:

SAVING RECORD. ..

FLEASE MWAIT...
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The following confirmation screen will then be displayed:

FECORD HUMEER 4
HAs BEEHM SRVED!

Press any key to return to the “START-UP” menu.
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3.5 Working With Test Records
3.5.1. 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 atest or restore a test record to the working memory (see section 3.5.2 and
3.5.3), and then start from the “START-UP” menu:

1. RUHM TEST
2. SETUF |
Z. TEST FLANS
4, DIAGHOSTIC

TIME: 15:45:15
DATE: A7-28-1%

Press the [2] key (SETUP).

b. The following screen will be displayed:

1. RECORD ID 1. RECORD ID
2. TEST VOLTAGE 2. TEST VOLTAGE
Z. FRINT RECORD Z. DISPLAY RECORD

Il 4. SAVE-RESTORE RECORD || Il 4. SAVE-RESTORE RECORD ||
5. SET TIME 5. SET TIME

ATRT-03 S2 and ATRT-03A S2 ATRT-03B S2

Press the [4] key (SAVE/RESTORE RECORD).
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c. The following screen will be displayed:

1. RESTORE RECORD
[Z. SAYE RECORD |

2. RECORD DIRECTORY
4. ERASE RECORD

Press the [2] key (SAVE RECORD).
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 %o step e.

d. The following screen will be displayed:

1. SAVE THTERMALLY
2. SAVE TO THUME DREIVE

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_BEA1 SAYED TO
THUME DRIVE.

Press any key to return to the “START-UP” menu.
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e. The following screen will be displayed:

RECORD HUMEEE 5
HAs BEEM SRVED!

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

Use the steps below to restore a test record from the ATRT-03 S2’s Flash EEPROM to the
working memory:

a. Start from the “START-UP” menu:

. REUH TEST

« SETLIF

« TEST FPLAHS
« DIAGHOSTIC

B lw RS

TIME: 13843815
DATE:  @7v-28-18

Press the [2] key (SETUP).

b. The following screen will be displayed:

1. RECORD ID | 1. RECORD ID
2. TEST YOLTAGE 2. TEST YOLTAGE
Z. PRINT RECORD Z. DISPLAY RECORD
Il 4. SAVE-RESTOR: SECORD | Il 4. SAVE-RESTORE RECORD ||
5. SET TIME 5. SET TIME
ATRT-03 S2 and ATRT-03A S2 ATRT-03B S2

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

c. The following screen will be displayed:

[ 1. RESTORE RECORD I
. SAVE RECORD
Z. RECORD DIRECTORY
4. ERASE RECORT

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

FESTORE REECORD
1.EMTER REECORD HUMEBER
2.5CROLL TO SELECT

l If you have a USB Flash drive inserted in the ATRT-03 S2’s “USB MEM” port,
the following screen will be displayed instead of the above screen:

NOTE |1, INTERMAL STORAGE ﬂ
2. THUME DRIVE

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

RESTORE REECORD
1.EHTER EECORED 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:

RESTORE RECORD
MHUMEER:

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!
FRIMT RECORD?
[1.¥ES
2. HO

Press the [1] key (YES) to print the test record.
If using an ATRT-03 S2 or ATRT-03A S2, continue to step 1.3.
If using an ATRT-03B S2, continue to step 1.4.

1.3. The following screen will be displaved:

FRIMT RECORT
[1.FRIMT TO LCI' _ |

2.FEIMT TO FRLINTER

Press the [1] key (PRINT TO LCD) to display the restored test record data
on the unit’s LCD screen. Continue to step 1.4.

Press the [2] key (PRINT TO PRINTER) to print the restored test record
data on the unit’s built-in thermal printer. The following screen will be
displayed:

FEIMT FORMAT?
1. COLUMH
2. DETRILED

Press the [1] key (COLUMN) to print the test report in columnar format, or
press the [2] key (DETAILED) to print the test report in detailed format.

The test report will be printed, and you will be returned to the “START-
UP” menu. The restored test record will remain loaded in the working
memory.
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1.4. The basic information about the restored test record will be displayed as
shown:

THd 1

MUM TESTS: 1
BY-22018 0 BTI52:58

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

1 THA1
2 MOLTS

EATIO  wa HUlFF
A +18.837 o2
B +18.545 a.7
C +in.a37 8.8

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

"UR® TO sCROLL FWD
"OWHT TO SCREOLL EYS

Press the [PAPER A Contrast] button or the [PAPER v Contrast]
key to display the next or previous test record, respectively.
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The basic test record information will be displayed as shown:

1 AT-21-18 @985
SIHGLE PHASE
il 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 64.
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3.5.3. 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-03 S2’s working
memory:

a.

b.

Make sure the USB Flash drive containing the test record(s) is inserted in the ATRT-03
S2’s USB Flash drive port (“USB MEM” port). Then start from the “START-UP” menu:

. RUM TEST
. SETUF |
TEST PLAMS
4. DIAGHOSTIC

bl | b=

v}

TIME: 13843815
DATE:  @7v-28-18

Press the [2] key (SETUP).

The following screen will be displayed:

1. RECORD ID \ 1. RECORD ID
2. TEST YOLTAGE 2. TEST YOLTAGE
Z. PRIMT RECORD Z. DISPLAY RECORD
[l 4. Sa¥E-RESTORE RECORD || [ 4. Sa¥E-RESTORE RECORD ||
5. SET TIME 5. SET TIME
ATRT-03 S2 and ATRT-03A S2 ATRT-03B S2

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

The following screen will be displayed:

RESTORE REECORED ||
SAVE EECORD

RECORD DIRECTORY
ERASE RECORD

COPY TO THUME DREIVE

L) O I O

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

1. IMTERMAL STORAGE
[Z.THUME DRINE |

Press the [2] key (THUMB DRIVE).

e. The following screen will be displayed:

FESTORE THUME DEIVE

REC

Type the record number that you would like to restore using the alpha-numeric keypad.
If you do not know the record number, you can first print (ATRT-03 S2 and ATRT-03A S2)
or display (ATRT-03B S2) a test record directory using the instructions in section 3.5.6
and 3.5.7.

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_GBEA RESTORED!

FRIMT RECORDY
[1.vE= [
2. MO

Press the [1] key (YES) to print or display the restored test record.
If using an ATRT-03 S2 or ATRT-03A S2, continue to step g.
If using an ATRT-03B S2, continue to step h.
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g. The following screen will be displayed:

FEIMT RECORD
1.FEINT TO LCI
2.FREIMT TO PRIMTER

Press the [1] key (PRINT TO LCD) to display the test record date on the unit’s LCD
screen. Continue to step h.

Press the [2] key (PRINT TO PRINTER) to print the restored test record on the unit’s
built-in thermal printer. The following screen will be displayecd':

FEIMT FORMAT?
1. COLUMH
2. DETRILED

Press the [1] key (COLUMN) to print the test record in columnar format, or press the [2]
key (DETAILED) to print the test record in detailed format. The test record will be
printed, and you will be returned to the “START-UP” menu. The restored test record will
remain loaded in the unit’s working memory.

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

THd 1
HUM TESTS: 1
B7-22-18  B7Vi52:58
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Press the [PAPER v Contrast] key. The test record details will be displayed as shown

below:

1 THA 1
2 MOLTS

FEATIO  wA HIDIFF
A +18.837 8.8 A, 46

B +10.840 8.7 .34
C +18.837 8.8 A, 46

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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3.5.4. 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:

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

a.

. REUH TEST

« SETLIF

« TEST FPLAHS
« DIAGHOSTIC

B lw RS

TIME: 13843815
DATE:  @7v-28-18

Press the [2] key (SETUP).

b. The following screen will be displayed:

1. RECORD ID 1. RECORD ID
2. TEST YOLTAGE 2. TEST YOLTAGE
Z. PRIMT RECORD Z. DISPLAY RECORD

[l 4. Sa¥E-RESTORE RECORD || [ 4. Sa¥E-RESTORE RECORD ||
5. SET TIME 5. SET TIME

ATRT-03 S2 and ATRT-03A S2 ATRT-03B S2

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

c. The following screen will be displayed:

RESTORE RECORD
SHWE RECORD
RECORD DIRECTORY
. ERASE RECORD
COFY TO THUME DRIVE ||

Lh b LW RS

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

COPY EEC TO THUME DREW

1. COFY SIHGLE RECORID
2. COPY ALL RECORDS

1. COPY SINGLE RECORD

Press the [1] key (COPY SINGLE RECORD) to copy a single test record from the
ATRT-03 S2’s Flash EEPROM to the connected USB Flash drive. The following
screen will be displayed:

EMTER RECORD HUMEEER
TO COPY TO FLASH DEY

MHUMEER::

Type the record number using the alpha-numeric keypad and then press the
[ENTER] key (If you don’t know the record number, you can first print or
display a test record directory using the instructions in section 3.5.6 and 3.5.7,
respectively). The test record will be copied to the USB Flash drive and the
following screen will be displayed:

REC 888 saWED TO
THUME DEIVE

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

Press the [2] key (COPY ALL RECORDS) to copy all test records from the ATRT-03
S2’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:
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ALL REECORDS HAYE EBEEM
TEAMNSFERREED TO THUME
DEIVE!

Press any key to return to the “START-UP” menu.
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3.5.5. Printing or Displaying a Test Record

You can print (ATRT-03 S2 and ATRT-03A S2 only) or display (all models) a test record at the
time that it is restored (see section 3.5.1 and 3.5.3), or you can restore it to the working
memory and print or display it later. To print or display the current test record in the working

memory:

a. Perform a test or restore a test record to the working memory (see section 3.5.1 and
3.5.3) and then start from the “START-UP” menu:

. RUM TEST
. SETUF |
. TEST PLAMS
. DIAGHOSTIC

B lw R

TIME: 13843815
DATE:  @7v-28-18

Press the [2] key (SETUP).

b. The following screen will be displayed:

1. RECORD ID 1. RECORD ID
2. TEST YOLTAGE 2. TEST YOLTAGE

I[=. FRINT RECORD Il [ =. DISPLAY RECORD Il
4. SAVE-RESTORE RECORD 4. SAVE-RESTORE RECORD
5. SET TIME 5. SET TIME

ATRT-03 S2 and ATRT-03A S2 ATRT-03B S2

Press the [3] key.
If using an ATRT-03 S2 or ATRT-03A S2, continue to step c.

If using an ATRT-03B S2, continue to step d.
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c. The following screen will be displayed:

FEIMT RECORD
1.FEINT TO LCI
2.FREIMT TO PRIMTER

Press the [1] key (PRINT TO LCD) to display the test record date on the unit’s LCD
screen. Continue to step d.

Press the [2] key (PRINT TO PRINTER) to print the restored test record on the unit’s
built-in thermal printer. The following screen will be displayecd':

FEIMT FORMAT?
1. COLUMH
2. DETRILED

Press the [1] key (COLUMN) to print the test record in columnar format, or press the [2]
key (DETAILED) to print the test record in detailed format. The test record will be
printed, and you will be returned to the “START-UP” menu.

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

THd 1
HUM TESTS: 1
B7-22-18  B7Vi52:58
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Press the [PAPER v Contrast] key. The test record details will be displayed as shown

below:

1 THA 1
2 MOLTS

FEATIO  wA HIDIFF
A +18.837 8.8 A, 46

B +10.840 8.7 .34
C +18.837 8.8 A, 46

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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3.5.6. Printing a Test Record Directory (ATRT-03 S2 and ATRT-03A S2 Only)

Follow the steps below to print a directory of the test records stored in the unit’s Flash EEPROM
or on a connected USB Flash drive (ATRT-03 S2 and ATRT-03A S2 only):

a. Start from the “START-UP” menu:

. REUH TEST

« SETLIF

« TEST FPLAHS
« DIAGHOSTIC

B lw RS

TIME: 13843815
DATE:  @7v-28-18

Press the [2] key (SETUP

b. The following screen will be displayed:

1. RECORD ID |
2. TEST YOLTAGE

Z. PRINT RECORD

Il 4. SAVE-RESTOR: SECORD |
5. SET TIME

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

c. The following screen will be displayed:

RESTORE RECORD
. SAVYE RECORD
RECORD DIRECTORY I

ERASE RECORD
COPY TO THUME DREIVE

LN fo LW D

l 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)
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.
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d. The following screen will be displayed:

1. IMTEREMAL DIRECTORY
2. THUME DRIVE DIE

1. INTERNAL DIRECTORY

Press the [1] key (INTERNAL DIRECTORY) to print a directory of the test records
stored in the unit’s Flash EEPROM. Continue to step e.

2. THUMB DRIVE DIR

Press the [2] key (THUMB DRIVE DIR) 1o print a directory of the test records
stored on the connected USB Flash drive. A full directory of the test records
stored on the USB Flash drivi will be printed and you will be returned to the
“START-UP” menu. Plezsa see Figure 20 for a sample thumb drive directory

printout.

e. The following screen will be displayed:

FEIMT DIRECTORY

1. FULL DIRECTORY
2. SHORET DIRECTORY

Press the [1] key (FULL DIRECTORY) to print a full directory listing. This option will print
all test record headers. The full record directory will be printed and you will be returned
to the “START-UP” menu.

Press the [2] key (SHORT DIRECTORY) to print a short directory consisting of the last
twelve record headers. The short record directory will be printed and you will be
returned to the “START-UP” menu.

Please see Figure 21 for a sample internal Flash ERRPROM test record directory printout.
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THUME DRV DI =

THUMBE DREY FILErNAarieE: REC OO0
DARTE-—TIMFME = OV == AA0 A =z S5 0=
TYFE = gt 0= =

NUMBER OF TESTS: a

STAT IO :
CIRCUIT =

MR :

MODEL- =

SN =

[ VS RTGE : =

THUME DR FILERNAaME = REC _OOl1
DeEaTE—TIMFE = [ R == N - O 5= 50
TYyFE = i

NUMBER OF TESTS: a

STATIOMN:
CIRCUIT =

MFER =

MODEL :

SN =

v'a RTE: =

Figure 20. Typical USB Flash Drive (Thumi Srive) Test Record Directory Printout

TEST DIRECT ORY

RECORD NUMBER = =+

DAaTE—TIME : OoO7F —==—1O o7 S22 50
TYyFPE = TN

NUMBER OF TESTS = a

STATION :
CIRCUIT =

MFER =

MODEL =

=Tl - B

=waAa RTGEG: =

RECORD NUMFMBER : =

DeaTE—TIME = OV == 1O0 OT = S
TYFE = gt == N

NUMBER oF TESTS = a

STAaT ION:
CIRCUII T =

MFER :

MOoODEL =

S—M:

=vAa RTE: =

RECOoORD NUMNMBER : =

DA TE—TIMFME = oO7F =110 A=tz 59 = 55
TYFE = Doy 1

NUMBER o TESTS = a

STAaT ION:
CIRCUIT =

MFR =

MOoODEL :

S—M =

=EvAa RTGE: =

RECORD NUFMBER : a

DAaTE—TIMNE : OV =411 (=1 Nl _ji= s
TYFPE = SINGLE PHASE >=<FORMNMER
NUMFMBER OF TESTS = =

STAaTION:
CIRCUIT =

MFR= =

MOoODEL. =

S—MN =

=wea RETG: =

Figure 21. Typical Internal Flash EEPROM Test Record Directory Printout
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3.5.7. Viewing a Test Record Directory on the LCD Screen (ATRT-03B S2 Only)

Follow the steps below to view a directory of all the test records stored in the ATRT-03B S2's
internal Flash EEPROM:

a. Start from the “START-UP” menu:

. REUH TEST

« SETLIF

TEST FPLAMS
4. DIAGHOSTIC

bl | b=

v}

TIME: 13843815
DATE:  @7v-28-18

Press the [2] key (SETUP)

b. The following screen will be displayed:

1. RECORD ID
2. TEST YOLTAGE

Z. DISPLAY RECORD

Il 4. SAVE-RESTOR: SECORD |
5. SET TIME

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

c. The following screen will be displayed:

RESTORE RECORD
. SAVYE RECORD
RECORD DIRECTORY I

ERASE RECORD
COPY TO THUME DREIVE

L) - T S

Press the [3] key (RECORD DIRECTORY).

d. The following screen will be displayed:

RECORDES DIRECTORY

"URT TO SCROLL FWD
"TWH" TO SCEOLL RWS

Press the [PAPER A Contrast] or [PAPER v Contrast] key to scroll through the
test record directory. The test record header will be displayed as shown:
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i1 BTY-22-18 @9:iayv
YHIO1
1 TESTS

You can continue to scroll through the record directory by pressing the [PAPER A
Contrast] and [PAPER v Contrast] keys. Press the [STOP] key to return to the
“START-UP” menu.
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3.5.8. 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:

. REUH TEST
SETUF
TEST FPLAMS
4. DIAGHOSTIC

bl | b=

v}

TIME: 13843815
DATE:  @7v-28-18

Press the [2] key (SETUP).

b. The following screen will be displayed:

- —

1. RECORD ID {
2. TEST YOLTAGE
Z. PRINT RECORD
Il 4. SEVE-RESTORE EEQDRE’H I
5. SET TIME

RECORD ID
TEST WOLTAGE

. DISPLAY RECORD
. SAYE-EESTORE RECORD |
. SET TIME

(R

ATRT-03 S2 and ATRT-03A S2 ATRT-03B S2
Press the [4] key (SAVE/RESTORE RECORD).

c. The following screen will be displayed:

RESTORE RECORD
SAVE RECORD

. RECORD DIRECTORY
ERASE RECORD [

B | LW pd o

Press the [4] key (ERASE RECORD).

d. The following screen will be displayed:

ERASE RECORD

1.ERASE SIMGLE REC.
2.ERASE ALL RECORDS

"STOR" TO ERIT
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l If you have a USB Flash drive inserted in the ATRT-03 S2’s “USB MEM” port,
the following screen will be displayed instead of the above screen:

| 1.ERASE IHTERMAL REC ||
2.ERASE THUME DEM REC

NOTE

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

ERASE RECORD

1.ERASE SIMGLE REC. )
2.ERASE ALL RECORDS

"STOP™ T KRLT

Yawwmen

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 RECORD
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 print or view a test record directory using the instructions in
section 3.5.6 and 3.5.7, respectively.
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The following screen will be displayed while the record is being erased:

ERASIMG RECORED
FLERSE MWAIT...

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

RECORD HUMEBER 2
ERASED!

Press any key tc centinue. You will be returned to the beginning of step d.

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 SURE?

"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 REECORDS
FLERSE MWAIT...




ATRT-03 S2, ATRT-03A S2, AND ATRT-03B S2 USER’S MANUAL REV 2

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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3.5.9. 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:

. REUH TEST

« SETLIF

« TEST FPLAHS
« DIAGHOSTIC

B lw RS

TIME: 13843815
DATE:  @7v-28-18

Press the [2] key (SETUP).

b. The following screen will be displayed:

1. RECORD ID | 1. RECORD ID
2. TEST YOLTAGE 2. TEST YOLTAGE
Z. PRINT RECORD Z. DISPLAY RECORD
Il 4. SAVE-RESTOR: SECORD | Il 4. SAVE-RESTORE RECORD ||
5. SET TIME 5. SET TIME
ATRT-03 S2 and ATRT-03A S2 ATRT-03B S2

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

c. The following screen will be displayed:

1. RESTORE EECORED
2. SAYE RECORD

3. RECORED DIRECTORY
4

S

. ERASE RECORT Il
. COFY TO THUME DRIVE

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

1.ERASE IMTERMHAL REC
[Z.ERASE THUME DRY REC |

Press the [2] key (ERASE THUMB DRV REC).

e. The following screen will be displayed:

ERASE RECORD

l.ERRSE SIMGLE REC.
2.ERASE ALL RECORDS

"STORT TO ERIT

A -

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 DREIVE

REC

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 print a test record directory using the instructions in section
3.5.6 (ATRT-03 S2 and ATRT-03A S2 only).

The test record will be erased from the USB Flash drive and the following screen will
be displayed:

THUME DREIVE RECISEE6
ERASED!
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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 DRIVE
RECORDS!

ARE YO SURETY

"EMTER"™ TO COMTIMUE.

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

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

ALL THUME DREIVE
RECORDS ERASED!

Press any key to return to the “START-UP” menu.
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3.6  Working With Test Plans

The ATRT-03 S2 comes with the Vanguard Transformer Turns Ratio Analyzer Series 2 software
(TTRA S2) that can be used to create transformer test plans on a PC (see the TTRA S2 software
manual for details). Test plans can then be transferred to the ATRT-03 S2 and used to quickly
perform tests.

3.6.1. Performing a Test Using a Transformer Test Plan
Follow the steps below to perform a test using a test plan:

a. Start from the “START-UP” menu:

1. RUHM TEST
2. SETUF

I[=. TEST FLEHS Il
4. DIAGHOSTIC

TIME: 13245213
DATE: @7-28-18

Press the [3] key (TEST PLANS).

b. The following screen will be displayed:

1. Loan TesT FLEM |
. UHLOAD TEST PLAH
. PLAM DIRECTORY

. PRIMT TEST FLEM

ERASE TEST FLAM
=SAVE TEST FLAM
« COPY TO THUME DRIVE

N LT = O o

l Option 7 (COPY TO THUMB DRIVE) will be available only if a USB Flash drive is

connected to the “USB MEM” port.
NOTE

Press the [1] key (LOAD TEST PLAN).
If you have a USB Flash drive connected to the unit, continue to step c.

If you do NOT have a USB Flash drive connected to the unit, continue to step d.
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c. The following screen will be displayed:

1. IMTEREMAL STORAGE
2. THUME DRIVE

1. INTERNAL STORAGE

Press the [1] key (INTERNAL STORAGE) to load a test plan from the unit’s Flash
EEPROM. Continue to step d.

2. THUMB DRIVE

Press the [2] key (THUMB DRIVE) to load alest pian from the connected USB Flash
drive. The following screen will be displayed:

LOoAD THUME DEIME T

FLAMH_:

Type the test plan number to load from the USB Flash drive and then press the
[ENTER] key.

The following screen will be displayed:

FLAM_B868 LOADED!

SAVE PLAM IMTERMALLYY
1. YES
2. MO

Press the [2] key (NO) to not save the test plan in the unit’s Flash EEPROM and to
just load it in the working memory. The test plan will be loaded in the working
memory and you will be returned to the “START-UP” menu. Continue to step e to
perform a test using the loaded test plan.

Press the [1] key (YES) to load the test plan to the working memory and also save it
in the unit’s Flash EEPROM. The following screen will be displayed:
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TEST PLAM #8601 SAVED!

Press any key to continue. The test plan will be loaded in the working memory and
also saved to the unit’s Flash EEPROM. You will be returned to the “START-UP”
menu. Continue to step e to perform a test using the loaded test plan.

d. The following screen will be displayed:

LOAD TEST FLAH
HUMEER:

Type the test plan number to load from the unit’s Flash EEPROM and then press the
[ENTER] key. The test plan will be loaded from the Flash EEPROM and you will be
returned to the “START-UP” menu. Continue to step e to perform a test using the
loaded test plan.

e. Start from the “START-UP” menu again to run a test using the loaded test plan from the
steps above:

[ 1. Fun TEST I
>, SETUP

Z. TEST PLAMS

4. DIAGHOSTIC

TIME: 15:45:15
DATE: A7-28-18

Press the [1] key (RUN TEST).
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f. The following screen will be displayed (test details will differ depending on the test type
defined in the test plan):

TF %1 YHIN
TaFs: 2

TEST FLAM LOATDED
(1. COWTIMUE Il
2. UHLDAD TEST PLAM

l The above screen will be displayed only if a test plan is loaded first.
NOTE

Press the [1] key (CONTINUE).

g. The following screen will be displayec':

Y

TaF MUMEEER 1

H WTG: 1734
woMTGE 1868

"STRRET" TO EUM TEST

Set the transformer to the tap position indicated on the LCD screen. Press the [START]
key to run the test using the test plan.

h. The unit will start performing the test and the screen will be updated with the test
results as shown:

TEST EESULTS
REATIO WA =DIFF

A +HIELEST 8.8 B.48 P
B +18.845 8.7 H.34 P
Co+18.857 8.8 8.4 P

wFME TYFE: YHD1

‘ For each phase (A, B, and C) a “P” or “F” will be displayed to indicate Pass or

Fail, respectively.
NOTE

Press any key to continue.
If using an ATRT-03 S2 or ATRT-03A S2, continue to step i.
If using an ATRT-03B S2, continue to step k.
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i. The following screen will be displayed:

FRIMT TEST RESULTS?
[1.7ES |
2. MO

Press the [1] key (YES) to print the test results.

j. The following screen will be displayed:

FEIMT FORMAT?
1. COLLMH
2. DETAILED

Press the [1] key (COLUMN) to print a columnar report or press the [2] key (DETAILED)
to print a detailed report. Please see Figure 22 for a sample test results printout.

k. The following screen will be displayed:

KEEF THIS READIMG?
[1. ¥ES |
2. MO

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

I. The following screen will be displayed:

TEST SAVED

Press any key to continue.




REV 2 ATRT-03 S2, ATRT-03A S2, AND ATRT-03B S2 USER’S MANUAL

m. If the test plan included multiple tests, the start-up screen for the next test will be
displayed as shown:

TP HUMEBER 2

H ¥TG: 4188
WONMTGE 248

"START" TO EUH TEST

Repeat steps h through | for this test.

n. The following screen will be displayed after the last defined test in the test plan has
been performed:

EHD OF TEST FLAM

Press any key to continue.

o. The following screen will be displayed:

SAVE THIS RECORD?
[1. Y¥ES |
. MO

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

p. The following screen will be displayed momentarily:

SAVING RECORD. ..

FLERSE MWAIT...
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The following confirmation screen will then be displayed:

FECORD HUMEER 1
HAs BEEHM SRVED!

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

TRANSFORMER TEST RES'JCTS

DAaTE : osS-—O0o3—10 TrrrE o7 1S : S5
cCcCorfFPFAalNY s VAaMNGLLGRIED ITNSTRUMFMEMNTS
STAaT IOoOMN: FAacCcT o=%"

CIRCUIT = A=A

FMFER =

FMODEL =

SN =

L g = F= 1 C3 = —l=l=]

OFE==%" DOFR : HAaI

TEST VOL TAGE = =
TYFE = TN
gl L
H1 bl
=
HO
H= H= _=
H THAaFe H wuoOLT/AacEs 1, ==
>< TFEAFe = oL TAacEs 100

CaElLCcCULAaTED RAaT IOs 10O . OO0

PHS M_RaTIio me PHAaSE =DIFF
= 10 OST (= =] O. oS 0. aes P
= - 10 OSs (= O. o= O.a= B
= - 10 OST =1 f= =T O. as P
DATE : O8 -~ O0S— 10 TIME:: OF: 15 : S5

Figure 22. Test Plan Test Results Printout
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3.6.2. Unloading a Test Plan From the Working Memory
Follow the steps below to unload a test plan from the working memory:

a. Start from the “START-UP” menu:

RUM TEST
. SETUF

. TEST FLAMS I
. DIAGHOSTIC

Fo (LRI

TIME: 13843815
DATE:  @7v-28-18

Press the [3] key (TEST PLANS).

b. The following screen will be displayed:

« LOAD TEST PLAM
UHLOAD TEST FLAH |
FLAM DIRECTORY

FEIMT TEST FLAM
ERASE TEST =M

SAVE TEST FrAb

COPY TO THUME DREIVE

= 0 L IR e

Press the [2] key (UNLOAD TEST PLAN).

c. The test plan will be unloaded from the working memory, and the following screen will
be displayed:

TEST PLAM UHLOADED!

Press any key to return to the “START-UP” menu.
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3.6.3. Printing a Test Plan Directory (ATRT-03 S2 and ATRT-03A S2 Only)

Follow the steps below to print a directory of the test plans stored in the unit’s Flash EEPROM
or on a connected USB Flash drive (ATRT-03 S2 and ATRT-03A S2 only):

a. Start from the “START-UP” menu:

RUM TEST
. SETUF

. TEST FLAMS I
. DIAGHOSTIC

Fo (LRI

TIME: 13843815
DATE:  @7v-28-18

Press the [3] key (TEST PLANS).

b. The following screen will be displayed:

LoaD TEST FLAM |
. UHLOAT TEST FLAH
FLAM DIRECTORY
FRIMT TEST 1"LaH
ERASE TEST FLAM

SAYE TEST FLAM

COPY TO THUME DRIVE

!
I
L

e AL R L e

Press the [3] key (PLAN DIRECTORY).

If a USB Flash drive is NOT connected to the unit, a directory of the test plans stored in
the unit’s Flash EEPROM will be printed, and then you will be returned to the “START-

UP” menu.

If a USB Flash drive is connected to the unit, continue to step c.
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c. The following screen will be displayed:

1. IMTERHAL DIRECTORY
2. THUME DREIVE DIE

1. INTERNAL DIRECTORY

Press the [1] key (INTERNAL DIRECTORY) to print a directory of the test plans
stored in the unit’s Flash EEPROM. The directory will be printed and you will be
returned to the “START-UP” menu.

2. THUMB DRIVE DIR

Press the [2] key (THUMB DRIVE DIk} to print a directory of the test plans stored
on the connected USB Flash drive. A full directory of the test plans stored on the
USB Flash drive wil! be orinted and you will be returned to the “START-UP”
menu.
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3.6.4. Viewing a Test Plan Directory on the LCD Screen (ATRT-03B S2 Only)

Follow the steps below to view a directory of all the test plans stored in the ATRT-03B S2’s
internal Flash EEPROM:

a. Start from the “START-UP” menu:

i. RUM TEST
2. SETUF

[l =. TEST PLAHS Il
4. DIAGHOSTIC

TIME: 13843815
DATE:  @7v-28-18

Press the [3] key (TEST PLANS).

b. The following screen will be displayed:

1. LOAD TEST PLAM |
2o UMLOAD TEST FLAM

[[=. FLAM DIRECTORY |
4. ERASE TEST i*LaN
5. SAVE TEST FLAM

Press the [3] key (PLAN DIRECTORY).

c. The following screen will be displayed:

TEST FLAM DIRECTORY

"URT T sCEOLL FWD
"OWH" TO SCEOLL REYS

Press the [PAPER A Contrast] or [PAPER v Contrast] key to scroll through the
test plan directory. The test plan header will be displayed as shown:

I THI
MUM TESTS: 2

GE
ExAMFLE &=
akMA
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You can continue to scroll through the test plan directory by pressing the [PAPER A
Contrast] and [PAPER v Contrast] keys. Press the [STOP] key to return to the
“START-UP” menu.
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3.6.5. Printing a Test Plan (ATRT-03 S2 and ATRT-03A S2 Only)

Follow the steps below to print a test plan from the internal Flash EEPROM or from a connected
USB Flash drive:

a. Start from the “START-UP” menu:

i. RUM TEST
2. SETUF

[l =. TEST PLAHS Il
4. DIAGHOSTIC

TIME: 13843815
DATE:  @7v-28-18

Press the [3] key (TEST PLANS).

b. The following screen will be displayed:

LOaD TEST FLAH
. UHLOAD TEST FLAH

. PLAM DIRECTORY

FRIMT TEST ~Lo |
ERGSE TEST PLAM

SHWE TEST FLAM

COPY TO THUME DRIYE

S L O O

Press the [4] key (PRINT TEST PLAN).
If a USB Flash drive is connected to the unit, continue to step c.
If a USB Flash drive is NOT connected to the unit, continue to step d.

c. The following screen will be displayed:

1. FEIMT IMTEEHAL TF
2. PEIMT FLASH DEM TR

1. PRINTINTERNAL TP

Press the [1] key (PRINT INTERNAL TP) to print a test plan from the unit’s
internal Flash EEPROM. Continue to step d.

2. PRINT FLASH DRV TP

Press the [2] key (PRINT FLASH DRV TP) to print a test plan from a connected
USB Flash drive. The following screen will be displayed:
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FRIMT THUME DRIVE TF

FLAM_

Type the test plan number using the alpha-numeric keypad and then press the
[ENTER] key. The test plan details will be printed on the unit’s printer and you
will be returned to the “START-UP” menu. A sample test plan printout is shown
in Figure 23.

d. The following screen will be displayed:

FEIMT TEST FLAM
MHUMEER:

Type the test plan number using the alpha-numeric keypad and then press the
[ENTER] key. The test plan will be printed on the unit’s printer and you will be
returned to the “START-UP” menu. A sample test plan printout is shown in Figure 24.

THUMEBE DRIVE PLAN_0OO0O

TYFE= g 1

TE=T WOLTrAcoE = =i L
CcCOMFPFAaHY =

MFRs= =E

MODEL- = Esxammp 1 o=
LI RTGs= = ] ]

COMrFMMMENT S =

Mi&s< DEVUIAT IONN: 0. SoO=c

HUumMmBER DOF TrAaF=ss =

TAF W1

H wUOL TAacEs DO, <00 L

= O TAacEs OO0, 1= wL
A L

H woOLr  TAacEs OO, 10 L

= O OUOL T TAacESs OO0, ZE=30 L

Figure 23. Sample Printout of a Test Plan from a USB Flash Drive
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TEST FL_~ard A

TYFE= g 1

TEST WOLTAoE = SO

CcCOMFAaHY =

MFFR~Rs= =E

MODEL- = Esxammp 1 =
L= RFTGs= SIS
COMMMENTS =

M&sl DEWVWIAT IOONS: O . So=
HumBeErR OF TARPRP=s =

TEF w1
H wuUOL TEGE: OO=, =00 L
M UOL TEGE: OO0, 1=0 LU
TEaF =
H uUOLTAcE: OO=t, 10 W
= O UOL TAcE: OO0, =<0 L

Figure 24. Sample Printout of a Test lan from Internal Memory
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3.6.6. Saving a Test Plan

Use the steps below to save a test plan from the working memory to the unit’s Flash EEPROM
or to a connected USB Flash drive:

a. Make sure a test plan is loaded in the working memory, and then start from the “START-
UP” menu:

i. RUM TEST
2. SETUF

[l =. TEST PLAHS Il
4. DIAGHOSTIC

TIME: 13843815
DATE:  @7v-28-18

Press the [3] key (TEST PLANS).

b. The following screen will be displayed:

LoaD TEST FLAM \

UHLOAD TEST PLAMN
FLEM DIRECTORY

FRIMT TEST FPLAH
ERGSE TEST PLAH
. SAVE TEST FLAH Il
. COPY TO THUME DRIYE

S B LN =Y O O

Press the [6] key (SAVE TEST PLAN).
If a USB Flash drive is connected to the unit, continue to step c.
If a USB Flash drive is NOT connected to the unit, continue to step d.

c. The following screen will be displayed:

1. sAVE IMTEEMALLY
2. SAVE TO THUME DREIVE

1. SAVE INTERNALLY

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

2. SAVE TO THUMB DRIVE

Press the [2] key (SAVE TO THUMB DRIVE) to save the test plan to the connected
USB Flash drive. The test plan will be saved to the USB Flash drive and the
following screen will be displayed:
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FLAM_B381 SAVED TO
THUME DREIVE.

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

d. The test plan will be saved to the unit’s Flash EEPROM and the following screen will be
displayed:

TEST PLAM #8601 SAVED!

deh NN ]
Press any key to retuin to the “START-UP” menu.
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3.6.7. Copying a Test Plan to a USB Flash Drive
Use the steps below to copy a test plan 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. RUM TEST
2. SETUP

I[=. TEST FLEHS I
4, DIAGHOSTIC

TIME: 13843815
DATE:  @7v-28-18

Press the [3] key (TEST PLANS).

b. The following screen will be displayed:

LoaD TEST FLAM \

UHLOAD TEST FLAS
FLAH DIRECTUORY
FEIMT TEST FLAM
ERASE TEST FLAM
SRVE TEST FLAM

COPY TO THUME DREIVE

b LR R T O

ATRT-03 S2 and ATRT-03A S2
Press the [7] key.

c. The following screen will be displayed:

EMTER TF HUMEEER
TO COPY TO FLASH DREY

TF HUMEEER:

LOaD TEST PLAH
UHLOAD TEST PLAH
FLEM DIRECTORY
ERGSE TEST PLAH
SaVE TEST PLAH
. COPY _T0O THUME DRIVE ||

T O O S R

ATRT-03B S2
Press the [6] key.

Type the test plan number using the alpha-numeric keypad and then press the

[ENTER] key.

d. The selected test plan will be copied to the USB Flash drive and the following message

will be displayed:
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TF 1 SAYED TO THUME
DRIVE A5 PLAM_BEZ

l Any existing test plans in the Flash drive will NOT be over-written.
NOTE

Press any key to return to the “START-UP” menu.
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3.6.8. Erasing Test Plans

Follow the steps below to erase a test plan from the unit’s Flash EEPROM or from a connected
USB Flash drive:

a. Start from the “START-UP” menu:

1. RUM TEST
2. SETUP

I[=. TEST FLEHS I
4, DIAGHOSTIC

TIME: 13843815
DATE:  @7v-28-18

Press the [3] key (TEST PLANS).

b. The following screen will be displayed:

1. LOad TEST PLAN 1. LOad TEST PLAN

2o UHLOAD TEST PLAR 2o UHLOAD TEST PLAR

. PLAHM DIRECTOREY . FLAaW DIRECTORY

4. FRIMT TEST i 4. ERASE TEST FLAH Il
(5. ERBSE TEST FLAM I 5. SAVE TEST PLAM

e SAYE TEST PLARH

Te COPY TO THUME DRINVE
ATRT-03 S2 and ATRT-03A S2 ATRT-03B S2

Press the [5] key (ERASE TEST PLAN) Press the [4] key (ERASE TEST PLAN)

If a USB Flash drive is connected to the unit, continue to step c.
If a USB Flash drive is NOT connected to the unit, continue to step d.

c. The following screen will be displayed:

1. ERASE IMTERMAL FLAM
2. ERASE THME DREY PLAM

1. ERASE INTERNAL PLAN

Press the [1] key (ERASE INTERNAL PLAN) to erase test plans from the unit’s
Flash EEPROM. Continue to step d.

2. ERASE THMB DRV PLAN

Press the [2] key (ERASE THMB DRV PLAN) to erase test plans from a connected
USB Flash drive. The following screen will be displayed:
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ERASE TEST PLAM

1. ERASE SIMGLE PLAM
2. ERASE ALL FLAMS

1. ERASE SINGLE PLAN

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

ERASE THUME DREIVE
FLAM_

mawmay

Type the tast pian number using the alpha-numeric keypad and then press
the [EN'TER] key. The following screen will be displayed:

THUME DRIVE FLAM_BBG
ERASED!

Press any key to return to the “START-UP” menu.
2. ERASE ALL PLANS

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

ERASE ALL THUME DRIVE
TEST PLAMS!

ARE YO SURE?

"EMTERE" TO COMTIMUE

If you do NOT want to erase all the test plans from the connected USB Flash
drive, press the [STOP] key. You will be returned to the “START-UP” menu.
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To proceed with erasing all the test plans from the connected USB Flash
drive, press the [ENTER] key. All test plans will be erased from the USB
Flash drive and the following message will be displayed:

ALL THUME DREIYE
TEST FLAMS ERRSED!

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

d. The following screen will be displayed:

ERASE TEST FLAM
1. ERASE SIMGLE FLAM
2. ERASE ALL FPLAHS

1. ERASE SINGLE PLAN

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

ERASE TEST FLAM
MHUMEER:

Type the test plan number using the alpha-numeric keypad and then press the
[ENTER] key. The test plan will be erased and the following message will be
displayed:

TEST FPLAM HUMEEE 1
ERASED!

Press any key to return to the “START-UP” menu.
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2. ERASE ALL PLANS

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

ERASE ALL FPLAHES!
ARE YO SUREY

"EMTER" TO COMTIHUE.

If you do NOT want to erase all the stored test plans from the unit’s Flash
EEPROM, press the [STOP] key. You will be returned to the “START-UP” menu.

To proceed with erasing all the test plans from the unit’s Flash EEPROM, press
the [ENTER] key. All test plans wili be erased from the unit’s Flash EEPROM
and the following message wiil-be-displayed:

R LST N

FLAMS ERAZEL!

Press any key to return to the “START-UP” menu.
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4.0 DIAGNOSTICS, VERIFICATION, AND TROUBLESHOOTING
4.1 Performing an H and X Cable Diagnostic Test
Use the steps below to perform a diagnostic test on the H and X cables:

a. Start from the “START-UP” menu:

i. RUM TEST
2. SETUF

Z. TEST FLANS
[l 4. DIAGHOSTIC Il

TIME: 13843815
DATE:  @7v-28-18

Press the [4] key (DIAGNOSTIC).

b. The following screen will be displayed:

(1. ceELE TeEST 0
= VERIFICATION TEST

Press the [1] key (CABLE TEST).

c. The following screen will be displayed:

CAELE TEST
COMMECT: HE—WEs Hi-H1
HZ-3Zs HI-¥

"EMTER" TO COMTIMUE. .

Connect the H and X cables per the on-screen instructions and then press the [ENTER]
key.

d. The following screen will be displayed while the cables are being tested:

CRELE TEST
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The screen will be updated with the status of each test as shown:

CAELE TEST

HE—xEs Hl-x1: 0k
HE—xds HZ-H2: 0K
HE—xEs HE-R3Z0 0K

l “NOT OK” will be displayed for a failed diagnostic test.
NOTE

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

113



REV 2 ATRT-03 S2, ATRT-03A S2, AND ATRT-03B S2 USER’S MANUAL

4.2  Performing a Verification Test
Use the steps below to perform a verification test on the ATRT-03 S2’s electronics:

a. Start from the “START-UP” menu:

RUM TEST
. SETUF

. TEST PLAHS
. DIAGHOSTIC I

| L e

TIME: 13843815
DATE:  @7v-28-18

Press the [4] key (DIAGNOSTIC).

b. The following screen will be displayed:

1. CABLE TEST
(2. YERIFICATION TEST |

Press the [2] key (VERIFICATION TEST).

c. The following screen will be displayed:

VERIFICATION TEST
COMMECT: HE—4Es Hi-H1
HZ-3Zs HI-¥

"EMTER" TO COMTIMUE. .

Connect the H and X cables per the on-screen instructions and then press the [ENTER]
key.

d. The ATRT-03 S2 will start performing a DELTA-DELTA test. The following screen will be
displayed momentarily:

DELTA-DELTA TEST
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The screen will then be updated with the test results for each phase:

TEST RESULTS
EATIO MA OIFF
A +1.80860 86081
B +1.80860 86081
C +1.80860 86081

wFME TYPE: Dd@

The unit will then proceed to perform a Y to Y test. The following screen will be
displayed momentarily:

TOTO % TEST

The screen will ther: be updated with the test results for each phase:

TEST EESULTS
FATIO MA »DIFF
A +1.80868 G081
B +1.80868 8081
C +1.80868 86081

wFME TYPE: YMyng

The following screen will be displayed when testing is finished:

TEST EESULTS
EATIO MA »DIFF
A +1.80860 @081
B +1.80860 86081
C +1.80860 8081

TEST COMFLETE

l The ratio reading should be 1.0000 +0.1% for all tests.
NOTE

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

The ATRT-03 S2’s firmware is user-upgradeable. You can download the latest firmware from the
Vanguard Instruments Company web site at http://www.vanguard-instruments.com. Use the
steps below to download and install the latest ATRT-03 S2 firmware:

a. Visit the Vanguard web site at http://www.vanguard-instruments.com and click on the
“Downloads” button:

‘ ‘CampanyJ _Pr_oductsJ ﬂantactJ (Data SheetsJ (Software VersfonsJ Dpwn!oadsJ ‘Product Demo.sJ SupportJ

b

b. You will be taken to the “Downloads” page and presented with a “Download Request
Form”:

REQUEST SOFTWARE/MANUAL DOWNLOADS

Please select the check boxes for the jtems you would likz Lo downioad. For each selected item,
please be sure to provide your products serial number. Once we receive your download request, you
will receive an email with links for the requested filzs. Fields in RED are required fields. Thank you.

Hame: E-mail:
Company: | . ___] Phone: | |
Comments: v

19140

Enter the security code shown above in the field below:

Circuit Breaker Timers

Product PC Firmware Software User's Spanish Product Serial Number
Software Manual  Manual Manual Demo

CBPS-300 O ol

cT-3500 [ | O O | |

cT-6500 [ O O O O O | |

Fill out all required fields (marked with red labels) and then click on the “Firmware”
checkbox to the right of the “ATRT-03 S2” label. Then fill out the serial number field on
the right. Click on the “Submit” button once all form fields have been filled out.

c. The following confirmation page will be displayed:

REQUEST SOFTWARE/MANUAL DOWNLOADS

We have received your download request and an email will be sent to you with the download
links within the next 24 hours. Thank you.
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You will also receive an email confirming the receipt of your download request. Once
your request has been received, you will receive a second email, usually within 1-2
business hours, containing a download link for the firmware file. Click on this link and
download the firmware file to your computer (PC only).

d. The downloaded file will be in ZIP compressed format. Unzip this file to an empty
directory (you can use a utility like Winzip, 7Zip, Winrar, etc.). Once un-compressed, you
should see a file named ATRT-0352.HEX. Copy this file to the root of a USB Flash drive.

e. Make sure the ATRT-03 S2’s power is OFF, and then insert the USB Flash drive
containing the firmware file in the ATRT-03 S2’s Flash drive port (labeled “USB MEM”).

f.  While holding down the [STOP] key, turn on the unit.
g. Continue to hold down the [STOP] key while the unit powers up.

h. After the initial logo screen, the following screen wiii he displayed:

START HAMDSHAKE
QF:
IMZERET THUEM DREY.

Continue to hold down the [STOP] key.

i. The firmware upgrade process will start and the following screen will be displayed:

ERASIMG ExT 4

LOADIMG CODE
FEOM FLASH DEY.

You can release the [STOP] key at this point. The ATRT-03 S2 will continue with the
upgrade process and display the following screen:

ERASIMG ELOCKE 4

LOADIMG CODE
FEOM FLASH DEY.

When the firmware upgrade has finished, the following screen will be displayed:
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LORDIMG CODE
FEOM FLASH DEY.

EOOT LDE R H. ke

You will hear a series of beeps as the unit re-boots. Once the unit has re-booted, the
“START-UP” menu will be displayed. The upgraded unit is now ready for use.
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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

HA1 H3

X1 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| "WINDING (H) | WINDING (x) | TTASE| VOLTAGE | VOLTAGE | RaTio | crour| NOTES
A
H
1 | ne OH, | x© ox, | 1@ | Hy=Hy | X4 Xo v, 1ph0 [ SNG — PHS
"2 2 A | Hy-Hg | X41=Xp
a’ Vi Vs
2 B c % ) %o B Ho—Hy Xo=Xo v, Dyn1 dt-Y
HiO—5—OH, 3 | C |Hg"Hy | X3=X%g .
H, 0 O %o A Hy—Hg Xq— Xz y
AT Y
3 nB Hy X, b B Ho— Hg-_>\?.—,\3 vV YNd1 y—dt
C
HS  © Ok, 3 | ¢ | Hg-"o | Xz—Xq
Hy 2 A h1_ H3 X1— X3
4 Bi Ec ./\ B |HxHy [Xo-X; |—|Ddo| dt-dt
M O—3—OH, 'P“aA’ | C |Hg—Hy | X3-X%
H, 2 A | H-Ho [ X1-%o
W
H =
5 AB HO a b Xl} B H2“‘ HO X2"‘ XO Vx YNynO y y
n ©On, | 7 °Ox | C | Hg-Hg | X3-Xo
VANGUARD.050207V1
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TRANSFORMER
CONFIGURATION WINDING TESTED
SPEC HIGH Low CAL.
HIGH-VOLTAGE | LOW-VOLTAGE | EXT. VECTOR
TEST) "WINDING (H) | WINDING (x) | Jumpen| PHASE| VOLTAGE | VOLTAGE | PIE | aroup | NOTES
H2 )(3 H X1 A H1 —H3 XS—X-l
v,
1 Bf EC v ki B Ho —Hy Xy =Xo VH Dd6
X
5 A i " C H3—Hy | Xp—X3
H, X5 A Hi-H3 | X4-X3
vV,
37 /\0\' /\ — | B | H2=H1 | Xo=X; | —"| DdO
MO0, | X0 OH, C H3-H2 | X3-Xo
" X,Q—— X, A | Hi-Hz2 | X3-X2
vV
38 Ci EA a; ;c — | B | H2e-H3 | X=X3 \.rH Dd2
e — X
nfe—m—y X2 C Ha—Hy | Ko -X4
Hl X3 A I-!.I_Hz xs_x1
V,
J— £} Hz —H X4 =X H
HyO—F—OH, | X,0——0X; C H3-H1 | Xo-X3
" % A Hy—Hp | Xo—-X3
vV,
40 A A S B e SR X2 == D a8
BT | 0 G | M=l | K=
" X b X, A Hi-Hz2 | X1 -X3
V,
41 C{ E“ ; ; — | B | H2-H3 | Xo-Xq1 | - |Dd10
Hs B Hy *3 C H3—H1 | X3-X2
o jo A | Hi-Hs | X1-Xo
(= g VH «V3
421 s/ N\ |%o"X5 — | B |Ha-H1 [ Xa-Xo |2 Dyn1
X
RS CR- X, C | Ha3-Hz2 | X3-Xo
Ha b 2 HS_H2 A H‘] - H3 X.| - XS NO
2 _ _ Vi V3 ACCESSIBLE
2 A TN fi=tel B. | HaTHI | FaT Ve Dy1 | NEurraL on
H, A Hy X3 |Hy=Hy | C Hz —Hp XS - Xo WYE WINDING
H, % ) Ha-Hy [ A Hi—H3 X1 —Xo e NO
a i = H V3 ACCESSIBLE
61 A g A iy || 2 || Al =iy v Dy3 | NeutRALON
H, A H3 KS H2_H1 C H3 —Ho XS e x_l WYE WINDING
"2 X, A | Hi-Ha | Xg—Xo
- Ho—Hy | Xg—Xg |—t=®
B2 | BLAE Y ¢ 1 Rl = 2—H1 | Xo—X3 |— |Dyn3
H1 r H3 X3 C HS b H2 XO - X-l
VANGUARD.050108V1
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TRANSFORMER
CONFIGURATION WINDING TESTED
SPEC HIGH Low CAL.
HIGH-VOLTAGE | LOW-VOLTAGE EXT. VECTOR
T e | Wbna - | wwn| PASE| volmace | voLnice | mw |veon)  NOTES
Hy A H1-H3 | X3-Xg
3 B c — B Ho—Hi | Xqy-Xq | V3 |Dynb
VK
by C H3-H2 | Xo-Xp
2 Hy-Hp | A | H1=H3 | X3-Xp o
f E _ Vi oVa ACCESSIBLE
4 / \ “ital B | M2TT | XX vH 2| DY5 | Keurmaton
H,G——0H, Hy-H| C Hz —H2 | Xo—Xq X WYE WINDING
H2 A H1 = HS XO = X-I
A H V .V_
5 E‘i }C B | H2-Hy | Xo7% | ——|Dyn7
——— X
H1 A H3 C H3 = H? I XO — XS
Ha A Hy—Hg [ X3-X4 . o
_ _ Vh V3 ACCESSIBLE
6 A B [M2-H1 | X1-% Vx Dy7 | NeutRAL ON
H, x Hy C H3 — Ho X2 _ XS WYE WINDING
Ha A | Hi=H3 | Xo-X4 “
- _ Vy V3 | DyQ | ACCESSIBLE
63 (A B | He—Hi | X3-Xo V: g NEUTRAL ON
H,G———DH, c [Hs-H2 [ x1-x3 WYE WINDING
Hy A Hi-H3 | Xo-Xp
64 ai Ec B | He-Hi | Xa—Xxgo | Y+ 3| Dyn9
v)‘
HO—2 M, C H3-Hz | X1 -Xp
Hy X2Q . A Hi—H3 | Xo-X3
¥ Bf EC xop—ox, | — | B [Ha-H1 [ Xo-X1 |4 -%|pyni
b Vy
HO—7—OH; [ % C | Ha-Hz | Xo-X2
H, X2 Q. Hg-Hy, | A Hi-H3 | Xo-X3 o o
2 _ H +V3 ACCESSIBLE
8 Bf EC n g X |M-Ha | B | H2=H1 | X3—X1 | -—IDy11| NeuTRALON
H1 A HS XI H2_H1 C H3 - H2 X1 _ X2 WYE WINDING
o A Hy—Hy | X1-Xp
4"
45 Cf EA B | Ho-Hg| Xo-Xp | 2.2 |Dzn0
X
HaO—5—H, C Hz—H; | X3-X%p
" A | Hi-Hz2 | Xo-X2
W
3
46 ci EA B | H2-H3 [ Xo-X3 |-+ |Dzn2
X
HC—F —OH, C | H3—H1 | Xo-X1
VANGUARD.050108V2
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TRANSFORMER
CONFIGURATION WINDING TESTED
SPEC HIGH Low CAL.
HIGH-VOLTAGE | LOW-VOLTAGE | EXT. VECTOR
T:g_T WINDING (H) | WINDING (x) | Jumper| PHASE ‘:ﬁhmﬁé ‘{.ﬂ'ﬁmfé aano | ‘aroup NOTES
H, A H1-H2 X3 — X2
vy NO
47 o/ N\ — | B | H2e-H3 | X1-X3 v— | Dz2 | AccessiBLE
x NEUTRAL
Hy = H, C H3 — H1 Xo — X4
H X3 Ho—H Hi-H Xq—X
! . -Hs | A 1—h2 37% |y,
48 A Xo b H3— H1 B Ho —H3 X-l - XO _2 *—|Dzn4
X
HO——F—0H, | x5 ¢ X Hi-H, | C H3—H1 | Xo-Xg
Hy X3 A | Hi=H2 | X3-X4
a O VH Dz4 NO
49 c/ \a n_ b —_ B | He-H3 | X4,z |— z ACCESSIBLE
ANV X NEUTRAL
HyO———0H, [ X3¢ X] c H3 - H1 1 Xo—-X3
Hy X2 A hy-H3 [ X1 -X3
b Ho—H M Dz0 ACCESOSlBLE
n _ = Xo—-X
9 % X\ y X B S B B RS NEUTRAL
HG——Dn, | xO —0° C | Ha-Hz2 [ Xg-X2
H, Hy—Ha | Xq-X
f\ A 1 3 3 1 y NO
10 B C — 1B Ho—H; | X3-X5 H | Dz6 | ACCESSIBLE
/e NEUTRAL
ey C | Ha—Ha [ Xo—-X3
H, Ho-Hg [ A Hi-Hz | Xg—X4 v
f 3 VH
50 c A Hy-Hy| B Ho—-H3 | Xg=Xo [+ [Dzn6
HyO—5 —OM, Hi-Ha| C | Ha3—H1 | Xp—X3
ik Xo Hy-Hy | A Hi-Ha | X2—Xp ,
f 2 H
51 (o A C XO - H3— H1 B H2 - H3 x3 - XO - 'V— DZnB
3 X
Hy 5 e b Hi-Ho | C H3-H{ | X1-Xp
H, X2 A Hi—-Hz | Xo-X3
: Ho-Hg | Xa—Xq1 | —H s
¢/ \a — 2—H3 3 — X1 ACCESSIBLE
52 c \ B v Dz8 Ny
Hy = Ho | X{ b C Hz-Hi | X1 -Xo
H
1 H2_ H3 A H1 = H2 XO = X3 v
53 ci EA He-H, | B | Ha—Hz [ Xo—X; _.Vi Dzn10
X
HO—F—0H, Hi-H; | C Hz—Hy | Xo—X2
"y A | Hi—Ho | X1-X3
v NO
54 c A —_ B Ho-Hsz | X2—X1 H |Dz10| AccessiBLE
Vy NEUTRAL
HC—5—OH, C | H3-Hy | X3-X2
VANGUARD.050108V3
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TRANSFORMER
CONFIGURATION WINDING TESTED
SPEC HIGH Low CAL.
HIGH-VOLTAGE | LOW-VOLTAGE | EXT. TURN | vEcTOR
TeST| "WINDING (H) | WINDING (x) |Jumpen| PHASE| VOLTAGE | VOLTNGE | famio | croue |  NOTES
M o, A | Hi—Ho | X2-X4
11 N bD;(1 — | B |He-Ho | X3-x2 | — | YNd7
Vy «V3
H0” COH, | %07 C |Ha-Ho | X1-X3
H, a X3 A Hi-Ho | X4 -Xo
: X b Ho—Ho | Xo—-Xa | —H— [YNd1
44 A QL 1< i - 2 81w d
iy v ol *3 C H3—Ho | X3-X4
My a O%2 | Ha=Hy| A Hi-H3 | Xq-Xo 5
~G
= X H,_H - S v (VM V3| YdA ACCESSIBLE
12 A AN 1N b 1-H3( B Ho —Hq _}L X3 o iy
H1 Cc H:3 xa H2_H‘I C H? £ ‘-|? | XS _ x1 WYE WINDING
Ha 2 Q% A ) Hi-Ho | X3-X2
VH
13 Ll | o | NN [ H2-Ho | X1-Xe | (i |YNGS
[+] -
H, Hy WG C H3-Ho | X2—-X3
Hy o A% |Ha-Ha | A | Hy—Hg | X3-X, NO
Vi Vg
B H._H N - HYVE ACCESSIBLE
14 A_oN X3 c ° i I i i 2 YdS | \EuTRALON
H,0” CoH, x, |H=H1| G [Hg—Hp | Xo—Xg WYE WINDING
H2 XS . H3_ H2 A H1 - H3 X2 - X1 NO
X _ = Vi V3 ACCESSIBLE
15 k {>71 =l |- 8 M= | %8 o 2 Yd7 | NeuTRALON
H‘ c H:3 )(2 a H2_H1 C H3 _ H2 X1 _ X3 WYE WINDING
Hy X, A Hi-Ho [ X1-X3
c
V
16| ,°lu, b>"a — | B |He-Ho | Xe-X1 [E = [YNd11
X .
H, Hy | % : C H3-Ho | X3—X2
H2 X2 c H3_ H2 A H1— H3 X1 - XS NO
X - _ Vi V3 ACCESSIBLE
17 2l b>3 Hi-Hg| B | H2—H1 | X2-Xq .7 | Yd11 | neutmaLon
H, Sow, | X, a Hy-H, | G H3—Hp | X3- X2 WYE WINDING
H2 X:! a X1 A H1 - HO XO - X-l
(] V,
18 B Ho b %o — B Ha—Hp | Xo—X2 VH YNyn6
A
H1 c H3 Xg C Hs = HO XO = XS !
Hy % Ho-Ho| A Hi-Ho | X1 -X2 NO
v ACCESSIBLE
19 8], o[, Hy-Hy| B Ho—Hp | Xo-X3 H_ | YNyO| NeEuTRALON
ey a Vi LOW VOLTAGE
H, COH; | % ¢70X; | Hi-Hy| C H3-Ho | X3-X1 WINDING
VANGUARD.050108V4
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TRANSFORMER
CONFIGURATION WINDING TESTED
SPEC HIGH Low CAL.
TEST| HIGH-VOLTAGE | LOW-VOLTAGE | EXT. | pnce| yoLTAGE | VOLTAGE | TURN |VECTOR
NO. | WINDING (H) WINDING (X) | JUMPER winoiNG | winping | RaTIO | GROUP NOTES
H, X, Xg=Xg | A H1 - H3 X1 -=Xp NO
vy ACCESSIBLE
20 R o] x, X;=X| B | H2—H1 | X2-Xo —— | YynO| NEUTRALON
A a X HIGH VOLTAGE
H, CYOH, | X, cOX, | Xo-Xo| C Hz-Hz | X3-Xp WINDING
Hy X A H1-Ho [ X1-Xo
W
43 AB Hy b Xq — B Ho - Hp X2 -Xo VH YNynO
a L
H, CTOH, | X, ¢ OX, C Ha - Hp X3 -Xp
Hy Xa A | H1-H3 | X1-X3 NG
e
= b . Ho — Hy W 3 H_ | Yy0 ACCESSIBLE
21 A N '\ B -3 DAl v NEUTRAL
Hy COH; | X ¢ 0Xy C Hg &He- " X3 - X2
Hy xg a0x, | Ha-Ho A H1—-Ho | Xo —X4 NO
¢ Vi ACCESSIBLE
22 Bl o] " Y B H2—-Ho | X3-X2 YNy6| neutrAL ON
A_QD0 . X LOW VOLTAGE
H, C OH, 2 Hi-Hy| C H3-Ho [ X1 -X3 WINDING
H, Xg—X Hy—Hgz | Xg—X4 NO
3 : X |30 A v ACCESSIBLE
23 g J[ %o Xi=Xo| B | Ho—Hy | Xg—Xo V"‘ Yyn6 | NEUTRAL ON
A X HIGH VOLTAGE
H, C OH, X5 X=X | © Hz—Hy | Xg—X3 WINDING
H Hi-H3 | Xa-X
; e A i 8 Vi iy
B n . Ho — H X, — X Yv6 ACCESSIBLE
24 A N b B bl 172 vy y NEUTRAL
H C oM, X2 C Hz-Hz | Xo- X3
Hy A Hq— H3 X-l - XO
B Ho—Hi | Xp,—Xq |e¥
65 A Ao — B 2—-M 27 || YNzn1
H, C OH, © H3-Hz | X3-Xp
H, A | H1-H3 | X1-Xo NO
Vi oV3 ACCESSIBLE
o5 Bl — | B | He—-H1 [ X2-Xo | Yzn1| NEUTRALON
A x WYE WINDING
H C OH, C Hz-H2 | X3-Xp
H, X2 He-Hy | A Hi-H3 | X4 -Xo
a Vi V3 NO
B b |H,-H,| B Ho—H1 | Xo-X3 | X2 ACCESSIBLE
26 A N X1 n s Ve 2 Y NEUTRAL
1,0~ ok, °N\o% |H-Hy| C | H3—-H2 [ X3-Xq
H2 A H1 - H3 X3 - XO NO
— — Vi oV3 ACCESSIBLE
27 AB N — B Ho—Hy | X1 =X . YZn5 | NeuTRAL ON
WYE WINDING
H‘| Cc H3 C HS - H2 X2 - XO
VANGUARD.050108V5
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COAN ST ORMER, WINDING TESTED
Tesr| Worvoraae | Lowaourace | e | puace | voLrace | votrace | TuRw |vecron| ot
My 51 |Hg-Hy [ A H1-H3 | X3-X{
28 Ll xS : = ° |Hi-Hg[ B | H2—H1 | Xq-X2 \:;Vzi Yz5 Aiﬁg%"ff
Hy COoHg °No¥2 |H-H;| C [ H3-H2 | Xo-X3
Hy X3 ¢ A Hi-H3 | Xp-Xq
66 NO b x:‘; | — | B [H2-H1 | Xxo-x2 ‘;‘; 3 | YNzn7
H O™ COHy | X, C |H3-H2 | Xp-X3
2 X30 ¢ A | H1-H3 | Xo-X4 -
29 Py b AN | — | B [He- H | X8 7 \:: Bl yzn7 | AecESoBLE
- CoH, | x, C Ha =4 FXO—_ X3 WYE WINDING
M X350 ¢ ) Ha-Hy | A -H:— H3 | X5 - X4 o o
wo| }/‘” sl B [ [ 7% ) va7 | acersom
Hy COH; | X, d-Hi| C H3—-H2 | X{-Xg3
b, X0 o A | Hi-Hs [ Xo-X3
67 AB Ho b?{c;j’xa — B Ho—Hi | Xg- X1 v:x.vg YNzn11
Hy COH; | X, C H3z—H2 | Xg-Xo
My %0 ¢ A Hi-H3 | Xp-X3 NO
at| Zlo | ey | e [P Do | e vamt) iRl
Hy CTOH, | x, C H3 — Ho X0 — X2 X WYE WINDING
Hy X290 ¢ Ha-Hy, | A Hi-H3 | X1 -X3 "
X Vi V3
32 Ll b "a *|Hi-Hg| B | He-H1 | Xo-Xy |55 | Y211 geceR
H, COH, | X, Hy—Hy C H3 -H2 [ X3-Xo
X XX | A | Hi-Ho | X=X |
Ci‘ Ea 3-% | B Ho—Hg | Xo—X3 —2'\{1 ZNdo
X 0% [ X=X | C | Hg—Hp | X3—X4 '
X4 A Hi-H2 | X{-X5 s
A D e E R
XC—% X, C Ha — H14 xa = X1 HIGH VOLTAGE
x,Q——px,| Xo=X3 | A | H1-Ho [ X2-Xi
v X=X | B | Ha—-Ho | X3—-X2 _2 ‘Li ZNd6
X X=X | C | Ha—Ho | X1-X3 "
VANGUARD.050108V6
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TRANSFORMER
CONFIGURATION WINDING TESTED
SPEC HIGH Low CAL.
HIGH-VOLTAGE | LOW-VOLTAGE EXT. VECTOR
TEST! "WINDING (H) | WINDING (x) |Jumpen| PHASE| VOLTAGE | VOLTAGE | TR | aoup NOTES
i A Hi-Ho | X3-X4 NO
B VH ACCESSIBLE
33 ;{QH:Q — | B | M2-Ho | x1-Xo v.vs |ZNy5| NeutrALON
wd  —om, c [Ha-Ho | xa-xa WYE WINDING
X Hy-Hy | A | Hy=Hg | X3-X
B H3 H2 H-I - H:3 X3— X-| WY | zvs ACCSSOSIBLE
- N ~s| B R e el NEUTRAL
HO ¢~ OH, Ho-Hy | C Hz—Hy | Xp-X3
X X2 A | H1=Ho | Xy-X3 NO
b\ N /|
B h ACCESSIBLE
35 3—2?0 aff o 0% — B H2 —Ho Xf_- 3(1_| Vx V5 ZNy11|  \EUTRAL ON
HO ok, | X, C |Ha-Fo | x5-Xo WYE WINDING
My Xz Ho-Hs | A H1--H3 | X4 —X3
b NO
36| & | i nc X3 | Hy=Hs 110 Ho—Hq | Xo—-Xq b B Zy11 ACCESSIBLE
i Vx 2 NEUTRAL
H1 c H3 X, Ha‘.ii.l C H3 —Ho XS - X2
il 32 A Hi—Hp | Xq=X5
W
y y Ho| T-T
58 A A T | o
M By |0 X3 X1-X3 H1-H3 | X1 X3
"2 2 |Ha-Hg Hi-Hz | Xy=Xp | Y3 [ -
A . 1772 fre| T-T
59 A H, | X b Vg 2 30
H i E X1-%5 Ha—Ha | X;-Xg |V 5| 129
1 %3 2— 13 1783 | W V3
A X2 Hp-H Hi-Hg | X{-Xq | V3
5 X A 3 1 3 Svies =TT
60 A ; 30
Ha & X, X .2 | Lead
i X, 1=%3| B [ Ho-H3 | Xo-X; W7
VANGUARD.050108V7
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APPENDIX C — CEI/IEC 60076-1 Transformer Descriptions
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TRANSFORMER
CONFIGURATION WINDING TESTED
SPEC HIGH Low CAL.
HIGH-VOLTAGE | LOW-VOLTAGE EXT. TURN | VECTOR
57| wiNbiNG () | wiNDING (x) | Jumeer | PHASE [ | e | RATIO | GROUP NOTES
v 2wQ—2—o U A 1U-1W | 2w -2U
1 Bi Ec c; ;b — | B 1V-1U [ 2u-2v z; Dd6
10 G——D 1w v c |w-1v [2v-2w
1Y 2V A 1U-1W | 2U-2W
_ - 2v-2U U
. f\ /\ B | 1v-1U — | DdO
1U r 1W | 2u - 2w C 1W =1V 2W—2V-‘
i 2WQ—2—p 2U A 1W-1v | aw--2v
- e u
38 c A v —_— B ‘1_\1-- W1 2uU - 2w Uz Dd2
1WA78 v v C ) W-1U | 2v-2U
0 2w A | 1U-1W | 2w-2u
A 3 — 1V-1U | 2u-2v Ut
39 A TAN B | Dd4
wWO—5—01 | 2vE——d 2y C | tW-1U | 2v-2w
1y x2 A 1U-1V | 2v-2w
40 /\ /\ — | B 1IV—1W | 2w-2u E; Dd8
WE———D1V [20——D2w C 1W-1U | 2Uu-2v
1y 20 Q—2—02v A | 1u-1v [2u-2aw
n
41 ci EA a; ;c — B 1IV-1W | 2v-2U = Dd10
W B v 2w C 1IW-1U | 2w -2V
v = A |1U-1w [2u-2N
a .V_
42 Ai EB 2w 02 , _— B 1iV-1U [ 2v-2N 312 S Dyn1
e v C |1w-1v |2w-2n
v wW-1v| A 1U-1w | 2U -2V NO
_ _ _ Ut «V3 ACCESSIBLE
2 E‘f EC oo | V-TU jev-ew | DyT | NeutaLon
U A 1w w-1| C 1W-=1V | 2w -2U WYE WINDING
v uQ Ww-1v| A 1U-1W | 2U -2V NO
a _ _ _ Vu1«V3 ACCESSIBLE
61 Bi Ec . v [wu-w| g 1V—-1U | 2v-2w = Dy3 | NEUTRAL ON
1y O——01w [ 2¥ w-1u| C |1W-1v [2w-2u WYE WINDING
v uQ . A 1U-1W | 2N-2V
c 202v 1V-1U | 2N-2w [Y*% [pyn3
62 B b/2N - B Uz y
WE——01w| 2W C |1w-1Vv | 2N-2U
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ATRT-03 S2, ATRT-03A S2, AND ATRT-03B S2 USER’S MANUAL REV 2

TRANSFORMER
CONFIGURATION WINDING TESTED
SPEC HIGH Low CAL.
HIGH-VOLTAGE | LOW-VOLTAGE EXT. VECTOR
T:cs,:r WINDING (H) WINDING (x) | Jumper| PHASE mhm,f: mhmf; g:-?.’:, GROUP NOTES
e P A | 1u-1w |2w-2N
3 A 2w ooy — | B [1v-1u | 2u-2n |u-%s | Dyn5
c uz
We—r—0WY v © 1W-1V [ 2v—-2N
v o |W=1v| A | 1U-1W | 2w -2V NO
b
) A word  [w-w| B [0 [2u_ew |ues | Dys | pccsssas
uz
1U E——D>w av [tvoru| ¢ [ 1w=1v |2v-2u WYE WINDING
1V 2WQ . A 1WU—1W | 2N-2U
5 ai Ec ap=o | _ | g [1v-1u | 2v—2v {u- |pyn7
b D uz
U ~ w| 2 © 1W =1V 1 2N-2W
w 2wQ w-1v | A W-1W | 2W-2U NO
6| o/ \c oz |w-w (g [ 1V-1U [2u-2v | 45| py7 | ACCESSELE
1WwE——Dow | 2V ° w-tu| ¢ [1w=-1v [ 2v-2w WYE WINDING
v ow |1w-tv[ A [ TU=1W | 2v_2Uu o
b,
63 si Ec wvoidan  |waw| g | 1V-1U [ 2w-2v |ui.%s | Dy9 i
uz
A YT BV c W=tV [2u_aw WYE WINDING
v paw A 1U-1W | 2v —2N
64 Bi‘ jc 2voldon — B 1V-1U | 2w -2N z;-\-’é Dyn9
1w——o1w “ba C 1W-1V | 2U -2N
1V vQ . A 1U—-1W | 2N -2W
7 Bi Ec anp"ow| — [ g |[1v-1u | 2n-20 | Y12¥3 [Dyn11
b uz
WO——01w| 2V C 1IW-1V | 2N-2V
v Q. W-1v | A 1U-1W | 2v -2w NO
a (W] o\"%
s | o/ ool 5 [TV [awau | 522 oy | s
1 ——dw| 2 b w-u| ¢ W-1v | 2u—2v WYE WINDING
U 2 w-1w| A 1U-1V [ 2U-2N
45 A C N/ w-1u| B 1V—1W | 2V-2N _z:’_; Dzn0
wo——01w| O O y-1v| C 1W-1U [ 2W-2N
Y o 2V [qy—w| A 1U-1V | 2N -2V
2w ¢ _30 U_1
46 c A e w-1uf B [ 1v-1w | 2N-2W [—*~—=|Dzn2
WO—F—ow v W=V C [1w-1U | 2N-2U
CEWIEC.050108C2
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TRANSFORMER
CONFIGURATION WINDING TESTED
SPEC HIGH LOw CAL.
HIGH-VOLTAGE | LOW-VOLTAGE EXT. TURN | VECTOR
57| wiNbiNG () | wiNDING (x) | Jumeer | PHASE [ | e | RATIO | GROUP NOTES
1U b 2 A 1U-1vV | 2w -2V
2w n Ui NO
47 c/ \A c — | B [1V-1W |2u-2W |~z | Dz2 | AcCEssBLE
2 NEUTRAL
1w = 1V ov C 1iwW-1U | 2v-2U
w aw  [IVa1W | A 1U-1V | 2W-2N
a{ an _ S.u
48 ci EA %’_;_\b;, Ww-iul B | IV-1W | 2U-2N |5 |Dzn4
IWO—5—01v ¢ oy (W= C |[1W-1U | 2V-2N
I 2w A 1U-1vV | 2w —-2U
a wu (15} NO
49 c A b — B WV-1W | 25-2v | — Dz4 | accessiLe
2Y —r %= NEUTRAL
WCG———D1v ¢ o C TW =10 2v—-2wW
1v ov Al qu—1w | 2u-2w \o
| Ut
i E n E ° _ : _ _ Dz0 | ACCESSIBLE
g B C a o B 1V -1 U 2V -2U Uz NEUTRAL
WO——0wW| 5 ¢ C | 1w=1v |2w-2v
v AV A |1u-1w [2w-2u o
2w
10 Bf EC — | B |[1v=1u | 2u-2v | —| Dz6 | AccEssiLE
U2 NEUTRAL
RN ==l @ 1W-1V | 2v-2w
1 b 2W lqv-qw| A 1U-1V | 2N-2U
2v 3 U
50 c/ \A J/me  [W-iul B | 1V—1w | 2N-2V |~ | Dzn6
wC——Ow U W=wv1 C | 1w-1U | 2N-2wW
U 2v w=1w| A iU-1V | 2V-2N
fE a 3 ut
51 c A c__ Ao w-1u| B 1V—-1W [ 2w -2N P Dzn8
WO——D0w | 5 b u-v| ¢ 1W-1U | 2U-2N
1U 2v A 1U-1V | 2v -2W
a NO
52 G A c — B IV—1W | 2Ww-2U | —2— | Dz8 | ACCESSIBLE
ow u2 NEUTRAL
WO——/—01W| o5 b C 1W-1U | 2Uu -2V
U U 2v |iv-iw | A 1U—-1V | 2N-2W
53 ci‘ EA b & w-1u| B 1V—1w | 2N-2U | 2.Y [Dzn10
a 2 uz
WO——0W 2w w-1v | C IW-1U | 2N-2V
u u - -
1 2 ¢ v A 1U-1v | 2U-2W NO
54 ¢/ \a b _ B | 1v_1w | 2v-2u V" |Dz10| AccEessBLE
a U2 NEUTRAL
WO—5—OW aw C | tw-1u |2w-2v
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ATRT-03 S2, ATRT-03A S2, AND ATRT-03B S2 USER’S MANUAL REV 2

TRANSFORMER
CONFIGURATION WINDING TESTED
SPEC HIGH LOW CAL.
TEST| HIGH-VOLTAGE | LOW-VOLTAGE | EXT- |pyssE| VOLTAGE | VOLTAGE | TURN |VECTOR
NO. | WINDING (H) WINDING (X) | JUMPER WINDING | wINDING | RATIO | GROUP NOTES
v wa . A | W= || ey
11 Aa " bbjau — | B | 1V-1IN |2w-2v _3;\@ YNd7
1o~ cow [ ovo” * c |1w-1N |2u-2w
v a e A 1U-1N 2U-2v
u
7S B R o | — | B | 1v-1N [2v-2w [=—|YNd1
c
w cromw v C IW-1N | 2w -2u
v A v [1w-1v| A 1U-1W | 2Uu-2V )
B 2u = oy LYYE | Yd1 ACCESSIBLE
12 - S e R BV e U NEUTRAL ON
1U o] 1w 2w 1V=1U C 1W — 1 l 0= 21 WYE WINDING
1v a Q2 A 1U-1N [ 2w-2U
b= U1
13 AB N oW b . =] 1V — 1N 2U -2V R YNdS
c
U cho W v C 1W—1N | 2V -2W
v a2 | TW=1V A 1U-1W | 2w -2U E NO
= 2w o |1U-W| B [ 1v-1u [ 2u-2v [Z.2fYd5 [ SECESSELE
wo” Sow ™0 [tv-wu| ¢ [1w-1v [2v-2aw WYE WINDING
I WO, w-1v| A [ 1U-1w | 2v-2u \o
_ Ul V3 ACCESSIBLE
15 N b>2u W=twi B [ 1v-1u [ew-2v (2.2 Yd7 | (EgtRaLon
U c oMW | oy a -1 | G 1W-1V | 2u—2w WYE WINDING
v 2v . A 1U-1N | 2U-2W
Ui
16 AB N b>2w —_ B 1V -1N 2V-2U R YNd11
w0~ Cow | o C |1w-1N [2w-2v
1v b W-1v [ A | 1U-1W |[2U-2wW NO
c
- ut V3 ACCESSIBLE
17| ,° b an|1V=W| B | -1U | 2v-2u |22 Yd11| eutRaLoN
1U coiw | au a w-1u | C 1W—1V | 2w —-2v WYE WINDING
v 2w a 02U A 1U-1N | 2N-2U
® ut
18| °lin o] ™ — | B | tv-1iN [ 2N-2v [—— [YNyn6
L Cow 2v C 1W—1N | 2N -2w
v v w-iN| A 1U-1N | 2Uu -2V NO
ACCESSIBLE
19 ® b iw-1N| B 1IV-1N | 2V-2W - YNyO| NEUTRALON
> 2 u2 LOW VOLTAGE
v Cow | 2u coaw| WU-INf C [ 1W-1N |2W-2U WINDING
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132

TRANSFORMER
CONFIGURATION WINDING TESTED
SPEC HIGH LOW CAL.
HIGH-VOLTAGE | LOW-VOLTAGE | EXT. Turn | vecTor
T,ng WINDING (H) WINDING (X) | JUMPER PHASE \:.ﬂhmfg ‘;ﬁhﬁfg RATIO | GROUP NOTES
1V 2v aw-2n| A 1U-1W | 2U-2N NO
U1 ACCESSIBLE
20 AB b 2n 2u-2N| B 1V-1U | 2v-2N = YynO| NEUTRALON
a HIGH VOLTAGE
1U CTOMwW | 2u c 2W | 2y-2N c 1W -1V 2\W — 2N WINDING
U 2v A 1iU-1N | 2U-2W
U1
43 o ol — | B | 1V=1IN | 2V-2N 5 | YNynO
1w Co1v | au c 2w C 1W-=1N | 2W = 2N
1V 2v A 1iU-1W | 2U-2W -
2| y QU il ) B ETEETN ol R Bl
a + W " WP
1U Co1MwW | 2u c 02w C 1W — 1V | 2w =2V
v 2w aoeu| IV-IN| A 1U —A1|\I 2v -2U NO
c )= Ut ACCESSIBLE
22| Bln o =B | IV—1N |2w-2v | —— | YNY6| NeutraLON
LOW VOLTAGE
U co1w 2v v-iNn| C 1W-1N | 2U-2W WINDING
v 2w a02U |2Ww-2N| A 1W-1W | 2N-2U NO
. os : = = vy ACCESSIBLE
23 A aN b 2u-2N| B 1V-1U | 2N-2V o yN6 | NEUTRAL ON
HIGH VOLTAGE
1 cow 2v av-2N| C 1W -1V | 2N -2w WINDING
b 2w a_o2u A 1U-1W | 2w -2U o
¢ Ui
24 nB b — B 1V-1U | 2Uu-2v = Yy6 Ai‘éifﬁrgft'f
U Crow 2v C 1W-1V | 2V -2W
v 2v A 1U—-1W | 2U-2N
a b V3
65| Sl | 97 — | B [ v-1u [ 2v-on [ vzt
U cTow ™o aw C 1W-1V | 2W -2N
v 2v A 1U-1W | 2U-2N NO
a b Ut oV3 ACCESSIBLE
o5 nB 9 2N — B 1V-1U | 2V-2N | & Yzn1| NEUTRALON
WYE WINDING
wo~ cow ‘ Noow C | 1w-1v |2w-2N
- v [1w-1v | A 1U-1W | 2u-2v
a b va NO
26 N 9 w-w| B 1V-1U | 2v-2w %;- zi Yz1 A?q%i?'gft'z
1U chow ¢ ow |1v=1u | C 1W-1V | 2w -2U
W 2 2u A 1U-1W | 2W -2N NO
b W3 ACCESSIBLE
27 nB o o — | B V-1U | 2U-2N E‘z 21Yzn5| \eutRAL ON
U cow ¢ oy C 1W—1V | 2v_oN WYE WINDING
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ATRT-03 S2, ATRT-03A S2, AND ATRT-03B S2 USER’S MANUAL REV 2

TRANSFORMER
CONFIGURATION WINDING TESTED
SPEC HIGH LOW CAL.
HIGH-VOLTAGE | LOW-VOLTAGE EXT. TURN | VECTOR
ST "WINDING (H) | WINDING (x) | sumper| PHASE| YOLTAGE | VOLTRGE | RaTio | GRoue | NOTES
v ou [1w-1v| A 1U-1W | 2w -2U
8 5 b ui V3 NO
28 ” 2w w-w| B | 1V-1U | 2u-2V [+5| Y25 | AccEssiBLE
NEUTRAL
1U coiw c v [1V=1u | C 1W -1V | 2V -2W
1V 2w c A 1U-1W | 2N-2U
2N
66 | ,°Ln AN — | B [1V-1U | 2N-2V ‘;H.“i YNzn7
X
u crow | 2V C 1W =1V | 2N -2W
il WO ¢ A |1u-1w | 2n-2u =
U1 eVE ACCESSIBLE
208 R e — | B [ V-1V 2':‘_-_2“’_' —— | YZn7 | NeutRaLON
U cow | av c [w_1v Tan-ow WYE WINDING
W 20O, w-rv | A [uliw | 2v-2u
a NO
30 8 b 2UlU—1W | 1WV-1U | 2w-2v 2,5 | Yz7 | AccesssLe
A 1 v2 2 NEUTRAL
1U Comw | 2V Veau C 1W -1V 2U - 2W
W 2v c A 1U-1W | 2N - 2W
2N Vi V3
67 AB - b aw| B 1V—1U | 2n=2U v, YNzn11
a
v chow | 2u C | 1w=1V | 2N-2v
W VO, A 1U-1W | 2N -2w NO
B _ .3 |Yzn11| AccessiBLE
31 A b — | B V-1U Jon-2u 312 : NEUTRAL ON
U coiw | 2u c 1W-1V | oN—2V WYE WINDING
v VO ¢ w-1v| A 1U—-1W | 2U -2wW NG
B 2w U5 1 vz11|  Accessie
32 Ll b . w-1w| B 1WV-1U | 2Vv-2U |=%'3 NEUTRAL
U crow | 2u w-wu| C 1IW -1V | 2W -2V
1 2u w=1w| A 1U-1N | 2u-2v
A 2 Ut
55| ¢ 4. ci Ea w-1u| B 1V-1N | 2v-2w [—-= |ZNd0
Q8 1w 2w b Viqu-1v| C 1W-—-1N | 2W-2U
v 2u A | 1Uu-1v | 2u-2v s
A U1 ACCESSIBLE
56 G c a — B 1V-1W | 2v-2w Uz Zdo NEUTRAL ON
wd EE ow|awd - Yoy C IW-1U | 2w-20 HIGH VOLTAGE
1 vo—2—aow| 1V-1tw | A 1U—-1N | 2v-2U
A
1W-1U WV—1IN | 2w-2v | 2.2 |ZN
57| S ; ; B 3w | NS
1w B v 2U 1u-1v C 1W-1N | 2U-2W

CEVIEC.050108C6
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TRANSFORMER
CONFIGURATION WINDING TESTED
SPEC HIGH Low CAL.
HIGH-VOLTAGE | LOW-VOLTAGE | EXT. TURN | vECTOR
T,ECS,T WINDING (H) WINDING (X) | JUMPER PHASE ‘{-ﬁhﬁ% mh‘{,ﬁ?g RATIO | GROUP NOTES
1V . A p2U A 1U-1N | 2W-2U NO
Ut ACCESSIBLE
33| A —din 2w 0= — B | 1V-1IN | 2U-2V | === |ZNy5| NEUTRALON
e c 1w b ov C 1W — 1N o\ _ oW WYE WINDING
v . Lpau |[W-v]| A W-1W | 2w-2u b NO
1
34| A ow 08 w-w| B | V-1U [ 2u-2v || 2v5 o
S cowm "o (- | ¢ | 1w-1v | 2v-2w
v 2v A | 1U-1IN |2u-2w NO
B 3 U1 ACCESSIBLE
35 2 1N a c 2 — B 1V - 1N v’}\' S 2' ! U2 .\G ZNy'l 1 NEUTRAL ON
¢ >—ow| 2 c mj‘z‘w —ov | WYE WINDING
1V 2V wW-1v | A =1W | 2U -2wW
A B b 2w Ut Va NO
36 a e w-w! g 1V-1U | 2v-2u |55 | Zy11 Aﬁ‘éiﬁi'ﬂE
w ¢ o% X w-1wu| C [1w-1v |2w-2v
1V 2V A 1U-1v | 2Uu-2Vv
A a U1 T-T
58 = ) U2 0
) 2w [ 1U=1V
10 20 WVl B | 1u-1w [2u-2w
C u1,Va_
v . oy 1V=1W 1U-1W 2U-2v B2 T'T
B
59 A b 30
2u
10 W 2w [2u-2v | B [1v—1w | 2u-2w [ZeZ| Lad
v 2"; 1V-1W 1U-1W | 2u-2w %;Vg; TT
B 2w
60 A 30
1 w | wo” "’ 2u-2w| B [1v-1w | 2v-2u [LE Lead
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ATRT-03 S2, ATRT-03A S2, AND ATRT-03B S2 USER’S MANUAL REV 2

APPENDIX D — Australian Std.2374 Transformer Descriptions

TRANSFORMER

WINDING TESTED

CONFIGURATION
L e ——" pp——— e T ] et vcron
No. | WINDING (H) | WINDING (X) WINDING | WINDING | RATIO | GROUP NOTES
B c a a A A-C c—a
1 3{ EC "’; ;f B B-A a-b | —=—| Dd6
A p c b C C-B b-c
B b A A-C a-c
HV
37 /\ /\ B | B-A | b-a |—5—|Dd0
A p c| a ~ c C C-B c-b
A 2 A-B ¢=h
¢ ? A -~ HV
38 c A a € B B €I a-c —~— | Dd2
cd—>s b ¢ 3C-A b-a
A c A A-B c-a
HV
> /\ /\ \ B °-c a-b LV Dd4
c 5 B|b > Da C C-A b-c
A b A A-B b-c
HV
40 /\ /\ B | B7C | c-a |- |Dd8
c 3 B|a = c C C-A a-b
A ag—>ob A A-B a-c
f E HV
41 ¢ A v B B-C b-a — | Dd10
c . B Pt C C-A c-b
A - A | A-C | a-m
42 Ai EB GQL<€ B B-A b-N T: V3 Dyn1
c ra B b C C-B c—-
B ,pP |c-B| A A-C - . NO
a HY V3 ACCESSIBLE
8 Bf Ec 7R A-C| B B-A b-a W Dyt | NEuthaLon
A y c c B-A| ¢ C-B c—b WYE WINDING
B a . C B A A-C a—-b NO
a _ _ Vi oV3 ACCESSIBLE
61 8/ \c b b fA-c| B B-A b-c . Dy3 | NeutmaLoN
A c| ¢ B-A| ¢ C-B — WYE WINDING
A
B a A A-C n-b
c
a HY «V3
62 Bi Ec Y b B B-A n-c =~ Dyn3
A ~ c c C C-B n—a
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REV 2 ATRT-03 S2, ATRT-03A S2, AND ATRT-03B S2 USER’S MANUAL

TRANSFORMER
CONFIGURATION WINDING TESTED
SPEC HIGH Low CAL.
HIGH-VOLTAGE | LOW-VOLTAGE | EXT. VECTOR
TECS,T WINDING (H) WINDING (X) | JUMPER PHASE mhmﬁ: \:.ﬂ'ﬁmfé ;ﬂ?,’;‘, GROUP NOTES
B a A A- C Cc— n
b
° A coedn | — | 8 | B-A [ a-n |nv-¥s|Dyn5
c LV
A - c b C C-B b-1M
B . |C-B| A A-C c-b NO
, P — WA ACCESSIBLE
4 s/ \c . A-C| B B-A a-C |5 Dy5 | EuTRAL ON
A c Yo |B-A| ¢ c-B b_a WYE WINDING
A
B cQ. A A-C n-a
5 sf Ec “oa | — | g [ B-A | m-b |"-%|pyn7
b h = WA LV
A - c| P C CrB) 40 N-c
° € Q. c-B| A A-C c-a NO
a - _ _ HY «V3 ACCESSIBLE
6 8/ \¢ n f @ |A-C)' B B=A a-b |5 DY7 | NeuTRAL ON
A el » B_A| o C-B b_c WYE WINDING
A
B pe [C-B| A B-C b-a 5
a _ _ — 5| Dy9 | AccessiBLE
63 8/ \c b A-C| B E=i c-b T: *1 5Y¥ | NEuTRaLoN
" = ‘ba |B-A c C-B s WYE WINDING
A
B c A A-C b- Tl
64 B C b a bn —_— B B-A C_n Hv .Va Dyng
Lv
A AA c ‘ba C C-B a-n
B bQ ., A A-C n-c
7 si EC “oc | — | B B-A N-a |H % |pyn1q
LV
ad—Dc | #0” c | c-B | n-»b
B bQ, c-B| A A-C b-c NO
a Hv «V3 ACCESSIBLE
8 8/ \¢ n ¢ |A-C| B B-A c-a | Dy11| nNeutraLON
A c| ad° B-A| ¢ cC-B a-b WYE WINDING
A
A - B-Cc| A A-B a-m
@ _ B-C _ RO
cd—Ds |° P [A-B| C C-A c-1M
A c b a|B-C C A-B n- b
3 HV
46 C A a n c C-A A B-C N-c _2'5 D2n2
c Aﬂ B b A-B B C-A N-a
AUSTRALIAN.050108A2
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TRANSFORMER
CONFIGURATION WINDING TESTED
SPEC HIGH Low CAL.
HIGH-VOLTAGE | LOW-VOLTAGE | EXT. VECTOR
TeoT| "WINDING (H) | WINDING (x) | sumper| PHASE | VOLTAGE | VOLTAGE | Tamio | Grour |  NOTES
A b A-B c-b
c npPe A HV NO
47 ¢/ \# c — B B-C a-c v | Dz2 | ACCESSIBLE
a NEUTRAL
dle—m—aeil b C C-A b-a
A e B-c| A A-B c-m
a 3 HV
48 A’ n., C-A| B B-C a-m S Dzn4
co——vse b0~ O |A_B| C-A b-1
A c A A-B c-a
v NO
49 A e — | B B-C a—k — | D24 | accessiie
. sl s D NEUTRAL
8 € a C C-A D-c¢
B o _
b \ A N\ A-C a-¢ v b NO
_ _ z0 | AccessiBLE
9 3{ f y —N\¥ B-A b-a v NEUTRAL
A - c|®@ . ¢ C C-B c-b
B A-C c-a
i 2 A " NO
B c a — B—A a-b Dz6 ACCESSIBLE
o L B Lv NEUTRAL
A - c b C C-B b—¢
A A A-B n-a
3 HV
50 A B B-C N-b |-+~ [Dzn6
¢ B B C C-A n-c
A A A-B b-7
51 ci EA B B-C c-1M ?BE Dzn8
c > B C C-A a-m
A A-B b-
"1, A ° v NO
c A c — B- c-a ACCESSIBLE
52 8 c w | D28 NEUTRAL
co——vs|? o 0° c C-A a-b
A A A-B | n-c
53 A B B-C nN-a —S.g Dzn10
2
c 5 B C C-A N-b
A a < ob A A-B a-c o
c A b — B-C b-a _ Dz1 ACCESSIBLE
54 A’ a B v 0 NEUTRAL
c B B ¢ C C - A Cc- b
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REV 2 ATRT-03 S2, ATRT-03A S2, AND ATRT-03B S2 USER’S MANUAL

TRANSFORMER
CONFIGURATION WINDING TESTED
SPEC HIGH Low CAL.
HIGH-VOLTAGE | LOW-VOLTAGE | EXT. VECTOR
TEST) "WINDING (H) | WINDING (x) | Jumpen| PHASE | VOLTAGE | VOLTAGE | 208 | Grous NOTES
B 2 . A A-N b-a
B HV
P _ c-b
11 Ul b> a B B-N = YNd7
A coc | a i @ B=0 a-c
5  ob A A-N a-b
B — — HV
44 S a<b _ B B-N b-c — YNd1
A coc ¢ C C-N c—a
5 « A [c-B| A A-C a-b ‘ NO
8 il w Vs | Ydq ACCESSIBLE
12 . . S PASSCHINE B-A | fVTS NEUTRAL ON
I S e | goal ¢ Y] [P WYE WINDING
B . e A I A=N c-a
8 c b | — oY _ b |=— [YNd5
13 A_oN < B B-N a Lv «V3
A coc b C C-N b-c
4 o A |C-B| A A-C i) NO
= HY V3 ACCESSIBLE
14 AB c b A-C| B B-A a-b ™ B YdS NEUTRAL ON
N Sram < b [B-A| ¢ C-B G WYE WINDING
B c . c-B| A A-C b-a NO
— — WY V3 ACCESSIBLE
15 L b @ |A-C| B B-A c-b |=-—| Y7 | NeutRALON
A ~c | s a BoA| ¢ C_B a_c WYE WINDING
B b ) A A-N A
- b c B-N —a | = |yNdt1
16 £l T B Lv V3
A coc 2 i c C-N c-
8 boL . c-B| A A-C | a-c NO
V3 ACCESSIBLE
171 ° b>7° A-C| B B-A b-a | ZL2IYd11| NeuTRALON
A oc | .o B-al| ¢ C-B P WYE WINDING
B c a Oa A A-N n-
18| M — | 8 [ BoN | n-b | |vnyne
A coc b @ C-N =
B b B-N| A A-N a-b NO
v ACCESSIBLE
1 8 b C-N| B B-N b-c YNyO| NEUTRALON
9 Aol a v LOW VOLTAGE
A coc | a coec¢ [A-N| C C-N c-a WINDING
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ATRT-03 S2, ATRT-03A S2, AND ATRT-03B S2 USER’S MANUAL REV 2

TRANSFORMER
SPEC HIGH Low CAL.
HIGH-VOLTAGE | LOW-VOLTAGE | EXT. VECTOR
T,Eg'jr WINDING (H) | WINDING () |Jumper| PHASE ‘;ﬁhm‘fé ‘;ﬁh;‘?,fé ;ﬂﬁ'z, GROUP NOTES
B b c—h| A A-C a-"m NO
HY ACCESSIBLE
20 £ i a-h| B B-C b-m — | YynO| NEUTRALON
A a - HIGH VOLTAGE
. o | a ¢ [b-h| ¢ -B c-1M 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 ==" Hv NO
o1 8 b _ B B_A SN Yy0 ACCESSIBLE
A a -—r- Lv NEUTRAL
A C (o] a c c C [ = c—-b
B c aoa [B_N| A ) A-N b-a NO
c HV ACCESSIBLE
22 By b c=N| B B-N c-b m YNy6| NeuTmAL ON
A LOW VOLTAGE
A coc b A—-N C C-N a-c WINDING
B c a0a | C—=h A A-C n- NO
> i ACCESSIBLE
23 &in ALl a-h| B B-A n-b Yyn6 | NEUTRAL ON
A Lv HIGH VOLTAGE
A coc b b-h| ¢ C-B —C WINDING
_ c-a
B c c a 0@ A A-C v NO
B _ B-A a-b Y ACCESSIBLE
24 A b B Lv y6 NEUTRAL
ao0” oc b C c-B b-c
B b A A-C a-—
g b Vhe V3
B R _ _ He V3
65 A AN . M B B-A ~— | YNant
A c c 4 c C C-B c-
8 b A A-C -N NO
a Vi V3 ACCESSIBLE
o5 8 a b — B B-—A b-m —L: 21Yzn1| nNeutRALON
A n WYE WINDING
A coc ‘Noc C C-B c-—
B b — A A-C -b
WL . B—A b HV V3 cc Nsos
8 A-C = -c = ACCESSIBLE
26 A ¢ g v 2 Yz NEUTRAL
A coc ¢ c B-A C C-B c—a
B . a A A-C c-1 NO
b R ACCESSIBLE
27 L c n — | B B-A - :: 21 Yzn5 | NeuTRAL ON
WYE WINDING
A coc ¢ b C C-B -mn
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TRANSFORMER
CONFIGURATION WINDING TESTED
SPEC HIGH LOW CAL.
TeEsT| HIGH-VOLTAGE | LOW-VOLTAGE | XTI | pyaSE| VOLTAGE | VOLTAGE | TURN |VECTOR
No. | WINDING (H) WINDING (X) | JUMPER WINDING | WINDING | RATIO | GROUP NOTES
B a |C- A A-C c-a
2 NO
28 LA 2 ’ - B B-A a-b %‘% Yz5 | ACCESSIBLE
NEUTRA
A coc ¢ b - C C-B b-c FUTRAL
B c c A A-C n-a
66| ,°Lw oL os| — | g | B-A | N-b D05 vNz7
a0” e | bo c [ c-B [ n-c |~
B c c A A-C n-a NO
Ve V3 ACCESSIBLE
1 U by ALoe | — | p D=4 N-b (W22 | Yzn7 | nEutRaL on
A Soc | b ‘ c C-B 2o WYE WINDING
B ¢ c - A A--C b-a
8 a " B-A b W Y3 | yz7 ccgsos BLE
30 B b - il - c- 5| Y2 A IBL
p: NEUTRAL
A coc b A C C-B a-c
B ° Ol ¢ A A-C n-c
n Vi V3
67 As m bﬁ\/oa — B B—A n-a -~ Yzni1
A coc | b C C-B n-b
B b c A A-C n-c NO
8 - — Vi | Yz11 | ACCESSIBLE
39 . , o oe| — B B-A n-a f: i NEUTRAL ON
A coc | a ‘ c C-B N-b WYE WINDING
. b, 8| A [ Aac ac [ ©
B _ _ _ —e—|YzZ11 ACCESSIBLE
32 4 QN b . € B B-A o ¢ v 2 NEUTRAL
A coc a — C C-B c-b
a a -c| A A-N a-b
A 2 HV
55 < c a c-a| B B-N b-c |55 ZNdO
c B B|® b bl a-p C C—-N c—a
“ . . A A-B a-b .
HY ACCESSIBLE
56 = ‘ 3 — | B B-C b-c v | 290 [ NEuTRaL ON
c p—o08 | cF———Db c C-A —— HIGH VOLTAGE
3 ba—toc|P-c| A A-N b-a
A HV
57 < d V c-al| g B-N c-b ~— | ZNd6
¢ 8 B a a-b| C C-N a-c
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ATRT-03 S2, ATRT-03A S2, AND ATRT-03B S2 USER’S MANUAL REV 2

TRANSFORMER
CONFIGURATION WINDING TESTED
SPEC HIGH LOW CAL.
TeEsT| HIGH-VOLTAGE | LOW-VOLTAGE | XTI | pyaSE| VOLTAGE | VOLTAGE | TURN |VECTOR
No. | WINDING (H) WINDING (X) | JUMPER WINDING | WINDING | RATIO | GROUP NOTES
B a |C- A A-C c-a
2 NO
28 LA 2 ’ - B B-A a-b %‘% Yz5 | ACCESSIBLE
NEUTRA
A coc ¢ b - C C-B b-c FUTRAL
B c c A A-C n-a
66| ,°Lw oL os| — | g | B-A | N-b D05 vNz7
a0” e | bo c [ c-B [ n-c |~
B c c A A-C n-a NO
Ve V3 ACCESSIBLE
1 U by ALoe | — | p D=4 N-b (W22 | Yzn7 | nEutRaL on
A Soc | b ‘ c C-B 2o WYE WINDING
B ¢ c - A A--C b-a
8 a " B-A b W Y3 | yz7 ccgsos BLE
30 B b - il - c- 5| Y2 A IBL
p: NEUTRAL
A coc b A C C-B a-c
B ° Ol ¢ A A-C n-c
n Vi V3
67 As m bﬁ\/oa — B B—A n-a -~ Yzni1
A coc | b C C-B n-b
B b c A A-C n-c NO
8 - — Vi | Yz11 | ACCESSIBLE
39 . , o oe| — B B-A n-a f: i NEUTRAL ON
A coc | a ‘ c C-B N-b WYE WINDING
. b, 8| A [ Aac ac [ ©
B _ _ _ —e—|YzZ11 ACCESSIBLE
32 4 QN b . € B B-A o ¢ v 2 NEUTRAL
A coc a — C C-B c-b
a a -c| A A-N a-b
A 2 HV
55 < c a c-a| B B-N b-c |55 ZNdO
c B B|® b bl a-p C C—-N c—a
“ . . A A-B a-b .
HY ACCESSIBLE
56 = ‘ 3 — | B B-C b-c v | 290 [ NEuTRaL ON
c p—o08 | cF———Db c C-A —— HIGH VOLTAGE
3 ba—toc|P-c| A A-N b-a
A HV
57 < d V c-al| g B-N c-b ~— | ZNd6
¢ 8 B a a-b| C C-N a-c
AUSTRALIAN.050108A6

141



Vanguard Instruments
Company, Inc.

1520 S. Hellman Ave e Ontario, CA 91761 ¢ USA
Phone: 909-923-9390 e Fax: 909-923-9391

www.vanguard-instruments.com

Copyright © 2010 by Vanguard Instruments Company, Inc.

ATRT-03/03A/03B S2 User’s Manual e Revision 2.0 e August 10, 2010 e TA






