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SAFETY SUMMARY

FOLLOW EXACT OPERATING PROCEDURES

Any deviation from procedures described in this User’'s Manual may create one or more safety hazards, damage
the TRF-100, 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 TRF-100. The following safety precautions must be observed
during all phases of test setup, test hookups, testing, and test lead disconnection.

SAFETY WARNINGS AND CAUTIONS
The TRF-100 shall be used only by trained operators. All transformers under test shall be off-line and fully
isolated. Always ground the TRF-100 to a substation ground before connecting the test cables to a transformer. Do
not perform test procedures or service unless another person is also present who is capable of rendering aid and
resuscitation.

SERVICE AND REPAIR
e Do not install substitute parts or perform any unauthorized modification to any TRF-100 test unit.
e Repairs must be performed only by Vanguard Instruments Company factory personnel or by an authorized
repair service provider. Unauthorized modifications can cause safety hazards and will void the manufacturer’s
warranty.

EQUIPMENT RATINGS
IP Rating: The enclosure for TRF-100 has an IP rating of 32.

Pollution Degree: The TRF-100 has a pollution rating of 2.

Operating Voltage: The TRF-100 is rated for use with an operating voltage of 120V or 240V, auto-ranging £10% of
selected voltage.

Power Cord: The TRF-100 is supplied with a 16 AWG, 16A power cord with a NEMA 5-15P plug. Replacement cable
shall have the same or better rating and is available through the manufacturer.

VENTILATION REQUIREMENTS

The TRF-100 must be operated with the enclosure lid open.

SAFETY SYMBOLS

Indicates that caution should be exercised

@ Indicates location of chassis ground terminal

CLEANING
To clean the TRF-100:

e Disconnect all cables and turn the unit off.

e Use a soft, lint-free cloth to wipe all surfaces clean.
e Avoid getting moisture in openings and connectors.
e Don't use any cleaning products or compressed air.
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CONVENTIONS USED IN THIS DOCUMENT

This document uses the following conventions:
o Akey, switch, or knob on the TRF-100 is indicated as [KEY], [SWITCH], [KNOB].
e Menu names are referenced as “MENU NAME”

e TRF-100 LCD screen output is shown as:

e When instructions are provided, the menu item that should be selected is shown in bold
(option 3 should be selected):

e Warning messages are indicated as:

>

i

Riipy,

Warning message
WARNING

e Important notes are indicated as:

Note details
NOTE
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1.0 INTRODUCTION
1.1 General Description and Features

The TRF-100 is Vanguard’s third generation, microprocessor-based, automatic, three phase,
transformer turns-ratio tester. This lightweight, portable unit is designed for testing
transformers at utility power substations.

The TRF-100 determines the transformer turns-ratio using the IEEE C57.12.90 measurement
method. The transformer turns-ratio (ranging from 0.8 to 50,000) is determined by precisely
measuring the voltages across the unloaded transformer windings. To ensure accuracy, the TRF-
100’s measuring circuitry self-calibrates before each measurement. It requires neither
adjustment nor temperature compensation. The TRF-100’s turns-ratio measurement accuracy
is 0.1% or better.

The TRF-100 can perform a specific test for each transformer type (such as single phase, delta
to Y, Y to delta, delta to delta, or Y to Y) without the need to switch test hookup cables. Also,
the unit’s automatic transformer phase detection feature can detect different transformer
vector diagrams. The TRF-100 can automatically detect and test 67 transformer types defined
by ANSI, CEI/IEC and Australian standards.

To prevent an accidental wrong test-lead hook-up (e.g., when the operator reverses H and X
leads), the TRF-100 outputs a low-level test voltage to verify the hook-up condition before
applying the full test voltage to the transformer.

In addition to measuring a transformer’s turns-ratio, the TRF-100 can also measure a
transformer’s excitation current (in milli-amperes) and its winding phase angle.

Three test voltages (4 Vac, 40 Vac, 100 Vac) allow the TRF-100 to test CT’s and PT’s, as well as
power transformers.

The TRF-100 can also calculate the turns-ratio percentage error if the transformer’s nameplate
voltages are provided. The baseline turns-ratio is calculated using the nameplate voltages, and
the test results are compared to the baseline turns-ratio. The percentage error is then
calculated from the difference between the baseline and test turns-ratios.

User Interface

The TRF-100 features a back-lit LCD screen (20 characters by 4 lines) that is viewable in both
bright sunlight and low-light levels. The test results screen displays the transformer turns-ratio,
excitation current, and turns-ratio accuracy. The unit is controlled via a rugged "QWERTY"-style
membrane keypad.

Computer Interface

The TRF-100 can be computer-controlled via the USB interface using the supplied Vanguard
TTRA S2 turns ratio analysis PC software. The TTRA S2 software can be used to run a test and to
store test results on a PC. Test results can also be exported to Excel, PDF, and XML formats for
further analysis.
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Optional Transformer Load Tap Changer Control

Voltage regulator or LTC tap positions can be changed remotely using the optional Tap-Changer
Remote Control Box. This option eliminates the need to manually raise or lower tap positions
from the transformer control panel.

Internal Test Record Storage

Up to 1,000 test records can be stored in the TRF-100’s Flash EEPROM memory. Each test
record may contain up to 99 turns-ratio, excitation current, phase angle, and nameplate voltage
readings. Test records can be recalled locally or transferred to a PC via the USB interface.

Transformer Test Plans

The TRF-100 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 to derive the
percentage error and Pass/Fail results. By using 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 included
PC software and can be transferred to the ATRT-03 via the USB interface.

Optional Built-in Thermal Printer

The TRF-100 can be outfitted with an optional built-in 4.5” wide thermal printer that can be
used to print test results.




1.2

TRF-100 Technical Specifications

Table 1. TRF-100 Technical Specifications

TYPE
PHYSICAL SPECIFICATIONS

INPUT POWER
MEASUREMENT METHOD
RATIO-MEASURING RANGE

TYPICAL TURNS-RATIO
ACCURACY

TEST VOLTAGES
CURRENT READING RANGE

PHASE ANGLE
MEASUREMENT

DISPLAY

PRINTER
COMPUTER INTERFACE
PC SOFTWARE

INTERNAL TEST RECORD
STORAGE

INTERNAL TEST PLAN
STORAGE

SAFETY
TEMPERATURE

HUMIDITY
ALTITUDE
CABLES

OPTIONS

WARRANTY

Portable, lightweight, automatic, three-phase transformer turns-ratio meter

Dimensions: 17°"W x 7’"H x 13" D (43.2 cm x 17.8 cm x 33.0 cm)
Weight: 16.3 Ibs. (7.4 Kg)

100 — 240 Vac, 50/60 Hz, 3 Amps
ANSI/IEEE C57.12.90
0.8 — 50,000 : 1 (5-digit resolution)

4 Vac: 0.8 — 1,000 (+0.08%), 1,001 — 4,000 (+0.1%), 4,001 — 15,000
(£0.25%)

40 Vac: 0.8 — 1,000 (20.05%), 1,001 — 4,000 (+0.1%), 4,001 — 15,000
(£0.25%), 15,001 — 20,000 (£0.4%), 20,001 — 50,000 (+0.5%)

100 Vac: 0.8 — 1,000 (20.05%), 1,001 — 4,000 (£0.1%), 4,001 — 15,000
(£0.25%), 15,001 — 20,000 (£0.4%), 20,001 — 50,000 (+0.5%)

4 Vac @ 1.0A, 40 Vac @ 0.6A, 100 Vac @ 0.1A
0 — 1 Ampere; accuracy: +1mA, +2% of reading (+1 digit)

0 — 360 degrees; accuracy: 0.2 degree (+1 digit)

back-lit LCD screen (20 characters by 4 lines); viewable in bright sunlight and
low-light levels

optional built-in 4.5” wide thermal printer
USB PC interface

Windows®-based transformer turns-ratio analysis software is included with
purchase

stores 1,000 complete transformer test records, each including nameplate
voltage, turns-ratios, excitation current, and winding phase angle

stores up to 128 transformer test plans

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

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

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

15 ft (4.6m) single phase cable set, 15 ft (4.6m) 3-phase cable set, 25 ft
(7.6m) extension cable set, USB cable, power & ground cables, cable bag

shipping case, transformer load tap-changer remote control device, 30' (9.14
m) single and 3-phase H and X leads

One year on parts and labor

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 TRF-100 controls and indicators are shown in Figure 1. 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 TRF-100. 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.

[ 0-240Vac, 34, 50.60Hz
Fuse: F5A 250V

Transformer Ratio Finder

TRF-100 "

ooono
e
BEEHE

s1op

Figure 1. TRF-100 Controls and Indicators
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Table 2. Functional Descriptions of TRF-100 Controls and Indicators

Item Panel Markings Functional Description
Number
EMERGENCY Emergency turn off test voltage switch
1 TURN OFF
"PUSH"
2 H H voltage connector
3 Optional built-in thermal printer
4 X X voltage connector
5 120-240~, 3A, 50-60Hz Input power connector and fused power switch with third-wire safety
Fuse: F5A 250V ground
6 GROUND Ground stud for connecting to sub-station ground
7 Rugged "QWERTY"-style membrane keypad
This LED flashes in response to commands or when a test voltage is
8 BUSY .
applied to the test transformer
9 USB PC USB PC interface port
10 Back-lit LCD screen (20 characters by 4 lines); viewable in bright

sunlight and low-light levels
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2.0 PRE-TEST SETUP

2.1 LCD Screen Contrast Control

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

2.2  Printer Paper Control (if printer installed)

To advance the thermal printer paper, press and release the [A] key.
To retract the thermal printer paper, press and release the [¥] key.
2.3  Printer Paper (if printer installed)

The TRF-100’s optional 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, CA91761

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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3.0 OPERATING PROCEDURES

The TRF-100 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 TRF-100. 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 Connections to a Delta-Wye Transformer

(H2) (X2)

'}\Q. H2 X2 o‘ér"

NO CONNECTION
Ll HO x1_ 2 X1
XQ O o

(H1) N (X0)

e g 4/’. H3 X3 .‘&
(H3) S (X3)

Figure 2. Typical H & X Cable Connections to a Delta-Wye Transformer
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3.1.2. Typical Connections to a Single Phase Transformer

(H1) —_ H1 x1__ = (X1)

Figure 3. Typical Connections to a Single Phase Transformer

Figure 4. Typical Connections to a Single Phase Auto Transformer
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3.1.3. Typical Connections to a Voltage Regulator

SOURCE SERIES WINDING

!- RAISE

ﬁ LOAD

WINDING

COMMON X1

SERIES WINDING

-l-l-lﬂ

SOURCE

| I (R—

X1

Figure 6. Typical Connections to a Type B Voltage Regulator
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3.1.4. Typical Connections to a Donut Type (un-mounted) Current Transformer

X2

H2

X1

H1

Figure 7. 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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3.1.5. Typical Connections to a Multi-Tap Current Transformer

H1

X1

Xt 2l
S [

X2

il —ou
3 ¢

1l e

H2 X4 Il

N
y xs Il

120-241 060Kz
F 250V

) 4 (@,

H ¢

(

()
_
®

N

Figure 8. Typical Connections to a Multi-Tap Current Transformer
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3.1.6. Typical Connections to a Bushing Mount CT on a Single Phase Transformer

JUMPER
LEAD

X1 ﬁ BUSHING CT
of H1 x

Figure 9. Typical Connections to a Bushing Mount CT on a Single Phase Transformer




3.1.7. Typical Connections to Bushing Mount CT’s on Delta Transformer

JUMPER INSTALLATION ON
SECONDARY WINDING

|
"B" PHASE | » |
BUSHING CT I P . X2
I ]
H2
JUMPER CABLE
"A" PHASE . "C" PHASE

BUSHING CT BUSHING CT
H1®I ~~n |H2 H2I v |@H1
H1 1 X | X H3
% CLL_1. LE_L. %
4 [ ] [ ] p

X1
X1 X2 JUMPER CABLE &xz X1

H1| HO H3

Figure 10. 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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3.1.8. Typical Connections to Bushing Mount CT’s on Wye Transformer

JUMPER INSTALLATION ON PRIMARY WINDING

H3
r N
H2
.
X2
/ % X2
HO
» »
~
/
H1 y
# 3/ "B" PHASE
%’ = « / BUSHINGCT
~
X1
°
xA1 H1 l_ - ] JUMPER CABLE
ﬁ' o |, . 4
X1 L__——.

"A" PHASE X2

BUSHING CT ; L
¢ ~
\ ' X1

3

J "C" PHASE\ _
BUSHINGCT 7@

X3

Figure 11. Typical Connections to Bushing Mount CT's on Wye Transformer

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

NOTE




3.2 Setting the Test Voltage

The TRF-100 offers three test voltages, 4 Vac, 40 Vac, and 100 Vac. The unit always defaults to
40 Vac at power-on. The 4 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:

l Pressing the [STOP] key at any time will return you to the “START-UP” menu.
NOTE

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

Press the [2] key (SETUP).

b. The following screen will be displayed:

Press the [4] key (NEXT PAGE).

c. The following screen will be displayed:

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

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

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

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

Press any key to return to the “START-UP” menu.
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3.3 Toggling the Calibration Notification Feature (TRF-100 with built-in printer
option only)

The TRF-100 offers a convenient feature that can print the unit's calibration due date at the
bottom of the test reports printed on the unit's thermal printer:

a. Start from the "START-UP" menu:

Press the [2] key (SETUP).

b. The following screen will be displayed:

Press the [4] key (NEXT PAGE).

c. The following screen will be displayed:

Press the [4] key (NEXT PAGE).

d. The following screen will be displayed:

Press the [1] key (CAL PRINT ON/OFF)
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e. The following screen will be displayed:

Press the [1] key (ENABLE) to enable or the [2] key (DISABLE) to disable this feature.

f. The following screen will be displayed:

Press any key to return to the "START-UP" menu.

UVUANGUARD INSTRUMENTS CO.. INC. <C> 2015-2016
1520 S. HELLMAN AUVE.

ONTARIO. CA 91761. USA

TEL: <9093 923-9390 FAX: 909> 923-9391

W . VANGUARD-INSTRUMENTS. COM

TRF—=100 REV 1.04

SERIAL NUMBER: 220004

CAL UVALID UNTIL: 03-08-2017

Figure 12. Test Record Printout Showing Calibration Due Date
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3.4 Setting the User Interface Language
The TRF-100's user interface language can be changed by following the steps below (English,
Spanish, and Turkish are supported):

g. Start from the "START-UP" menu:

Press the [2] key (SETUP).

h. The following screen will be displayed:

Press the [4] key (NEXT PAGE).

i. The following screen will be displayed:

Press the [4] key (NEXT PAGE).

j-  The following screen will be displayed:

Press the [2] key (SET LANGUAGE).

k. The following screen will be displayed:
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Select your preferred language by pressing the corresponding key on the keypad.

I. The following screen will be displayed:

Press any key to return to the "START-UP" menu. All menu items and prompts will now
be displayed in your preferred language.
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3.5 Setting the Date and Time
To set the date and time:

a. Start from the “START-UP” menu:

Press the [2] key (SETUP).

b. The following screen will be displayed:

Press the [4] key (NEXT PAGE).

c. The following screen will be displayed:

Press the [3] key (SET TIME/DATE).

d. The following screen will be displayed:

Using the keypad, enter the date and time in the format shown on the screen. The time
should be entered in 24-hour military format. You do not need to enter dashes or
colons. When the complete date and time has been entered, you will be immediately
returned to the “START-UP” menu.
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3.6 Using the Turns Ratio Calculator

The TRF-100 features a turns ratio calculator that can be used to calculate the turns ratio for
various transformer types. The user only needs to provide the H and X name plate voltage
values. Follow the steps below to use the turns ratio calculator.

a. Start from the “START-UP” menu:

Press the [3] key (CALCULATOR).

b. The following screen will be displayed:

Select the transformer configuration by pressing the corresponding key on the keypad.
For this example, press the [3] key to select the Y-dT transformer type.

c. The following screen will be displayed:

Type the H name plate voltage value using the keypad and then press the [ENTER]
key.

d. The following screen will be displayed:

Type the X name plate voltage value using the keypad and then press the [ENTER] key.
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e. The following screen will be displayed showing the H and X name plate voltages along
with the calculated turns ratio:

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




TRF-100 USER’S MANUAL REV 1.0

3.7 Performing Tests
3.7.1. 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:

Press the [2] key (SETUP).

b. The following screen will be displayed:

Press the [1] key (ENTER XFMR ID).

c. The following screen will be displayed:

Type the company name using the keypad. To erase the character at the cursor position,
press the [CLEAR] key. To edit your entry, press the [¥] key to move to the previous
character or the [A] key to move to the next character. Press the [ENTER] key when
you are done typing the company name.
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d. The following screen will be displayed:

re TO P TTORD
b | 1 LT T B TR B

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

e. The following screen will be displayed:

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

f. The following screen will be displayed:

Type the manufacturer name using the keypad and then press the [ENTER] key.

g. The following screen will be displayed:

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

h. The following screen will be displayed:
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The following screen will be displayed:

re TO P TTORD
b | 1 LT T B TR B

Type the transformer’s KVA rating using the keypad and then press the [ENTER] key.

The following screen will be displayed:

Type the operator’s name using the keypad and then press the [ENTER] key. All
header information will be saved, and you will be returned to the “START-UP” menu.




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

a. Start from the “START-UP” menu:

1 TEAT  WATRAEY
4 O

Press the [1] key (TEST XFMR).

b. The following screen will be displayed:

Press the [1] key (SNG PHS).

c. The following screen will be displayed:

If you had entered name plate voltages for a previous test, the following screen
will be displayed instead of the above screen:

NOTE
Press the [3] key if you would like to use the name plate voltage values from
the previous test performed, and then continue to step d.
See below for details about options 1 and 2.
1. YES

Press the [1] key (YES) if you would like to enter the transformer name plate
voltage values. The following screen will be displayed:
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Type the H winding name plate voltage value using the numeric keypad. The
screen will be updated as shown below:

Press the [ENTER] key.

The following screen will be displayed:

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

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.




d. The following screen will be displayed:

Press the [START] key to initiate the test.

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

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

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 your TRF-100 has the built-in printer option, continue to step f.
If your TRF-100 does NOT have the built-in printer option, continue to step h.

f. The following screen will be displayed:

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

Press the [1] key (COLUMN) to print a columnar report (see Figure 13) or press the [2]
key (DETAILED) to print a detailed report (see Figure 14).

h. The following screen will be displayed:

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

i. The following screen will be displayed:

Press any key to continue.

‘ 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 the unit's internal Flash EEPROM, the following screen will be
displayed instead:

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

The following screen will then be displayed:




Press any key to continue to step j.

j.  The following screen will be displayed:

Press the [2] key (NO).

k. The following screen will be displayed:

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

I. The following screen will be displayed momentarily:

The following confirmation screen will then be displayed:

‘ 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
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Figure 13. Single Phase Test Results Printout - Column Format

(TRF-100 with optional built-in printer only)

Table 3. Descriptions of Single Phase Test Results Elements (Column Format)

Item Description

Number

1 Test record date and time.

2 Test record header information (see section 3.7.1).

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.
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TRANSFORMER TEST RESULTS
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Figure 14. Single Phase Test Results Printout - Detailed Format
(TRF-100 with optional built-in printer only)

Table 4. Descriptions of Single Phase Test Results Elements (Detailed Format)

Item
Number

1 Test record date and time.

Description

Test record header information (see section 3.7.1).
Test voltage.

Type of transformer under test.

H tap voltage.

X tap voltage.

Calculated ratio.

Measured ratio.

© 0 N o g b~ ODN

Percentage error between the calculated ratio and the measured ratio.

-
o

Winding phase angle.

—
-

Excitation current.




TRF-100 USER’S MANUAL REV 1.0

3.7.3. Performing a Three-Phase Test (dT-Y Example)
Follow the steps below to perform a three-phase test. The following example is for testing a dT-

Y type transformer:

a. Start from the “START-UP” menu:

Press the [1] key (TEST XFMR).

b. The following screen will be displayed:

Press the [2] key (dT-Y).

c. The following screen will be displayed:

Press the [1] key (NO).
d. The following screen will be displayed:

If you had entered name plate voltages for a previous test, the following screen
will be displayed instead of the above screen:
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Press the [3] key if you would like to use the name plate voltage values from
the previous test performed, and then continue to step d.

See below for details about options 1 and 2.

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:

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

Press the [ENTER] key.

The following screen will be displayed:

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

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

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

e. The following screen will be displayed:

Press the [START] key to initiate the test.

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

The screen will be updated with the Phase A test results as shown:

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

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

Press any key to continue.

If your TRF-100 has the built-in printer option, continue to step g.
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If your TRF-100 does NOT have the built-in printer option, continue to step i.

g. The following screen will be displayed:

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

h. The following screen will be displayed:

Press the [1] key (COLUMN) to print a columnar report (see Figure 15) or press the [2]
key (DETAILED) to print a detailed report (see Figure 16).

i. The following screen will be displayed:

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

j. The following screen will be displayed:

Press any key to continue.

k. The following screen will be displayed:

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

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

m. The following screen will be displayed momentarily:

The following confirmation screen will then be displayed:

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

TRANSFORMER TEST RESULTS
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Figure 15. Delta to Y Test Results Printout - Column Format

(TRF-100 with built-in printer option only)
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Table 5. Descriptions of Delta to Y Test Results Elements (Column Format)

Item Description
Number
1 Test record date and time.
2 Test record header information (see section 3.7.1).
3 Test voltage.
4 Type of transformer under test.
5 H tap voltage.
6 X tap voltage.
7 Measured ratio, excitation current, phase angle, and percentage error for Phase A.
8 Measured ratio, excitation current, phase angle, and percentage error for Phase B.
9 Measured ratio, excitation current, phase angle, and percentage error for Phase C.
10 Winding polarity.
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TRANSFORMER TEST RESULTS
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Figure 16. Delta to Y Test Results Printout - Detailed Format
(TRF-100 with built-in printer option only)
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Table 6. Descriptions of Delta to Y Test Results Elements (Detailed Format)

Nlljtrir;er Description
1 Test record date and time.
2 Test record header information (see section 3.7.1).
3 Test voltage.
4 Type of transformer under test.
5 Test H1-H3 and X1-X0 section heading.
6 H1-H3 tap voltage.
7 X1-XO0 tap voltage.
8 H1-H3, X1-X0 calculated ratio.
9 H1-H3, X1-X0 measured ratio.
10 H1-H3, X1-X0 percentage error between calculated ratio and measured ratio.
11 H1-H3, X1-X0 transformer turns ratio.
12 H1-H3, X1-X0 voltage ratio.
13 H1-H3, X1-X0 measured phase angle.
14 H1-H3, X1-X0 measured excitation current.
15 Test H2-H1 and X2-X0 section heading
16 H2-H1 tap voltage.
17 X2-X2 tap voltage.
18 H2-H1, X2-X0 calculated ratio.
19 H2-H1, X2-X0 measured ratio.
20 H2-H1, X2-X0 percentage error between calculated ratio and measured ratio.
21 H2-H1, X2-X0 transformer turns ratio.
22 H2-H1, X2-X0 voltage ratio.
23 H2-H1, X2-X0 measured phase angle.
24 H2-H1, X2-X0 measured excitation current.
25 Test H3-H2 and X3-X0 section heading.
26 H3-H2 tap voltage.
27 X3-XO0 tap voltage.
28 H3-H2, X3-X0 calculated ratio.
29 H3-H2, X3-X0 measured ratio.
30 H3-H2, X3-X0 percentage error between calculated ratio and measured ratio.
31 H3-H2, X3-X0 transformer turns ratio.
32 H3-H2, X3-X0 voltage ratio.
33 H3-H2, X3-X0 measured phase angle.
34 H3-H2, X3-X0 measured excitation current.
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3.7.4. Performing a Special Transformer Test

The TRF-100 can test 67 transformer types defined by ANSI, CEI/IEC and Australian standards.
Follow the steps below to perform a test on one of these transformer types (See Appendix B, C,
and D for a list of supported transformer types and their corresponding special test numbers):

a. Start from the “START-UP” menu:

Press the [1] key (TEST XFMR).

b. The following screen will be displayed:

Press the [6] key (SP TEST).

c. The following screen will be displayed:

1. ENTER SP TEST NUM

Press the [1] key (ENTER SP TEST NUM) to enter the special test number. Please
see Appendix B, C, and D for a listing of all the transformer types.

The following screen will be displayed:

Type the test number using the keypad and then press the [ENTER] key. For
this example, we will enter "8" for a type Dy11 transformer. Continue to step d.




2. SCROLL TO SELECT

Press the [2] key (SCROLL TO SELECT) to scroll through the list of supported
transformer types. The following screen will be displayed:

Press the [A] or [¥] key to scroll through the list of special transformer types.
Press the [ENTER] key when you have found the transformer type that you
would like to test. For this example, press the [A] key until "ST #8 Dy11 XFMR" is
displayed on the screen and then press the [ENTER] key. Continue to step d.

d. The following screen will be displayed:

If you had entered name plate voltages for a previous test, the following screen
will be displayed instead of the above screen:

NOTE
Press the [3] key if you would like to use the name plate voltage values from
the previous test performed, and then continue to step d.
See below for details about options 1 and 2.
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:

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

The following screen will be displayed:

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

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

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

e. The following screen will be displayed:

l e This screen and subsequent screens will differ depending on the transformer
type selected. Follow any instructions displayed on the LCD screen.

NOTE e On this transformer, no neutral is available. The user is asked to install
external jumper as instructed on the screen.

Press the [START] key to run the test.
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f. The following screen will be displayed temporarily:

The following screen will then be displayed:

Follow the instructions displayed on the LCD screen and then press the [ENTER] key.

g. The Phase A test will be performed and the results will be displayed on the screen
temporarily as shown:

The following screen will then be displayed:

Follow the instructions displayed on the LCD screen and then press the [ENTER] key.

h. The Phase B and C tests will be performed and all results will be displayed on the screen
temporarily as shown:

Press any key to continue.
If your TRF-100 has the built-in printer option, continue to step i.
If your TRF-100 does NOT have the built-in printer option, continue to step k.
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i. The following screen will be displayed:

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

j. The following screen will be displayed:

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

k. The following screen will be displayed:

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

I. The following screen will be displayed:

Press any key to continue.

m. The following screen will be displayed:

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

Press the [1] key (YES).

o. The following screen will be displayed momentarily:

The following confirmation screen will then be displayed:

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

TRANSFORMER TEST RESULTS
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Figure 17. Special Dy11 Transformer Test Printout
(TRF-100 with built-in printer option only)
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3.7.5. Performing a Quick Test

The quick test mode can be used to initiate a transformer ratio test by pressing only two keys.
Follow the steps below to perform a quick test:

a. Start from the “START-UP” menu:

S oru T T
[N TR A PR B W Y i i

Press the [5] key (QUICK TST).

b. The following screen will be displayed:

1. START TEST

Press the [1] key (START TEST) to start the test for the transformer type
displayed on the LCD screen. Continue to step e.

The initial screen will display the last transformer type that was tested
using the Quick Test mode. If a test has not been performed yet, the
default is a single phase transformer.

NOTE
2. CHANGE XFMR

Press the [2] key (CHANGE XFMR) to select a different transformer type. The
following screen will be displayed:

Select the transformer type by pressing the corresponding key on the keypad.
For this example, press the [2] key (dT-Y). Continue to step c.
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c. The following screen will be displayed:

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:

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

Press the [ENTER] key.

The following screen will be displayed:

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

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

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

d. The following screen will be displayed (screen will vary depending on the transformer
type selected):

Press the [1] key (START TEST).

e. The TRF-100 will perform the selected test and display the test results on the LCD screen
as shown below:

Press any key to return to the “START-UP” menu.
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3.7.6. Testing a Three Phase Transformer Using Auto Detect Mode

The TRF-100 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 B, C, and D. The
TRF-100 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 the auto
detect mode:

a. Start from the “START-UP” menu:

Press the [4] key (DIAG).

b. The following screen will be displayed:

Press the [3] key (AUTO-DETECT XFMR).

c. The following screen will be displayed:

Select a supported three phase transformer type by pressing the corresponding numeric
key on the keypad ([1], [2], [3], or [4]). For this example, we will perform a Y-dT test
(option 2).

d. The following screen will be displayed:

Press the [START] key.




TRF-100 USER’S MANUAL REV 1.0

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

The TRF-100 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, YNdS5,
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:

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

f. The screen will be updated with the test results as shown:

Press any key to continue.
If your TRF-100 has the built-in printer option, continue to step g.
If your TRF-100 does NOT have the built-in printer option, continue to step i.

g. The following screen will be displayed:

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

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

i. The following screen will be displayed:

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

j-  The following screen will be displayed:

Press any key to continue.

k. The following screen will be displayed:

Press the [2] key (NO).

I.  The following screen will be displayed:

Press the [1] key (YES).

m. The following screen will be displayed momentarily:
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The following confirmation screen will then be displayed:

Press any key to return to the “START-UP” menu.
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3.8  Working With Test Records
3.8.1. Restoring a Test Record From Flash EEPROM

Use the steps below to restore a test record from the TRF-100’s Flash EEPROM to the working
memory:

a. Start from the “START-UP” menu:

Press the [2] key (SETUP).

b. The following screen will be displayed:

Press the [3] key (SAVE/REST RECORD).

c. The following screen will be displayed:

Press the [2] key (RESTORE RECORD).

d. The following screen will be displayed:

1. ENTER RECORD NUMBR

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

1.1. The following screen will be displayed:
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1.2.

1.3.

Type the record number using the alpha-numeric keypad and then press
the [ENTER] key.

The following screen will be displayed:

Press any key to continue.
If your TRF-100 has the built-in printer option, continue to step 1.3.

If your TRF-100 does NOT have the built-in printer option, continue to
step 1.4.

The following screen will be displayed:

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

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

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 following screen will be displayed:

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

Press the [¥] key again to view the test data:

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

2. SCROLL TEST RECORD

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

2.1. The following screen will be displayed:

Press the [A] key or the [¥] key to display the next or previous test
record, respectively.

The basic test record information will be displayed as shown:
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When you have located the test record that you would like to restored,
press the [ENTER] key. Continue to step 1.2 on page 57.
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3.8.2. Reviewing a Test Record

You can print (TRF-100 with built-in printer option only) or display a test record at the time that
it is restored, or you can restore it to the working memory and review it later. To print or
display the current test record in the working memory:

a.

b.

C.

Perform a test or restore a test record to the working memory and then start from the
“START-UP” menu:

Press the [2] key (SETUP).

The following screen will be displayed:

Press the [2] key (REVIEW RECORD).
If your TRF-100 has the built-in printer option , continue to step c.
If your TRF-100 does NOT have the built-in printer option, continue to step d.

The following screen will be displayed:

Press the [1] key (SCROLL TEST RECORD) to display the test record data on the unit’s
LCD screen. Continue to step d.

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

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

Press the [¥] key again to view the test data:

Press the [STOP] key to return to the “START-UP” menu.
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3.8.3. Printing the Test Record Directory (TRF-100 with built-in printer option
only)

Follow the steps below to print a directory of the test records stored in the unit’s Flash
EEPROM:

a. Start from the “START-UP” menu:

Press the [2] key (SETUP).

b. The following screen will be displayed:

{8 LSRR RN W

Press the [3] key (SAVE/REST RECORD).

c. The following screen will be displayed:

Press the [3] key (RECORD DIRECTORY)

d. The following screen will be displayed while the directory is printed on the unit's built-in
thermal printer:

You will be returned to the "START-UP" menu once printing is finished.

Please see Figure 18 for a sample test record directory printout.
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TEST DIRECTORY

RECORD HUMBER: 1

DATE-TIME: O4-29-16 10:1Z:23
WFMRE TYPE: DELTA TO v SFORMER
HUMBER OF TAFS: 1

STATIOM:

CIFRCUIT:

RECORD HUMBER: O

DATE-TIME: 04-28-16 10:37:08
®FMR TYFE: SIHGLE FHASE =<FORMER
HUMBER OF TAPS: 1

STATION:

CIRCUIT:

MFR:

MODEL

SER MOz

Figure 18. Typical Test Record Directory Printout
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3.8.4. 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:

Press the [2] key (SETUP).

b. The following screen will be displayed:

Press the [3] key (SAVE/REST RECORD).

c. The following screen will be displayed:

Press the [4] key (ERASE RECORD).

d. The following screen will be displayed:

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:
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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 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 3.8.3.

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

Press any key to continue. You will be returned to “START-UP” menu.
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:

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

Press any key to return to the “START-UP” menu.
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3.9

Working With Test Plans

The TRF-100 comes with the Vanguard Transformer Turns Ratio Analyzer S2 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 TRF-100 and used to quickly perform tests.

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

a.

b.

C.

d.

Start from the “START-UP” menu:

Press the [2] key (SETUP).

The following screen will be displayed:

Press the [4] key (NEXT PAGE).

The following screen will be displayed:

Press the [1] key (TEST PLANS).

The following screen will be displayed:

Press the [1] key (LOAD TEST PLAN).
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e. The following screen will be displayed:

1. ENTER PLAN NUMBER

Press the [1] key (ENTER PLAN NUMBER) if you know the test plan number that
you would like to use. The following screen will be displayed:

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 and you will be returned to the
“START-UP” menu. Continue to step f to perform a test using the loaded test
plan.

2. SCROLL TO SELECT

Press the [2] key (SCROLL TO SELECT) to scroll through a directory of the test
plans stored in the unit’s Flash EEPROM. The following screen will be displayed:

Press either the [A] or [¥] key to scroll forward or reverse through the test
plan directory. The test plan header will be displayed:

Continue to press the [A] or [¥] key until you have located the test plan that
you would like to use, and then press the [ENTER] key. The selected test plan
will be loaded and you will be returned to the “START-UP” menu. Continue to
step f to perform a test using the loaded test plan.
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f. Start from the “START-UP” menu again to run a test using the loaded test plan from the
previous steps:

a4 e e e amgun Tl T

Fhi i

Press the [1] key (TEST XFMR).

g. The following screen will be displayed (test details will differ depending on the test type
defined in the test plan):

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

Press the [1] key (CONTINUE).

h. The following screen will be displayed:

Press the [1] key (NO).

i. The following screen will be displayed:

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

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




l For each phase (A, B, and C) a “P” or “F” will be displayed next to the

percentage difference value to indicate Pass or Fail, respectively.
NOTE

Press any key to continue.
If your TRF-100 has the built-in printer option, continue to step k.
If your TRF-100 does NOT have the built-in printer, continue to step m.

k. The following screen will be displayed:

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

I.  The following screen will be displayed:

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

m. The following screen will be displayed:

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

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

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

Repeat steps i through n for this test.

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

Press any key to continue.

g. The following screen will be displayed:

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

r. The following screen will be displayed momentarily:

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

TRANSFORMER TEST RESULTS

DODARTE: OS—0OS—1& TIME: 11= 1723

CcCOmMmMFAaHY s
STATIOMN:
CIRCUITSs
MFRs
MODEL &=
S—Hs=

[T ]
OFERAaTOR:s

TEST WOLTAGE = =0 UL TS

TYFPE= DELTA to v =FORMER

H TAaFase H wUoL TAacEs 1=, o000

= TrAaFs > UOLTAGESs =0s

FH=S M_RAaTIO m& =DIFF C_FRaT IO
(=] ==, S oo 1 O. OV F O S9S.9SZs0
= ===, Sas Ooo1 O.0Os F O SS.SZ=ZsSs0
= TS, S9SE OOO= O. 07 F S99. 920

DARTE: OS-OS—~1& TIME: 112 17z =223

Figure 19. Test Results Printout
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3.9.2. 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:

Press the [2] key (SETUP).

b. The following screen will be displayed:

Press the [4] key (NEXT).

c. The following screen will be displayed:

Press the [1] key (TEST PLANS).

d. The following screen will be displayed:

Press the [2] key (UNLOAD TEST PLAN).
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e. The test plan will be unloaded from the working memory, and the following screen will
be displayed:

Press any key to return to the “START-UP” menu.
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3.9.3. Printing the Test Plan Directory (TRF-100 with built-in printer option only)

Follow the steps below to print a directory of the test plans stored in the unit’s Flash EEPROM
(TRF-100 with built-in printer option only):

a. Start from the “START-UP” menu:

Press the [2] key (SETUP).

b. The following screen will be displayed:

| 1
ST i

Press the [4] key (NEXT PAGE).

c. The following screen will be displayed:

Press the [1] key (TEST PLANS).

d. The following screen will be displayed:

Press the [3] key (PLAN DIRECTORY).

The test plan directory will be printed on the built-in thermal printer and you will be
returned to the “START-UP” menu. Figure 20 shows a sample test plan directory
printout.
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TE=ST FL_&s~kd ODOIFRECTORY

TE=T FL_¥~AH HUOMEER = i

=F M= T FE = Oy = =F MR

HUOMEER OoF TrAaF== i

TE=T AASGLTT i E b i i

HMFRE=

MODEL =

] ) AT IS s

COMMEHT == [ SREOUF [ bl o b1
TEST FL_w— HUOMEER = =

=F /= TwFE = DOEL-T /A == e =HFORMER

HUMBER OF TafFsS: =
TEST UOL TAGE = <3 L
MFFEs

MODEL =

e AT IS s
COMMENT=:=:

TE=T L= HUMEER= =

=F M= T vFE= Chag e = —=FE M=

HUMEER OoF TrFHmRF== i
TE=T O T A E = 1o L
MR =

MODOEL =
L FAaT IHS:

COMMMMEHNT == [ = SROUOF [mm Rl o 1)
TE=T FL_&~AH HUMEER = b d

=F = TvFFE = DOEL.T& R e =FORMER~=
HUMEER O TFAmRF== =

TE=T O TAacE = =41 s

MR =

MODEL =
Hu'y9da RAaT IHG:
COMMEHNT ==

Figure 20. Sample Test Plan Directory Printout
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3.9.4. Printing a Test Plan (TRF-100 with built-in printer option only)

Follow the steps below to print a test plan from the internal Flash EEPROM (TRF-100 with built-
in printer option only):

a.

b.

C.

Start from the “START-UP” menu:

Press the [2] key (SETUP).

The following screen will be displayed:

| 1
ST i

Press the [4] key (NEXT PAGE).

The following screen will be displayed:

Press the [1] key (TEST PLANS).

The following screen will be displayed:

Press the [4] key (PRINT TEST PLAN).
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e. The following screen will be displayed:

1. ENTER PLAN NUMBER

Press the [1] key (ENTER PLAN NUMBER) if you know the test plan number that
you would like to print. The following screen will be displayed:

Type the test plan number using the keypad and then press the [ENTER] key.
The test plan will be printed on the built-in thermal printer and you will be
returned to the “START-UP” menu. Please see Figure 21 for a sample test plan
printout.

2. SCROLL TO SELECT

Press the [2] key (SCROLL TO SELECT) to select a test plan by scrolling through
the test plan directory. The following screen will be displayed:

Press either the [A] or [¥] key to scroll forward or reverse through the test
plan directory. The test plan header will be displayed:

Continue to press the [A] or [¥] key until you have located the test plan you
would like to print, and then press the [ENTER] key. The selected test plan will
be printed and you will be returned to the “START-UP” menu. Please see Figure
21 for a sample test plan printout.
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TEST PLAN NUMBER 002

TYwYFE~= DELTA to
TEST WOLTAGE =—

v MFORMER

=+

L

MEFRa

MODEL»

EHuUAa RATIHNG:
COMMENTSas

M&As< DEUVUIATIONS:

HUumMmBER DOF THRAFSs

THAF 1
H wvUoOLTAaGcGE:s
= uUOLTAGE:s

TAF =
H UOLTAGESs
= UOLTAGESs

TAF =
H wuUoOLTAacE:s
= UOLTAacEs

0. So=c

=

1=,
L=

oo
=0=

oo
=20

ooo
=0

¢ (¢

¢

Figure 21. Sample Test Plan Printout




REV 1.0 TRF-100 USER’S MANUAL

4.0 DIAGNOSTICS, VERIFICATION, AND TROUBLESHOOTING
41 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:

Iﬂ-. E oEE ™
T 0 b 1 ml

Press the [4] key (DIAG).

b. The following screen will be displayed:

Press the [1] key (CABLE TEST).

c. The following screen will be displayed:

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

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

The screen will be updated with the status of each test as shown:
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‘ “NOT OK” will be displayed for a failed diagnostic test.
NOTE

Press any key to return to the “START-UP” menu.
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4.2 Performing a Verification Test
Use the steps below to perform a verification test on the TRF-100’s electronics:

a. Start from the “START-UP” menu:

Press the [4] key (DIAG).

b. The following screen will be displayed:

Press the [2] key (VERIFICATION TEST).

c. The following screen will be displayed:

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

d. The TRF-100 will start performing a DELTA-DELTA test. The following screen will be
displayed momentarily:

The screen will then be updated with the test results for each phase:
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Press any key to continue. The unit will then proceed to perform a Y to Y test. The
following screen will be displayed momentarily:

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

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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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.
H1 H2 H3
H2
[ ]
H1 H3
X1 X2 X3

X2
.
X3
n X1

VECTOR DIAG.050103VE




TRF-100 USER’S MANUAL REV 1.0

APPENDIX B — Common ANSI Transformer Descriptions

T, | wmowa e
STD HIGH Low
HIGH-VOLTAGE | LOW-VOLTAGE TURNS | VECTOR
TeST] “winpiNG () | winDing | PRASE| YOLTAGE | YOt ne> | RaTio | Grour |  NOTES
V,
1 | Ho OH, | x0 ox, | 1@ Hy=Hp | Xy X5 VH 1ph0 | SNG - PHS

Hi—Hg | X;-Xq
Ho—Hy | Xo=Xo | v— [Dyn1| dt-Y
Ha-Hy | X3-Xg

Hi-Hg | Xi—Xo

: 8 3 hazhal | Xan%
H2 %5 H1_ H3 X‘]* X3
v,
X
H1 A H3 X1 2 )(3 H3— H2 X3— X2
Hy 2 ikl s
V,
H —
5 AB Ho R b Xo H2— HO X2— XO v, YNynO y-y

w
xI

p-d

@
ofFE "
I

_.><
xamxx

O ®w »|O0 W >»lowm »|0 w >

>‘<I<

mq

=<

|

o

—

H3-Hg | X3-Xp

VANGUARD.050207V1
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QaANSFoRMER WINDING TESTED
SPEC HIGH Low CAL.
oy | vawowe )| wwoe g | awren) P45 | (UGS | VLD | quo | S | NOTES
Hy %y 2 X, A Hy-Hg | X3-X
1 A v — | B | Ho-Hy | X3-X% \\’,H Dd6
Hy O—3—OH, % C [Ha-Hp [ Xo-Xg |
Hy % A Hi-H3 | X{-Xg3
a7 Bi Ec bi E — | B [He-t | X% | —"| Ddo
H, A Hy | x| . Hy C H3-Hz | X3-Xo ’
H, X, E X, A Hi-Hz2 [ X3—-X2 ,
38 ci EA v — | B |[He-Hs | X1-X3 | <" | Dd2
HC—5—OM, X2 C | Ha-H1 [ X2-Xq '
4 X3 A Hi-H2 | X3-Xjq
JALA R
Ha 5 Hy | %5 b Xy C H3 —H1 | Xo-X3 )
p E A | PitHa ] Xo-%3 |
40 Cf EA Ci Ea — | B Hp—Hg | X3-X; | - | Dd8
HaC—F —OH, | X,0——0X%; © Hy—Hqy | Xq1-X5 "
" X, Q——p X, A H1-H2 | X1 -X3
41 C{ EA v — | B | He-Ha | Xa-X4 ‘;“ Dd10
R X C | Ha-H1 | X3-X2 "
" X4 A | HI=H3 | X4 -Xo
42 Ai EB %30 "E» — | B [H2-F1 [x2-Xo | === Dyni
MO —OM, X C |[H3-Hz2 [ X3-Xo '
Hy Hy-Hy | A Hi-H3 | Xq-X3 NO
A ot B[P | XXy | Wyt | e
H,——0H, % [Ho-Hy | C Hz—Hz2 | Xg-Xo WYE WINDING
Hy X, . Ho-Hy [ A Hi—H3z [ X1 -Xo2 NO
A A B W N G KPR E i e
HO——DH, | X4 Hy-H, | G [Ha—Hz2 | X3-Xq WYE WINDING
Ha Q. A Hi—H3 | Xg—Xo
62 A b x: , | — | B | Ha—H1 | Xg-X3 \:/: ‘% | Dyn3
Hy A Hy | %a C Hz-Hz2 | Xg—X
VANGUARD.050108V1
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TRANSFORMER
CONFIGURATION WINDING TESTED
SPEC HIGH Low CAL.
TeST| HIGH-VOLTAGE| LOWVOLTAGE | ™. | pHASE| VOLTAGE | VOLTAGE | TURN [VECTOR NOTES
No. | WINDING (H) | WINDING (X) WINDING | wiNDiNG | RATIO | GROUP
Mo A | Hi-H3 | x3—Xo
3 A — | B | Ha-H1 | Xy-Xo | Yu-'3[Dyn5
V
H,C—3—OH,; C |Hz-Hz2 [ xo-xg |
"o Hy-H,| A Hi-H3 | X3-X2 NO
— Vit oV3 ACCESSIBLE
4 A Hi-Hy| B Ho—H1 | X1-X3 VH 3| Dy5 NEUTRAL ON
X
H,——dm, Hy-H | G Ha—H2 | Xo— X1 WYE WINDING
H2 A H1 - H3 XO - X-1
VH «V3
X
Hy A Hy C Hz—Hp [ Xg—X3
H2 HS_HZ A H1 —HS XS—X1 NO
Vy «V3
6 Bi Eo Hi-H3| B Ho—H1 [ X3-Xp VH °| Dy7 QESTE;ELB(;E
HG——Dn, | %, -ty | © Ha—Hz | Xp— Xg WYE WINDING
Ha Hg-Hy| A | H1=H3 | Xo-X4 NO
_ Vi V3 ACCESSIBLE
63 Bi :o Hi-Hg] B | H2—H1 | X3-X2 — S AR B
X
H1 A H3 H2—H1 C H3 — H2 X‘] _ X3 WYE WINDING
H, A Hi—H3 | Xo-Xp
64 B/ \¢C — B Ho-Hy | X3—Xo | Y +V3| Dyn9
Vy
H, A Hy C H3-H2 | X4 - Xo
H, X2 Q. A Hi—Hz [ Xo0-X3
Xo P— Ho—Hi | Xo—-X1 | Yr+¥3
7 B © 0 Xy | — B 2—-mM 0— A1 - Dyn11
b X
H OO | % C | H3-Hz2 | Xo-X2
Hy Hy-Hy | A Hi-H3 | Xo-X3 NO
- Vi V3 ACCESSIBLE
8 Bf EC Mi-fs| B | M2-H1 | X3-X1 | —|Dy11| neuTRALON
H,O——0n, | X Hy-H, | C Hz—Hz | X1-Xo WYE WINDING
Hy Ho—Hy | A Hi—Hs | X4 -Xp
3 VH
45 A Ha-Hi| B Ho—Hg | Xo-Xo | —=.—~|Dzn0
X
HaO—5—OH, Hi-Hy| C Ha—Hqy | X3—Xg
Hy o= g [HeHel A Hi-Hz2 | Xo-X2 y
3 3 'H
46 A (% e |Memt| B | Ha-H3 | Xo-X3 2"y, |Pzn2
Hy A H, X, Hi-H,| C H3-H1 | Xp- X1
VANGUARD.050108V2




REV 1.0 TRF-100 USER’S MANUAL

WINDING TESTED
SPEC HIGH Low CAL.
TEST "WiNDING () | WINDING ()| uipen| PHASE | VOLTAGE | voLTAGE | TR | COCT|  NOTES
" A | Hi-H2 | Xa-Xz
47 c A — B Ho-H3 [ Xq1-X3 \:,: Dz2 ACCENE‘?S;IBLE
" K _ \ , c [Faom T x NEUTRAL
Hy X3 Ho-Hy | A Hi-Hz | X3-Xg y
48 ci EA o, [HeH | B [He-Hs | X;-Xg |+ |Dzn4
Hy 5 Hy | X5 & X Hi-H, | C H3 — Hq Xo =X '
e X3 A Hi—H2 | X3-X1
49 c A *\on b — B Ho—H3 | Xq-Xo :H Dz4 ACCENS?SIBLE
" / i \ W | o R} - T — x NEUTRAL
H, X2 A Hi-H3 [ X4 -X3 , o
I AN B i R e L e
HO—OM| X7 o B C H3—H2 | X3-Xo2
o A | Hi—Hg | X3-X o
10 B i Eo — B Ho —Hy Xq=Xo ::' Dz6 Ai(éi?%lfll_j
MO C | Hg—Hp | Xo-X3
H, " b X3 [ Hy=Hg | A Hi1-H2 | Xg—X4 v,
50 ci EA al% © H-Hy| B Ha-H3 [ Xg—Xo —2'\: Dzn6
HyC—5—OM, X, Hi-Hy| C | H3—H1 | Xp—X3
Hy Xo Ho-Hy | A Hi-H2 [ Xo2—Xp
51 Ci EA c Xz X H-H;| B H2 -H3 | X3-Xo —2\% Dzn8
Hy B Hy | X b Hi-Hy | C H3 — Hy X1 -Xo
" A | Hi-Hz | X2-X3
52 ci :A B Ho-H3 | X3-X4 \\';H Dz8 Ai(égsstELLE
hyG—5—0n, C [Ha-Hi [xi-x2 | °
My A Hi—Hy [ Xp—Xg
53 c A B Ho—Hg | Xg—X4 —Z.\i[i Dzn10
HSAB H, c | Hg—H; | Xp-%; g
H A Hi-Ho | X1 -X3 o
54 Cf EA B | Ha-Hz | X2-Xq ‘\’,“ Dz10| AccessiaLe
HyO—F—0H, C | Ha-Hyi | X3—X2

(0]
(o]
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TRF-100 USER’S MANUAL REV 1.0

TRANSFORMER
CONFIGURATION WINDING TESTED
SPEC HIGH LOW CAL.
HIGH-VOLTAGE | LOW-VOLTAGE | EXT. VECTOR
TESTI "WINDING (H) | WINDING (x) | sumpen| PHASE| VOLTAGE | VOLTAGE | B0 | croup |  NOTES
H, Xq A Hi—-Hp | X2—-X4
C
11 BT, b i | — | B |[Ha-Ho [ Xa-X2 [ |YNd7
A 0 & Vy V3
H, COH, | %5 C H3-Hg | X1 -X3
Hy . Q%2 A Hi-Ho | X4 —Xo
Vi
44 AB Ho X1[<b — B H2—-Ho | Xp—X3 y va YNd1
X
Hy C OH; ’ ) C H3—Ho | Xg-X4
Hy 2 %2 | Ha-Ho| A Hi-H3 [ X1-Xo NO
B _ _ _ Ve Va | Yd1 ACCESSIBLE
12 A AN %, |’ Hi-Hs| B | H2—H1 | Xa-X3 T NEUTRAL ON
1,0 CooH, x, [H-ty| ¢ [Ha—Hz | x3-xq WYE WINDING
Hy a AR5 A Hi-Hp [ X3-X2
VH
13|l | % > | — | B |H2-Ho | X1-Xz | |YNdS
. .
HO” CTOH, X3 C | Ha-Ho | X2-X3
H, . X, |He-Ha | A Hy-Hg | X3-X| NO
Vy V3
5 H.oH — — H V3 ACCESSIBLE
14 A AN 3 - 3 =8 B Ho—Hy [ Xq-X 2 Yd5 NEUTRAL ON
H, , x, |Me-t| ¢ [Hg-Hy | Xp-Xg WYE WINDING
Hp X3 . Ha-Hy | A Hi-H3 | X5—-X4 NO
X Vy V3 ACCESSIBLE
15 AB \ b 1 H1-H3 B H2 - H1 XS = X2 Vx. > Yd? NEUTRAL ON
o Com, | %o oy | C [Ha-Hz | X;-Xg WYE WINDING
H, X, A Hi-Ho | X1-X3
c
Vv
Hy COH; | X @ C Hz-Ho | X3—X2
Hy %0, Hy-Hy | A Hi-H3 | X1-X3 NO
« — - Vy V3 ACCESSIBLE
17| 2], b>3 Hi-fs| B | H2-H1 | Xa-Xq v 2| Yd11| neutraL on
ho o, | % L7 neH | C [Ha-F2 | Xa—xo WYE WINDING
fa xO~__2Px, A Hi—Hp | Xo—%q
c V
18 °lu, o] %o — | B | Ha=Ho | Xo—X2 | <" |YNyn6
X
H1 (o3 H‘,3 X2 C H3 — HO XO = X3
H, X, Hy-Hy| A | Hi—Ho | Xq-X2 NO
v, ACCESSIBLE
19 Bln °ly Hy-Hg| B | Ha—-Ho | X2-X3 | YNyO| NEUTRALON
A_QL0 a x LOW VOLTAGE
H, CoH, | X e 0X, | Hy-Hy[ C H3—Hp | X3—-X4 WINDING
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REV 1.0 TRF-100 USER’S MANUAL

TRANSFORMER
CONFIGURATION WINDING TESTED
SPEC HIGH Low CAL.
HIGH-VOLTAGE | LOW-VOLTAGE | EXT. TURN | vECTOR
T:g"r WINDING (H) | WINDING (x) | Jumper| PHASE \cﬁhy:fé \\",ﬁ,';mfé RATIO | GROUP NOTES
H, X, Xg=Xg [ A H1-H3 | X1 -Xp NO
Vi ACCESSIBLE
20 Bl b] x, X;-%| B Ho -H1 | X2-Xp - YynO| NEUTRALON
A a X HIGH VOLTAGE
H, CYoH, | X, cox, [ X=Xy | C H3—-H2 | X3-Xp WINDING
H, X, A Hi-Ho | X1 -Xp
V
43 B H, bl x, — | B | H2=Ho | x2-Xo H_ [YNynO
A a Vi
H, CToH, | X ¢ oX, C H3 —Hp X3 — XQ
Hy X5 A H1-H3 | X1-X3 “
Y
B b — Ho—Hi | Xo-—Xx H o[ YyO ACCESSIBLE
21 A N Yy B 2 Ve NEUTRAL
H, CoH; [ X ¢ 0%, C H3 - Hz X3—-Xo
Hy xO_aPx, [M-Fo| A H1-Ho | X2 -Xq . NO
c ACCESSIBLE
22 8 ln o] | He-Ho| B | H2-Ho | X3-Xz —— | YNYB|  neuTRAL ON
A Q0 « x LOW VOLTAGE
HO” CTOH, 2 Hi-Ho| C H3-Ho | X1-X3 WINDING
H2 . & X X3_X0 A H-l = H3 XO = X1 NO
3 1 V ACCESSIBLE
23 Ly o] 0 Xi=-X| B | Ho—Hy | Xp—Xo H_1Yyn6 | NEUTRALON
A Yy HIGH VOLTAGE
H, Hy Xy X=X | C Hz—Hs | Xg—Xg WINDING
Hy X3 2.0x, A H1-H3 | X3—X4 O
c V
B 1 _ Ho - H Xy =X Al Yy ACCESSIBLE
24 A &N b B 2~ 172 |7, y NEUTRAL
", H X, C H3—H2 | X5—Xg
H, A Hi—H3 X1 -Xp
Vy «V3
o 8], — | B Ho—Hi | Xo—Xg [ |yNzni
A 0 Vx
H1 o] H3 C H3 = H2 Xs — XO
Hy A Hi-H3 | X1-Xo NO
Vi V3 ACCESSIBLE
o5 J _ B Ho-H1 | X2-Xp - Yzn1| NEUTRALON
A X WYE WINDING
H,O0” CTOH, C H3-H2 | X3—Xo
Hy X Hy-H, A Hi-H3 | X1-Xo
o6 s PL Hi-Hg | B | Ha=H1 [ xo-x3 |25 | vz ACCESSIBLE
A N X4 M Vy 2 NEUTRAL
ak COH, o [H-Hi| C H3—H2 | X3-X4
H2 A H1 — Hs X3 — Xo NO
Vi V3 ACCESSIBLE
o7 ol — | B | Ha=Hy | X4=Xg | = Yzn5| NeuTRAL ON
X WYE WINDING
H,07 COH, C Hz—Ho | Xp—=Xg
VANGUARD.050108V5




TRF-100 USER’S MANUAL REV 1.0

TRANSFORMER
CONFIGURATION WINDING TESTED
PE HIGH Low CAL.
Test| MIGH-VOLTAGE | LOW-vOLTAGE | EXT. | puace | yoITAGE | voLTAGE | TURN |vECTOR NOTES
NO. WINDING (H) WINDING (X) | JUMPER WINDING | wiNDING | RATIO | GROUP
H, 51 | Hg=Hy [ A Hi-H3 | X3-X4
a o NO
g B © |H-Hg[ B | H2=H1 | X1-Xo |H.2| Yz5 | AccessiBLE
N X5 b Vx 2 NEUTRAL
H, CTOH, cNpXe [Ha-Hj C H3—-H2 | Xo-X3
Hy X3 O ¢ A Hi1—-H3 | Xo-X4
X X
B oot | — Ho—Hi | Xg-Xp [Y,Y3 |YNzn7
66 A H0 b XO Y B 0 2 Vx._
M, COH; | X%, C H3—-H2 | Xg-X3
Hy X300 ¢ A Hi-H3 | Xo-X4 NO
« Vi V3 ACCESSIBLE
29 AB N EN" " — B |He—Hi | Xo-X2 Vx Yzn7 | NeuTRALON
WYE WINDING
H, COH; [ X C Hz-H2 | Xo-X3
H2 X3 c H3—H2 A H‘]— H3 X2 - X1 o
X Vi VE
B 0 o' |H,-H Ho-Hy | Xq-X, || YZz7 | ACCESSIBLE
30 Aol ° a e| B 3 2 Vx 2 NEUTRAL
Hy COH; [ X, Ho-Hy | C H3-H2 | Xy-X5
Hy X0 ¢ A H1-H3 | Xo-X3
X Vy «V3
67 B Ho b L 03 | — B Ho-H1 | Xo-X14 V” ® [¥Nzn11
A a X
H, coH, | x, C Hz-H2 [ Xg-X2
Hy %20 ¢ A Hi-H3 | Xg-X3 NO
X
B 3| _ — VyeV3 [Yzn11| ACCESSIBLE
31 A AN b X B [H2-H1 | Xo-Xi VH NEUTRAL ON
Ho” CoH, | x, Cc | Ha-Hz2 [ xo-xo WYE WINDING
Hy %0 ¢ Hy-H, | A | H1-H3 | X1-X3 "
X vy V3
B N 03 | H,-H Ho-H Xo — X —|Yz11 ACCESSIBLE
32 A N g x 17| B ey 2™ 1% NEUTRAL
iy CoH; | X, Hy-Hy| C H3-H2 | X3-X2
X4 X=X | A Hi—Hg | X1 —=X2 y
H
ci Ea X=X, | B | Ho—Hg | Xp—X3 _2'\7 ZNdO
X
5 % [ %% | C | Hg—Hp | X3—X4
X1 A H1 = H2 X1 = X2 . NO
_ _ H ACCESSIBLE
A — | B Ho—Hg | Xo—%5 v, ZdO | \EuTRAL ON
X 5 Xy C Hz — H1q X3 — X1 HIGH VOLTAGE
X, b X, Xo=Xg A Hi-Hg | X2—-X4
Vv,
a; ;c X=Xy | B | Ha—Ho | X3-X2 _ivi ZNd6
X
X4 X=X | C | H3-Ho | X1-X3

VANGUARD.050108V6




REV 1.0 TRF-100 USER’S MANUAL

TRANSFORMER
CONFIGURATION WINDING TESTED
SPEC HIGH Low CAL.
HIGH-VOLTAGE | LOW-VOLTAGE | EXT. TURN | VECTOR
TEST] "WINDING (H) | WINDING (x) | Jumper| PHASE | VOLTEGE | VOLTAGE | amio | GROUP NOTES
4 A | Hi1-Ho | X3-X4 NO
B = Vi ACCESSIBLE
33| A EHD — | B | H2—Ho | X1-X2 V.5 | ZNYS|  NEuTRALON
Wd on, c [Ha—Ho | Xo—Xa WYE WINDING
X Ha=Hp | A | Hy—Hg | X3-X NO
B H,—H Ho—Hy | Xq—Xo |2 | zy5 | AccessiBLe
34| » =3 B 27 1772 || &Y NEUTRAL
H1 c Ha H2—H1 C H3 - H2 X2 - Xs
H, X2 A | Hi—Ho [ X1-X3 NO
b\ N VH
iB ACCESSIBLE
35| Al Mo O% | — B [ Ha—Ho | Xo—X1 | 7= |ZNy11| NeutraLon
Wd o | % C [Ha-Ho | X3_xa WYE WINDING
H, Xo Ha-Hy | A H{-H3 | X1-X3
36 B W ox, |H,-H Ho—H1 | Xo-X1 |—.2] 711 ACCESSIBLE
- —_ — 1 — ) —
N af ¢ 3|78 B w7 | <Y NEUTRAL
HP ¢ OHg [ % Ho-Hi | C Hz-H2 | X3-X2
By X2 A Hi—Hz [ X{—-X5
V
A a H | T-T
58 B b Hy—H, “l o
H{ Hy X Xg | Xq=X5 H{ —H3 X1 = X3
H X Vy V3
2 2 Hp-H A Hi—H3 | Xq-X, |2H,73
5 a s 172 Vo 2 T-T
59 A u|x b Va o L30
3| X =X .— al
H X, 1-X2| B Ho—H3 [ Xq4-X5 | v v3 9
H X Vy V3
2 2 Ho-Hg | A | Hi—Hg | X4-X =R
b " 2= 1773 s T-T
60 A y 30
H x 2
3 a X{—X .—| Lead
H1 X1 1 3 B H2—H3 X2*X1 Vy V3

VANGUARD.050108V7




TRF-100 USER’S MANUAL REV 1.0

APPENDIX C — CEI/IEC 60076-1 Transformer Descriptions

TRANSFORMER
CONFIGURATION WINDING TESTED
CAL.
i:g? HIGH-VOLTAGE | LOW-VOLTAGE | EXT. | oo, o VOTE:GE VOII__(')I':UGE TURN | vecTOR NOTES
NO. |  WINDING (H) WINDING (X) | JUMPER WINDING | wiNDING | RATIO | GROUP
v 2WQ—2—p 2u A 1WU—-1W | 2w-2u
1 Bi Ec c; ;b — | B 1V-1U | 2u-2v | ——| Dd6
1U n W ov C 1TW—-1V | 2V -2W
v 2v A 1U—-1W [ 2U-2W
37 ai Ec bi Ec — | B [1v=-1u [ 2v-2u E; DdO
1U = 1w | 2u - 2w C 1W =1V | 2W -2V
1Y oW Q—2—5 2y A 1U-1V | 2W -2V
U
38 A a: ;C — B 1V -1W | 2U -2W U; Dd2
WO——0W 2v C 1W-1U | 2v-2U
1U 2w A 1U-1w | 2w -2U
39 Cf EA ci Ea — | B | tv-1u [2u-2v | 2| D44
uz
1w 5 WV | 2y - 2u C 1W-1U | 2v-2W
1U X2 A 1U-1Vv 2V - 2W
40 ci EA ci Ea — | B 1V-1w [ 2w-2u | —— | Dd8
IWC———01V | 2uG———02w C 1W-1U | 2u-2v
w 2U Q2 2V A | 1U=-1V |2Uu-2wW
41 ci EA a< ;c — | B | tv-1w | 2v-2u | —|Dd10
WO——0O1V 2w C |1wW-1U |2w-2v
U 2 A |1U-1W | 2U-2N
(& a Ut V3
42 A B 2w —_ B |[1v-1U | 2v-2N Dyn1
b uz2
Y C Y 2V C 1W -1V | 2W - 2N
1V w-1v| A 1U-1W | 2U -2V .
_ _ _ IE! ACCESSIBLE
5 Bi EC w-1w| g V-1U | 2v-2w | = Dyl | {EUTRAL ON
U n 1w w-1u| C 1W -1V | 2W-2U WYE WINDING
1v 2U w-1v| A [1U-1W | 2u-2V NO
C
2 - _ _ Vu1 «V3 ACCESSIBLE
61 Bi Ec N v u-wl g [IV-1U Jav-aw | = Dy3 | NEuTRAL ON
w——dw | W wow| ¢ [tw-1v [2w-2u WYE WINDING
v 20Q A | 1U-1W [ 2N-2v
c 202v V-1U | 2N—2w |2 [pyn3
62 B b/ 2N — B U2 y
1W——01w| W C |1wW-1v | 2N-2U

CEIIEC.050108C1



REV 1.0 TRF-100 USER’S MANUAL

TRANSFORMER
CONFIGURATION WINDING TESTED
SPEC HIGH Low CAL.
Test| HIGH-VOLTAGE | LOW-VOLTAGE | EXT- |pyage| VOLTAGE | VOLTAGE | TURN | VECTOR NOTES
No. | WINDING (H) | WINDING (X) |JUMPER winoing | winoing | RaTIO | GROUP
v 2U A 1U-1W | 2W-2N
b
3 Bi EC 2w 0-2on — | B | 1v-1U | 2u-2n |ui-¥5 [Dyn5
® uz2
WOe——oW = C |1w-1v | 2v-2N
v o |wW-1v[ A | 1U-1W [2w -2V NO
i E y ACCESSIBLE
4 B c ow o2 w-w| B 1V-1U [ 2U-2wW LLJJ;—V@’ Dy5 NEUTRAL ON
1U —ow “bav |tvo1u| o 1W—1V | 2v—2U WYE WINDING
v wq, A 1U-1W | 2N-2U
5 3 i EC 2N - "o | B 1V—-1U | 2N-2V Ll";z\'ra Dyn7
U = w| 2 (% 1W -1V | 2N-2W
1V 2WQ . w-1v | A 1U—-1W | 2w -2U .
a — — Ut «V3 ACCESSIBLE
6 Bi :o ‘ 2u |[1u-1w| B 1vV-1U | 2Uu-2V = Dy7 NEUTRAL ON
1U = w| 2V w-1u| C 1W -1V | 2v-2w WYE WINDING
v ow | 1tw=1v| A 1U-1W | 2v-2u G
b
a B 1V = 1 _ V3 | Dy9 ACCESSIBLE
63 si :c 2v : 2N WU-w| B U | aw-2v 3; 3 Y, NEUTRAL ON
1wd——>w 2 [ yy-w| © W -1V | 2u—ow WYE WINDING
v A | 1U-1wW | 2v-2N
b 2W
64 Bi EC Voo — B 1V-1U | 2w -2N lL,JH vz | Dyn9
2
1W——Dw ‘b C | WW-1V [ 2u-2N
1V Q. A 1U—-1W [ 2N -2W
7 ai :c andp2om| — | g |1v-1u | 2nN-2u | Y+'5 [Dyn11
b U2
1WO——01w| 2V C 1IW—1V | 2N-2V
1V Q. 1W=1V A 1U-1W | 2V - 2W NO
a U1 «Va ACCESSIBLE
8 A g awWU=TWE B[ V-TU 2w -2U | 5 Dy11| NeuTRALON
wd—ow| 2 w-tu| ¢ [1w—1v | 20_2v WYE WINDING
u ol woiw| A 1U-1V | 2U-2N
45 Cf EA VA w-1u| B 1w-1w | 2v_aN —SL% Dzn0
Wo——01w | & O u-1v| C 1W—1U | 2W -2N
w b 2Y v-1w| A 1U-1V | 2N-2V
2w c 3 R Ut
46 c/ \A T w-1u| B | 1V-1W | 2N-2W |—°—|Dzn2
W - 1V oV w=v | G 1W-1U | 2N-2U
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TRF-100 USER’S MANUAL REV 1.0

TRANSFORMER
SPEC HIGH LOW CAL.
HIGH-VOLTAGE | LOW-VOLTAGE | EXT. TURN | vECTOR
TNES'T WINDING (H) WINDING (X) | JUMPER PHASE ‘ﬁhﬂ?ﬁ; mh-[r,‘ﬁf: RATIO | GROUP NOTES
1U b 2u A 1U-1v 2W -2V
47 c/ \A c = B |1V-1W |2u-2w 0z | Dz2 | ACCESsIBLE
a NEUTRAL
WE—5—O1v v C |[tw-1U |2v-2u
W aw | 1VawW | A 1U—-1V | 2W—-2N
2N 1W-1U 2.2
a8 | ¢/ \» o b - B |1v-1w | 2u-2N |5*5; [Dzn4
WO—5—01v ¢ oy [V C | 1W-1U | 2V-2N
1U ow A 1U-1V oW —2U
a u NO
49 c/ \A b . B |[1V-1W [ 2u-2av U; Dz4 | accessiLe
2v NEUTRAL
w 5 1V ¢ o) C 1W-1U | 2v —2w
v v A 1U—-1W | 2U-2W
b U1 NO
n _ _ Dz0 ACCESSIBLE
9 ei Ec a o | — B WV-1U | 2v-2U 0z NEUTRAL
1U - w9 ¢ C 1W-1V | 2w -2V
v c A A 1U-1W | 2w-2u o
2w Ui
B © a — 1V—-1U oU -2V Dz6 ACCESSIBLE
10 A b M B U2 NEUTRAL
1WO——01w 2v C 1W—-1V | 2V -2W
U b 2W | qy—1w| A 1U-1Vv 2N -2U
v 3 Ut
50 ¢/ \a S/ e |Wotul B | V1w | 2N-2v [ [Dzné
w 5 1V 2U -1 | ¢ 1W—-1U | 2N-2W
1V 2v w=1w| A 1iU-1V | 2V-2N
a
51 ci EA c__don iw-1Uu| B 1V—-1W | 2W-2N —ZS—; Dzn8
wo—Dw | § &5 O |qw-wv| C |[1w-1U | 2U-2N
1U 2v A 1U-1vV | 2v-2W
a U NO
52 c A c — B 1V - 1W 2W —-2U Dz8 ACCESSIBLE
ow u2 NEUTRAL
WO—7—01| 55 b C 1W-1U | 2Uu -2V
1U U L oV [qv-iw | A 1U-1V | 2N-2W
53 Cf EA b QN w-1u| B 1W-1W | 2N-2U | 2.2 I1pzn10
a 2 U2
WO—F—0W | oy w-1v | ¢ 1W-1U | 2N -2V
Y 2U A 1U-1V | 2Uu-2wW
¢ 2v U NO
54 c A b — B 1V —1W | 2v-2U 5 Dz10 A(r:q(éﬁisnftlz
a
WO—F—0W] 2w C | iw-1u |[2w-2v
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REV 1.0 TRF-100 USER’S MANUAL

TRANSFORMER
CONFIGURATION WINDING TESTED
SPEC HIGH Low CAL.
HIGH-VOLTAGE | LOW-VOLTAGE | EXT. TURN | vECTOR
TEST| " omia b | “hibwa gy | weren| PASE| voLTACE | votrce | e |vin|  NOTES
v Wa_ A |[1U-1IN [2v-2u
11 L b au| — B WW-1N |2w-2v [Z YNd7
A A U2 «V3
iU Cow | av C [1w-1N |2u-2w
v a 2U A 1U-1N 2U -2V
U
44 AB N 2w o | — | B | 1v=iNn | 2v-2w u;-Vé YNd1
c
W cromw 2 C 1W-1N | 2W -2V
v 2 o [iw-1v[ A | 1U-1w | 2u-2V o
Ui Vg
| L |reC | w8 [voru [evoaw |2 | vat | pocesseie
wo” Sow 0w [ yow| ¢ [Awoav [a2w-2u WYE WINDING
v a 2u A 1U-1N |[2w-2U
U1
13|l 2w b | — | B | w-iN|2u-2v |— [YNd5
[+
weT crow & C | 1tW-1N |[2v-2w
1V a 2U 1W=-1Vv A iU -1W 2W -2U ~ NO
B - vt Vs ACCESSIBLE
14 A 2w b |WU-TW[ B 1WV—-1U | 2U-2V |-+ Yd5 e
a0 o 1w “ 02 |1v-1u c TW-1V | 2v_2w WYE WINDING
v o, w-1v| A [ 1U-1w | 2v-2u .
£ ACCESSIBLE
15 N b>72U W-Wl g qv-1U | aw-2v (L2 YA7 | e rmad on
1U o | v a w-u| o TW=1V | 2u—-2w WYE WINDING
N Vo, A | 1U-1N |2u-2w
U1
16 AB " b>32w — B W-1N | 2V-2U | = |YNd11
wo” cow | o ° C |1w-1IN |2w-2v
1V av w-1v | A 1U—1W | 2u—2w o
Cc
Va ACCESSIBLE
LA b>2w W-Wi B[ 1V-1U | 2v-2U |22 Yd11|  nEuTRALON
U coiw | sy a 1v-1U C 1W =1V | 2w —ov WYE WINDING
v 2w a_02U A 1U—-1N 2N -2U
© U
18| °lw o] 2" — | B [ tv-iN | 2N-2v | —— [YNyn§
L Cow 2v C 1W—1N | 2N-2wW
o o e L ACCESOSBLE
®lin o W-iN[ B | 1V—1N | 2V-2W | —— | YNyO| NEUTRALON
19 s
A a LOW VOLTAGE
1u C 01w | 2u c ow| 1U-1N C 1W—-1N | 2W -2U WINDING
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TRF-100 USER’S MANUAL REV 1.0

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

CEIIEC.050108C5




REV 1.0 TRF-100 USER’S MANUAL

TRANSFORMER
CONFIGURATION WINDING TESTED
SPEC HIGH Low CAL.
HIGH-VOLTAGE | LOW-VOLTAGE | EXT. TURN | vECTOR
TEST "o iy | wiona 00| swren| PHASE| voUTAce | vatmaee | i |38 NOTES
v ou [1W=1v | A 1U—-1W | 2w -2U
B A b U1 V3 NO
o8 oW w-1w| B W-1U [2u-2V |55 Yz5 | AcCCESSIBLE
2 NEUTRAL
w R CNoav |tV-1U| C | 1W-1V |2V-2W
1v WO A 1U—-1W | 2N-2U
2N
66| ,°Ln PPl — | B[ IV-1U | aN-2v v V3 | YNzn7
a Vx
WoT cromw | 2V C | 1w-1v |2N-2w
N WO ¢ A [1u-1w | 2n-2u NO
Ut «V3 ACCESSIBLE
29 AB N BNy M= B 1WV-1U [ 2N-2V T Yzn7 | NeuTRAL ON
U w | 2av C 1IW—1V | oN-2w WYE WINDING
v WO ¢ W=tV | A 1U-1W | 2v-2u “
30 B b alwaw| g | 1v—1u | 2w-2v [Y. 53| Yz7 | AccessiLe
A a vz 2 NEUTRAL
1 crotw | 2v w-1u| C 1IW-1V | 2U-2W
1v VO A 1U—1W | 2N - 2w
2N Vy oV3
67 AB N b aw| B 1v-1U | e2N-2U v YNzn11
a
o™ crow | 2 C | 1w-1v | 2N-2V
% VO ¢ A 1U-1W | 2N -2W o
B - 3 |Yzn11| ACCESSIBLE
31 A PN o B V-1U Jon-2u 312 : NEUTRAL ON
U Co1w | 2u C 1W—-1V | oN -2V WYE WINDING
v VO ¢ w-1v| A | 1U-1W | 2U -2W
B 2w vtV Yz11 ACCI?SOSIBLE
32 L b . wu-1w| B 1V-1U [ 2v-2U [T5°3 NEUTRAL
1U 1w | 2u w-1wu| C 1W-—-1V | 2W -2V
W 2y w-w| A 1U—1N | 2u-2v
A 2 U
55| ¢ 4 A w-1u| B 1V—1N | 2v-2w |— -~ |ZNdO
& BTOwW |PWO— O [qu-1v | C 1W—1N [ 2w-2u
3 2y A 1U-1V | 2u-2v o
§ U1 ACCESSIBLE
56 c 'é A — B 1V -1W | 2V -2W — | Z2d0 | EUTRAL ON
1W B 1V | 2w 5 2V C 1W-=-1U oW - 2U HIGH VOLTAGE
S wo——oonltv-tw | A | 1U-1N [ 2v—2u
A
57 c a; ;c w-1u| B 1IV—-1N | 2W -2V _iﬂ_; ZNd6
WO g-—o1v 20 w-1v | ¢ 1W—1N | 2U-2wW

CEI/IEC.050108C6




TRF-100 USER’S MANUAL REV 1.0

TRANSFORMER
CONFIGURATION WINDING TESTED
SPEC HIGH LOW CAL.
HIGH-VOLTAGE | LOW-VOLTAGE EXT. VECTOR
TNEgT WINDING (H) WINDING (X) JUMPER PHASE ‘\’;\ﬁh-{)?NGGE ‘(’?l:l‘:;?’?: ;:'T"'I:) GROUP NOTES
Ve e A | 1U-1N |2w-2U NO
ut ACCESSIBLE
33| A—din 2w 0= — | B | WV=iIN [ 2u-2V | === |ZNy5| NEUTRALON
S —ow 0\ Ly © T eha WYE WINDING
v v [1W=tv ] A 1U—-1W [ 2w -2uU NO
A /B . g W3 | zv5 | AccesseLe
34 a0 04 w-w| B W-1U | 2u-2v |5 5| Zy CCESSIBL
S ¢ w v |1wv-1u | C 1W-—-1V | 2V -2W
v 2v A 1U-1N [2u-2w NO
B 2 u1 ACCESSIBLE
35 | A—dm PO — B | WV=1IN [ 2v-2U | 555 [ZNY11] NEuTRAL ON
¢ o | 2 ¢ [Twoin [2wo2v WYE WINDING
v 2v wW-1v | A 1U-1W | 2U-2W
36| A " ° 2w W-1U | 2v u s | 711 ACCESSIBLE
1U-1W - 2V -2 e
w a/ ¢ B U | y NEUTRAL
w © 20 w-1u| C 1W-1V | 2w -2V
% 2v A 1U-1v | 2U-2V
A a U1 T-T
58 3 3 U2 0
L aw [ 1U=1V
1U 2U 2U—2v B 1U—-1W | 2U -2W
v W-1W 1WU-1w | 2u-2v [-U.5
. . 2v A w2 | T-T
59 A b 30
2U
10 W aw |20-2v| B [ 1vo1w | 2u-aw [ZZ] Lag
W >V votw [ A | TU-1W [ 2u-2w LB Lo
B b 2W
60 A 30
U w | wo” " Juew| B[ v—1w [ 2v-2u [Z4E Lead
CEVIEC.050108C7



REV 1.0 TRF-100 USER’S MANUAL

APPENDIX D — Australian Std.2374 Transformer Descriptions

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

AUSTRALIAN.050108A1
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TRF-100 USER’S MANUAL REV 1.0

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

AUSTRALIAN.050108A2

101



TRF-100 USER’S MANUAL

TRANSFORMER
CONFIGURATION WINDING TESTED
CAL.
TEST| HIGH-VOLTAGE | LOW-VOLTAGE | EXT. | pace | yolTace | voLTAGE | TURN |vECTOR NOTES
NO. WINDING (H) WINDING (X) | JUMPER WINDING | WINDING | RATIO | GROUP
A = c-b
A A-B o NO
47 c A — B B-C a-c v | Dz2 | AccEssIBLE
NEUTRAL
© B 3 C C-A b-a
A B_c| A A-B c-1
3 HV
48 A C-A| B B-C a-m S | Dzn4
c 5 B A-B| C C-A b-
4 c A A-B B=
a HV Dz4 NO
49 o/ \4 b — | B B-C a-b = z ACCESSIBLE
. s | bo—/ c Y - NEUTRAL
B a
8 b ) A A-C a-c - NO
a — - - Z ACCESSIBLE
9 A B B-A b-a v NEUTRAL
ACG——D0c | @ co°¢ C CcC-B c-b
B A-C c-a
A HV )
10 B c B B-A a-b Dz6 ACCESSIBLE
Lv NEUTRAL
A y G C C-B b-c
A A A-B n-a
3 HV
50 A B B-C n-b |—-7 |Dzn6
c 2 B C C-A Nn-c
A A A-B b-1
51 cf EA B B-C c-1M ?3%’ Dzn8
C 5 B C C-A a-— ‘n
A b A A-B b-c
’ H AccgsosmLE
c A c — B-C c-a
52 . B Lv Dz8 NEUTRAL
c A B|*® b C C-A a-b
A 2  _op |B-C| A A-B n-c
53 A »—n c-A| B B-Cc | n-a |2.2|Dzn10
cd——>s od " A-B| C C-A | n-b
2 aq —ob A A-B a-c .
HV
se| /N [ S | |8 [Bc | e [ jpeto) e
¢ 5 B c C C-A c-b

AUSTRALIAN.050108A3
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TRF-100 USER’S MANUAL REV 1.0

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

AUSTRALIAN.050108A4
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REV 1.0 TRF-100 USER’S MANUAL

TRANSFORMER
CONFIGURATION WINDING TESTED
SPEC HIGH Low CAL.
HIGH-VOLTAGE | LOW-VOLTAGE | EXT. VECTOR
TEST| "WINDING (H) | WINDING (x) | Jumper| PHASE | VOLTAGE | VOLTAGE | T | Chour | NOTES
B b c—h| A A-C a-mn NO
HY ACCESSIBLE
20 & °In a-h| B B-C b-1 — | YynO| NEUTRALON
A a L HIGH VOLTAGE
A Co¢ a c¢0c | b-h C -B B=11] WINDING
B b A A-N a-m
] A b ™ |YNyno
43 NS Coln — B B-N n = yn
A coc | a cOc¢ C C-N c-1
B b A-C a-c
A HY YVO NO
B b _ B_A bea y ACCESSIBLE
21 A B B Lv NEUTRAL
A coc | a cOe¢c C C-B c-b
B c a0a | B=N A A-N b-a NO
c HV ACCESSIBLE
22 #lw b C-N| B B-N c-b v YNy6|  NeuTRAL ON
A LOW VOLTAGE
A coc b A—-N C C-N a-c WINDING
B c «pa | c-h| A A-C n-a NO
> oy ACCESSIBLE
23 8n o[ M a-h| B B-A N-b Yyn6 | NEUTRALON
A v HIGH VOLTAGE
A coc b b-h| ¢ C-B n-c WINDING
_ c-
BB ¢ ¢ 2 0° A 2 i b Hv Yv6 ACCSSSIBLE
_ - a-
24 4 b B Lv y NEUTRAL
A coc b C C-B -C
B b A A-C a-
2 g Vi o V3
B S _ _ He V3
65 CrJN\) a M B B-A N |5 YNaznt
A coc cYoc¢ C C-B c-
B b A A-C a-m NO
. Vi o V3 ACCESSIBLE
o5 8 a b — B B-A b-M L: ®|Yzn1| NEUTRALON
A n WYE WINDING
A coc < c C C-B c-—
B b - A A-C -b
N o B—A b Hv V3 ve Nsos
B A-C = =@ |2 ACCESSIBLE
26 A : B Wz | Y21 NEUTRAL
A coc ¢ c B-A C C-B c—a
B , a A A-C c-1M NO
b VG ACCESSIBLE
27 L c n — | B B-A a-m F Yzn5| NeuTRALON
WYE WINDING
A coc ‘o C C-B b-n

AUSTRALIAN.050108A5
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TRF-100 USER’S MANUAL REV 1.0

TRANSFORMER
CONFIGURATION WINDING TESTED
SPEC HIGH LOW CAL.
HIGH-VOLTAGE | LOW-VOLTAGE | EXT. VECTOR
T,E(S,_T WINDING (H) | WINDING (x) |Jumper| PHASE ‘\’“ﬁhg‘?f: “‘;ﬁ'ﬁg‘:‘fg ;:?I'g GROUP NOTES
B a — A A-C c—a
a NO
o8 8 c b = B B-A a-b %:i Yz5 | ACCESSIBLE
A NEUTRAL
A coc ¢ b - C C-B b-c
B c . A A-C n-a
66 L by S0 oe| — | g | B-A [ M-b |5 |yNzn7
V.
A coc | b ‘ s cC-B n-c ’
B ® c A A-C n-a NO
g — N HVeVE ACCESSIBLE
29 s b Il — | B B e = YZn7| NEUTRAL ON
A Soe | b ? c C-B n—c WYE WINDING
B ¢ ¢ - A A-C b-a o
-
8 ala- B-A c-b |M.Z2| Yz7 | AccessiLE
30 A bb a B Lv 2 NEUTRAL
A coc - C C-B a-c
B ® c A A-C n-c¢
VheV3
67 AB . . N oa| B B-A N-a v Yzn11
A coc | b C C-B n-b
B PO ¢ A A-C n-c NO
] n _ _ _ .V3 | Yz11 | ACCESSIBLE
31 A b ¢ B B-A -2 [': 2 NEUTRAL ON
A coc | a ? c C_B N-b WYE WINDING
B b - A A-C a-c¢
8 ‘ b Y5 yz11 ACCIrEdSOSIBLE
32 . AN b AN K B BA A NEUTRAL
A coc a — C C-B c—b
a a -c| A A-N a-b
A 2 HV
55 4, A c-a| B B-N —¢ |7+= |ZNdo
¢ B B|° b bla-b| C C-N c-a
& ) a A A-B a-b o
so| s | /N | = |8 [eme e || 20| e
c . B | cd— b e C_A — HIGH VOLTAGE
a ba—toe|P-Cc| A A—N b-a
A HV
57 < a c c-al| B B-N c-b ~— | ZNd6
¢ 8 B a a-b| C C-N a-c
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TRANSFORMER
CONFIGURATION WINDING TESTED
SPEC HIGH Low CAL.
HIGH-VOLTAGE | LOW-VOLTAGE | EXT. VECTOR
T,E(S,_T WINDING (H) | WINDING (x) |Jumper| PHASE ‘\’“ﬁhg‘?f: “‘;ﬁ'ﬁg‘:‘fg ;:?I'g GROUP NOTES
B a — A A-C c—a
a NO
o8 8 c b = B B-A a-b %:i Yz5 | ACCESSIBLE
A NEUTRAL
A coc ¢ b - C C-B b-c
B c . A A-C n-a
66 L by S0 oe| — | g | B-A [ M-b |5 |yNzn7
V.
A coc | b ‘ s cC-B n-c ’
B ® c A A-C n-a NO
g — N HVeVE ACCESSIBLE
29 s b Il — | B B e = YZn7| NEUTRAL ON
A coc | b ’ c C-B n-c WYE WINDING
B ¢ c - A A-C b-a
b | M5 | yz7 COESS
8 ala- B B-A c— L2 yz ACCESSIBLE
30 A bb a Lv 2 NEUTRAL
A coc _ C C-B a-c
B ¢ c A A-C n-c
VheV3
67 AB . . N oa| B B-A N-a v Yzn11
A coc | b C C-B n-b
B bO_ . A A-C n-c NO
] n _ _ _ .V3 | Yz11 | ACCESSIBLE
31 4 b ¢ B B-A -2 [': 2 NEUTRAL ON
A coc | a ? c C_B N-b WYE WINDING
B - A- a-c
8 Y ’ > b Y5 yz11 ACCIrEdSOSIBLE
32 . AN b AN K B BA A NEUTRAL
A coc a — C C-B c—b
a a -c| A A-N a-b
A 2 HV
55 4, A c-a| B B-N —¢ |7+= |ZNdo
¢ B B|° b bla-b| C C-N c-a
A
. & A A-B a—-b NO
HY ACCESSIBLE
56 < ‘ X - B B-C b-c v Zdo NEUTRAL ON
c A B | cd— b e C_A — HIGH VOLTAGE
a ba—toe|P-Cc| A A—N b-a
A HV
57 < a c c-al| B B-N c-b ~— | ZNd6
¢ 8 B a a-b| C C-N a-c
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