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POWER TRANSFORMER TESTING

TRF-250A

3-Phase Transformer Turns Ratio Finder

Product Overview The 250V Test Voltage Advantage
The TRF-250A is the battery-powered version ~ The 250V test voltage provided by the TRF-250A provides more accurate test
of the TRF-250A. Its battery offers approxi- results when measuring the transformer turns ratios of very large transformers

mately 3 hours of continu-ous use. The TRF-  with a built-in LTC. The three figures below show the turns ratio test results and
250A features a built-in charger that allows  corresponding percentage error of a 600MVA transformer with an LTC in the
the unit to be used while charging. Lowest position using 40V, 100V, and 250V test voltages. At the 250V test volt-
The TRF-250A provides a test voltage of  age, the percentage error is less than 0.5% as specified in IEC 60076-1 and IEEE
250Vac, a wireless Bluetooth PC interface, = C57.12.00-2006-1 standards.

and features a 44-key "“QWERTY"-style mem-

k . All th f | - -
prane eyboard these features .great y Test results using 40V test voltage Test results using 100V test voltage
improve the accuracy of the turns ratio read-

ings, ease of operation, and reliability. RECORD NUMBER & RECORD NUMBER 7

The TRF-250A determines the turns ratio TRANSFORMER TEST RESULTS TRANSFORMER TEST RESULTS

of the trans-former under test using the oovsiosciToas Txmeioeimerza | oersioecaroan  TInSroowmvias
IEEE C57.12.90 measure-ment method. The e rrane TrrEs vmuno

turns-ratio range is from 0.8 to 50,000 to 1. % Saee R e e e S amrae e
Transformer turns ratio, excitation current, |esicuraree mar:a. = 1sas SALCULATES maTIO. =.i=aa

and winding polarity are displayed on the Fos m_moTIo LE e GO Tan DaoanEs alh THOSE EEEEE
built-in 128 x 64 pixels graphic LCD screen. S IZIZEEs 212 8ieR aiEs = IZIZes2 =S 2nZTo g

The TRF-250A can be used as a standalone
unit or can be computer-controlled.

Outstanding Features Test results using 250V test voltage

RECORD NUMBER 8

%Error > 0.5% %Error > 0.5%

+ Battery-powered

+ Ratio range: 0.8 - 50,000 : 1 TRANSFORMER TEST RESULTS
« Capable of detecting 130 different BRTE oAyt TIME oS =6 AS
3-phase transformer types defined TEST voLTacsE = =2sSo v
by ANSI, IEC, and Australian TYPE: YNymo
standards
(] TEFe ] O TAacGE:z 3100, SO0
+ 4 test voltages: 4Vac, 40Vac, = TAPs 00 R UOLTASEs 141, Soo
100Vac, and 250 Vac CARLOCULAaTED RAaTIO: =. 1Sa3
+ Phase angle and excitation current e e IO A
measurement = = 2OaT 1. - (=T o.- a7
= -—2 . 2039 =l = [om RS | ] 0. =3 =3
+ Bluetooth and USB PC interfaces c  e=.=oa= == c-o= |o.as
+ 4.5” wide thermal printer
%Error < 0.5%

Ordering Information
Part No. Description

9106-UC TRF-250A, cables, and PC
software

9106-SC TRF-250A shipping case

TP4-CS TP4 thermal printer paper
(24 rolls)

www.doble.com



TRF-250A Features

back-lit LCD screen
(128 x 64 pixels)

USB Flash
drive interface

Bluetooth
indicator

Auto-Detect Transformer
Configuration

The TRF-250A can automatically detect
130 specific vector groups for different
transformer types defined by ANSI, CEl/
IEC, and Australian standards.

Transformer Test Voltages

To prevent an accidental wrong test-lead
hook-up (e.g., when the operator reverses
H and X leads), the TRF-250A outputs a
low-level test voltage to verify the hook-
up condition before applying the full test
voltage to the transformer. Four test volt-
ages (4 Vac, 40 Vac, 100 Vac, 250 Vac)
allow the TRF-250A to test CT's and PT's,
as well as power transformers.

Load Tap Changer Control

Voltage regulator or LTC tap positions
can be changed remotely using the unit’s
built-in transformer load tap changer.
This feature eliminates the need to man-
ually raise or lower tap positions from the
transformer control panel.

Built-in Thermal Printer

The TRF-250A offers an optional built-
in 4.5” wide thermal printer that can be
used to print test results.
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USB PC
interface

emergency connector for

turn off switch X terminals
connector for LTC control
H terminals connector

LTC control
switches

LTC contact
fuses

rugged
membrane keypad

User Interface

The TRF-250A features a back-lit LCD
screen (128 x 64 pixels) that is viewable
in both bright sunlight and low-light lev-
els. The test results screen displays the
transformer turns-ratio, excitation cur-
rent, phase angle, and percentage error.
The unit is controlled via a rugged, 44-key,
“QWERTY"-style membrane keypad.

Computer Interface

In computer-controlled mode, the unit can
be controlled via the Bluetooth or USB
interface using the supplied PC software
(Transformer Turns-Ratio Analyzer appli-
cation provided with each unit). This Win-
dows®-based application can be used to
run tests and to store test results on a PC.
Test results can also be exported to Excel,
PDF, and XML formats for further analysis.

USB Flash Drive Interface

A built-in USB Flash drive interface pro-
vides a convenient method for transfer-
ring test plans and test records to or from
a USB Flash drive. The user can store up
to 999 transformer test plans and test re-
cords on a USB Flash drive, and the sup-
plied PC software can be used to view
the test records.

power
switch

AC power ground
input stud

12 Vdc input

4.5" wide thermal printer

Battery-powered

The TRF-250A uses two sealed lead acid
batteries (12V, 2AH) that can provide up
to three hours of operation. It features a
built-in charger that allows the unit to be
used while charging.

Internal Test Record Storage

Up to 112 test records can be stored in
the TRF-250A’'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 available
interfaces (Bluetooth, USB port, USB
Flash drive port).

Transformer Test Plans

The TRF-250A can store up to 128 trans-
former 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 PC software and can
be transferred to the TRF-250A via the
available interfaces (Bluetooth, USB port,

USB Flash drive port).
www.doble.com



Measured Ratio for  Excitation Current  Percentage
Phase A, B, and C Reading Error

typical test results screen

)

Winding.PoIarity Transfor;ner Type

.

RECORD NUMBER 1
TRANSFORMER TEST RESULTS

DAaTE @ Ol &1 TIME: 15 1291538
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Vanguard Instruments Company, Inc.
1520 5. Hellman Avenue, Ontario, CAB1761. USA Phane: 809.923.9330 FAX: 908,523 9381
wiw vanguard-instruments.com
TRANSFORMER TURNS RATIO REFORT
Filename: test001.4st  Date. January 26, 2015 Time: 04:02 PM Page {1/1)
Company: YVANGUARD MFR: GE
Locabion: LAB Device. Transformer
Circuit: OY TRANFORMER TAP3 Type: Dynl
Operatar: Model: DIS TRANS
Carmment: Rating: 500
Senal # FE39543
Max Deviation % 3
Test Valtage: 40V
e Lowsncmas | wrenn wrtman | i vocrace | Lowvecraae | veas
WIHDOHG WHIIG (G Group [P awetn WRDHG WMOHG RATIO R&TIO Lol
a o A Hi—Hg [ ¥1-Xp
A wo—ds Dyl B Wz Hq | %a-#n :'_: Hes
Hy o 2 [l Ha-Hz | X3-Xp
TEST HWOLT HTAP XMOLT XTAP C-RATIO M-RATIC DEV [%#] FiF I[ma] DEGREE RE3
1 12000 208 59.5260 A +150.958 oor P 2800 n.os0
E: + 100.042 0.2 P 2100 0.050
O+ 700,043 0.1z P 3.200 n.os0

thermal printer

R e e output (optional)

Test results can be quickly printed in the field on the TRF-250A’s
optional built-in thermal printer without the need to connect the

desktop

printer output

Test reports can be generated with the
included TTRA S2 PC software. Test
records can be exported to Excel, PDF,
and XML formats for further analysis.

www.doble.com



TTRA S2 Software

The TRF-250A comes with the Doble
Transformer Turns Ratio Analysis
Series 2 (TTRA S2) PC software.
The TTRA S2 software can be
used to test winding turns ratios
of transformers, voltage regulators,
and load-tap changers. Test plans
can be created using the TTRA S2
application and then transferred to
the TRF-250A. Test records can be
exported to Excel, PDF, and XML
formats for further analysis.

The latest version of the TTRA S2
software can always be downloaded
free from the Doble web site at www.
doble.com/vanguard-instruments.

Please note that you will need to
create a free account on our site
in order to download software or
firmware.

£ Transformer Turns Ratio Analyzer Series Il Software Rev 1.8 - [F7413.tst]

LT e e L
Ciafer Sep 08 2008 Dewice:  Load Tap Changer MFR: [Deltz Sarine
Time: 06:55 &M Madal  [FTL
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1A 57000 13717 16R 04601 ' 6445 0.17 P 2400  0.020
B +B.445 [T P 2000 0020
[+ + B 445 [RH] P 2300 00720 =
2 A AT000 13630 15R 86085 +8523 LR B 4.400 o020
] + 5423 0y P 3800 0.030
c +B.525 0.18 F 4400 0.040
3 A 57000 13561 4R 0.5574 +B.581 0.26 P 2300 0.030
[} + 6.580 0.26 P 1800 0.030
c +B.580 .26 P 2200  0.030
4 A &7000 13483 13R B 60D + B B17 012 P 2800 0030
3 + 8 B17 012 P 2400 0040
o + B b2 F 2700 359990
A 7000 13405 2R 8.6570 + BEAT 0.12 P 2300 0.030
B + B.648 0.10 P 1800 0.030
c ' B.64T 0.12 P 2200 0.030
5 A 57000 13327 11R BT0TT + B.730 0.28 P 4400 0030
B +2 729 024 [ 3500 0030
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TRF-250A Technical Specifications

== physical Dimensions: 18"W x 5"H x 12" D (45.7 cm x 12.7 cm x 30.5 cm) input 100 - 240 Vac,

B! opecifications  Weight: 20 Ibs. (9.1 Kg) @ power 50/60 Hz or 12 Vdc
measuring ANSI/IEEE C57.12.90 ratio measuring 0.8 - 50,000 : 1

T method 23 range

= « batteries two lead acid batteries (12V, 2AH) provide up to 3 hours of Itc contact 240 Vac, 2A

L operation @
typical 4 Vac: 0.8 - 1,000 (+0.08%), 1,001 ~ 4,000 (+0.1%), 4,001 ~ 15,000 (+0.25%)

turns-ratio 40 Vac: 0.8 ~ 1,000 (+0.05%), 1,001 - 4,000 (+0.1%), 4,001 ~ 15,000 (0.25%), 15,001 ~ 20,000 (+0.4%) , 20,001 - 50,000 (+0.5%)
accuracy 100 Vac: 0.8 - 1,000 (+0.05%), 1,001 - 4,000 (£0.1%), 4,001 ~ 15,000 (+0.25%) , 15,001 ~ 20,000 (+0.4%), 20,001 - 50,000 (£0.5%)

250 Vac: 0.8 - 1,000 (+0.03%), 1,001 -~ 4,000 (+0.1%), 4,001 ~ 15,000 (+0.2%) , 15,001 - 20,000 (+0.4%), 20,001 -~ 50,000 (0.5%)

A test 4 Vac @ 120 mA, 40 Vac @ 50 mA, 100 Vac @ 20 mA, o= current 0 - 1 Ampere, accuracy: 0.1TmA,
voltages 250 Vac @ 10 mA —©- readingrange  +2% of reading (+1 mA)
display back-lit LCD screen (128 x 64 pixels) phase angle 0 -~ 360 degrees

i viewable in bright sunlight and low-light levels Aﬂ measurement  accuracy: £0.2 degree (t1 digit)
printer built-in 4K” wide thermal printer (optional) computer Bluetooth, USB port

ﬂ interfaces

pc Windows®-based transformer turns-ratio analysis soft- ] internal test stores up to 128 transformer test plans;

software ware is included with purchase plan storage plans can be transferred to PC.

70| internal test
010

10| record storage

external
data storage

up to 999 test records on external
USB flash drive (drive not included)

stores 112 complete transformer test records, each record
holding the test record header and up to 99 readings

b o i B

A safety designed to meet UL 61010A-1 and CAN/CSA C22.2 humidity 90% RH @ 40°C (104°F)
A\ No. 1010.1-92 standards non-condensing
& temperature Operating: -10°C to +50°C (+15°F to +122°F) altitude 2,000 m (6,562 ft)
Storage: -30°C to +70°C (-22°F to +158°F) to full safety specifications
: cables One 15-foot (4.57m) single-phase set, one 15-foot (4.57m) 3-phase set, one 25-foot (7.62m) extension set,

s one safety ground, one USB, cable bag

. options shipping case, 30' (9.14 m) 3-phase H and X leads, 30' “ warranty one year on parts and labor
(9.14 m) single phase H and X leads

NOTE : the above specifications are valid at nominal voltage and ambient temperature of +25°C (+77°F). Specifications are subject to change without notice.

Doble Engineering

Worldwide Headquarters

123 Felton Street, Marlborough, MA 01752
USA tel +1 617 926 4900 | fax +1 617 926 0528
www.doble.com

Specifications are subject to change without notice. Doble is an ISO
9001 & ISO/IEC 17025 & 17034 Certified Company. Doble is an ESCO
Technologies Company. PUBLISHED: JANUARY, 2026



