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preface

Before using this instrument, please read the instructions in detail. In order to make you operate the instrument skillfully

as soon as possible, we have randomly equipped with detailed instructions, which will help you to use the product better. You

can get the knowledge about the product introduction, use method, instrument performance, and safety precautions.

When writing this manual, we are very careful and rigorous, and believe that the information provided in the manual is

correct and reliable, but it is inevitable that there will be mistakes and omissions. Please include more and welcome your

corrections.

Our purpose is to continuously improve and perfect the company's products, while we reserve the right to improve and

upgrade the use function of the instrument. If you find that the function of the instrument is not completely consistent with

the one described in the instructions, please refer to the actual function of the instrument. If you find any problem in the use

of the product, please contact us in time! We will try our best to provide perfect technical support!

In order to facilitate your use, we will introduce the company's transformer characteristic parameters- -transformer

short-circuit impedance, transformer capacity analysis, transformer loss parameters and other related test instructions together.

Please note the actual product features you purchased and refer to the relevant sections.

This instrument is limited to the measurement of alternating current, can not measure direct current.
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1. Instrument overview

T
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8. Relative humidity: when the temperature is 25%, no more than 90% (no condensation)

9. Charging power supply: DC25.2V / 2A

10. Overall dimensions: aluminum box 372255140mm

11. Instrument weight: 5kg aluminum box (excluding test line)

4. Instrument panel and function introduction

The panel layout is shown in the figure: the instrument model, packaging is different, the panel is slightly different.

Each function is described as follows:

(1) Each terminal: used to connect the test line (see the wiring method in the following section for

the specific wiring mode).

(2) Ground column: Instrument protection grounding.

(3) Thermal printer: Print out various test data.

(4) Charging base: It is used to power the instrument and charge the batteries.

(5) Power switch: used to turn on or off the instrument power supply.

(6) Nine-core serial outlet socket: serial communication interface, used for data communication with

the upper computer.

(7) Square port USB socket: USB communication interface, used for data communication with the upper

computer.

(8) Flat port USB socket: U disk interface, used to transfer the test data to the mobile U disk.

(9) Touch LCD screen: control and display of test status and test data.

(10) Key: used for the operation of the instrument, and data input.

5. main interface

Connect the power cord and turn on the power supply. The LCD screen display interface is as shown in

Figure 3:
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graph 3

Touch the LCD screen icon or press the keys "", "" "on the keyboard to select the item, and press the" confirm

" key on the keyboard to enter the next menu.

Vi. Parameter setting

Before testing the transformer, it should enter the parameter setting interface to set the relevant

parameters of the transformer according to the parameters of the tested transformer.

The parameter setting interface is shown in Figure 2. Touch the green area of each parameter to enter

the setting of corresponding parameters; or select the keys "", "", "" and "" (the triangle cursor indicates

the position of the parameter), and press "confirm" to enter the parameter setting.

graph 4

The parameters are described as follows:

(1) Equipment number: Up to 12 digits or English characters are input to identify the equipment under

test.

(2) Current gear: select 100A (large terminal) or 5A (small terminal).(Note: If you are not sure about

the size of the measured current, first select "100A (large terminal)")

(3) PT variable ratio: the transformer ratio of the voltage transformer.

(4) CT variable ratio: the variable ratio of the current transformer.

(5) Set capacity: Rated capacity of the transformer to be tested in kVA.

(6) Set frequency: Rated frequency of the transformer to be tested in Hz.

(7) High voltage: rated voltage on the high voltage side of the transformer to be tested in kV.

(8) Low rated voltage: rated voltage of transformer to be tested in kV.
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(9) Impedance voltage: the nominal impedance voltage of the transformer to be tested in%.

(10) High voltage direct resistance: DC resistance of high voltage side winding in m Ω.

(11) Low voltage direct resistance: DC resistance of low voltage side winding in m Ω.

(12) No-load loss index: no-load loss index.

(13) Current temperature: Current temperature of the tested transformer used to correct the test

temperature-related parameters from current temperature to rated temperature in ℃.

(14) Correct temperature: Reference temperature of the transformer tested, used to correct the test

parameters from the current temperature to the rated temperature in ℃.

(15) Temperature coefficient: resistance temperature conversion coefficient K, related to the transformer winding

material, copper K=, aluminum K=.
ςσυ 4
ςσυ Ô

(16) Wiring mode: the connection group standard number of the transformer.

(17) Split voltage: transformer input wiring position, unit: kV.

(18)Test article type: transformer loss level code, see Table 1.

Table 1 Level code of transformer loss
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7. No-load loss test operation instructions

Testing under the rated conditions

The no-load test must be conducted at the rated frequency (sinusoidal waveform) and rated voltage so

that one winding reaches the rated excitation and the rest is open. Generally, the transformer low-voltage

winding side is the test winding, and the quality of no-load test power supply shall meet the national standards,

it is best to use the voltage regulating equipment, the voltage is zero, so that it is easy to find problems

and reduce the operation overvoltage, the measured error of the no-load test data shall meet the provisions

of GB / T6451 or relevant standards.(Allowable deviation of no-load loss + 15%, no-load current deviation

+ 30%)

If the voltage and current transformer are external in the large transformer test, its accuracy can not

be lower than 0.2 level.

Testing in non-rated conditions

In the absence of a test power supply on site, If three-phase no-load loss test is conducted on medium

transformer with rated voltage of 10kV, It is recommended to be an intermediate transformer such as 100.4

distribution transformer, No-load test of medium power transformers on site, That is, the no-load loss of

the intermediate transformer is now measured by the instrument, Then measure the no-load loss of the large

transformer after the intermediate transformer, After the no-load loss value of large transformer, However,

attention should be paid to whether the current required on the low-voltage side of the intermediate

transformer ensures the power supply safety of the substation, Due to the waveform distortion during the

no-load test, There is some deviations in the measured results, For power supply capacity requirements, see

Appendix for reference only.

Test requirements and attention

If the winding of the applied voltage is split, the tap switch shall be in the main tap position; if the test winding, it shall be

closed. In operation, the ground potential, line end, and shell shall be reliably grounded.

1. Parameter setting

Before testing the transformer, it should enter the parameter setting interface to set the relevant

parameters of the transformer according to the parameters of the tested transformer.

2. Three-phase no-load loss test

The "Ua", "Ub" and "Uc" are connected to the "A", "B", "C" (100A or 5A range) of the external side of

the instrument to the "IA", "IB", "IC" and "UA", "UB", "UC" respectively connected to the low voltage side

of the transformer; if there
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graph 6

In the state of the main interface, select "No-load loss" and "three-phase no-load loss" to enter the

three-phase no-load loss test interface, as shown in Figure 7.(Note: Before the test, you should enter the

parameter setting interface to set the relevant parameters of the tested transformer.）

graph 7

In this state, the three-phase test power supply is connected and the voltage regulator is adjusted to make

the test voltage slowly rise to the locking voltage. After the data stabilizes, touch the "lock" or press

"confirm" to lock the current test data, appear the interface as shown in Figure 8, and the instrument

calculates the no-load current and no-load loss of the transformer according to the three-phase measurement

data.



10

graph 8

Zero the output voltage of the voltage regulator and disconnect the test power supply. Press Print to

print the current test data; press Save to store the current test data (no power loss); press Back to exit

the test and return to the previous menu.

The parameters are described as follows:

setup parameter:

(1) Capacity: the transformer rated capacity set in the parameter setting.

(2) Locking voltage: rated voltage set in the parameter setting,

(3) Frequency: the transformer rated frequency set in the parameter setting.

(4) Empty loss index: the no-load loss index of the transformer set in the parameter setting depends

on the type of core silicon steel sheet, hot rolled silicon steel sheet n 1.8, and cold rolled silicon

steel sheet n 1.9~2.

test parameter:

(1) A, B, C: represent phases A, B and C, respectively.

(2) P: represents the three-phase average, and the power is the three-phase sum.

(3) Average voltage: the average voltage after the multiplication ratio.

(4) Root mean square value: effective voltage after multiplication ratio.

(5) Difference: voltage waveform distortion rate, percentage of voltage mean value (U ') and root of

square mean value (U) error, difference =100% (U' -U) / U '.

(1) Current: the effective value of the current.

(2) Frequency: Test frequency.

(3) Active power: the active power after multiplying the ratio of voltage and current change.

test result:

(1) Measured no-load current: no-load current converted to the rated voltage, no-load current

=() n 100%。

(2) No-load current after correction: consistent with the measured no-load current.

(3) National standard no-load current: the no-load current corresponding to this type of transformer

in the national standard.

(4) No-load current
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P0=P0′×() n

(6) No-load loss after correction: the measured no-load loss is converted to the no-load loss under the

rated frequency and voltage waveform distortion.

No-load loss after correction = P0 [0.5（）＋0.5() 2]

N. No-load loss index

U'- -voltage mean U- -voltage root Rvalue

The ratio of P1-hysteresis loss to total core loss is 0.5

P2--The ratio of the eddy current loss to the total core loss is 0.5

fn--Transformer rated frequency

fThe frequency of ovulation test

(7) National standard no-load loss: the corresponding no-load loss of this type of transformer in the

national standard.

(8) No-load loss error: No-load loss after correction (P0') and gb no-load loss (P0) Percent of error,

error = (P0′- P0)/ P0。

3. Single-phase no-load loss test

A. For the three-phase transformer with pressurized side winding d and YN, Y or D connection, when

measuring the single-phase power supply, the ab, bc and ca, and the non-pressurized winding shall be short

circuit in turn, to measure the no-load current and no-load loss of the transformer.

Connect "U" and "O" of the single-phase adjustable power output to the "A" and "B" (100A or 5A range)

of the instrument, connect "IA" and "UA" of the external side of the transformer to the low voltage side

A end of the transformer, and connect "IB" and "UB" to the low voltage side b of the transformer, bc; open

of the high voltage side of the transformer.
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When the test voltage and current exceed the test range of the instrument, the voltage transformer and

current transformer should be connected. The wiring method is as shown in Figure 10.

graph 10

In the main interface, select "No load loss" and "single phase no load loss" to enter the single phase

no load loss test interface, as shown in Figure 11.(Note: Before the test, you should enter the parameter

setting interface to set the relevant parameters of the tested transformer.）

graph 11
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graph 12

In this state, do not exit the measurement state, zero the output voltage of the regulator, change the

wiring to bc phase, and ca between the short connection, as shown in Figure 13.

graph 13

After the line is connected, the regulator pressurizes the bc phase, so that the test voltage slowly

rises to the lock voltage (rated voltage). After the data is stable, touch the "lock" or press the "confirm"

key, the bc phase measurement ends, appear in the interface as shown in Figure 14, and enter the ca phase

measurement.

graph 14

In this state, do not exit the measurement state, zero the output voltage of the regulator, change the

wiring to ca phase, ab short connection, the wiring as shown in Figure 15:
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graph 15

After connecting the line, adjust the regulator to pressure the ca phase and make the test voltage slowly

rise to the locking voltage (rated voltage). After the data is stable, touch the "lock" or press the "confirm"

key to end the ca phase measurement, and appear the interface as shown in Figure 16. The instrument calculates

the no-load current and no-load loss of the transformer according to the three-phase measurement data.

graph 16

Zero the output voltage of the voltage regulator and disconnect the test power supply. Press Print to

print the current test data; press Save to store the current test data (no power loss); press Back to exit

the test and return to the
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graph 17

graph 18
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When the test voltage and current exceed the test range of the instrument, the voltage transformer and

current transformer shall be connected. The wiring method is as shown in Figure 19:

graph 19

In the main interface, select "No load loss" and "single phase no load loss" to enter the single phase

no load loss test interface, as shown in Figure 20.(Note: Before the test, you should enter the parameter

setting interface to set the relevant parameters of the tested transformer.）

graph 20

3In this state, turn on the test power supply and adjust the voltage regulator to raise the test voltage

slowly to the locking voltage (2 / times the rated voltage). After the data stabilizes, touch "lock" or press

"confirm" key to lock the current test data, and the interface appears as shown in Figure 21.
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graph 21
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In this state, do not exit the measurement state, adjust the regulator output voltage zero, change the

wiring to ca phase, bo or AB phase short connect, the wiring is shown in Figure 25 and Figure 26:

graph 25

graph 26

3After connecting the line, adjust the voltage regulator to raise the test voltage slowly to the locking

voltage (2 / times the rated voltage). After the data is stable, touch the "lock" or press the "confirm"

key to end the ca phase measurement. The interface as shown in Figure 27, calculate the no-load current and

no-load loss of the transformer according to the three-phase measurement data.

graph 27

Zero the output voltage of the voltage regulator and disconnect the test power supply. Press Print to

print the current test data; press Save to store the current test data (no power loss); press Back to exit

the test and return to the previous menu.
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4, single-phase transformer no-load loss test

Connect the "U" and "O" of the single-phase adjustable power supply to the "A" and "B" (100A or 5A range)

of the instrument, connect the "IA" and "UA" of the instrument to the low voltage side A end of the transformer,

and connect "IB" and "UB" to the low voltage side x end of the transformer, and the high voltage side of

the transformer will open the circuit.

When the test voltage and current do not exceed the test range of the instrument, the wiring method is

shown in Figure 28:

graph 28

When the test voltage and current exceed the test range of the instrument, the voltage transformer and

current transformer shall be connected. The wiring method is as shown in Figure 29:

graph 29

In the main interface, select "No load loss" and "single phase no load loss" to enter the single phase

no load loss test interface, as shown in Figure 30.(Note: Before the test, you should enter the parameter

setting interface to set the relevant parameters of the tested transformer.）
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graph 30



22

In this state, turn on the test power supply, adjust the voltage regulator, so that the test voltage

slowly rises to the lock voltage (rated voltage). After the data is stable, touch the "lock" or press "confirm"

key, the measurement, the interface as shown in Figure 31, the instrument calculates the no-load current

and no-load loss of the transformer according to the measurement data.

graph 31

Zero the output voltage of the voltage regulator and disconnect the test power supply. Press Print to

print the current test data; press Save to store the current test data (no power loss); press Back to exit

the test and return to the previous menu.
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interface to set the relevant parameters of the tested transformer.）

graph 33

In this state, turn on the three-phase test power supply, adjust the voltage regulator, and make the

test voltage rise slowly raised. After the data is stable, touch "lock" or press "confirm" to lock the current

test data, and the interface as shown in Figure 34:

graph 34

Zero the output voltage of the voltage regulator and disconnect the test power supply. Press Print to

print the current test data; press Save to store the current test data (no power loss); press Back to exit

the test and return to the previous menu.(Note: at the end of each test or in the middle of the test, always

zero the output voltage of the regulator and disconnect the test power supply to prevent electric shock).

The parameters are described as follows:

setup parameter:

(1) Capacity: the transformer rated capacity set in the parameter setting.

(2) Locking current: rated current on the high voltage side of the transformer, calculated from the

transformer capacity and high voltage set in the parameter setting, IN=SN/(U 3 N)。

(3) Frequency: the transformer rated frequency set in the parameter setting.

(4) Temperature resistance coefficient (K): calculated from the current transformer temperature (t),

correction temperature (T) and temperature coefficient set in the parameter setting, copper K=,
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graph 36

Turn on the test power supply, adjust the voltage regulator to raise the test voltage slowly. After

the data is stable, touch "lock" or press "confirm" to end the AB phase measurement, appear in the interface

as shown in Figure 37, and enter the BC phase measurement.

graph 37

In this state, do not exit the measurement state, zero the output voltage of the regulator, and change

the wiring to BC phase, and the wiring is shown in Figure 38.

graph 38

After connecting the line, the voltage regulator pressurizes the BC phase, so that the test voltage slowly

increases. After the data is stable, touch the "lock" or press the "confirm" key to end the BC phase measurement,

appear in the interface as shown in Figure 39, and enter the CA phase measurement.
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graph 39

In this state, do not exit the measurement state, zero the output voltage of the regulator, change the

wiring to CA phase, AB short connection, the wiring as shown in Figure 40:

graph 40

After connecting the line, the voltage regulator pressurized the test voltage to slowly increase. After

the data is stable, touch "lock" or press "confirm" to finish the CA phase measurement, and the test result

interface appears, as shown in Figure 41.
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graph 41

Zero the output voltage of the voltage regulator and disconnect the test power supply. Press Print to print

the current test data; press Save to store the current test data (no power loss); press Back to exit the

test and return to the previous menu.(Note: at the end of each test or in the middle of the test, always

zero the output voltage of the regulator and disconnect the test power supply to prevent electric shock).

B. For the three-phase transformer with pressurized side winding Y and yn, y or d connection, when

using the single-phase power supply, AB, BC, CA, and the other side winding three-phase short circuit, measure

the relevant parameters of the transformer.

The wiring method is shown in Figure 42, connecting the "U" and "O" of "A" and "B" (100A or 5A range)

to the "IA" and "UA" of the instrument to the transformer side to the high voltage side A end of the transformer,

and "IB" and "UB" to the high voltage side B end of the transformer.

graph 42

In the state of the main interface, select "short circuit test" and "single phase load loss" to enter

the single phase load loss test interface, as shown in Figure 43.(Note: Before the test, you should enter

the parameter setting interface to set the relevant parameters of the tested transformer.）
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graph 43

Turn on the test power supply and adjust the voltage regulator to then slowly raise the test voltage.

After the data stabilizes, touch "lock" or press "confirm" to end the AB phase measurement, appear in Figure

44, and enter the BC phase measurement.

graph 44

In this state, do not exit the measurement state, zero the output voltage of the regulator and change

the wiring to BC phase, the wiring is shown in Figure 45:

graph 45

After connecting the line, the regulator presses the BC phase to slowly raise the test voltage. After

the data is stable, touch the "lock" or press the "confirm" key, and the BC phase measurement is over, and
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the interface appears in Figure 46, and enter the CA phase measurement.

graph 46

In this state, do not exit the measurement state, zero the output voltage of the regulator and change

the wiring to CA phase, the wiring is shown in Figure 47:

graph 47

After connecting the line, the voltage regulator pressurized the test voltage to slowly increase. After

the data is stable, touch "lock" or press "confirm" key to finish the CA phase measurement, and the test

result interface appears, as shown in Figure 48.
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graph 48

Zero the output voltage of the voltage regulator and disconnect the test power supply. Press Print to

print the curreve



32

graph 50

Turn on the test power supply and adjust the voltage regulator to slowly increase the test voltage. After

the data is stable, touch "lock" or press "confirm" key, the phase A measurement is over, and the interface

shown in Figure 51, enter phase B measurement.

graph 51

In this state, do not exit the measurement state, zero the output voltage of the regulator and change

the wiring to BO phase, the wiring is shown in Figure 52:

graph 52

After connecting the line, the voltage regulator presses the BO phase, so that the test voltage slowly

increases. After the data is stable, touch the "lock" or press the "confirm" key, the BO phase measurement
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is over, the interface appears in Figure 53, and enter the CO phase measurement.

graph 53

In this state, do not exit the measurement state, zero the output voltage of the voltage regulator, and

change the wiring to the CO phase, as shown in Figure 54:

graph 54

After connecting the line, the regulator presses the CO phase to make the test voltage slowly increase.

After the data is stable, touch "lock" or press "confirm" key, the CO phase measurement is over, and the

test result interface appears, as shown in Figure 55.

graph 55
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Zero the output voltage of the voltage regulator and disconnect the test power supply. Press Print to

print the current test data; press Save to store the current test data (no power loss); press Back to exit

the test and return to the previous menu.(Note: at the end of each test or in the middle of the test, always

zero the output voltage of the regulator and b䀀ower

supn⁄ms∡䌀
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graph 58

Zero the output voltage of the voltage regulator and disconnect the test power supply. Press Print to

print the current test data; press Save to store the current test data (no power loss); press Back to exit

the test and return to the previous menu.

9. Operation instructions of transformer short-circuit impedance test

Testing under the rated conditions

The test must be conducted under the rated frequency (sinusoidal waveform) and rated current, generally

choose the transformer primary side winding for the test winding, secondary side (large current side)

artificial short circuit, short circuit wire cross-section area should be not less than the cross-sectional

area of the transformer wire, the length should be as short as possible, and ensure that the contact resistance

can be ignored, so as not to affect the test results.

Testing in non-rated conditions

Due to the actual situation of the site, limited by the conditions, it is impossible to apply the rated

voltage at the rated frequency to the tested transformer, especially for the large and medium-sized

transformer test, which is more difficult to do in the field. It is suggested to use the small current for

test and testing. According to the requirements of the national standard, the test current can reach 25~50%

of the rated current to meet the test requirements.

Test requirements and attention

Before the test, the winding temperature of the tested transformer shall be measured accurately. The

oil-immersed transformer shall take the oil surface temperature as the winding temperature, and the average

temperature of different parts of the coil (not less than three points) as the winding temperature. For the

power supply capacity requirements, see the appendix, for reference only.

The load test of the double winding transformer supplies the rated current from one side of the transformer

and the short circuit on the other side, and shall be conducted at the two limit separation positions. The

measurement results shall be made between paired windings, and other windings are open. Measurement between

high voltage winding and low voltage winding; measurement between high voltage winding and low voltage winding;

measuring between medium voltage winding and low voltage winding; and open circuit of high voltage winding.

Autotransformer can be regarded as double-winding transformer, for the autotransformer with independent third

winding, can be regarded as three-winding transformer.

1. Three-phase short-circuit impedance test

Connect "Ua", "Ub" and "Uc" of the three-phase adjustable power output to the "A", "B", "C" (100A "and"

C "of the instrument to the transformer" IA "," IB "," IC "," UA "," UB "and" UC " to the high voltage side
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of the transformer, and ensure that the contact resistance can be ignored. Connect the zero-phase "Uo" of

the three-phase power supply to the "UO" terminal of the instrument. The wiring method of tested transformer

and instrument and three-phase power supply is shown in Figure 59.(Note: Three-phase transformers have the same

test wiring mode during the three-phase test.）

graph 59
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Zero the output voltage of the voltage regulator and disconnect the test power supply. Press Print to

print the current test data; press Save to store the current test data (no power loss); press Back to exit

the test and return to the previous menu.(Note: at the end of each test or in the middle of the test, always

zero the output voltage of the regulator and disconnect the test power supply to prevent electric shock).

The parameters are @ct

es
are

�S

�D �U �H

�S
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graph 62

In the main interface, select "short-circuit test" and "single-phase short-circuit impedance" to enter

the single-phase short-circuit impedance test interface, as shown in Figure 63.(Note: Before the test, you

should enter the parameter setting interface to set the relevant parameters of the tested transformer.）

graph 63

Turn on the test power supply, adjust the voltage regulator to raise the test voltage slowly. After

the data is stable, touch "lock" or press "confirm" to end the AB phase measurement, appear in the interface

as shown in Figure 64, and enter the BC phase measurement.
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graph 64

In this state, do not exit the measurement state, zero the output voltage of the regulator, change the

wiring to BC phase, CA short connection, the wiring is shown in Figure 65.

graph 65

After connecting the line, the voltage regulator pressurizes the BC phase, so that the test voltage slowly

increases. After the data is stable, touch the "lock" or press the "confirm" key to end the BC phase measurement,

appear in the interface as shown in Figure 66, and enter the CA phase measurement.

graph 66

In this state, do not exit the measurement state, zero the output voltage of the regulator, change the
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wiring to CA phase, AB short connection, the wiring as shown in Figure 67:

graph 67

After connecting the line, the voltage regulator presses the test voltage to slowly increase. After the

data is stable, touch "lock" or press "confirm" key, the CA phase measurement ends, and the test result

interface appears, as shown in Figure 68.

graph 68

Zero the output voltage of the voltage regulator and disconnect the test power supply. Press Print to

print the current test data; press Save to store the current test data (no power loss); press Back to exit

the test and return to the previous menu.(Note: at the end of each test or in the middle of the test, always

zero the output voltage of the regulator and disconnect the test power supply to prevent electric shock).

B. For the three-phase transformer with pressurized side winding Y and yn, y or d connection, when

using the single-phase power supply, AB, BC, CA, and the other side winding three-phase short circuit, measure

the relevant parameters of the transformer.

The wiring meth/圀h/圀

nddshownnFigure6i,onnectingthe"B,"B,""

and""hpAor A

range tothe

instrument,"A" and "A"of theinstrumen|to

thetransforme|side

to thehighvoltagesideA end ofthe

transformer, andconnecting"rr and"rrto thehighvoltageside endofthetransformer.
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graph 69
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In the state of the main interface, select "short-circuit test" and "single-phase short-circuit

itnh�e

phng d
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graph 72

After connecting the line, the regulator pressurizes the BC phase to slowly raise the test voltage. After

the data is stable, touch the "lock" or press the "confirm" key to end the BC phase measurement, the interface

appears in Figure 73, and enter the CA phase measurement.

graph 73

In this state, do not exit the measurement state, zero the output voltage of the regulator and change
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Zero the output voltage of the voltage regulator and disconnect the test power supply. Press Print to

print the current test data; press Save to store the current test data (no power loss); press Back to exit

the test and return to the previous menu.(Note: at the end of each test or in the middle of the test, always

zero the output voltage of the regulator and disconnect the test power supply to prevent electric shock).

C. For the three-phase transformer with YN pressurized

r t
YN
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graph 78

In this state, do not exit the measurement state, zero the output voltage of the voltage regulator, and

change the wiring to the BO phase, and the wiring is shown in Figure 79:

graph 79

After connecting the line, the voltage
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graph 84

In this state, switch on the single-phase test power supply, adjust the voltage regulator, and raise the

test voltage slowly. After the data stabilizes, touch "lock" or press "confirm" to lock the current test

data, shown in Figure 85:

graph 85

Zero the output voltage of the voltage regulator and disconnect the test power supply. Press Print to

print the current test data; press Save to store the current test data (no power loss); press Back to exit

the test and return to the previous menu.
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graph 88

In the state of the main interface, select "zero sequence impedance" and enter the zero sequence impedance

test interface, as shown in Figure 89.

graph 89

In this state, switch on the test power supply and adjust the voltage regulator to slowly raise the test

current to 20% of the rated current. Af�
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other four different currents. After measuring one set of data, touch "lock" or press "confirm" to lock the

current test data, and enter the next set of zero-order impedance measurement.

Completene

�V �W
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graph 93

Zero the output voltage of the voltage regulator and disconnect the test power supply. Press Print to

print the current test data; press Save to store the current test data (no power loss); press Back to exit

the test and return to the previous menu.

B. If you need to determine the transformer loss level (core form), press the "left" or "right" button

to enter the passive capacity determination empty load test interface, as shown in Figure 94.

graph 94

The "Ua", "Ub" and "Uc" of the three-phase adjustable power supply are connected to "A", "B", "C" (100A

or 5A range) terminals on the external side of the instrument, and "IA", "IB", "IC" and "UA", "UB" and "UC"

are connected to the low voltage side of the transformer. If the transformer has a neutral point, connect

the neutral point to the "UO" terminal of the instrument, and the high voltage side of the transformer is

open. The wiring method is shown in Figure 95:
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"A", "B" (100A or 5A range); connect the external side "IA" and "UA" to the transformer, and connect "IB"

and "UB" to the low voltage side x end of the transformer, open the high voltage side of the transformer

as shown in Figure 98, the test method is consistent with the passive capacity test of the three-phase

transformer.

graph 98

Xii. Measurement of electrical parameters

Measure the "Ua", "Ub" and "Uc" terminal terminals with the external voltage of the instrument from the

"A", "B", "C" (100A or 5A range), and the "IA", "IB" and "IC" terminals from the external transformer. If

the neutral device connects the neutral point to the external transformer to measure the "UO" terminal. If

the transformer is not neutral point, then the "UO" wiring terminal will be ground.

Measure the electrical parameters of the three-phase or single-phase transformer, and the electrical parameter

measurement interface is shown in Figure 99.

graph 99

Open or close the corresponding waveform curve: it can be realized by touching the LCD screen or "", "", "confirm" key to

select each phase voltage and current channel.

Thirteen, harmonic analysis

When there is a waveform distortion, select "Harmonic Analysis" under the main interface and enter the

harmonic analysis page, as shown in Figure 100.
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graph 100

You can swipe on the LCD screen or press the "left" and "right" keys on the keyboard to switch the display

page.

The parameters are described as follows:

(1) Ua indicates that the page is a harmonic analysis of A phase voltage; Ia means that the page is

a harmonic analysis of A phase current.

(2) HRUh represents the percentage of each harmonic of the voltage and HRIh represents the percentage

of the base wave.

(3) RMSh represents the effective value of each subharmonic of the voltage or current.

(4) The serial number represents each harmonic of the voltage or current of the phase.

(5) The THD represents the harmonic distortion rate of the total voltage or current of the phase.

(6) The RMS represents the effective value of the total voltage or current of the phase.
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and "confirm", and enter the detailed record of the data. Each data record includes two pages: set

parameters and test data, switch through the "left" and "right" keys, and press the "Back" key to

exit the detailed data record.

(3) Press the search key to search for the required data by device number or test time.

(4) Delete, there are three ways to delete: a single data deletion, this page data deletion, all data

deletion.

Note: A single data deletion shall first select the data to be deleted; all data deletion takes

a long time and wait patiently.

(5) U disk export, insert U disk, select U disk export, each piece of data will be exported to the CT3200

folder in a word document.

XV. System setting

The system setting includes four parts: parameter correction, backlight setting, time setting, and software version.

(1) Parameter correction: set at the factory, the user does not need to operate, if the change will affect the

measurement of each parameter.

(2) Backlighting setting: As shown in FIG. 102, the user may set the backlight brightness and the backlight time as

required. If the backlight brightness is set to 30% and the backlight time is set to 30S, the LCD screen will be reduced

from 100% to 30% brightness after 30S without any operation of the instrument, and the touch LCD screen will be

restored to 100% brightness.

graph 102

(3) Time setting: As shown in Figure 103, after setting the time, press the change key to displĀlis
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graph 103
(4) Softwva



59

graph 105
(2) Select the content to be checked, click "OK" or press the confirmation key on the keyboard to enter

the wiring diagram of the corresponding transformer test items, as shown in Figure 106.

graph 106

(3) Stroke the screen or press the left and right keys on
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Appendix 1 Common failures and analysis of the instrument

Common fault failure cause

LCD no display 1) Main board failure; 2) power supply failure

Can't test
1) The clamp is not clamped. 2) the power supply is not connected.

3) The internal wiring of the instrument is loose

The printer is not printed

1) printer failure 2) instrument motherboard failure 3) printing

paper is well installed (thermal paper can only be printed on one

side) 4) the printer power supply is not well connected

Appendix II Determination of test power supply capacity during no-load loss test

In order to select the suitable test power supply, the capacity must be determined before the test. According to the

nameplate capacity of the tested transformer and the percentage of no-load current contained in the nameplate (if there is no

nameplate or the nameplate, the rated data of the same type transformer can be checked), when the test is conducted at the

rated voltage, the following calculation:

S′≥（SN×I0%×K）/100

The three-phase power supply capacity required by the S ′ - -test;

SN- -Rated capacity of the transformer;

I0% - -% of empty-load current.

K- -coefficient power supply is the regulator K=2.5 power supply is the generator

K=5;

Empically, the formula is also practical

S′≥SN×K

The three-phase power supply capacity required by the formula S ′ - -test;

SN- -Rated capacity of the transformer;

K-experience coefficient can be selected between 0.05 and 0.10

If a single-phase power supply is used, the power supply capacity = three-phase power supply capacity / 1.5

Appendix 3 Load loss, short circuit impedance, capacity analysis, and determination of test power supply
capacity during test

The required three-phase power supply capacity S can be calculated in the following equation:

S≥SN×(Uk%/100)×(Ik/IN)2

The required test three-phase voltage
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Appendix IV

6-10K V voltage grade 30 kVA-2500 kVA oil-immersed dual-winding non-excitation adjustable

voltage distribution transformer

rated

capacity

k VA

open circuit losses W load losses W no-load current% short

-circ

uit

imped

ance

%

S9 S10 S11 S12
S13

S13-RL

S9～S13/S13-RL

S10～S13 S9 S13-RL
Dyn11

Yzn11
Yyn0

30 130 110 100 90 80 630 600 1.5 2.3 0.3

4.0

50 170 150 130 120 100 910 870 1.3 2.0 0.24

63 200 180 150 130 110 1090 1040 1.2 1.9 0.23

80 250 200 180 150 130 1310 1250 1.2 1.8 0.22

100 290 230 200 170 150 1580 1500 1.1 1.8 0.21

125 340 270 240 200 1�
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6-10K V voltage grade 30 kVA-2500 kVA oil-immersed dual-winding non-exc�
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6-10K V voltage grade 30 kVA-2500 kVA oil-immersed dual-winding non-excitation adjustable

voltage distribution transformer

rate

d

capa

city

k VA

open circuit losses kW load losses kW

no-lo

ad

curre

nt

%

shor

t

impe

danc

e

%

SH15 SH16 SH21 SH25 SH15 SH16 SH21
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diagonal line applies to the Yyn 0 coupling group.
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35K V voltage grade 50 kVA-1600 kVA oil-immersed three-phase double winding without

excitation voltage regulating distribution transformer

rated

capac

ity

open circuit

losses kW
load losses kW

no-load

current%

short-circu

it

impedance%

S9 S10 S9 S10 S9/S10 S9/S10

50 0.21 0.189 1.27/1.21 1.206/1.15 2.0

6.5

100 0.29 0.261 2.12/2.02 2.014/1.919 1.8

125 0.34 0.306 2.5/2.38 2.375/2.261 1.7

160 0.36 0.324 2.97/2.83 2.821/2.688 1.6

200 0.43 0.387 3.5/3.33 3.325/3.163 1.5

250 0.51 0.459 4.16/3.96 3.952/3.762 1.4

315 0.61 0.549 5.01/4.77 4.76/4.531 1.4

400 0.73 0.657 6.05/5.76 5.747/5.472 1.3

500 0.86 0.774 7.28/6.93 6.916/6.583 1.2

630 1.04 0.936
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800 0.98 0.882 0.784 0.5 9.4 9.4 0.65 0.5

1000 1.15 1.035 0.92 0.59 11.5 11.54 0.65 0.5

1250 1.4 1.26 1.12 0.71 13.9 13.94 0.6 0.4

1600 1.69 1.521 1.352 0.85 16.6 16.67 0.6 0.4

2000 1.99 1.791 1.592 1.09 19.7 19.71 0.55 0.4

2500 2.36 2.124 1.888 1.28 23.2 23.3 0.55 0.4

Note: For transformers with rated capacity of 500 kVA and below, the load loss value above the diagonal in the table applies

to the Dyn 11 coupling group, and the load loss value below the diagonal applies to the Yyn 0 coupling group.
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35K V voltage grade 630 kVA-31500 kVA oil-immersed three-phase

double-winding transformer
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20000 20.9 17.7 126.9 0.44

25000 24.7 20.9 150.3 0.40

31500 29.2 24.7 178.2 0.36

110K V voltage grade oil-immersed three-phase double-winding transformer

rated

capaci

ty

k VA

open circuit losses kW load losses kW
no-load

current%

short-circuit

impedance%

S9 S10 S11 S12 S13 S9 S10
S11

S12
S13

S9

S10

S11～

S13
S9～S13

6300 kVA-180000 kVA powe�eww ir

A
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12500 16.8 15.12 13.4 12.06 10.7 63.0 59.85 59.0 56.0 0.74 0.59

16000 20.2 18.18 16.1 14.49 12.9 77.0 73.15 73.0 69.0 0.69 0.55

20000 24.0 21.6 19.2 17.28 15.4 93.0 88.35 88.0 84.0 0.69 0.55

25000 28.4 25.56 22.7 20.43 18.2 110.0 104.5 104.0 99.0 0.64 0.51

31500 33.8 30.42 27.0 24.3 21.6 133.0 126.35 123.0 117.0 0.64 0.51

40000 40.4 36.36 32.3 29.07 25.8 156.0 148.2 156.0 148.0 0.58 0.46

12～1850000 47.8 43.02 38.2 34.38 30.6 194.0 184.3 194.0 184.0 0.58 0.46

63000 56.8 51.12 45.4 40.86 36.3 234.0 222.3 232.0 220.0 0.52 0.42

110K V voltage grade oil-immersed three-phase double-winding transformer

specifi

ed

capacit

y

k VA

open circuit

losses kW

load losses

kW

no-load

current%

short-circu

it

impedance%

S20 S22 S20/S22 S20/S22 S20/S22

6300 kVA-180000 kVA power transformer (6.3-21k V)

6300 4.8 4.1 32.0 0.62

10.5

8000 5.8 4.9 38.0 0.62

10000 6.8 5.8 45.0 0.58

12500 8.1 6.8 53.0 0.58

16000 9.8 8.3 65.7 0.54

20000 11.4 9.7 79.0 0.54

25000 13.5 11.4 94.0 0.50

31500 16.0 13.5 111.0 0.48

40000 19.1 16.2 133.0 0.45

50000 22.9 19.4 158.0 0.42

63000 27.0 22.9 187.0 0.38

75000 30.7 26.0 212.0 0.33

12～14

90000 35.4 29.9 245.0 0.30

120000 44.1 37.3 303.0 0.27

150000 52.1 44.1 359.0 0.24

180000 58.5 49.5 411.0 0.20

6300 kVA-63000 kVA on-load voltage regulating power transformer (LV

�W

�� �/ �•

�W �I �R� �L �I � �H �D �G

�N �9 ��

.0.50300.8

43

.0.5030035.4

53

.0.5030035.43�� �� .50300
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16000 10.5 8.9 66.0 0.55

20000 12.5 10.6 79.0 0.55

25000 14.8 12.5 94.0 0.51

31500 17.6 14.9 111.0 0.51

40000 21.0 17.2 140.0 0.46

50000 24.8 21.0 175.0 0.46

63000 29.5 25.0 209.0 0.42

110K V voltage grade 6300 kVA-63000 kVA oil-immersed three-phase double winding low voltage

is 35k V no-excitation voltage regulating power transformer

rated

capac

ity

k VA

open

c9r3Ո9d

øIcԖecèΤ øIДdøIcԖec èΤ

nI-—oad

cՈrԕent5
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1̖01̖11̖2

1̖e

y̖

1̖0

1̖1

ㅊ
1̖e

9̖ㅊ̖1e

630010.0 9.0 8.0

7.26.4

39.037.05

37.0

35.00.840.6¤

10.5

800012.0 10.8 9.68.64

7.¤

t7.0t4.65

t4.0

t2.00.840.6¤

1000014.0 12.611.2

10.089.0

55.052.25

52.0

t9.00.780.62

1250016.4 14.7613.111.79 10.566.062.¤62.059.00.780.621600019.617.6415.614.0412.581.076.9576.072.00.720.5¤2000023.220.8818.516.6514.899.094.0594.089.00.720.5¤2500027.424.6621.919.7117.5116.0110.2110.0105.00.6¤0.5e

3150032.4 29.1625.9

23.31
20.¤140.013e 13e.0126.00.6¤0.5e
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10000 7.3 6.2 47.0 0.62

12500 8.5 7.2 56.0 0.62

16000 10.1 8.6 68.0 0.57

20000 12.0 10.2 /0

0.57

20000
�� ���� ��

10.2

/0

757

�� �� ���� ��10.0���� ��/0757

20000 12.0

7.2/0757

20000 �� ���� ��

7.2/075

�� �� ����

77

�� ��

��

��

7y䤀0
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400000 234.0 210.6 187.0 168.3 150.0 837.0 795.15 795 755 0.35 0.28

420000 242.0 217.8 193.0 173.7 154.0 868.0 824.6 824 783 0.35 0.28

31500 kVA-240000 kVA on-load voltage regulating power transformer

specif

ied

capaci

ty

k VA

open circuit losses kW load losses kW
no-load

current%

short-cir

cuit

impedance

%

S9 S10 S11 S12 S13 S9 S10
S11

S12
S13

S9

S10

S11～

S13
S9～S13

31500 38 34.2 30 27 24 135 128.25 128 122 0.70 0.57

12～14

40000 45 40.5 36 32.4 29 157 149.15 149 142 0.63 0.57

50000 54 48.6 43 38.7 34 189 179.55 179 170 0.56 0.53

63000 63 56.7 50 45.0 40 220 209 209 199 0.56 0.53

90000 80 72.0 64 57.6 51 288 273.6 273 259 0.49 0.45

120000 99 89.1 79 71.1 63 346 328.7 338 321 0.49 0.45

150000 116 104.4 92 82.8 74 405 384.75 400 380 0.42 0.41

180000 135 121.5 108 97.2 86 468 444.6 459 436 0.42 0.38

120000 102 91.8 81 72.9 65 355 337.25 337 320 0.49 0.45

150000 120 108 96 86.4 77

444.254379370.420.418000020.612���� �� ��7955121.25137Ȁ128.42.38
180000

�� ���� ��

420�� �� ��
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180000 138 124.2 110 99 88 513 487.35 487 463 0.68 0.54

240000 171 153.9 136 122.4 109 635 603.25 603 573 0.61 0.42

specif

ied

capaci

ty

k VA

open circuit losses kW load losses kW
no-load

current%

short-circ
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20 80 72 65 58.5 52 25 430 387 385 3.0 0.9 1.8

30 100 90 80 72 64 30 625 562.5 560 2.8 0.8 1.4

40 125 112.5 100 90 80 35 775 697.5 700 2.5 0.8 1.4

3.5

50 150 135 120 108 96 40 950 855 855 2.3 0.7 1.0

63 180 162 145 130.5 116 50 1135 1021.5 1020 2.1 0.6 1.0

80 200 180 160 144 128 60 1400 1260 1260 2.0 0.6 0.8

100 240 216 190 171 152 70 1650 1485 1485 1.9 0.6 0.8

125 285 256.5 230 251 2 20

5
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k VA imped

ance

%

SCB11

100℃ 120℃ 145℃ 100℃ 120℃ 145℃

30 0.22 0.19 0.17 0.71 0.75 0.8 0.67 0.71 0.76 2.4 2.0

4.0

50 0.31 0.27 0.24 0.99 1.06 1.13 0.94 1.0 1.07 2.4 2.0

80 0.42 0.37 0.33 1.37 1.46 1.56 1.29 1.38 1.48 1.8 1.5

100 0.45 0.4 0.36 1.57 1.67 1.78 1.48 1.57 1.69 1.8 1.5

125 0.53 0.47 0.42 1.84 1.96 2.1 1.74 1.85 1.98 1.6 1.3

160 0.61 0.54 0.48 2.12 2.25 2.41 2.0 2.13 2.28 1.6 1.3

200 0.7 0.62 0.55 2.51 2.68 2.87 2.37 2.53 2.71 1.4 1.1

250 0.81 0.72 0.64 2.75 2.92 3.12 2.59 2.76 2.96 1.4 1.1

315 0.99 0.88 0.79 3.46 3.67 3.93 3.27 3.47 3.73 1.2 1.0

400 1.1 0.98 0.88 3.97 4.22 4.52 3.75 3.99 4.28 1.2 1.0

500 1.31 1.16 1.04 4.86 5.17 5.53 4.59 4.88 5.23 1.2 1.0

630 1.51 1.34 1.2 5.85 6.22 6.66 5.53 5.88 6.29 1.0 0.85

630 1.46 1.3 1.17 5.94 6.31 6.75 5.61 5.96 6.4 1.0 0.85

6.0

800 1.71 1.52 1.36 6.93 7.36 7.88 6.55 6.96 7.46 1.0 0.85

1000 1.99 1.77 1.59 8.1 8.61 9.21 7.65 8.13 8.76 1.0 0.85

1250 2.35 2.09 1.88 9.63 10.26 10.98 9.1 9.69 10.3 1.0 0.85

1600 2.76 2.45 2.2 11.7 12.4 13.27 11.0 11.7 12.5 1.0 0.85

2000 3.4 3.05 2.74 14.4 15.3 16.37 13.6 14.4 15.5 0.8 0.7

2500 4.0 3.6 3.24 17.1 18.18 19.46 16.1 17.1 18.4 0.8 0.7

1600 2.76 2.45 2.2 13.0 13.7 14.66 12.2 12.9 13.9 1.0 0.85

8.02000 3.4 3.05 2.74 15.9 16.9 18.0 15.0 15.9 17.1 0.8 0.7

2500 4.0 3.6 3.24 18.8 20.0 21.4 17.7 18.8 20.2 0.8 0.7

6-10K V voltage grade 30 kVA-2500 kVA dry three-phase unexcitation voltage distribution
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transformer

rated

capac

ity

k VA

open circuit losses kW load losses kW

no-lo

ad

curre

nt%

shor

t-ci

rcui

t

impe

danc

e

%

SCB12 SCB14 SCB18

SCB12 SCB14/SCB18 SCB12

SCB14

SCB18100℃ 120℃ 145℃ 100℃ 120℃ 145℃

30 0.15 0.13 0.105 0.67 0.71 0.76 0.605 0.64 0.685 2.0

4.0

50 0.215 0.185 0.155 0.94 1.0 1.07 0.845 0.9 0.965 2.0

80 0.295 0.25 0.21 1.29 1.38 1.48 1.16 1.24 1.33 1.5

100 0.32 0.27 0.23 1.48 1.57 1.69 1.33 1.415 1.52 1.5

125 0.375 0.32 0.27 1.74 1.85 1.98 1.565 1.665 1.78 1.3

160 0.43 0.365 0.31 2.0 2.13 2.28 1.8 1.915 2.05 1.3

200 0.495 0.42 0.36 2.37 2.53 2.71 2.135 2.275 2.44 1.1

250 0.575 0.49 0.415 2.59 2.76 2.96 2.33 2.485 2.665 1.1

315 0.705 0.6 0.51 3.27

7
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6-10K V voltage grade 30 kVA-2500 kVA dry three-phase unexcitation voltage distribution

transformer

rated

capaci

ty

k VA

open circuit losses kW load losses kW

no-loa

d

curren

t%

shor

t-ci

rcui

t

impe

danc

e

%

SCBH15 SCBH17 SCBH19

SCBH15 SCBH17/SCBH19 SCBH15

SCBH17

SCBH19
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6-10K V voltage grade 30 kVA-2500 kVA dry three-phase unexcitation voltage distribution

transformer

rate

d

capa

city

k VA

open circuit losses kW load losses kW
no-load

current%

short

-circ

uit

imped

ance

%

SCB11

-RL

SCB12

-RL

SCB13

-RL

SCB1
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35K V voltage grade 50 kVA-2500 kVA dry three-phase non-free voltage distribution transformer

rated

capac

ity

k VA

open circuit losses kW
load losses kW

no-load

current%

short

-circ

uit

imped

ance

%

SCB9 SCB10 SCB11 SCB12

SCB9 SCB10/SCB11/SCB12

SCB9

SCB10

SCB11

SCB12
100℃ 120℃ 145℃ 100℃ 120℃ 145℃

50 0.5 0.45 0.405 0.36 1.42 1.5 1.6 1.34 1.42 1.52 2.8 2.3

6.0

100 0.7 0.63 0.567 0.504 2.08 2.2 2.35 1.97 2.09 2.23 2.4 2.0

160 0.88 0.79 0.711 0.632

0
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16000 21.5 19.3 17.37 15.44 75.5 80.0 84.8 71.7 76.0 81.3 0.5 0.4

20000 25.5 22.9 20.61 18.32 85.0 90.0 96.3 80.6 85.5 91.5 0.4 0.35
10.0

25000 27.1 24.39 21.68 95.3 101.0 108.0 0.35

35K V voltage grade 2000 kVA-25000 kVA dry-type three-phase on-load voltage regulating power

transformer

rated

capac

ity

k VA

open circuit losses kW
load losses kW

no-load

current%

short

-circ

uit

imped

ance

%

SCB9 SCB10 SCB11 SCB12

SCB9 SCB10/SCB11/SCB12

SCB9

SCB10

SCB11

SCB12
100℃ 120℃ 145℃ 100℃ 120℃ 145℃

2000 5.0 4.5 4.05 3.6 18.9 20.0 21.4 17.9 19.0 20.3 0.9 0.75

7.0
2500 5.8 5.22 4.698 4.176 22.5 23.8 25.5 21.3 22.6 24.2 0.9 0.75

3150 7.0 6.3 5.67 5.04 25.3 26.8 28.7 24.0 25.4 27.2 0.8 0.7

4000 8.2 7.38 6.642 5.904 30.3 32.1 34.4 28.7 30.4 32.6 0.8 0.7

5000 9.7 8.73 7.857 6.984 35.8 38.0 40.6 34.0 36.1 38.6 0.7 0.6
8.0

6300 11.5 10.3 9.27 8.24 41.5 44.0 47.0 39.4 41.8 44.7 0.7 0.6

8000 13.2 11.8 10.62 9.44 47.2 50.0 53.5 44.8 47.5 50.8 0.6 0.5

9.0
10000 15.1 13.5 12.15 10.8 56.8 60.2 64.5 53.9 57.1 61.2 0.6 0.5

12500 18.3 16.4 14.76 13.12 67.0 70.0 76.0 62.7 66.5 71.1 0.5 0.4

16000 22.5 20.2 18.18 16.16 77.6 82.4 88.1 73.8 78.2 83.7 0.5 0.4

20000 26.5 23.8 21.42 19.04 87.5 92.7 99.2 83.0 88.0 94.2 0.4 0.35
10.0

25000 28.1 25.29 22.48 98.2 104.0 111.0 0.35
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