
Dear Client,
Thank you for purchasing our HTBYC-3000 Transformer On-Load Tap-Changer Tester

. Please read the manual in detail prior to first use, which will help you use the equipment skillfully.

[image: image3]
Our aim is to improve and perfect the company's products continually, so there may be slight differences between your purchase equipment and its instruction manual. You can find the changes in the appendix. Sorry for the inconvenience. If you have further questions, welcome to contact with our service department.
[image: image4]
The input/output terminals and the test column may bring voltage, when you plug/draw the test wire or power outlet, they will cause electric spark. PLEASE CAUTION RISK OF ELECTRICAL SHOCK!

Company Address:

T4， No. 1, High-tech 2 Road，East Lake High-tech Development Zone， Wuhan

Sales Hotline: 86-27- 87492243

After Service Hotline: 86-27- 87459656

Fax: 86-27- 87803129

E-mail: mikexu@hvtest.cc
Website: https://www.hvtest.cc
SERIOUS COMMITMENT
All products of our company carry one year limited warranty from the date of shipment. If any such product proves defective during this warranty period we will maintain it for free. Meanwhile we implement lifetime service. Except otherwise agreed by contract.

SAFETY REQUIREMENTS

Please read the following safety precautions carefully to avoid body injury and prevent the product or other relevant subassembly to damage. In order to avoid possible danger, this product can only be used within the prescribed scope.
Only qualified technician can carry out maintenance or repair work.
--To avoid fire and personal injury:

Use Proper Power Cord

Only use the power wire supplied by the product or meet the specification of this produce.
Connect and Disconnect Correctly

When the test wire is connected to the live terminal, please do not connect or disconnect the test wire.

Grounding 

The product is grounded through the power wire; besides, the ground pole of the shell must be grounded. To prevent electric shock, the grounding conductor must be connected to the ground.

Make sure the product has been grounded correctly before connecting with the input/output port.

Pay Attention to the Ratings of All Terminals

To prevent the fire hazard or electric shock, please be care of all ratings and labels/marks of this product. Before connecting, please read the instruction manual to acquire information about the ratings.

Do Not Operate without Covers

Do not operate this product when covers or panels removed.

Use Proper Fuse

Only use the fuse with type and rating specified for the product.

Avoid Touching Bare Circuit and Charged Metal
Do not touch the bare connection points and parts of energized equipment.

Do Not Operate with Suspicious Failures

If you encounter operating failure, do not continue. Please contact with our maintenance staff.
Do Not Operate in Wet/Damp Conditions.

Do Not Operate in Explosive Atmospheres.
Ensure Product Surfaces Clean and Dry
－Security Terms
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Warning: indicates that death or severe personal injury may result if proper precautions are not taken
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Caution: indicates that property damage may result if proper precautions are not taken.  
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I. Product Overview 

The On-load Switch Characteristic Tester is the only moving part which is connected with the circuit of the transformer, so more and more attention has been paid to the detection of the tester. It is required to check the operation sequence of the tester, measure the switching time, and so on in the " Electrical equipment handover and preventive test procedures ". The instrument is mainly used to measure the transition waveform, the transition time, the transient resistance value, the three-phase synchronization of the transformer tester.   

II. Function features

The instrument output current is big, the weight is light;
Two output current, wider range, higher stability;
It automatically calculate the transition resistance values and transition time values;
With perfect protection circuit and high reliability;
5.7 inch large LCD display, easy for on-site operation;
With U disk storage function for storing more data and waveform.
Independent keyboard and shuttle center operations make the operation more efficient and convenient.
III. Technical parameter
Current    1.0A、0.5A

Range     transition resistance：0.5Ω～20Ω(1.0A)、0.5Ω～40Ω(0.5A)

              transition time：2ms～250ms

Precision  transition resistance：±(5%+3)

          transition time：±(0.1%+3)

Storage mode       U disk storage, local storage

Dimension 345mm×295mm×175mm

Weight    5kg

IV. Operation condition
Temperature    -10℃～50℃

Humidity       ≤85%RH

Power supply   AC220V±10%

Frequency      50/60±1Hz
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V. Panel description
Figure 1  Instrument panel

1.Terminals: Used to connect the test leads (see the following wiring method for specific wiring).

2.AC 220V ：position with power socket, switch and fuse.

3.Grounding terminal: ground terminal of the instrument. The ground terminal of the instrument must be grounded before using.

4.Printer : Thermal printer, printing measurement results.

5.LCD screen: 320×240 dot matrix LCD display, displaying the operation interface.

6.Keyboard: ↑、↓、←、→ button , used to switch between selected options in the interface.execute the current selection option.return to the previous interface in any state.

a shortcut key associated with storage operation.

a shortcut key associated with print operation.

7. RS-232：Communication between the instrument and the computer before leaving the factory.

8. U S B : USB device is connected” will display when U disk is inserted , then data can be stored in the U disk.

9.Shuttle center: similar to the keyboard and used to operate the instrument. Rotating the shuttle center is equivalent to the "↑, ↓, ←, →" key, and pressing is to "OK".

VI. Operation instructions
6.1 Connections   

（1） No winding connection method

Respectively connect the yellow, green and red test clamps to the voltage regulating switches X1 (A1), Y1 (B1), Z1 (C1), and short the three terminals of X2（A2）、Y2（B2）、Z2（C2）respectively. The black test clamp is connected to the neutral point. The other end of the test lines are connected to the corresponding terminals of the instrument. Compared with winding test and no winding test, the former action time is longer, about 3-7 ms. For example: the wiring method of getting the waveform when the moving tap moves from tap 4 to tap 5 in no winding test is shown in Figure 2.

[image: image9.png]HCYZ-1V HCYZ-1V

(€]

a c] a c]

(B)




Figure 2

（2）Connection method of transformer with Y type connection and neutral point leads on voltage regulating side 

Remove the three phases leads of the test transformer, and short-circuit the non test ends (usually in the middle and low voltage side) with ground. Clip the test clamps of yellow, green, red and black line to the three phases(A, B, C )and neutral point of the casing of the measured transformer voltage regulating side (usually high side). Then respectively connect the other end of these lines to the instrument A, B, C, N terminals. (see figure 3A)
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Figure 3

(3)Connection method of transformer with Y type wiring and without neutral point leads on voltage regulating side.

The neutral point of this kind of sample can not be drawn without hanging the cores, so testing on each two phases is needed. For example, test on A and B phase, and take C as the neutral point, whose connection method is shown in figure 3B. The operation steps are same with winding test method, except only two groups of waveform and data display on the LCD screen. The data analysis method is same with that of transformer which has neutral point leads, but the transition resistance value needs to be converted. Assume the measured value is R’, and the actual value is R, then R is 1/3R’in two phase measurement ( R equals to 1/2R in single-phase measurement). After A and B have been tested, A can be seen as neutral point to measure B and C, or regard B as a neutral point to measure A and C. The connection method and data analysis are all the same.
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（4）The connection method of transformer with Δ type wiring on the voltage regulating side:

Test connection method is shown in figure 3, and the operation procedure and test analysis are similar to that of other transformers, but the transition resistance values need to be converted. Assume the measured value is R’, and the actual value is R, then R equals to R' in two phase measurement, and R is 2/3 R' in single phase measurement.

6.2 Boot interface

Connect the line, turn on the power supply to the boot interface (see Figure 4).

Press "↑、↓、←、→" key or rotate the shuttle center to change the selected item. Press the "OK" key or the shuttle center to enter the selected item. Press "SAVE" directly into the data management interface. Parameters and data measurement can be set in the "StartTest" interface , and history data stored in the tester are available  in "data management"; instrument time can be set in the "TimeSet". “Calibrate” with a password is used to calibrate the instrument before the factory, and do not use.
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Figure 4 Boot interface

6.3 Parameter set interface

Select the "StartTest" in boot interface to enter measurement parameters set interface, as is shown in Figure 5. The current option is “Start” and press the "↑、↓、←、→" key or rotate the shuttle center to change the current option. Press the “OK” key or the shuttle to carry out the operation. Parameters in "Current" and "Winding"can be directly modified by the “OK” key. For the "Trigger" and "SeriaNum" option , press the “OK” key is to enter parameter modification mode, in which press" ↑、↓、←、→ "key or the shuttle to modify the parameter values rather than switching interface elements. After parameter modification is completed, press the “OK” key again to exit modification mode, meanwhile press" ↑、↓、←、→ "key or rotate the shuttle to go back switching current selection mode; For the "Start", and "
Back", when press the“OK” key or the shuttle center, it will point to the corresponding interface. Select“Start” to point to the waiting trigger interface shown in figure 6, and press “Back” to go into boot interface. 

Current：The constant current output by the instrument during the test.
Winding：with winding, namely the tester are connected to the transformer winding; without winding, namely a single tester.
Trigger：It is assumed that the tester is activated when a voltage jump exceeding this value is detected during the measurement. It’s the "sensitivity" of the instrument , if set too high, there will be no trigger, and if set too low, false trigger likely to be caused.
SeriaNum：Tap-changer number defined by users. 
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Figure 5 Parameter set interface

6.4Interface of waiting for trigger
Press the “Start”of the parameter set interface to go to interface of waiting for trigger, all the methods of switching and modifying interface elements are same as that of the parameter set interface.

The direction parameter to change direction of the tap from high to low or low to high. If the tap position is set from 07 to 08, the direction is positive and when the direction is reversed, the tap position is from 08 to 07. Press the "Back" key to the parameter set interface.

The real-time resistance (approximately 25 ohms corresponding to 1A, approximately 50 ohms corresponding to 0.5 A) between the instrument terminals A0, B0, and C0 are shown in the upper half of the interface. During the test, do not press “Activate” before the resistance values become stable(namely the winding have been fully charged), then “Please activate” will display, and begin to capture tap-changer action, meanwhile the tested tap-changer can be activated. Waveform analysis interface will be turned after the tester capturing the tap-changer action waveform.

The static resistance value is very important now, so we must wait for its stability. The greater transformer capacity is, the longer it needs to stabilize, which is about tens of seconds to a few minutes.
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Figure 6 Interface of waiting for trigger

6.5 Waveform Analysis Interface

Waveform analysis interface is shown in Figure 7, the top of the Ra, Rb, Rc are transition resistance ( the average resistance value of the two resistance scales), and  the bottom right value of each curve is the transition time(the time difference of the two time scales). There are 6 waveform analysis button on the right side of the screen. The interface analyze waveform mainly by changing scale position. As the scale position changes, the corresponding transition resistance and transition time values also change. There are eight sets of scales in total, respectively “three phase time ","three phase resistance"," phase A time"," phase A resistance"," phase B time"," phase B resistance", "phase C time"," phase C resistance"( switch by pressing “Three ”and “Resis”shown in the figure ), to analyze different parameters. Each set has “Rule 1” and “Rule 2” for analysis. Each button function is as follows: 

Three: Display text will switch circularly among “three phase”，“A phase”，“B phase”，“C phase”when cursor is in this option and press “OK” button or shuttle center, at the same time, the scales in the waveform display area will correspondingly switch. 
Resis: Display text will switch circularly among “time”and “resistance”when cursor is in this option and press OK key or shuttle center. At the same time, the scales in the waveform display area will correspondingly switch between “time ruler” and “resistance ruler”. 
Ruler1 ：Command will switch circularly between selected and unselected when OK key or shuttle center is pressed. In the selected state, the movement of ruler 1 will respond to pressing “↑、↓、←、→” button or rotating shuttle center, among which operating “↑、↓”button means fine tuning (1 cell each time), and operating “←、→”button is coarse adjustment (10 cells each time). The waveform parameters that are represented by the ruler will change as well.

Ruler2 ：Operation method is same with "Ruler 1", but the ruler belongs to Ruler 2.
Zoom ：also with "selected" and "unselected" two states. In the state of “selected”, curve-scale will respond to pressing "↑、↓、←、→" key or rotating the shuttle center, meanwhile zoom multiples will show on the top.

Move ：Operation method is same with that of "zoom", but curve movement will respond to the operation, and the starting position of the waveform will show on the top .

Save ：Store the current waveform and analysis of the data, and you will be prompted whether to store in memory or U disk (Figure 8). The data stored in the memory can be viewed, analyzed in data management interface, and then transferred to U disk. Data in U disk can be viewed and analyzed on the upper PC machine again.

Print ：Print: print the display waveform, measurement parameters and the analyzed data results on the current screen. If the waveform has been zoomed or moved, the display is not a complete waveform, so the print waveform is not complete. During printing, the print prompt box is shown in Figure 9, which does not respond to any other operations in the period.

Back ：Return to the parameter set interface.
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Retest ：Return to the interface of “wait for the trigger” to quickly start the next measurement.

Figure 7 Waveform Analysis Interface
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Figure 8  Storage medium selection interface
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Figure 9  Print prompt box
6.6 Data management interface

Data management interface is turned to after selecting data management in boot interface (Figure 10).

In the data management interface, press the “OK” button or the shuttle center to open the currently selected records(such as the white shown in Figure 10) and go into the data view. Press “Back”to return the boot interface, and press "↑、↓" or rotate the shuttle center to select records. When reached the top / bottom of the page, it will automatically turn to the previous / next page. Press "←、→" to turn pages directly.
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Figure 10 Data management interface
6.7 Data view interface

The data view is divided into "DataView" and "WaveView". The measurement parameters and results of data analysis can be viewed on “DataView” interface. The measurement and analysis of waveform can be viewed on "WaveView" interface.
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Interface of“DataView” is as shown in Figure 11. In addition to the data there are four function buttons, which are respectively described as follows:

Figure 11  Dataview interface

Waveview ：Go to WaveView interface.

  Dump   ：Transfer the data to U disk.

  Clear   ：Delete all the data in memory.

   Back   ：Return to the data management interface.

Interface of "WaveView”, shown in figure 12, whose operation method is same with that of waveform analysis interface, but DataView, instead of continuing measurement, is used to switch to “DataView”interface. Save operation is to save the analyzed data as a new record (the data will not change).
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Figure 12  Waveview interface

6.8 Time set

Press the “Time set”of the boot interface to transfer time set interface(see figure 13), whose modifying method is same with the trigger level in the parameter set. Press“OK” to save the the modified value, and “Back” to the reject the modification and directly return.
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Figure 13  Time set interface

VII. Waveform analysis
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1.

According to figure 6.10, the time before bridge is too long, up to 50ms (three times as long as the normal time), and the three phases react the same. This is typical of the fast body energy storage spring aging, so it gets slower.

2．


According to figure6.11, the A-phase has a symmetrical zero-crossing section from single-to-double (3-4) and double-to-single (4-3), and this section is on the odd side, and the transition resistance v alue is much larger than 50Ω (More than 50Ω can be seen as open). This is a typical transition resistance defect. After hanging the transition resistance on the single side was found broken.

3．

The waveform in figure 6.12 is due to the sensitivity is selected too high at the start of the test, and the direction from 3 to 2 (inductance increase) easily lead to shock. Properly reduce the sensitivity and test in the 1-n direction, then you will get normal test results.

4． 
According to figure 6.13, the A phase waveform is chaotic, and the transition resistance value only ranges from 0.3 to 0.5Ω, which is the same to all courses from 1 to 7. There are broken strands in the tap-changer leads soft connection resulting in A-phase transition resistance being shorted (not completely). After field treatment, the waveform is normal.

VIII  Common fault
Possible waveform arising from CPU board failure (see figure 6.14)

Solution: Replace the CPU board


2.  Possible waveform caused by lower instrument power voltage(see figure 6.15)

3.  Possible waveform resulting from instrument self-excited oscillation(see figure6.16)



图6.16

Approach: after fully discharging the test and well shorting the non-test winding to the ground, test in a positive direction (from 1 to n ); if necessary, adjust the sensitivity, namely the trigger level, of the instrument.
IX. Precautions
When using the instrument, please follow the instructions and wiring to connect and operate.

The instrument grounding line must be connected well, and the transformer low-voltage should be reliably shorted with the ground.

Since the instrument measures the frequency from the voltage terminals, the instrument will assume that there is no signal and will not measure if the voltage terminals are not connected or there is no input voltage in the laboratory.

The connection buses on both the high and low voltage sides need to be disconnected, the test clamps need to be clamped firmly, and the instrument wiring need to be reliable.

You’d better separately supply power for the instrument and the control circuit of the tester.

For transformer experiments, the tester test should be placed first. Because the core remanence caused in the resistance test, voltage withstanding test, no-load test, or load test, will directly affect the tester test.

When the test waveform is chaotic, make the tap-changers work dozens of times, then continue the test, because there is a certain oxide film on the tap-changers contacts of the transformers newly put into operation or whose on-load taps do not work frequently. Making the tap-changers work more is to remove oxide film and make the test waveform normal.

During the waveform analysis process, when the waveform comes out, the instrument will automatically calculate the transition resistance and the transition time of each phase,and the two values are reference.If the waveform does not change regularly, or there are more glitches spike, the instrument resistance ruler and time ruler should be used to analyze the specific transition resistance and time value of each section. You can turn to the reference manual for specific analysis.

When there is something wrong in one phase, exchange the two test clamps once again to confirm. For example, the instrument shows wrong with A-phase, change the test clamp of A and B to test again, and the instrument shows problems with B-phase , which proves that the A phase of the transformer have a problem. 
Appendix 

Table
10KV distribution transformer Main technical data (for reference)
	Capacity (KVA)
	Rated current (A)
	No-load current (%)
	Loss (W)
	Impedance voltage (%)

	
	HV
	LV
	S7
	S9
	S11
	SH

|

M
	S7
	S9
	S11
	SH-M
	

	
	
	
	
	
	
	
	No-
load
	Load 
	No-
load
	Load 
	No-
load
	Load 
	No-
load
	Load 
	

	30
	1.73
	43.3
	2.8
	2.1
	
	
	150
	800
	130
	600
	
	
	
	
	4

	50
	2.88
	72.2
	2.6
	2.0
	0.6
	1.5
	190
	1150
	170
	870
	130
	870
	34
	870
	

	63
	3.64
	90.93
	2.5
	1.9
	0.55
	
	220
	1400
	200
	1040
	150
	1040
	
	
	

	80
	4.62
	115.5
	2.4
	1.8
	0.55
	1.2
	270
	1650
	240
	1250
	180
	1250
	50
	1250
	

	100
	5.77
	144.3
	2.3
	1.6
	0.5
	1.1
	320
	2000
	290
	1500
	200
	1500
	60
	1500
	

	125
	7.2
	180.4
	2.2
	1.5
	0.5
	
	370
	2450
	340
	1800
	240
	1800
	
	
	

	160
	9.23
	230.9
	2.1
	1.4
	0.45
	0.9
	460
	2850
	400
	2200
	270
	2200
	80
	2200
	

	200
	11.55
	288.7
	2.1
	1.3
	0.4
	0.9
	540
	3400
	480
	2600
	340
	2600
	100
	2600
	

	250
	14.4
	360.9
	2.0
	1.2
	0.4
	0.8
	640
	4000
	560
	3050
	400
	3050
	120
	3050
	

	315
	18.19
	454.7
	2.0
	1.1
	0.35
	0.8
	760
	4800
	670
	3650
	480
	3650
	140
	3650
	

	400
	23.1
	577.4
	1.9
	1.0
	0.3
	0.7
	920
	5800
	800
	4300
	570
	4300
	170
	4300
	

	500
	28.8
	721.7
	1.9
	1.0
	0.3
	0.6
	1080
	6900
	960
	5100
	680
	5100
	200
	5100
	

	630
	36.4
	909.3
	1.8
	0.9
	0.3
	0.6
	1300
	8100
	1200
	6200
	810
	6200
	240
	6200
	4.5

	800
	46.2
	1154.7
	1.5
	0.8
	0.25
	0.5
	1540
	9900
	1400
	7500
	980
	7500
	300
	7600
	

	1000
	57.7
	1443.38
	1.2
	0.7
	0.25
	0.5
	1800
	11600
	1700
	10300
	1150
	10300
	340
	10300
	

	1250
	72.1
	1804.22
	1.2
	0.6
	0.25
	0.5
	2200
	13800
	1950
	12000
	1360
	12000
	400
	12000
	

	1600
	92.3
	2309.38
	1.1
	0.6
	0.2
	0.5
	2650
	16500
	2400
	14500
	1640
	14500
	500
	14500
	

	2000
	115.5
	2886.75
	1.1
	0.6
	0.2
	0.5
	
	
	2830
	17500
	1940
	17500
	600
	18000
	

	2500
	144.34
	3608.44
	1.0
	0.5
	0.2
	0.5
	
	
	3350
	20500
	2300
	20500
	700
	21500
	


Note: SH-M is amorphous alloy core power transformer
Common Troubleshooting
No display: first power off, open the fuse box of socket on the back panel AC 220V, check if the fuse box was burn out, you can replace it.

The screen suddenly black: press the reset button, to re-start measurement.

Measurement and computation results are not correct: Check the external wiring, whether by manual operation, whether bad or take the wrong line; relevant parameter setting is incorrect.

Measuring voltage is normal but current display zero, check whether the current file fuse burn out.
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