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Brief introduction 

HM5050 integrated transformer test bench is customized for power transformer in rated capacity 50kVA to 5000kVA, in voltage 6, 11, 24, 36kV/380V, and impedance ≤4~8% . The Tested items included transformer no-load/load test, temperature rise test, power frequency withstand voltage test, and induced withstand voltage test . 

It’s with intelligent control, perfect protection, stable performance, easy to operate and maintenance.

Remark

Running time for power frequency withstand voltage test is 1 minute.
Running time for temperature rise test is 24 hours .
Induced voltage test is designed for 50kVA to2500kVA power transformer, and , and all other test are for 50kVA to 5000kVA power transformer.
Structure 
HM5050 integrated transformer test bench is in split structure, which is  composed of three parts : automatic console, variable boost system and ac oil-filed test transformer .  The variable boost system include 3-phase inductive voltage regulator, 3-phase isolated step-up transformer, standard current transformer, standard voltage transformer and multiple frequency generator . 

Wiring output from step-up voltage transformer/variable boost system to tested object . Through the voltage/current transformer on step-up voltage transformer/variable boost system, the voltage and current value of the tested product is collected to the intelligent console, and available to measure, monitor and save the test cu rent and voltage on LCD display of the intelligent console.  

Console panel is shown in Figure 1 and Figure 2
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Figure 1

Control panel for no-load/load loss test 
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Figure 2

Control panel for Power Frequency Withstand Test, Induced Withstand Test, No-load/load test, and Temperature Rise Test
III.Features for main components

1. 3-phase Inductive Voltage Regulator 

Non-contact magnetic induced and isolated voltage regulator, worm gear and worm stepping motor mechanical drive to adjust the voltage output,  and adjustable thickness to ensure accurate output

Three-phase step-up voltage transformer 

The step-up voltage transformer is in fully insulated structure, T3 copper wire and cold rolled silicon steel plate.The transformer adopts double coil, low voltage input coil and high voltage output coil.Between low and high voltage, low voltage and iron core, place electrostatic shielding.Magnetic coupling between high and low winding, no electrical connection.

Multiple frequency generator 

The multiple frequency generator is powered by three-phase AC, and the coaxial intermediate frequency engine is driven by the industrial frequency squirrel cage motor. It provides three-phase AC power supply in frequency 150Hz and voltage 0-800V .

4.No-load/load tester 

For single-phase or three-phase power transformer, can measure the voltage RMS, Rectified Mean voltage, current RMS, active power, power factor and frequency,and other parameter . Accuracy class of 0.5 .Intelligent, professional design, suitable for power transformer no-load, load, induction and other tests.  

5.AC oil-filled test transformer 

 The iron core is single-phase core, which is made of high quality cold rolled oriented silicon steel sheet. Steel is used as clamp in fastening mode. The high voltage coil is cylinder multi-layer tower, made of high quality polyester enameled wire and insulating material in high pressure value.Low voltage coil is outside, instrument coil is an independent winding, generally 100V.The shell is octagonal and fitted with movable iron wheels. It’s in light weight, small size, easy to move, superior performance and so on.
Intelligent automatic console

Control LCD sampling industrial computer,sampling signal board is passive signal converter, multistage isolated shielding protection,completely eliminate the destructive impact of breakdown voltage and current back to control power supply.The set parameter keep permanently even power failure, test data storage 500 times for easy access to print.

1）15.6 inch LCD touch screen display, man-machine interface, Mitsubishi PLC control, can print test data.  
2）High precision sensor, Mitsubishi high performance AD analog module, resolution up to 32000.  
3）Automatic and manual current-up test are optional, flexible and simple operation. 
4）Real-time display of power voltage, power current, output voltage and current from voltage regulator, and display test voltage, test current and test time display function, test results,intuitive and clear test result.
5）Perfect over-current protection, set the target output current value, current upper limit and withstand current time arbitrarily.
6）The output current can be adjusted by setting the three-phase average value arbitrarily.
7）With back zero detection function, test can be carried out after back zero is confirmed, safe and reliable.  
8)Automatically current withstand timing after reaching the target output current. The current can be adjusted automatically during timing,to ensure test current is within required range.The voltage regulator motor returns to zero automatically after timing over.
IV.Technical parameter for main components 
1. HM305E Transformer Parameter Tester
	Parameters
	 Measuring Range
	  Measurement Error

	Voltage
	   500V
	  ±(0.25％Rx＋0.25％RA) 

	Current
	   5A
	  ±(0.25％Rx＋0.25％RA)

	Active power
	    U×I
	  ±(0.25％Rx＋0.25％RA)

	Power factor
	  0.010～1.000
	  ±0.03

	Frequency
	    (40～300)Hz
	  ±0.5％

	Working power supply
	    AC220V±22V，50Hz±1Hz 

	Overall Power Consumption:
	   Less than 15VA 

	Ambient temperature
	    (0～40)℃

	Relative humidity
	    30％～90％

	Size
	wide×height×depth (400×174×479)mm

or  wide×height×depth (387×132×360)mm

	 Weight
	     < 5kg   


HM-TSJA-400  Three-Phase Inductive Voltage Regulator           1set             

Rated capacity：400kVA                      

Rated input voltage：3-phase 380V/50Hz

Rated input current：607.7A

Rated output voltage：3-phase, 25~650V/50Hz

Rated output current：355.3A

3.HM-GLBY-400  Three-phase Isolated Step-up Transformer         1set           

Rated capacity：400kVA                      

Rated input voltage: 3-phase 650V/50Hz

Rated input current：355.3A

Rated output voltage：3-phase, 500/1000/2000/3000V/50Hz

Rated output current：461.8/230.9/115.4/76.9A

4.Standard Current Transformer 
4.1  500/5 standard current transformer                         3pcs
Rated voltage：3kV

Rated primary current：500A

Rated secondary current：5A

Measurement accuracy：0.2%

4.2. 250/5 standard current transformer            3pcs                                
Rated voltage：3kV
Rated primary current：250A
Rated secondary current：5A
Measurement accuracy：0.2%
4.3. 150/5 standard current transformer            3pcs                              
Rated voltage：3kV
Rated primary current：150A
Rated secondary current：5A
Measurement accuracy：0.2%
4.4. 100/5 standard current transformer       3pcs                                 
Rated voltage：3kV
Rated primary current：100A
Rated secondary current：5A
Measurement accuracy：0.2%
4.5. 50/5 standard current transformer           12pcs
Rated voltage：3kV
Rated primary current：50A
Rated secondary current：5A
Measurement accuracy：0.2%
5.Standard Current Transformer                                         

5.1 . 3000/100 standard voltage transformer           3pcs
Rated voltage：3kV

Rated primary voltage：3000V
Rated secondary voltage：100V
Measurement accuracy：0.2% 
5.2.1000/100 standard voltage transformer              3pcs
Rated voltage：3kV
Rated primary voltage：1000V
Rated secondary voltage：100V
Measurement accuracy：0.2% 
6.HM-YDJ-30/100 Oil-filled AC Test Transformer                  

Capacity : 30kVA 

Input voltage: AC 400V 

Input current : 75A

Output voltage : AC 100kV    

HV output current: 0.3A

7.HM-FZW-60-800 Multiple Frequency Generator              
Rated capacity：50kW

3-phase rated input voltage：380V/50Hz   

3-phase rated input current:  75.9A    

Rated output voltage：0-800V/150Hz         

Rated output current：0-36A

Frequency： 150Hz                     

Phase：   3

V. Wiring connection 
 1. AC Power-frequency Withstand Voltage Test 
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Figure 3
AC Power-frequency Withstand voltage test-- (schematic diagram)
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Figure 4
AC Power-frequency Withstand voltage test-- (schematic block diagram)
2.Load loss test and Temperature rise test
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Figure 5 (as above)
Load loss test and Temperature rise test for 6kV power transformer-- (schematic diagram)
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Figure 6 (as above)
Load loss test and Temperature rise test for 11kV power transformer-- (schematic diagram)
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Figure 7(as above)
Load loss test and Temperature rise test for24kV power transformer-- (schematic diagram)
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Figure 8(as above)
Load loss test and Temperature rise test for 36kV power transformer-- (schematic diagram)
3.No-load loss test 
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Figure 9(as above)
No-load loss test for 6kV power transformer-- (schematic diagram)
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Figure 10(as above)
No-load loss test for 11kV power transformer-- (schematic diagram)
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Figure 11(as above)
No-load loss test for 24kV power transformer-- (schematic diagram)
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Figure 11(as above)
No-load loss test for 24kV power transformer-- (schematic diagram)
4.Induced withstand voltage test 
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Figure 11(as above)
Induced voltage test for 6,11,24,36 kV power transformer-- (schematic diagram)
Note: The wiring connection and operation about no-load/load loss test for power transformer less then or equal 50kVA/11kV/380V is very special  !!!
VI.Main interface
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Figure 12 - Main Interface

1.Indicator“Phase Sequence Relay”: Refer to the input power phase sequence of Console. If the phase sequence is correct, the indicator in green, if the phase sequence is wrong, the indicator in red. 
2.Indicator“E-Stop”: Refer to emergency stop. It’s in red if pressed E-Stop button, and in green without press E-Stop .While in testing, if any accident, can press E-Stop button to quickly cut off the power supply.  
3.Indicator“Key Switch”: The indicator in green when open key switch, indicator in red when key switch is closed .
4.Indicator“Security Gate”: The indicator in green when lab door closed , indicator in red when lab door open.

5.“Power AB Voltage” “ Power BC Voltage”  Power AC Voltage “ : Refer to input line voltage to console.
6.“Power A phase Current”“Power B Phase cu rent””Power C Phase Current” : Refer to input current to console.
Note: After the main circuit breaker is switched in, the startup interface is shown as figure 12.  Can only start test when all four indicators in green.  

VII. AC Power Frequency Withstand Test 
1.Interface[image: image15.png]



Figure 13
Main Interface for AC Power Frequency Withstand Voltage Test 
“Set”: Click it to enter into Parameter Set interface (Figure 14)

“Auto” :Click it to enter into Auto Test interface (Figure 15 )

“Manual”, Click it to enter into Manual Test interface (Figure 16)

“Data”: Click it to enter into Test Data interface( Figure 17)

1.5 “Home”: Click it to back to previous interface ( Figure 12)

2. Set Parameter 
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Figure 14 - Parameter Set

2.1 “Manual Test Boost Speed”: It’s used to set manual boost sapped，500V-5000V/S freely adjustable.

2.2 “Manual Test Step-down Speed”: It’s used to set manual step-down voltage speed， 500V-5000V/S freely adjustable .

2.3 “Manual Test Max Voltage”: It’s used to set max test voltage while in manual test mode, 0~100kV freely adjustable .

2.4 “Manual Keep Time”: It’s used to set timing in manual test mode， 0 ~ 999.9min freely adjustable .

2.5 “The First Stage，second stage and third stage test voltage”: It’s used to set target test voltage in each step while in Auto test mode,  0~100kV freely adjustable.

2.6 “The First Stage ，second stage and third stage keep Time”: It’s used to set timing for each step while in Auto test mode,  0 ~ 999.9min freely adjustable.

2.7 “Stop”: While it’s in red,  it means this step is not activated . “Use”: While it’s in green, it means this step is activated

2.8 “The first stage ，second stage and third stage boost speed” : It’s used to set boost speed in each stage while in Auto test mode,500V-5000V/S freely adjustable.

2.9 “Alarm HV Voltage”: It’s used to set alarm HV voltage, usually 1.1 times of test voltage. When test voltage exceeds this alarm voltage, the main contactor is disconnected and the test is over.  
2.10 “Alarm HV Current”: It’s used to set alarm HV current,0~500mA freely adjustable. When test current exceeds alarm HV current ,the main contactor is disconnected and the test is over.  

2.11 “Alarm LV current”: It’s used to set alarm LV current,0~100A freely adjustable.When LV current exceeds alarm LV current, the main contactor is disconnected and the test is over.  
2.12 “Home” : Click it to back to main interface ( Figure 13)

Note: 

1. While in Auto test mode , if choose “Stop” for second stage and third stage test voltage, then only The First Stage Test Voltage will be performed .

2.The post-stage test voltage must be less than the pre-stage test voltage, otherwise, the post-stage test will not be carried out.

3. Auto test mode
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Figure 15 - Auto Test mode

3.1  Interface  

“The 0 Phase Test” : Display which phase of the test is being performed，such as 1，2，3

“HV Voltage”: Display real-time high voltage output

“Target Voltage”: Displays the set test voltage

“HV cu rent”: Display real-time HV current output

“LV Current”:Display real-time LV current output

“LV Voltage” : Display real-time LV voltage output from voltage regulator 

“Running Mode”: Display real-time test status，such as” Stop” ;  “1 boost”, “1 keep”；”2 boost”, “2 keep” ；”3 boost”,  “3 keep” . It step-down voltage automatically when voltage withstand over, display “stop’

“Keep Time”: It means voltage withstand time, it begin to timing automatically when reach set test voltage 

“Max Test Voltage ”: It means the peak voltage during a test phase.

“Breakdown Voltage”: It means the output voltage of the device while at the moment of discharge,  

“Max HV Current”: It means the peak current during a test phase.

“Start” : Click it to start test, interface will pop-up“ Start”or“ Cancel”to avoid click it by mistake .

“Stop”: Click it to step-down voltage at the speed of automatic test step-down speed .

“Home”: Click it to back to main interface ( Figure 13)

3.2  Operation step for Auto Test
3.2.1  Click “start” in Auto test interface (Figure15), the following window pops up, then press “Start” to boost .
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3.2.2  When ”HV Voltage” reach “Target Voltage” value，“Keep Time” will begin timing according to set “ Keep Time” in figure 14 .
3.2.3  When “Keep Time” reach the set “Keep Time”，voltage will step-down automatically . Once ”HV Voltage” display 0, testing is over .

3.2.4 “Home”: Click it to back to main interface( Figure 13)，then click“Data”view and print the test result .

4.Manual test mode
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Figure 16- Manual Test mode
4.1 Interface

4.1.1  “HV Current ”:Display real-time HV current output

4.1.2  “HV Voltage” :Display real-time high voltage output

4.1.3 “LV Current”: Display real-time LV current output

4.1.4 “LV Voltage” :Display real-time low voltage output from voltage regulator 

4.1.5 “Max Test Voltage ”: It means the peak voltage during a test phase.。

4.1.6 “Breakdown Voltage” It means the output voltage of the device while at the moment of discharge,  

4.1.7 “Max HV Current”  It means the peak current during a test phase.

4.1.8 “Timing” : Click it to begin timing

4.1.9 “Voltage  ↑ ↓”: Click to step-up or step-down voltage manually . 

4.1.10 “Run Time”:  It means the test time from boost to voltage step-down to 0.

4.1.11 “Stop”: Click it to step-down voltage at the speed of automatic test step-down speed .

4.1.12 “Home”: Click it to back to main interface( Figure 13)，then click“Data”view and print the test result .

4.2 Operation step for Manual Test

4.2.1 Click“Voltage  ↑”to step-up voltage manually，when“HV Voltage” reach test voltage, stop to boost.

4.2.2 Click “Timing” to start timing, when withstand voltage time reach set keep time, there will be a window prompt, manual timing finish. Then click“Voltage  ↓” to step-down voltage manually ，or click“Stop” to step-down voltage automatically.  Testing finished when ”HV Voltage” step-up to 0.， 。

4.2.3 Click“Home” to back to main interface( Figure 13)，then click “Data” view and print the test result .

5.Test Data
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Figure 17- Test Data

“The xxx Time”: It means the current data belong which test.

 “Start time”:  It means the time begin to boost.

“End Time”:  It means the time step-down voltage to 0V. 

“Max Test Voltage ” It means the peak voltage during a test phase

“Max HV Current” It means the peak current during a test phase.

“Breakdown Voltage” It means the output voltage of the device while at the moment of discharge.

“Running result”: Display Auto Finish or Manu-stop. If click stop in Auto test, it will also display Manu-stop. 

‘ The xxx Ground Test Data” ：Search previous test results , can save 100 groups data.

“Next Group ”: To view next group test result 

“Last Group”:To view last group test result 

“Single-P Printed”: Click it to print current page .

“Data to U Disk”: Click it to transfer data to U disk. 

VIII. No-load/load loss Test and Temperature Rise Test 

1. Set Parameter 
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Figure 18- Parameter Set 
1.1 “Test Current”: It means the average current input to the tested object. While choose test voltage “500V/5A”, test current 0~5A freely adjustable ; While choose test voltage “500V”，test current 0~500A freely adjustable ; While choose voltage 1000V，test current 0~300A freely adjustable；While choose test voltage 2000V, test current 0~200A freely adjustable；While choose test voltage 3000V, test current 0~100A freely adjustable.

1.2 “Alarm Current”:  While choose test voltage 500V/5A, set alarm current 0~6A freely adjustable,  While choose test voltage is 500V, set alarm current 0~550A freely adjustable.

While choose test voltage 1000V，set alarm current 0~350A freely adjustable;

While choose test voltage 2000V，set alarm current 0~250A freely adjustable;

While choose test voltage 3000V, set alarm current 0~150A freely adjustable .

1.3 “Manual Keep Time”: It means current withstand time in Manual mode .

1.4 “Auto Keep Time”: It means current withstand time in Auto mode 

1.5 “Choose Test Voltage (Mandatory)”: Choose test voltage according to tested object .

1.6 “Auto”: Click it into Auto test interface 

1.7 “Manual”: Click it to enter into Manual test interface .

“Data”: Click it to view historical data.

 “Home”: Click it to back to home interface .

2.0  “CT in Small Range” : In green once it’s selected，IK is 50/5

“CT in Large Range” : In red once it’s selected, IK(CT ) UK(PT) refer to value displayed on screen.
2. No-load/Load Manual Test                               
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Figure 19--No-load/Load Manual Test 
 Interface

“500V 1000V, 2000V, 3000V” : After choose the test voltage in parameter set interface (Figure 18), the chosen one will be in green.
“Current ↑ “ : Step up current manually 

“Current ↓”: Step-down current manually 

“Timing”: Click it to begin timing. This function only be used in temperature rise test . 

“Stop”: Click it , voltage regulator back to Zero .

“Home”: Click it to back into to previous interface.

2.2 Operation Step for No-load Test in manual mode

2.2.1 Firstly set related parameter of tested object on “ HM305E transformer Parameter Tester”（screen 1 and 2），then enter into No-load test interface( screen 3)

2.2.2 In “No-load/load Manual Test “ interface, click “Current ↑ “ ，observe the average LV voltage displayed on “ HM305E transformer Parameter Tester” 

2.2.3 When average LV voltage reach rated input voltage of tested object, press print to print test result . At the same time, click STOP in “ No-load/load Manual Test” interface to step-down voltage automatically .

2.3 Operation step for Load Test in manual mode 

2.3.1 Firstly set related parameter of tested object on “ HM305E transformer Parameter Tester”（screen 1 and 2），then enter into load test interface( screen 4) . 

2.3.2 In “No-load/load Manual Test “ interface, click “Current ↑ “ ，observe the HV current displayed on “ HM305E transformer Parameter Tester” 

2.2.3 When HV current reach rated HV current of tested object, click print to print test result , at the same time , click Stop in “ No-load/load Manual Test” interface to step-down current automatically .
2.4 Operation step for Temperature Rise Test in manual mode 
2.4.1. In “ No-load/load Manual Test” interface, click “Current ↑ “ . 

2.4.2  When output current reached test current，click “time” to start time. When timing reach set manual Keep Time，click ”Timing” to end time, and click Stop to step-down current automatically, testing is over . 

3.No-load/Load Auto Test 
Click ”Auto “ in figure 18 to enter into interface as below.
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Figure 19--No-load/Load Auto Test 
3.1 Interface 

“A Output Current” “ B Output Current” “ C output Current” : It means current from step-up voltage transformer to tested object.

 “Voltage Output” “AB Voltage “AC Voltage” “BC Voltage”: Real-time display input voltage to tested object. 

“Keep Time”: Withstand current time 

 “Run Time” : It means the time from click Start to step up current until current back to Zero.

“Start ”: Click it to step-up current automatically 

“Stop”:Click it to step-down current automatically , voltage regulator back to Zero 

“Home”: Click it to back to previous interface.

3.2 Operation steps for no-load test in Auto mode 

3.2.1 Firstly set related parameter of tested object on “ HM305E transformer Parameter Tester”（screen 1 and 2），then enter into No-load test interface( screen 3)

3.2.2 In “No-load/load Auto Test” interface, click “Start“ to step-up voltage automatically ，observe the average voltage of primary winding displayed on “ HM305E transformer Parameter Tester” 

3.2.3 When average voltage of primary winding reaches rated input voltage of tested object, press print to print test result . At the same time, click STOP in “ No-load/load Auto Test” interface to step-down voltage automatically .

3.3 Operation step for load test in Auto mode

3.3.1 Firstly set related parameter of tested object on “ HM305E transformer Parameter Tester”（screen 1 and 2），then enter into load test interface( screen 4) . 

3.4.2 In “No-load/load Auto Test “ interface, click “Start “ ，observe the average current of secondary winding displayed on “ HM305E transformer Parameter Tester” 

3.3.3 When average current of secondary winding reaches rated HV current of tested object, click print to print test result , at the same time , click Stop in “ No-load/load Manual Test” interface to step-down current automatically .

3.4 Operation step Temperature rise test in Auto mode 

3.4.1 In “ No-load/load Manual Test “ interface，click “Start“ 

2.4.2 When output current reached test current，it starts timing automatically.  When timing reach set auto Keep Time，it step-down current automatically, testing is over . 

4.Test Data 
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Figure 20--No-load/Load Test Data
“Start time”: Start to boost

“End Time”: When voltage step-down to zero.

“Max A Output Current”:  A phase peak current 

“Max B Output Current”: B phase peak current

“Max C Output Current”: C phase peak current 

“Max AB Output Voltage” : AB phase peak voltage 

“Max BC Output Voltage”: BC phase peak voltage

“Max AC Output Voltage”: AC phase peak voltage 

“Running result “:  Display Auto Finish or Manu-stop. If click stop in Auto test, it will also display Manu-stop.

“The xxx Ground Test Data” ：Search previous test results , can save 100 groups data.

“Next Group ”: To view next group test result 

“Last Group”:To view last group test result 

“Single-P Printed”: Click it to print current page .

“Data to U Disk”: Click it to transfer data to U disk. 

IX. Induced Withstand Test
Set Parameter 
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Figure 20—Set Parameter
“Test Voltage” : Voltage to tested object,0~800V freely adjustable 

“Alarm Voltage”: 0~850V freely adjustable 

“Alarm Current”: 0~50A freely adjustable 

“Manual Keep Time”: Withstand voltage time ，0~999.9min adjustable 

 “Auto Keep Time” : Withstand voltage time ，0~999.9min adjustable 

 “Auto”： Click it to enter int Auto test mode 

“Manual”: Click it to enter into Manual test mode 

“Data”: Click it to view historic data .

“Home”: Click it to back to previous interface .

Induced Withstand Test in Auto mode 
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Figure 20—Induced Withstand Auto Test 
2.1 Interface
“ AB Output Voltage” “ BC Output Voltage” “AC Output Voltage” : It means output voltage to tested object . 

“Keep Time”: It start timing once output voltage reach target voltage . 

“A Output Current”“A Output Current”“A Output Current”: It means real-time output current to tested object . 

“AB Output Frequency” “ BC Output Frequency “ “ AC Output Frequency “ : It means real-time frequency output frequency to tested object, frequency range 0~300HZ 

“Start ”: Click to step-up voltage automatically 

“Stop”:Click it, voltage regulator back to zero slowly .

“Home”: Click it back to previous interface 

2.2 Operation step for Induced Withstand in Auto mode

2.2.1 Click ”Start” to begin step-up voltage 

2.2.2 Once output voltage reach target test voltage, it start timing automatically .

2.2.3 Once withstand voltage time reach set Keep Time, it step-down voltage automatically .

2.2.4 Click ”Home” to back to previous interface .

3. Induced Withstand Test in Manual mode 
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Figure 20—Induced Withstand Manual Test 
3.1 Interface 

“ AB Output Voltage” “ BC Output Voltage” “AC Output Voltage” : It means output voltage to tested object . 

 “A Output Current” “A Output Current” “A Output Current”:  It means real-time output current to tested object . 

 “AB Output Frequency” “ BC Output Frequency “ “ AC Output Frequency “: It means real-time frequency output frequency to tested object, frequency range 0~300HZ 

“Timing”: Click it to start timing 

“Voltage ↑”: Click it to step-up voltage manually

“Voltage ↓” : Click it step-down voltage manually 

“Stop” :Click it to step-down voltage automatically , voltage regulator back to zero slowly 

“Home”: Click it to back to previous interface 

3.2. Operation step for Induced Withstand Test in Manual mode 
3.2.1 Click“Voltage ↑”to step-up voltage manually 

3.2.2 Once output voltage reach set test voltage, click“Timing” to start timing .

3.2.3 After withstand voltage time reaches the set time, there will be a window prompt manual timing completed. 

3.2.4 Click”Voltage  ↓”to step-down voltage manually ，or click“Stop” to step-down voltage automatically，once output voltage reduce to zero，test is over .

3.2.5 Click”Home” back to previous interface 

4.Test Data 
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Figure 21—Induced Withstand Test Data
“The xxx Time”: It means the current data belong which test.

“Start time”:  It means the time begin to boost.

“End Time”:It means the time step-down voltage to 0V.

“Max A Output Voltage ”: It means A phase peak voltage in a test phase。

“Max B Output Voltage ”: It means B phase peak voltage in a test phase

“Max C Output Voltage ”: It means C phase peak voltage in a test phase

“Running result “ : Display Auto Finish or Manu-stop. If click stop in Auto test, it will also display Manu-stop 

‘ The xxx Ground Test Data” Search previous test results , can save 100 groups data.

“Next Group ”: To view next group test result

“Last Group” :To view last group test result 

“Single-P Printed” : Click it to print current page .

“Data to U Disk”: Click it to transfer data to U disk. 

X. Alarm interface 

1. Alarm in power frequency withstand voltage test . Voltage regulator back to zero automatically once appear this alarm.

 LV current means current from voltage regulator to tested object. When tested object is breakdown or over-current, this alarm will appear.
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2. Alarm in induced withstand voltage test, voltage regulator back to zero automatically once this alarm appears. AB phase voltage，AC phase voltage, BC phase means voltage from step-up voltage transformer to tested object .When output voltage to tested object exceed set value, this alarm will appear.
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3. Alarm in no-load/load test , voltage regulator back to zero automatically once this alarm appears. A phase current, B phase current, C phase current means output current to tested object . Once this current exceed set value, the alarm will appear .
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4. Once the Security Gate open, test device stop to output voltage or current, testing is over .
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5. Once press E-stop button, test device stop to output voltage or current, testing is over .
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6. While in power frequency withstand voltage test ,the console meter failed to collect signal from the test transformer. Check if wiring connection is correct .
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While in power frequency withstand voltage test，HV current exceed alarm current or tested object breakdown, or over-current, it will appear this alarm.

Voltage regulator back to zero automatically once this alarm appears.
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When connection between module and test device faulty, this alarm will appears , should connect manufacturer to solve it .
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Need to step-down voltage manual after close this window.
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When no-load/load tester failed to collect data, this alarm appears .

Need to check wiring connect or contact manufacturer .
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XI. Operation Manual 

HM305E Transformer Parameter Tester

1. Summary
HM305E electric parameter measuring instrument in accordance with the requirements for 《JB/T501-91 Test guide for power transformers》and 《GB1094-96 Power transformers》 technical standards. For single-phase or three-phase power transformer, can measure the voltage RMS, Rectified Mean voltage, current RMS, active power, power factor and frequency,and other parameter . Accuracy class of 0.5 .

2. Advantages

 ● Use 240 x 64 (built-in with 320 * 240) lattice with backlight LCD screen, Also showed single-phase or three-phase 18 parameters, including voltage RMS, Rectified Mean voltage,current RMS and active power, power factor and frequency, and other parameter.

 ● More screen menu operation, easy to operate, and automatically calculate the parameters, Such as P0、I0、Pkn、Pk75(120)℃、ekt、ek75℃、Zk。

 ● Automatic correction of voltage amplitude, waveform and temperature。

 ● Can use the button to set the voltage and current transformer ratio. The primary measuring value is displayed directly.

 ● Experimental date, transformer factory number can be set up, and power can be latched。

 ● Measurable range of low power factor and power。

 ● Equipped with print interface and computer serial RS232 port. In acco- rdance with requirements of the standard format to print format.

 ● Strong anti-jamming performance, overload alarm indicator function, and has reliable over voltage, over current protection, suitable for field work environment. 

 3.Measuring Range and Precision:

	Parameters
	 Measuring Range
	  Measurement Error

	Voltage
	   500V
	  ±(0.25％Rx＋0.25％RA) 

	Current
	   5A
	  ±(0.25％Rx＋0.25％RA)

	Active power
	    U×I
	  ±(0.25％Rx＋0.25％RA)

	Power factor
	  0.010～1.000
	  ±0.03

	Frequency
	    (40～300)Hz
	  ±0.5％

	Working power supply
	    AC220V±22V，50Hz±1Hz 

	Overall Power Consumption:
	   Less than 15VA 

	Ambient temperature
	    (0～40)℃

	Relative humidity
	    30％～90％

	Size
	wide×height×depth (400×174×479)mm

or  wide×height×depth (387×132×360)mm

	 Weight
	     < 5kg   


4. Introduction of the principle

HM305E electric parameter measuring instrument adopts advanced microcomputer digital processing technology, Implements all the parameters measured at the same time. The machine work stable and reliable，The principle diagram of the box is as follows：
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Chart 1
schematic diagram

    Three-phase voltage UA, UB, UC by partial pressure resistance, Three phase current IA, IB, IC  sampling signal by high-precision current transformer.

    GDW305D electric parameter measuring instrument, Also showed  single-phase or three-phase 18 parameters. The parameters are defined as follows: 

True RMS : 
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Rectified Mean : 
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Average :

I=(Ia+Ib+Ic)/3

U=(Ua+Ub+Uc)/3

The Rectified Mean and voltage RMS deviation rate（Three-phase measurement, use the arithmetic average of the three-phase voltage;When single-phase measurement, with the value of the phase）：
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Power :
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The total power and power factor (Total):  

 ∑P=Pa＋Pb＋Pc ( algebraic addition) 

 Single-phase transformer：
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Three-phase transformer：
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(U for the line voltage)
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（U for the phase voltage）

[image: image52.png]cor @
[fp =7




In the formula:     In───The rated current on the low voltage side

The no-load test data correction procedure and formula (Ignore the instrument loss)：   

Step one: Correction to the rated voltage（Un）

        k=Un/Urect
     Pm=（ΣP－Line loss）×k2

      I0=I0'×K
Step two: Waveform correction

      P0=Pm(1+d)  
When the load test data correction process and formula（Ignore the instrument loss）：

75 ℃ when the temperature of the conversion coefficient：
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         Pkt=ΣP- Line loss
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 In the formula: In───The rated current on the high voltage side; 
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In the formula:   UN──The rated voltage on the high voltage side, V；

                 IN──The rated current on the high voltage side, A；
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In the formula:   Sn── rated capacity, kVA；  

      


 ek75℃---- Impedance voltage at the reference temperature is 75 ℃, ％；

      


 ekt   ---- The impedance of the voltage winding temperature of t ℃，％；

short-circuit impedance: 
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 In the formula:   ZK── The reference temperature is 75 ℃ when the short-circuit impedance,Ω·Phase-1；

Notice: When converted into a temperature of 120 ℃, change the above 75 ℃ to 120 ℃.

For three winding transformer, the load test, there are three kinds of connection mode：

Between high - low voltage winding：

High voltage power up、Low voltage short circuit：use UN 、IN
Low voltage power up、High voltage short circuit：use Un 、In

(2) Between high - medium voltage winding：

High voltage power up、Medium voltage short circuit：use UN 、IN
Medium voltage power up、High voltage short circuit：use Um 、Im

 (3) Between medium - low voltage winding：

Medium voltage power up、Low voltage short circuit：use Um、Im
Low voltage power up、Medium voltage short circuit：use Un 、In

In load test under the condition of operation, increase the calculation reference temperature (75 ℃, 120 ℃) program load loss.It's computation formula is as follows：

When additional loss is greater than the rated 10% loss:Pk75(120)=(PKn+Pr(K²t-1))/Kt
When additional loss less than 10% rated loss:Pk75= PKn·Kt

Notice：PKn-- The rated current flow load loss.

H·V--L·V(high - low voltage)，
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H·V--m·V (high - medium voltage)，
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m·V--L·V(medium - low voltage)，
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RＨ-- Load test, the test product temperature under the condition of high voltage winding line average resistance,  units Ω； 

 Rm-- Load test, the test product temperature under the condition of medium voltage winding line average resistance,  units Ω； 

 RL-- Load test, the test product temperature under the condition of low voltage winding line average resistance,  units Ω； 

 Kt--- The reduction factor of temperature.

5. Instructions for Use
5.1 Front Panel
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Figure 2 Front Panel Layout Plan


Display of the front panel is an LCD screen with 240×64 lattices and backlights. The first line of the screen close to the right border shows the menu numbers (1, 2, 3, 4) which decide the menu content that the screen displays. The screen 1 is a menu screen to set parameters for the no-load test. The screen 2 is a menu screen to set parameters for the load test. The screen 3 is a menu screen to set parameters for the no-load test. The screen 4 is a menu screen to set parameters for the load test. In order to complete each functional operation, the front panel is set with 10 keys, among which there are 11 numeric keys (0~9 and the decimal point “.”), enter / confirm key (←┘), set key (SET), back key (←), print key (“PRINT ”) and reset key (“RESET”). The numeric keys “0, 1, 2, 3, 4” are composit keys which are respectively used as “No+”, “No-”, “MENU+”, “MENU-“, “STOP” and other key functions introducd as below:

Numeric keys (0~9 and “.”): In the setting state, they can be respectively used to set each parameter value. 

No+: The transformer number value plus “1”.

No-: The transformer number value minus “1”.

MENU+: The LCD screen menu number plus “1”. 

MENU-: The LCD screen menu number minus “1”.

STOP: The displayed content is locked. Press the key again to exit the locked state. 

PRINT: Press the key and the device will print the measured value in a fixed format (with the printer under online state). 

RESET: Press the key and the device will be reset. When the operation or display of the device is abnormal, you can press this key. 

The parameter setting function is completed by a total of 14 keys including SET, ←┘, ←. 0, 1, 2, 3, 4, 5, 6, 7, 8, 9 and “.”. Please see the details as shown below. 

The lower left of the panel is the power switch. Press the power switch and the power indicator light will be on. 

Next the detailed menu implications of each screen are introduced below:

5.1.1 Screen Menu 1 (setting of test parameters) 

The first line: Input the No. of the tested transformer, which is defined to be in seven digits;

The second line: Input the test date (DATE), which is defined to be the year (in four digits), the month (in two digits) and the day (in two digits);
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Figure 3 Screen Menu 1 Display Status Diagram

The third line: First input the specifications of the test object (MODEL), which are respectively defined to be in six digits and in three digits; then input the capacity S (kVA) of the test object, which is defined to be in six digits;

The fourth line: First input the rated low voltage Un (V) of the test object, which is defined to be in six digits; then input the low-voltage current In (A) of the test object, which is defined to be in six digits;

The fifth line: Input the option of the single phase (Single) / triphase (Tri) measurement mode. S indicates the single phase measurement mode and T indicates the triphase measurement mode. Press the “←” key on the panel to respectively choose T or S;

The sixth line: Input the phase voltage (Phase) / line voltage (Line) to display the option. 0 indicates that the messurement displays phase voltage, that is to say, the voltage parameters that the screen menu 3 and 4 display all indicate the phase voltage. 1 indicates that the measurement displays the line voltage, that is to say, the voltage parameters that the screen menu 3 and 4 all indicate the line voltage. Press the “←” key on the panel to respectively choose 0 or 1; choose 1 when regulating the divice verification;

The seventh line: First input the converted temperature (used in load test) option. 0 indicates that the converted temperature is 75℃ and 1 indicates that the converted temperature is 120℃. Press the “←” key on the panel to respectively choose 0 or 1; then input the load loss option to calculate the reference temperature: 

       0 indicates calculation as per Pk75 (or 120) = PKn·Kt.

1 indicates calculation as per Pk75 (or 120) =〔PKn+Pr(K²t-1)〕/Kt

Press the “←” key on the panel to respectively choose 0 or 1.

The eighth line: Input the resistance value Ω (Resistor) of the sum of the resistance of the three test leads of the test device (for calculating the line loss), which is defined to be in seven digits. If not considering the influence of the resistance of the test leads, this option could be set “0.0”. 

The above set parameters can all be saved without power supply. 

5.1.2 Screen Menu 2 (parameter setting of the test) 
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Figure 4 Screen Menu 2 Display Status Diagram

This screen is for inputing of the calculating parameters that the test needs and shall be input according to the tapping position. 

The first line: First input the high voltage UN (kV) of the test object, which is defined to be in six digits; then input the high-voltage current IN (A) of the test object, which is defined to be in six digits; 

The second line: First input the medium voltage Um (kV) of the test object, which is defined to be in six digits; then input the medium-voltage current Im (A) of the test object, which is defined to be in six digits; if there is no medium winding, then this option may not be set. 

The third line: First input the low voltage Un (kV) of the test object, which is defined to be in six digits; then input the low-voltage current In (A) of the test object, which is defined to be in six digits; 

The fourth line: Inpu the average value of the resistance RH (Ω) of the high voltage winding wires, which is defined to be in eight digits; 

The fifth line: Input the average value of the resistance Rm (Ω) of the medium voltage winding wires, which is defined to be in eight digits; if there isno medium voltage winding, then this option may not be set. 

The sixth line: Input the average value of the resistance RL (Ω) of the low voltage winding wires, which is defined to be in eight digits;

The seventh line: Set the measuring winding (Relation). First input the measuring winding input end quantity (choose one option from H, M and L), then input the output end quantity (choose one option from H, M and L); press the “←” key on the panel to respectively choose H, M or L. If H·V-L·V is set, then it indicates that the measuring winding is high voltage – low voltage; the setting range of the winding tapping position (Value) is 00-99; 

The eighth line: Input the temperature Temp (℃) of the test object, which is defined to be in four digits; 

The above set parameters can be saved without power supply. 

Note: When setting each parameter, please do not set the decimal point at the first digit in case of causing miscalculation of each index. 

5.1.3 Screen Menu 3 (no-load test): 
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Figure 5 Screen Menu 3 Display Status Diagram

The first line: The first line displays the symbols and units of the measured parameters. Urms (V) indicates the root-mean-square value (Unit: V) of each measured phase or line voltage; Urec (V) indicates the average value (Unit: V) of each measured phase or line voltage; I (A) indicates the root-mean-square value (Unit: V) of each measured phase current; P (W) indicates the active power (Unit: W) of each phase; 

The second, third and fourth lines respectively display the value of relevant phase (the voltage is the line voltage);

The fifth line respectively displays the arithmetic mean of the root-mean-square value of the triphase line voltage, the arithmetic mean of the average value of the triphase line voltage, the arithmetic mean of the root-mean-square value of the triphase voltage and the total active power; 

The sixth line displays the total power factor PF and frequency F (Hz); 

The seventh line displays the no-load d (%),P0 (W) and I0(%);

The eighth line respectively displays the transformer test number No (in seven digits), voltage transformer ratio Uk (in six digits, input the variable ratio and the following menu displays the some implications), current transformer ratio Ik/5 (in four digits, the secondary current is defined to be 5A; only the primary current of the transformer IK is required to be input rather than the ratio; the following menu displays the some implications). 

5.1.4 Screen Menu 4 (load test): 
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Figure 6 Screen Menu 4 Display Status Diagram

The first, second, third, fourth and fifth lines display the same or similar implications as above; 

The sixth line displays Pkn, et and ek; 

The seventh line displays the calculated value of the short circuit impedance Zk as well as the value of PK75 (W). 

The eighth line displays the set number No. of the transformer under test, multiplying power of the voltage transformer UL and multiplying power of the current transformer Ik/5. 

5.2 Back Panel
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Figure 7 Back Panel Layout Plan

The sign ○ in the figure is the red binding post; sign ● is the black binding post; UA, UB and UC respectively correspond to the A, B and C triphase voltage input ends on the display screen of the front panel; the red binding post ○ is the high (the same name) end and the black binding post ● is the low (not the same name) end; IA, IB and IC respectively correspond to the A, B and C current input ends of the front panel; the red binding post is the current input (the same name) end and the black binding post is the current output (not the same name) end; the binding post with the “┴” sign is the chassis ground which has been connected to the device case. The back panel is respectively installed the printing interface, communication interface, power socket and fuse holder. 

5.3 Operation Method

There are two states for the operation of the device: the parameter setting state and measuring state. Press the “SET” key to enter into the setting state which will be displayed by the flickering cursor (square) on the screen; press the enter key “←┘” to exit the setting state and go back to the measuring state. The setting state comprises 13 keys which are 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, “.” ←, and ←┘; the measuring state comprises six keys which are No+, No-, MENU+, �MENU-, STOP and PRINT. 

Turn on the power of the device and the LCD screen will display in the format of Menu 1. If the parameters are not set, press the MENU+ and Menu 2 will be entered; press the MENU- and Menu 4 will be entered. If the parameters are to be set (input), press the “SET” key to enter into the parameter setting state, and then the cursor 1 of “No” will flicker; press the numric keys to input the number of the transformer; continuously press the “SET” key and the flickering cursor will move in the order of year, month, day, S, Un,…; press the enter key “←┘” to exit the setting state and the flickering cursor will disappear. 

After entering into the screen Menu 2, press the “SET” key to enter into the parameter setting state, then the cursor 1 of the “UN” will flicker; press the numeric keys to input the numerical value; continuously press the “SET” key and the flickering cursor will move in the order of IN, Um, Im, Un, In, RH, Rm and RL; press the enter key “←┘” to exit the setting state and the flickering cursor will disappear.

After entering into the screen Menu 3, press the “SET” key to enter into the setting state, then the cursor 1 of the current multiplying power Ik will flicker; press the numeric keys to input the multiplying power; continuously press the “SET” key to conduct according to the cycle of Ik, Uk and No; press the “←┘” key to exit the setting and enter into the mearing state. 

Afte entering into the screen Menu 4, press the “SET” key to enter into the setting state. The setting order is pursuant to the cycle of Ik, Uk and No. Press the “←┘” key to exit the setting and enter into the measuring state. 

Under the following menus, if in the measuring state, press the “No+” key and the number of the transformer will automatically add “1” to the original number; press the “No-” and the number of the transformer will automatically subtract “1” from the original number. Press the “STOP” key and the instantaneously displayed data will be locked. 

Under the measuring state, press the “PRINT” key and the printer will print the data and tables out in the prescribed form. 

5.4 Single Phase Measurement Operation 

Conduct the wiring correctly as per Figure 8 and Figure 9 (A phase input is prescribed) while forbiding wiring on the eight binding posts of UB, IB, UC and IC. 

First set the “Single / Tri” (single phase / triphase measurement mode) in the screen menu 1 as S, then select the single single phase measurement mode; set the “Phase / Line” (phase voltage / line voltage measurement display options” as 0 and then select the phase voltage display. 

Under single phase measurement, all parameter values in the third, fourth and fifth lines of Menu 3 and Menu 4 are displayed as “0”; the data of the second line (A phase) is the single phase measured data and the rest data is calculated as per single phase.

5.5 Precautions for Divice Verification 

 Set the “Single / Tri” in Menu 1 as “T” (triphase measurement mode) and the “Phase / Line” as “0”. 

 When verifying the B phase and C phase data respectively, the B phase and C phase voltage must be connected in parallel with A phase to ensure that there is voltage input for A phase.

6. Print port

    25 needle print port connection is as follows:                                    

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	STB
	D0
	D1
	D2
	D3
	D4
	D5
	D6
	D7
	null
	BUSY
	null
	null


	 14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25

	null
	null
	null
	null
	GND
	GND
	GND
	GND
	GND
	GND
	GND
	GND


    Print port can choose LQ300K,LQ1600K,and other Print compatible with the printer.

7. Communication Function

7.1 serial communications interface (DB-9 needle)

	1
	2
	3
	4
	5
	6
	7
	8
	9

	null
	RXD
	TXD
	null
	GND
	null
	null
	null
	null


7.2 Serial Port Communication Protocols

7.2.1. serial link: RS232 standard level (12V), pins (nine-pin): 2-RXD；3-TXD；5-GND.

7.2.2. serial communication mode: A data frame(10 bits), A start bit, A data word (8 bits),A stop bit. (corresponding to 8051, 8096 Serial Port Communication Mode)

7.2.3. Baud rate: 9600bps。

7.2.4. Serial port command codes: the instrument will communicate with the host as the slave and perform corresponding operations after receiving the commands with the command code of single byte.

2AH: For all parameters data (V1, Vrect1，A1, W1, COSΦ1, Hz1；V2, Vrect2，A2, W2, 

COSΦ2, Hz2；V3, Vrect3，A3, W3, COSΦ3, Hz3；V, Vrect，A, W, COSΦ, Hz,P0)

  2DH: Reset the instrument.

  Notice: Instrument is received after the above command, the echo parameter data, each of the parameters of 5 bytes (If send 2AH, acceptable to 25 parameters, a total of 25 × 5 = 125 bytes), See serial data structure data format.

7.2.5. Serial data structure: 


The instrument will loop back corresponding parameter data after receiving the command code. Each parameter occupies five bytes, the first four bytes for mantissa and the last byte for exponent. The data format adopts scientific notation, namely the radix point after the first BCD code, and its structure is as follows:    
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Exponent,the first bit is data sign , the second bit is exponent sign , the lower 6 bits is exponent data(0~63H).For example:

The floating point numbers of 1.2345678×10-4 is 12345678,44 data receiving order: 78,56,34,12, 44 

The floating point numbers of -8.7654321×102 is 87654321,82 data receiving order: 21,43,65,87, 82

XII.Maintenance 
1.The equipment is used for continuous work, the rated capacity of the working power supply should be more than 1.5~2 times that of the equipment, 

2. Better to choose test leads in 2A/mm2, the length should be as short as possible
3.After unpack the polywood box , check whether the main loop terminal is loose and the voltage regulator is in good contact  

4.If test device is not used for a long time,it’s necessary to use 500V megohm meter to check the insulation resistance of the main circuit to the ground before use, and the resistance value should not less than 2MΩ  .
5.Ammeter gear switch is not allowed to switch with load.

6.Should be grounded firmly while in testing .
7.The instrument has overload alarm function. When the voltage or current of a certain phase exceeds the range, the corresponding position of the LCD screen displays "E001", and the buzzer in the instrument gives an alarm sound. At this time, the voltage should be reduced immediately.  

8.After startup, voltage and current input should be correctly connected according to the corresponding high-end and low-end.
XIII.Packing List 
1. Automatic Console                1set
2. Variable boost system                   1set
3. 30/100 AC oil-filled Test Transformer          1 set              

4. Power cord                                1set 
5. Wire between Console and Variable boost system         1set
6. Wire between Console and Oil-filled Test Transformer      1set
5. Grounding wire                          1 set
6.  Operation Manual                         1pc
7.  Factory test report                   1pc
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