[image: image11.jpg]FIMDO



 Wuhan Goldhome Hipot Electrical Co.,ltd                                      www.hvcablehipot.com 

Operation Manual
HMCXZ-270kVA/270kV
AC Variable Frequency Resonant Test System
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WUHAN GOLDHOME HIPOT ELECTRICAL CO.,LTD
Tel.：+86-13720185294           Fax：+86-27-84625205

Email：goldhome02@cablehipot.com         Web.: www.hvcablehipot.com
Add.: No.A25-1, Huading Mould Industrial Park, Hannan, Wuhan, Hubei, China

Dear customer,

Thank you for purchasing our frequency resonant test device.Before using this product, please read the instructions carefully, it may help you use this instrument skillfully.


Our aim is to constantly improve and perfect our product, the product you use may have a little difference with the manual. If that happens, then we will update you, please forgive me! 


If you have any unclear issue,please contact with the after-sale service department, we will give you the best solution.
	Warning!

Due to the input/output terminals, test column, etc, may take voltage,When you plug and unplug the test line and power socket,they produce edm, be careful the shock, avoid electrical shock, pay attention to safety!

	Warning!
When testing,The High Voltage Reactor was prohibited strictly placed on a metal or prefabricated floor containing a metal mesh. Otherwise,the variable-frequency power source may can’t find the resonance frequency,and the high voltage reactor will generate eddy-current that will reduce the Q value. In severe cases, the high voltage reactor dueing to eddy-current would cause acutely temperature rise,that will burn down the inner winding. 

After each test, please be sure to cut off the variable frequency source’s control power (air switch) to ensure that no voltage output，then can be carried out for next test or the end of the test.




Discreet guarantee

Warranty of out product is one year. Above one year as products appear defects,we will provide lifetime maiantenance and technical support. 

Safety requirements

Please read the following security precautions to avoid personal injury, and prevent this product and connected products to be damaged. In order to avoid the possibility of danger, this product can only be used within a prescribed scope.

Only qualified technical personnel to executable maintenance

-- prevent fire or personal injury!

Use appropriate power cord: can only use this product special, and conform to the product specifications of the power cord.

Properly connect and disconnect: when tests conductors and charged terminal connections, not optional connect or disconnect test wires.

Product grounding: this product except through the power grounding wires grounding,shell grounding column must be grounded. In order to prevent the shock, grounding must be connected with the ground conductor. With this product in the input or output terminal connections and shall ensure the product before already correct grounded.

Note that all terminal's rated value: in order to prevent fire or shock, please note all the rated value and mark of the product. please read this product before operation instruction, in order to further understand the information about rated value.

Don't operate without instruments cover plat ,such as already unloaded plat or panel, please do not operate this product.

In a suspicious fault, not operation: such as suspect this product has damaged, please contact the company maintenance personnel for inspection, do not continue to operate.

Do not operate in damp environment

Please do not operate in flammable environments

Maintain product surface cleaning and drying
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Chapter I  Product Overview

The device is mainly aimed at consumers 66kV,220kv cable design and manufacture , Reactor using separate design not only can meet high voltage, low current equipment test conditions request, and can satisfy the consumers’ 10kV cable such as low voltage ac pressure test requirements. Has a wide scope, earth, city and county level shall high-voltage test departments and electricity installation, repair engineering unit ideal compression test equipment.

The device is mainly Variable-frequency power source, Exciting transformer, High voltage reactor,  Capacitive voltage divider composition.

Series resonance in the power system application advantages:
1.The required power supply capacity is greatly reduced. The series resonant power supply uses the resonant reactor and the capacitor resonance to generate high voltage and large current. In the whole system, the power supply only needs to provide the part of the system that consumes power. Therefore, the power required for the test is only 1/Q of the test capacity. 

2.The weight and volume of the equipment is greatly reduced. In the series resonant power supply, not only the bulky high-power voltage regulating device and the ordinary high-power power frequency test transformer are omitted, but also the resonant excitation power supply only needs to test the capacity of 1/Q, so that the weight and volume of the system are greatly reduced, generally 1/10-1/30 of the common test device.

3.Improve the waveform of the output voltage. The resonant power supply is a resonant filter circuit, which can improve the waveform distortion of the output voltage and obtain a good sinusoidal waveform, effectively preventing the harmonic breakdown of the testing sample from being accidentally broken.

4.Prevent large short-circuit currents from burning the point of failure. In the series resonance state, when the insulation weak point of the sample is broken, the circuit is immediately detuned, and the loop current rapidly drops to 1/Q of the normal test current. When the parallel resonance or test transformer method is used for the withstand voltage test, the breakdown current immediately rises several tens of times. Compared with the two, the short-circuit current and the breakdown current are hundreds of times different. Therefore, series resonance can effectively find the insulation weakness, and there is no big short-circuit current burn failure point.

5.No recovery over-voltage will occur. When the testing sample breaks down, the high voltage also disappears immediately due to the loss of the resonance condition, the arc is extinguished immediately, and the recovery voltage is re-established for a long time. It is easy to disconnect the power supply before reaching the flash voltage again. This voltage recovery  is an intermittent oscillation process of energy accumulation,  and the process is long,  no recovery overvoltage occurs.


Main function and its technical characteristics:

1. Device with over-voltage,over-current, zero startup, system detuning,high voltage flashover fault,ect  protection function.the over-voltage over-current protection value can be set according to the needs of user.flashover protection movement when the test object flashover, and mark down flashover voltage value, for test analyzed.

2. The whole device ,the largest piece very light weight not more than 40kg and convenient for field use.

3.Device has four working mode, user-friendly according to the site condition flexible choice, improve test speed.working mode as automatic mode,manual mode,automatic tune mode and manual boost mode.

4.Can store and print data,nonlocal print data, the serial number of the stored data is number, easy to help users digital identification and searching.

5.Frequency starting point can be set arbitrarily within prescribed scope when the device automatic frequency sweep.Sweep frequency direction can choose to up or down,, meanwhile color LCD big screen display scanning resonance boost and timing curve, be convenient for the user intuitive understanding whether find resonant point.

6.Adopted DSP platform technology, according to user needs ,can conveniently increase or decrease function and upgrade, but also makes the man-computer exchange interface humanized.

Chapter II Technical parameter

1.HMCXZ- manufacturers code

   270kVA - rated capacity, the unit is kVA

   270KV- voltage class, the unit is kV;

Technical parameter of the whole test system

Rated voltage :

AC withstand voltage test for 110kV power transformer, CT/PT, insulator, busbar, GIS,etc.

2). Output voltage waveform distortion rate: < 1.0%

3). Continuous working allowed: 30mins under voltage; 60mins if cables testing;

4).The device itself quality factor: Q > 50

5).Cable full load factors: Q > 30 (load related)

6). Input voltage: single phase 220V   three phase380V 

7). Frequency adjustment range:  30Hz ~300Hz

8). System measuring precision: 1.5%

9). Device with over-voltage,over-current, zero start up ect,protection function

3.Technical parameter of each components

Variable-frequency power source CHXB-15kW/220V/380V         1set 
a)Rated output capacity：15kVA

b)Working power：220V/380V，50 HZ 

c)Output voltage：0 – 400V，single phase/30~300Hz

d)Rated input current：39.4A

e)Rated output current ：37.5A

f)Output waveform ：sine wave 

g)Voltage resolution： 0.01kV

h)Voltage measurement accuracy ：0.5%

i)Frequency adjustment range：30 – 300Hz

j)Frequency adjustment resolution：≤0.1Hz

k)Frequency stability：    0.1%

l)Running time：Continuous working 60min under rated capacity  

m)The highest temperature of components running continuously for 60min under rated capacity is no more than 65K

n)Noise level：≤50dB

High voltage reactor  DK-45kVA/45Kv            6pcs

Rated capacity：45kVA

b) Rated voltage：45kV

c) Rated current：1A

d) Inductance：110H/pc

e)Continuously working time : 60mins
f) Quality factor：Q≥50 (f=45Hz)

f) Working frequency：30 – 300Hz
3) Exciting transformer  JLB-15kVA/15kV/5kV/3kV/0.2kV0.4kV    1set

a) Rated capacity：15kVA

b) Input voltage：200V/400V

c) Output voltage：3kV/5kV/15kV
d) output current:5A；3A；1A

Capacitive voltage divider FCR-300kV -500 pF         1set

a) Rated voltage：300kV

b) HV capacitance：500PF

c) Working frequency：30～300HZ
Test wires and accessory   1set

Tested object 

1.  10kV，300mm²and below ，3km cable AC withstand voltage test，maximum capacitance≤1.13μF，test frequency 30-300Hz，maximum test voltage 22kV.
2.  35kV，300mm² and below，1km cable AC withstand voltage test，maximum capacitance≤0.58μF，test frequency 30-300Hz，maximum test voltage 52kV.
3.  110kV，35kV switchgear, CT/PT, insulator, busbar, GIS，AC withstand voltage test, test frequency 45-65Hz，maximum test voltage 264kV
Chapter III Application

1.Withstand voltage of XLPE power cable    
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①variable frequency power source  ②exciting transformer   ③reactor

④reactor                            ⑤ voltage divider       ⑥ be tested cable

10kV，185mm²and below, 1.5km cable AC withstand voltage test，maximum capacitance≤≤0.468μF，test frequency 30-300Hz，maximum testing voltage  22kV,testing time 60mins,(According to GB50150-2016 Standard)

2)10kV，400mm²and below, 1km cable AC withstand voltage test，maximum capacitance≤≤0.4213μF，test frequency 30-300Hz，maximum testing voltage  22kV,testing time 60mins,(According to GB50150-2016 Standard)

3）35kV，50mm²and below, 1.4km cable AC withstand voltage test，maximum capacitance≤≤0.161μF，test frequency 30-300Hz，maximum testing voltage  52kV,testing time 60mins,(According to GB50150-2016 Standard)

4）10/35kV power transformer，high voltage combined switchgear cabinet, CT PT, insulator, wall busbar, GIS high voltage switchgear, test frequency 45-65Hz，maximum testing voltage 42/95kV , testing time 60mins, (According to GB50150-2016 Standard).

2.Relational table for usage of reactor

	Device combine

Test object
	Reactor

45kVA/45kV  6pcs
	Exciting transformer output selection

	35kV electrical cable
	1000m
	2pc in series, 3group in parallel
	3kV 

	10kV electrical cable
	3000m
	6 pcs in parallel
	3kV

	35kV Switchgear , busbar, GIS, etc
	3 pcs in series 
	5kV

	110kV Switchgear , busbar, GIS, etc
	6 pcs in series
	15kV


1）The above configuration proposal is made according to the longest cable.

2) For short cable or test object with no capacitance,in order to reach to find resonance frequency,usually connect the resonance capacitor with loop in parallel.

Chapter IV  Function Instruction

Device basic instructions

1.1 Power supply
When the power supply(input voltage ) is three-phase 380V/50Hz,please connect ABC

When the power supply(input voltage ) is single-phase 220V/50Hz,please connect AC

Attentions:the power supple(input voltage) must not be lower than 220V,otherwise the variable-frequency power source will not work. When the input voltage is single-phase 220V,the power of the variable-frequency power source will reduce to half. When the input voltage is single-phase 220V the boost step will twice as fast than the input voltage is three-phase 380V,and might be prone to occur flashover fault in the processing of  finding resonance frequency and boosting.

1.2.Instruction of Variable-Frequency Power Source Panel
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Figure 1  Panel

Signal: use to connect with the low voltage arm of the voltage divider,the largest voltage is 300V, input impedance is 10M.

Output: variable-frequency power source 0~400V/30~300Hz output terminal should be connected with exciting transformer input terminal.
Input: when the input voltage is three-phase 380V,please connect ABC,when the input voltage is single-phase 220V,please AC 

PE: ground terminal,use to system safe grounding

LCD display: use to display parameter set,resonance,boost,time curve,Function status prompt,menu data and so on.

Printer: use to print test data.

Printer power:printer power switch

Reset: use to reset when occur such situation as load mistuning,variable-frequency power source overheat,and other protect action.

Emergency stop: in the case of emergency,please press this button.

Power indicator:when power switch is open,the indicator light means power on

Power switch:power switch,when open,the power indicator light.

USB:can be connect with USB Flash Drive,transmission test data.

1.3. Connect with the Power Supply

When open the “power switch” on the Variable-frequency power source,the “power indicator” light,LCD lighting display.

Attentions:when the fan at the both side of the Variable Frequency Power Source run,that means the power components in the device are running normally.If the fans doesnot run,that means the device inner overhot or did not reset after last test.In that case,user should colse the “power switch”,place the device at the ventilated place for 1 hours,re-start the “power switch” after the internal temperature lowered appropriately.

When the fan does not start regularly, recommend to contact the manufacturer immediately.

In case of non-recoverable failure of the equipment, please do not disassemble the instrument by yourself.

2.Touch screen explains.
The display of the Variable Frequency Power Source is touch screen.

The self-test screen after starting up,showed on the LCD display interface as figure 2
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Figure 2  Self-test Screen

Standby screen,showed on the LCD display interface as figure 3
[image: image5.png]File

7608-00-08  70:00: 64





Figure 3  Standby Screen

“Set”: Click it to enter into parameter set interface

“File”: Click it to enter into test record interface 

“Manu: Click if to enter into manual test interface

“Auto”:Click it to enter into auto test interface

After click “Set”,the LCD display interface is shown in figure 4 ,click the small window to set data.
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Figure 4  Set Interface

Parameter Settings before the test:
Set Test Voltage 
Set the test voltage of the first, second and third stages, click the small window of test voltage to set the test voltage such as "108.2" kV, click the window of digital keyboard "ENTER" to confirm. Note: The test voltage shall not lower than the test voltage of the previous stage, otherwise the test will not be carried out at this stage.

Remark:  When setting test voltage, the highest voltage of the device is the voltage marked on the nameplate of the device. The setting test voltage must not exceed the voltage marked on the nameplate . Otherwise, the measuring accuracy of the device will be reduced or the device will be damaged directly.

Set Alarm Voltage 
The alarm voltage is usually 1.1~1.2 times of maximum test voltage. Click the small window of alarm voltage to set the alarm voltage, such as "120" kV. Click the window of numeric keyboard "ENTER" to confirm
Set Alarm Current

The alarm current is usually the rated current of variable frequency power source .

Click the small window of  Alarm Current to set the  Alarm Current such as "50" A. Click the window of numeric keyboard "ENTER" to confirm
Set Flashover Factor 

Set the protection value of high voltage output flashover voltage,percentage.

When test,the test object will discharge at the process of withstand, or when the power supply voltage is extremely unstable,There may be high-voltage output fluctuations to when test object withstand.Setting the flashover factor is the best protection for the test object.Protect the tested product which in the withstand case,its withstand value will not over limit when occur high voltage output fluctation, to avoid the tested object bears the risk of ultra-high withstand value or breakdown,flashover factor is generally set at 10~20%.

Click the small window of Flashover Factor to set theFlashover Factor such as "30" %. Click the window of numeric keyboard "ENTER" to confirm
Set Withstand Time in Auto test 
Set The First Stage Withstand Time, The Second Stage Withstand Time, The Third Stage Withstand Time in automatic testing .

Click the small window of Withstand Time to set the Withstand Time such as "1" minute. Click the window of numeric keyboard "ENTER" to confirm
Set Manual Withstand Time
Click the small window of Manual Withstand Time to set the Manua Withstand Time such as "1" minute. Click the window of numeric keyboard "ENTER" to confirm
Set Tuned Voltage

Set the initial output voltage for tuning. Usually set Tuned Voltage in20V (For test object in low capacitance and high Q, such as power transformer, GIS, busbar, set 20V . For test object in large capacitance and low Q, such as power cable, generator, motor, set 30~60V)

It is convenient for the host to find the resonance point quickly and accurately .Click the small window of Tuned Voltage to set the Tuned Voltage such as "20" v. Click the window of numeric keyboard "ENTER" to confirm
Calculate Approximate tuning frequency

The purpose of calculate approximate tuning frequency is for preparation of setting tuned frequency.  Input the Inductance , click the small window of Inductance to set the Inductance such as "500"H. Click the window of numeric keyboard "ENTER" to confirm.

Set Inductance “500”H, Capacitance “0.0095”uF, the calculate Approximate tuning frequency is “211”Hz
Set Start Frequency and Termination Frequency 
Approximate tuning frequency plus or minus 20~30Hz equals to Start Frequency.

Such as set Start Frequency “220”Hz,Termination Frequency “260”Hz ,click the window of numeric keyboard "ENTER" to confirm.

If unknown Inductance or Capacitance, set minimum Start Frequency “30”, Termination Frequency “297”Hz, can also find out resonance point ,just take loner time, such as 1~2 minute .

Help  
Click“Help”button enter into Help interface , to  Check the parameter setting instructions, inverter alarm code
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Figure 5  Set Interface

Home
Click Home back to interface Standby Screen in figure 3
Chapter V Operation Step

Correctly connect the test circuit according to the “cable withstand voltage test wiring diagram” and relevant requirements.Set up test warning signs on site.Set test parameters correctly.  
1.Automatic Test

Click “Auto”in figure 3,  enter into Automatic Interface Figure 6. Click “ Start”, a confirmation window will pop up, click “ Start” , then device will set tuned voltage automatically , search resonance point quickly, carry out booting, withstand voltage ,step-down voltage for each stage, and stop .
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Figure 6 Automatic interface 

In order to better find the exact resonance frequency,The tuned of the instrument under this function is divided into two steps: rough tuning and fine tuning,both are proceed automatically, only completed tuning, automatically enter the next interface.

Because it is tuned at low voltage,the resulting high voltage will not cause any damage to the tested object,so be patient.Even in the most adverse condition, the automatic tuning time will not exceed 2 minutes.

In case of emergency, click emergency stop and the voltage of the equipment will return to zero quickly.

If you need to stop the test halfway, click step-down to stop, and the voltage will return to zero slowly.
2.Semi-automatic test/ Manual Test 
 Click “Manu”in figure 3, to enter into Figure 7 Manual Test interface. Click “ Start”to tune manually or automatically , step-up and step-down voltage manually .
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Figure 7 Manual Test interface 
Semi-automatic test

Click “Tune”,then it will tune automatically , after finish tuning,click voltage "increase, decrease" to manually boost .
Manual Test 

click frequency arrow "increase, decrease",then it begin tune manually. After finish tuning, click voltage "increase, decrease" to manually boost .
Over-voltage Alarm

When the test voltage exceeds the preset alarm voltage, a striking alarm will appear at the lower right corner.
Test result 

Click “File” Figure 3,to enter into test result interface Figure 8 
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Figure 8  Test Result 

“Last Group”  “Next Group”: Click it to view Historical Data
“Del Current Data”: Click it to delete the current test data

“Del All Data” : Click it to delete will delete all test data
“Single-P printed”: Click it to print current page 

“Home”: Click it to back to Standby Screen in Figure 3 
Chapter VI. Attentions

1. This test equipment should be operated by high-voltage test professional operators. Read the instruction manual carefully and train after repeated operation before operating.

2. Operators are more than 2 persons. Operation process should strictly abide by the safety procedures of the unit for high voltage test.

3. In order to ensure the safety and correctness of the test, in addition to being familiar with this product manual, it must also be tested in strict accordance with relevant national standards and regulations.

4. The connection lines cannot be connected incorrectly, otherwise the test device may be damaged.

5.When the device is used, the output is high voltage or ultra high voltage,  it must be grounded reliably, paying attention to the safety of operation.
Chapter VII. Trouble shooting

 The fan can’t be started 

After the emergency stop, fault protection, and detuning protection, the "fault reset" is not pressed

2）Internal temperature is too high, power component thermal protection

Solution: Turn off the power of the instrument, leave the instrument for about 30 minutes, turn the power back on, press the “Reset” button on the instrument panel, and then start the instrument.

2.Auto tuning cannot be completed, no resonance point can be found

Appearing phenomenon: The tuning curve is completely a straight line. After the tuning is 

completed, the instrument prompts that there is no resonance point.

Reason: The loop circuit is not well grounded, the test circuit is wired incorrectly, and the 

device is open circuit.

Solution:

1)Check that the grounding device is reliable and the grounding cable whether has a disconnection point.

2)Check the continuity of the high and low voltage coils of the excitation transformer

3)Check the continuity of each reactor

4)Check the continuity of the signal line of the voltage divider

5)Check the on and off of the high and low voltage capacitor arms of the voltage divider

6)There is no resonance point when the device itself boosts, and it is also necessary to check

 the on and off of the compensation capacitor.

3.It can't boost to testing voltage

Appearing phenomenon:

1)The tuning curve is a curve with a lower peak

2)During the test, the primary voltage is higher and the high voltage is lower. Even when it does not not raise to testing voltage, the primary voltage has reached the rated voltage, and the loop is automatically stepped down.

Reason:

1)The reactor does not match the capacitance of the sample, and the resonance point is not accurately found.

2)The sample has high  loss, the Q value is too low

3)The output high voltage  of  Excitation transformer  is low

4)The high voltage cable is too long or it does not use a high voltage stun line

Solution:

1)The compensation capacitor will be connected to the test circuit to increase the loop capacitance.

5)Connect as many reactors as possible in series to increase loop inductance

6)Increase the output voltage of the excitation transformer

7)Make the test sample dry , in order to improve the insulation strength of the test article and reduce the active loss of the circuit

8)Generally, when the device has a higher voltage output, use a high-voltage stun line, or change the ordinary high-voltage output line into a shorter connection, generally its distance is no more than 5 meters.
If all the problems are still remain, please contact the manufacturer and do not disassemble the instrument.

Chapter VIII. Reference Standard

GB50150-2016 《Electrical equipment installation engineering-standard for hand-over test of electric equipment》

DL/T 849.6—2004  《High voltage resonant test equipment》

GB10229.88   《Reactor》

DL/T 596-1996  《Electric power equipment preventive testing procedures》 

IEC358(1990) 《Coupling capacitors and capacitance dividers》
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