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I、Notice

Without hanging grounding rod and discharging totally，prohibiting to touch the HV side of transformer and capacitive voltage regulator
Power supply capacity of the main loop should meet the max.output power

All grounding is one point grounding

When changing the environment, the relative temperature difference should less than 25℃ and work after 12 hours 

Prohibiting from water、ice、snow in the surface of casing and shell
II、General safety requirement

Pls reading the following safety notice in case of personal injury and avoiding the product or other connecting products being damaged. To avoid the probable danger，the product only can work in regulated field.
Only can be maintain by technicians appointed by Manufacturers

Avoid fire and personal injury.

Using the proper wire.
Appropriate connection and disconnection. When testing, don’t disconnect or connect the wire randomly.

Grounding The product ground by specialized wire, before connecting the input and output end, making sure that the product ground correctly.

Pay attention to the rated value of all parts. To avoid fire and electric shock danger, pls notice all rated value and sign. Before connecting, pls read the operating manual to have a knowledge of relative rated value information.

Avoid to touch the bare wire. When working, don’t touch the bare wire. During the connection and demolition, comply with the HV test discipline.

Don’t operate when having the suspicious breakdown. If doubt that the product is damaged, pls contact with Manufacturers.

Do not operate in the explosion environment.

Maintain clean and dry.

Operating manual 

III、CJDY Series impulse voltage generator Operating manual
This series of impulse voltage generator is mainly used to produce full wave standard lightning impulse voltage, lightning impulse voltage wave and the oscillation lightning impulse voltage, standard operating impulse voltage wave, impulse voltage wave oscillation operation, steep impulse voltage wave, for insulator, air gap, casing, power transmission and transformation equipment such as power transformer, lightning arrester, GIS impulse voltage test and other scientific experiments.
This series of impulse voltage generator adopts epoxy pillar tower structure, the stage voltage is 200 kV.Impulse voltage generator has advanced technical index, compact structure and beautiful appearance.

一、Main technical data
CJDY series impulse voltage generator is mainly composed of charging device, body, control equipment and measuring equipment.FIG. 1 shows the block diagram of this series of impulse voltage generators.
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FIG. 1 Block diagram of impulse voltage generator
1、Conditions of use
1.1 Not more than 1000 meters above sea level;
1.2 The ambient temperature is -10℃ ~ +45℃, and the relative humidity is no more than 90%.
1.3 Free of dust and corrosive gases;
1.4 The generator body should be reliably grounded nearby, and the grounding grid should have low grounding resistance (below 0.5 ohm) and good impact characteristics.
2、Rated parameters
2.1 Level voltage: ±200kV
2.2 Output voltage waveform
Can produce + 1.2/50 microseconds standard lightning impulse voltage wave, wave cutoff time within 2 to 6 microseconds of lightning impulse voltage wave, wave head time no more than 15 microseconds oscillation lightning impulse voltage wave, plus or minus 250/2500 microseconds standard operating impulse voltage wave, wave head time is greater than 100 microseconds impulse voltage wave oscillation operation and various gradient (for example 1000 kv/ms, 2500 kv/ms) of steep wave impulse voltage wave.
2.3 Voltage utilization factor：

When the total load capacitance is 300-1000 picofarads, the utilization coefficient of lightning impulse voltage wave (including full wave and truncated wave) is ≥ 90%, and the utilization coefficient of standard operating impulse voltage full wave is ≥ 85%. When the load capacitance is below 3000PF, the voltage utilization coefficient of standard lightning wave is ≥ 85%, and the voltage utilization coefficient of standard operating impulse voltage full wave is ≥ 75%.

2.4 Service duration
In 2/3 rated voltage above, every 120 seconds charge and discharge once, can run continuously.Under 2/3 rated voltage, charge and discharge every 60 seconds, can run continuously.
2.5 The control part：

Manual control, constant current charging, instability of charging voltage no more than ±1%, deviation of charging voltage and reference voltage no more than ±1%, adjustable accuracy of charging voltage is ±1%.
二、Charging device
The principle circuit of the charging device is shown in Figure 2 (SCR is cancelled when electric control is adopted).
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FIG. 2  Schematic diagram of charging device
The charging device is composed of the inductance and capacitance of the constant-current device, two-way thyristor, charging transformer, high-voltage silicon rectifier, protection resistor, DC resistance voltage divider, automatic grounding device and other components.
The charging transformer, high voltage silicon rectifier, protective resistor, DC resistance divider and automatic grounding device are mounted on a manually propelled channel steel chassis.
The charging device adopts symmetrical voltage doubling charging method.The charging transformer is of an oil-immersed structure with an insulating shell. The primary side voltage is 380 v, the secondary side voltage is 80 kV, and the capacity is 10 kVA.
The high voltage silicon rectifier adopts the type of  2DL-300 kv /500 mA, and its protection resistance is about tens of thousands of euros.Changing the polarity of two silicon rectifiers can change the positive and negative polarity of the charging voltage.High voltage silicon rectifier and protection resistance are supported by insulation pipe.
In the case of manual voltage adjustment, a button can be used to control the DC output voltage of the charging equipment. The automatic grounding device adopts electromagnet separation and grounding structure, and the charging equipment can be automatically grounded after the test.The DC resistance voltage divider is of oil-immersed insulation shell structure, and the earthing shield ring is installed in the earthing end attachment. The voltage of the low-voltage arm is introduced into the console with the shield wire.
三、ontology
The principle circuit diagram of the impulse voltage generator body is shown in Figure 3.
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FIG. 3 Schematic diagram of impulse voltage generator body
The impulse voltage generator is charged in an asymmetric voltage doubling mode, and the highest charging voltage of each stage is 200 kV.The main structure is insulated pillar tower type, each stage has a double bushing (or two single bushing) metal shell pulse capacitor, a pair of ignition ball gap, a wave head (or damping) resistance, a wave tail resistance, a charging resistance.
Each stage of the body has five insulating pillars, of which four coarse insulating pillars are used to support the pulse capacitor.carry wave head (or damping) resistance, wave tail resistance, charging resistance。 A barrel shaped insulated pillar mainly supports a 200mm ignition ball gap。Three electrode structure and horizontal linear arrangement were adopted for each pair of spherical gaps.The ball gap distance is adjusted in a straight line driven by a motor, and the corresponding ball gap distance is indicated on the console by a pointer voltmeter.All resistors are inserted to facilitate disassembly and replacement.
The body is mounted on a movable channel steel chassis, which can be dragged by a traction rod at will. When lightning impulse voltage waves (including full wave and truncated wave) are generated, the resistance of wave head and wave tail are dispersed to all levels, forming a high-efficiency small discharge circuit.Several sets of wave-head resistors and one set of wave-tail resistors can meet the requirements of load capacitance range.
When operating impulse voltage waves are generated, lightning wave head resistances of all levels are retained as damping resistances of all levels. The operating wave tail resistances are dispersed in all levels, and the clamping tail resistances of all levels and charging resistances constitute actual equivalent wave tail resistances of the operating wave. The external wave head resistance is connected between the body and the wave head capacitance.Several sets of wave-head resistors and one set of wave-tail resistors can meet the requirements of load capacitance range.
When an oscillating lightning or oscillating operation impulse voltage wave is generated, its damping resistance and wave-tail resistance are dispersed among the levels, while the oscillating inductance is connected between the body and the wave-head capacitance.A set of oscillating inductance, damping resistance, wave tail resistance can meet the requirements of load capacitance range.When a steep wave is generated, the damping resistance (or short-circuit rod) and wave-tail resistance are dispersed to all levels to form a steep wave circuit. When the steepness of the steep wave fails to meet the requirements, a steepening device can be used.A set of damping resistance (or short circuit bar), wave tail resistance can meet the requirements of steep wave test.
四、Control equipment
The console of the impulse voltage generator is a mobile console:
The automatic control
Automatic control can complete the following functions:
1、On/off charging loop power supply;
2、Ring the alarm to remove the ground/ground;
3、Increase/decrease the clearance distance of the impulse voltage generator body ball, corresponding to the ball distance indication;
4、AC voltage, charging current, charging single section voltage indication;
5、Increase/decrease the clearance distance of the intercepting wave sphere, corresponding to the indication of the sphere distance;
6、Start the bulk ignition pulse;
7、Overcurrent and overvoltage protection;
8、Ignition gap, truncated ball gap driving mechanism limit;
9、Switch positive and negative polarity state, corresponding limit indication;
10、The state of the body after charging, corresponding self-discharge and normal trigger state display;
五、Impulse voltage measuring equipment
Impulse voltage measurement system consists of weak damping capacitance voltage divider, measuring cable, oscilloscope, etc.
The weakly damped capacitive voltage divider is a movable type, which is composed of several insulating tubes pulse capacitors in series. The capacitor is loaded with non-inductive resistance. The top of the voltage divider and the joint of each capacitor are equipped with a pressure sharing hood.
The capacitance of the low-voltage arm is loaded into the metal base of the voltage divider. It is composed of several non-inductive capacitors arranged on the circumference in parallel. The matching resistance is arranged at the center of the circle.
The measurement system of weakly damped capacitive voltage divider has good square wave response characteristics, which meet the requirements of IEC76-3 and GB311 standard. The low-voltage arm measurement loop has good anti-interference performance.
The two - line high - voltage pulse oscilloscope can be selected.
六、Use and maintenance
1. Remove the dust, dirt and damp on the surface of each part of insulation and ignition ball, and protect it from being clean and dry.
2. Check whether there is oil leakage in high-voltage charging transformer, bulk capacitor, capacitance divider, equalizing capacitance, steepening capacitance, DC resistance divider, small quick-impact resistance divider and other oil-immersed components.
3. Check whether the automatic grounding device operates flexibly and has good contact.
4. Check whether the charging circuit and discharging circuit of the impulse voltage generator are connected and the components are complete.
5. Remove the objects around the impulse voltage generator to ensure that the generator has enough safe distance to the surrounding objects.
6. Change the polarity of the HV silicon reactor to make the polarity of the output DC voltage of the charging equipment correspond to the polarity of the required impulse voltage wave.
7. When lightning waves are generated, switch to aluminum bar to operate the outer wave head resistance.According to the capacitance of the subject, select the appropriate lightning head resistance.
8. When lightning impulse voltage intercepts occur, the lines of the intercepting device shall be connected according to the requirements of the intercepting wave test, and the clearance distance of the intercepting wave shall be adjusted. The triggering pulse of the intercepting wave shall be controlled within the range of 15 ~ 20 kilovolts.
9. When operation impulse voltage waves are generated, lightning wave head resistance is retained as damping resistance at all levels. The operation wave tail resistance is dispersed at all levels and the external wave head resistance is connected to the discharge circuit.
10. When an oscillating lightning impulse voltage wave is generated, the corresponding damping resistance and wave-tail resistance are connected at all levels to connect the oscillating inductance to the discharge circuit.
11. When an oscillating operation impulse voltage wave is generated, the corresponding damping resistance and wave-tail resistance are connected at all levels to connect the oscillating inductance to the discharge circuit.
12. When a steep wave is generated, the corresponding damping resistance (or short-circuit rod) and wave-tail resistance are connected at all levels. When a steep wave device is needed, it is connected to the discharge circuit.
13. According to the amplitude of the measured impulse voltage wave, appropriately select the low-voltage arm capacitance of the impulse capacitance divider to ensure that the voltage amplitude of the low-voltage arm does not exceed 1000V.The grounding end of the low voltage arm is reliably grounded.According to the requirements of impulse voltage measurement, properly connect the voltage divider, oscilloscope or peak voltmeter measuring line and trigger line.
14. The console shell shall be reliably connected to the connection point in the control room, and the rubber carpet shall be laid in front of the console.
15. If the impulse voltage generator body is to be contacted, all capacitors should be short-connected by grounding rod.
七、Failure and maintenance
1. When the weather is very wet, there will be a strong leakage current or a strong surface discharge on the insulating surface of the charging equipment and the generator itself, so the impulse voltage generator is not suitable for use at this time.
2．Before using the impulse voltage generator, should carefully clean the surface of dust, keep clean and dry.When using impulse voltage generator, if abnormal phenomenon is found, the test should be stopped for inspection.
3. If it is found that the ignition ball, wave clipping ball, steepling ball or measuring ball transmission mechanism does not rotate flexibly or has abnormal sound, check whether the gear meshing is normal.
4. Always check whether the fire ball, wave truncated ball, flattening ball and limit switch and reset switch of the ball drive mechanism are normal.When checking, the transmission mechanism should be turned to the limit position to see whether the limit switch and reset switch are normal.
5. If you doubt the console of charging voltage meter and the digital voltage meter reading is normal, you should check for damage resistance of dc voltage divider, check whether the series resistance of the dc microammeter variable values, the final inspection of 150 kv dc voltage divider system, adjust the dc microammeter series parallel resistance, make the charging voltage meter and the digital voltmeter reading satisfies the requirement of accuracy.
6. If the "INCREASE" button or "DECREASE" button of the ignition ball is pressed, and the ball clearance motor does not turn, check whether the fuse of the power supply of the ball clearance motor is fused.
7. If the charging ammeter indicates a large value for a long time and the overcurrent protection action causes the power to trip, check whether the automatic grounding device is ungrounded, whether the high-voltage silicon rectifier is damaged and whether there is a short circuit fault inside the charging transformer.
8. If press the trigger button, no high voltage trigger pulse output, should check whether console ignition ball gap distance share is too big, high-voltage silicon stack, current-limiting resistance and filtering capacitance is damaged, trigger transformer primary side current limiting resistor is break line, trigger transformer is damaged, the trigger button contact are in good condition.
9. In wet weather, due to the charging equipment and insulation surface leakage current increase so that the charging voltage is not stable, even the use of automatic charging device is difficult to maintain a stable charging voltage, at this time is not suitable for high voltage under the use of impulse voltage generator and automatic control part.
八、The main components of complete equipment
（一）Charging device
1、DC resistance voltage divider
2、Two-way thyristor and constant current device
3、Charging transformer
4、High voltage silicon rectifier
5、Protect the resistance
6、Automatic grounding device
（二）Impulse voltage generator body
1、Main capacitance
2、Charging resistance
3、Head wave resistance
4、Tail wave resistance
5、Ignition clearance
6、Ignition
7、Insulation support
8、Mobile chassis
（三）The console
1、Automatic control system
2、Measuring system (including oscilloscope)
（四）Impulse voltage measuring equipment
1. Weakly damped capacitive voltage divider
（1）Weakly damped high voltage arm capacitor
（2）No-inductive low voltage arm capacitor
（3）Top shield
（4）Chassis and hand - pushed mobile chassis
IV、Weakly damped capacitive voltage divider Operating manual
This description includes the application, operating environment, structure, technical parameters, operation and maintenance of TRF series voltage dividers.
1、use
TRF series capacitive voltage dividers are mainly used for voltage measurement of impulse high voltage.
2、Service environmental conditions
2.1 The altitude of the use area shall not exceed 1000 meters, and the ambient air temperature ranges from -10℃ to +45℃.
2.2 For indoor use, the relative humidity of ambient air should not be more than 90%.
2.3 The operating environment shall be clean, dry and free from inflammable, explosive and corrosive substances.
3、Structure
3.1 The voltage divider is composed of one or more power-saving vessels with metal cover plates at the upper and lower ends. According to needs, a pressure equaling ball or hood can be installed at the upper end, and casters or trolley can be installed at the lower end.
3.2 The high-voltage arm capacitor has a porcelain shell or an epoxy shell, and a stainless steel bellows expander is arranged inside the heart and impregnated interior, and the pre-refueling pressure is used to compensate for the variation of oil volume with temperature, so that there will be no negative pressure inside the capacitor at the lowest operating temperature.
3.3 There are three kinds of capacitor heart cells:
A number of capacitor elements are connected in series;
The capacitive element and the piecewise distributed wire-wound non-inductive resistance are in series;
Capacitive elements are connected in parallel with non-inductive resistors.
3.4 The element is composed of a composite medium consisting of capacitor paper and polypropylene film. Aluminum foil is used as a plate to be wound and compressed. The element generally adopts a low inductance structure.
Tap directly on the center of the main capacitor and draw the low voltage arm from the terminal or high frequency socket;
Coaxial wear heart capacitor structure of medium and high pressure arm as far as possible consistent, inside this impact resistance measuring matching Ω (75), and leave in the content of components, for users to debug and adjust the resistance R2.
4、Main technical performance
4.1 Capacitor capacitance and partial voltage ratio deviation range: ±5%
4.2 Condenser dielectric loss Angle tangent, pure capacitor voltage divider, at 20℃, 0.4-0.5un tg ≤0.0025, resistance voltage divider TG value is not specified.
4.3 Standard of capacitor voltage divider:
GB311.1 《insulation Coordination of High Voltage Transmission and Transformation Equipment -- High Voltage Test Technology》;
GB/T4704-92 《Pulse Capacitors and DIRECT Current Containers》.
4.4 For use in areas 1000 meters above the altitude or where the temperature and humidity exceed the requirements of Article 3, specially designed products can be ordered or the voltage can be reduced.
5、Acceptance
The user may conduct acceptance check on the capacitor and check the partial voltage ratio regularly or frequently.
	NO.
	Pilot project
	Requirements
	Category

	1
	Visual inspection
	No damage, no oil leakage, no rust
	Acceptance

	2
	Pressure time
	Weakly damped capacitive voltage divider applies rated impulse voltage
	Acceptance on a regular basis

	3
	Partial pressure ratio check
	Accurate and stable.Comply with 4.1 and 4.2
	Acceptance and use before


6、Transport and storage
6.1 All components of the voltage divider shall be properly packed to prevent violent collision during transportation.
6.2 Store in a dry and clean room, the ambient temperature is no higher than +45℃, and there are no flammable, explosive or corrosive substances around.
7、Installation and use
7.1 The connection between fixed and installed voltage dividers and other equipment components shall be firm and stable, with good electrical contact, reliable electrical insulation, no tilt, bend and twist.
7.2 Connections between independently installed voltage dividers and chassis, casters (or trolleys), connections between capacitors of all levels shall be firm and stable, electrical connections shall be good, and grounding wires shall meet the requirements.The connection of low-voltage arm cable should not be loose or in bad contact.
7.3 Voltage dividers shall be used in accordance with the relevant regulations for high voltage tests. The voltage dividers may be damaged beyond the allowable operating voltage and operating time.
7.4 The voltage divider should be kept dry and clean. It should be wiped frequently to remove dust, waterproof and grease.

V、Operating Instructions of charging transformer
一、Summarize
With the progress of society and the development of science, the demand for energy is increasing. As electricity is an indispensable and important resource in people's life, it promotes the rapid development of electric power industry.With the improvement of network voltage and the new production process, the preventive test of technology has been put on the agenda.In order to increase the service life of distribution equipment, partial discharge test is required for some equipment.
In order to adapt to different voltage grade and different capacity of power equipment to carry out power frequency voltage test, our factory manufactures various specifications of power frequency non-partial discharge test transformer and its complete set of devices, the user can choose by himself according to the demand.
The structure can be divided into four types: single-phase iron shell type, single-phase iron shell cascade type, single-phase insulation shell type and single-phase insulation shell type.The single-phase iron shell type is generally suitable for the situation where the voltage capacity is low and easy to carry or the voltage capacity is large but the local discharge requirement is low.Single - phase insulation cylinder type is generally suitable for high local discharge requirements;Voltage is not too high, and relatively fixed use of the occasion, single-phase insulation cylinder type, cascade type, mainly suitable for partial discharge requirements of high, high voltage, large capacity or large voltage capacity easy to carry the occasion, the above four models for users to choose according to different requirements.
二、Description of product model
This model is compiled according to JB/T.3837 《Model Compilation Method of Transformer Products》
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三、Storage condition

1、Height above Sea Level： ≤1000 m；
2、Ambient temperature：-10°C～+45°C；Air relative humidity：≤ 85%(at 20℃)，from one environment change to another，the temperature difference>25℃.
3、Free of conductive dust
4、Free of fire and explosive danger

5、No corrosive gas
6、No severe vibration and collision

7、horizontal plane<=3

8、Power supply with sine waveform, waveform distortion : <1%，frequency：50Hz/60Hz, no atmospheric overvoltage in the power supply side.
9、Good grounding system, grounding resistance value: < 0.5(
四、Notice

1、Power supply capacity of main loop should meet the max. output power

2、When booster，observing if the table work in normal situation，forbidding to work overload

3、All grounding is one-point

4、Forbidding the equipment to dump and use when lack of oil

5、Forbidding to crash or scratch the insulation shell and HV casing of iron shell
6、The whole equipment forbids to store or use in the temperature which is lower than -5℃

7、When change the environment，relative temperature difference should less than 25℃

8、Forbidding to cover water、ice、snow in the surface of casing and shell and store equipment outdoor 

9、In the end of test，the equipment console should be pulled out

10、The equipment should be operated and reserved by specialist
五、Daily maintenance and transportation

1、The equipment should be stored in the dry and clean place，be rainproof、snow-proof、water-proof and dirt-proof，the outdoor type should be anti-thunder

2、Checking all the fasteners and cleaning the surface of insulation casing and insulation tube

3、When the equipment be in fault and can not be repaired，noticing the supplier to maintain timely

Appendix: Transformer Wiring Diagram
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VI、Chopping Device manual

6.1  Main technical parameters

Rated voltage:1200kV

Total level: 6 levels

Cutoff time: 2-6 μ s. Standard deviation less than ± 0.1 μ S

Ball diameter: Ф 250mm

Control and driving mechanism: motor driven

6.2  Operational principle

Parallel multi-level gap cutoff devices are installed at both ends of the test sample, and when the gap is broken, a cutoff wave is formed. The first level ball gap is ignited and broken down by a triggering device, which reliably controls the cutoff time between 2-6 through electronic delay μ Within the range of S and with a resolution less than the standard deviation of 0.1 ± μ S.

6.3   Usage

The cutoff device is composed of a combination of multi-level cutoff ball gaps, and an appropriate level is selected to connect to the circuit based on the test voltage. The grounding point is reliably grounded and the ball gap is adjusted. The ball gaps can be adjusted up and down through an insulating ladder through a transmission device installed under the chassis of the cutoff body, allowing each pair of ball gaps to move uniformly in a straight line up and down with the insulating ladder.

VII、User Manual for Measurement System

Before operating this series of measurements, the operator must carefully read this user manual.

一 System Features

1. Easy to learn and use

2. Intuitive graphical interface

3. Graphic button operation

4. Pull down menu operation

5. Easily complete daily impulse (voltage/current) test records

6. Fast and convenient waveform file management

7. Precise analysis of damage waveform

8. Using the latest IEC algorithm for calculation

9. Convenient generation of test reports

10. Compatible with multiple harare drivers

dw
二、 System requirements

1. Hardware configuration

1.1 P4 or above computer

1.2 256MB or more memory

1.3 EGA, VGA graphics card, or other graphics card compatible with Microsoft Windows

1.4 Hard disk with a capacity of over 20GB

1.5 Mouse with Microsoft or 100% compatibility

1.6 Equipped with cable communication function

2. Software configuration

2.1 Windows 2000, XP, Vista Chinese version or their updated versions

三、 Software installation

1. Firstly, locate the backup source program of the software, usually in the root directory of the D drive or E drive, as shown below:
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2. Double click the lianapac 13 folder, and then double-click the lianapac 13.exe file, as shown below:

：
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四、Software startup and exit

1. How to start RIM24

Win7、 10. 11 Operating System

You can directly access it from the desktop shortcut icon

Start RIM24. As shown in the picture:

2. How to exit RIM24

Click on the icon in the upper right corner of the software to close it. As shown in the following figure:
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五、 Software Function Introduction

1. Measurement interface

After pressing the "Collect" button, the computer opens the measurement interface. The main measurement window is shown in the following figure, which is divided into five areas: title bar, menu bar, toolbar, waveform acquisition display area, and measurement result display area.

1.1 Title Bar

Display interface name: Measure;
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1.2 Menu Bar
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Located below the title bar, it includes menu options such as "Project Settings", "Measurement Settings", "Acquisition Settings", "Range Settings", "Waveform Settings", "Advanced Settings", "Report Generation", etc. Moving the mouse to the corresponding option will bring up the next level menu.

The "Project Settings" menu includes "New Project...".

When pressing 'New Project...', as shown in the figure on the right:

This interface is used to set external device parameters, including channel switch: whether to use, channel name, external input selection: external device settings, voltage divider ratio, shunt or damage resistance value: numerical setting. Among them, the project name refers to the name of the hardware setting, used to identify the name of the setting, and users can choose the name of the hardware setting themselves. The channel name refers to the name of the channel. External device settings refer to the types of external voltage divider devices, which can be selected as voltage dividers or circuit breakers. Click "OK" to record the set parameters and close the interface. Click "cancel" to close the settings interface, but do not record the settings. By selecting the "ON" and "OFF" of the channel, the switch of the channel can be controlled (channel 1 is turned on by default and cannot be changed).

In the "Configuration" column, you can switch and select hardware (such as PXI-5124, PCI-5124, TDS3000s, DPO3000s, etc.), channel count (2, 4, etc.), and language. (Except for channel information that supports changing, switching is not currently supported for others)

After all settings are completed, the above hardware information will be stored in the D: \ implolse Measuse \ Config. ini file. Users can freely input the project name for easy identification.
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Select multiple measurement methods for different experiments in the "Measurement Settings" dialog box, as shown in the figure on the right:

Impulse voltage test: Lightning wave measurement methods include direct measurement, IEC fitting, and using the latest IEC standard K-Filter method; There are two methods for measuring operational waves: simple measurement and detailed measurement;

The "Waveform Settings" menu includes "Acquisition Settings" and "Display Settings". Select 'Collection Settings' and open the following interface

Up to 4 channel configurations include measurement waveform type, polarity, 100% measurement range, and trigger channel selection (default is channel 1 as the trigger channel). Among them, the "CH1 range" is set to the rated 100% voltage, which is considered in conjunction with the "range setting" drop-down menu operation. Users can modify the set parameters according to the different test voltages of the test products.

Example: When conducting a 110kV transformer test, according to national standards, the lightning full wave is 480kV and the lightning cutoff is 530kV. Users can set the "CH1 100% voltage" to 300kV, so that the voltage value setting range of 10% U (30kV) to 200% U (600kV) can fully cover the test voltage. The 'waveform setting' allows you to select the waveform that needs to be collected. The polarity setting can select the polarity of the voltage.

Select 'Display Settings' to open the interface on the right: In this interface, you can choose the parameters and methods for waveform filtering, as well as whether to display the original waveform.

The "Save Settings" includes two sub items: "New" and "Load":
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Waveform analysis includes "adding any waveform", "loading any waveform", and "deleting waveform".

'Add and Transfer': Adding waveforms allows for the sequential addition of multiple unused waveforms in the main interface for waveform comparison and normalization processing; The current waveform information is displayed on the main interface, and the previous waveform and data are cleared. Choose to add any waveform to overlay it on the interface, click to open the interface as shown on the left.

Click to import the waveform to select it, and return to overlay the currently selected waveform onto the existing waveform.

Choosing to import any waveform allows for the import of new waveforms and the deletion of existing waveforms. Clicking to open the interface is the same as adding a waveform. There is a re measurement switch for both adding and importing waveforms, allowing users to re measure and analyze saved waveform files.

Click to delete the waveform to clear the currently displayed waveform.

Click on 'Advanced Settings' to open the interface on the right
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Different secondary voltage division ratios can be set for each channel, as well as the number of points that can be collected by the oscilloscope.

1.3 Toolbar
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Switch the waveform display scaling between "ruler manual/automatic" and "automatic" or "manual".

If it is automatically scaled, all data of the waveform will be displayed in the image display area. At this time, it is not allowed to perform operations such as reducing or enlarging the waveform.
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If it is manual, the waveform can be scaled and the details of the waveform can be viewed.

Switch between manual and automatic saving methods.

Manual Save "automatic save button.

Selecting 'Auto Save Mode' will bring up the interface as shown on the right:
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Select 'New Save File' to open the interface as follows: At this point, a new folder will be created in the D drive, which defaults to the current time.

Select 'Load Save File' to open the interface as follows: The list of existing folders on the D drive will be displayed in a prompt box, and the user will select a folder as the storage path.
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Select 'Manual Save Mode', click the manual save button, and the interface will pop up as shown on the right:

Users can choose the file naming method according to their needs;

Collect Pause "controls whether external collection devices communicate with the computer.

1.4 Parameter display area

Display the hardware and range settings for each channel.
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1.5 Waveform display area

After switching the waveform scaling to manual, you can perform operations such as zooming in and out on the waveform.

Among them, when using the waveform magnification tool, select the corresponding tool, move the mouse to the waveform window to turn it into a magnifying glass, click the middle area and move the mouse to the bottom right, select the waveform in the dashed box, and release the left mouse button.

Among them, the waveform movement tool, when using it, select the tool, move the mouse to the waveform window to turn it into a small hand, click the mouse to turn it into a clenched fist, and move it up, down, left, and right

1.6 Measurement result display area

Display the measurement results:
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2. Report interface

Click on report generation in the start interface to open the following interface.

Click the generate button, select a folder in the pop-up interface, and in the file list, you can choose one or more waveform files. Click the continue button
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 The dropdown menu in the report generation window is consistent with the measurement window and will not be repeated here. You can write the report name in the report name, then click generate report, open the Word interface, and select the number of channels from the hardware settings. From waveform analysis, waveforms can be selected. Click on 'Add Image' to insert the waveform into WORD. The image size can be adjusted by resizing the image. You can add annotations for images in the 'Add Annotations' section. Select the display path to display the waveform path on the annotation. Simultaneously open an Excel file and add the parameter information of the selected waveform in the form of a list to the report, making it easier for users to perform data statistical analysis.



六． Measurement Operation Example

1. Start up

1.1 Turn on the device power switch and wait for the computer to enter the operating system;

Double click the desktop icon to open the RIM24 software.

2. Setting up

2.1 Open the following interface through the dropdown menu, Hardware Settings - New Hardware Settings:

Set according to the actual situation of external hardware in this interface,

2.2 Setting up waveform acquisition

Select waveform settings from the drop-down menu - waveform parameter settings to open the dialog box on the right.

When setting the voltage, the maximum possible test voltage should be set. The voltage may be set in the range settings dropdown menu. The actual range is the range setting * range selection. If the CH1 range is set to 1000kV and the dropdown range is set to 30%, then the actual range is 1000kV * 30%=300kV.


2.3 Waveform Storage

Set the folder for automatic waveform storage and press the storage button to the automatic storage mode. Whenever a waveform enters, it will be automatically stored. The storage path is located under the D drive.

The save button is a manual storage button that can manually store waveforms. The storage path can be set by oneself.

3. Collecting

3.1 Open waveform acquisition

The waveform acquisition button is located in the upper right corner. When the acquisition indicator light starts flashing, the waveform can be collected.

4. Waveform analysis

4.1 Waveform Viewing

Through waveform analysis, the input waveform can be loaded into a stored waveform. By normalizing the display and displaying the transfer function, the display mode of the waveform can be switched. When importing a waveform, the current waveform will be cleared.

4.2 Waveform Comparison

Through waveform analysis - adding waveforms allows for the addition of already stored waveforms. When adding a waveform, the current waveform will not be cleared. But it overlaps on the basis of the original waveform.

七、 Generate report operation instance

1. Start up

1.1 Turn on the computer power and RIM24 software.

2. Generate report

You can write the report name in the report name, and then click generate report to open the Word interface.

3. Setting up

3.1 Open the settings interface through the dropdown menu, Hardware Settings - New Hardware Settings.

Set according to the actual situation of external hardware in this interface, or load saved settings. Click on the name of each list to display the specific parameters set next to it. This operation can set the number of open channels.

4. Input waveform

4.1 Waveform Viewing

Through waveform analysis, the input waveform can be loaded into a stored waveform. By normalizing the display and displaying the transfer function, the display mode of the waveform can be switched.

4.2 Adding Annotations

Move the mouse over Add Annotation to add annotations to the waveform The added annotations are on the annotation column above the waveform.

5. Insert waveform

Click on 'Add Image' to insert the waveform into WORD. The image size can be adjusted by resizing the image. You can add annotations for images in the 'Add Annotations' section. Select the display path to display the waveform path on the annotation.

6. Generate report

Select the "Generate Report" option in the menu bar to enter the report generation interface. Check whether to generate Word or Excel and display the channel number as needed; Click the "Generate" button and select the waveform folder where you want to generate the report; Select one or more continuous or discontinuous waveform files in the list box, click the continue button, and the software will automatically output the waveform and measurement parameters of the selected test files to a Word or Excel file. Users can save them as needed.

VIII、Console manual
一．YMT-7721 Impact measurement and control system
YMT-7721 Impact control system is an efficient, reliable and economical new control system developed with SIEMENS PLC as the core.Photoelectric isolation and switch isolation technology are widely used in the whole control system, so that PLC's I/O is always in a completely isolated low-voltage working environment, which greatly improves the safety and reliability of the control system.The processing of voltage, current and other analog quantity adopts the high-speed and high-precision digital processing module with 12-bit resolution, and employs the software and hardware redundancy technology, so that the whole control system has high precision, fast response and strong anti-interference.Well solved the high voltage test of the interference problem such as space and ground potential and power, optimization of the man-machine interface and communication way, make the control system not only has strong anti-jamming capability, good stability and high reliability etc, and has great scalability and powerful programming and communication ability, completely changed the traditional control systems is both time-consuming and operation, and greatly improve the repeatability and stability of the test data.
二、Main technical parameters and functions
1、Main technical parameters
1.1 Charging voltage: 0 ~ 100kV (single section charging voltage value)
1.2 Overall voltage: 0 ~ 1200kV

2、Main functions of control system

The main purpose of the control system is to control the impulse voltage generator and complete the normal charging and discharging process.
2.1 Function Overview
The impact measurement and control system can select different sub-screen for control operation on the display of the operating table.
Other operation interfaces can be added according to the needs, and each operation interface has the function of interlock.
The main power switch is set on the console. If the button switch is not closed, the whole console has no power supply.
There is an emergency button on the console, which can be pressed in case of emergency. The system will trip immediately and cut off the test power.
There is a key switch on the console. When the key is not opened, no one can control it through other operations on the console.When the key switch is on, the power indicator on the console lights up.
2.2 Action control

The charging voltage can automatically track and set the charging voltage value, and display the charging transformer low-voltage side current and voltage value of the impulse voltage generator;
The positive and negative polarity can be adjusted according to the test requirements, and the polarity can be displayed.
The alarm bell can be pressed at any time to warn the test status;
Manually press the button or automatically adjust the distance value of the body ball;
Manual or automatic ignition pulses discharge the bulk ball.
All kinds of fault diagnosis and alarm.

2.3 Operation function
The state of the body earth switch on;
The closing and opening state of the main switch;
The charging transformer is charging and the charging voltage value has reached the state;
Set the soft-overcurrent and soft-overvoltage values of the original side of the charging transformer and the rating value of the charging overvoltage;
Set the interval value between the first test and the second test, accurate to seconds;
Set the partial voltage ratio of the resistance voltage divider;
Set the number of tests;
Setting the ball distance value under various voltage classes of the body, the free kick distance within the set value can also be calculated accurately. 
2.4 Measurement and Display
Charging transformer primary winding voltage, accuracy 0.5%.
Charging transformer primary winding current, accuracy 0.5%.
Charging voltage value, accuracy 0.5%.
Clearance value of body ball distance, accuracy 0.5%.
2.5 Status Prompts
The closing and cutting state of contactor;
The maximum and minimum limit state of the distance of the body ball;
The prompt of self-discharge and normal trigger;
The state of positive or negative polarity;
2.6 Safety protection measures
The control system can set the protection value of voltage (V1) on the original side of the charging transformer.When the voltage reaches the set value of overvoltage, the system will trip, and prompt alarm information;
The control system can set the protection value of software current (A1) on the original side of the charging transformer.When the current reaches the set value, the system will trip and give an alarm message.
The control system can set the protection value of HV voltage.When the voltage reaches the set value, the system will trip, and prompt alarm information;
Emergency stop function, which has the highest priority.Independent of THE PLC directly through the hardware.
三、Main operation function
3.1 The main interface of startup is shown in Figure 3.1-1
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 Figure 3.1 1
Start: Press the start button[image: image7.png]& HV ON



, the action of the main contactor and the ground switch in the control cabinet will turn red and the word "disconnect" will be displayed. After pressing the red button [image: image8.png]El Hvorr



to disconnect, the contactor will disconnect, and the start button and the ground button will both return to the starting state.
Start test: When the start button turns red and the disconnect button is turned, the button[image: image9.png]


 can only be operated, otherwise it cannot be operated.Press the start test button, the body starts to charge, and the word turns red. After pressing the button to stop, the charging stops.
Manual trigger: After pressing the manual trigger button[image: image10.png]


, the igniter will ignite the body ball to discharge.
Automatic trigger alarm: When this option[image: image11.png]TriggerMode _ Avo



 is selected, charging can be realized. When the set charging voltage is reached, the system will automatically ring the bell for ignition and discharge.
Alarm: After pressing the alarm button[image: image12.png]


, the alarm will ring until the button is released.
Primary side current of charging transformer: [image: image13.png]


CT of primary measuring equipment is located in the control cabinet.This current is the original side current of the charging transformer.In the setting screen, set the current overcurrent limit value of the original side of the transformer. If it exceeds this value, the main contactor will be disconnected.
Original side voltage of charging transformer: [image: image14.png]


the primary measuring device PT is located in the control cabinet.This voltage is the original voltage of the charging transformer.In the setting screen, set the limit value of voltage overvoltage on the original side of the transformer. If the value exceeds the limit value, the main contactor will be disconnected.
Section 1 Charging Voltage: [image: image15.png]0.0




Measure the resistance voltage divider of the primary equipment.This voltage is the first charging voltage of the body.In the setting screen, set the limit value of charging voltage overvoltage. If the limit value exceeds this value, the main contactor will be disconnected.
Charging voltage positive and negative polarity selection: according to the test needs to choose the corresponding polarity[image: image16.png]~
ol |



, transmission electric machine will automatically turn to the polarity limit.
Ball distance of body: in the case of running full lightning wave for the test product, the ball distance of body shall be adjusted according to the voltage level of the test product. It shall be manually adjusted by points and buttons[image: image17.png]L I ]



. 
Counter reset: After manually pressing down[image: image18.png]Test Times
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, the value of the counter will be reset automatically.
Setting charging voltage: voltage value of charging voltage[image: image19.png]Charging Voltage
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, rating of automatic charging voltage.
Set charging interval: Set the value [image: image20.png]Countdown time
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of automatic test interval. In the case of automatic continuous discharge, set the interval between two tests.
3.3 The setting interface is shown in Figure 3.3-1
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 Figure 3.3 1
Soft overvoltage V1 limit of original side of charging transformer: When the voltage value of original side of transformer is greater than the corresponding setting value, the main contactor will be disconnected.
Soft overcurrent A1 of the original side of the charging transformer: When the current value of the original side of the transformer is greater than the corresponding setting value, the main contactor will be disconnected.
Single maximum charging voltage limit: When the charging voltage value is greater than the corresponding setting value, the main contactor will be disconnected.
Body ball distance setting: Set the ball distance according to experience. Click the automatic ball distance on the main interface, and it will automatically adjust to the corresponding distance.
Partial voltage ratio: The ratio calculated according to the resistance of the voltage divider.Do not modify the partial pressure ratio setting
Set charging times: the number of times to be set in the case of automatic test.
Maximum and minimum value of ball distance: The maximum and minimum value of ball distance are set according to the pull-up potentiometer of the body ball distance.
Trouble indicator: any trouble, the corresponding light above will flash.Click alarm Reset [image: image23.png]


and the alarm is cancelled.
3.4 Operation process
1. Set the charging voltage value and adjust the ball distance to the corresponding distance, both manual adjustment and automatic ball distance can be used.
2. Select the charging voltage polarity according to the polarity of the body
3. Whether to choose automatic trigger, trigger ring and continuous discharge according to the requirements of the test; if the test needs to be conducted continuously, the number of tests and the test interval time should also be set.
4. Manually press the ON button to open the ground and close the main contactor.    

5. Press the "Start test" button to start charging. If it is necessary to stop charging halfway, press the "stop" button, and press the "Start test" button to continue charging.
6. After the test, press the OFF button. 
Before the start of the test, the body should be checked to see if there is any ground that has not been removed, otherwise the charging will not go up. After the test, to remove the wires for the test product, the charging body must be thoroughly discharged with the ground wire to prevent excess power.

3.5 Matters needing attention
1. The primary winding of charging transformer is strictly prohibited from short circuit.
2. Do not hang the ground rod, and do not discharge completely. It is strictly prohibited to touch the test product and charging body.
3. More than two people are required for the experiment.
4. If there is a small problem in the control loop, it can be repaired by itself according to the drawing.If there is a major problem, you can inform the factory bearer.
IX、Console schematic
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