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Application:

The field of applications is mainly the industrial test facility, university lab and country HV research centers.
The system can be used to generate impulse voltages simulating lightning strokes and switching surges.
This Impulse voltage generator suitable for lightning impulse full wave, chopping wave, switching impulse
test, inspect equipment’s impulse insulation level. The system can also be used for insulator’s impulse

flashover test and insulator impulse characteristic research under nonuniform pollution.
Operating Conditions:

Altitude: <1000m

Ambient temperature: -15°C ~+457C

Relative humidity: <902 (20C)

Indoor use

Non- electric conduction dust

Earthing resistance <0.5Q

No fire and explosion hazard

Withstand earthquake: Horizontal acceleration: 3m/s2, Vertical acceleration: 1.5m/s2
Earthquake wave is sin wave, withstand 3 circle, security coefficient: 1.67

No material of corroding metal and insulation.

Power supply voltage is real sine wave, waveform deviation <5%

System Configuration:

Item Mode Name Qty
1 HIVG300-30(300kV,30Kk]) Impulse Voltage Generator 1set
2 HCA 100kV Charging Apparatus 1set
3 HDD 100kV DC resistance divider 1set
Weak Damping Capacitive Voltage
4 HID300kV 1set
Divider
5 HCG 300kV Chopping gaps 1set
Digit Control and Measuring
6 HCS2000A 1set
System
/ Measuring cable and Control cable  1set
/ Earth rod 1set

Additional resistors for switching
9 / o Whole set
wavefrom adjusting

10 / Current Shunt (0.2Q, 0.50, 1Q)  3pcs
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Main Equipment Data:

Structure design should be able to upgrade voltage capacity to 400kV and 500kV

HIVG 300KV SGSC type Impulse Voltage Generator

1)Rated Voltage: +300kV

2)Rated stage voltage: *100kV

3)Rated charging voltage: +100kV

4)Rated energy:  30K]

5)Each stage impulse capacitor: 2pF/100kV

6)Rated impulse capacity: 0.666pF

7)Stages: 3 stages

8)Stage energy: 10K]

1.Impulse voltage waveform parameter: (300-3000pF load range)

a)Standard lightning impulse voltage full-wave: 1.2+30%ps /50£20%ys,

Amplitude: +3%, oscillation at peak value less than 5% of amplitude

b)Standard switching impulse voltage wave: 250 20% s /2500 60% s

c)Chopping wave: chopping time: 2~5uS, peak voltage deviation: <=3% (Not include in the offer)
d)This two impulse voltage waveform parameter and deviation meet the requirement of GB311 and
GB16927.

2.Minimum output voltage efficiency

Standard lightning impulse voltage full-wave>=90% (No test object)

3.Synchronous range: stage voltage is between 10% ~100% of rated voltage.

Positive and negative polarity synchronous range: less than 20%.

4.Synchronous discharge out of control rate <2% (Within the range: 10%~100% of rated voltage )
5.Sparking range: 10%-100%Un

6.Minimum output voltage: 210% rated voltage.

7.Charging voltage instability <+1.0%

8.Deviation between charging voltage and reference voltage <+1.0%

9.Working time: when voltage above than 70% rated voltage, the systems can continuous working each
120s (charging and discharging). When the voltage is below 70% of rated voltage, the system the system
can continuous working each 60s (charging and discharging).

10.Under Maximum charging voltage, minimum discharge time notless than 60s
System component parameter

Main Body

Item Qty Description

1 1 Main Generator
Generator Structure
Each stage bilateral charging voltage +100kV, (Positive and negative polarity
symmetrical charging), 10-100mA

1)Main structure meets the mechanical strength and electric strength designation
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requirement.

2).Insulation (between stages) and mechanical supporting can withstand 100kV DC
voltage, and not cause discharge under 1000 meter altitude.

3)Each stage has anti-corona treatment to decrease corona when charging.

4)Generator equips safety grounding facility; The grounding facility can be operated on
control system or nearby. Safety grounding facility ground generator’s main capacitor,
making sure no residual electricity.

Generator charging circuit equips automatic ground electromagnet, when stop charging
or meet emergency situation, electromagnet facility will auto ground, generator main
capacitor will discharge through discharge resistor.

Two ground facilities are interlocked with control system, misoperation will not happen.
Main Capacitor

1)Main capacitor adopts iron shell single bushing impulse capacitor, each capacitor
2+0.05puF, DC working voltage is 100kV, total 3sets, Capacitor natural inductance less
than 0.15pH.

2)Capacitor’s concave-convex transformation less than 1mm under normal operation
condition and normal operation environment.

3)Capacitor bushing can bear 15kg vertical tension force.

4)Capacitor is horizontal fixed on each stages of generator, long term use, no leakage.
Waveform Adjusting Component

1)Wave-head resistor and wave-tail resistor has enough thermal capacity to make sure
generator long time continuous operation.

2)Charging resistor has enough thermal capacity to make sure generator long time
continuous operation.

3)Wave-head resistor and wave-tail resistor are plate type, constantan wire
non-inductive rolling, fixing resistor wire with insulating resin, and sealing with epoxy
plate, reserve heat dissipation air flue, light weight and heat dissipation effectively.
4)Wave-head resistor and wave-tail resistor’s adapter connector is spring compression
type, easy install. Connector adopts 4mm copper plate.

5)All waveform adjusting resistor, connecting rod (for impulse capacitor parallel
connection) are all spigot type, Wave-head resistor should has four parallel ports,
wave-tail resistor should has two parallel ports, each stage can store left-off resistor and
connecting rods.

6)All waveform adjusting resistor, connecting rods has good performance on
mechanical behavior, insulating property. The power of charging resistor and waveform

adjusting resistor can meet the requirement of normal use.
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HCA 100kV Charging Apparatus
[tem Qty. Description
2 1 Charging apparatus is set at the bottom of generator. Output voltage is

positive-negative symmetrical DC voltage. The voltage is lead by HV lead wire to
Generator’s first charging resistor, supplying DC charging voltage.

Maximum charging voltage: +100kV

Maximum charging current: 100mA

Polarity transition: remote electrical control

Adopt bilateral asymmetric charging circuit, controllable silicon constant current
charging regulating.

Charging voltage resolution: < 1.0%

HDD 100kV /200M( DC resistance divider

HID300KV/400pF Weak Damping Capacitive Voltage Divider
Qty.

[tem
3

1

Description

Weak damping capacitive voltage divider is consist of series connection multistage
pulse capacitors. Damping resistor is multistage distributed; the capacitor is non
inductance structure, low voltage arm is parallel connected by no inductance
capacitors . The high voltage arm capacitor is installed on the high mechanical
strength movable metal base; the wheels on the movable base are made of
polyurethane material with fixed brace. There are top electrode, which prevent
abnormal flashover discharge when doing switching impulse test.

HV arm capacitor has 1 stages, each stage is 300kV 400pF.

Standard lightning wave: ~ +300kV

HV rated capacitance: 400pF
Partial response time: Ta<100nS
Over-impulse: B<20%

Scale factor uncertainty: Ke<+1%

The square wave response characteristic meet the requirement of GB311 standard.
There are corona cover at the top of generator, corona cover’s cross profile is
enough for300kV positive switching impulse wave output.

Considering the transportation: the top electrode is field-installed. The material is

stainless steel tube.

HCG 300kV/300pF Multiple Chopping Gap

Item
4

Qty.

1

Description

Mode: HCG300/300

Rated voltage: 300kV

Rated capacitance: 300pF

Chopping time: 2~6uS

Chopping time deviation: <+/- 0.1uS

Chopping time adjust range: 0~9.9us (Auto time delay control)
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Quantity of sphere gap: 2pairs (4units)
Gap type: 150mm diameter semi sphere gap
Trigger methods: Three electrodes discharge trigger
Time-delay methods: Time-delay is adjustable, electric time-delay circuit supply
250KV trigger pulse (Match up with control system, digit setting chopping time )
Chopped wave dispensability: Standard deviation of chopping time less than 0.1us

HCS2000A Automatic Control System

Item Qty Description
5 1 Control system parameter
Charging voltage:

Setting range 0~100.0kV, Operating space 10.0~100.0kV
Setting deviation <+1%, Instability <£1%

Setting resolution  0.1kV

Charging time:

Setting rang 20~190s, Setting resolution 1s, Alarm time-delay 2s
Raise voltage times:

Setting rang 1~999

Protection setting:

Over-Current protection Settable

Over-Voltage protection Settable

Trends Charging Protection  Selectable

Static Charging Protection Settable

Trigger pulse >15KkV, raising time <100ns, polarity is switchable.
Output impulse stability >99%

Measuring system:

Amplitude measurement: Impulse peak voltmeter (Selectable)
Inputrange: 100V ~ 1000V (Impulse voltage)

Uncertainty of measurement:<1%

Waveform measurement: TDS2012 digital oscilloscope

Waveform analysis: Grind China industrial control computer
Acceptance Test and Field Test
Complete sets of equipment shall be carried out following the factory test and final acceptance:
The following items, unless noted, the factory test and final acceptance shall be done, and its standards in
accordance with the relevant professional standards and the implementation of the agreement. the factory
test and final acceptance results should be no substantive difference.

Test items:

1) Overall requirement:

Computer measuring and control system joint commissioning with Generator,
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The connection cable between systems.

Generator body first stage’s sphere’s automatic tracking

Sphere distance transmission function

Generator lightning impulse function

Standard lightning/switching impulse rated voltage test (charging time inspection)
Standard lightning/switching impulse efficiency test

Automatic earthing function

Charging apparatuses function

System first sphere distance synchronizing range not bigger than 20%

External appearance inspection.

2). Impulse voltage generator

Measuring of the output waveform

Measuring of input, output voltage and current
Measuring of input, output power and effective
Inspection the heating generating of connecting point
Over-voltage adjusting test

Breakdown protection test

Emergency stop test

Flashover test, with full load, repeat three times, should be no abnormal phenomenon.

3). Each component test

Measuring Charging resistor, wave-tail resistor, earthing resistor’s DC resistance and insulation resistance
Measuring capacitance and dielectric loss angle of impulse capacitor

Withstand test

4). DC charging apparatuses and rectifier device test

Measuring of charging transformer’s DC resistance and insulation resistance and turn ratio
Measuring rectifier device’s reverse breakdown voltage

Withstand test

5). Chopping gap test



