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ABSTRACT

The main concept of the project here iIsito generate a high voltage DC from a single phase AC
with the help of the capacitors and diodes connected in a ladder network. This concept is
often used in electronic appliances like the CRTs¢#TV picture tube, and oscilloscope and also
in industrial appliances.

It is also possible to generate 'up to 10KV _DC from this single phase supply, but owing to
safety concerns and reasons, this'system«limits the generating voltage to a 2KV output by
limiting the capacitor and diode multiplication factor to about 8.

This project uses a number of silicon diodes and a set of electrolytic capacitors wherein each
stage, 2 capacitors are connected in series to withstand the peak voltage. Thus, the output
from an 8-stage voltage multiplier can generate up to 2KV. As a standard millimeter is not
possible to measure the ‘output, and therefore, we are using a potential divider of 10:1 for
measuring the output,such that a 230V low voltage AC reading will get the 2KV high voltage
DC.

The project can be/implemented by generating a high voltage DC up to the range of 30-50
KV by increasing the number of stages. It can then be used for the required industrial and
medical applications.

The project needs to be handled with utmost safety, care and precautions as touching any of
the high voltage area even a millimeter could be fatal and may result in accidents.
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MOTIVATION
In the current scenario, there exists a huge demand for the production of high voltage, but
unfortunately the conventional techniques are not meeting the present demand. Transformers
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are being used for the production of high voltage AC which has to be rectified to DC. This
method is both costly and bulky.

Our project could be efficient both the ways. Here we are generating high voltage DC using
simple capacitors and diodes. With the increase in cascading very high voltages can be
obtained.

OBJECTIVES

The objectives of this project are
e To produce HVDC upto 2KV using diodes and capacitors.
e To reduce cost and space.
e To eliminate heavy equipments.

PROJECT GOALS

The goal of this project is to generate high voltage DC upto 2Kv using diodes and capacitors.

Although it is usual in Electronic Circuits to use a voltage transformer to increase a voltage,
sometimes a suitable step-up transformer or a specially insulated transformer required for
high voltage applications may not always be available. One alternative approach is to use a
diode voltage multiplier circuit which increases or “steps-up” the voltage without the use of a
transformer.

BLOCK DIAGRAM

DIODES AND
AC POWER SUPPLY CAPACITORS IN VOLTAGE

LADDER NETWORK DOUBLER CIRCUIT

2KV DC OUTPUT CASCADE CIRCUIT

BLOCKDIAGRAM DESCRIPTION
HARDWARE COMPONENTS: Diode, Capacitors and voltmeter.
» The voltage is getting doubled in the doubler circuit, wherein the doubling is done in
5 staged cascaded circuit.
» Thus 2KV DC output is generated.
» This high veltage is measured by connecting two digital voltmeters in series.

WORKING
During the negative half cycle of 230V AC, Diode D1 is forward biased and C1 is
charged through it.D2 is blocked.
» During positive half cycle D2 conducts, C1 discharges through it and C2 charges.
Voltage appears across C2.
» After few cycles voltage across C2 is doubled.
» By adding 5 stages 2KV voltage is obtained.
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ADVANTAG ES
Low cost, utilizes less space and is portable.
» High voltage is generated.
» Upto 50KV can also be produced by increasing the number of stages.
«  Minimum number of components are required.
« Components are easily available.
» Heavy equipments are not needed.
* Rectifiers are eliminated for AC to DC converters.

APPLICATIONS
To check breakdown strength of transformer oil.
* Used for metal cuttings.
* Used in bio-medical field.
* Used in industries.
» Used in electrolysis process.
* Used in electronic megger.
* Used in laser guns.
* Usedin LCD.
* Used in cameras.
* Used in lighters.
» Used in electric fencing.
» Testing sparkplug.

FUTURE ENHANCEMENT

This project can be enhanced by Increasing.the.number of stages and very high voltages can
be produced. The usage of transformerS can be replaced by this circuit. This can be
implemented very cheaply with easily available components like diodes and capacitors. The
circuit is also very simplerand small“that,the disadvantages of bulky transformers can be
eliminated and the yoltage can\be obtained very.effectively and efficiently.

CONCLUSION

The constructed generator is a 5-stage voltage multiplier. The input is provided by a 0-280 V
variac.«The maximum output voltage is 2kV. The output voltage of the generator has a slow
rise<and fall, times. On applying an input, theoutput voltage steadily increases and in general
takes about one minute to reach its final value. Also, it takes several hours for the output
voltage to fall tonzero after the input is switched off, consequently the capacitors have to be
discharged each time after using the generator. It can also be used in particle acceleration and
gaseous discharge experiments.
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