31

31

(Detector Circuit)

3.1 Block diagram

3.11

3.1.2

3.1.3

3.1.4

3.1.5

3.1.6

(Chopper)

Chopper Circuit

phase
control

control
circuit

(Control circuit)
(Phase control circuit)
(HV DC generator)
(DC metering circuit)
(Chopper circuit)

( Detect and measurement circuit)
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3.1.1
(Ladder Diagram)
R1
start Rcharge
Rac
(Triac driver)
(Phase controller) Charge
Rprotect R1
Stop 3.2
control schematic
S
Qo S =2
N e
2 Rl == S
ON OFF
Q
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B B p control
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RI,Rcharge =Relay (coil dc contact dc )

Rac = Relay (coil dc contact ac)

3.2 Diagram



power supply

3.1.2 (Phase controller)

Block Diagram

ramp
gemerator

Zero

\

]
ramp
gemerator

3.3 Block Diagram

Block Diagram
3V
Detector Zero Detector
(Ramp Generator)
(Ramp Combinator)

Amplifier)

divider A
input  ——— buffer detector f-" | :
220 vac | § ol D ]
L_- ! RNV W |

Switching
+5, -5, +12, +15
3.3
combinator comparator - 0
=  — 7 output
T
i ramp i
amplifier
é voltage
¢ reference
220 V
(Buffer) Zero
(Ramp
(Comparator)

(Voltage Reference)

(Square Wave)

(Voltage Reference)

3.4

(Pulse Train)
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Sw-charge i
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§ control
| 3.4
3.4 1C DS1668 3.5
IC DALLAS SEMICONDUCTOR IC Electronic Digital
Rheostat IC data sheet IC
www.Dallas.com
IC 3.4
ucC DC IC Rw 0-5
Vv
1
Block Diagram 3.3

0O <

Y

e—
Cp Rw >

3.5 IC DS1688


http://www.Dallas.com

3.1.3 ? CHV DC Generator)

2
3.1.3.1 (HV Transformer)
ESTEL 3.6
Primary Voltage 230 \%
Secondary Voltage 15 kv
Primary Current 2 A
Secondary Current 30 mA
Secondary Mid Point Grounded
Secondary 2
7.5 kv Triac driver
0-230 V 0-7.5 kv

(Multiplier Circuit)

3.1.3.2 (Multiplier Circuit)

(Capacitor) (Diode)
4

3.7 a C1

a v C1
D1 % Cc2 a v+
+2v Cc2 2v output
3.7 4v 2v

2v



_ N—
a
Jk D3
1 D2
(¢}
71
Vi input i kD1 7 R C2
\%
3.7

a7

7=7 C4

| output

Vo = 4Vi

(DC Metering Circuit)

3.14
3.8
3141
3.142
3.1.4.3 (Overvoltage Protection Circuit)
QV
R1
3.8
3141
(Resistive Voltage
Divider) R1 R2
a = (R1+R2)/R2
RL 600
MH 100 Mil 1 6
R2 600 kfi
30 kv
30 kv

V1/V2 1054:1
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3.1.4.2 (Volt Meter)

IC ICL 7106

POT1 Correction factor
3.9
0-30 V

IC 0-2V R3 221 MU R4

50 ki 3.10

0-30 v

m

R3

oay

display

>

3.9

i bvviratd

ICL 7106

—' r+ 1T T7TTT1TT7TT17T17:

TR L

display

i
L
31N 3.10 29asvaslaasiiines

3.14.3 (Overvoltage Protection Circuit)

30 kCt



1C MC3425 1C
(Alarm LED)
IC MC3425 1C 25V
25V
R5 1.314 MU R4 200 ku
25V 1 IC SCR
LED Q1 Relayl Relay 2
311

Input + :IZ

; o

U/
RS
3 8 y R1 SCR
: o =11 =
mc3245
02 I 2
—l 4 S =
57 2 o ”
-
3.11 (Protection Circuit)
3.1.5 (Chopper Circuit)
3.12

3.151 (High Voltage Generator)
3.1.5.2 (Limiting Resistor)
3.1.5.3 (Sphere Gap)
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Limiting resistor
Output (connect to Cable)
DC
SOUI‘Ce Spark Gap
3.12 (Chopper Circuit)
3.1.3
20-22 kV Spark Chop
3.13
1 ku
5 4.94 ki 3.12 Chop
3.13 (Chopped Voltage)
3.14

Tek Run: 2ks/s Samplel 1T
I ]

[ . l ﬁ-%%—z

—

= T R
>

—

M A1 Gl g ov

1.

%1m V 5

3.13 (Chopped Voltage)
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A RN 1 .:..-.,..,.i....,.H‘..v...«.am ————
b %le“""f‘w«r;
mf ; :
YCh | h B [ TV o ) e I e
20:13:41
3.14 (Chopped Voltage)
31 Block Diagram
Blocking Capacitor (Chopper circuit)
(Open circuit) (Short circuit) Blocking Capacitor
(Chopper circuit) ,
Blocking Capacitor 0.1 |xF
2 kv 20 (capacitance) 5 nF
40 kv
3.1.6. (Detect and Measurement Circuit)
Pspice MicroSim
3.15 simulate
Step Voltage Chopped voltage
3.16 3.17, 3.18,3.19 3.20
3.15
3.1.6.1 (Capacitor)

3.1.6.2 (Resistive Voltage Divider)



3.1.6.3 (High Pass Filter)

fnller Circuit

R1

3.15 '

2 aU-

10KU J
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os 2us Ws 6us 8 10 12

Tine
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'
'
'
'
'
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'
E
'
'
'
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=10KU 4
E
'
!
'
'
'
'
:
'

1
~20KU 4 ----~ L . e . S daati e Ll e S e A i i e e preeecccane
0s 2us hus 6us 8us 10us 12us
Time

3.17 a
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B B L

12us

10us

8us

bus

hus

2us

0s

Time

3.18

10Us

8us

6us

Imjs

2us

0s

Tine

3.19

Lus bus 8us 10us 12us

L e e e bl bbbt ]
2us

Tine

3.20

10 MHz

0

2KV

5 NF

a0 KV

0.205 NF



0 150 VvV

75 fi

Matching

3.15

R4

C2

R6

(Matching)

50 cm

3.23

6.1

65 fi

65 cm

R3

R5

836 fi 250 fi
0 20 kv
Oscillation
75 fi
0-50 V
67.7 fi R4 6.8 fi
R5
3.3 fi 0.286 (JF
R5 Cc2
75 fi
1.2 mm
50 cm
3.21 3.22

321
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