Push Push for cH CH
set H/L mom. Test ON OFF ¢/D auto
R R
H L | cH |
Power | 780v| Voltage High/Low ' | Charge/Discharge control Beep
Sunpl o 9 Lock
upply > D|v_|'_der safety switch —e—i +—>— control
_ 10mA|  pouble + timer auto C/D _
AC primary voltage +lock + start init DIS Action!
controlled set switch +preset Low + lock control Hands off
transf. set High (H) H + cautious push test
275 -750V > g — : : -
Low (L) L > L/J J
6250 V guniis l l X1 x0.1  1225%|scale
CH pIs auto C/D
%8\'7v P6KE12 Ic .
Tcvetem L1 CH
E 10K Y Iois I-system J—x
10W
[
External Box Uc preset E 3 UA_30_“91A 100
__E U-system | 20MQ \CH DIS\ res. 1.107 A
— |
f \ 109 to 100kQ
El 9M " TEST IcH max. 0.3V %
— 20MQ — & CHARGE <
1M live Ll
0 - 140 kOhm T PEKEL2 CH ¢ DISCH. + IDLE
Add to 10k internal ! ©
( = 10K - 150kQ) 30/300V/3kV

Basic working overview diagram

Capacitor Leakage tester 1



Also a switching dissipation poor TRIAC supply has been designed.
This is NOT implemented due to complexity and available space.
Also EMC to sensitive uA meters was a reason NOT to.

O-

relais/control DC

47OUFT

HSP I-test points -
It is perfectly working! Diagram as last schematic. on/off P (darlington)
jumper 1Q /5W BD681 BD249C 3x V(=% 11V) > 230V
1AT ,] 2.5AT _
mi i ;i Drive 12nF 10 Q 0.5W 230V
!
oo i GBJ2510 |+ Ko _L
SIOV S20K275 4 z
2x 9V/2A 100nF4_ 1KQ — ﬁ__}lOuF
E toroids | yo -1 N
™ 230V
‘!—‘ ! = 30
n7 Y 10M 0.5W ’ 1KQ
PC713/PC714 BD137 680Q 0.1 Q/5W
22Q /5W
— HSP feedback 470Q
To avoid electrocution Bypass AC < 50% 230V
NO hard connect to earth It = 0
" 330 WF’ (to avoid zero-cross EMC and oscill.)
n
nen0z | IR
1.5 to 2.0V extra GND | +15 | .
' K +
D’s 1N4004 33 Q 0.5W
™ J_ 7815 _!_ —C 3 L 7808 _L
GBU4D or - -
BY257 fc’ 470uF IﬂuF I
, = 100uF 47uli#,
47nF ~
— D All regulator Mylar = 100nF
= + +24R K- 7915 & -15
CR I1 l Il
' 47u|§

-24R = floating GND! §|

"]

& -24R

330nF 1000uF/63V

Fan 40x40mm

Power supply & AC regulator system
Capacitor Leakage tester 2
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KBUS10 ’/on sub-board

230V an7 Y an7'Y 780V 10mA
9-11v S>—p——C F—CF——o 750V
1K5 - 5W 1K5 - 5W
T = W To R-divider and switches
T Safety R’s
o 30 V drop
400V 1mA
4.5VA > ,
1x or 2x 9V// l
3.30r +15V
KBU810 3x 270K I 2.7V
230V . W
4”7 ! 4”7 ! i converter OK?

9-11v
T 2,
= = — safety feedback to AC control
22 uF L zener PC713 or

—
A,
T 400V A pC714
45VA +15V
) set 150Q
1x or 2x 9V// HSP 1nF 0.5W |
I— [
an7Y an7yY ,
9-11V 2x
' 2K5 BC547
= V
22 uF l - <
4.5VA , 400V E
xor2x9v/ A 6K8  47nF 6v2 o
system @
Choose the 230V C value to set GND
the lowest idle current on 9V side /}
100nF to 470 nF “X2” if needed
(NO 10 mA load of the 780 V) Power suppl
Block 5VA transf. ECO 2003-5,0DD9 (used) = 390 nF E?nfﬁtrg; . ) PPy .
Gerth transf. 421.18.2 2x9V 4,8VA (tested) = 100 + 33 nF g High voltage generation and feedback

(transf. EMK = + 11.3V) Capacitor Leakage tester 3



750V IN
M e

780V via 3k series safety-R
L o 750V 750V IN I=10mA
3K2 1 5W -~ P =_ 7._5W ! FAN_!
(select 3k3) . All in internally isolated PCB-clad box
1k8 5w Box copper = GND
}___4 700
3k2 I 5W
(select) )
1 <+ switch out HIGH switch LOW
1k8 5W
i o 650 i
2x 10k FL
2x 2W 250V
1 I o 600 —°
2x 10k H"
2X 2W
2
I I o 550 o 200
2x 10k
2x 1W
-0 150
I £ o 500
2x 10k
AT Jf 5 450 100
2x 10k
2x 1W
I 0 400 63 switch out LOW
gx 10k (=1k3) - ®
x 1W
I o 350 50
2x 10k — T
2% 1W l 24V DC Fan
300 35 25 x 25 mm
3k9 //
6k8
(=2k5)
T o 275V 25
3k9 // .l.
6k8 |
(=2k5) T [ 16
o
T 520, 24 from
T |
{ o 6V H/L board
switch HIGH 1K2 // Jq -
1k2
KCz-2*11 / 2P11T rotary switch from Aliexpress with the top i
deck removed for mounting space for the divider resistors.
Version with 1 deck too expensive and not high enough. HSP GND

1 and 2 watt power resistors from Reichelt.

R-divider and HSP switches
Capacitor Leakage tester 4
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main board | current system board

max. 5mA reform I

1x NO

2x NO/NC, 550 mW

E-E external limit-R [
box) or jumper
| (box) or jump PEKE12 2351‘5 |
to switch HIGH To set max. Ic to 5 mA if needed Tranzorb 10 — 12V 13w Ri > 1 TeraQ
Q\fm — 750V : v
d \! >U max. H
: Iois X 0.3V
to switch LOW ] ] - 1MQ
‘ 6-250V 1 \ w1 \ 18\552[ P6KE12
charge —¥
] ] E 1 White 10kQ
ral rcl \ rel rfl leak 8 —%
- LED & . '\ 3uA
10kQ discharge high ril -
10w —> \ brightness / charge 90kQ
rgl SZ/ —bO—i 30uA
33Q 100kQ
300uA
+ R’s
10MQ
— <10 ouT 0.1%  900Q
E E 10MQ 3mA
. -
external < 1%
DIS
box 60mA 30mA
preset U live U
10kQ i
ri
gl‘gg i —> charge
33kQ 170 P6KE12 —¥%
' o HSP GND
47kQ 1MQ 10Q (a4
(a8
4 voltmeter system board % <
( 0.1% 30V / 300V / 3kV idle «— —»charge i
‘ 47kQ (+disch.) LLI
[ o ' o
3k3 ©
1 RA .. RG RH RI
Add ri=10kQ + 1000V reed relais power DIL relay D2n v23105  telecom relay Axicom MT2 24V DC, ; ; : ;
( = 10K — 150kQ) MEDER LI24-1A85 24V DC, 1050 Ohm, 3872 ohm , 2x NO/NC, 150 mW Relals SWItChIng on main boa rd

Capacitor Leakage tester 5



DIS- DIL DIL relais
switch switch charge Charge ground on current
Low High HSP HSP relais sub_boari_
RA RB RC RF RG RD RE RH l__ RI
/@ +24R ! 5
walliwa ? wajiivaivajiiva wa |
% % L | S |
Or. Rd. Gn. Rd. [_
2k7 2k7 2k7 2k7 - T T
shunt
switch
24V ch'r ; 1 2 3 4
UN-stabilise Flow High pIS & CH
[ _“ - __"_—I
X S X
l J B | .J i |
N I\ ~\
!highl \ Iowz‘ lch1 \ / dis2 l
I > Lo \( %
SN A I
s vl Wl \
‘I_owl high2| ch2 |
-24R Y, SE— - _ -24R = floating GND!
High/Low control Charge/DIScharge

RA .. RG

1000V reed relais
MEDER LI24-1A85
1x NO

sub-board

safety interlock

RH

power DIL relay D2n v23105
24V DC, 1050 Ohm,

2x NO/NC, 550 mw

RI

telecom relay Axicom MT2 24V DC,
3872 ohm, 2x NO/NC, 150 mW

sub-board

safety interlock

HSP Relais on main board
Capacitor Leakage tester 6
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25C1815 b
¢ 9Vbe
b -
e e C->NC

Very low leak, very hard knee

+24R

470Q

=N

N

bright RED

22kQ
N J
EJ 2k2 0.5W
1nF " <
D’s 1N4148 1
220Q Ve 1———-{4———
’ ‘__L’ l_l_‘ BC639
100Q or BDxxx
1T I
NO

—4 2x 33uF Tant.
Push test +24R

C

Delayed Flip-Flop
470Q
_j NO y/
/4
rki DIS []
ON - OFF - AUTO | c 22kQ
(timer/beep board) 3
2k2 0.5W
idiot proof switch circuit 1nF |,
Switching 750V ! to Cap
or Cap to GND
BC639

s GND = -24R local only NOT HSP GND or BDxxx
power DIL relay D2n v23105 l l &
24V DC, 1050 Ohm, 9% 33UF Tant. /Dis to /(/Dis + /Ch)

2x NO/NC, 550 mwW

H+L board to beep board

To 24V coils 1000V
reed relais on main board

/CH ON /DIS ON

X _'X
dis2 ch2
%
X
dis1 chi
mech. lock

o

bright GREEN

© PE1ABR

Charge / discharge control
Capacitor Leakage tester 7

+ safety delay sequence
+ mech. interlock relais



power DIL relay D2n v23105

+24R Switch FET = BSN10A or FQU2N60 24V DC, 1050 Ohm,
10uF board fits both +24R 2x NO/NC, 550 mw
Tant. Power ON 470Q :
/Low /High
10kQ Preset Low
. /] % |
_ 1
PaN 22kQ LO Orange
100kQ 16V | X
e |
D’s 1N4148 ]
/Low 25C1815 1'% inF 2k2 0.5W hi2 lo2
. 9V,
/High 2200 ) BC639 or BDox  F24R
ON O)( ON
Push Push hil lol
High N «— Low 33uF Tant. FAN
Delayed Flip-Flop 6 3 on mech. lock
+24R switch
; unit
/Dis ; + 470Q o
100k charge lock only l_/__] 5;
qu -24R = floating ground!
+24R HI Red NOT HSP GND
22kQ
I
Voltage
threshold 100kQ 2k2 0.5W o
25C1815 inF ‘ m
BC547 ” <C
) i or BDxox + safety delay sequence o

+ mech. interlock relais

I High / Low control
33uF Tant. Capacitor Leakage tester 8

 220kQ 16V



+24R

+24R

Charge/Discharge board —> 470Q
wa | oW |
12V 100nF timer
+12.6V < 4 > +12.6V
+12.6V J_
1
100kQ BDxxx
l +12.6V +24R I%E

o

r -

l /(/CH + /DIS) | »n

10kQ "'_' 470uF 470Q
= /CH énd /DIS both off ] 10kQ 47kQ
Voltage = 2x high
4k7
5 threshold 7 FQU2N60
+ PC713 or
BC547 F—— pco1a BC547 L6y
To D’s 1N4148
I-board GZ
F— [] 470Q
action beep I-max. beep
current board —* +9V
i
22nF 10kQ = <] Kingstate
KPEG232A
I — -24R = floating ground! e
NOT HSP GND 10uF 1k5 buzzer unit

Buzzer control
Capacitor Leakage tester 9

on buzzer/timer board
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telecom relay Axicom MT2 24V DC, DIS CH
3872 ohm , 2x NO/NC, 150 mW Up ' ‘ '
e first T ___ +24R
CMOS !l 555 +12.6V buzzer 2[3 17— — — - )
1/3 T — =77 __‘ to
& i | CH-DIS
‘ WA board
o L0kO [] 10UF v/ RK
tant. pre-load circuit
,;E 150 - <30 sec
200 sec inF
22kQ 1MQ J / T\
1
, 8 4 L L BC639 or BDxxx
DIS CH DISJ
| 70Ka 6 ‘ TLCS55 f 3 1l — __%g
pre-load 4k7 100Q
<1/3 psu _{>lr 2 1 s +12.6V
| ' [] 10kQ o
10kQ
100Q2 off
T T llOOnF SR >
0.1 x1 - inF
" timer CH always ON
charge/
discharge
100Q (a'd
m
whw o W T ] <
;E Charge / Discharge —
10uF tant. 4x 33uF tant. multifunction E
4k7 10uF tant. @
A . _
| = -24R = floating ground! D’s 1N4148 Timer control on buzzer/timer board

NOT HSP GND

Capacitor Leakage tester 10



Jumpers set sequence

main
board

IP1)
IP2)

4x 10MQ < 1%

Set offset to zero on opamp output. Digital displays NO negative.
Set digital voltmeter module to indicate ref value (0.620V)x 30 = 18.60.
(keep in mind: input is modified, £10V input is indicated as 30.00)

preset JP3) Operational — max. is OK?
+15V ref = + 0.620V T +8V
8k2
9MQ < 0.1% ref R —_—
max. 750V input ref R
I l 7 L00NF 1N4148__ -
2 1Mo [ |
J 3 ‘
l ) | + 7 l
Added in 370 . , Maxou modified x %3 |
+ +10V
meter module 208590/6 ,I, fgg\'; CA3140 N £ 1 +i1ovin |
(poly) 5 4 | indicated
+8V i 100nF as 30.00
| or X 180K 90KA —{H 1000 | !
<01%// =0.1% 470Q
>60% U [ 1 or 1.5uF I__ - - T
max. .
10KQ 1.0v
& [1 <0.1% Sk6
DP1 —{>I—oe¢—l i}
separate GND
R I 2 NOT used ‘—-SD’_ 22K to main board
DP2 —}—o X in this version in error 15v
w3 Gain protected set zero
DP3 GND to max. 9V 1K
set max.
| 4 HSP ground mainboard % £10
X—o >< (near 8V regulator) o

4

25C1815 transistor = £9Vg,
very low leak zener
with sharp knee

_

Added LD121

SMD D.P. LED’s

glued to display side

standard DP in CPU scan matrix unusable

Voltage drop on traces (a.o0. 10 mA DP LED’s) has influence on buffer output.
Gain feedback GND and input divider-R GND must have a common star point GND

input divider-R GND

© PE1ABR

Voltmeter subsystem
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| Added LD121 Jumpers set sequence
"

) D‘ #—T1° %MnEe[t)e'er'modusle JP1) Set offset to zero on opamp output. Digital displays NO negative.
main DP2 4 | 2 JP2) Set max. on digital voltmeter module to indicate ref value (0.235) x 100 = 23.50.
board ' (keep in mind: input is modified, £10V input is indicated as 30.00)
P | oP3 711 I 3 JP3) Operational — max. is OK? For external test remove JP4 & JP5
O
7
S { +8V
Ipis [jS6OQ | o 4 LED’s glued to display side 1
av I standard DP in CPU scan matrix unusable ref =+ 0.235V  8k2
+ : -
10k — — 4 —0° +15V ref R
10W [] 1UF ref R BAT85 f
leak-LED 188% I A
% 3 T . ) H
1 Tk | 3o’ | + ! 100nF modified + +10in
ICH max. 0.3V input ,Ll 47nF 6 Max. 10V out / f indicated as 30.00 |
90KQ %OOIV) CA3140 4
[ <0.1% poly
: 30uA 5 L00NE X 3
LS\ 470Q
1 or 1.5uF +8V
P6KE12 4 56 L0kO j
470Q
s -15V +
1kQ — PC713 or PC714 on
set zero | ’*' beep/timer board
. 1kQ2 1kQ - jg 25% scale limit alert
shunt short active/ set max. (= 2.5V of 10V max.)
inactive jumpers # IP- ig/QO W -
4 test 5 o U. TL431
normal shuntonly | & DIS mode 60mA only X £33 8200  thresh. o
active in CH mode RI only active in CH mode =2.5V e
XL input divider-R GND za <
ril Alternative shunt R’s LI
90KQ < 0.1% —2>2x 180kQ// < 0.1% —>3x 270kQ// < 0.1% telecom relay Axicom MT2 24V DC, o
9KQ <0.1% —2>2x18kQ// <0.1% —=23x27kQ// <0.1% 3872 ohm , 2x NO/NC, 150 mW @

900Q < 0.1% —>2x1k8// <0.1% —2>3x2k7// <0.1%

2
tomain |5 g q:]
board ,n,( 6 Voltage drop on traces (a.o. 10 mA DP LED’s) has influence on buffer output. Currer)tmeter subsystem
Gain feedback GND and input divider-R GND must have a common star point GND  Capacitor Leakage tester 12



25 mH/ 3x 11V (9V) > 230V

100Q 22nF .
—) ;IL 2 — 5A toroid
2 — 5A toroid — 7N
/ Circuit identical to
18V AC A 10— 16A 111 toroid ] +5uF f analog regulator
- - .1 torol L 3
=== TRIAC 79 AN 4- - T
. LUJT 4-5mH B :, +780V
=
—
100 - 150Q — 5W! /
anti-EMC-glitch bypass / 3x 270kQ
1w
. e e +15V
Perfectly working dissipation “free” regulator (450 — 900V!") .
NOT implemented due to possible EMC risk uA meters PC713 +2, feedback g]
1500 o
N\ +24R (relais) \!/ +15V —__l set-U +780V
set max. U total 3.75V K5
7818 |- A : 3
uiT :
4k7
1000uF L"l-'-l 10uF
10uF | 20ke> = tant. 220Q 6k8
tant. 4k7 T ; 47nF 6V2
10kQ
PC713 lﬁ/ 1;
feedback
S
4k7 +18V
! 470Q [] 4k7
2N2646 triac
B _ 100Q gate
100nF foil -toroid

igde's

Alternative switch PSU for HSP
Capacitor Leakage tester 13



