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Technical Description

Leak detector Type T-200.L._ .
Measuring transducer
Type KR-163... ; KR-168...; KR-268...; KR-163/A/EX...; ET-52.; ET-580; ET-R...;
OAA-100-A1...; OAA-100-A3...; OAA-300...; OAA-500...

1. Design of the leak protector

The leak protector consists of the level switch (1), which works according to the float
principle, and a separate measuring transducer (2) (KR-163..., KR-163Aex, KR-268...,
XR- ...; OAA-100...) or a level switch (1) with integrated measuring transducer (2) (ET—
520..; ET-521; ET-522; or ET-580) or a level switch LR (1,2) (float — magnetic switch)
which provide a binary switch signal at the output.

This binary signal can be delivered directly or indirectly via a signal amplifier (4), to the
alarm device (5a) or the control device (5b) with its control element (5¢).

In the case of overfull cut-out devices which consist of the level switch (1) with
downstream alarm signal (OAA-200...; OAA-300... resp. OAA-500...) the measuring
transducer (2) and alarm device (5a) are also integrated.

The untested system parts of the overfull cut-out device, such as signal amplifier (4), the
alarm device (5a) or the control device (5b) with the control element (5¢) must conform
with the requirements of Sections 3 and 4 of the approval principles ( German ZG-US) for
overfull cut-out devices.

1.1 Schematic design of the leak protector
1.1.1 Leak protector (1), separate measuring transducer (2)
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1.1.2 Leak protector (1) with integrated measuring transducer (2
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1.1.3 Leak protector (1) with separate measuring transducer (2) and integrated alarm device (5a
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1.2 _Function description

The float of the leak detector rests below the set switch point on a stop ring and actuates the
reed contact (s) located in the guide tube with the permanent magnets installed in the float.
When the float is raised by the rising liquid level, the reed contact (s) opens (t) and triggers

the alarm.

Two signal lamps indicate whether the alarm was triggered by a line error or a leak message.

Detector insertion
(Accessories/if necessary

| on-site cable mounting)

ke
i

—
Cable
[
Tank
I Collecting vat
Cable seal
Float

Detector end piece
(foot)

The measuring transducer
works according to the
quiescent current principle,
i.e. if there is no alarm
message, the output relay is
energized. It drops into the
alarm position in the case of
a leak alarm or line error or
when the supply voltage has
failed.

The measuring transducer
allows the connection of
downstream alarm/ indicating
and control devices.

For safety reasons, the L-
contact consists of two reed
contacts arranged in parallel,
which are series connected.

Line monitoring of the signal
line between the L-contact
and the measuring
transducer is conducted by
the valuation of the electric
circuit resistance. In the
operational state of the leak
detector the circuit resistance
iS approx. 1kOhm, in the
case of leakage alarm

A The LR-contact consits of a reed

— contact with a serie;s-connected
I contact protection resistor.

Signalling Table
KR-163 / ET-580 |[KR-168 / -268 / XR-... |ET-520../-521

LED green red green yellow red green red
Mains OFF [ [ [ o () [ ()
Operation 03 ° 203 () ° 03 °
Line error [ It 203 It It o Lt
Filling alarm 20 03 It It o It It

LED off:e, LED on: ¢
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Signalling Table OAA-100 ...

OAA 100-A1 OAA 100-A3
LED green red | red Il green red
Mains OFF ° ° ° ° °
Operation I ° ° It °
Line error Channel 1 It @ 308 ° SO 03
Line error acknowledged Horn Off It @ It @ ° It @ SO
Filling alarm Channel 1 ¥ It ° oS oS
Filling alarm acknowledged Horn Off 63 SO ° 08 SO )
Line error Channel 2 It @ ° ol
Line error acknowledged Horn Off It e ° SO )
Filling alarm Channel 2 1% ° ol
Filling alarm acknowledged Horn Off ¥ ° soqy

LED off: @, LED on: 3%, LED flashes: 3t ®.

Signalling Table OAA-200 ...
LED Channel LED,3 | Summary Horn
coloured alarm
Mains OFF, resp. no sensor connected ° ° Off
Operation, sensor connected green It ° Off
Line error red 1% It e On
Line error acknowledged red It e SO Off
Filling alarm, Leak alarm yellow 3t SO On
Filling alarm, Leak alarm acknowledged yellow 3t e ¥ e Off
Error rectified green It e SO Off
Rectified error acknowledged green It ° Off

LED off: @, LED on: X%, LED flashes: 3t e@.

Signalling Table OAA-300 ...
LED Channel LED,3 | Summary Horn
coloured alarm
Mains OFF, resp. no sensor connected ° ° Off
Operation, sensor connected green It ° Off
Line error red o It e On
Line error acknowledged red SO ¥ e Off
Error rectified green it e It e Off
Rectified error acknowledged green It ° Off
Filling alarm, Leak alarm yellow 3t SO On
Filling alarm, Leak alarm acknowledged yellow 3t e ¥ e Off
Error rectified green It e It e Off
Rectified error acknowledged green It ° Off

LED off: @, LED on: X%, LED flashes: 3t e@.
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Signalling Table OAA-500 ...
LED Channel LED,3 | Summary Horn
coloured alarm
Mains OFF, resp. no sensor connected ° ° Off
Operation, sensor connected green It ° Off
Line error red o It e On
Line error acknowledged red It e It e Off
Filling alarm, Leak alarm yellow Xt SO On
Filling alarm, Leak alarm acknowledged yellow 3t e It e Off
Error rectified green It e It e Off
Rectified error acknowledged green Xt ° Oft

LED off: @, LED on: XX, LED flashes: 3t e@.

1.3 Type key

1.3.1 Leak detector (1)

Basic designation

L = Leak protector
LR = Leak protector (no Ex-version)

Cable length

_=Lengthinm

Connection

= without screw connection, without box
= with screw connection, with box

= without screw connection, with box

= with screw connection, without box

= Plug connection (not at Ex-version)

= Option ET-52x (KR-24V)

= Option ET-...

Connection thread

1
0]

2” (for Ex-version, electr. conducting)
2.3/4”

lo¥o¥o¥o)
N

Fastening bracket
_ = without
_ =with

Float type
= PE 52

T -PE52L

Option

_ = Ex-version

[T200] ] (] L] [J [
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1.3.2. Measuring transducer (2)

1.3.2.1 Measuring transducer KR-163...

KRI1

Basic designation

Type (1 channel)

Housing

_=LDG-A12 with screw terminals

_ =ME, with spring terminals, plugged
_ =ME, with screw terminals, plugged

Outputs

_ =2 changeover contacts

Supply voltage
=24VDC

=24 VAC

=42 VAC

=48 VAC

=127 VAC

=230 VAC

=240 VAC

=115 VAC

Option
_ =225 mm support rail
_=19”"card version

L0 [l

1.3.2.2 Measuring transducer KR-163/A/EX...

Basic designation

Type (1 channel)

Housing
_=LDG-A12 with screw terminals

Supply voltage
=24 VAC

=42 VAC

=48 VAC

=127 VAC

=230 VAC

=240 VAC

=115 VAC

Design form
_ =225 mm support rail

[KR[163[AlEX][ ] [0]
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1.3.2.3 Measuring transducer series XR-

Basic designation
Number of channels
1 =1 channel
2=2channels
Option
2=WHG
Housing
B = Plugged clamps (for screwing)
C = Plugged clamps (spring force)
Output
1 =1 change-over contact (2 channel version)
2 =2 change-over contacts (1 channel version)
Switching delay
0=05s
Sensitivity range
1=2..300 kOhm
2=8..800 kOhm
3=02..3kOhm
Supply voltage
0=24VDC
6=230VDC
9=20.. 230 V AG/DC mullti voltage power supply unit
Construction form
_ =225 mmmounting rail
K= 19" board version
B = Bus connection / option at 24 V DC

1.3.2.4 Measuring transducer KR-x68...

Basic designation

Channels
_ =Channels

Type

Housing
_ = ME, with spring terminals, plugged
_ = ME, with screw terminals, plugged

Outputs
Supply voltage

_=24VDC
=24 VAC
" -42VAC
~ = 48VAC
~ =127 VAC
~ =230 VAC
~ =240 VAC
=115 VAC

Design form
_ =22.5 mm support rail
_ =19 card version

[KRI[ I[68][ 11 wi[ ][o]
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1.3.2.5 Measuring transducer OAA-100-A1...

Basic designation

Design

_ = 1channel

_ =2channel

_ = Special design (3..n channels)

Supply voltage

=24VDC

Alarm device

_ = without alarm device

_ = with alarm device (horn,lamp)
_ = Special design

[oAA-100-][ ][]

1.3.2.6 Measuring transducer OAA-100-A3...

Basic designation

Design

_ = LDG-A12 with screw terminals

_ = ME, with spring terminals, plugged
_ = ME, with screw terminals, plugged

Supply voltage
=24 VDC

=24 VAC

=42 VAC

=48 VAC

=127 VAC

=230 VAC

=240 VAC

=115 VAC

[0AA-100-A3][ ][]

1.3.2.7 Measuring transducer OAA-300...

Basic designation

Design
_=2channel
_=4channel

Supply voltage
=24VDC

=24 VAC

=42 VAC

=48 VAC

=127 VAC

=230 VAC

=240 VAC
=115VAC

[oAA-300-][ ][]
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1.3.2.8 Measuring transducer OAA-200...

Basic designation

Type
M

1.3.2.9 Measuring transducer OAA-500...

Basic designation

Type

Execution
A1 = wall
A2 = enclosure

Addition

_ = without Horn
_ = with Horn

OAA| (500

1.4 Dimensional drawings, Technical data

1.4.1 Dimensional drawings leak detector (1)

Response height A <50 mm
with PE 52 for density > 1,05 g/cm?
“PES2L* “ 208
Detector insertion
| E—— (Accessories/if necessary
Qﬁuzgn%g on-site cable mounting)
| Cable
—
Tank
L L Collecting vat
Cable
length
Cable seal
I i Float
130 Detector end
/ piece (Foot)
Leak detector with stable
foot, standing on the floor
@52
A
I {
!

ke,

Il

L:
Cable-
length

52

Jﬁ/v\/

KR-24V
]@:@ In connection head
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1.4.2 Dimensional drawings floats

Float - Type: PE 52, Float - Type: PE 52 L,
for density > 1.05 g/cm?3 for density > 0.8 g/cm?3
@52 Immersion depth /
Y 60 Immersion depth /
50 Y 40
40 30
%0 45
63 20 20 o
10 OO e 10
0 1 0
219 05 10 15 20 o1 05 10 15 20
Density / g/cm3 @52 Density / g/cm?®

1.4.3 Dimensional drawings for measuring transducer (2)
@ =

P | SELe= B

A
{0 ©o NSNS
SIONIS KR-168..
©00 1112 14 AL
,_l 21 22 24 A2
- A2 Al =ELB=
12 11 14
ZELB= o]
KR-163/A/Ex 7o) S ; =
N~ 00O ERR OUT PWR & 2
Alarm Betrieb) E5 % -
E_O OE_O KR-168..
EO. E1 O
® ® ® @@@@ QuIt
k@@ ‘%ﬂ ‘
Y ol
L 225 L [ ® v (=
225 < 35.2 - < 160 -
Housing for types: Housing for types: Housing for types:
KR-163/A/Ex.. KR-168/B/... KR-168/B/.../K
KR-163/A/... KR-268/B/... KR-268/B/.../K
OAA-100-A3-A... KR-163/B/... OAA-100-K-...

XR-....... OAA-100-A3-B...
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housing dimensions: 170 x 165 x 85 mm
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OPTISCHER + AKUSTISCHER

ALARMMELDER OAA500 A1

D000 w00

: — Sensor 1 Sensor 2 Sensor 3 Betrieb
gy L
=ELB=
I | ] [ ] (L

| S
FULLSTANDSGERATE Qui
BUNDSCHUH GmbH&Co. KG Test uit
D-64625 BENSHEIM _J @

=ELB=

Fillstandsgerate

© @]

housing dimensions: housing dimensions:
137 mm x 186 mm (without cable glands) x 103 mm 86 mm x 70 mm x 60 mm

1.4.4 Technical data for leak detector (1)

Connection Line connector, socket or jack

Protective type accord. to EN 60529 IP 65

Operational conditions atmospheric conditions

Density p per liquid with floater PE 52 min. 1.05 g/cm3
PES52 L min. 0.8 g/cm?3

Switching hysteresis typ. 2 mm

Switch point tolerance max. 2 mm

Resistance value of leak detector (L-contact) :

Operational conditions approx. 1kQ (actuated)

Leak message approx. 12 kQ (non-actuated)

Resistance value of leak detector (LR-contact):
Operational conditions ca. 47 Q (contact protective resistor)
Leak message ca. «© (contact opened)
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1.4.5 Technical data for measuring transducer (2)
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Materials of the leak detector

The parts of the leak detector which come into contact with the liquid, its vapours or
condensate, are manufactured of suitable plastic materials.
The line is manufactured with a sheathing material suitable for the application.

Application areas of the leak detector

The leak detectors may be operated under atmospheric temperatures and pressures. The
liquids must be free of solid materials or low in solid material content, and not tend to form
resins, gum up or crystallise. The solid material parts may not be magnetisable.

Solid material diameter <200 pm

Viscosity < 150 mm?/s (e.g. olive oil approx. 120 mm?/s)

Malfunction messages, Error messages

Disconnection or short-circuit of the signal line between the leak detector (1) and the
measuring transducer (2) or power failure effect — due to the quiescent current principle
employed - a drop of the output relay of the measuring transducer into the alarm position.

At T200.LR, an interruption of the signal line causes an interruption of the connection line
or the reaching of the response level. The evaluation is carried out in the downstream
signaling device (eg. PLC).
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5. Installation and connection information

5.1 Installation of the leak detector

The leak detector must be lowered carefully by the cable from the top into e.g. the
collecting vat of the container to be monitored. Attention must be paid that the leak
detector, when it reaches the bottom of the vat, has optimum stability in the upright
position. The cable should hang loose but without sagging. The float must not be hindered
from rising through an overlying cable.

The detector cable must be attached/run either with our accessories or by client’s.

5.2 Connection of the level switch with switching amplifier

When connecting the switching amplifier KR-... resp. XR-... please proceed according to
the connection diagram. The signal line must be connected to terminals 1 and 2 (terminal
1 to EO resp. terminal 2 to E1), which are marked additionally with an “F“, in general on
the level switch. The measuring transducers must be installed with observance of the
max. permissible line resistance (< 50 Q) of the signal line. Provide over-current
protection, such as a fuse (250 mA) or circuit breaker, to limit fault currents on supply
wiring. The alarm devices and / or control devices must be connected to the potential-free
output contacts as required.

KR-163... (Fig. 1)

Mains

N Fig.: 1

E0 a32 Al(+)  A2()

a2(+)  c2(-) 12, 22 ac16, ac14
E1 30
2 =FI|R= 11, 21 ac18, ac12
1|2 CONTACT PROTECTIVE 14. 24 2620, ac10
RELAY ’ '

Level switch |

Terminals No. 19" version ( K)

KR-163/A/Ex.. (Fig. 2):

Terminals No. 19" version ( K)

r———=-=-- 1 Mains .

| EX-Range | N Fig.:2

| | —@ @

| | E0 a32 Al1(+)  A2(-)

I ] ® a2(+) c2() 12, 22 ac16, ac14
' | E1 a30

! = —9¢ XNE|R= 11, 21 ac18, ac12
| |

N I CONTACT PROTECTIVE 14, 24 ac20, ac10
I I RELAY ’

1| Level switch |,

| |
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KR-168 / B 1-Channel Version (Fig. 3):

Mains

S\

@
a2(+)  c2(-) 12, 22 ac10, ac16
E1 a30 o~ o~
~F| R~ 11, 21 ac12, ac18
12 CONTACT PROTECTIVE 14. 24 aci4. ac20
RELAY ’ 2

Level switch

Terminals No. 19" Version ( K)

Fig.: 3
KR-268 / B 2-Channel Version (Fig. 4):
Mains
o> o
Al(+)  A2()
A(-

Fo a3 o220 240 ] ,

: 12 ac10
E1 a30 :

= CHANNEL 1 11 ac12

o )14 acld

iy L
MEILI (L
CONTACT PROTECTIVE

E3 €82 r---------------mmmmmmmmmeo oo

; ac16
B4 c30_ e CHANNEL 2 ac18

i ac20

1 2 11 2 i R bbbty o
Level switch Terminals No. 19" Version ( K )
Level switch

Fig.: 4
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XR-.. (Fig. 5):
Mains
—@ @
Al(+) A2(-)
EO P 1
: ® 112
E1 | :
i 9 CHANNEL 1 511
. 14
iy L
iy EILI (L
CONTACT PROTECTIVE
E5 [l
EEE— ]
E6__. o CHANNEL 2
1 |2 1P B REREEEEEEEEEEEEEEEREEE S
Level switch )
Level switch F|g-: 5

ET- 520.. (Fig. 6a), ET-521 (Fig. 6b), ET-522 (Fig. 6¢c):

Mains
—& @
+24V 24V
ol [ ™ ]
~ELB>>
CONTACT
PROTECTIVE RELAY 24 (- Optocoupler)
EO
12
E1

11 (+ Optocoupler)

14

Level switch

Version ET-520a .
Connection housing Fig.: 6a
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'1 W L_
1 2[ 3 4 s e 7 2 -————4—{;;!— L+
"
o]lello]le]lslle]le > HA
oy — <IN T — R
B AR A @ PE
oW Q! QlRelais | Opto-K.
ERRO | max 230VAC | max 30V
| max 30VDCI
O I max 3A Version ET- 522

1-Channel Version

Fig.: 6¢
Version ET- 521 .
Connection housing Fig.: 6b

LR [ET-R...] (Fig. 7).

ANMEIOON©

3 [

ollo

O
O
o [

1=EO0 2=FE1

Fig.: 7

| Level switch |

ET-580 (Fig. 8).

The mains connection (20 ... 230 V) of the

transducer ET-580 is to be put on clamp 1 (,+%) |Q|Q|9‘ Q}Q‘Q‘Q’Q AN
and clamp 2 (,-9). N+t aN A
change over switch 1: clamp 3 = NC Rk b 1
clamp 4 = COM UJ L g T
clamp 5 = NO Netz: 2@...238VUAC/DC

) Kontakt: 3AAC; 3 ADC
change over switch 2: clamp 6 = NC «
clamp 7 = COM & QQQ Achtung:Vor Entfernung dieser

ist das Ger at

Abdeckung
Clamp 8 =NO spannungsfrei zu schalten

Flg 8 \ﬂw m EILIBIm J,
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OAA 100-A1 (Fig.9)

17

18

=====<r===--rm

-
©
-
1

Level switch

Level switch

f

——@

1(+)  2()

=ELB=

Alarm device OAA 100-A1

Connection warning lamp

Connection horn

=1

PSSPy '

OAA 100-A3 (Fig.10)

E1

E2

E3

I Connection horn

Fig.: 9
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Fig.: 10
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OAA-200 Optical and Acoustic Warning Device (Fig.11)
®
() O Lk
o _ pepo _
O Pouw
O Lampe Qn,On=1a0k ﬂ_
O Hupe Jnn(nff'_ﬂé?(k .

",
e
=7 . I0AA2060
O O
OII 1 2| 3| 1 2) 3 1 2| 3| Fig': 1 1
99@8?999??9 ool
. WL LW W § § (/
Quit| Kan1 | Kan2 Lampe | Hupe | Netz
Terminal assignment OAA-200
The mains connection PE A2=L(+) A1=N(-)
Output relay lamp 11 = COM 12=NC 14 = NO
Output relay horn 21 =COM 22 =NC 24 = NO
Channel 1 E 0.1 E1.1
Channel 2 EO0.2 E1.2
Input ext. acknowledgem. TO, T1 pot.-free contact

If the alarm is on, the horn can be turned off by pressing the side button. Further alarm
messages turn the horn again. The collective interference lamp cannot be turned off with the
side button until there are no more alarm messages left. The alarm can be acknowledged
externally also by means of a potential-free contact.

OAA-300 Optical and Acoustic Warning Device (Fig.12)

channel 4

T

Sensor1 Sensor2 Sensor3 Sensor 4




=ELB= Fillstandsgerate

Overfull cut-out device with level switch for stationary containers to store liquids hazardous to water

z-65.40-153_englischeBeschr_Juli2019.doc Status: 03.07.2019 Page: 22/24
Terminal assignment OAA-300
The mains connection 28,39=PE [29=N(-) [40=L(+)
Output relay Channel 1 19 = COM 20 = NO 21 =NC
Output relay Channel 2 30 = COM 31 =NO 32=NC
Output relay Channel 3 22 = COM 23 =NO 24 = NC
Output relay Channel 4 33 =COM 34 = NO 35=NC
Output relay horn 36 = COM 37 =NO 38 =NC
Output relay lamp 25 =COM 26 = NO 27 =NC
Sensor 1 4 =EQO 5=E1
Sensor 2 13=EO0 14 = E1
Sensor 3 8 =EO 9=E1
Sensor 4 17 =EO 18 = E1
Input ext. acknowledgem. 1, 10 pot.-free contact

If the alarm is on, the horn can be turned off by pressing the Quit button. Further alarm
messages turn the horn again. The collective interference lamp cannot be turned off with the
Quit button until there are no more alarm messages left. The alarm can be acknowledged
externally also by means of a potential-free contact.

OAA-500-... Optical and Acoustic Warning Device (Fig. 13, 14):
L :
Q !
S | sensors
OAA- 500-A1 0 i :
i !
§ | collective interference : channel channel channel channel
O I -4 n o A
Fig.: 13
SEF'ISDI' 1 SEI"ISDI' 2 SEHSOI“ 3 Sensor 4
Terminal assignment OAA-500-A1
The mains connection PE 41,51 =L (+) 42,52=N(-)
Output relay lamp 31 =COM 32=NO 33 =NC
Output relay horn 21 = COM 22 =NO 23 =NC
Sensor1| 2=+12VDC = Input (12 VDC) 4=GND(-)
Sensor?2 | 12=+12VDC = Input (12 VDC) 14 =GND (-)
Sensor3 | 5=+12VDC = Input (12 VDC) 7=GND (-)
Sensor4 | 15=+12VDC 16_Input(12VDC) 17 =GND (-)
Input ext. acknowledgem. 1, 11 pot.-free NO-contact
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Mains

Sensors
OAA-500-A2

- channel channel channel channel
collective interference

OAAS500A2

Fig.: 14 z

oo™

Sensor1 Sensor2 Sensor3  Ext. Quit

Terminal assignment OAA-500-A2

The mains connection 2=L(+) 1=N(-)

Output relay lamp 7 = COM 9=NO 8 =NC

Output relay horn 10 = COM 12 =NO 11 =NC
Sensor1 | 13=+12VDC | 14 = Input (12 VDC) 15=GND (-)
Sensor2 | 16 =+ 12 VDC | 17 = Input (12 VDC) 18 =GND (-)
Sensor3 | 19=+12VDC | 20 = Input (12 VDC) 21 =GND (-)

Input ext. acknowledgem. 22, 23 pot.-free NO-contact

6. Setting information

_ Response height A <50 mm
with PE 52 for density > 1,05 g/cm?
“PES2L* * >08

Detector insertion

T (Accessories/if necessary The leak detector must be employed with
Eﬁzﬁﬁg on-site cable mounting) due regard to the provisions set out in the
b Cable VAwWS (German regulation for systems

— handling water-hazardous materials) of the

Tank states and the VdTUV fact sheet "Tank

systems 967".

On the basis of its design the E.L.B. leak
detector T-200.L.... guarantees the report of
Cable seal a leaking liquid with a density greater than
1.05 g/cm?® (0.8 g/cm3) when reaching a
response height of max. 50mm.

It is therefore not necessary to set the
response height.

Cable
length

L j Collecting vat

Float

Detector end
/ piece (Foot)

Leak detector with stable
foot, standing on the floor
@52 &

~130

|
!
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7. Operating instructions

When used as intended, the leak protector - consisting of the leak detector and the
measuring transducer works maintenance-free. The system parts of the leak protector
must have indicating, resp. control devices connected downstream. The output contacts
are used for this purpose. The general Operating Instructions of the used equipment must
be observed.

8. Recurrent inspection

The good working order of the leak detector must be checked in appropriate periods but at
least once a year. It is the responsibility of the operator to select the type of inspection and
the intervals in the stated time frame.

The inspection test must be conducted so that the faultless functioning of the leak detector
in cooperation with all components is proven.

The leak detector must be lowered by the cable into the corresponding storage container.
Alternatively, the test can also be carried out in a suitable test vessel with storage liquid.
When the float immerses into the storage liquid, the leak message must ensue. Attention
must be paid that only the leak detector immerses into the liquid and not the cable.

Testing the fault: The signal line is disconnected and then short-circuited. The malfunction
message and leak message must ensue in any case.

If the good working order of the leak detector and the measuring transducers can be
identified in another manner (exclusion of function-inhibiting errors), the inspection test can
also be conducted by simulating the corresponding output signal. Further information about
the inspection test methods can be found, e.g. the guideline VDI/VDE 2180, sheet 4.




