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1.2

List of Abbreviations

Abbreviation Meaning

altern. alternative

API Technical standards of the "American Petroleum Institute"
A58 BRAUN GmbH Sensor series

ATEX stands for ATmosphére Explosibles (meaning the ATEX EU directives for explosion protection)
DIN German Institute for Standardisation (Deutsches Institut fiir Normung)
EMC Electromagnetic compatibility

EN European Norm

Ex nA Type of protection "non-sparking”, approval for hazardous areas zone 2
F/R Forward/Reverse (Forward/Backward)

IEC International Electrotechnical Commission

incl. inclusive

IPxx Ingress Protection Number xx according to DIN EN 60529
ISO International Organization for Standardization

max. maximum

min. minimum

MTTFd Mean Time To Failure dangerous

n Short term for Speed

NEMAX National Electrical Manufacturers Association Number x
Nm Newton meter

PELV Protective Extra Low Voltage

PFDavg Probability of Failure on Demand average

RPM Revolutions Per Minute

sec second

SELV Safety Extra Low Voltage

SlLx Safety Integrity Level x

TMR Triple Modular Redundant

Ub + supply voltage

UL Underwriter Laboratories

Vdc or Volt direct current

V. dc

m BRAUN
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1.3 Application characteristics

Speed sensors for applications such as turbines, compressors, expanders, etc. in hazardous
areas of zones 2. The sensors are approved as “non-sparking/non-incendive” equipment with
protection class Ex nA IIC, temperature class T4 (at Ta = -40 ° C to +125 ° C) or temperature
class T6 (at Ta = -20 ° C to + 40 ° C). The power supply must comply with the regulations for this
(see chapter 4.2 "Power supply" or ChapterO "Safety instructions"). Safety classification up to
SIL 3/ IEC 61508:2010 resp. EN ISO 13849-1:2015 PL e Kat. 4, EN ISO 13849-2:2012 PL e
Kat. 4 and IEC 62061:2021; useable in applications up to SlLcL 3 as speed sensors.

Their low end of 0 Hz allows monitoring the machine down to zero speed. They are contact-free,
wear-free, maintenance-free and unsusceptible versus external magnetic stray fields and
machine vibration.

Sensors A5S1DDO0...-n and A5S1DS0...-n for detection of rotational speed
Single Channel, the output provides the rotational speed as a single-track frequency signal.

Sensors A5S1DD3...-n and A5S1DS3...-n for detection of rotational speed and direction of
rotation
Dual Channel, 1 track = rotational speed as frequency, 1 track = F/R status as binary signal.

Sensors A5S1DD4...-n and A5S1DS4...-n for detection of rotational speed and direction of
rotation with two phase-shifted speed signals

Dual Channel, the output provides the rotational speed as a twin-track frequency signal (phase
shifted). Suitable for external direction detection with enhanced safety.

14 Mounting of the Sensor

The sensor should be mounted in radial direction so that it points to the axis of rotation of the
rotating profile. An arrangement parallel to the axis of rotation for frontal scanning is also
possible. Then, a possible axial displacement in the machine must be considered. All our
information applies to radial scanning.

For mounting, it is best to have the same thread in the fixed part. The sensor is then fixed in the
correct position with the supplied nut.

The mounting may be made flush in any material; several sensors can also be placed close to
each other.

A solid and vibration-free mounting of the sensor is important.

Adjustment to the profile edges

Mounting preferably in radial
direction and in alignment
with the profile

gy, profile
—— edge
o
- ' U rotation of

a
. target
Vv

wrench planes at rear or front end
of sensor Slots for positioning with
NPT at rear end

Figure 1: Adjustment to the profile edges
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1.4.1

1.4.2

1.4.21

m BRAUN

Notes on Pole Wheel

The pole wheel must be made of ferromagnetic steel. Non-ferrous material, stainless steel or
plastics do not work.

The grooves / bolts of the pole wheel must be equidistant; otherwise the speed signal will be
unsteady.

The pole wheel should have no damage or burrs; otherwise the speed signal can become
unsteady. If there is any damage, increasing the gap in the air can eliminate a possible fault
(double pulses).

Positioning of Sensor

Alignment of Sensor

The sensor must be aligned with the flanks of the profile to be scanned. It is correctly installed if
the two planes at the end of the sensor (which also serve as wrench planes for screwing in)
point in the direction of the profile or perpendicular to the profile edges (for example the tooth
flanks of a gear).

A deviation of up to + 20 ° is permitted.

< 20 degrees _—
—_

Incorrect alignment of the sensor

Figure 2: Alignment of sensor
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1.4.2.2 Recommended Air Gap
The recommended air gap between the sensor front surface and the rotating part must be
observed. It increases with the size of the profile: For cams or milled grooves with their width,
distance and depth, for a gear with its module (= diameter / number of teeth). The field between
grooves or cams must be at least as large as the specified width (W), the depth D = at least 3
mm. Thickness of a gear or length (T) of a milled recess of at least 5 mm (plus a possible axial
displacement).
The guideline values given below for the profile size (D / W / T) of a rotor are the minimum
dimensions, they may be exceeded in any direction. However, the maximum permissible air gap
between the sensor and the pole wheel will not increase.
T
Profile size of a
grooved wheel
D D = min. 3 mm
W= min.3 mm
W T =min. 5 mm
Figure 3: Information on profile size
A5S1DS0...-n | A5S1DS3...-n and DS4...-n
Air gap in dependency of profile size A5S1DDO0...-n | A5S1DD3...-n and DD4...-n
Module of a Diametrical Pitch min. width W of a Recommended Recommended
gear wheel approx. groove wheel air gap air gap
m1 25.40 mm 3 mm 0.5-0.8 mm --
m1.5 16.93 mm 3 mm 0.5-1.0mm --
m2 12.70 mm 3 mm 0.8-1.5mm 0.3-0.8 mm
m3 8.47 mm 3 mm 0.8-2.0mm 0.3-1.2mm
m4 6.35 mm 3 mm 1.0-2.5mm 0.5-1.5mm
14.3 Maximum fastening torques / wrench sizes / thickness of BRAUN nuts

Nut Maximum wrench size thickness
fastening torque (+/- 0.5 mm)
M12 x 1 12 Nm WS 19 6 mm
M14 x 1 25 Nm WS 22 4 mm
M14 x 1.5 25 Nm WS 22 7 mm
3/4°-16 25 Nm WS 28 10 mm
M16 x 1 35 Nm WS 24 8 mm
M18 x 1 50 Nm WS 26 9 mm
3/4°-20 50 Nm WS 24 6 mm
M18 x 1.5 50 Nm WS 26 9 mm
5/8°-18 50 Nm WS 24 10 mm
M22 x 1 75 Nm WS 30 6 mm

m BRAUN

A5S1-n-Manual_EN_Rev03 2022_MAR_18

Page 8 of 42




1.5

Connection (pin assignment resp. wire assignment)

All sensors described here can have different dimensions and different connection types.

For the connections applies to the different types:

Assignment with plug with open cable ends of
pin no. BRAUN cables
wire color
Signal output 1: .
(speed signal f1) 4 white
Common zero 3 green
+ sensor supply Ub 1 brown
Signal output 2: red (at Teflon® cable)
(speed signal 2 resp. 2 resp.
rotation direction signal) yellow (at PVC cable)
Screen (not connected to
sensor housing) black
1.6 Arrangement of Pins in Sensor Plug
O
The M12 connector uses the A-coding (DIN EN 61076-2-101).
A5S1-n-Manual_EN_Rev03 2022_MAR_18 Page 9 of 42
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1.7

m BRAUN

Signal Transmission

The possible transmission distance is essentially determined by the highest occurring signal
frequency, the properties of the transmission line and the input of the connected receiving
device.

When connected to our equipment for fixed installation, signal frequency of 25000 Hz can be
safely transmitted over a distance of up to 500 m. If the signal frequency is lower, a corres-
pondingly longer transmission distance applies. The cable is based on a 3-core or 4-core
shielded version LiYCY or LiTCT with 3x0.5 mm? or 4x0.5 mm?, as supplied by us (R <36 Ohm /
km, C <150 pF / m).

The signal frequency in Hz is calculated with a uniformly divided profile by:

Number of poles x speed / 60.

For narrow poles, the effective frequency must be set higher in accordance with the relationship
between pole and gap.

Important in the transmission:

A continuous good shielding must be provided. The shield must be connected directly to a shield
rail on the receiving side. Never transmit multiple signals under one common screen!

Lay transmission line separately from sources of interference.
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1.8

1.9

m BRAUN

Direction of rotation signal for sensor series A5S1DD3...-n / A5S1DS3...-n

The sensor indicates the direction of rotation by a constant signal, which is either high or low
depending on the direction (see below for level values). The change is instantaneous as soon as
a pole pitch (e.g., 1 tooth) has passed the sensor. At standstill, the last reported direction is
retained. A hysteresis in the direction change or the combination with a speed lower limit must
be implemented in the connected evaluation unit.

The assignment between the signal level and the direction of rotation results from the installation
position of the sensor. For the purpose of predetermination, a mark o is placed on the type strip
of the sensor. If the profile wheel rotates clockwise in the viewing direction to this mark, the
output has high level, otherwise low level.

Relationship between mark and direction signal

wrench plane

0 mark

o mark visible and rotation in clockwise direction = direction output high
o mark visible and rotation in counterclockwise direction = direction output low

o mark not visible: output inverse to above

Speed signal f2 (phase-shifted) for sensor series A5S1DD4...-n / A5S1DS4...-n

The sensor provides two phase-shifted frequency signals f1 and f2:

Relationship between mark and phase position

wrench plane

0 mark

o mark visible and rotation in clockwise direction: f1 is ahead
o mark visible and rotation in counterclockwise direction: 2 is ahead

o mark not visible: phase position inverse to above
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1.10

Level and shape of the output signal

Rectangular pulses at low frequencies and with short lines. At higher frequencies and with long
lines, the signal at the receiver becomes a saw tooth tread profile.
Pulse pitch depends on the profile shape, when sampling a gear wheel profile, it is about 1:1.
The level is the same over the entire speed range. The built-in output stage can pull loads to

zero and to operating voltage equally strong.

The signal level during no-load running is almost equal to the supply voltage. The diagrams
show how it gets smaller when the current load increases (the high-level decreases, the low
level becomes higher). If the permissible maximum load of 25 mA is exceeded, the level drops
sharply. The sensor is not damaged, the output is short-circuit proof.
The maximum load corresponds to a load resistance of 1000 ohms at 24 V supply voltage, 500

ohms are permissible with 12 V supply voltage.

high level

low level

Output level with load against zero

+ sensor supply Ub

output

=

common zero

Output level with load against Ub (+ supply)

+ sensor supply Ub

output |J_-|
>A

common zero

A5S1-n-Manual_EN_Rev03

volts

y load
Ub-1.5V —
Ub-2.5V — /

1v—\

high level
low level

\

maximum

volts maximum
load
Ub —
Ub-1.5V /
high level
low level
2V \
1V
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1.1

Ordering Key for Sensors of A5S1...-n Series

A581 bcde fg-xm-n

Signal frequency
b= DD : 0Hz...25kHz
b= DS : 0Hz...12kHz

Protection Type Ex nA
Amendment -n only for version Ex nA

Length of fixed Teflon® cable in m*

Signal output

c= 0 : 1xfrequency
c= 3 : 1xfrequency / 1x direction*
c= 4 : 2xfrequency, phase-shifted*

*minimum nominal thread length 74 mm

Standard lengths for cable:

x= 2,5,8,10, 15, 20

*(omit for versions with screw-plug-in
connection)

Nominal thread length in mm

Unit of shaft diameter

Standard length for thread:

d= M : metric g= 50,80,120 : M12x1 (1210)

d= N : inch and %2-NPT at end of sensor g= 50,90,154 : M14x1 (1410)

d= U :inch g= 50,90,154 : M14x1.5 (1415)
g= 48 : M16x1  (1610)

Thread of shaft diameter g= 80,154 : M16x1.5 (1615)

Standard thread: g= 48,94 : M18x1  (1810)

e=1210 : M12x1 (metric) g= 50,74,94 : M18x1.5 (1815)

e=1410 : M14x1 (metric) g= 48,94 : M22x1 (2210)

e=1415 : M14x1.5 (metric) g= 90 : 3/4“-16 (3416)

e=1610 : M16x1 (metric) g= 90 1 3/4“-20 (3420)

e=1615 : M16x1.5 (metric) g= 48,100,165 : 5/8*-18 (5818)

e=1810 : M18x1 (metric) other lengths on request

e=1815 : M18x1.5 (metric)

e=2210 : M22x1 (metric) Connection type

e =3416 : 3/4“16 (inch) f= B : screw-plug-in connection

e =3420 : 3/4“20 (inch) f= T : fixed Teflon® cable

e =5818 : 5/8“18 (inch)

other threads or flat shafts on request

Examples:

A5S1DDOM1210B80-n =

A5S1DS0M1415B90-n =

A5S1DD3M1615T80-5m-n =

A5S1DS3M2210T94-10m-n
A551DD4U5818B100-n =

A551DS4M1815T94-2m-n =

m BRAUN

Signal frequency up to 25 kHz, signal output 1x frequency, thread M12x1,
screw-plug-in connection, nominal length 80 mm

Signal frequency up to 12 kHz, signal output 1x frequency, thread M14x1.5,
screw-plug-in connection, nominal length 90 mm

Signal frequency up to 25 kHz, signal output 1x frequency / 1x direction,
thread M16x1.5, Teflon® cable with 5m length, nominal length 80 mm

Signal frequency up to 12 kHz, signal output 1x frequency / 1x direction,
thread M22x1, Teflon® cable with 10m length, nominal length 94 mm

Signal frequency up to 25 kHz, signal output 2x frequency (phase-shifted),
thread UNF5/8-18, screw-plug-in connection, nominal length 100 mm

Signal frequency up to 12 kHz, signal output 2x frequency (phase-shifted),
thread M18x1.5, Teflon® cable with 2m length, nominal length 94 mm
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1.12

1.13

1.13.1

1.13.2

1.13.3

1.13.4

m BRAUN

Safety Data
See A5S-SIL-Datasheet.

General Certificates / Approvals

Certification IEC 61508:2010; SIL 3

The A5S... series differential hall effect sensors are TUV certified according to IEC 61508:2010;
suitable up to SIL3 as stand-alone speed sensors for the functions:

e speed monitoring in connection with BRAUN E16 machine protection systems

e output of a correct speed signal (frequency) with an accuracy of +/- 1Hz

Certification EN ISO 13849-1:2015; PLe; Cat. 4

The A5S... series differential hall effect sensors are TUV certified according to EN ISO 13849-
1:2015; suitable up to PLe; Cat. 4 as stand-alone speed sensors for the functions:

e speed monitoring in connection with BRAUN E16 machine protection systems

e output of a correct speed signal (frequency) with an accuracy of +/- 1Hz

Certification EN ISO 13849-2:2012; PLe; Cat. 4

The A5S... series differential hall effect sensors are TUV certified according to EN I1SO 13849-
2:2012; suitable up to PLe; Cat. 4 as stand-alone speed sensors for the functions:

e speed monitoring in connection with BRAUN E16 machine protection systems

e output of a correct speed signal (frequency) with an accuracy of +/- 1Hz

Certification IEC 62061:2021; SiLc. 3

The A5S... series differential hall effect sensors are TUV certified according to IEC 62061:2021;
suitable in applications up to SlLcL 3 as stand-alone speed sensors for the functions:

e speed monitoring in connection with BRAUN E16 machine protection systems

e output of a correct speed signal (frequency) with an accuracy of +/- 1Hz

A5S1-n-Manual_EN_Rev03 2022_MAR_18 Page 14 of 42




1.13.5 SIL 3 Certificate

(( DAKKS | .
s Cartifi cate

No. SEBS-A.095133/15, V2.0

TUV NORD Systems GmbH & Co. KG hereby certifies to

Braun GmbH

Esslinger Straflte 26
71334 Waiblingen-Hegnach

that the Differential-Hall-Effect based Sensor

Type Series A5S

meets the requirements
listed in the below mentioned standards by external diagnostic

*IEC 61508:2010 (capable up to SIL 3)
*EN ISO 13849-1:2015 (capable up to PL e; Cat. 4)

*EN 1SO 13849-2:2012 (capable up to PL e; Cat. 4)
*|[EC 62061:2021 (capable for applications up to SIL 3)

Certification program Leittechnik (SEB-ZE-SEECERT-VA-320-20, Rev. 5.1/04.19)

Base of certification is the report
SEBS-A.095133/15TB and the tracking
list in the valid version.

This certificate entitles the holder to
use the pictured safety approved mark.

Valid until: 08-12-2026
File reference: 8119303478

tion

Hamburg, 08-12-2021

Y,

Bianca Pfuff

Volurtary Certificz

IEC 61508:2010 SIL3
EN IS0 13849-1:2016 PLe
EN ISO 13849-2:2012 PLe
IEC 62061:2021 SIL 3

SEBS-A.085133/15

Certification body SEECERT
TUV NORD Systems GmbH & Co. KG
GroRe BahnstraBe 31, 22525 Hamburg, Germany

Figure 4: SIL 3 Certificate
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1.13.6 EU Declaration of Conformity

C EU-Konformitatserklarung m B RA U N

EU Declaration of COnfOrmity Protecting Your Rotating Equipment

BRAUN GmbH Industrie-Elektronik, Esslinger Str. 26, 71334 Waiblingen, Germany
erklart in alleiniger Verantwortung, declares in its sole responsibility,

dass das Produkt: Hall-Effekt Drehzahl-Sensor
that the product: Hall-Effect Speed Sensor
Typ(en), types: A5S81...-n

den genannten Europdischen Richtlinien und harmonisierten Normen entspricht, is in conformity with the
listed European Directives and harmonized standards.

EU-Richtlinie(n) / EU-Directive(s) Norm(en), Standard(s)

2014/34/EU ATEX-Produktrichtlinie EN 60079-0:2013+A11:2013
2014/34/EU ATEX Product Directive EN 60079-15:2010
Kennzeichnung, marking: @ 13GExnAllCT*Ge CE€
(T*=T4 or T6)
Konformitatsbescheinigung Nr.: CML 14ATEX4076X
Type Examination Certificate No:
Aussteller, notified Body: Certification Management Limited B.V. (CML)
Hoogoorddreef 15

Amsterdam, 1101 BA
The Netherlands

Benannte Stelle Nr., notified Body No: 2776

EU-Richtlinie(n) / EU-Directive(s) Norm(en), Standard(s)
2014/30/EU EMV-Richtlinie EN 61326-1:2013
2014/30/EU EMC Directive EN IEC 61326-3-2:2018
2014/35/EU Niederspannungsrichtlinie EN 61010-1:2010+A1:2019

2014/35/EU Low Voltage Directive (LVD)

2011/65/EU RoHS-Richtlinie EN IEC 63000:2018
2011/65/EU RoHS Directive

Diese Erklarung gilt fiir alle Sensoren der Baureihe A5S1...-n, die mit Typenschildern der oben genannten
Typen versehen sind. Zusatzbezeichnungen an Stelle von ... stehen fiir die spezifische Ausfiihrung.

This declaration is valid for all sensors of series A5S1...-n, which are provided with type labels of the types
mentioned above. Suffixes instead of ... are dummy variables for the specific model.

Unbedingte Beachtung aller Punkte der mitgelieferten Betriebsanleitung ist hierbei Voraussetzung.
Strict observance of the operation manual is an indispensable precondition, hereto.

Unterzeichnet fiir und im Namen der BRAUN GmbH / Signed for and on behalf of BRAUN GmbH

Waiblingen, 19-JAN-2021 \ g -
e ElR i
Ort und Datum Albrecht Braun G m T
Place and date Geschiftsfiihrer .
Managing Director BRA%'." ?
Figure 5: EU Declaration of Conformity =
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2.3.6

m BRAUN

Hazardous protection

The safety requirements as determined by EN 1127-1, as well as the corresponding national
regulations, are to be complied with regarding primary explosion protection, i.e. measures which
prevent or restrict the formation of a hazardous explosive atmosphere.

In the case of secondary hazardous protection, i.e. measures that prevent the ignition of an
explosive atmosphere surrounding electrical equipment, the series of standards applicable to
EN 60079 and the relevant national regulations must be observed.

Relevant technical Data for Hazardous Area

See the following certificates from chapter 2.3.1

ATEX Certification of the Input Circuit
& 113 GExnAIIC T4/T6 Ge

Type Examination Certificate: CML 14ATEX4076X

Explosive relevant Certificates / Approvals

ATEX

The series A5S1...-n Differential Hall Effect Ex sensors are certified according to ATEX Type
Examination Certificate No. CML 14ATEX4076X and are compliant according to ATEX Product
Directive 2014/34/EU.

Marking see ATEX Type Examination Certificate chapter 2.3.7.

IECEXx

The series A5S1...-n Differential Hall Effect Ex sensors are certified according to IECEx
Certificate of Conformity No. CML 14.0030X.
Marking see IECEXx Certificate of Conformity chapter 2.3.8.

USA (NEC) and Canada (CEC)

The series A5S1...-n Differential Hall Effect Ex sensors are certified for the USA and Canada
according to QPS Certificate of Conformity No. LR 1323-1.
Marking see NEC/CEC Certificate of Conformity chapter 2.3.9.

EAC Ex

The series A5S1...-n Differential Hall Effect Ex sensors are certified for EAC (Russia, Kazakh-
stan and Belarus Customs Union) according to TR-Certificate No. RU C-DE.OB01.B.00175 and
TR CU 012/2011.

Marking see EAC Ex TR CU Certificate chapter 2.3.10.

UKEX

The series A5S1...-n Differential Hall Effect Ex sensors are certified for UKEX according to
UKEX Type Examination Certificate No. CML 21UKEX4050X and are compliant according to Sl
2016 No. 1107.

Marking see UKEX Type Examination Certificate chapter 2.3.11.

KCs

The series A5S1...-n Differential Hall Effect Ex sensors are certified for South Korea according to
KCs certificate No. 21-AV4B0O-0342X by KOSHA.
Marking see KCs certificate chapter 2.3.12.

A5S1-n-Manual_EN_Rev03 2022_MAR_18 Page 17 of 42




2.3.7 ATEX Type Examination Certificate

,/ N
‘cMmiev.

+~ eurofins " dahetaan

Type Examination Certificate CML 14ATEX4076X Issue 1

1 Equipment intended for use in Potentially Explosive Atmospheres Directive 2014/34/EU
2  Equipment A5S1 Series Hall-effect Sensor

3 Manufacturer Braun GmbH Industrie-Elektronik
4

Address Esslinger Strale 26,
DE 71334, Waiblingen, Germany

5 The equipment is specified in the description of this certificate and the documents to which it
refers.

CML B.V., Chamber of Commerce No 6738671, Koopvaardijweg 32, 4906CV Oosterhout The
Netherlands, certifies that this equipment has been found to comply with the Essential Health
and Safety Requirements relating to the design and construction of equipment intended for
use in potentially explosive atmospheres given in Annex Il of Directive 2014/34/EU.

The examination and test results are recorded in the confidential reports listed in Section 12.

7 Ifan ‘X suffix appears after the certificate number, it indicates that the equipment is subject to
conditions of safe use (affecting correct installation or safe use). These are specified in
Section 14.

8 This Type Examination certificate relates only to the design and construction of the specified
equipment or component. Further requirements of Directive 2014/34/EU Annex VIII apply to
the manufacture of the equipment or component and are separately certified.

9  Compliance with the Essential Health and Safety Requirements, with the exception of those
listed in the confidential report, has been demonstrated through compliance with the following
documents:

EN 60079-0:2012:A11:2013 EN 60079-15:2010

10 The equipment shall be marked with the following:

@II3G

ExnAlIC T* Ge
(T* = T4 or T6 depending on supply power and ambient temperature, see Conditions of Safe
Use)

Ta=Upto-40°C=Ta=<125°C

This cerfificate shall only be copied 10of3 H M Amos MIET
in its entirety and without change Technical Manager
www.CMLEx.com

Figure 6: ATEX Type Examination Certificate part 1
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‘emile.
\__

CML 14ATEX4076X
Issue 1

11 Description

The A5S1 Series Hall-effect Sensors are non-contact measuring head sensors used to detect the
movement of rotating ferromagnetic parts with profiling, eg rotating cog wheels. The measuring head
contains a hall-effect sensor, magnet and amplifier circuit encapsulated in a cylindrical stainless steel
enclosure with end cap. The power supply and signal output connections are made using either an
attached cable or plug and socket connector depending on the model. The measuring head is
supplied either as an intrinsically safe version (Ex ia) or a non-sparking version (Ex nA). The design
and construction of both versions are identical.

The A5S1 Series sensor has a number of options defined by the full model number,

Db = static/dynamic and speed/frequency range (up to 25kHz)
c = frequency and output type
d = mechanical configuration
eeee = mechanical thread
f = cable/connector
ggg = sensor length
h = cable termination
iii = cable length
ji = protection type (ia or nA)
k = encapsulant type

Rated voltage = 32Vdc

Rated current = 40mA/60mA/120mA

12  Certificate history and evaluation reports

Issue | Date Associated report Notes
0 13 Nov 2014 | R217B/00 Issue of the prime certificate
1 22/04/2021 R13681D/00 Transfer to CML B.V.

Note: Drawings that describe the equipment or component are listed in the Annex.

13 Conditions of Manufacture

The following conditions are required of the manufacturing process for compliance with the
certification.

13.1  The sensors shall be subjected to an electric strength test using a test voltage of 500 Vac or a
40% higher d.c voltage may be applied between the circuit and earth for 60 s. Alternatively, a
voltage of 20% higher may be applied for 1s. There shall be no evidence of flashover or
breakdown and the maximum current flowing shall not exceed 5 mA.

This certificate shall only be copied 20f3 Version: 3.0 Approval: Approved
in its entirety and without change
www.CMLEx.com

Figure 7: ATEX Type Examination Certificate part 2
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14  Specific Conditions of Use (Special Conditions)

The following conditions relate to safe installation and/or use of the equipment.

Vg

‘emile.
\__

CML 14ATEX4076X

Issue 1

14.1  The following ambient temperature and supply input limits are to be applied to the sensor
arrangement as applicable:

Connection Temperature | Minimum ambient Maximum ambient Maximum .

temperature Ratings
[Type class temperature temperature
at end cap
125°C 32Vde
40mA
o 115°C o 32Vde
PTFE cable T4 -40 °C 125 °C BO0mA
100°C 32Vde
120mA
PTFE cable with o o o 32Vde
plug/socket T4 -40°C 85°C 125°C 120mA
o 70 °C if cable 32Vde
PVC cable T4 -5 "C if cable flexed flexed 125 °C 60mA
-30 °C if cable fixed | 80 °C if cable fixed

T6 >-5°C 70°C 80°C 32Vde
60mA
All Ex nA types 32Vdc
T6 >-5°C 60°C 80°C 120mA

Note: The worst case input limitation and ambient shall always apply if more than one limiting

factor present in the sensor arrangement

This certificate shall only be copied
in its entirety and without change

www. CMLEx.com

30of3

Figure 8: ATEX Type Examination Certificate part 3

m BRAUN
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2.3.8 IECEXx Certificate of Conformity

IECEx Certificate
of Conformity

INTERNATIONAL ELECTROTECHNICAL COMMISSION

IEC Certification Scheme for Explosive Atmospheres

for rules and details of the IECEx Scheme visit www.iecex.com

Certificate No.: IECEx CML 14.0030X Issue No: 0 Certificate history:
Issue No. 0 (2014-11-13)
Status: Current Page 1 of 3
Date of Issue: 2014-11-13
Applicant: Braun GmbH Industrie-Elekironlk
Esslinger Strale 26
DE 71334
Waiblingen
Germany
Electrical Apparatus: A5S1 Series Hall-Effect Sensors
Optional accessory:
Type of Protection: Intrinsic Safety and Non-sparking
Marking:
ExiallCT*Ga or ExnAlIC T Ge
(T* = T4 or T6 depending on supply power and ambient temperalure, see Conditions of Safe Use
included in the Annex)
Approved for issue on behalf of the IECEx D R Stubbings MIET
Certification Body:
Pasition: Technical Director
Signature:
(for printed version) [y
—
Date: 4
ol = IN-1T

1. This certificate and schedule may only be reproduced in full.
2. This certificale is not transferable and remains the property of the issuing body.
3. The Status and authenticity of this certificate may be verified by visiting the Official IECEx Website.

Ceriificate issued by:

Certification Management Limited

Unit 1, Newport Business Park e
New Port Road "cmies
Ellesmere Port \__, .
CHe5 4L.Z e
United Kingdom

Figure 9: |IECEXx Certificate of Conformity part 1

m BRAUN
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IECEX Certificate
of Conformity

Certificate No: IECEx CML 14.0030X Issue No: 0

mil

Date of Issue: 2014-11-13 Page 2 of 3

Manufacturer: Braun GmgH Industrie-Elektronik
Esslinger Strake 26
DE 71334
Waiblingen
Gemany

Additional Manufacturing
location(s):

This certificale is issued as verification that a sample(s), representative of production, was assessed and tested and found to comply with the
|IEC Standard list below and that the manufacturer’s quality system, relating to the Ex products covered by this certificate, was assessed and
found to comply with the IECEx Quality system requirements. This certificate is granted subject to the conditions as set out in IECEx
Scheme Rules, IECEx 02 and Operational Documents as amended.

STANDARDS:
The electrical apparatus and any acceptable variations to it specified in the schedule of this certificate and the identified documents, was
found to comply with the following standards:

IEC 60078-0 : 2011 Explosive atmospheres - Part 0: General requirements

Edition:6.0

IEC 6007911 : 2011 Explosive atmospheres - Parl 11: Equipment protection by intrinsic safety "i"
Edition:6.0

|EC 60079-15 : 2010 Explosive atmospheres - Part 15: Equipment protection by type of protection “n"
Edition:4

IEC 60079-26 : 2006 Explosive atmospheres - Part 26: Equipment with equipment protection level (EPL) Ga
Edition:2

This Certificate does not indicate compliance with electrical safely and performance requirements other than those expressly inciuded in the

Standards listed above.
TEST & ASSESSMENT REPORTS:
A sample(s) of the equipment listed has successfully met the ination and test requil s as recorded in
Tesl Report:
GB/CML/ExTR14.0019/00

Quality Assessment Report:

DE/TPS/QAR12.0006/01

Figure 10: IECEXx Certificate of Conformity part 2
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IECEx Certificate
of Conformity

mi

Certificate No: IECEx CML 14.0030X Issue No: 0
Date of Issue: 2014-11-13 Page 3 of 3
Schedule

EQUIPMENT:
Equipment and systems covered by this certificate are as follows:

The A5S1 Series Hall-effect Sensors are non-coniact measuring head sensors used to detect the movement of rotating
ferromagnetic parts with profiling, eg rotating cog wheels.

See Annex for full description and Conditions of Manufacture

CONDITIONS OF CERTIFICATION: YES as shown below:
See Annex for Conditions of Certification

Annex:
Certificate Annex IECEx CML 14.0030X Iss 0.pdf

Figure 11: IECEx Certificate of Conformity part 3
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/
Annexe to: IECEx CML 14.0030X Issue 0 / le
Applicant: Braun GmbH Industrie-Elektronik \ Ex
certification
Apparatus: A5S1 Series Hall-effect Sensor [ Fna;:agemenf
imite:
Description

The A5S1 Series Hall-effect Sensors are non-contact measuring head sensors used to detect the
movement of rotating ferromagnetic parts with profiling, eg rotating cog wheels. The measuring
head contains a hall-effect sensor, magnet and amplifier circuit encapsulated in a cylindrical
stainless steel enclosure with end cap. The power supply and signal output connections are made
using either an attached cable or plug and socket connector depending on the model. The
measuring head is supplied either as an intrinsically safe version (Ex ia) or a non-sparking version
(Ex nA). The design and construction of both versions are identical.

The A5S1 Series sensor has a number of options defined by the full model number,

Db = static/dynamic and speed/frequency range (up to 25kHz)
c = frequency and output type

d = mechanical configuration

eeee = mechanical thread

f = cable/connector

foleTe] = sensor length

h = cable termination

iii = cable length

i = protection type (ia or nA)

k = encapsulant type

Alternative model coding may be used in line with specific customer orders

1.S Versions (Ex ia):

The 1.8 versions are supplied from an intrinsically safe power source and connect to monitoring
equipment lccated outside the hazardous area. The I.S versions have the following safety
description,

ui = 17V

li = 100mA

Pi = 125mW/250mW/500mW

Ci = 0.131yF (including cable capacitance for up to 100m of attached cable)
Li =

Non-sparking Versions (Ex nA):
The Ex nA versions have the following ratings,

32Vvdc
40mA/60mA/120mA

Rated voltage
Rated current

mwon

Unit 1, Newport Business Park

New Port Road
Ellesmere Porl
CHB5 4LZ

10f3 E nfo@cmlex.com

T +44(0) 151 559 1160

www.cmlex.com

Company Rey Nu 8553022 VAT No GE162023642

Figure 12: IECEXx Certificate of Conformity part 4
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Conditions of Manufacture

Vi S

cmie.
\__

' 4
!

1. The equipment shall be subjected to an electric strength test using a test voltage of 500 Vac or
a 40% higher d.c voltage may be applied between the circuit and earth for 60 s. Alternatively,
a voltage of 20% higher may be applied for 1 s. There shall be no evidence of flashover or
breakdown and the maximum current flowing shall not exceed 5 mA.

2. When alternative model coding is used in line with specific customer orders, details of the
specific construction shall be provided.

Conditions of Safe Use

1. The following ambient temperature and supply input limits are to be applied to the sensor

arrangement as applicable:

a. Intrinsically safe modules:

Connection Temperature | Minimum ambient Maximum ambient MDA ;
temperature Pi
[Type class temperature temperature
at end cap
125°C 125mw
PTFE cable T4 -40 °C 115°C 125°C 250mwW
100 °C 500mW
FLEEcablziuith T4 -40°C 85°C 125 °C 500mW
plug/socket
o 70 °C if cable
PVC cable T4 :go Cg;i:ﬁg:::g flexed 125°C | 500mw
80 °Cif cable fixed
T6 >-5°C 60 °C 80 °C 500mwW
Alll.S types T6 >5°C 70°C 80 °C 250mW

Note: The worst-case limitation of power and ambient shall always apply if more than one limiting
factor is present in the sensor arrangement

b. Ex nA modules:

Connection Temperature | Minimum ambient Maximum ambient Meximum )
temperature Ratings
/Type class temperature temperature
at end cap

125°C 32Vdc

40mA

PTFE cable T4 40 °C 115°C 125 °C 32Vdc
60mA

100 °C 32Vdc

120mA

20of3
Figure 13: IECEx Certificate of Conformity part 5
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Connection Temperature | Minimum ambient Maximum ambient Meximix .
temperature Ratings
[Type class temperature temperature

at end cap
PTFE cable with 5 5 5 32Vdc
plug/socket I = i =G 120mA
— 70 °Ciif cable 32Vdc
PVC cable T4 =i egbleTianey flexed 125°C 60mA

-30 °C if cable fixed | 80 °C if cable fixed

T6 >5°C 70 °C 80 °C a2vie
60mA
All Ex nA types 32Vde
T6 >-5°C 60 °C 120mA

Note: The worst case input limitation and ambient shall always apply if more than one limiting
factor present in the sensor arrangement

3. If a charge-generating mechanism is present, the exposed unearthed/ungrounded metallic
enclosure is capable of storing a level of charge that could become incendive for IIC gases.
Therefore, the user/installer shall implement precautions to prevent the build-up of electrostatic
charge, e.g. earthing the metallic part. This is particularly important if the equipment is
installed in a zone 0 |ocation.

30f3

Figure 14: IECEXx Certificate of Conformity part 6
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239 NEC/CEC Certificate of Conformity

QPS Evaluation Services Inc.
Testing, Certification and Field Evaluation Body
Accredited in Canada, the USA, and Internationally

LR 1323

Page 1 of 2

CERTIFICATE OF COMPLIANCE

(ISO TYPE 3 CERTIFICATION SYSTEM)

Issued to Braun GmbH Industrie-Elektronik

Address Esslinger Strafte 26, DE 71334 Waiblingen
Germany

Project Number LR 132341
Product Sensor

Model Number Type ABS]**rsrsrssinnnrinn xx
Type ASS 1 *attttkiw*ii*itiﬁ_nii

Note: The A5S1 Series sensor has a number of options defined by the full Type coding
(see report)

Ratings Canada:
sensor type Ass-'*i*****ww**«**w** ok
Class |, Div 1, Groups A, B, C, D, Temperature code T6/T4, ‘Intrinsically safe’
Exia lIC T6/T4 Ga
Sensor type AGS Rk kR hk xRk _ e
Class |, Div 2, Groups A, B, C, D, Temperature code T6/T4, ‘Non-incendive’
Class |, Zone 2, Ex nA IIC T6/T4 Gc

us:

SenSOr type A5G Hrtmsessiknss 4x

Class |, Div 1, Groups A, B, C, D, Temperature code T6/T4, ‘Intrinsically safe’
Class |, Zone 1, AEx ia IIC T6/T4

Sensor type A5$1kkiﬂ\'t*tkﬁ*ﬁkik:\‘*ﬂ-_ni*

Class |, Div 2, Groups A, B, C, D, Temperature code T6/T4, ‘Non-incendive’
Class |, Zone 2, AEx nA IIC T6/T4

Note: complete electrical ratings ("See instruction manual" — detailed in the instructions and
can be identified from model number)

Applicable Standards Canadian standards
Canadian Electrical Code (CEC) dated 2012
CSA C22.2 No. 60079-0:11
CSA C22.2 No. 60079-11:11
CSA C22.2 No. 60079-15:12
CSA C22.2 No. 157-92, (R2012)
CSA C22.2 No. 213-1987 (R2013)
CSA-C22.2 No.61010-1-12, edition 3

US standards

National Electrical Code (NEC) dated 2014
UL 60079-0 (12.00.01) -2013

UL 60079-11 (12.02.01) -2013

UL 60079-15 (12.12.02) -2012

UL 913 — 8" edition

ISA 12.12.01 — 2013

UL-61010-1 (82.02,.01), edition 3

81 Kelfield St., Units 7-9, Toronto, ON M9W 5A3 Tel: 416-241-8857; Fax: 416-241-0682
www.qps.ca
QSD 34 Rev 04

Figure 15: NEC/CEC Certificate of Conformity part 1
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QPS Evaluation Services Inc.
Testing, Certification and Field Evaluation Body
Accredited in Canada, the USA, and Internationally

LR 1323

Page 2 of 2

Factory/Manufacturing Location Braun GmbH Industrie-Elektronik
Esslinger Strafe 26, DE 71334 Waiblingen

Germany

Statement of Compliance: The product(s) identified in this Certificate and described in the Report covered under the
above referenced project number have been investigated and found to be in compliance with the relevant requirements of
the above referenced standard(s). As such, they are eligible to bear the QPS Certification Mark shown below, in accordance
with the provisions of QPS's Service Agreement.

CERTIFIED
ELECTRICAL SAFETY

Issued By: Dave Adams, P. Eng.
Manager, Hazardous Locations Dept. [Ex Equipment]

Date: November 13, 2014

81 Kelfield St., Units 7-9, Toronto, ON M9W 5A3 Tel: 416-241-8857; Fax: 416-241-0682

WwWw.gps.ca

QSD 34 Rev 04

Figure 16: NEC/CEC Certificate of Conformity part 2

m BRAUN A5S1-n-Manual_EN_Rev03 2022_MAR_18 Page 28 of 42



2.3.10 EAC Ex TR CU Certificate
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Figure 17: EAC Ex TR CU Certificate part 1
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ITPUAOXKEHHME

K CEPTUOUKATY COOTBETCTBUSA NeTC RU C-DE.OB01.B.00175

Cepuz RU Ne 0405889

JIaer Ne 1

CeefieHns 0 HAMOHATBLHBIX CTAHAPTAX (CBOJAX NPABH.I), IPHMEHSIEMbIX HA J06POBOJILHON OCHOBE
Ans cobmonennsi TpeGoBAHMA TEXHHYECKHX PErIaMeHTOB

=

Ob6o3nauenue HAIHOHAJBHOIO CTAHZAPTA HIIH
CBOJIa NPABHJ

HanmeHnoBanne HAHOHAILHOTO cTaHaapTa HjH
CBOJ1a mMpaBHJI

I'OCT 31610.0-2014 (IEC 60079-0:2011)

Bs3peisoonachbie cpensi. Yacts 0. O6opynosanmue.
Ob6mue Tpebopanus

I'OCT 31610.11-2014 (IEC 60079-11:2011)

BapeisoonacHsie cpeasl. Yacts 11. OGopynosanue ¢
BH/IOM B3pBIBO3AIINTEI "HCKpobe3onacHas

nin

SJICKTPHYECKad LUenp 1

I'OCT 31610.15-2014/IEC 60079-15:2010

B3peisoonacHsie cpenbl. Yacts 15. O6opyaosanue ¢

"nn

BHUIIOM B3pBIBO3AILMTEI "N

I'OCT 31610.26-2012/IEC 60079-26:2006

BspeiBoonacHsie cpeast. Yacts 26. OGopyaoBaHue ¢
YPOBHEM B3pBIBO3aUTE 06opynoBanus Ga.

0BOAUTEAD (YHOAHOMOYEHHOE
0) oprana no cepru$pHKaNHA

Sn:cnep'r (sxcmepr-ayanrop)
(sxcmepTo (3xcnepTHI-ayAuTOpDI) )

Figure 18: EAC Ex TR CU Certificate part 2
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IMPUAOXEHHE

K CEPTUOUKATY COOTBETCTBHS NeTC RU C-DE.OB01.B.00175

Cepus RU Ne 0405890

JIuer Ne 2

CeeieHHsl M0 cepTHPHKATY cOOTBeTCTBHSA - EX-npHiokenne

1. HASHAYEHHME U OBJIACTb IPHMEHEHH

Kourpoanep ckopoctd BpameHus TypOuusi cepuu E16 ¢ npeoOpazoparenem D46X.xxUx, aatumk cepun AS5SI,
Npe/IHA3HAYEHSI JUIS MPEeI0TBPALICHHA NPEBLINICHHMS 38]aHHOH CKOPOCTH BPAIEHUS TYPOHHBL.

O6GnacTe NPUMEHEHKA — B3PHIBOONACHLIE 30HBI IIOMEIICHHH M HAPYXKHBIX YCTAHOBOK B COOTBETCTBHHM C IPHCBOEHHOH
MapkupoBKo#  B3peiBosamMTe, TpeGopanmsmu T'OCT IEC  60079-14-2011 w  orpacneBsix Ilpasun  GesonacHocTy,
PErIAMEHTUPYIOUINX PUMEHEHHE IAHHOTO 000pYA0BAHHA BO B3PBIBOONACHEIX 30HaX

2. OCHOBHBIE TEXHUYECKHE JAHHBIE

2.1 OCHOBHBIC TEXHHYECKHE NaHHBIC KOHTPOJICPa CKOPOCTH BpamieHWs TypOunbl cepunm E16 ¢ npeoGpasosatenem
D46X.xxUx npuBeneHs! B Tabmuue 1.

Tabnmua 1
Haumenosanue napamerpa 3HaueHue
Ex-mapknpoBka/ ankrepHaTnBHas Ex-MapkHpoBka: [Ex ia Ga] IIC / [Ex ia] IIC
Jlnanasou TeMnepatyp okpykaiomuiei cpejibl npH dkcrutyarauuy, °C: or 0°C no nmoc 50°C
Hanpsxenne nutabus, B 18...40 (nocrosHHBIH/TIEpeMeHHBIH TOK)
uau 85...250 (nepemeHHEIH TOK)

Totpe6asemas MoniHocTs, BA 3
Beixoansie HCkpoGe3onacHbie apamMerps:

- MakcHMaabHoe Hanpsakenue U, B 8,7

- MaKCHMaJTbHbIH TOK I, MA 62

- MakCHMaJbHas MOHOCTh Py, MBT 130

- MaKCHMaJ/IbHasA BHEMHAA eMKocTh Co, HP 300

- MAKCHMaJIbHas BHEHIHSAS MHAYKTHBHOCTE Lo, MIH 2

2.2 OcHOBHBIE TEXHHYECKHE JIaHHbIE aT4yuKka cepun AS5S] npuBeneHs! B Tabmuue 2.
Tabmmua 2
H aHHe nap pa 3Hauenne
Ex-mapkupoBka/ ansrepHaTHBHas Ex-MapkHpoBka: 0Ex ia IIC T6/T4 Ga X umu 2Ex nA [IC T6/T4 Ge X /
OEx ia IIC T6/T4 X wmm 2Ex nA 1IC T6/T4 X

JlnanasoH TeMnepaTyp OKpy:Kalollei cpeibl pH KcruTyaratmu, °C: ot muHyc 60°C o mmoc 125°C
Bua B3peiBozamuTs "HekpobesonacHas ynekTpudeckas nens "i"
BxozHbIe HCKPOGE30NACHBIE MAPAMETPBI:

- MakcHMalbHoe Hanpsxkenue U, B 9.9

- MakcUMalbHbIH TOK [, MA 64

- MakCHMMalbHas MolHocTs P, MBT 158

- MaKCHMalbHads BHYTpeHHAA emkocTh C;, Hd 100

- JIBHAs BHYTP HHIYKTHBHOCTH L;, M['H peHeOpexRUMOo Maia
Bua B3pbiBo3amuTE "nA"

- HOMHHAJILHOE Hanpskenue, B 32 (nocTosHHBIH TOK)

- HOMHHAIbHBIH TOK, MA 40/60/120

3. ONMUCAHUE KOHCTPYKIHH W3JIEJIHA H CPEJICTB B3PLIBO3AIIIATHI

3.1 Konrpoanep ckopoctu Bpamenus Typ6urbi cepun E16 ¢ npeoGpasosarenem D46X . xxUx BRIONHEHB! B KOPITycax M3
IJ1acTMacChl, ycranasiuBaemeix Ha DIN-pefiky. BHYTpH KOprycoB pasMelieHbl MeYaTHBIE IUIATHI M JMEMEHThI 3JeKkTpoHukd. Ha
KOPITyCaX CMOHTHPOBAHBI COCIMHHTEIEHBIC KOJIOAKH C KIEMMHBIMH 30KHMaMH JUIA TIOAKTIOYECHHS JNCKTPONHTAHMA M BBIXOAHBIX
HCKPOOE30MacHBIX UENcH, MApKUPOBOYHbIC TAOTHYKHA.

Jlatumk cepun ASS1, BHINOIHEH B LHIMHAPHYCCKOM KOPIYCE M3 HEpXKaBelowmeH cramm. YyBCTBHTEALHEIN JNEMEHT JaTynKa,
JEHCTBHE KOTOPOro 0cHOBaHO Ha ddexre Xomna, npucoeanter k kabemo, NPONOKEHHOMY YEpe3 3aI0MHEHHYIO H30MUPYIOMMMA
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Figure 19: EAC Ex TR CU Certificate part 3
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| 3.2 CneumnaneHble YCI10BHS §€30MacHOr0 NpUMeHeHus « X, 2T
el 3uak «X» B MapKUpOBKE B3DBIBO3AIIMTHI JaTYHka cepuM AS5S| yka3plBaeT Ha CHCHMANBHBIE YCAOBHA GE30MACHOTO <t
*, NPHMEHEHHS, 3aKII0Ya0IHecs B CleAyIOmeM: = 4]
b - JIONMyCKAIOTCS CEAYIONME COYETAHNS HIKEYKa3aHHbIH rap POB: \>
J D MuHuMaIBHas MakcumansHas MaxkcHmanbHas MOIIHOCTD, P
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5% 4eHHA Paanpm OKpyAKaiomeH OKpyxaIOmeH miwpaﬁemw:c%m : Hexpofesomcian ::::;em (B:l:A 1]
cpenst, °C cpensl, °C X 3NEKTPHYECKAs LIEMb «i») . S e ,'\""
Fes 125 125 32B/40 MA i)
4< Ka6ens PTFE T4 MHHYC 60 115 125 250 32 B/ 60 MA 5 £
‘ 100 500 32B/120 A e
ol abens PTFE &
3= ¢ pazbeMoM T4 MuHYC 60 85 125 500 32 B/ 120 MA “t
| prencenbhbiM s
| muHyc 5/ munyc 30 70/80 5>. |
5 (HezakpenneHHblil/ | (He3aKpenIeHHBIH/ i i
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Mool Kkabeth) Kkabens) 14
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Figure 20: EAC Ex TR CU Certificate part 4
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UKEX Type Examination Certificate

,/ “

-

Type Examination Certificate CML 21UKEX4050X Issue 0

in its entirety and without change

United Kingdom Conformity Assessment

1 Product or Protective System Intended for use in Potentially Explosive Atmospheres
UKSI 2016:1107 (as amended)

2  Equipment A5S81 Series Hall-effect Sensor
Manufacturer Braun GmbH Industrie-Elektronik

4  Address Esslinger StralRe 26,

DE 71334, Waiblingen, Germany

5 The equipment is specified in the description of this certificate and the documents to which it
refers.

6  Eurofins E&E CML Limited, Newport Business Park, New Port Road, Ellesmere Port, CH65 4LZ,
United Kingdom, certifies that this equipment has been found to comply with the Essential Health
and Safety Requirements relating to the design and construction of equipment intended for use
in potentially explosive atmospheres given in Schedule 1 of the Regulations.

The examination and test results are recorded in the confidential reports listed in Section 12.

7 If an ‘X suffix appears after the certificate number, it indicates that the equipment is subject to
specific conditions of use (affecting correct installation or safe use). These are specified in
Section 14.

8 This Type Examination certificate relates only to the design and construction of the specified
equipment. Further requirements of the Regulations apply to the manufacturing process and
supply of the product. These are not covered by this certificate.

9 Compliance with the Essential Health and Safety Requirements, with the exception of those
listed in the confidential report, has been demonstrated through compliance with the following
documents:

EN 60079-0:2012:A11:2013 EN 60079-15:2010
10 The equipment shall be marked with the following:
@II 3G
ExnAlIC T* Ge
(T* = T4 or T6 depending on supply power and ambient temperature, see Conditions of Safe Use)
Ta=Upto-40°C<Ta<125°C
This certificate shall only be copied 10f3 H M Amos MIET

www.CMLEx.com

UKEX Type Examination Certificate part 1

A5S1-n-Manual_EN_Rev03 2022_MAR_18
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CML 21UKEX4050X
Issue 0

1 Description

The A5S51 Series Hall-effect Sensors are non-contact measuring head sensors used to detect the
movement of rotating ferromagnetic parts with profiling, eg rotating cog wheels. The measuring head
contains a hall-effect sensor, magnet and amplifier circuit encapsulated in a cylindrical stainless steel
enclosure with end cap. The power supply and signal output connections are made using either an
attached cable or plug and socket connector depending on the model. The measuring head is
supplied either as an intrinsically safe version (Ex ia) or a non-sparking version (Ex nA). The design
and construction of both versions are identical.

The ABS1 Series sensor has a number of options defined by the full model number,

Db = static/dynamic and speed/frequency range (up to 25kHz)
c = frequency and output type
d = mechanical configuration
eeee = mechanical thread
f = cable/connector
ggg = sensor length
h = cable termination
iii = cable length
i = protection type (ia or nA)
k = encapsulant type

Rated voltage = 32Vdc

Rated current = 40mA/60mA/120mA

12  Certificate history and evaluation reports

Issue | Date Associated report Notes
0 22/04/2021 R13681A/00 Issue of prime certificate

Note: Drawings that describe the equipment are listed in the Annex.

13 Conditions of Manufacture

The following conditions are required of the manufacturing process for compliance with the
certification.

13.1  The sensors shall be subjected to an electric strength test using a test voltage of 500 Vac or a
40% higher d.c voltage may be applied between the circuit and earth for 60 s. Alternatively, a
voltage of 20% higher may be applied for 1 s. There shall be no evidence of flashover or
breakdown and the maximum current flowing shall not exceed 5 mA.

This cerfificate shall only be copied 20of3
in its entirety and without change Version: 4.0 Approval: Approved

www.CMLEx.com

Figure 22: UKEX Type Examination Certificate part 2
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Figure 23:

m BRAUN

14  Specific Conditions of Use

The following conditions relate to safe installation and/or use of the equipment.

Ve

le Ex
A\

CML 21UKEX4050X

/
f

Issue 0

14.1  The following ambient temperature and supply input limits are to be applied to the sensor
arrangement as applicable:

Connection Temperature | Minimum ambient Maximum ambient Maximum .

temperature Ratings
[Type class temperature temperature
at end cap
125°C 32Vde
40mA
PTFE cable T4 40 °C 15°C 125 °C 32vde
60mA
100 °C 32Vde
120mA
PTFE cable with o o o 32Vdc
plug/socket T4 -40°C 85°C 125°C 120mA
o 70 °C if cable 32Vde
PVC cable T4 -5 "Cif cable flexed flexed 125 °C 60mA
-30 °C if cable fixed | 80 °C if cable fixed

T6 >-5°C 70°C 80°C 32Vde
60mA
All Ex nA types 30Vdc
T6 >-5°C 60 °C 80°C 120mA

Note: The worst case input limitation and ambient shall always apply if more than one limiting

factor present in the sensor arrangement

This certificate shall only be copied
in its entirety and without change

www.CMLEx.com

30of3
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2.3.12 KCs Certificate

A 2021-BO-0342-1 & [E S

o 2 F M
BRAUN GmbH

Esslinger Strasse 26, 71334 Waiblingen, Germany
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gy
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HEEL 2 A 71714 - 719 (Hall-Effect Sensors )
YA . DRA/RE - SFZ/QUSHS
gal.od ol = s
ADST * %k %k k% k) * 21—-AV4BO—-0342X
e i = Ex nA IIC T4 or T6
" 32vdc, 40mA/60mA/120mA
iy, —40°C<Tamb<+125C
ol E 71 £
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Figure 24: KCs Certificate part 1

m BRAUN A5S1-n-Manual_EN_Rev03 2022_MAR_18 Page 36 of 42




I, | a AVVERRIE \‘ “\HWHW‘H‘HHH‘H
il

It
, Esslinger Strasse 26, 7‘\1[34 Waiblingen, C Timanm ‘\OMH HH%’F

==cv=

2 %Oé&l}\]
‘\H ‘ m\uu i I i y | ‘U |‘H‘\“‘H 1| |
‘ il Iilla H N P— ] [ 11 | w
4 W AV AT Y .H & ! W
it i | Ikl ntapsu arm typ
H Speed : Dﬁ ‘ H ‘IM‘“HH MHH | ‘w \%‘: I“ﬁ;wk h \‘
i FLll’l(_th allw ‘ “ ‘ M | w Cah e length ‘“
‘\H‘ Al 0 ‘ M‘I‘ ‘ 1 '“H ‘W | !i‘H.‘I ©iim, imi |
'Mé”h‘dﬁ al é‘ﬁl'ﬁ el I\‘\ [N “\U” H| | C%be termln"urlmn
Mechanu.al thread :
S length
SR s | U
2200.2210. 2500, 34 41@1 I il ‘ ‘ E [
3‘14‘ ¢ ﬁ H M H Conne&.tor/\.nr‘mg
H‘ i | ‘ . il ‘\‘ |M‘Bh\p ‘T‘ IR ‘\ ‘
LR A |
h | A HlH‘M\ Wi il ‘-“‘;wm.m T ‘H
R I Maximum | ]
‘ on/Type, | Lemperature Minimum 'u ient Ma “il.‘ um ambient = g I :
i ﬁm fi m RS ie=s rempoiiieelly, | [geereere | “STBRARNARSu MRS am
- |\ U' m I QAON A~ /
g wuwh“ T f | soma
without connector I; |‘, “ T4 —40%T 12:1 W@ S)Vd“ GQmA
Il T e
PTP:,];:)n%aebgl[c()rWi[h T4 -407C 125°C 32Vde 120mA
i H”h @ cableyorl 1, it capld Hflexed T T s T 1
L Nl B =¥ coma
M ‘hu ‘ ‘T\ il ”“ "l ?‘i’(" I I:é\O MHMHH‘%)\ dUU -
I Il Al Ex nf} lypes il T m T T
| - \ il 5T L sor, Ml {llBot 32vde 120/A
“‘f!hy g{able =l \I\%?- BiEeln Aol Marsy meen Al 2k pral aeh e u a2 oo .
4. tds AMRS 9% =7
””\_\ At A 19’1‘4"01 EAE A5, AAEHA ?%ﬁ. =5 87|= “7”“”’\% ‘ﬂé@r"l’—%mﬁ
i I _ i _ 5 WL, _ ittt
i‘mhufﬁﬁ%mm@ﬁh/“ e 2402 sk 5 20t 2as3 Umifiidad)
| L I I bR R o
b Ui |- i li
e A il il | . '
“I"“‘lﬂ‘%&%‘-w‘ il i am i | \'uuuw\m
i I i I“j!\““_“\‘!‘lg ! W !
AR ke raA sl
AR AR AR, SR MR i 5 A W o o% o,
il i L )" | i
I . | I‘ H‘l I
il ‘ N
fi i T

Figure 25: KCs Certificate part 2
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31

3.2

3.3

34

3.41

3.5

3.5.1

3.5.2

Safety Notes for Installation and Operation

General Instructions

The sensors of series A5S1...-n are built and tested according to standards DIN EN 61010-1
(VDE 0411-1) and have left the factory in a perfectly safe condition. To maintain this condition
and to ensure safe operation, the user must follow the instructions contained in this manual.
Connection and maintenance work may only be performed by adequately qualified personnel
and only when the power supply is switched off.

Important:
If the safety instructions are not followed, it is possible that the sensor will not deliver a
speed signal !!!

EMI

The sensor complies with all relevant regulations, as determined by the Policy of the European
Committee for Electrotechnical Standardization (CENELEC), for the Electromagnetic Compa-
tibility (2014/30/EU). Testing and inspection have been performed according to Standards

EN 61326-1 and EN IEC 61326-3-2. Thereby, the product meets all requirements to be marked
by the CE sign.

For space reasons, the sensor is marked by its model No. but does not carry the CE-mark.

Safety note about metallic abrasion in the machine

Metallic (ferromagnetic) abrasion may adhere to the front of the sensors when the machine is at
standstill. It must be ensured by appropriate measures (oil filter, if the sensors are mounted in oil
or mounting the sensors on the top of the machine) that this does not happen.

Otherwise it is possible that the sensor will not provide a speed signal when the machine
restarts.

In general, the circulation of the oil or the air draft when starting the machine removes the metal
abrasion from the sensor. Subsequently, the sensor must be recalibrated by switching off and on
its power supply.

Safety Notes on Installation

Initial Commissioning and Installation

After the sensor has been mounted and the air gap checked, the sensor must be recalibrated to
the current air gap.
The sensor is recalibrated by switching off and on its power supply.

Safety Notes on Operation

Chapter 3.3 has to be observed, too.

Machine Maintenance or Overhaul

If the air gap has been changed or the air gap has been checked, e.g. with a feeler gauge, the
sensor must be recalibrated to the current air gap.
The sensor is recalibrated by switching off and on its power supply.

No speed pulses after Stop and Restart of the machine

If the machine has been stopped for longer, metallic debris may have accumulated in front of the
sensor. If the sensor does not give pulses after the restart, it must be recalibrated.

Note: the turning rotor of the machine normally removes the debris in front of the sensor.

The sensor is recalibrated by switching off and on its power supply.
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4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

m BRAUN

Technical Specifications

Conformity to Standards

EU-Directive(s) Standard(s)
2014/34/EU  ATEX product directive EN IEC 60079-0
EN IEC 60079-15
2014/30/EU  EMC directive EN 61326-1, EN IEC 61326-3-2
2014/35/EU  Low voltage directive EN 610101
2011/65/EU  RoHS directive EN IEC 63000
UK statutory requirements Standard(s)

S1 2016 No. 1107 (amended by SI 2019 No. 696) BS EN 60079-0
BS EN 60079-15

Power Supply

Supply voltage: +6 V... + 30V DC.

Max. supply current: see certificates from chapter 2.3.

For use in zone 2: see certificates from chapter 2.3.

The sensors of the A5S1...-n series may only be operated in hazardous area zone 2.

Current consumption: approx. 15 mA (one channel sensor) resp. 25 mA (two channel sensor),
plus load (can increase up to 60 mA with long transmission length and high signal frequency).

If power supply isn’t provided by a BRAUN device, a PELV resp. SELV power supply has to be
used.

Signal Output

Rectangular pulses with constant high level and low level over the entire speed range.
Push-Pull amplified output. Maximum load 20 mA.
The signal output is short circuit proof and protected against polarity error.

Speed (Frequency-) Range

Speeds with a maximum signal frequency of:
A581DS...-n: 0 Hz...12 kHz
A5S1DD...-n: 0 Hz...25 kHz

Signal Transmission

Cable in shielded version LiYCY with 3x0.5 mm?, resp. 4x0.5 mm? with R < 36 Ohm/km and C <
150 pF/m).

Electrical Protective Measures

Protection class: no protection needed
IP code: IP67, pressure-tight stainless-steel housing (1.4305)

Connection

Connection with screw-plug-in connection (straight or angled) or with fixed PVC (up to 85°C) or
Teflon® (up to 125°C) cable.

Permissible Ambient Temperature

See certificates from chapter 2.3.
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4.9 Installation Dimensions

The sensors are available with different installation threads (D) metric, resp. inch, resp. inch with
NPT, and each with a number of different nominal lengths (L). This is the length from the front
surface of the sensor to the end of the mounting thread (see figures on chapter 7).

4.10 Cable diameters of BRAUN Cables

PVC 3-wire (LiYCY 3x0.5 mm?) : approx. 5.4 mm (+/- 0.5 mm)
PVC 4-wire (LiYCY 4x0.5 mm?) : approx. 5.8 mm (+/- 0.5 mm)
Teflon® 3-wire (LITCT 3x0.5 mm?) : approx. 4.8 mm (+/- 0.5 mm)
Teflon® 4-wire (LITCT 4x0.5 mm?) : approx. 4.8 mm (+/- 0.5 mm)

4.1 Weight
The weight depends on the length and shaft diameter of the sensor and the length of fixed
cables.

412 Vibration and Shock Immunity

Vibration immunity: 5 gn in the range 5...2000 Hz
Shock immunity: 20 g during 20 ms, half-sine wave

5 Accessories (optional)

Cable with connector:

L3A22BO-xm: PVC sensor connection cable (3-wire) with straight plastic connector
L3A23BO-xm: PVC sensor connection cable (3-wire) with angled plastic connector
L3T24MO-xm:  Teflon® sensor connection cable (3-wire) with straight metal connector
L3T25MO-xm:  Teflon® sensor connection cable (3-wire) with angled metal connector
L4A08BO-xm: PVC sensor connection cable (4-wire) with straight plastic connector
L4A06BO-xm: PVC sensor connection cable (4-wire) with angled plastic connector
L4ATOOMO-xm:  Teflon® sensor connection cable (4-wire) with straight metal connector
L4T10MO-xm:  Teflon® sensor connection cable (4-wire) with angled metal connector
x = cable length in meters

Only connector:

Bi4F/01: straight connector (plastic body)
Bi4F/02: angled connector (plastic body)
Bi4F/05: straight connector (metal body)
Bi4F/04: angled connector (metal body)

6 Useful Lifetime, Proof Test Interval and periodic replacement of A5S
sensors

The Useful Life Time of A5S... sensors are 20 years.

The Proof Test Interval of A5S... sensors are 20 years.

The A5S... sensors are maintenance free in principle and only need replacement if a fault
occurs.

The normal lifetime of A5S sensors (by design, but not guaranteed) at operation temperatures
up to 60 ° Cis 20 years.

At higher operation temperatures or if the availability is crucial, we suggest a periodic
replacement of the sensors after 5 years of operation during a regular revision of the machine.
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7 Dimensions at different Connection Types

L 65 mm

Sensor with screwed on
straight mating connector

L 50 mm

Sensor with screwed on I "'{W“WF*-
angled mating connector |

55 mm

Sensor with fix mounted
connecting cable

Sensor (NPT version) with
fixed Teflon® cable, only for
5/8"-18 (inch) thread

Also see chapter 1.11 (Ordering keys for available shaft diameters D and nominal lengths L)

Figure 26: Dimensions at different connection types
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8 Revision Notes

Note:
At editorial changes only the release date is updated.
At technical changes the release date is updated and the revision index is increased.

Date Rev. | Modification
14.09.2018 00 | First edition
17.04.2019 01 | Manual changed to Bookmark Format.
Combining the operating manuals A5S1DDO...-n, A5S1DS0...-n, A5S1DD3... -n,
A5S1DS3...-n, A5S1DD4...-n and A5S1DS4...-n into one integrated manual.
28.06.2019 01 | Editorial:
New Chapter 2.3.3 NEC/CEC and 2.3.9 NEC/CEC Certificate of Conformity inserted.
30.07.2020 02 | Technical:
Chapter 4.2 amended with:
Supply voltage: +6 V... + 30 Vdc.
Max. supply current: see certificates from chapter 2.3.
19.01.2021 02 | Editorial:
EU Declaration of Conformity in chapter 1.13.6 adapted.
28.04.2021 02 | Editorial:
New Chapter 2.3.5 UKEX and 2.3.11 UKEX Type Examination Certificate inserted.
29.06.2021 02 | Editorial:
Chapter 1.11 adapted.
13.10.2021 02 | Editorial:
New Chapter 4.12 inserted.
18.03.2022 03 | Editorial:
New SIL3 certificate added to chapter 1.13.5 and standards adapted.
New Chapter 2.3.6 (KCs), 2.3.12 (KCs Certificate) and 3.5.2 inserted.
Addition in chapter 1.6.

BRAUN GMBH

FREQUENZ UND DREHZAHL
Quality certified acc. to ISO 9001

D 71334 Waiblingen-Hegnach
Esslinger Str. 26
Phone: +49 (0)7151/956230
Fax: +49 (0)7151/956250
E-Mail: info@braun-tacho.de
Internet: www.braun-tacho.de

m BRAUN A5S1-n-Manual_EN_Rev03 2022_MAR_18 Page 42 of 42




	Table of Contents
	1 General Information
	1.1 List of Figures
	1.2 List of Abbreviations
	1.3 Application characteristics
	1.4 Mounting of the Sensor
	1.4.1 Notes on Pole Wheel
	1.4.2 Positioning of Sensor
	1.4.2.1 Alignment of Sensor
	1.4.2.2 Recommended Air Gap

	1.4.3 Maximum fastening torques / wrench sizes / thickness of BRAUN nuts

	1.5 Connection (pin assignment resp. wire assignment)
	1.6 Arrangement of Pins in Sensor Plug
	1.7 Signal Transmission
	1.8 Direction of rotation signal for sensor series A5S1DD3…-n / A5S1DS3…-n
	1.9 Speed signal f2 (phase-shifted) for sensor series A5S1DD4…-n / A5S1DS4…-n
	1.10 Level and shape of the output signal
	1.11 Ordering Key for Sensors of A5S1…-n Series
	1.12 Safety Data
	1.13 General Certificates / Approvals
	1.13.1 Certification IEC 61508:2010; SIL 3
	1.13.2 Certification EN ISO 13849-1:2015; PLe; Cat. 4
	1.13.3 Certification EN ISO 13849-2:2012; PLe; Cat. 4
	1.13.4 Certification IEC 62061:2021; SILCL 3
	1.13.5 SIL 3 Certificate
	1.13.6 EU Declaration of Conformity


	2 Hazardous protection
	2.1 Relevant technical Data for Hazardous Area
	2.2 ATEX Certification of the Input Circuit
	2.3 Explosive relevant Certificates / Approvals
	2.3.1 ATEX
	2.3.2 IECEx
	2.3.3 USA (NEC) and Canada (CEC)
	2.3.4 EAC Ex
	2.3.5 UKEX
	2.3.6 KCs
	2.3.7 ATEX Type Examination Certificate
	2.3.8 IECEx Certificate of Conformity
	2.3.9 NEC/CEC Certificate of Conformity
	2.3.10 EAC Ex TR CU Certificate
	2.3.11 UKEX Type Examination Certificate
	2.3.12 KCs Certificate


	3 Safety Notes for Installation and Operation
	3.1 General Instructions
	3.2 EMI
	3.3 Safety note about metallic abrasion in the machine
	3.4 Safety Notes on Installation
	3.4.1 Initial Commissioning and Installation

	3.5 Safety Notes on Operation
	3.5.1 Machine Maintenance or Overhaul
	3.5.2 No speed pulses after Stop and Restart of the machine


	4 Technical Specifications
	4.1 Conformity to Standards
	4.2 Power Supply
	4.3 Signal Output
	4.4 Speed (Frequency-) Range
	4.5 Signal Transmission
	4.6 Electrical Protective Measures
	4.7 Connection
	4.8 Permissible Ambient Temperature
	4.9 Installation Dimensions
	4.10 Cable diameters of BRAUN Cables
	4.11 Weight
	4.12 Vibration and Shock Immunity

	5 Accessories (optional)
	6 Useful Lifetime, Proof Test Interval and periodic replacement of A5S sensors
	7 Dimensions at different Connection Types
	8 Revision Notes

