INDUSTRIAL SERVICE « FUNCTIONAL SAFETY
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TUV Rheinland is your reliable partner
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TUV Rheinland is a world market leader in functional safety.

Our Functional Safety team consists of experienced scientists and engineers with diverse backgrounds to cover all your Functional
Safety needs - analogue and digital hardware, real-time embedded and application software, safe field bus communications,
application specific integrated circuits, reliability and failure rate calculations (including Markov modeling).

BRI EEL RS g We provide functional safety certification as below:
" EmR ARG m Products and systems

m Ti2RD m Engineers

m EIEfER ® Management systems

=2 F0AFETE Trainings and workshops
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We can ensure your future success by facilitating the further education of your employees. We give you our support. g
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» EEEETUVINEEZ 253 ® TUV Rheinland Functional Safety Programme 5
-ZEERFRM (IEC 61511, IEC 61508) -Safety instrumented systems (IEC 61511 IEC 61508) 3
~BR/TERE R IR ET (IEC 61508) -Hardware/software design according to IEC 61508 2
T ¥#MIDEEZ S (1ISO 13849-1, IEC 61508FIIEC 62061) -Functional safety of machinery
—SAERIEZET (SO 26262) (ISO 13849-1°IEC 62061 IEC 61508)
-Automotive system design according to ISO 26262
n S ENASETEFIERREEIIfELE B m Workshops for specified target groups concentrated on

functional safety topics

IEC 61513 IEC 60800 IEC 62061 ISO 13849 ISO 26262
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Functional Safety Certification
for Automation Control

IEC 61508 E/E/PEIJEELZE

A TUVRheinland®

Precisely Right.

®TUV, TUEV and TUV are registered trademarks. Utilisation and application requires prior approval.
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TUV Rheinland Greater China

ARFBENER Hotline

+886 2 25287007 (=& Taiwan)

+852 21921022 (&#EHongkong)

+86 4008831300 (HEHAFE China Mainland)

service-gc@tuv.com
www.tuv.com

IEC 60335-1 IEC 60601 EN 62304 |EC 61800-5-2 IEC 50156 IEC 61511
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Precisely Right.
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Having your products certified for SIL (Safety Integrity Level)

opens doors to international markets
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Complex electrical, electronic and programmable electronic systems are used increasingly in control systems where failure
can lead to catastrophic consequences to employees, the general public or the environment. The international standard IEC
61508 was introduced in 2000 to provide a generic framework for ensuring the functional safety of such systems. We cover a
wide scope of equipment, ranging from large complex systems to single components.

TUV Rheinland is a recognised provider of expert services for functional safety with years of experience. Our main service is
the functional safety certification of systems and products. Other related services are available on request.
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m EEZ 2 EIEE

m LK ETE(PFH/PFD)

n KWERNREZEBDIT(FMEA)
n TEFEEMEERHESIL)

m EREEERE  IRIBAIE(ZEMC)

Examples of functional safety service

Functional safety management audit
Calculation of probability of failure (PFH/PFD)
Failure mode and effects analysis (FMEA)
Determination of safety integrity level (SIL)

Software assessment and environmental tests
(including EMC)
Faultinsertion testing

m R ARIE
n HER BIEERRAENZEFMH

m Review of documentation including user documentation
and safety manual
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Range of application
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Functional safety certification applies to automation equipment which has safety function with electrical/electronic/
programmable electronic system of sensors, logic servers and final elements.

m | O m Industrial machinery

m ERRRAIES R m Nuclear power plant instrumentation and control systems

n HES EREE m Elevators, conveyors

m SCITFERAS - FEHIREDAIR R m Petrochemical industry measuring, control and monitoring equipment
m BECEER KA m Automated production lines, robots

n EMAREE m Furnaces for power plants

m RSS2 m Radio control for hoists

m SE m Automotive

EN/IEC 61508 : E5./ &5/ ORI S RIAHVIIEELZ £
EN/IEC 61508: Functional safety of safety-related electrical/
electronic/programmable electronic systems
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Type approval process
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TUV Rheinland functional safety type approval is comprehensive quality assurance to ensure that your products are
adequately designed according to the requirements of international standards such as IEC 61508 or ISO 13849, and
meet the requirements for the intended safety integrity level (SIL) or performance level (PL).

During the initial concept review, the principal performance and requirements of the equipment are assessed. This
facilitates early detection of deviations in the concept, reducing the probability of costly modifications later in the
project. The main inspection phase includes more detailed theoretical and practical evaluations of the product. In
addition, verification, validation, management and documentation aspects are evaluated.
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Functional safety certification process for products and systems

1B aPEER Contact phase
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Initial meeting training (optional)

HE RIS RS DR E
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Contact TUV Rheinland Issue quote for completion of

concept phase and main inspection

L ZPEEX Concept phase

n ZEERRED
Safety requirement specification (SRS)

m e
Safety concept (SC)
m EELEEE
Functional safety management (FSM)
m FE S AfESRETEl
Verification and validation plan (V&V plan)

REB SRS

Issue concept report

1EAZSRS, SCHXHF
Submit SRS, SC etc.

FFEE SRS, SCANMERE S+

Review SRS & SC and
related documents

FHEFEER Main inspection phase

EEERRATUVERENZTFIRG HERTERRE TSR
EITRIE(EMC,FITS), ¥ FSM

E—SHME
Test (EMC, FIT etc.) and further

assessment of FSM aspects at
customer site or TUV Rheinland lab.

FHHEMC BERLZZE IRIT IBEE
FITAIERRS ETTE B R LRI FTE

Review and final assessment of
all results

Issue test plan for EMC, Electrical
Safety, Environmental, HW FIT,
SW inspection

BB PEES Certification Phase

Functional Safety

i Type Approved
IRHEIEHRS

Issue test report

BERIEEL THEE
Issue functional safety certification
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