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1SO13849-1

Safety of machinery - Safety-related parts of control
systems - Part 1: General principles for design (ISO 13849-
1:2015)

1SO19014 A ZEHEAR

Earth-moving machinery - Functional safety - Part

1: Methodology to determine safety-related parts of

the control system and performance requirements
(ISO 19014-1:2018)

1SO25119 =54

Tractors and machinery for agriculture and forestry -
Safety-related parts of control systems - Part 1: General
principles for design and development (ISO 25119-1:2018)

EN 15194
Cycles - Electrically power assisted cycles - EPAC Bicycles
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UL 1998

STANDARD FOR SAFETY
Software in Programmable Components
UL 991

Standard for Tests for Safety-Related Controls Employing Solid-State

Devices

JOINT CANADA-UNITED STATES |

ANSI/CAN/UL/ULC = e
2580:2021

STANDARD FOR SAFETY

Batteries for Use In Electric Vehicles
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Functional safety of electrical/electronic/programmable electronic safety-related systems
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iCenelec [EN 61800-5-2:2007 18.12. 2009
lAdjunable speed electrical power drive systems — Part 5.2
[safety requirements — Functional
REC 61800-5-2:2007
KCenelec EX 2005 26.5.2010

[safety of machinery — Functional safety of safety-related
piectrical, electronic and programmable ¢lectronic control
pvstems

HEC 62061:2005

[EN 62061:2005/ A1:2013 25112013 [riate 3

IEC 62061:2005/A1:2012

[N 62061:2005/AC-2010

[EN 62061:2005/A2:2015 15.1.2016 [Nate 3

MEC 62061:2005/A2:2015

IC-rype standards

IC-type standards provide specifications for a given category of machinery. The different types of machinery belongmg to the category covered by a C-type star
limilar hazards C-rype standards may refer to A or B-type standards, mdicating which of the specifications of the A or B-type standard are applicable to the ca
spect of machinery safety, a C-type standard deviates from the specifications of an A or B-type standard, the specifications of the C-type sizndard take preced
standard. Apphication of the specifications of a C-type standard on the basis of the manufacturerA |5 risk assessment confers a presumption of conformity with
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Parts list:

Circuit diagram:

Created by:
Review by:

Failure rate and distribution database: company specific (example)
Date of analysis:

Target failure measures

SIL Low demand mode of operation High demand mode of/continuous operation
PFDan or risk reduction ratio /i (SIL X) PFH or hazardous/harmful event rate ¢ [1/h] (SIL )
4 210 to <10* C (SIL 4) =109 to <1078
3 2104 to <102 B (SIL 3) >10%to <107 A (SIL 3)
2 2103 to <102 A (SIL 2) 2107 to <10°% B (SIL 2)
1 2102 to <10 210810 <105 C (SIL 1)
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Name Component Function Failure rate [FIT] Failure mode Failure |
F50 Fuse Short-circuit 25 Fail to open 50 %
protection at the
t
. Premature open 10 %
Slow to open 40 %
D12 Suppressor diode  |Over voltage 7 Short 95 %
protection (EMC) —
Open circuit 5%
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B IEC TS 61508-3-2 ED1

Requirements and Guidance in the use of mathematical and logical techniques
for establishing exact properties of software and its documentation

B [EC TS 61508-3-3 ED1

Functional safety of electrical/electronic/programmable electronic safety—
related systems — Part

3—3: Requirements for object—oriented software in safety—-related systems
B ISO/IEC TR 5469

Artificial intelligence — Functional safety and Al systems
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Safety of machinery — Guidelines on functional safety of safety—related control
system

B IEC 62061/AMD1 ED2

Amendment 1 — Safety of machinery — Functional safety of safety-related
control systems

B JEC TS 63074 ED1

Safety of machinery — Security aspects related to functional safety of safety—
related control systems

WSO 138491

Safety of machinery — Safety-related parts of control systems — Part 1: General
principles for design
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Safety of machinery — Electro—sensitive protective equipment — Part 4—2: Particular requirements
for equipment using vision based protective devices (VBPD) — Additional requirements when
using reference pattern techniques (VBPDPP)

B [EC TS 61496-4-3 ED2

Part 4-3: Particular requirements for equipment using vision based protective devices (VBPD) —
Additional requirements when using stereo vision techniques (VBPDST)

B [EC TS 61496-5 ED1

Safety of machinery — Electro—sensitive protective equipment — Part 5: Particular requirements
for radar—based protective Devices

B [EC 62046/AMD1 ED1

Safety of machinery — Application of protective equipment to detect the presence of persons
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Road vehicles — Functional safety

B [S021448:2022(SOTIF)
Road vehicles — Safety of the intended functionality
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B UL4600 : 2022 UL 4600:2020
Z2£HE BEREZROFFM
Evaluation of Autonomous Products Standard for Evaluation of Autonomous Products
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Road vehicles — Cybersecurity engineering

B 1SO25119-1:2018 / Amd 1:2020

Tractors and machinery for agriculture and forestry — Safety—related parts of
control systems —
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