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ISO

10218-1, | Type of collaborative operation
clause
5102 Safety-rated monitored stop
s (Example: manual loading-station)
510.3 Hand guiding
e (Example: operation as assist device)
Speed and separation monitoring
5.10.4 (Example: replenishing parts
containers)
Power and force limiting by inherent
5105 design or control
o (Example: ABB YuMi® collaborative
assembly robot)

Main means of risk
reduction

No robot motion when
operator is in collaborative
work space

Robot motion only through
direct input of operator

Robot mation only when
separation distance above
minimum separation
distance

In contact events, robot can
only impart limited static and
dynamics forces

ARER A 84U
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FEHO| EEA|
= XgtE 37
B0 Mgt

0=
S
= >

T @ 4l A

S d9ol|el At TY E= AL
20| RO ZHX| M A (Safety mat, Light
curtain, Laser Scanner, Door Switch)

HE=20| YCHEE Ta 9t S0t

o 250| SHEEE slE 29X
(Enable Switch)

MBI 25 A0l HE|Q MIfEEE
L7/ 5 9l A

(Photo Sensor, laser scanner)

AR 2R ALO|2| EEHE AXE
R HA
(Torque Sensor, *Safety Strips)
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HTEX AYE AdA7 Y R 284X
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Co-operation

Co-worker

Co-existence

Intrusion
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o2, BMWolA & 150262625 7|HEC. 2 A F9 < &
2] (Safety Activity Management)E EFC =2 st glom,
TE IZEHE 52 ofol’l Ao (tem Definition), ¥ 3&4
2 g3 HIHH&R), ¢t 87 AR 4 2 g (Safety

Concept), SFHH &4 (Safety Analysis) & <.
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BMW Groap COococupational Health and Safety Mission

We promote responsible bBehawvior 2nd = comresponding work emverooment to foster the hong-term
gk and pesformmamnce of owr sssociates
EBMW Group COcocupational Health and Safety Policy

Wils cormumit to prowid s ssfe and heasltyy working condions that snasbles the preventon of work-
relsted injurny amd ill h=alth, that enhances the sffectivensss of cur CDooupastions] Heaglth =nd
Safety Mansgemeant Syestem and processses.

Im arder o continualhy improwes cur Oocwupatonal Health and Safety perdformance, .

Top Management? commmits 6o,

- establish obhisctives that support the BWVW Group Ococupaticanasl Healbbh armc Safety
mission and EMW Growup Occowmpational Health and Safety policw

- sensurs compliance with aspplicable legal reguiresments as well s with other reguiremesnts
o wehich the omgpanization subscribes
- act o slimenste hazard=s and reduce Ooccocupastional Heslth and Ssfety risks, fodlliowring the

“Hisrarchy of Control™ prancipia:

- facilitate and actvely upp-ort consuitstion sessions regarding COoocupastonsd Health amd
Safety topics and enable BAWW as=ssociates arnd othar workers, and - whare they exast -
weorher? reprecentsitives, participation

- ernsure that the rescources neaded to establish, implement, mamtain and impeove the
Crocupastonal Hesith and Safeiy Swyesterm are available
- aemphssize the mportancs of an efective Occupatonsl Health and Safety managemeanit

syster amd to @ct as a rods modsl for all manasgesrs and associstes.
ernsure Docupations] Health and Safety s considersed in decision making at sl leveis.

- ermsure thiat the Docupational Heafth and Safety management systerm and s processses
are Mmeasured, reviewssed and comemunicated on & reguliss basis a2t all lewels of the
g SnizaiHom.

Workers® cormmiat to, ...

- ook after their owven D oocupstions] Health and Safehy m the weork plece, 2= well as the
Decupaticnal Health a2nd Ssfety of the others wherse appbcabils,
- demonstrate responsible behavior bas=d an their health and safety hazard awarenesss and

rizsk mecognition focusing on preveaention of occcupsational injury =and il beskh,
- contribute their ideas, cuggestons ocr chsarnvsations for Docupaticnal Health and Safety
irmproeameeryis.

O A1 S0 e _r_-—n 1 20 wenirkones perrssn b rrmhe) DS T secek D senirke s maimeed posreties s sem o ceeried
o3F sy o i ey

Tengrmm s Lhws Hemelt: S Safety Py B Seons o s Sen egopien oo o b wec e _l-— o ol DM ESD A ST, Sacthon S0 Tures 30 Ses dolbsr ol

Pocisresct indfieerss e TS o Swbausesy 2010 1 Veeshen 7 8 | CTHO-DE-OZ23T0E T 1 PO
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BMW :
GROUP s e

e EMPLOYEES
T AND SOCIETY

2
Products and services 4

3
Production and
Vake areatian Foresight and flexibility are what is called for when it comes to the far-reaching changes in the working
world brought about by digitalisation and automation coupled with a greater diversity of lifestyles. Asa
4 company that is currently active in over 140 countries, the BMW Group is responding to these develop-
ments worldwide. Through secure and attractive jobs and the targeted promotion of diversity, we offer

- Employees and society our employees long-term career prospects. We foster their individual talents and potential and thereby
4.1 Health and perfarmance lay the groundwork for our future success. We are convinced that our approach contributes to over-
4.2 Long-term coming societal challenges and to intercultural understanding.
employee development
Sl Sy Focus on Sustainable Development Goals (SDGs):

4.4 Corporate citizenship
3= L3N 6= 10 ?m
Appendix _M/; !—l] I e‘ e
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90 Combined separate noa-finencizl report

PERFORMANCE INDICATORS

d services Accident frequency innumbers of accidents with Sickness rate at BMW AG
at least one day absent per one million hours mm(eq in %!
3.9 4.9
2018 2018
3.6 4.0 4.6 4.6
- Employees and society 201 2l 017 2016
4.1 Health and performance
4.2 Long-term
emplogee develipuient Expenditure on donations worldwide Total expenditure on corporate citizenship
A3 Diversaty in€ thousand in € thousand
4.4 Corporate citizenship
v 2018 2018
70,356 33,436 87,837

16,205
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Employees and society

=5 4.1 Health and performance

4.2 Long-term
employee development

4.3 Diwersity
4.4 Corporate citizenship

2, Search

& Back

Combined separata non-finencial report

4.1
HEALTH AND PERFORMANCE

Sustainability goal:

To preserve the health and the performance of its employees
in the long term, the BMW Gmup promotes persanai Tespon-
sibility and an appropriately di d work

Our employess are the BMW Groups most Important suc-
cess factor. Malntalning thelr health and performance is
therafore a iop priority for us. High demands are sometimes
placed on employees at work, and, what's more, there Is often
additional mental stress. As an employer, the BMW Croup
has to be able to react flexibly to changes In lifestyles and the
needs of an agelng soclety. Our occupational health and safe-
ty concept therefore Includes a holistic health management
programme, work safety and erg agelng-appropriate
work systems and a wide varlety of healthy food In our can-
teans. These programmes also help us contribute towards
achieving SDGs 3 (Cood health and well-being for paopla)
and 8 (Decent work and aconomic growth).

Key measures:

Promoting health

Since 2011, our “Health Initiative” has been coordinating
the measures to promote the health and performance of
our employees in the three areas of health management.
work safety and ergonomics as well as corporate calering.

As part of this initiative, we have developed an extensive
prevention and rehabilitation programme covering the
areas of nulrition, exercise, relaxation and addiction pre-
International camp are designed to promol
AT T R e SRR
under the headings “Burn what you eat” and “Keep mov-
ing” In addition, we hold campaign days, dialogue events,

eeiiars o B B ot e A ST et

form our employees about current health lopics such as
cancer prevention, Lhe dangers of addiction, and resilience.

And since 2014, the “Health Management 2020” (CM 2020)
programme has been running in collaboration with the
company’= dactors. 1L is designed to strengthen employee’s
zenze of individual responzibility and to provide a work
environment that meels the respective requirements for
optimal health and performance. The programme includes
a health check-up and an employee survey about their
working environment. Subzequently, participants receive
an extensive personal medical report and have the option
of conzuliing a physician for advice on any preventive
measures required. In Germany;, for example, we had com-
piled around 28,500 personal medical reports by the end
of 2018. Internationally, too, the Health Management 2020
programme forms the basis for prevention measures within
the respective country's local conditions.

After the check-up, the participating employees" depart-
ments receive an anenymeus overall report laying out the
relevant health aspects and information on how to struc-
ture the working enviranment. By the end of 2018, around
750 reports had been compiled for the various departments
of the company. While they do not allaw identification of any
individual person, they do help Lo determine general areas
for improvement.

93

Employees and society

—* 4.1 Health and performance

4.2 Long-term
employee development

4.3 Diversity
4.4 Corporate citizenship

Combined separate non-financiel report

Az an evaluation of the Health Management 2020 pro-
gramme carried out in 2017 waz positive., we conlinued to
implement it in 2018,

Managing occupational health and safety

At all of our locations, we continually evaluate and im-
prove work safety on the basis of certifications, through
health and safety commitiees, and with the help of rizk az-
seszments such as the Safety and Ergonomics Risk Assess-
ment system (SERA). This system wes introduced in 2016
and expanded by 2015 to a total of twelve locations world-
wide:

In order lo avoid accidents even more cfﬁ:clive}y, a “Be-
haviour Based Safety” project was piloted in 2017 in the
corporate catering area of the Research and Innovation
Centre in Munich/DE_This project entails an extensive
training programme for executives and employees, during
which they are supported by a trainer in analysing rizks in
their working area and defining long-term accident pre-
vention . After the = ul pilot phaze and a
decrease in accident numbers, corporate catering began to

implement the project at the Munich plant in 2018.

An analysis of accidents at the BMW Group dealerships.
showed that most eccupational accidents in the workshops
result in cuts or bruises. In 2018 we therefore introduced
a campaign to prevent these types of injury.

It iz of the utmost importance to us that all third-party
companies that are present at the BMW Group locations
work as safdy as possible. Safe collaboration with contract-
ors iz regulated by the contractor declaration, which de-
termines risks and derives protective measures from the
first day of work onwards. In addition, all employees of ex-
ternal companies who are working on the large construc-
Lion siles receive safety instruction above and beyond the
stalutory stipulations from a specialist BMW trainer {on
smaller construction sites this is the task of the external

comparny).

Faahbina I i +
! Proy

A workforce that is increasing in average age brings with it
new health challenges. Our “Today for Tomorrow = NEXT",
programme, which started to be introduced company-wide
in 2018, is helping to ensure thal our employees remain
healthy and able to work az they age. The programme fo-
cuzes on muscular-skeletal dizease as well as physical indi-
cations. It includes measures for employees and executives
in the four action areas of prevention, ergonomics, manage-
ment of | ‘s work and |

2 et
programme additionally includes a p ion and integ:

Rt o

In Germany, the

tion process thal integrates employees with health limita-
Lions as best as possible into the work processes.

Due diligence processes:

Evaluating risks and implementing measures

at our locations

The BMW Group carries out comprehensive rick manage-
ment in the area of occupational health and safety. + aartoz11
For example, the health checkeupz of the Health Management
2020 programme help with prevention. At present, 27 of our
31 production locations have occupational health and zafety
management systems certified according to OHRIS (Occupa-
tional Health and Risk Management System} or OHSAS
18001 (Occupational Health and Safety Assessment Series).
Both zyztems are designed Lo reduce rick of injury and acci-
dent and prevent work-related illness. In addition, cccupa-
tional health and safety committees with representation from
both the employer and employee sides are aclive al almost all

BMW Group locations; making tin
health and zafety standards at the u.orkp]an: - GRia0s-4 89.0%
of emplayees are rep i on the occupational health

and safely committees, for example by union reprezenta-
tives (2017: 88.4%). This figure alzo includes temporary
workers, interns, thesis sludents werking at the company
as well as doctoral candidates. = cri40s
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Mechanization, Mass production,
water power, steam assembly line,
power electricity

Computer and Cyber Physical
automation Systems

o},

Fdo] AT2EF 408 FAHEA AWreE ATETRYE
Zetstrl AFglem, 20079 PLM(Product  Lifecycle

Management, AFTHF71#E]) 719U UGSE <138t al
20148l = ~mE 2ol @]l MES(Manufacturing
Execution System, AJ4F#E] A 228)7]1 Q] Camstar Systems=

s em, 2016'd o= EDA(Electronic Design Automation,
AALAAEE) AL AE TF271A Al Ayt
73 F 17709 AZEd Y 7dS AT

ol

Industrie 1 'sz 0 Automated production - Horizontal and vertical integration

- Mass production
- Manual drawings

On the way to Industrie 4.0
Industrie 2.0 - Digital Product Lifecycle
+ Lean production « ldentification and history for all elements

Mechanical production lines
- Intranet and Internet
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1) Flexible and always safe
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Complexity becomes manageable

Fail-safe communication
via PROFINET

This also works wirelessly

and can be expanded
flexibly at any time

Safety Integrated SIEMENS
Protecting people, machinery lngenuiby for Uife
and the future

siemens.com/safety-integrated
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SIEMENS
fha.ehuifyfwrh‘ﬁ_

Siemens Policy for
Environmental Protection,

Health Management and
Safety (EHS)

In order to meet owr zocial and busines: responsibilities, we protect the emvron-
ment and human health and use natural resources spanngly. This applie: to every
company unit in every country where we are active. We not only comply with the
relevant laws and regulations, but alzo zet our own standards.

“A= 3 global company we are facing special responsibility for workdwide long-term
challenges such az demographic change, chmate change and diminizhing re-
sources. sustainability is the key to securing our company’s future. Cur commit-
ment to being a socially rezponzibie company reguires that we meet the demands
of commerce in an ecelogically and socially sound manner. Hence, achieving excel-
lence for Environmental Protection, Health Management and Safety iz a high priori-
ty within Siemens. A demonstrated commitment will increase the compestitve
advantage of buzineszes and our customers, and lay the foundation for 3 succes:-
ful future.

Siemens strives through our innovative products, system: and solutions to improve
the quality of life the world over. Thiz indudes high energy efficiency for climate
protection, supply of clean water, health protectson, and envircnmentally compatible
tranzportation systems:. For this, we consider the entdre product lifecycle.

We decign, develop, manufacture and market our products and services 10 a3 10
protect the envirgnment and buman health in a manner that meets or exceeds any
applicable regulations, and in order to minimize the impact on our natural re-
sources. We design our working conditions in ways that zafeguard our employees
performance, safety, health, motivation and satizfaction.

Environmental Protecton, Health Manzgementand Safety contribute towards
hiuman health and the company’s assets. Our global system for managing EHS iz
the bass for continuows iImprovement of our performance on these areas.

All manager: and employess act in accordance with thiz pelicy and obzerve the
relevant regulations.”
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3) SIEMENS - The Management Tool for all Phases of the

Safety Lifecycle

SIEMENS
h\aa\ui\‘yﬁrﬂ(t,

Functional Safety and Safety Lifecycle
Management

The instaliation of patentially plants in the procass industry am subject to the
international standard IEC 61511, the standard for the functional safaty of Safety Instrumented Systems,

Ore common technique usad for this |y
initial process hazard anslysis is the
HAZOP anaysis {Harard and Operabilr
1ty Analysis).

Using the knowledge gained from Lhe
analysis and ifs assessment, the exis-
ting protaction layars 2re identified
and any acditional protaction layers
am dafined Safety tasks an functions
am assigned 10 these protection layers.
Tha Safety Instrumenzd Sysmm (SI5)
is one of these pratction fyers.

An impariant output from the aralysis
phiase s the Safeyy Raquimment Spac-
fication (SRS) for the Saety Instrumen-
ted System. The SRS describes ail Safe
ty Instrumented Functions (SIF) tions and requiraments, it aso forms
including the demands placed an the basis far verification and validat-
them, and specifies the required Safety o

Inte grity Lewed (S1L). The SILE 2 82 11 g ce with the quidsiines for
o themdarionmrskhatihe e
SIF has to deiiver. ¥

on phase
The 525 is the hasis for further plan-
ning of the piant, aspacialy for the da-
sign af the Safey Instrumentzd Sys-
tem (SIS} and its saety functions as
izl 2 for othar measures for reducing
the risk.

It hatps dacide the ssiection of tha'Sis
technology and the selectian of the
hardware, archiwcturs and software
for impiementing the safety functions.

The procedure for implemeating func-
tionak safety is described in this stan-
dard in accordance with the safety fife-
cycie of the plant, which is usually
tivided into the following thrs gha-
S5 analysis, impiemantation and ape-
ration'maintenance.

All thasa phases and the associated ac-
tivitles for functional safety must ge-
nerally ba documenied. Tha docu-
mens am the basis for proving the
safety of the piant and the Safety inst-
rumented Systems used.

dirii‘l
. SIMATIC S7
Safety Matrix

The Management Tool for
all Phases of the Safety Lifecycle

Design and planning am followsd

by nstalation, commissioming, and
validation of the plant. Since the SRS
inciuges the aszociated tests and test
criers in addition to the safety func

Foflowing a modification, all phases
of the safaty lifscycis are ron through
again and documened,

Drricess plants which 2tz potentially
dangerous must be specifically analy-
2ed in orrer ta identify possibie dan-
Ders and toassess ther fisks.

SIMATIC 57 Safety Matrix — the Safety

Analysis
Lifecycle Management Tool
Consistent use of the SIMATIC 57 Safety Matrix across all phases of the safety lifecycle reduges the
capital expenditure (CAPEX} and operational expanses (OPEX). The advantages of the SIMATIC 57
Ralzation Safety Matrix provida canvincing arguments in afl phasas.

The SIMATIC 57 Safety Matrcdoes ot The safely fusictions defined using the - The optimized pperator prompting

Management of Functional Safety and
Functionsl Safoty Assessment and Auditng
Satety Lifacycle Stnioturs and Planning

when testing o the 58S reguirements
mmust be documented. These dacu-
ments arz mquired for subsequent ac-
captance of the safety functions and
the safety system.

d pha

This phase comprises operation and
optimization of the plant up to the
time it is decommissionad

The SIMATIC 57 Satety Matrix offered
by Siemans is 3 TOV-cartified safety
lifecycks managemeant tool for safety
applications up to SIL 3 in accordance
with IEC 61508,

The SIMATIC 57 Safaty Matrix can be
usad in ali phases of the saiety lifecyc-
1. Tha benefits achiaved by its use
mmake 3 significant contribution toward
mduction of capital expanditure (CA

PEX) and operatiznal axpe nses (OPEK)

of the ptant.

The SIMATIC 57 Safety Matrix consists
of the foflowing indridua! products
which have difierent functionalities
and fields of application:

+  Safety Matrix Enginaering Tool

+ Safety Matrix Viewsr

require programming knowledge.

It can therafore aquaily be used by
process, test and planning engineers
Safety functions are defined using the
Cause & Effect method.

The Cause & Effect epresentation
s compact, ciear, and easy ta undar-
stand.

SIMATIC 57 Safety Matrix can be i
ported directly. It is only necessary

10 cany put the syserspecicset
tings of tha AS 410F/FH and SIS corn-
pact safaty system. Planning enge-
neers. operators 2nd test enginears
ahways share a consistent and readiy
understandabie view. The safety func-
s 2 representad identally du-
ring cenfiguration and operation and
inthe decumentation. Signat states
2nd supplementary information ara
displayed in different colors during
ope ration. Ail this results in 3 signifi-
c=nt reduction in angineering, testand
acceptance imes.

of the SIMATIC 57 Safety Matrix gua-
rantees that operaross can react rapid-
 and specificaly 1o events during
operation. Thay can zlso simulate sen-
sor and actustor systems, particularly
during maintenanca. The SIMATIC 57
Safety MatriaVigwer cn be used to e
duce plant downtimes.

Advaniages at a glance

Ko programming knowladge requined
Readity understandabie for all invohved persans
Concise overview of ail ssfely functions

Dt finkage t the Safery Requirment Specif
canion {S5) during generation of program

dericat display of matix

configuration,

operation, and documentation

Coam. v, a0 e Unifanm view and understanding of all invohved
ey
s s e o persans
Crmmrais iyt et ety
e T Reduction in planning, implementation,
e and accptance tines
T Oprimum cperstar prempting

o st e

SIMATICS

Ee—

Process-independent maintenance of sensors
and actuators

Reduction in downtimes
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4) SIEMENS - sustainability

SIEMENS
fha.u\uify{.r&'{g

Sustainability
Information 2018

slemens.com

5.2 Occupational Health and Safety

Cocupational heatth and safety management s 3n essential
element af our sustaimabity principses and business practices. it
i alen refiected In our Business Condwt Gudenes, Imtamal
manitorng sysiems, risk management work and infernal con-
trote in addition, It is coverd by the Inemational tramework
agreement betwean SementAG and 3or oiganizations: the
fentral Works Coumcll of SlemensAG Garmam's Industria
Unicn of Mataworkers (G Metall), and IndustridLL, a gioba!
union that repesents workars In the minirg, anargy and many-
facturing ®ctors. Finally, we comply with 3l aws, mquiations
and procadums that gowem workplacs health and satety wher-
EyaI WE Oparal.

Oreupational Health and Safety and the Sustain-
able Development Goals (SDGs)

Ocrupational heatth and sakty am directy miated to 50G 3 -
Goad Health and Wes-Baing a5 well a5 1o S0G & - Dacen Work
and Economic Growth. Both 25 2 company 2nd as Individua!
empigyeas, we are rspontibie for guarani=aing 3 workplae

5) SIEMENS - Sure signs of excellence

Sure signs of
excellence

The sign for highest quality in
automation and drive technology

slemens. comiparinerprogram

' | Siemens Approved Fartner Industry
Sarvices help to ensure the avallability
| of your plants by putting their unique
expertise entirely at the service of
your productivity.

it goes without saying that the availabllity of your machine b

ery and plants has lop priority. However, itis equally

true that even the best and mast mature technologies can
sometimes reach their limits and stop performing yaur
tasks round the clock. This Is precisaly whete the service
specialists in our network of Approved Partners come in
with their individualized support and unigue sxpertise to
ansure maximum plant availability.

Tepair solutlons for the following range of Siemens products:
+ Low-oltige convartarn

+ Industrlal eantraly

+ DCmotor

* Geared moltrs

* Low-voltage Transnorm moloes

+ Low-voltage motors

* Comprehensive repair service

* Excellent produtt know-how and highly qualified

personel

Fur d experience in troublesh
fng and repairs

* Nacessary skills, tools, and facilities to carry out repairs

in-hause or directly al the plant (aiso using state-of.
the-art remote maintenance tools)

= Optimal replacement management where necessary
» Comprehensive knowledge and avaifability of all

televant spare parts

= Local presence, Nexibulity, and customer praximity
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