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= Are measures of process safety and high
reliability of process plants a contradiction?

= How can process safety be integrated part of
the engineering of process plants?
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= Introduction
- Reqguirements for process plants

- Mechanical equipment for explosive areas
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Standardization Groups for Mechanical Equipment

= NASG AA 2.2 Mirror group of CEN/TC305/WG2 (Chairman)

= CEN/TC305/WG2 Non electrical equipment intended for use in explosive
areas (Member)

= |[EC SC31M AHG2 Non electrical equipment for explosive areas
Measures of Ignition protection (Chairman)
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- Reqguirements for process plants
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Requirements for Process Plants

= Economical Aspects
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Requirements for Process Plants

= Economical Aspects

= Fulfillment of

* legal requirements
= company directives and requirements
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Relevant Directives and Guidelines within Bayer

2 B 2 3
Bayer BAYER ayer W
- 3

Directive Guideline

Process and Plant Safety Process and Plant Safety Compendium

Scops Bayer Group
Group Regulation Mo, 13-1
Effective: Cictober 01, 2004

Scope: Bayer Group
Group Regulaton No. 1923
Effective: July 01, 2007
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Safety reviews for new plants or after fundamental changes
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Laboratory Development

Pilot Plant Developmeant

A1 Preliminary Safety Review

1
Praliminary Design |
: ("ﬂﬂninﬂy Safety Review Certificate A1

o )

Basic Engineering for
Permil Applicalion
Cost Estimation

|
Permit by Responsibl

A2 Safety Design Review

(All main plam & process safety
issues o be addressed)

Authorities

L
><Bafotr Design Review Certificate A2

Appropriation mm}

Detailed Enginearing

A3 Detailed Safety Review
{Comprehensive elaboration of the
safety concept)

Procurement

(I:hﬁlltd Safety Review Certificate A3

Conslruction

Ad Pre-Start-Up Safety Review

Commissioning and Stan-up

< Pre-Start-Up Safety Review Certificate A4

Production

Continuous updating of the Safety
Concept incl. documentation
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Requirements for a Process Plant

= High avallability/reliability
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Safety reviews for new plants or after fundamental changes

Laboratory Devalopment

|
Pilct Plant Developmeant

I
| Preliminary Design |
|

Investment
Pre-Approval
|

Basic Engineering for
Permit Application
Cost Estimation

Permit by Responsible
Authorities

Appropriation n.:,..m)

Detailed Engineering

Procurement

Construction

Commissioning and Start-up

Production
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A1 Preliminary Safety Review

|

Preliminary Safety Review Certificate A1

A2 Safety Design Review

(Al main plant & process safety
is5uas (o be addressed)

><Safetr Design Review Certificate A2

A3 Detailed Safety Review
{Comprehensive elaboration of the
safely concept)

(:atlllld Safety Review Certificate A3

Ad Pre-Start-Up Safety Review

< Pre-Start.Up Safety Review Certificate A4

Continuous updating of the Safely
Concept incl. documentation

Determine whether the Safety Concept
Is feasible in principle

= compilation, evaluation of safety
data

= examination of possible alternatives
with fewer hazards

» check of alternative safety

= concepts, consideration of incidents
concerning similar plants
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Safety reviews for new plants or after fundamental changes

Labaratary Development

|
Pilct Plant Developmeant

1
| Preliminary Design |
|

Investment
Pre-Approval
|

Basic Engineering for
Permit Application
Cost Estimation

Permit by Responsibl
Authorities

Appropriation mm}

Detailed Engineering

Procurement

Conslruction

Commissioning and Start-up

Production
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A1 Preliminary Safety Review

Preliminary Safety Review Certificate A1

A2 Safety Design Review

(Al main plant & process safety
i5sues o be addressad)

@
><Bafntr Design Review Certificate A2

A3 Detailed Safety Review
{Comprehensive elaboration of the
safety concepl)

(mu-d Safety Review Certificate A3

Ad Pre-Start-Up Safety Review

< Pre-Start.Up Safety Review Certificate A4

Continuous updating of the Safety
Concept incl. documentation

Generally used to obtain the
authority permits for building or
modifying a process or plant

= Collection of the safety-relevant
substance data and process
parameters

= Material safety data sheets

* Process flowchart and
supplementary description

= Presentation of the disposal concept
» Provisional Pl diagrams

= Draft of plant layout

By the end...the basic safety
concept developed.
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Safety reviews for new plants or after fundamental changes

Labaratary Development

|
Pilct Plant Developmeant

1
| Preliminary Design |
|

Investment
Pre-Approval
|

Basic Engineering for
Permit Application
Cost Estimation

Permit by Responsibl
Authorities

Appropriation mm}

Detailed Engineering

Procurement

Conslruction

Commissioning and Start-up

Production
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A1 Preliminary Safety Review

Preliminary Safety Review Certificate A1

A2 Safety Design Review

{All main plant & process safety
issues o be addressed)

@
><Bafntr Design Review Certificate A2

Al Detailed Safety Review
{Comprehensive elaboration of the
safety cancent)

(mu-d Safety Review Certificate A3

Ad Pre-Start-Up Safety Review

< Pre-Start.Up Safety Review Certificate A4

Continuous updating of the Safety
Concept incl. documentation

Comprehensive Safety Review

Detailed process description
and substance information

Pl diagrams incl. PCT
information, equipment and
piping specification

Plant layout plans
Fire compartment plans
Escape route plans

Retention systems
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HAZOP
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Hazards | Devialions (with causes) PSCC1-EPO1-HO3

Lewvel taa high due to
1. Feeding &t reduced or dosed oulet
2. Leakage of evaporator HDDS

Evaluation of Consequences

Liquid will fow via the vent line to the waste gas reatment plant. Overfilling of the liquid flame amrestor of the

waste gas treatment plant.

Risk Reduction Reliability Demand /| Task (Prevention of unacospiable process atate)

pemnd Ha Deseription of Demand | Task

H 1., 2 Prevent overilling of column

Measures (Desciption of mabn solution hdea)
o Description
01  Two redundant leved indicatons dose redundant feed valves and swilch off feed pump

02 Tworedundant level indicators dose redundant steam valves.

Realization of Reliability Demand (technical or organizational reslization of measures)

Mmoww oW N ™5 TagNo  Function Description
E 11 LT150 LIAS Level indicator
E AH Alarm
E o1 BHH Switch off pump PO01
Close fead valves CV110, CVITO and X100
E o2 BHH Close sheam valves CV140 and XV2ZED
E 12 LS 100 LSH Level Switch
E 012 EH Switch off pump PO01.
Close feed valves CV110, CVITO and X100
E 022 SH Close steam valves CV140 and X280
Comments:

%
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Safety reviews for new plants or after fundamental changes

Labaratary Development

|
Pilct Plant Developmeant

1
| Preliminary Design |
|

Investment
Pre-Approval
|

Basic Engineering for
Permit Application
Cost Estimation

Permit by Responsibl
Authorities

Appropriation mm}

Detailed Engineering

Procurement

Conslruction

Commissioning and Start-up

Production
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A1 Preliminary Safety Review

Preliminary Safety Review Certificate A1

A2 Safety Design Review

{All main plant & process safety
issues o be addressed)

@
><Bafntr Design Review Certificate A2

A3 Detailed Safety Review
{Comprehensive elaboration of the
safety concepl)

(mu-d Safety Review Certificate A3

A4 Pre-Start-Up Safety Review

< Pre-Start.Up Safety Review Certificate A4

Continuous updating of the Safety
Concept incl. documentation

Realization of the overall safety
concept must be checked and
certified

= Safety-relevant standard operating
procedures

= Complete documentation of the
detailed safety review

= Emergency response plan
= Certificates of testing and approval

= Approvals, notifications and permits
Issued by the authorities.
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Content

- Mechanical equipment for explosive areas
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Explosion Protection and Prevention within the

European Community

= Free Trade

= Safe Operation
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- Directive 94/9/EC
(“ATEX 100a”)
mandatory since 1st July 2003

-Directive 1999/92/EC
(“ATEX 118a")
mandatory since 1st July 2003
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Directive 94/9/EG scope

Electrical and Non-Electrical (*mechanical”
Equipment

... Intended for use in potentially explosive atmospheres

... capable of causing an explosion through their own
potential sources of ignition

...under atmospheric conditions
(temperature -20 °C to +60 °C, pressure 0.8 bar to 1.1 bar)
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Mechanical Equipment within the MDI-Train
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Conclusions

= High availabllity, high reliability and process
safety are no contradictions

= Process safety should be integrated at an
early stage into the engineering of the process

= Mechanical equipment for explosive
atmospheres will harmonized globally
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