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Preface LOUNGES

Introductlon MPC CLEANRKNUVUVIVI FRVWLIOELD

* Family-owned company based in Wenden

O

3 (S

» Cross-industry factory planning (including

automotive, medical technology and food industry)

* Organization of the main tasks in 6 different fields

of competence

Factory planning Logistic Cleanroom
Process design Engineering Project management

§gMUNSCHEK 2

ProcessConsulting



Planning phases LOUNGES

Comparison of phases according to VDI 5200 and HOAI CLEANROOMFROCESSE

Factory planning phases according to VDI guideline 5200

1. Phase v 2. Phase 3. Phase 4. Phase 6. Phase 7. Phase
Setting of objectives Basic Concept Detailed Monitoring of Ramp-up
determination planning planning realization support

LP 1: LP 2: LP 3: LP 8:

Basic Preplanning Design Object
determination planning monitoring

LP 9:

Object
management &
documentation

LP 4:

Approval
planning

LP 5:

Implementa-
tion planning

i i Cleanroom concept Preparation for .
o Factory planning up to the detailed _ p Prep _ o Implementation
layout planning implementation



How do you implement projects successfully? LOUNGES

Goal setting & structured approach REANREEI PREEERSES

successive phases [...] Process for planning a factory from

Definition of Factory planning (VDI 5200 Blatt 1) / \
@ Project goals
Factory planning is a "systematic, goal-oriented, structured in
setting targets to ramping up production®.

E Project plan
In this context, planning is the mental anticipation of a desired
result, including the sequence of actions considered necessary

to achieve it.

KQO’ON Project team

> Setting goals and a structured approach in a project are crucial for overall success




How do you implement projects successfully? LOUNGES

HO“StiC p|anning CLEANROOM PROCESSES

Consideration of all essential interactions in the system

Holistic planning requires a high degree of interdisciplinarity

Factory planning as a link between the departments

Planning according to the principle of "form follows

function" Clean and drying room

Holistic planning approach

IO

> In holistic planning, the cleanroom together with the factory

Engineering Process design incl.

is understood as an overall system logistics




Planning phases

Comparison of phases according to VDI 5200 and HOAI

1. Phase 2. Phase

Setting of objectives Basic
determination

Factory planning phases according to VDI guideline 5200

3. Phase 4. Phase \ 5. Phase
Concept Detailed Prepation for
planning planning realization

LP1:
Basic

determination

Factory planning up to the detailed
layout

1
HOAI S 15
i

LP2: i LP6:
I .
Preplanning y Preparation of
3 the award
/.'A‘“J
LP7:

Participation in
the awarding
of contracts

LOUMNGES

CLEANKUUM PROCEDSES

6. Phase 7. Phase
Monitoring of Ramp-up
realization support
LP8: LP9;
Object Object
monitoring management &

documentation



Factory planning up to the detailed layout

Setting goals and determining the basis

Definition of objectives

Definition of project objectives and

framework conditions

Determination of the basics

» Collecting and generating
information

* Focus on production and
product data (production
programme, process
technology, process sequence,

process environment)

Incoming goods

D Coating

Assembly-1

Assembly-2

Packing

LOUMNGES
CLEANROUM PROCESSES
compress
——l
Electrolyte (inc'\n%ADL)
Catalyst layer

Electrode
GDL

MEA layers are joined in individual

process steps

Production under clean room

conditions (Cleanroom ISO Class 7)



Factory planning up to the detailed layout
Concept planning

Structural planning

Definition of the different functional

f- T
HHes
areas (Functional diagram)

e e

=5
Determination of capacity and

Demmar s —
HHEHHL%J foesy]

DE@EEmrT T

space requirements

Example: Material flow diagram

<external environmentaD

conditions

LOUMNGES

CLEANRKUVUVIVI FRUWELDOELD

T g T T " " 7 g 1 1 1 T T [T

Example: Sample layout



Factory planning up to the detailed layout

Concept planning

Development of the zone concept

Definition of different cleanliness
/ hygiene zones
Personnel flow diagram

Material flow diagram

LOUMNGES

( external environmental
conditions

LLLLLLLLLLLLLLLLLLLLLLL

( Adjacent area )// ///

G:Ieanroom/ Cleanrooms

Personnel flow

-—— - ——————

____________

Source: DIN EN ISO 14644-4, P. 13 — (,Shell model®)



Factory planning up to the detailed layout

Concept planning - Zone concept

cleanliness level SAS2
Access restricted and
controlled

Ventilation conditioned
Access via locks

cleanlineness level
SAS3/I1SO 7

Access restricted and

controlled
e Ventilation conditioned
e Access via locks
e Hygiene and particle
monitoring

SAS areas according to VDA 19.2

LOUMNGES

CLEANROOM PROCESSES

Project eXample

Basis of packaging instructions
> 4 layers of packaging

The last layer is only removed at the machine

Transport packaging

Repackaging

Secondary packaging

Product in primary
packaging

Color legend for packaging concept

10



Factory planning up to the detailed layout

Concept planning - Zone concept

LOUMNGES

CLEANROOM PROCESSES

Project eXample

11



Factory planning up to the detailed layout

Concept planning - Zone concept

LOUMNGES

CLEANROOM PROCESSES

Project example

12



Factory planning up to the detailed layout LOUNGES

CLEANROOM PROCESSES

Concept planning

Ideal and real planning

» Development of various layout

concepts (Variant

development in block layout

quality)
« Selection of a favorite layout

concept

13



Factory planning up to the detailed layout

Detailed planning

* In-depth planning of the favored block layouts
* Development of a detailed layout and a room book
» Display in 2D and 3D

» Creation of requirement specification

LOUMNGES

CLEANRKUVUVIVI FRUWELDOELD

14



Factory planning up to the detailed layout LOUNGES

Detailed planning - preparation of cleanroom operation CHEANREE PR asE

-—
—v| Ingredients ]—»[aa' Production process ]—I—>
-

» Staff * Requirements
I » Cleanroom clothing * Risk analysis
I « Stationary systems * Qualification
I * Mobile systems * Monitoring

I » Cleanroom cleaning

Based on "subsystems of the cleanroom”, VDI 2083 Sheet 5.1

> Early consideration of all important factors influencing cleanroom operation

15



Factory planning up to the detailed layout LOUNGES

CLEANRUUIVI FRULEDDOED

Detailed planning — simulation of personnel flow

D.roject eXample

@)l

1 N LA 1 U /] —"r

2
| H o - _‘_;

« Create simulation model ; /“

(basis for detailed layout)
=i BN « Define lock logic ;\LQJ . § %
ACA » Identify optimisation potential H H Tﬁl
ACA £ access controlled area H SRS H [
CNC 2 controlled not classified : B L

CRA 2 cleanroom area

| P T |

16



Factory planning up to the detailed layout

Detailed planning — simulation of personnel flow

Total lock time (before optimisation)

12

10

EE distribution in %

10 15 20

25

time
process
@ channelling

Lock duration %

total: 24min 01s
@/ EE: 17min51s

Task definition:

How long do EE wait for the locking process?

How long does the air lock process take?

Are optimisations identifiable?

LOUMNGES

CLEANROOM PROCESSES

Project eXample

Total lock time (after optimisation)

10 15 20 25

total: 22min 41s
@/EE: 17min 31s

Results:

Each employee waits an average time of 3min 43s

22 minutes and 41 seconds (@ 17min 31s / EE)

Reduction of the total lock time by approx. 1
minute and 20 seconds

> Various optimizations through simulation in detailed planning (production processes, material flow, etc.)

EE 2 Employees

17



Planning phases
Comparison of phases according to VDI 5200 and HOAI

Factory planning phases according to VDI guideline 5200

1. Phase 3 : 2 ﬁhase 3. Phase '\ 5. Phase

Setting of objectives ” Basic Concept \  Prepation for
I determination planning I realization

§ 15
LP1: LP 2: LP3: LP 6:

Basic Preplanning Design Preparation of
determination planning the award

LP7:

Participation in
the awarding
of contracts

Cleanroom concept
planning

LOUMNGES

CLEANROOM PROCESSES

6. Phase 7. Phase =

Monitoring of Ramp-up
realization support
LP8: LPY:;
Object Object
monitoring management &

documentation

18



Cleanroom concept planning LOUNGES

Basic determination and preliminary planning CHEANREE PR asE

In parallel and iteratively during the first factory planning phases, Incoming goods

the requirements for the cleanroom are translated from the

process flow and the detailed layout. > Coating

* Project checklist VDI 2083 Sheet 4.1
* Planning checklist VDI 2083 Sheet 4.1

« Risk assessment along the process flow Assembly-1

v’ Critical environmental parameters

Supply of process media Assembly-2

Security considerations

Packing

v
v
v" Regulatory requirements
v

> Basis for the development of the requirement specification (URS)

19



Cleanroom concept planning LOUNGES

CLEANRUUVUIVI FRUGLLEDOED

Development of the specifications

Commercial &

Requirement specification (URS — user requirement Organizational Project description
‘e . Conditions incl. schedule
specification)
. . Quialification
« Summary of project requirements and general boundary Laws,
o directives Monitoring
conditions
» Specification of all functional requirements for the MSR-
Technology
cleanroom Interfaces to other
. ) Ventilation technology trades
» Consideration of future developments and necessary & media supply

Doors & Gates

changes to the system
Cleanroom
equipment Lighting

Ceiling & wall

system Fire Protection &

Cleaning

Occupational
Safety

> Tendering of the specifications and, if necessary,

Cleanroom floor

further development with the contractor

20



Planning phases LOUNGES

Comparison of phases according to VDI 5200 and HOAI CLEANROUMFROCESSES
Factory planning phases according to VDI guideline 5200
1. Phase 2. Phase 3. Phase 4 Phase N\ 6. Phase 7. Phase
Setting of objectives! Basic Concept ‘ Detailed Monitoring of Ramp-up
determination /4 planning planning ‘ realization support

LP1: LP 2: i LP 3: - LP6: o LP8:

Basic Preplanning Design L 1 Object
determination planning the award monitoring

LPS:

Object
management &
documentation

--------

Approval
planning

LP5:

Implementa-
tion planning

Factory planning up to the detailed Clean_room concept F’reparatlon for a Implementation
layout planning implementation

21



Preparation for implementation LOUNGES

CLEANRUUM FRULEDOES

Development of a detailed implementation plan

- Establishment of a project structure e e T

o Interface matrix

Supervision Project management

o Project Handbook Kunde Muster
o Organization chart
Construction, TGA, Industrial )
QM P Cleanroom Engineering Factory and cleanroom planning
O
° AW ard | n g co ntraCtS tO Suppliers —Room structure, walls, locks — Building services — Processes flows
« Changeover concept (Securing the ability to deliver) s % |—  Process media —  Material flow concept
« Relocation and construction site plans — e moteqy " [~ Architecture I Conversion [~ Layout
L L Relocation planning

Relocation management

Legend

Steering-Board expanded Core team Subprojects

> The project structure should be developed early in the course of the project and adapted according to the progress of

knowledge

22



Preparation for implementation

Project example: Interface matrix based on DIN 276

400
0[0
600
0

400
0[0
600
0[0

e Requirements

Planning content
- O Structure - technical equipment

Execution planning

Requirements

Performance phases/Responsibilities according to HOAI and contents

Tender Implementation

Execution planning

Client
MPC

thd

Client
MPC

thd

Cleanroom cabin Client | Client
MPC | MPC

Social rooms and offices Ventilation Client eP
MPC

Monitoring Cleanroom Client | Client
MPC | MPC

Refrigeration, distribution and piping Client eP
MPC

Water treatment Client | Client
MPC | MPC

Steam generation and distribution Client eP
MPC

Tender

Client
MPC

Client
MPC

LOUMNGES

CLEANRUUVUIVI FRUGLLEDOED

pProject example

Implementation

23



Planning phases LOUNGES

CLEANROOM PROCESSES

Comparison of phases according to VDI 5200 and HOAI

Factory planning phases according to VDI guideline 5200

1. Phase 2. Phase 3. Phase 4. Phase | 5. Phase : 7. Phase
Setting of objectives' 4 Basic Concept | Detailed Ramp-up
determination /4 planning planning ~ realization support

LP1: | LP 2: i LP 3: - LPe: - LP9:
Object
management &
documentation

Basic Preplanning Design L tion of Object
determination planning monitoring

--------

Approval
planning

LP5:

Implementa-
tion planning

Factory planning up to the detailed Clean_room concept _Preparatlon 1_‘0r a Implementation
layout planning implementation

24



Implementation

Implementation monitoring

Project management
= Regular rounds of construction

= Status reports of the trades

= Status reports for the entire project

(If necessary, steering)

Qualification phases (IQ, OQ, PQ)*

Various acceptances and

commissioning

IQ — installation qualification
OQ - operational qualification
PQ - performance qualification

Example photo of the construction site

LOUMNGES

CLEANRUUM FRULEDOES

25



Implementation

Project Example Status Reports

Quality / Results:

= Efficient project team
. = Creation of new standards
= Previous acceptances without defects

= Current total cost: 7,04 Mio. €
»= Max. cost potentials: 0,2 Mio. €
= Already commissioned: 5,29 Mio. €

= Current SOP: 26.01.2024

» Pending awards
» Detailed scheduling of media supply

= Tight timing of the trades from June 2023 -> little buffer
= NSHYV connection to transformer (in clarification)
= Open budget items (Cold, etc.)

LOUMNGES

CLEANRKUVUVIVI FRUWELDOELD

Project €Xxample

\CVANCE  Status: Week 25

Top promotions from the last update

Delivery of steam boilers and compressed air generators
Completion of assembly 1 construction phase sprinkler system
Start floor coating and drainage sewer work

Forecourt

Top promotions until the next update (approx. week 30)

Completion of floor coating by 26.06.23

Completion of drainage sewer work outdoors by 10.07.23
Construction of new gas pipeline from 22.06.23
Completion of plaster technical rooms by 03.07.23
Clarification of connection NSHV to transformer

Further development of execution plans

Task Status/ General remarks

Steel construction work from 29.06.23
Assembly cleanroom from 13.07.23
Final clarification of cold piping until 03.07.23

26



Implementation LOUNGES

: : CLEANROOM PROCESSES
Project example: IQ testing

Project eXample

IQ-Folder - Date XX.XX.XX

93._Fiteribervachung Schwobstttter
%mm Prifkriterien / Prafergebnis
¢ R 9 Fabrikat  |Typ lh?on{nge-l Installation + m
dokumentation bei n.i.0.
— 0. [niO. |10, [niO. |Abw. Nr.
PDS-SUP-R1_10 i!:::ﬂ::m”;°23;{fg!;ﬁf},}-‘°'" O onics | PTH-3202-50/+50, 0-2500 Pa ® o & [o [=0[]
PDS-SUP-R1_15 ,':!"am”""";'_'f,“ﬁ;f;m',-” 10an 10J  |pr13002 50450, 0-2500 Pa o im e Im s T
Bemerkungen: nein O
i & Dey Dl emde uchsenson ’Px)s-.s\«(’JU_//aq sii)
st . Dikr -t Ssnsior. o D97 402 WA A5 5
Status: Deviation detected: The labeling of the Status: Deviation detected: The panel at gate 7 is

‘ sensors is reversed ‘ damaged.

27



Implementation

Implementation monitoring

LOUMNGES

CLEANRUUM FRULEDOES

Project eXample

Preparation of the hall floor

Installation of steel construction and electrics

28



Implementation

Implementation monitoring

Media supply

Preparation of ventilation technology

LOUMNGES

CLEANKUUM PROCEDSES

Project eXample

29



Implementation

Implementation monitoring

Installation of ceiling and wall system

Installation Plenum

Floor installation

LOUMNGES

CLEANKUUM PROCEDSES

Project eXample

30



Implementation LOUNGES

Preparation of cleanroom operation REANREEI PREEERSES

* Development and adaptation of work

instructions (SOPs) | Cleanroom operation — Operational systems |
» Definition of cleanroom responsibilities | |

r )
pry
- Ordering cleanroom clothing =1 |3%| 'noredients —>[‘°¢’ Production process ]—I'>

* Finalization of cleaning concept and award

« Staff * Requirements
of contract
_ o » Cleanroom clothing * Risk analysis
+ Employee recruitment and qualification . Stationary systems . Qualification
(Training courses, train the trainer) - Mobile systems « Monitoring

* Cleanroom cleaning

Based on "subsystems of the cleanroom”, VDI 2083 Sheet 5.1

> Preparation for the start of production

31



Completion and commissioning
Start of production — Ramp-up support

* Acceptance of all trades and equipment

* Handover to the operator

« Start of production

* Review and optimization of planned
operational processes during ongoing

operations

> Project completed

LOUMNGES

CLEANROOM PROCESSES

32



How do you implement projects successfully? LOUNGES

CLEANRKUUM FRULEDSOED

Project plan

@ Project goals

AN

Engineering Process design incl.

O PNO) de:
O . logistics
(‘m’\ Project team

> Observe the definition of goals > Pursue a holistic planning approach

33



Questions? LOUNGES

CLEANRKUVUVIVI FRUWELDOELD

Thank you for your attention!

My cleanroom project— planning, construction and commissioning

Referent: Jan Weiskirch

MPC Stand /

Booth F.24

N
§gMUNSCHEK

ProcessConsulting

\ DRRI | DEUTSCHES
REINRAUMINSTITUT eV,

‘ ‘ Phone +49 2762 983 590
- Mail info@munschek.com
- www.munschek.com

Munschek Process Consulting GmbH has the sole right of use for the contents. Publications and use for business purposes -

even in extracts - require the prior consent of Munschek Process Consulting GmbH.
Die Munschek Process Consulting GmbH hat das alleinige Nutzungsrecht fir die Inhalte. Veroéffentlichungen und Nutzung fur betriebliche Zwecke — auch auszugsweise — M U NSCH EK
bedurfen der vorherigen Zustimmung der Munschek Process Consulting GmbH. Q’ ProcessConsul tmg
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http://www.munschek.com/

MPC INNOVATES YOU.
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