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Introduction | relevance

Over 200 pharma companies in Benelux

Facility investment levels hundreds of millions euros annually

Majority of projects related to upgrade or refurbishment of facility

Relevant project experience (recent years): >> 270ME€ of capital investments

>> 1,000,000 construction hours
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Introduction | framing

Projects involving construction work in an operating production facility

Tt > U > o o onee g

Ilteration
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Introduction | framing

Key Success Factors - parallel production & construction

: Enabling :
Preparation Operation
Work M

Maintain / Achieve Documented Qualified State

Minimize Production Interruption
Safety
Predictability / fully in control

High performance team & stakeholder inclusion
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Introduction | framing
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Preparation Enabling Shutdown

V .
Phase _ Work Work cQ Operation

7
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Engineering (new +
temporary)

Investigations

Project execution
planning

Preparation

Phase

Qualification planning

Prepare stock

Prefabrication
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. Enabling Shutdown .
Preparation Phase cQv Operation
AL ) Work Work > = > g /

Engineering (new + temporary) Engineer for compliance: roadmap

ones

Investigations

Project execution planning

Qualification planning

Prepare stock

Prefabrication

vaan
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Enabling

Preparation Phase
Work |

Shutdown :
Work > cQv > Operation

\/

Engineering (new + temporary) Keep operations compliant:
* Cleanroom classification

Investigations e Cleanroom pressure regime
* Segregation (pre/post viral, clean/dirty, ...)
Project execution planning * Logistics & flows
* Industrial Health Zones
Qualification planning * Biosafety levels
 ATEX
Prepare stock * Maintain operational & quality procedures

ALL RELEVANT INFORMATION UNDERSTOOD?

Prefabrication

D
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Enabling
Work )

Preparation Phase

Work

Shutdown > cQv > Operation

o

Engineering (new + temporary)

Investigations

Project execution planning

Qualification planning

Prepare stock

Prefabrication

D
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Predictability: fully in control:

Inspection of as-built situation
— P&IDs

— Layouts, space management
— Capacities & spare capacities

— Floor loads / structural capacity

System measurements to establish baseline

Safety: investigate potential contamination
— Personal safety (exposure)

— Cost & time factor

28-6-2018 Titel lezing



Enabling Shutdown

Work Work cQv Operation

Preparation Phase

7

Engineering (new + temporary) Plans:

* Project execution plan

Investigations e Graphic script (stakeholder alignment)
 Shutdown plans (& risk assessments)

Project execution planning

Qualification planning

Prepare stock

Prefabrication

D

4? | wh s oo Commmactatsiny e @ 3 11423614 _4‘: T TT— Commacratiny revwe .1 1182 264

WE SHARETHE KNOWLEDGE 12 ‘ 45-0-4U18 constructaion in a Qivirk quadalitiea environment

vaan




Preparation Phase Sl Operation
Work

Engineering (new + temporary)

Investigations

Project execution planning

Qualification planning

Prepare stock

Influence

Prefabrication

Interest
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Enabling Shutdown .
Preparation Phase cQv Operation
work > > @ > o >

System matrix

Prepare stock

Prefabrication RACI

‘ Engineering (new + temporary) Key aspects:

— * Define systems (new, existing, temporary)
Investigations * Define requirements (URS = DD)

D—4  Define acceptance criteria

| Il Project execution planning * C&Qstrategy / plan

. * Develop test protocols (I0C, 10Q, PQ)
@ Qualification planning * Test Plans (ensure tests are possible)
- e VMP

=

STATUS

D
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System matrix

RACI

STATUS

Prepara

tion phase

R e
LT

- —
Y by project jheduli |C: P URS System
Number Description Location /| Type Change type  (Sub) IPT Responsible team |2 |&| [Resp. Status Resp. System Resp. St
Room ID project (primaire) 5 ,E (action Criticality |(action
o lowner) owner)
CO2239 Supermarket C02230 |Civil New Relocation |Sterile IPT Ster CO transition| 0 | 1 [x C Hans App! Cor Reviewed | No Impact
C0O2239
C043084 Freezer room new CO2337 _|Process eguipmgNew Relocation |Solids IPT Nuv New 0|2 Tebodin [C leted John Approved | Cor/BartH | In progress per SQAP|  Direct John App
C0O43074 Freezer room old C02348/1 |Process equipmeRemoval Relocation |Solids Realization 0 Tebodin |Performed NA Existing Direct per{
C089034-UsS102 |EMS (FOCOGE) CO43084 NA Automation New Relocation | Solids Realization 02 Tebodin Hans/MMD-IT| per TML [Cor/BartH Cor ? Direct per{
C089002 EMS (FOCOG1) CO43074 NA Automnation Removal Relocation |Solids - 2alization ] Tebodin per TML Existing existing Direct per(
Fire alarm system NA Electra ? Relocation |FM Realization 0|2 Tebodin NA Cor/BartH GES ? No Impact
Electrical NA Electra Addition Relocation |FM Realization 0|2 Tebodin NA Cor/BartH GES ? No Impact
Sewage NA Black piping Addition Relocation |[FM Realization 02 Tebodin NA Cor/BartH GES ? No Impact
CO2200(A) Corridor (General Access) C02200 |Civil Modification Relocation |Fi Realization 0]3[x | Completed| Hans Existing Cor Reviewed | No Impact
Cco2206 (including XS pass)
C0O2302 Container mixing room C0O2302 |Civil Modification Relocation |Relocation |Realization 04 Tebodin |Completed| Existing Existing existing Direct per
Ultrasonic bath {temporarily location]C0O2302  |Process equipmgMove&Mod Relocation |Relocation IPT Nuv transition 0|4 Tebadin |Completed| NA Existing existing | Non-Direct t T
Stealconstruction for hoist C02302 |Process equipmgNew Relocation |Relocation IPT Nuv transition 04 Tebodin |Completed| NA NA Cor ? Mon-Direct

veen
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Enabling

Preparation Phase
Work |

Shutdown :
Work > cQv > Operation >

Engineering (new + temporary) Depending on anticipated shutdown duration
 Product stock

Investigations * Clean media stock

Project execution planning

Qualification planning

Prepare stock

Prefabrication

D
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Enabling
Work )

Shutdown :
Work > cQv > Operation >

Engineering (new + temporary) Prefabrication & compliance

Preparation Phase

o Off Site / Contractor QA

Investigations
* FAT, SAT to leverage to I0C/10Q

Project execution planning — Specify requirements early
— Sufficient attendance

Qualification planning * 100% documentation before shipment

Prepare stock

Prefabrication

D
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Preparation Enabling Shutdown

V .
Phase Work Work cQ Operation

7
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. Enabling Shutdown .
Preparation Phase cQv Operation
D Work Work > Q > p >

Final investigations
* As built checks
* “fingerprinting” of areas for quick restart

Field works before shutdown

Temporary logistic routes &
barriers Tie-ins

e Utility tie-ins in advance of shutdown
Prepare stock e Separate IOC/10Q packages

End point samples/calibration
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Preparation Phase Eneleling
Work |

Shutdown :
Work > cQv > Operation >

Field works before shutdown

Temporary logistic routes &
barriers

Prepare stock

End point samples/calibration

vccr.\ WE SHARETHE KNOWLEDGE
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Realize temporary logistic routes
e Construction personnel, materials & waste
 Contaminated waste disposal?

* Current operations

Segregate construction & GMP areas

* Consider pressure differentials in view of
product protection, cross contamination,
ATEX, Industrial Hygiene Zones (HPAPIs)

* Consider hygienic zones/routes for removal of
contaminated waste

* Consider HVAC segregation

Compliance Documents (QA)

28-6-2018 Construction in a GMP qualified environment



. Enabling Shutdown .
Preparation Phase cQv Operation
D Work Work > Q > p >

Retiring systems; compliance reminders:

Field works before shutdown * Close out records;
— cleaning

Temporary logistic routes & — sampling

barriers — calibration

e Reuvise life cycle documents
Prepare stock

End point samples/calibration

21 28-6-2018 Construction in a GMP qualified environment
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Preparation Enabling _
Phase Work Operation
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. Enabling .
Preparation Phase Operation
: PR > o

Safe shutdown

Safety

, _ e LOTO, Work Permits, Decontamination
Dismantle, demolish,

decontaminate Predictability & Control
* Preparation

Clean Construction e PM /CM: Last Planner (Lean)

Documented Qualified State

Commissioning (IC & OC)  Time: qualification, sampling, lab work
(incubation), monitoring
Qualification (1Q & 0Q) * Time & resource loading: document approvals
e Quality of documentation
PQ (sampling / monitoring) * Restart production “at risk” -2 risk

assessment / quarantine

D
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Summary

. Enabling .
Preparation Operation
| pemsion > SR> YR > v opien 2

* Engineering * Field works * Safe shutdown  Qualified State

* |Investigations * Temporary e Dismantle, demolish, * Minimum
routes & decantaminate Interruption

START WITH THE END IN MIND e Safe

* Prepare stock * In control

e Commissioning (IC & OC)

* End point * High performance
* Prepare stock * Qualification (IQ & 0Q
P samples, ( ) team & stakeholder
* Prefabrication calibration * PQ (sampling / monitoring) success
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Summary

Aol Operation

Preparation

Last Planner System

Set milestones

Master Schedule -} and key dates
Specify handoffs

‘ Sho%lg Phase Schedule ’-} between

disciplines and
suite teams

Make ready and
e=hlisle]l Look-Ahead Plan ‘ initiate re-planning
as required
=l ‘ Weekly Work Plan RUIEE
Learning = ‘ Progress Tracking gori)%?]e‘

Measure progress and remedy issues

Improving
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Summary

Preparation Aol Operation
Work

Document Management System

| Karen Linked Rev: 0 Ver: 4 22 hours ago
Link Locatlon: 216200 - AAMF - Alexion Athlene Biologics

* Approval of documents and drawings electronically. ® e St e

29-Mar-2017, 18:54 WET
| Karen Revision Uploaded new Rev: o Ver: 4 22 hours ago

* Full visibility of internal comments and number of versions B ool
and history.

1= Daniel Linked Rev: C Ver: 3
& Link Locatlon: 216200 - AAMF - Alexion Athlene Biologics
Manufacturing Facilityh02 - Client\2.13 - Electrical & Instrumentation
5

Association: Remarks: Document Linked
20-Jan-2017, 1509 WET

oc
R 1 - Daniel Revision Uploaded new Rev: C Ver: 3
y ﬁ Flle Name: 216200-EE-014.pdf
History
20-Jan-2017, 1503 WET

Doireann Linked Rev: B Ver: 2

Link Locatlon: 216200 - AAMF - Alexion Athlene Biologics

Manufacturing Facilityh02 - Client\2.13 - Electrical & Instrumentation 1
1

* All documents are approved on a cloud based platform to s

06-0ct-2016, 09:32 WET

facilitate inter- office execution of projects. B e

* Approvers of documents are restricted to appropriate
qgualified personnel.

06-0ct-2016, 09:22 WET

Doireann Linked Rev: A Ver: 1

* Documents can be approved with mobile devices. - s —

Manufacturing Facility\02 - Client,2.13 - Electrical & Instrumentation
Remarks: Document Linked
27-Sep-2016, 17:48 WET

* Vendor document management. e

File Name: 215200-EE-014.pdf

27-Sep-2016, 1739 WET
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Summary

. Enabling .
Preparation Operation
e > > VR > @ S

“If it is not documented, it didn’t happen”

“C&Q engineers should not have an opinion”
As Built Data is to be fully trusted

“Post hoc ergo propter hoc”
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Summary

Preparation Aol Operation
Work

Any Questions?
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Key Delivery Strategies

* Suite Teams
* Pre-engineered solutions
e Off Site Prefabrication

Scheduling Tools

Bidding/Tender
Management

Materials Tracking

Contract
Administration

Integration of Project
Controls and Resource
Management

ECHTIoy

tox

STRATES"

2

e
o)
G

* Document Management

* Project Communications

* Design Delivery Road Map

* Pull Planning / Last Planner in
Design

* Target Value Design

* Facility / Process
Modelling

e Software Tools
e BIM/LOD



3D Software Tools

Autodesk Revit CADWorx Intelligent P&ID’s

Specifically built for Building Information Modeling (BIM),

including features for architectural design, MEP and
structural engineering, and construction.

CADWorx Plant

Provides intelligent spec-driven piping design,
equipment, ISOGEN isometrics, live database
connectivity, model - P&ID synchronization and links to
Stress Analysis.

CADWorx Intelligent P&ID

Provides quick and intuitive P&ID creation, large user-
modifiable symbol library, spec-driven P&ID’s and bi-
directional project database.

Autodesk Navisworks Manage

Aggregate models from multiple design packages, model
review, clash and interference management, 5D
scheduling and quantification.

Autodesk® 3ds Max® Design

Visualisation tools that provides cinema-like image
quality to help communicate design intent to clients and
win new business.

vccr.l WE SHARE THE KNOWLEDGE

List Capability (Equip, Line, Valve,
Instrument etc.)

Instrument Datasheets
Instrument Loop Drawings

Process Equipment Datasheets
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B I IVI HIGH 2.D PROJECTS

BASE CONTRACT: $143,969,283
/’ CHANGE ORDERS: $26,512,448
General Sl 3-D LONELY BIM
BASE CONTRACT: $300,146,875
CHANGE ORDERS: $33,532,497
[7/] \
> BIM Level of development (LOD) E /' COLLABORATIVE BIM
g 1.17% BASE CONTRACT: $53,268,301
g CHANGE ORDERS: $1,427170
»  Project BIM Execution Plan g N
© GOAL
: L a8t OROERS: $
»  Model review guidelines ~—
Low
»  Model Sharing Tools
Low BIM USE HIGH

»  Clash management Guideline
BIM 3D, 4D, 5D
» 3D as standard

» 4D - Linking components to schedule
(Project Specific)

» 5D - Bills of Material’s/Schedules to support
cost management. As standard

e -
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Document Management System - Asite

: : Ty 7 0
— Approval of documents and drawings electronically. ! P —— epo—
Link Locatlon: 216200 - AAMF - Alexion Athlone Biologics
Manufacturing Facility\02 - Clienty2.13 - Electrical & Instrumentation

Remarks: Document Linked

— Full visibility of internal comments and number of S s
versions and history. ﬁ

Flle Name: 216200-EE-014.pdf

29-Mar-2017, 18:51 WET

— Approvers Of documents are restnCtEd to appropﬂate l E;E M:nu;ccatu::g Facilrm-oz-cu;nv\e;:;n-Ele:trrliialllc:ilsc;memation

Associations Remarks: Document Linked

qualified personnel. 204012047, 1509 WET
N #w Daniel Revision Uploaded new Rev: CVer: 3
p ﬁ Flle Name: 216200-EE-014.pdf
History
20-Jan-2017, 1503 WET

— All documents are approved on a cloud based | Dorean Linkea Rev: ver:2

i Link Locatlon: 216200 - AAMF - Alexion Athlone Biologics d

p | atform to faCi | itate i nte r— Office executio n Of Manufacturing Facilityy02 - Clienty2.13 - Electrical & Instrumentation :

Remarks: Document Linked

p roj e CtS 06-0ct-2016, 0932 WET
* . | Doireznn Revision Uploaded new Rev: B Ver: 2
ﬁ Flle Name: 216200-EE-014.pdf
06-0ct-2016, 09:22 WET

— Documents can be approved with mobile devices. [ Dofreann Linked Rev: A Ver: 1

i Link Locatlon: 216200 - AAMF - Alexion Athlone Biologics

Manufacturing Facilityy02 - Clienty2.13 - Electrical & Instrumentation

Remarks: Document Linked
27-Sep-2014, 17:48 WET

T Doireann Revision Uploaded new Rev: A Ver: 1
ﬁ Flle Name: 216200-EE-014.pdf

27-5ep-2015, 1739 WET

— Vendor document management.
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Project Communications - Asite

i -
I n te I I I g e n t FO rm S to t ra C k key p rOJ e Ct Project Name  DPS Training Workspace for AAMF ~ Form Name  Contractor Request for Information

communications

to be sent to the Con:

** Note ** This RFI is

» RFI's.

> Site Query.

» Field Change Notice (FCN).

» Technical Design Query - Internal use.

»  Emails.

» Minutes of Meeting and associated Action
Register
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Last Planner System In Design

Weekly Work Planning — Project schedule lookahead is
published to Design Leads to plan works.

Last Planner System

Set milestones
flasterSchedule } and key dates . Weekly Planning Co-Ordination — Activities are broken
down into daily commitments per Design and any

Specify handoffs

‘ Sho%ld Phase Schedule between disciplines conflicts are identified and resolved. A WWP schedule
© and suite teams is agreed.
e i Look-Ahead Plan ‘ malfft?,%%gﬂﬂmg . Weekly Constraint Identification — Roadblocks to
as required achieving these Activities are identified (P&ID, Specs,

Clashes etc) and an owner identified to resolve.

Feedback > ‘ Weekly Work Plan QIR

&

Daily Huddle — Activities and Variances are tracked.
Designs performance is measured.

Improving

Learning ¢

Progress Tracking goég%e

Measure progress and remedy issues

Weekly Review. — Constraints, Performance and
impacts from previous week reviewed. Improvements
identified and implemented.
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