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Design Execution Approach

Concept

Design

Detailed
Design

GROUP

Key Activities

L LALALELTRL X

Statement of Requirements
(SOR)

High Level Risk Assessment
EHS Review

cGMP Review

Site Master Plan (SMP)
+20% Cost Estimation

PFDs

Process Philosophy
Equipment List

Mass Balance & Capacity
Analysis

Level 1 Schedule

g
é

SOR

Design Risk Assessment
EHS Rewview

cGMP Review

5MP

Constructability Review
+ 10 Cost Estimation
P&l DS

Egquipment Layout
Constructability Review
High Lewvel Pipe Duct & Cable
Routing

Permitting Application
Level 2 Schedule

RO TV

RN

7
;
:

SOR

Design Risk Assessment
EHS Review

cGMP Rewview

Detailed Layouts
Constructability Rewview
Room List

HAZOP

Equipment Data Sheets
Room Data Sheets
Sections & Elevations
Pipe & Cable Tray Routing
Duct Work Routing
Level 3 Schedule

LRLALARASR AN

Concept Design Report

The project delivery specialists
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Design Execution Approach PA

Ciwvil & Structural

Electrical Design

Utility Equipment Electrical Design Solution
HWALC Electrical

Utility Design

Utility Gen tion Process Utility List HWAC LUitility List

Utility List HVAC Concept Design

Architectural Facade External Works Draft Room Layouts & Elevations . . .
Derived Design Information

“Building Massing Diagram"” Building Scope Discipline Space Estimates

Site Information & £ = HVAC & Other
Restrictions NGBl aan e e G ad oS Philosophies

Room Schedule SMP

Key Room
Stack-Ups

Process Equipment List Support Operating Philosophies,
& Batch Size Functions cleaning, containment, control

Change Regimes
g9 9 Core Data

Capacity Analysis

Process Flow Diagrams

Market Forecast Product & Process Product OEL Shift Pattern
Information
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Key Delivery of Process Design o

* Quality +

Production
TH E '_ | @ . Quality + Cost
COST &,

\ « Operation

- Maintenance

« Cleanable
The project delivery specialists . Safety |

REDU
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Coater AHU
CDB, RH CDB, RH CDB, RH 18 6
Air Properties| (Coater) [(Environment)(Environment) 17 '
°CDB 10.0 32.0 36.0 16
°CWB 10.0 29.0 32.8 e
g/kg 7.7 24 .4 30.8 »
RH 100% 80% 80%
1.3
Pressure (kPa) 101.3 101.3 101.3[ 1o
Dewpoint (°C) 10.0 28.1 32.0 1.1
Enthalpy 1
(kJ/kg) 29.3 94.5 115.2

1. 32° C @ 80% RH was used in design which referred from HVAC design. In this case there may
be approx. 50h (extremely weather condition) every year which can’t be cover.

In coater URS, it should be confirmed with end user do we need to add any margin in or not?
Such as 36° C @ 80% may cause 32% capacity more add on coater AHU.

@ N

The project delivery specialists
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Case Study - Post Hoist Vs Walkie Stacker M

Expensive Cheaper

Difficult to move and dock Operation friendly
Heavy for entire floor Partly reinforced
Safety issue — battery charging No such issue

No interlock with SBV Interlock with SBV — much safer

The project delivery specialists 7



Case Study - Maintenance Clean Accessible it

1. The air distributer in clean stair is too
high which not easy for maintenance

2. Maintenance platform on press top

3. Coater mechanical space need light

4. DFB maintenance space in tech area

The project delivery specialists



Case Analysis — Cleanable Design

Equipment cleaning

o Dead corner - Beam <

o Gap between wall

o Dead corner - Bea

N

The project delivery specialists

GROUP

Article 71. Manufacturing
equipment should be
designed, selected, installed,
reconstructed and
maintained to suit its
intended purpose, and
maximally prevent from the
risk of contamination, cross-
contamination, confusion
and errors; also should be
easily operated, cleaned,
maintained and permitted
disinfection and sterilization
when necessary.



GROUP

Case Analysis — Cleanable Design

Beam
Sealed by
partition

Column
Sealed by
partition
Well
sealed foo

The project delivery specialists 10



More FocusonSafety @ &%

> Mele * Over il * Safety » Ergonomic
* Flammable * Over Performance Analysis
« Combustible temperature Level
» Radiation « Over Temp « EC -
- OEL/OEB  Hot surface certificate
« Safety
Device
Calculation

HAZOP & PSV & EC
PHA certificate

HAC Report

The project delivery specialists



Coater & Suspension Tank it

5 IE - W e s, T I

“‘f\EI GIEI 2
T e T e T

1. Anti-falling Design
» Gravity center (Empty & Full)

BE 1064, Iem
» Ergonomics (handler height, force to push) e . 15 e
* Angle of hand rail :-:::;&mm T Bz
* Proper Calculation 4 BT SR S
WARZ ot e T

Eﬁﬁ?ﬁﬁﬁﬁﬁﬁﬁmﬁﬁﬁi@ﬁE (A =S REIMHR) .

B TS, 1
.'-.-'.'T.:':n"\E:-"@ = 1
T T AL L LT

##: M=430kg,L=271mm
Tagane=5300%0.271+300%0.711=1378.6 N.m
Toase=300x1063=318.9 N.m

W sumne > |an » HORBHERATAE LUAL

AR A e R ki T LDt e
L L
R R L W

i

£4: M=230kg,L=241mm
Tismne=2300x0.271+300%0.711=836.6 N.m
Tyase=300x12=360 Nm

M oqmse = a2 BHERETL S 4AAL
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DFB — Dust and Noise Control

The

Noise

« HEPA filter installed at downstream of fan is
preferred

« Sound-proof sponge is only efficacious when
installed in the internal surface of duct behind
fan

* Need to identify the noise level in FAT,
considering ~ 3 dBA increasing when DFB is
installed at site.

HEPA Filter or Polpester
Air Distribution Screen

Unidfirect fonal Airflow

Extfiamesy Grill

Few-Taleed

HEPA 19 Stage Filter

(Safe Change for DES 3 & 4)
HEPA 7 Stage Filter Reguired to
Capture Particulste from Fan if

Sale Wiork Line (SWL)

Bleed Out [ERSEE S ) ~J -

Podyester Alr Distribution SCreen iv e . )
Ued
Fan l
L
.

~10% Air
Bleed In

Containment Zone

GROUP

CFD (Computational Fluid Dynamics )

* This report describes a CFD analysis of the
proposed ventilation system for a
pharmaceutical powder processing down
flow booth.

A

LLLLLL
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i

an
|||||||
2z

2iES

::::::
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UPS Battery Selection

GROUP

1. Water proof Vs heating & H2 emission for UPS (lead-acid cell)

HEE
IE % : PbO, + 3H* + HSO, +2e- «—— PbSO, + 2H,0O
FeEE
EE
Ak Pb+ HSO, -2 —— PbSO,+H*
FeEE
R
EithE RN : PbO, + Pb + 2H,S0, —— 2PbSO, + 2H,0
FTE

IEHTEOLT, B N SR = B R A 0K .

AN R RIS SRR PR R T, B s AR AR, R B,
B A N E S KT R A SRR, stk BT,
B AT R R B AR

JRAA P AR S M T B LT BRI Y, I SRAS IR IR

o, A KEHHAA.
SE IR I8 A AT AR AR 209 Jim ) ) S0 O R

The project delivery specialists

FEAZR

MFLEEE FRR

https://baike.baidu.com/item/%E9%93%85%E9%85%B8%E7

%94%B5%E6%B1%A0/70076127?fr=aladdin
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Press — Noise Protect m

GROUP
Silence Wall
splited window flaa}:;_
~ Silence Wall
‘HH I
—_—_—_——--—_
B B
m 5 N
[ (=R D) & RN
= TR T
L 1@’;;:&&-1 'fr_{'*’f Ao
| e
ij I:- | M1 I_.5‘=_E
| i
| I
| i ’ il COMPRESSION 1-1
PA fitler box it o1
b 1 — c1-021
WY '\ mim l |l
| | | RV [SBV "
The project delivery spedialists Keep noise in small room by silence wall 15



Press — Noise Protect

I-Q Z " 0.3sgm -

Operation
Area

L
-

I... i ¥ . i

I ¥
&

%S
Keep operator away from noise

The project delivery specialists 16



Press — Noise Protect

S —
location updated

Operation
Area 4

The project delivery specialists

GROUP
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Case Analysis - Design

N\
‘ Clear requirement/condition

‘ Consider about operation, maintenance, but don’t forget cleaning.
{

‘ Communication / Design meeting
\

‘ Cross Checking is Quite Important
I

‘ Don’t rely on too much site change
[

‘ Remove over design requirement

‘ Visit and photo good example
/

The project delivery specialists

GROUP
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Key Factor of Scope PA

Internal

Utilities
External Power

Drainage

Interface Analysis

The project delivery specialists 20



Case Study - Coater M

Dust collector explosion vent duct should
be a standard component from dust
collector supplier.

/[ TRANSITION PIECE
) SUPPUED BY OTHERS

—
o]
=

U"“-\.
=
()

LA
REEEE

BURST DISC
WITH DETECTION

b _“'..’ﬁu’_m’:;:\,{\ﬁ_ R % &
L g LB §
\ FM-DC-C0417 y B N



Key Factor of Service By Vendor

Installa_tl_on CQ. Training After Sale
Supervision Execution

The project delivery specialists
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Vendor Management o

fems Jtecal  JForeln _Hyrd

Quality

Price

Documents @
Schedule @

Response

Change order @
Reliable @

©

Acceptable

OO0 ©

The project delivery specialists 23



GROUP

Summary

v For key equipment Hybrid is preferred SCOPE

v Local vendor (Hybrid) must have strong capability of

local service or meaningless

v Local vendor team (Hybrid) should be involved early COsT
v As 3" party we have lower barging power, raise up
to management team to push foreign vendor. QUALITY
v Confirm before execution
v More and more purely local vendor grow up and get
SERVICE

stronger

The project delivery specialists 24
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EEEEE

Construction Management

COST

SAFETY ALWAYS THE FIRST PRIORITY !!! .

The project delivery specialists



GGGGG

Unsafety Finding From MC Walk Down

POOR
INSTALLATION |
QUALITY BRING
POTENTIAL §
SAFETY RISK

The project delivery spec 27



Maintenance — Socket for Coating Tank

HIz e ' 1. Option 1 socket on

OIHB3 [| clean partition.

5782 2. Option 2 socket on

e coater body

3. Confirm with vendor

4. Risk analysis

5. Based on our
understanding on
machine

6. Based on installation
condition

?

The project delivery specialists 28



Operational & New Material Application o

1. New insulation material

1. Steam condensate return to up floor is not _ Con
recommended _

2. Max 50% back up pressure from thermodynamic Thin Easy broken
steam trap which can’t guarantee the return of Easy Installation Expensive
condensate Design for clean room

Flexible

Nice out looking

MY
COE10
04

CONDENSATE 3/4" T304 S5
@ SEE 'BWSPIS S 1 E;HHI J_ {T]

MERCK CHINA FOR UTILITI

The project delivery specialists 29



Site Space Adjusting

DFB installation need to be considered together with clean room and relevant system
installation, floor must be level.
DFB maintenance space need to be reserved in design.

- - g (L D L e i (R O O O O e e A 2 T W ) T
RO T Y e W W 15 AN ST % 11;1—_-:1:2“’
k - T 1'-..':.I_I el --|-h- 3 '--:‘.-'-—-"-I—.
[ ‘. o™ B N, Am s YR
: ¥ ai N CZASHINGTANE

| LI — L%

T

- {4

Air Duct

P ——— e s |

| W E}‘ I '-IFI L'F? W I‘? F] 5z 1:] "-IT":

Y RN A AN POELFINANY ALY AN N AT
S N A ISR AN

h CRE AL AL ZL AR AL AN
M’iﬁﬁﬁﬁi?“ ININDINDONT

BT T IR 1 i i

Containment fone

The




Utility Panel




GROUP

Key Point - Construction

@i

‘ Good Plan And Strategy
{

‘ Involve team of EHS + End User + Qualification
|

‘ Early Analysis Find The Problem And Fix It Early
/
‘ Good Relationship With Supplier

l
‘ Rely On Supplier But Never Trust

‘ Keep The Supplier To Solve All The Critical Problem On Site

The project delivery specialists 32
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C&Q

Commissioning

A well planned, documented, and managed engineering approach to the start-up
and turnover of facilities and systems, and equipment to the End-User that results in
a safe and functional environment that meets established design requirements and
stakeholder expectations

Publication Source: ISPE Baseline® Guide, Commissioning

Qualification

*(ICH Q7) Action of proving and documenting that equipment or ancillary systems
are properly installed, work correctly, and actually lead to the expected results.

Publication Source: ISPE Baseline® Guide, Vol. 6: Biopharmaceutical
Manufacturing Facilities

The project delivery specialists 34



c&Q

Transfar
Complats and Control
(TCCC)

Construction

Cemmissioning Test Protocol (Incl SAT)
Shipmant To Sits Turnover Package

=

—— L — - — — — — i — —

Vandor Turnover Package |- -

:
LT E-I-'i..
&

R L

smessscesteacalBVEraging seesssssssaaas
|

-

|
|
| | PQ/ER
I Quall on ———-.-u-'--—---'-‘r'--'- LE?EFEQI“Q""""" -+—q-
L]
|
|
| ) Bita / QA Change Control
I-I Enginearing Change Management (ECM) o I‘-___-'
- Construction & Commissioning Activities
Test Documentation
The project deli 35
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C&Q

DIRECT IMPACT SYSTEMS NOT DIRECT IMPACT SYSTEMS

User Requlre?:-l?;} Specification URS or Datasheet

\—/T/_\

Design Review Design Review
(Process Design Reviews) (Process Design Reviews)

\—/I/—\ S

Design Qualification

(DQ)
w
Pre-Delivery Inspection (PDI) Pre-Delivery Inspection (PDI)
(Optional) (Optional)
FAT FAT

Deliver & install — Deliver & install —
{This is @ Procurement / Construction (This is @ Procurement / Construction
Maonagement task) Maonagement toask)
M._C. Certification AND M.C. Certification AND
Make Safe To Operate Make Safe To Operate

The project delivery specialists 36



c8Q

DIRECT IMPACT SYSTEMS NOT DIRECT IMPACT SYSTEMS
(CONTINUED) (CONTINUED)
Commissioning Execution Commissioning Execution
+ +
Site Acceptance Testing Site Acceptance Testing
(SAT) (SAT)
..--'"_'_-_-_-_____""'--..
\—/I,/_\ e e ]
Installation Qualification Exe cution
Operation Qualification Execution Leverage Commissioning results
(oq) (incl. FAT) to Qualification phase
I l
Hand-Owver from PM Group to Client Hand-Owver from PM Group to Client

l

Performance Qualification (PQ), Cleaning
Validation (CV), Process Validation (PV)

The project delivery specialists 37



P
Site C&Q Main Actions
Document Execution & Test Closing
Approved Stage Approval out
Equipment & Record and
Utilities Ready Evidence Report Approval m
Punch / Non Document ) 4
C&Q Planning Conformity / Colloct
Deviation oliecting N
) 4
Resource Involve end user Punch Closin
Ready / quality / SHE 9 —
A4
Hand Over

Test or

Safety
Assurance Training

The project delivery specialists




C&Q Critical Success Factors

GROUP

‘ The right resources / Planning / Integrated Schedule
\

‘ End User Involvement (Operation & CQ)
\
‘ Prompt Comments From Reviewers

|
‘ Clear definition of roles and responsibilities
l
‘ Training (e.g. GDP)

‘ Communication
/

39

The project delivery specialists



PW & PA

85dC
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3 barg min.& micren Filtered T
PA . .
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i
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d

Bioburden

GROUP

Unstable air
pressure
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PW & PA m

PW HE above Long branch Air purge Air purge
ceiling pipe after HE after PW flow frequently

Irregular PA Mechanical Unstable
Purge Pressure Pressure
Situation Regulator Supply

i Automatic Regulator
Regulator

Uncertain

Purge Quality
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Case Analysis — C&Q

O The angle followed the original
design from client

O Large amount of tablet
remained in the square IBC

O Flowability: Large>Small

O Vibration device can not solve
problem but bring noise issue

Key function must be tested in FAT

Tablet remain in IBC

The project delivery specialists 42
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