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1.0  Reference Documents
No. Document No. Document Title
: ot T
1. | URS-083-R02 (160322) User Rqulrement Specification (HVAC System for Quality Control
Laboratories)
2 | L-PLS03-VP&IF-VD-FSDS-HVAC-01 Functllonal Specification and Design Specification for HVAC System
(Quality Control Laboratory)
2.0  Version History
Revision No. Date Revised By Reason for Revision
00 2 3 JUN 20272! Siti Norhana Fatehah New
3.0 Purpose
The purpose of this document is to verify that the system has been designed in way that all measures in the User
Requirement Specification have been taken into consideration.
40 Scope
This Design Qualification is applicable to the design of the HVAC System supplied by AHU-F3, AHU-F3a and AHU-
F5 of the Halal Vaccine Manufacturing Facility, Quality Control Laboratory, Administrative Building and Insulin
Manufacturing Facility at Pharmaniaga LifeScience Sdn. Bhd. (Puchong).
5.0 Review Methodology

Design Qualification is performed by scrutinizing technical data sheets such as engineering drawing, specifications
and manuals provided by the equipment vendors. Careful attention is given to ensure that all user requirements have
been considered and fulfilled whenever possible.

Under Section 9: Design Verification, a verification checklist is used to verify the design specification against the user
requirements. The content of this checklist is extracted directly from the URS (reference no URS-083-R02). The
availability of supporting documents and their locations must be indicated in the checklist.

For every deviation between the design specification and URS, assessment shall be performed and corrective action
will be taken.



(LUFT=ER )

« Passion With Perfection « Engineers With Dreams «

Design Qualification

Doc. No.

Rev. No.

6.0 Roles & Responsibility

The following personnel have been designated to prepare, execute, review and approve the protocol.

Company Job Title Responsibility

To review the DQ protocol/report.

Pharmaniaga To provide approval to the submitted DQ protocol/ report.

LifeScience Glient RepTesantative To review vendor's specification against the URS.

Sdn. Bhd. To provide approval to the submitted documents.
To ensure all relevant technical specifications in vendor's
documents are correct.

Lufter gfé'.da;'m ExeCLrltlve To prepare the DQ protocol.

Sdn. Bhd. il To evaluate vendor's design against the URS.

Project Engineer

7.0 Abbreviations

No. Term/Abbreviation Definition

1; AHU Air Handling Unit

Z AMCA Air Movement and Control Association

3. CNC Clean Non-Classified / Controlled Non-Classified
4. DQ Design Qualification

5. EMS Environmental Management System

6. FSDS Functional Specification Design Specification
[ GAMP Good Automated Manufacturing Practice
8. GMP Good Manufacturing Practice

9. HEPA High-Efficiency Particulate Air

10. HVAC Heating, Ventilation & Air-Conditioning
i N/A Not Applicable

12. N/D Not Defined

13. NEC National Electrical Code

14. NFPA National Fire Protection Association

15. PAHU Pre-Air Handling Unit

16. PLS Pharmaniaga LifeScience Sdn. Bhd.

17. SMACNA Sheet Metal and Air Conditioning Contractors’ National Association
18. URS User Requirement Specification

19. VFD Variable Frequency Drive

20. A Attachment

L-PLS03-VP&IF-VD-DQ-HVAC-01 | Effective Date Z 3 JUN 2077
00 Total Page(s) 4 of 33
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8.0

System Description
8.1 Heating, Ventilation & Air Conditioning System (HVAC)

The HVAC System designed to serve the Grade D and CNC area consists of three (3) units of AHU which are:

No. AHU

(M AHU-F3

2 AHU-F3a

3. AHU-F5

Table 1: AHUs supplying Grade D and CNC area

All AHUs supply recirculated air to the rooms as listed in Table 3.

AHU-F3 and AHU-F5 consists of two separate sections. The first section draws in fresh air and forces it through the
primary (grade G4-washable) filter for the first stage of filtration. The fresh air is then conditioned in the chilled-water
pre-cooling coil to reduce its temperature and moisture content. In the second section of the AHU unit, the conditioned
air is allowed to mix with the return air before passing through a set secondary (grade G4 (washable) and F9) filter.
Following the second stage of filtration, the mixed air will then be further cooled down at the chilled-water post-cooling
coil section. After exiting the AHU unit, the post-cooled air will flow through an electrical heater to be heated to the
required temperature as stated in the URS.

As for AHU-F3a, it consists of two separate sections and have similar filtration system as AHU-F3 and AHU-F5 do.
However, the post-cooled air will flow through the built-in electric heater to be heated to the temperature required
before exiting the AHU unit. The supply air enters the grade D cleanrooms via a network of ducting/branch ducts and
flexible duct then further filtrated by HEPA (grade H14) (efficiency of >99.995%) filters at the HEPA Filter Terminal
before being released into the rooms.

For all AHU, air control devices like aluminum blade volume control dampers are strategically installed along the main
duct and branch duct to throttle the supply, return air as well as the exhaust air. Manual dampers are installed at each
of the supply air diffusers and return air grilles for fine adjustment.

Air exiting from all rooms served by these AHUs will return to the AHU to be recirculated except for the rooms listed
below where the air will be exhausted out either via process exhaust or room exhaust.

=z
e

AHU Process Exhaust Room Exhaust

Hot, Wash & Decontamination (L211) Personnel Airlock In/Out (L216)
Media Preparation Room (L213)

AHU-F3

AHU-F3a Personnel Airlock In/Out (L217)

General Chemistry Laboratory (L201) Hot & Wash Room (L204)
AAS/ICP-OES Room (L203)
AHU-F5 Biochemistry Laboratory (L206)

RN W=

Chemical/Solvent Room (L207)
Fume Hoods Room (L220)

Table 2: Rooms with air being exhausted out
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b) Room Pressurization and Airflow Direction

The room pressurization and airflow direction for the cleanroom area are as below:

Adjacent Room Air Differential
From To Pressure (Pascal)
Sterility Room (L218) Personnel Airlock In/Out (L217) 25
Personnel Airlock In/Out (L217) Personnel Airlock In/Out (L216) 215
Personnel Airlock In/Out (L216) Microbiology Laboratory (L209) Z 5

Table 4: Pharmaniaga Design Room Differential Pressure
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Design Qualification

10.0 Post-Execution Approval

Name Job Title or Role Signature Date (dd-mmm-yyyy)
Reviewed hy:
tehd Fadhli Bin Jaofare Head of Techital Services % 63 ~Jol- R0 2
Reviewed by:
Neoe 2uea v BRead od’ Pnﬂd} e % 09—'3\4"-9-@')«"1._
MO HAMAD Noa L : J
Reviewed b;:i A = s
Nyl Sd/qoli by Pb-Au fead oy W - ‘ Tel=A000,
ultqub A o *ig
Reviewed by: o
- : OF ~Jul- W2 2
Zuvaiclah M Wakahlead of &“oc‘éf Lontr] _ﬂ«.&
Approved by: 3
= 00 ot —Jul - Qon
AL¥arigh Adaaad head of Gualiy Assurane. W t-d

11.0 Deviation List

Summary of all the deviations documented throughout the execution of the Design Qualification.

S URS 2t
Deviation s e 3 Date Resolved Initial &
No. Ref. Deviation Description Se;{::on (dd-mmm-yyyy) Date

| PLSO3 -D@-|The desigh of the HVAC system is not|UF.Ug. U3, | 06-Jul- 2022 | Her, oc-oy|-o22

DR-0j complied to the URS clause UT-UB.|yic.UIF.Ws.

Uiz Ui, Wt -U1e /Y22 -U26..4ya3 ,yaq. [|yaa, U26.Ua7

139.U40 .48 -US5 .U60 . Uea. . U3 UGS  |Jag. U3, Y40
gnd U3 U4% - U55 - Ueo
ye2.Uel .

Uss and
ui3

N/A

ter | 06-7y|.2023




(LUFTER)

« Passion With Perfection » Engineers With Dreams «

: A= Doc. No. L-PLS03-VP&IF-VD-DQ-HVAC-01 Effective Date 2 3 JUN LULL
Design Qualification Rav. No. 00 Total Page(s) Mox . |
Report no.:
DEVIATION REPORT Sl

A. Description of Deviation:
The design of the HVAC System is not complied to the URS Clause U7, U8, U13, U16, U17, U18, U22, U26, U27, U29,
U39, U40, U48, US55, UB0, UB2, UB3, U65, and U73

Documented By: Siti Norhana Fatehah | Date: 20-Jun-2022

RESPONSE

A. Reason of Deviation
Refer to the Attachment 39 for the reason of deviation.

B. Correction/Preventive action to be taken

1) Issue deviation report to capture the non-compliant URS clause.

2) Exclude non-applicable clause in the revise URS.

3) Revise URS for clause U7, U8, U13, U16, U17, U18, U22, U26, U27, U29, U39, U40, U48, U55, U60, U62, UB3, U5
and U73 as these requirements are not comply to the installed system.

Evaluation by: Signature Date (dd-mmm-yyyy)
Reviewed By: Mueromesd  krairk BEbaLés }Z)V” 05-Jul - Dada
ACCEPTANCE

C. Corrective/Preventive action taken:

1) The devianoh report is issued 1o cgpiuie the non-comepliant URS clause -

2.) The hoh-dpplicable duyse is exclyded in the jevced YRS -

2)URS is revised fov clouse UH U.U(3 .06 AFUIBrU22- U226 Y2F Al2Y ,qsq <U40,U4% 455 .Ugo, Ve 2.

UGS and U3 as 4 o1 coMPly TSikhatu ~ Date (dd-mmm-yyyy)

Reviewed By:
NMohd fadwn\i Bin Jaafar A% 06~ J9|- 2022

Reviewed By: 06~ Js= Dasny
No®r 2,.aikin  MokanAy oo F-
Reviewed By: \
MU Soladiol, Aedul MUl TQ\g 06 - Jul-a0az
Reviewed By: =
Zufaicla/\ ﬁ.fad Lo ks \g&: g~ Hy - J022
Approved By: = - ob - FuUl~ 2032
Abkariah Azhar /M

Note: This page to be re-printed as required
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12.0

List of Attachments
List of attachments should include all the supporting evidence and deviation reports.

No.

Attachment Title/Description

Number of
Pages

01

Design Table (AHU-F3) (L-PLS03-VP&IF-DT-01-R2)

1

02

Design Table (AHU-F3a) (L-PLS03-VP&IF-DT-02-R2)

1

03

Design Table (AHU-F5) (L-PLS03-VP&IF-DT-03-R2)

1

04

Airflow Schematic AHU-F3 & AHU-F3a (L/PLS03/VP&IF/SD/HVAC/MI/09/R02)

1

05

Airflow Schematic AHU-F5 (L/PLS03/VP&IF/SD/HVAC/MI/10/R02)

1

06

AHU-F3 Data Sheet (L-PLS03-VP&IF-HVAC-SIT-17-R01)

15

07

AHU-F3a Data Sheet (L-PLS03-VP&IF-HVAC-SIT-18-R01)

16

08

AHU-F5 Data Sheet (L-PLS03-VP&IF-HVAC-SIT-19-R01)

15

09

AHU-F3 Shop Drawing

1

10

AHU-F3a Shop Drawing

1

"

AHU-F5 Shop Drawing

1

12

Method of Statement (Ducting Installation & Insulation) (L-PLS03-VP&IF-MOS-04-R0)

40

13

Microlab Ductwork Layout AHU-F3 & AHU-F3a (First Floor)

14

Microlab Ductwork Layout AHU-F5 (First Floor)

15

Input/ Output List

16

Microlab Control Panel Layout (AHU-F3)

17

Microlab Control Panel Layout (AHU-F3a)

18

Microlab Control Panel Layout (AHU-F5)

19

Method of Statement (Electrical & Wiring Installation) (L-PLS03-VP&IF-MOS-13-R0)

44

20

Steel Sheet Metal Catalog (L-PLS01-VP&IF-HVAC-SIT-14-R00)

21

21

Volume Control Damper Catalog (L-PLS03-VP&IF-HVAC-SIT-06-R00)

15

22

Terminal HEPA Filter Catalog (L-PLS03-VP&IF-HVAC-SIT-07-R00)

23

AHU Installation, Operation & Manual

67

24

Microlab Room Temperature & RH Layout (15! Floor) (L-PLS03-VP&IF-SD-HVAC-MI-03)

25

Microlab Pressure Differential Layout (1=t Floor) (L-PLS03-VP&IF-SD-HVAC-MI-04)

26

AHU-F3 Fan Details

27

AHU-F3a Fan Details
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No. Attachment Title/Description Nu:; ::;Of
28 | AHU-F5 Fan Details 1

29 | AHU Catalog 12

30 | Sample picture of Equipment & Instrument 1D 1

31 | Sample picture of Tagging for Electrical Components Wiring & Terminals 1

32 | Sample picture of Screw & Nut 1

33 | Sample picture of AHU Warning Signage 1

34 | Sample picture of Drain Opening 1

35 | Eurovent - EN1886 AHU Construction Standard 1

36 | ANSI ASHRAE Addenda 61t 1

37 | AMCA Efficiency Grades 5

38 | Calculation of HVAC Design 1

39 | Deviation Report Attachment 5

AR H—a‘_
/ 05-Jl-2022




