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OPERATIONAL QUALIFICATION

OF HVAC SYSTEM

PROJECT: NEW HOTLAB AT SUBANG JAYA MEDICAL CENTRE,
SUBANG JAYA, SELANGOR DARUL EHSAN.

APPROVAL OF PROTOCOL
Signatures below signify that both vendor and client have read, understand, and agree with the content of this document.
Approval of protocol must be granted by both parties before its execution.

This document was prepared and approved by the below representatives from Lufter Sdn. Bhd.

Name Job Title or Role Signature Date (dd-mmm-yyyy)
Q!:)t:go'r;a;;y;e ng Validation Executive q T I,
Eﬁ:,::::;:%: Assistant Manager Q/ e
E(?:ig:;: \:)gr:\g Project Manager %‘v 1} ~gefre >

By signing below, Subang Jaya Medical Centre confirms that all their requirements for this project have been reflected in
this document.

Name Job Title or Role Signature Date (dd-mmm-yyyy)

Reviewed by: ; T
Qut Liat te | ety thief Pheoruct | ok . S oo
Reviewed by: I X FespfopasepiEs

N
Approved by: Ma EFC, > MU MV U

Soven (
Bl
\

This information contained herein this document is confidential & property of LUFTER SDN. BHD. and SUBANG JAYA MEDICAL CENTRE. No part of this
documentation may be reproduced, transmitted in any forms or means, electronically or mechanically, including, without limitation, copying, photocopying
and recording, for any purpose without the express written permission of LUFTER SDN. BHD. or SUBANG JAYA MEDICAL CENTRE. Violation of this
prohibition shall be subjected to legal enforcement.
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1.0 REFERENCE DOCUMENTS

No. Document No. Document Title

User Requirement Specification - New Hotlab at Subang Jaya Medical
Centre, Subang Jaya, Selangor Darul Ehsan.

Design Qualification, New Hotlab at Subang Jaya Medical Centre,
Subang Jaya, Selangor Darul Ehsan.

Installation Qualification for HVAC System, New Hotlab at Subang Jaya
Medical Centre, Subang Jaya, Selangor Darul Ehsan.

1. | L-SIMCO2-HTL-VD-URS-R00

2. | L-SIMCO2-HTL-VD-DQ-R00

3. | L-SIMCO2-HTL-VD-IQ-HVAC-01-R00

20  VERSION HISTORY

Revision No. | Date Revised By Reason for Revision
00 21 NOV- 2027 Peng Peng New

3.0 INTRODUCTION AND SCOPE

This document qualifies the new HVAC system operation for the New Hotlab within the Subang Jaya Medical Centre,
Subang Jaya, Selangor Darul Ehsan. Cleanrooms is to be in compliance with the principle of Current Good
Manufacturing Practices (cGMP) of the Pharmaceutical Inspection Co-operation Scheme (PIC/S), ISO clean room
guidelines, and World Health Organization (WHO) guidelines on GMP. The HVAC is designed with reference to the
HVAC standard for Air-Conditioning, Heating and Refrigeration Institute (AHRI), American Society of Heating,
Refrigerating and Air-Conditioning Engineers (ASHRAE), American Society for Testing and Materials (ASTM), The
American Society of Mechanical Engineers (ASME) and Sheet Metal and Air Conditioning Contractors’ National
Association (SMACNA) and Good Engineering Practices (GEP). The system has been assessed and categorized as

“Direct Impact”.

4.0 PURPOSE

This document is created to verify the ability of all the critical components in the HVAC system to operate as per the

measures in the approved design and specifications.
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5.0 ROLES & RESPONSIBILITY
The following personnel have been designated to prepare, execute, review and approve the protocol.

Company

Job Title

Responsibility

Subang Jaya
Medical Centre

Client Representative

To provide approval to the submitted protocol/ report.
To ensure all relevant technical specifications in vendor's documents

are correct.

To review the validation protocol/ report.

Lufter Sdn. Project Manager To evaluate vendor's design against the URS,
Bhd. Project Engineer Validation To execute the approved validation protocol.
Executive To prepare and ensure the validation protocol is reviewed and
approved before execution.
TecnicAire 3 Party NEBB Tester To conduct cleanroom performance testing in accordance to NEBB
Services Sdn. standards.
Bhd. To provide cleanroom performance testing report and certification.
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6.0 ABBREVIATIONS

No. Term/Abbreviation Definition

1. | AC Acceptance Criteria

2. | ACR Air Change Rate

3. | AHU Air Handling Unit

4. | AHRI Air-Conditioning, Heating and Refrigeration Institute

5. | ASHRAE American Society of Heating, Refrigerating, and Air-Conditioning Engineers

6. BIBO Bag in/Bag out

7. | clw Come With

8 | Cert Certificate

9. | CFU Colony-Forming Unit

10. | CPP Critical Process Parameter

1. | CQA Critical Quality Attributes

12. | DQ Design Qualification

13. | cGMP Current Good Manufacturing Practices

14. | HFC HEPA filter Chamber

15. | HEPA High-Efficiency Particulate Air

16. | HVAC Heating, Ventilation and Air Conditioning

17. 11Q Installation Qualification

18. | I1SO International Standardization for Organization

19. | NC Not Controlled

20. | No Number

21. | NEBB National Environmental Balancing Bureau

22, | 0Q Operational Qualification

23. | PIC/S Pharmaceutical Inspection Co-Operation Scheme

24. | Ref Reference

25 | RH Relative Humidity

26. | SDA Saboraud Dextrose Agar

27. | SMACNA Sheet Metal and Air Conditioning Contractors’ National Association

28. | TSA Tryptic Soy Agar

29. | UNCL Unclassified

30. | URS User Requirement Specification

31. | WHO World Health Organization
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7.0

SYSTEM DESCRIPTION

7.1 Heating, Ventilation & Air Conditioning System (HVAC)

The HVAC System designed for the classified cleanroom consists of two (2) units of new AHU which are designed to
supply condition air to the cleanroom of the New Hotlab as per Table 2 under Section 8.2.

The new AHU-1 unit consists of two separate sections. The first section draws in the fresh air passes through a
primary (grade G4-bag) filter and secondary (grade F9) filter. 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 air will be
further cooled down at the chilled water post cooling coil section. Before exiting the AHU unit, the post-cooled air will
flow through an electric heater to be heated to the required temperature as stated in the URS. The air exiting the
AHU will be further filtered by H14 HEPA filter at the HEPA filter terminal before being released into the rooms.

The new AHU-2 unit consists of two separate sections. The first section draws in the fresh air passes through a
primary (grade G4-bag) filter and secondary (grade F9) filter. 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 air will be
further cooled down at the chilled water post-cooling coil section. Before exiting the AHU unit, the post-cooled air will
flow through an electric heater to be heated to the required temperature as stated in the URS. The air exiting the
AHU will be further filtered by H13 HEPA filter at the HEPA Filter Chamber before being released into the rooms.

For AHU-1 and AHU-2, the supply air enters the cleanroom via a network of ducting/branch ducts and flexible duct.
Air control devices like aluminum blade volume control dampers are strategically installed along the main duct and
branch duct to throttle the supply, and exhaust air. Manual dampers will be installed at each of the supply air diffusers
and exhaust air grilles for fine adjustment.

Air exiting from all cleanrooms served by AHU-1 and AHU-2 will then pass through the BIBO filtration system and
exhaust fan system before being exhausted out to atmosphere from the chimney.
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8.0

SYSTEM BOUNDARIES

The  airflow  schematic  diagram (L/SJMCO2/HTL/DC/HVAC/06, L/SIMCO2/HTL/DC/HVAC/07,
L/SIMCO2/HTL/DC/HVAC/08) illustrates the components which comprise the HVAC System and the airflow direction.

The operational qualification covers at the minimum the following equipment/components:
a) Air Parameter for the AHU

b) Centralised and Terminal HEPA Filters

c) BIBO System

The test carried out for the rooms in this Operational Qualification are classified as either “as-built”, “at-rest” or “in-
operation” as define below:

a) As-built - Condition where the cleanroom is complete with all services connected and functioning but with
no equipment, furniture, materials or personnel present.

b) At-rest — Condition where the cleanroom is complete with equipment installed and operating in a manner
agreed upon, but with no personnel present.

c) In-operation — Condition where the cleanroom is complete with equipment installed and operating in a

manner agreed upon with the presence of personnel.
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9.0 TEST SHEETS
This section details the checks to be carried out in support of the system.

;i ? Test Sheet Title Test No.
1 Documentation Verification- Protocol Review 0Q-01
2 Device Functionality — Filter Integrity Verification (HEPA Filter) 0Q-02
3 Performance Verification — Total Air Change Rates 0Q-03
4 Performance Verification — Room Differential Pressure 0Q-04
5 Performance Verification — Room Temperature Monitoring 0Q-05
6 Performance Verification - Room Relative Humidity Monitoring 0Q-06
7 Performance Verification — Particle Count Verification — Non-Viable 0Q-07
8 Performance Verification — Total Microbial Count Test 0Q-08
9 Performance Verification — Airflow Visualization Test (ISO 5 & 7) 0Q-09
10 Performance Verification — Room Recovery Test (ISO 5 & 7) 0Q-10
1 Support - Procedure Verification oQ-11
12 | Support - Change Control Record 0Q-12
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10.0 TESTING RATIONALE
Ref. Acceptance Criteria Rationale
i f issioni lificati . )
The previous sipges of conmissiening & qual rcqllqn To provide documented evidence that all necessary
have been completed; any unresolved snags/deviations s - . .

1 . _ commissioning/qualification required prior to the
must be documented and have no impact on the tests in . :

: operation of this system have been completed.
this protocol.
The HEPA filter system is properly installed with no To provide documented evidence that the HEPA

2 | bypass leakage and the installed filters are free of filters have pass the leak test and meet the design
defects and pinhole leaks. requirements.

. . et b To provid id h Air Ch
Air Change Rate (ACR) in all rooms is within the ikl d.ocumented iy ) it t.he e

3 Sop ) T Rate (ACR) in all rooms meets the design
acceptable range specified in the design specification ,

requirements.

A Differential pressure in all rooms is within the acceptable | To provide documented evidence that the differential
range specified in the design specification. pressure in all rooms meets the design requirements.

; TR To provide documented evidence that the room
Temperature in all rooms is within the acceptable range ; .

5 it f i temperature in all rooms meets the design
specified in the design specification. :

requirements.

6 Relative humidity (RH) in all rooms is within the To provide documented evidence that the relative
acceptable range specified in the design specification. humidity in all rooms meets the design requirements.

7 Air particle count in all rooms is within the acceptable To provide documented evidence that the air particle
range specified in the design specification. count in all rooms meets the design requirements.
Total microbial count (cfu/m?) in all rooms is within the To provide documented evidence that the total

8 | recommended limits for microbiological monitoring of microbial count in all rooms is within limits according
cleanrooms according to PIC/S_PE 009-16 Annexes 1. | to PIC/S_PE 009-16 Annexes 1 standards.

g Airflow direction of all rooms are according to design To provide documented evidence that the airflow
specification. direction in all rooms meets the design requirements.
Recovery rate (time taken) for all the rooms to reach To provide documented evidence that the recovery

10 specified steady state cleanliness level after rate to reach specified steady state cleanliness levels
contamination or system shut down is within acceptable | of all rooms after contamination or system shut down
range specified in the design specification. meets the design requirements.

Operation, maintenance and cleaning documentations To provide documented evidence that all

11 | have been completed and available. Equipment documentations required for operation, maintenance
loghooks are also available. and cleaning are complete and available.
Records are available for all changes made to the

12 system throughout the execution of this checking To provide documented records of all changes made
procedure and further tests required after the changes to the system upon installation,
made have been conducted.
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11.0

ACCEPTANCE CRITERIA SUMMARY

sheets, within Section 8, and supporting data, contained within the referenced project files.

Pre-requisite

This section, detailing system specific Acceptance Criteria (A/C), should be completed following a review of the test

AIC bt AIC Met? Deviation Initial &
Ref. Acceptance Criteria (A/C) Yes/No Ref. Date
The previous stages of commissioning & qualification have been
1 completed; any unresolved snags/deviations must be Yes NJg
documented and have no impact on the tests in this protocol. é".;/.mm 1,
Operational
AlC G AIC Met? Deviation Initial &
Ref. AcCHMance Critelta (VC) Yes/No Ref. Date
The HEPA filter system is properly installed with no bypass
2 | leakage and the installed filters are free of defects and pinhole e N /4 ,ﬁ/
leaks. |- 2V
3 Air Change Rate (ACR) in all rooms is within the acceptable
range specified in the design specification Nes N/a % ea—
4 Differential pressure in all rooms is within the acceptable range
specified in the design specification. Meg N/A tog
(3-mrr- 2014
Temperature in all rooms is within the acceptable range specified
N
> | inthe design specification. Yes I %-mu"m’)
5 Relative humidity (RH) in all rooms is within the acceptable range s
specified in the design specification. Yes N/ L —
i i i is withi I
7 Air pgr’uclg count |n.aII roomlsl is v.vathm the acceptable range s N/ /E(
specified in the design specification. s —
Total microbial count (cfu/m?) in all rooms is within the
8 | recommended limits for microbiological monitoring of cleanrooms S Ny /[%/
according to PIC/S_PE 009-16 Annexes 1. Gy
Airflow direction of all rooms are according to design
. specification. Jes N/ ﬁffg.nw. -
Recovery rate (time taken) for all the rooms to reach specified
steady state cleanliness level after contamination or system shut
0 Gy o .
1 down is within acceptable range specified in the design Vs M/ A %:v. st
specification.
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Support
AIC Lok AIC Met? Deviation Initial &
Ref. Acceptance Criteria (A/C) Yes/No Ref. Date
1 Operation, maintenance and cleaning documentations have been \’
completed and available. Equipment logbooks are also available. o NJa p—
Additional
AlC AIC Met? Deviation Initial &
t Criteri
Ref. Acceptance Criteria (A/C) Yes/No Ref. Date
Records are available for all changes made to the system
12 | throughout the execution of this checking procedure and further Yes N A
tests required after the changes made have been conducted. I e
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12.0  TRAINING VERIFICATION

Training attendance record of end-user and/or other relevant personnel(s) who underwent training by Lufter Sdn. Bhd.
on the system operations, maintenance and brief troubleshooting methods.

Name of Trainee Description of Training Provided Date of Training | Training Cert. Ref.

Pa{l: % Tn.e.;} AWJ@J[AT‘

13.0  TEST INSTRUMENT RECORD

A record of all test instruments used during Operational Qualification, ensuring all instruments have valid
calibration certificates.

e b i Calibration L7y
e Instrument | Calibration | Calibration | Calibration Initial &
Test Instrument Description Serial No Date Frona Cert. No. Cert. Date
; relueney : Location
Dl heasel Jhoh wobtr 2308 | btpe-om \;w\) i cone il T S 0 ot | By
Balsmefer TRIBBIE0Y | [Hopuc -2 Yuy PI-2emisto | pfeb gt g | Pepawrsoy
P J 1 ] s
Belemuft— Te3ko/31501) I3-Joue 2003 oAy Pgu =Rty | phe o 7 epud '35('1,_,“..—. w1
J ¥ T
Belpmufrr Te3Soigo 1) 6= 0ec -0 ‘[ux‘L‘ P - e | Bfirds ¢ repott %«w—wﬂ,
==
Balowo- TR3Po13 15D 30-Jun - 2om3 ey Psip - 23mnv0 | Bferds praged] B mer 2o
— T ==
Mebome Patile Comp— 2080y rtf e eadd \[w,{\,‘ CRWEN-633MA | P Cp7 ctport] 'b/um,_,.,,
T LY - T ' T
A memthi— 2203 U3ke2Y A-Mar- 1)r \fJM-t by se123803e01| ol o L7 ] %W,”,)
) e iz
Mg | ——— |
| Ii*;lr—u)’)
I ———
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14.0 SIGNATURE RECORD
A record of all key personnel(s) involved in the completion of the Operational Qualification.
Name Company Signature (d d_m?':::ww)
Wouw fe _fes Infler sdn @hd A4~ 13- e 3653

niA
o

\2 YY)
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15.0 POST-EXECUTION APPROVAL

CONDITIONAL ACCEPTANCE
The system operational checks have been reviewed. All testing associated during Operational Qualification are completed
with all criteria being met. Any deviations that were noted (if any) have been resolved and closed out.

Name Job Title or Role Signature Date (dd-mmm-yyyy)
Reviewed by:
Mlﬁj /
Reviewed by: L ww,mr';
Approved by:

13 - e =Y

Iy

Sforen W““‘fe”
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16.0  DEVIATION LIST

Record each of the deviations raised during the completion of the protocol and the date that the deviation was

resolved.

Deviation e S URS Date Resolved Initial &
No-| ™ Ref. petiation Desclipon Section No. | (dd-mmm-yyyy) |  Date

wlA p =
v -1y
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Report no.:
DEVIATION REPORT e
A. Description of Deviation: /]
Documented By: Date: /
b
RESPONSE
A. Reason of Deviation: r
B. Correction/preventive action to be taken: P
N/ M
Evaluation by: i e Signature Date (dd-mmm-yyyy)
yad
Reviewed By:
ACCEPTANCE
C. Corrective/preventive action taken:
Perfoyéd by: Signature Date (dd-mmm-yyyy)

Performed By:

Revie@By/:

Wed By:

Note: This page to be re-printed as required
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17.0  LIST OF ATTACHMENTS
List of attachments should include all the supporting evidence and deviation reports.
No. Attachment Title/Description No. of Pages

I iy Mfodace LT
J
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TRAINING ATTENDANCE LIST
Training Title Oreatitin Py wth End- (rery
Training Location : Nuist  Stitia ot St Tour
Trainer's Name - La:g, W, Lek
Date 2F-FEs-23 3
NO. NAME ROLE AND DEPARTMENT SIGNATURE
/ Hewy CL‘“‘,\ k_;lc‘,e.. ¢ Mol P‘lujg.g.. 5‘(“/ clkcC —Q’]’.Lf(_,
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