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CENTRE, SUBANG JAYA, SELANGOR DARUL EHSAN.
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This information contained herein this document is confidential & property of LUFTER SDN. BHD. and SUBANG JAYA MEDICAL CENTRE. No part of this
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1.0 REFERENCE DOCUMENTS
No. Document No. Document Title

1; L-SIMC02-HTL-VD-URS-R00

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

2. L-SIMCO02-HTL-VD-DQ-R00

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

2.0  VERSION HISTORY

Revision No.

Date

Revised By

Reason for Revision

00

21T NOV 2022

Peng Peng

New

3.0 INTRODUCTION AND SCOPE

This document qualifies the new HVAC system installation 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 justify that the critical components have been installed as per the requirements in the

design qualification and all necessary supporting documents are in place.
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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 Client To review the 1Q protocol/report.
Medical Centre Representative To provide approval to the submitted 1Q protocol/ report.

To review vendor's specification against the approved quotation.

To provide approval to the submitted documents.

To ensure all relevant technical specifications in vendor's documents are

correct.
To verify and approve all results of the 1Q report.

Lufter Sdn. Bhd.

Validation Executive
Project Manager
Project Engineer

To prepare the I1Q protocol.

To execute qualification according to approved protocol.
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6.0 ABBREVIATIONS

No. Term/Abbreviation Definition

1. |AC Acceptance Criteria

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

3. | AHU Air Handling Unit

4. APB Active Passhox

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

6. | ASME The American Society of Mechanical Engineers

7. | ASTM American Society for Testing and Materials

8 |B Base

9. |BIBO Bag in/Bag out

10. | Cert Certificate

11. | cGMP Current Good Manufacturing Practices

12. | CW Come With

13|40 Depth

14. | DQ Design Qualification

15. | DPG Differential Pressure Gauge

16. | FPG Filter Pressure Gauge

17. | GEP Good Engineering Practices

18. | H Height

19. | HFC HEPA Filter Chamber

20. | HEPA High-Efficiency Particulate Air

21. | HVAC Heating, Ventilation and Air Conditioning

22. [ 1Q Installation Qualification

23. | 1SO International Standardization for Organization

24, |L Length

25. | NC Not Controlled

26. | No Number

27. | PDT Pressure Differential Transmitter

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

29. | Ref Reference

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

31. | UNCL Unclassified

32| T Thickness

33. | TRH Temperature & Humidity

34. | URS User Requirement Specification

3B | W Width

36. | WHO World Health Organization
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7.0

SYSTEM DESCRIPTION

71 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 7.2.

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 cail 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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AHU Rooms / Equipment where air will be exhausted out BIBO Filtration System
PET/CT Hotlab BIBO-1
Biosafety Cabinet (PET/CT Hotlab) BIBO-2A
SPECT/CT Hotlab BIBO-1
Biosafety Cabinet (SPECT/CT Hotlab) BIBO-2A
Airlock 1 BIBO-1
Clean Corridor BIBO-1
S Gown Room BIBO-1
Component Preparation Room BIBO-1
Change Room 1 BIBO-1
Active Passbox 1 BIBO-1
Active Passbox 2 BIBO-1
Active Passbox 3 BIBO-1
Radioiodine BIBO-1
Fume Hood (Radioiodine) BIBO-3
AHU-2 Change Room 2 BIBO-1
QC Room BIBO-1
Transfer Room BIBO-1

Table 1: Air Exhausted out from room/equipment



JsjoweleS Xoqssed aaloy pue Wooiues|) ;| ajqge|

0L = ON ON G- ON ZLTH ealy AedsQ 43
06 = ¢C -8l 09-09 0¢ 8 0S| LLTH W00y Jajsuel |
0= ve-0¢ ON G- TONN 0LH wooy DO ZNHY
Gv = Ze~ 8l 09 - 08 07 8 03| 607TH g Wooy abueyn
09= ¢¢-8l 09-08 g 8 0S| 807TH aulpoioipey
¢¢-8l 09-08 Ge L 08l £gdv £ X0QSSed BAlOY
¢C -8l 09 - 09 T4 8 0S| 28dv ¢ X0gssed 8AllY
¢C -8l 09-0§ Gg L O8I |9dv | X0gssed Aoy
Gt = ¢¢ -8l 09-0§ Gl L 0S| L0H | Wooy sbuey)
SE= 2C-8l 09-08 0¢ L 0S| 90TH wooy ‘daid Jusuodwo) el
0Ll < ¢¢ -8l 09-08 0¢ G 0S| S0TH W00y UMOD
0y < ¢ -8l 09-08 0y G OS] ¥01H JOpLIOY) ues|
0r = ¢C -8l 09 - 08 0 G 0S| €0TH L YooY
G6 < ¢c-8l 09-08 GG G OS| ¢0TH QBlOH 12/123dS
0Zl < ¢ -8l 09-08 Gg G 0S| LOTH GElIOH 1D /13d
(20) (%) Aypiwny (s18ydsowye uojjeayyisse|y | | ued jsneyx3
SBusHIIY alnjeladwa aAjjejey ‘1) (ed) aunssaid 08l h_oom_ N ooy UoleRioss @ uicoy INHY

"(Z'8 u008s Japun ‘SHN-OA-TLH-ZOJNIS-T) uswnoop
Sy 8y} Ul pajejs se eale palyisse|o-uou pue paiisse|d Joj palinbal sisjaweled ubisep ay) 198l 0} paubisap siajawesed xogssed SO pue WOOIUBS|D 8Y) SMOYS Moaq | 3|qe

suonipuo) Bunesadp swooiues|) z';

9rJ0 8 L= (s)abed [e10] 00 ON A9y
_WOINON T2 N | 0-OVAH-OFGA-TLH-200TS-] oN 200 i e e

* SLWEIE) LA SI2BUIBUT » UOIDALI2d YliA, UDISSP] +

(e=13m)




(LUFTE=ER)

« Passion With Perfection « Engineers With Dreams »

Installation Qualification

Doc. No.

L-SJMC02-HTL-VD-IQ-HVAC-01

Effective Date

R a s LR

Rev. No.

00

Total Page(s)

9 of 46

8.0 SYSTEM BOUNDARIES

The airflow schematic diagram (L-SJMC02-HTL-DC-HVAC-06, L-SJMC02-HTL-DC-HVAC-07, L-SJMC02-HTL-DC-

HVAC-08) illustrates the components which comprise the HVAC System and the airflow direction.

The installation qualification covers at the minimum the following equipment/components:

a) Air Handling Unit (AHU) System

b) High Efficiency Particulate Air (HEPA) Filter

c) Ducting System

d) Differential Pressure Transmitter for Room (PDT)

e) Differential Pressure Gauge for AHU and BIBO (FPG)

f) Temperature & Humidity Transmitter for Duct and Room (TRH)

a) Electrical Air Heater

h) Exhaust Fan

i) BIBO Filtration System

) Control Panel

9.0 TEST SHEETS
This section details the checks to be carried out in support of the system.
AL Test Sheet Title Test No.
Ref.

1 Design - Design Documentation Record (General) |Q-01
2 Nameplate Verification 1Q-02
3 Documentation Verification - Calibration Verification Record 1Q-03
4 Documentation Verification - Filter Grade Certification 1Q-04
5 Installation Verification - Pre-Operational Check (Ducting System) 1Q-05
6 Installation Verification - HEPA Filter Installation 1Q-06
f Installation Verification (System) - Installation Against Drawing 1Q-07
8 Installation Verification (System) - Electrical Control Panel 1Q-08
9 Support - Change Control Record 1Q-09
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10.0 TESTING RATIONALE
AlC Sl :
Ref Acceptance Criteria (A/C) Rationale
; " To provide documented evidence that all required design
1 Approved system design documentafion s documentation(s) is available and has been approved by the
available. .
relevant parties.
2 The data on equipment nameplates is consistent | To provide documented evidence that the data on all
with the design specification. equipment nameplates conforms to the design specification.
A N I|d‘callbrat|on certificate is available for To provide documented evidence that all critical instruments
3 | critical instruments to prove that these HEve BESH Aal bifss
instruments have been calibrated. '
Filter efficiency certification is available for all To provide documented evidence that all HEPA filters
4 | HEPAfilters to prove their efficiencies are up to | conforms to their target efficiency and are able to satisfy the
the design requirements. design requirements.
The installation of the ducting system complies ; : ;
with the specification of ductwork installation and .TO Hrovide docu_mented evidence that ‘f’ll.l duptmg has been
5 : installed according to the general specification of ductwork
all mechanical works are as per the latest layout | . :
: installation.
drawing.
HEPA filters of the correct grade have been To provide documented evidence that all HEPA filters have
6 installed and their efficiencies are not been installed correctly, in good condition and conforms to
compromised during the installation process. their target efficiency.
7 The installation of all mechanical work is as per | To provide documented evidence that the mechanical work
the approved design layout. has been installed according to the approved design layout.
The construction of control panels and other : ;
8 | electrical installations complies with the safety To provide documented ev'deﬁ‘ce g proof.the safety of the
control panels and other electrical installations.
standard.
Records for all changes made to the system
throughout the execution of this checking .
9 | procedure are available and further tests To provide documented records of all changes made to the

system upon installation.
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Installation Qualification Rev No. 0 Total Pagals) W
11.0 SUMMARY OF TEST
This section, detailing system specific Acceptance Criteria (A/C), should be completed following a review of the
test sheets, within Section 8, and supporting data, contained within the referenced project files.
Design
Py =
;i (f: Acceptance Criteria (A/C) ?ﬁ:;:) Deviation Ref. In:)t:le&
1| Approved system design documentation is available. Nes /A @(ED,H,M
5 The data on equipment nameplates is consistent with the design
specification. Nes N/A %ﬂ-%-ww;
Documentation
2
;ff: Acceptance Criteria (A/C) ?Ylgsl’,l:;) Deviation Ref. | Initial & Date
A valid calibration certificate is available for all critical
3 | instruments to prove that these instruments have been Yes Ny ot
calibrated. i
4 Filter efficiency certification is available for all HEPA filters to
prove their efficiencies are up to the design requirements. Nes N/A %m- nry.
Installation
AlC s A/C Met? g ok
Ref. Acceptance Criteria (A/C) (Yes/No) Deviation Ref. | Initial & Date
The installation of the ducting system complies with the
5 | specification of ductwork installation and all mechanical works ~Jes N/p /j&( "
are as per the latest layout drawing. s
HEPA filters of the correct grade have been installed and their
6 | efficiencies are not compromised during the installation s N /A R
process. i
. The installation of all mechanical work is as per the approved W
design layout. Fes N/A le-Fd-2077
The construction of control panels and other electrical
8 installations complies with the safety standard. s N4 )éw(wn ed)
Additional
AlC e AIC Met? 2R Initial &
Ref. Acceptance Criteria (A/C) (Yes/No) Deviation Ref. Date
Records for all changes made to the system throughout the W J?(
9 | execution of this checking procedure are available and further Yes A V- R 292
tests required after the changes made have been conducted.
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12.0 TESTINSTRUMENT RECORD
A record of all test instruments used during Installation Qualification, ensuring all instruments have valid calibration
certificates.
| Instrument | Calibration | Calibration | Calibration | C2IP"2HOM |\ il g
Test Instrument Description : Cert.
Serial No. Date Frequency | Cert. No. e Date
Location
/‘
nh
; fy"‘ﬁwﬁ =
13.0 SIGNATURE RECORD
A record of all key personnel(s) involved in the completion of the Installation Qualification.
Name Company Signature Pate
(dd-mmm-yyyy)
hjom,\ ‘h«»\ P?\-u\ LMH\r.So{n ghA jé( 10-Fb- 2033
MIAA— o

% o




(LUFTE=ERA)

« Passion With Perfection « Engineers With Dreams +

Doc. No. L-SIMCO2-HTL-VD-IQ-HVAC-01 [ Effective Date 91 NOV 77T

Installation Qualification

Rev. No. 00 Total Page(s) 42 of 46

14.0  INTERIM APPROVAL

This section is only required when all discrepancies in the deviation list have been considered, the HVAC System may
proceed for Operational Qualification pending resolution finalization. If there are no discrepancies or all discrepancies found
have been suitably resolved, may proceed for Post-Execution Approval.

Name Job Title or Role Signature Date (dd-mmm-yyyy)
Reviewed by:
e
fl ) 'n, — "'-)/)
Reviewed by: 138 R A
Approved by: ]
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15.0 POST-EXECUTION APPROVAL
CONDITIONAL ACCEPTANCE

The system operational checks have been reviewed. All testing associated during Installation 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: o
Na T

Reviewed by:

— il A

Approved by:

Stevin mwlaaer 13- Feb-2rq
|
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16.0  DEVIATION LIST

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

Deviation

No. Ref Deviation Description URS Date Resolved Initial &

Section No. | (dd-mmm-yyyy) Date

N/A

/ Howwr™
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Report no.:
DEVIATION REPORT L

A. Description of Deviation: /|
Documented By: Date:

RESPONSE
A. Reason of Deviation:
B. Correction/preventive action to be taken: it

0 n«w'm

Evaluation by: / Signature Date (dd-mmm-yyyy)
Reviewed By:
/ ACCEPTANCE
C. Correctivelpreventive action taken:”
P
Per}orfned by: Signature Date (dd-mmm-yyyy)

Performed By:

Reviewed éy:

App’roved By:

Note: This page to be re-printed as required



(LUFT=ER)

« Passion With Perfection « Engineers With Dreams «

7 NOV-202E—

Installation Qualification Doc. No. L-SIMC02-HTL-VD-IQ-HVAC-01 Effective Date
Rev. No. 00 Total Page(s) 46 of 46
17.0  LIST OF ATTACHMENTS
List of attachments should include all the supporting evidence and deviation reports.
No. Attachment Title/Description No. of Pages
- | Newt plagefor Mipe Equpds 5
3 | Ductwok byt Cond Ploor lvid) (Y smerafure fop] wvwe/vq [a) ’
U L 7 T T
3. | Onctwork L;.Gw ( F-mthn’) Pl Lever) (L/&ymmﬁ,!HrLl]oﬁ!Hm/,p’]m) /

wJA B

L £




