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1.0

Reference Documents

No.

Document No. Document Title

User Requirement Specification

URS-083-R02 (160522) (HVAC System for Quality Control Laboratory)

L-PLS03-VP&IF-VD-FSDS-HVAC-01

Functional Specification and Design Specification for HVAC
System (Quality Control Laboratory)

L-PLS03-VP&IF-VD-DQ-HVAC-01

Design Qualification for HYAC System (Quality Control
Laboratory)

2.0

Version History

Revision No. Date Revised By Reason for Revision

00

06 JUL 7M77| Siti Norhana Fatehah | New

3.0

4.0

Introduction and Scope

This document qualifies the new HVAC system installation for the Pharmaniaga Halal Vaccine
Manufacturing Facility, Quality Control Laboratory, Administrative Building and Insulin Manufacturing
Facility at Pharmaniaga LifeScience Sdn. Bhd. Cleanrooms is to be in compliance with the principle of
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 and Refrigeration Institute (ARI),
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, Inc. (SMACNA) and Good
Engineering Practices (GEP). The system has been assessed and categorized as “Direct Impact’.

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
- - To review/ approved the qualification protocol.
Eﬁc{ejSmence Sdn. Representative To assist in the execution of the qualification protocol.

To provide approval to the executed qualification protocol.

Lufter Sdn. Bhd.

Project Manager
Project Engineer
Validation Executive

To review and approve the qualification protocol.

To prepare and ensure the qualification protocol is reviewed and

approved before execution.

To perform testing and compile analysis data during execution of the

protocol.
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6.0

System Description

6.1 Heating, Ventilation & Air Conditioning System (HVAC)

The HVAC System designed to serve the Grade D area consists of one (1) unit of AHU which is AHU-
F3a.

All AHUs supply recirculated air to the rooms as listed in Table 2.

AHU-F3a 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 that, the post-cooled air
will flow through an electrical heater to be heated to the 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 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 room exhaust.

No.

AHU Room Exhaust

AHU-F3a Personnel Airlock In/Out (L217)

Table 1: Rooms with air being exhausted out
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7.0  System Boundaries

The airflow schematic diagram (L-PLS03-VP&IF-AF-02-R02) 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) Room Differential Pressure Gauge
e) Exhaust Air Fan (EAF)

f) Control System

8.0 Test Sheets

This section details the checks to be carried out in support of the system.

::. Test Sheet Title Test No.
1 Design - Design Documentation Record (General) 1Q-01
2 Nameplate Verification 1Q-02
3 Documentation - Calibration Verification Record (General) 1Q-03
4 Documentation Verification - Filter Grade Certification 1Q-04
5 Installation Qualification - Pre-Operational Check (Ducting System) 1Q-05
6 Installation Verification - HEPA Filter Installation 1Q-06
7 Installation Verification (System) - Installation Against Drawing 1Q-07
8 Installation Verification (System) - Electrical Control Panel (General) IQ-08
9 Support - Change Control Record 1Q-09
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9.0 Testing Rationale
AlC g .
Ref Acceptance Criteria (A/C) Rationale
. : To provide documented evidence that all required design
1 Sy;tem design deoyrmentation has Besn documentation(s) is available and has been approved by the
reviewed and approved. .
relevant parties.
9 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 yahd 'callbratlon certificate is avalable for all To provide documented evidence that all critical instruments
3 | critical instruments to prove that these )
: . have been calibrated.
instruments have been calibrated.
Filter efficiency certification is available for all To provide documented evidence that all HEPA filters
4 | HEPA filters to prove their efficiencies are up to | conforms to their target efficiency and are able to satisfy the
the design requirements. design requirements.
The mstallatrqn of‘the ducting system complles To provide documented evidence that all ducting has been
with the specification of ductwork Installation and | . 4 =
b : installed according to the general specification of ductwork
all mechanical works are as per the latest layout | . :
. installation.
drawing.
HEPA flIFers of the colrlrect glrade oy ingtalled To provide documented evidence that all HEPA filters have
and are in good condition with valid filter : . i
6 S e . ; been installed correctly, in good condition and conforms to
efficiency certification available to prove their . s
i e . . their target efficiency.
efficiencies are up to the design requirements.
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.
8 ;t; ?:tcri%r;fti:musctgﬁgtgnzoggral ﬁggiﬁs rt]:eog;?éi To provide documented evidence to proof the safety of the
P y control panels and other electrical installations.
standard.
Records are available for all changes made to :
9 | the system throughout the execution of this To provide dqcument_ed records of all changes made to the
; system upon installation.
checking procedure.
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Doc. No.

L-PLS03-VP&IF-VD-IQ-HVAC-01

Effective Date

1) T LY.

Installation Qualification Bov. IS, 00

Total Page(s)

NEe |
Il A

10.0

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
Ref. AIC Met? Initial &
iteri Deviati A
No. Acceptance Criteria (Yes/No) ation Ref. Date
Approved system design documentation(s) has been completed .
1 Yes N/A
and approved. V- Tul -2 022
The data on equipment nameplates is consistent with the design .
2 s Yes N/A
specification. I5- Tul- 2022
Documentation
Ref. AIC Met? 7 Initial &
Acc iteri Deviation Ref.
No. eptance Criteria (Yes/No) Date
A valid calibration certificate is available for all critical
3 | instruments to prove that these instruments have been Yes N/A e
calibrated according to the Device Assessment. 15-Jul 2032
Filter efficiency certification is available for all HEPA filters to
4 . o . . Yes NIA
| prove their efficiencies are up to the design requirements. i5-3ul- ao22
Installation
Ref. e AIC Met? S Initial &
No. Acceptance Criteria (Yes/No) Deviation Ref. Date
The installation of the ducting system complies with the General ; .
> | ‘specification of Ductwork Installaion. Yes WA e ORI
HEPA filters of the correct grade have been installed and their
6 | efficiencies are not compromised during the installation Yes N/A Hea,
process. 15-JTul-20p2
The installation of all mechanical work is as per the approved
7 : -
design layout. Yes WA qug - Ju| -2paa
. The construction of control panels and other electrical /
| installations complies with the safety standard. Tes i Ha, i5-Tylq2¢22
Additional
Ref. AIC Met? Initial &
iteri iation Ref.
No. Acceptance Criteria (Yes/No) Deviatio Date
Records are available for all changes made to the system j
9 . . .
throughout the execution of this checking procedure. Yes N/A ﬂt"i‘s T
-Tul -
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11.0 Test Instrument Record

28 of 33

A record of all test instruments used during Installation Qualification, ensuring all instruments have valid

calibration certificates.

S g Calibration | Calibration o
Test Instrument Description Instl_'ument Calibration | Calibration Certificate Cert. Initial &
Serial No. Date Frequency ; Date
No. Location
N/A
Mo 15Ul ~2022
12.0 Signature Record
A record of all key personnel(s) involved in the completion of the Installation Qualification.
: Date
Name Compan Signature
J ’ (dd-mmm-yyyy)
ST Norhara Fatehah Zolkapali

Lufier Scdn. Bihd .

o

1B=Jul -2022

Ken Tun Jigy meng

v
Lufter S ghdl.

1§ -JuUul-ap22

NVor A>12al A ercd

\.hHer San. Bhd-

15 ~-JuUl-a02)

MWMammep bAmik @i REDIL N

Prs

W

15- 3v1- sa00

NIA
— He i15-ay|-ac2a
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Effective Date

0
o

&
L4

I
CA~)

I
=

2
T

822

Rev. No. 00

Total Page(s)

29 of

33

13.0 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-mm-yyyy)
Reviewed by:
Reviewed by: /
NJA
Reviewed by: " Ho
15 -Ju| -2023
Reviewed by:

Approved by:
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Installation Qualification Rev No. 0 Total Page(s) 30 of 33 < UEE
14.0 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.

Job Title or Role

Signature

Date (dd-mmm-yyyy)

Reviewed by:

Mobd Fadhly Bin Jaafar

Head of Technical Srvig

i

18~ Jul - 2022

Reviewed by:
funa Soladloh  Abcu] Mlfaht

feadd oF Engmeeting

@n

Ig- 1)~ 201>

Reviewed by:
MOO\(’ -Zuu(_a} \'\-Ov\
Moo\ an~ead Naoer

Head aF P\fdjed

=t

(8- e -2022

Reviewed by: ; b
Zurdolah Aod H<c-ct oif &'.uab\'fj fl 19 -Jut - 3022
NN N Cenio i -
Approved by: =
Abkarah fA2hav head of Q—ij W [%’J’M\“'}WU.
Assuiamnie
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15.0 Deviation List
Summary of all the deviations documented throughout the execution of the Installation Qualification.
Deviation fats B URS Date Resolved Initial &
Bo. Ref. Deviation Description Section No. | (dd-mmm-yyyy) Date

|

BV

/ 15-Ty| ~2022

]
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T e Doc.No. | LPLS03.VP&IF-VDIQ-HVACOT | Efeciveate | B 6 JUL 20227
ation Luafication Rev. No. 00 Total Page(s) 32033
Report no.:
DEVIATION REPORT
A. Description of Deviation: 7
Documented By: Date: /
/
RESPONSE P

A. Reason of Deviation

o

B. Correction/ preventive action to be taken

N/A

/ Ho~ 15 -Jul 2022

i

/e
/ Signature

Evaluation by: Date (dd-mmm-yyyy)
Reviewed By: /
i
o ACCEPTANCE
C. Corrective/ preventive action taken:
Perﬁouyeﬂ by: Signature Date (dd-mmm-yyyy)

Reviewed By: /

Reviewed By: /

Reviewew

Reviewed By:

ﬁ%roved By:

Note: This page to be re-printed as required
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16.0 List of Attachments
List of attachments should include all the supporting evidence and deviation reports.

No. Attachment Title/Description Number of Pages

] Pictwe of AU Nameplate gnol Fan Motor Sesial Num ber |

3 AHU-F3q Datg Sheet le

3 | AftU-F2a shop Drawing |

4 | Differentigl pPresswie Gavyge and Terminal HEPA Filter Layout CIFD |

5 | Calibvomon Cevtificate for Pifferephal Pressure Gauge S

G | Pifferentiol Pressure Gauge Instgllghon Verifreoglion 5

3 | HEPA Flker certnficate, )

8 | Picture of Duchng Instaliation {

9 |[Microlmb Duckwork Layout AHU-F3 & ARU - F3q CcFirs+ FlooyD |

o | Duct Flushing Report =

il | HEPA Filter Installcrion Verificahon .

12 | Mictolap Conthol Panel Layout CARY-F3Q)

1

/

/

NIA
Hon s ~Ju| - 2022




