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1.0

Reference Documents

No.

Document No. Document Title

User Requirement Specification (HVAC System for Quality Control

URS-083-R02 Laboratories)

Functional Specification and Design Specification for HVAC System

L-PLS03-VP&IF-VD-FSDS-HVAC-01 (Quality Control Laboratory)

L-PLS03-VP&IF-VD-DQ-HVAC-01 Design Qualification for HVAC System (Quality Control Laboratory)

L-PLS03-VP&IF-VD-IQ-HVAC-01 Installation Qualification for HVAC System (Quality Control Laboratory)

2.0

Version History

Revision No. Date Revised By Reason for Revision

00 '8 OCT 2022 | sitiNorhana Fatehah | New

[N

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 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 .
: To provide approval to the submitted protocol/ report.
Phatianiaga To ensure all relevant technical specifications in vendor's documents
LifeScience Client Representative
Sdn. Bhd. are correct.
To review the validation protocol/ report.
To evaluate vendor’s design against the URS.
Lufter Sd Project Manager
B{fj‘lder il: Project Engineer Validation To execute the approved validation protocol.
j Executive To prepare and ensure the validation protocol is reviewed and
approved before execution.
TecnicAire To conduct cleanroom performance testing in accordance to NEBB
Services Sdn. | 3¢ Party NEBB Tester standards.
Bhd. To provide cleanroom performance testing report and certification.
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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.

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.

Air exiting from Sterility Room (L218) served by these AHUs will return to the AHU to be recirculated except for the
Personnel Airlock In/ Out (L217) where the air will be exhausted out via room exhaust. AHUs supply recirculated air
to the rooms as listed in Table 1.

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.



Jajeweled wooiues|) | sjqe]
4 0z 2 -8l 09-05 Gz a 8121 Ayuais
Sl 38 e omom b0 R e N R e R D B L v_oo__& e

BEJ-NHY

Em "UPS 90Ua1059)I mmm_cmctmcn_ Aq uanib sweu woo. EQm_ UUM UORIpUOD mc;m_xm ma Se pue 8 { uonoss
18pun -Z0M-£80-S¥N) UBWINJOP SHN B} Ul Paje]s e seale q spess) Joj paiinbal siajoweled ubisep ay) Jealw o) paubisap sisjaweled WooIULa oU) SMOUS MOJaq | 3|geL

suonipuo? bunelsdQ swooiues|) 29

18109 (s)abed [ej01 00 'ON A9y
ad
7707 100 87 8jeq aAoay3 L0-OVAH-D0-0A-4I8dA-€0S 11 "ON "000 P il il e

*SWe2.0 Wi $/29UjBU3T + UORDILIA] LI LOISSEd «

. (e=1am)




(LUFT=ER )

- Passion With Perfection - Engineers With Dreams -

Doc. No. L-PLS03-VP&IF-VD-0OQ-HVAC-01

Effective Date

Operational Qualification

Rev. No. 00 Total Page(s)
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 operational qualification covers at the minimum the following equipment/components:
a) Air Parameter for AHU
b) Terminal HEPA Filters
The test carried out for the rooms in this Operational Qualification will be 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.
8.0 Test Sheets
This section details the checks to be carried out in support of the system.
AL Test Sheet Title Test No.
Ref.
1 Documentation — Document Review 0Q-01
2 Performance Verification — Air Change Rates (Room) 0Q-02
3 Performance Verification — Differential Pressure (Room) 0Q-03
4 Performance Verification — Temperature Monitoring (Room) 0Q-04
5 Performance Verification — Relative Humidity Monitoring (Room) 0Q-05
6 Performance Verification - Particle Count Verification — Non-Viable (Room) 0Q-06
7 Performance Verification — Total Microbial Count (Room) 0Q-07
8 Performance Verification — Airflow Visualization Test (Room) 0Q-08
9 Performance Verification — Recovery Test (Room) 0Q-09
10 Support — Procedure Verification 0Q-10
1 Support — Change Control Record 0Q-11
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9.0 Testing Rationale
Ref. Acceptance Criteria Rationale
The previ f commissioning & qualificati
previous siages of commiseianing quahflcaltlo'n To provide documented evidence that all necessary
have been completed; any unresolved snags/deviations Feii nEaTe : :

1 A i 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.
; ; e i d evi ir Ch
Air Change Rate (ACR) in all rooms are within the 1opove d.o Qimented evdencahal t.he ArChange

2 ol o . s 4 Rate (ACR) in all rooms meets the design
acceptable range specified in the design specification :

requirements.

3 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.

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

4 T : g temperature in all rooms meets the design
specified in the design specification. :

requirements.

5 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.

5 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.

L : e To provide documented evidence that the total
Total microbial count in all rooms is within the acceptable RLEg : .

7 falaeh ; Sl microbial count in all rooms meets the design
range specified in the design specification. .

requirements.

8 Airflow direction for all rooms is according to the design | To provide documented evidence that the airflow
specification. direction for the room meets the design requirements.
Recovery rate (time taken) for all rooms to reach To provide documented evidence that the recovery

9 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.

; : : : To provide documented evidence that all
Operation, maintenance and cleaning documentations ; : : :
10 I documentations required for operation, maintenance
have been completed and available. ; ;
and cleaning are complete and available.
Records are available for all changes made to the :
: ; : To provide documented records of all changes made
11 | system throughout the execution of this checking : :
to the system upon installation.
procedure.
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10.0

This section, detailing system specific Acceptance Criteria (A/C)
sheets, within Section 8, and supporting data, contained within th

Acceptance Criteria Summary

Pre-requisite

, should be completed following a review of the test
e referenced project files.

Ref. ACcaptance Criteia AIC Met? Deviation Initial &
No. P (Yes/No) Ref. Date
The previous stages of commissioning & qualification have been
1 completed; any unresolved snags/deviations must be Yes N/A
documented and have no impact on the tests in this protocol. 3| -Oct - 2003
Operational
| Ref. s AICMet? | Deviation | Initial &
No. P (Yes/No) Ref. Date
Air Change Rate (ACR) in all rooms is within the acce table
2 g_ .( ) ik BT P Yes N/A Hea,
range specified in the design specification o S
3 Differential pressure in all rooms is within the acceptable range .
specified in the design specification. 3 N/A Hew
3| -Oct~20p2
Temperature in all rooms is within the acceptable range specified
4 - N i : Yes N/A
in the design specification. 31-Oct- 2g22
5 Relative humidity (RH) in all rooms is within the acceptable range
specified in the design specification. Yes N/n
3)-Cct -0 02
Air particle count in all rooms is within the acceptable range
6 e Arooms 5 v k ¥ Yes NIA | He
specified in the design specification. BB saatic
7 Total. rlnlcr.ob|al coupt in all rgom§ is within the acceptable range Yes NIA He
specified in the design specification. 14~ N ~aigan
Airflow direction for all rooms is according to the desian
B o g 9 Yos N /A o,
pecification.
2l-Oct - 20|22
Recovery rate (time taken) for the room to reach specified steady _
9 | state cleanliness level after contamination or system shut down is Yes N /A ko
within acceptable range specified in the design specification. 31-Oct - 223
]
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Support
| Ref. el AICMet? | Deviation | Initial &
No. P Yes/No Ref. Date
10 Operation, malntengnce and cleaning documentations have been . N/A Ho
completed and available. P T e
Additional
Ref. Accentance Cfitaria AIC Met? Deviation Initial &
No. P Yes/No Ref. Date
11 Records are availablle for ?” chanlges made to the system Yes o T
throughout the execution of this checking procedure. 8|-oct-a032
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11.0  Test Instrument Record

A record of all test instruments used durin

calibration certificates.

g Operational Qualification, ensuring all instruments have valid

Calibration | Calibration

] Instrument | Calibration | Calibration : Initial &
Test Instrument Description } Certificate Cert.
Serial No. Date Frequency : Date
No. Location
Ancwmometer 18380131501 | 0% ~Dec a0 Yearly |smajqgo8q> |Attachmen+z 3i- Oct= 2032
Temperature & Humidity Metet 120308476 |29 - Nov -20. Jearly  |psyp-ai039234 Atachment ¢ 21-0ct —20p
- €R220811 —
Airborne Particle Counter |l2p30 Y004 H=Aug -2033 ‘/Qar—fy oiggm,\ Attachment &| 31 - oet -202h
Bio - Culyre Calibration Head WATADEM ~ 204 02- 0t -202) ‘J'earlg N/A Attachment b - 0ct-a02p
i s —
N / A |
eese [Tt i e

120  Signature Record

A record of all key personnel(s) involved in the completion of the Operational Qualification.

| Date
Name Company Signature
(dd-mmm-yyyy)
Sifi Nevhana fatehah Lutter Sdh- Bhd. +oo, 31-Oct-2021

MUHEMMED Emik B. REDALAN

Phermatisng L
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13.0  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:
Mohd Fadnki Bin Joafar

Head of Tchpial Service

09- Dec-2022

Reviewed by:
Neoor 2uralh pn
Mohapa d Noor

HHee A ajﬂ 7 ,V—M

09 -Neéc- 2022

Reviewed by: : ey
flana) - Selackiel? feed of Engincenty Gl [3- bec - 2032
Reviewed by:
Zuraiolah Fb o ool of @u.oﬁy (- Dec - 3022
Wer he-b centro | _—ﬁul
Approved by:
ﬂ\)kﬂllfdh than’ de 01 G'“-d "ﬂ H(;ﬂ-nﬂﬂ& W‘ 5~ Ve - 202
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14.0  Deviation Ljst

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

resolved.
% Deviation - o URS Date Resolved | Initial &
btk Ref. Deviation Description Section No. (dd/mmlyyyy) Date

/
N/A i

[4-Noy-20323
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Report no.:
DEVIATION REPORT R
A. Description of Deviation:
Documented By: Date: /
P
RESPONSE P
A. Reason of Deviation /
B. Correction/ preventive action to be taken o
NIA He
7

14 - Nov-2022

o

Evaluation by:

/ Signature

Date (dd-mmm-yyyy)

Reviewed By:

7

Vi

—

7

ACCEPTANCE

C. Corrective/ preventive action taken:

/

4

Perforyeﬁ by:

Signature

Date (dd-mmm-yyyy)

Reviewed By:

Reviewed By:

Reviewed

Reviyéd By:

}pf)roved By:

Note: This page to be re-printed as required
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15.0  List of Attachments
List of attachments should include all the supporting evidence and deviation reports.
No. Attachment Title/Description Number of Pages
. Raw Data For Device Fund’ional‘»'*g and Performan ce Verifics tion 6
2 Specifications & Summary of Test Results 2
3. | Calibration Certificate -for Anemoweter 2
4. Calibration Certifica +e for Tempem-f“ure g Humiafi-tq Metet 2
S. |Calibration Cer+ificate Hor Airborne Partic/e Counter )
Calibration Certificate for Bip - Culture Calibration Heaol I
+ Opeiahoh gnel Maintehgnece Manvyal fo, Voccine Mainy factying 23

Focilty Cchvac system)




