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BS EN 9131:2016
EN 9131:2016 (E)

Table 1 — Nonconformance Process Codes

Main Term Process Code Definition / Description
P1 - Shipping and P11 Shipping
Transportation P12 Transportation
P13 Order Preparation
P14 Preparation of Packaging
P15 Packaging
P2 - Manufacturing P201 Assembly
P202 Test
P203 Balancing
P204 Benching
P205 Blasting
P206 Bonding
P207 Brazing
P208 Broaching
P209 Casting
P210 Cleaning
P211 Coating
P212 Composite Manufacturing
P213 Crimping
P214 Deburring
P215 Drilling
P216 Electrochemical Processing
P217 Etching
P218 Forging
P219 Forming
P220 Grinding
P221 Heat Treatment
P222 Precision Hole Making
P223 Honing and Lapping
pP224 Hot Isostatic Pressing
P225 Inspection
P226 Machining
pP227 Marking
P228 Melting
P229 Milling
P230 Moulding
P231 Painting
P232 Peening
P233 Plating
P234 Polishing
P235 Riveting
P236 Rolling / Pressing
P237 Soldering
P238 Stamping
P239 Surface Treatment
P240 Turning
P241 Welding
P3 - Document P31 Documentation Error
Preparation P32 Incomplete
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EN 9131:2016 (E)

Table 2 — Nonconformance Cause Codes

Main term Cause code Definition / Description
C1 - Machine C11 Machine or equipment related
{Machine and ;
Equipment) C12 Fixture related
C13 Tool related
C2 - Management C21 Training was insufficient or inadequate
lity M t
ggg;;gm;?;gf;en Cc22 Responsibilities not defined or not understood
Education/Training) Cc23 Resources competencies were inadequate
C24 Communication issues (e.g., shift hand over between
operators)
C25 Planning and controls were insufficient
C26 Instructions or requirements were insufficient or
inadequate
C3 - People C31 Instruction or requirements were not followed
Empl
(Employees) C32 Wrong decision was made
C33 A reading error was made
C34 Material handling error
C35 Known defect or issue not reported or inadequately
reported
C4 - Material C41 Material did not comply with specification
Material /Product
Eosdfé?né) rodue C42 Material shelf life expired
C43 Contamination of product
C5 - Method C51 Validation of process was insufficient
Method and
(Method and processes) C52 Manufacturing process capability was insufficient or
inadequate
C53 Packaging, labelling, or identification of material was
inadequate
C54 Design process was inadequate
C6 - Environment c61 Natural disaster (e.g., earthquake, flood)
T ture,
élsgr};;;%r:temal C62 Information technology system failure
Influence) C63 Fire or power outage
C64 Unpredictable event (e.g, theft, sabotage)
C65 Environmental conditions were inadequate (e.g, climate)
C66 Lighting conditions were inadequate
Co67 Ergonomic conditions were poor (e.g., unsuitable equipment
set-up)
C7 - Measurement C71 Inspection tool inadequate (e.g., insufficient accuracy)
Equi tand Control
(A C72 Uncalibrated inspection tool used

01U VINTFIUBINOY Page 31/90



Rev May 23, 2022

BS EN 9131:2016
EN 9131:2016 (E)

of Parameters) C73 Calibration error
C74 Instruments, displays, or controls were inadequate
C75 Transcription error while recording result
C76 Verification method (i.e, inspection, sampling) was
inadequate
Cc77 Inspection criteria was inappropriate or unclear
10
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7 aqﬂm”aagaﬁiﬁammsﬁnm JaTEd numunseiiunuaslutuunstiieanu ittuauuasenns

Uszifinanuiien

8 iwansffuvduanamnysifiuanudes adadduamudssaslunuunisiioaubivivauuasnis

Uszifinanuiien

9 FAVINLHUIULENAITIAAITANULRLIATUTLHUAMULR 1IN UTZLAUTFRITUL LU LN UINY

Hazard and Operability Study (HAZOP)

Hazard and Operability Study (HAZOP) ifluimafinnis@nuzn Siasieu LLaumumuLwaﬁuomm”luLLuuau
uazauilym Taanmsiangvivanuhittuaulasiynizadszuueiyg 9 ﬂ.iommnmm"l,uaummiums

aanuuy ‘imﬂ"Lu"me“lamﬂmsmmmumauumamumsmmaamswam"lumayma 9 1naled HAZOP Guide

Words Tuas197

o va o

dunaunisiivdunsasiadd HAZOP TWl§idsail
1 wuzinhaudnuadnauyana wiauilseifiativaaa 9

2 guszauanuauadalunisvin HAZOP

3 dndualvindunsudvnaaniiuasasiaf viatagduasauiia dunau flowsu wwiasdns

audnsaiaeg

HAZOP Guide Words

ANuUAnsavusannlndTun15vine U
(Operating Deviation)

13§ (None) «  lifinnsiua (No Flow)
«  uadaunau (Reverse Flow)
«  liAeigAzen (No Reaction)
uInAIN - dasnasluadaunau (Increased Flow)
(More) o anuAuLAndu (Increased Pressure)

aaungfvindu (Increased Temperature)
dasnstAaifAsetwudu (Increased Reaction Rate)

vaunin (Less)

dns1nsluaanay (Reduced Flow)
aNnuauanad (Reduced Pressure)
anugilanady (Reduced Temperature)

o oo

dasnsiAanilfAsenanas (Reduced Reaction Time)

HAZOP Guide Words

aNuunwsasuiannlndlunisiineu
(Opening Deviation)

iladudu q MAu2ae
(Part of , as well as
other)

astddaunilasgrunanuagingdiu (Change of Ratio of
Materia| Present)

asldaudeadu (Different Material Present)
80NL1s99uuana19annsUfdat9lné (Different
Plant Condition from Normal Operation)
AsLAULASpYANs (Start tg:

AsKEALA3AYANS (Shut down)

n1sdaaad1sadl AuEY 1a4 (Relief)

Aslgimsaciia iInstrumentatlon)

msmumamo Sampling)

ANuuAwsasuasszuLin svuulu sy (Utility Failure)
nsAansau (Corrosion)

Asaniinge (Maintenance)

AL (Erosion)

1Wvhadiag (Grounding/Static)

4 sandnlunausasiiivduasadassdulunsvinunisnaavisandnfouai
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5 AnusuautanuadInisvin HAZOP

6 NMILAURITIATIU

7 Aa1lsy mnauﬂaﬂmﬂlmlanmmmmmuuﬂ‘lumsmw HAZOP

8 asﬂmauamﬂmm"l,mmnmsﬁnm J1a5e9 waznumIunseLiiueuaslunuunsiisany bintuay
LLavﬂ‘SvLNuﬂ’ﬂﬁJLﬂﬂ\‘l

9 uwamsﬂmaumsmmﬂsvmumwmam Lwaammmummtam

10 $ViUHUITULENTIANIsANULR IR NsTFuANULR B TSIy

Fault Tree Analysis

Fault Tree Analysis Lﬂumc-\uﬂmsﬁmausmm/lLuummmwmwmmmmmmaummwamﬂm%ma
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ava

wignsaitaailunaiiasinananuuansasniamnuianaialagainnisdgicou
fupaunsitedunsasiedd Fault Tree Analysis Wvilfiisot

1 TiAsantdandnaastnanisaiusn (Top Event)

2 sz nguasnmsiiatinnisalusnit ia'ldannmanisaluenisaltas (Fault Tree Event or
Intermediate Event)

3 )msw”ummmmmaammmszuﬂaummuanaumsamsvuﬁuammawmwmmmma 9 iiaduiilunain
mnmmnnwsaamaamsamns ailnsal taTasiia stuuanulaandavaclfifionu  uasuiasvuunis
UFUITIANS sffammuamLﬂummﬂﬁmMLﬂﬂmu"Lﬂ“Tmuﬂﬂm (Basic Event)

4 uFAINANITANE FLATIEU Lta”mnmmwaﬂmaumsm‘lusﬂtmuﬂu

5 gyduanis@ns uaeu u,amnmumsmLuumuaa‘lutmnmsﬂmaumﬂuummsﬂsymumwmam 4
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Example of a consequences table for probability and Impact

Score  Probabllity Example Score  Impact Consequence
1 Rare = Sean avery 1 Megligible « Mo requlatory issue
10-30 years - Mo effact om and not
noticeable by patient
2 Unlikely « Seen every 2 Marginal + May require MRA
5-10 years notification
« Dacision to release
product not
compromised
3 Possible « Sean avery 3 Moderate « MRA inspection
1-5 years may identify a
mijor concerm but
deficiency quite
aasily resolved
- Limited product
recall possible
B Likihy « Sean to E Critical « MRA inspection may
QCOur more conclude serious
thanonce a nen-compliance
year « Likely product recall
from cne or mare
markets
5 Almost - Sesnseveral 5 Catastrophic - Enforcement action
cartain times a year by MRA such as
consent decrea,
product seizura
« Global product recall
Table 1. Program Risk Management Assessment Scale Example
Technical Performance Cost Schedule
5 Avrisk event that, if it occurs, will have | Performance unacceptable Program budget impacted | Keyprogram eventor milestone
Severe a severe impact on achieving desired | Does not meet a KPP by greaterthan $20 million. | delayedbymorethan3 menths.
results. to the extent that one or more | requirement.
of its critical outcome objectives will
not be achieved
4 Avrisk event that, if it occurs, will have | Performance unacceptable; Program budget impacted | Increases critical path schedule
Significant | asignificantimpact on achieving Significant changes required: by greaterthan $10 million | by2-3 months.
desired results, to the extent that one | Does not meet a Threshold but less than $20 million.
or more stated outcome objectives requirement.
will fall below acceptable levels
3 Acrisk event that, if it occurs, will have | Performance below goal: Program budget impacted | Moderate schedule slip.1-2
Moderate | amoderate impact on achieving IModerate changes required: by greater that $2 million, month schedule slip.
desired results, to the extent that one | Does not meet a Threshold but less than $10 million
or more stated outcome objectives requirement. Does not require significant
will fall well below goals but above use of program cost and/or
minimum acceptable levels. schedule reserves
2 Acrisk event that, if it occurs, will have | Performance below goal but Program budget impacted | Minorschedule slip. Non-critical
Minor aminor impact on achieving desired within acceptable limits; No by less than $2 million; path activities late; impactto
results, to the extent that one or more | changes required; Does not Development or production | cfitical pathup to 1 month slip.
stated outcome objectives will fall meet an objective requirement. cost goals exceeded by 1-
below goals but well above minimum 5%.
acceptable levels
1 Arisk event that, if it occurs. will have | Requires minor performance Program budget not Schedule notaffected: Schedule
Minimal little or no impact on achieving trades within the threshold - affected: Costincrease can | adjustments canbe managed
outcome objectives objective range; No impact on be managed within plan. within plan. Able to meetkey
program success milestones with no schedule
i float
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Details

Low

Low med

Medium

Medium-
High

High

Catastrophic

Technical
Maturity

Maturity of
technologies
associated with the
alternative

Key technologies
are ready and
mature and require
little/no effort in
time to execute the
alternative

Key technologies
are expected to be
ready and mature in
time to execute the
alternative

Key technologies
are not ready and
mature and require
moderate effort to
implement the
alternative

Key technologies
are not ready and
mature and require
significant effort to
implement the
alternative

Key technologies
will not be ready
and mature and will
have a severe
impact on the
alternative

Key technologies
will not be available
and there is no
alternative

A0 VINTFIUDINOY

Technical Performance

Confidence in performance
expectations

There are no technical or
performance expectations
identified that will have any
impact on achieving the
stated outcome objectives
expected from the
alternative

Limited technical or
performance expectations
identified that will have a
minor impact on achieving
the stated outcome
objectives expected from
the alternative

Technical or performance
limitations have been
identified that will have a
moderate impact on
achieving the stated
outcome objectives
expected from the
alternative

There are no technical or
performance expectations
identified that will have any
impact on achieving the
stated outcome objectives
expected from the
alternative

Major technical or
performance issues have
been identified that will
have a severe impact on
achieving the stated
outcome objectives
expected from the
alternative

Serious technical or
performance issues have
been identified that will
prevent achieving any of
the stated outcome
objectives expected from
the alternative

Integration/Interoperability

This refers to Integration and Interoperability (I&I) issues as
they affect the alternative's ability to achieve its stated
outcome. The extent that I&I is understood has been
demonstrated. It is assumed I&I considerations associated.

For this alternative, I&I considerations are well understood.
Most of the challenging concerns have been resolved and/or
successfully tested/demonstrated under representative or
actual field conditions. As such, I&I considerations are not
expected to have severe negative impact on the ability of this
alternative to achieve its stated objectives.

For this alternative, I&I considerations are very well
understood. Some challenging concerns have not been
resolved and/or successfully tested/demonstrated under
representative or actual field conditions. As such, I&I
considerations are expected to have negligible impact on the
ability of this alternative to achieve its stated objectives.

For this alternative, I&I considerations are somewhat-
borderline understood. Nearly all (including the most
challenging concerns) have been resolved and/or successfully
tested/demonstrated under representative or actual field
conditions. As such, I&I considerations are expected to have
modest negative effects on the ability of this alternative to
achieve its stated objectives.

For this alternative, I&I considerations are somewhat-
borderline understood. Nearly all (including the most
challenging concerns) have been resolved and/or successfully
tested/demonstrated under representative or actual field
conditions. As such, I&I considerations are expected to have
significant negative effects on the ability of this alternative to
achieve its stated objectives.

For this alternative, I&I considerations are not very well
understood. Many challenging concerns are not resolved
and/or successfully tested/demonstrated under representative
or actual field conditions. As such, I&I considerations are
expected to have severe negative effects on the ability of this
alternative to achieve its stated objectives.

For this alternative, I&I considerations are show-stoppers with
the respect to the ability of this alternative to achieve its stated
objectives.
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Illustrative Impact Scale

Rating - Descripter - Definition

5 - Extreme - » Financial loss of £X million or more?

: o = International long-terrm negative media coverage, game-changing loss of
- market share
Significant prosecution and fines, litigation including class actions,
incarceration of leadership
Significant injuries or fatalities to employees or third parties, such as
customers or vendors
Multiple senior leaders leave

4 - Major

+ Financial loss of £X million up to $X million
» National long-term negative media coverage; significant loss of market share
* Report to regulator requiring major project for corrective action
» Limited in-patient care required for employeses or third parties, such as
customers or vendors
+ Some senior managers leave, high turnover of experienced staff, not
perczived as employer of choice
3 . Moderate + Financial loss of £X million up to $X million
: » Mational short-term negative media coverage
* Report of breach to regulator with irmmediate correction to be implemented
« Dut-patient medical treatment required for employees or third parties, such
as customers or vendors
+ Widespread staff morale problems and high turnowver
2 Minor » Financial loss of £X million up to $X million
. * Local reputational damage
+ Reportable incident to regulator, no follow up
+ Mo or minor injuries to employees or third parties, such as customers or vendors
: + General staff morale problems and increase in turnowver
1 Incidental » Financial loss up to £X million

Local media attention quickly remedied

Mot reportable to regulator

Mo injuries to employees or third parties, such as customers or vendors
lzolated staff dissatisfaction

Ilustrative Likelihood Scale

Rating Annual Frequency Prabability
Descriptor . Definition Descriptor © Definition

5 _ Frequent Up to once in 2 years Almost ©90% or greater chance of
. © or morg o certain . occurrence over life of asset or project

4 : Likely . Onece in 2 years up to Likely - B5% up to 90% chance of ocourrence
. . once in 25 years : . over life of asset or project

3 » Possible Once in 25 years up (o - Possible 35% up to 65% chance of occurrence
; . once in 50 years : +ower life of asset or project

2 : Unlikely - Once in 50 years up f Unlikely - 10% up to 35% chance of ocourrence
: . to once in 100 years . ower life of azset or project

1 : Rare . Onceinl00 yearsor less ¢ Rare . <10% chance of occurrence over life

of asset or project
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llustrative Vulnerability Scale

Rating ' Descriptor @ Definition

5 - Wery High .+ = Mo scenario planning performed

: » Lack of enterprise level/process level capabilities to address risks
* Responses not implemented
= Mo contingency or crisis management plans in place

Scenario planning for key strategic risks performed

« Low enterprise level/process level capabilities to address risks

* Responses partially implemented or not achieving control objectives
+ Some contingency or crisis management plans in place

4 © High

Stress testing and sensitivity analysis of scenarios perforrmed

Medium enterprise level/process level capabilities to address risks
Responses implemented and achieving objectives most of the time

Most contingency and crisis management plans in place, limited rehearsals

3 © Medium :

Strategic options defimed

Medium to high enterprise level/process level capabilities to address risks
= Responses implemented and achieving objectives except under

extreme conditions

Contingency and crisis managemeant plans in place, some rehearsals

2 . Loy

L3

1 ¢ Very Low : Real options deployed to maximize strategic flexibility

. . High enterprise level/process level capabilities to address risks
: Redundant response mechanisms in place and regularly tested for critical risks
Contingency and crisis management plans in place and rehearsed regularly

ability (P) [1<2<3<4]

£

Implerment two temperatune
MeasuUres
2
e 4

1 1 - Indirect Measurement

> 1 - Direct Measurement; Time
Consuming

112 |4

0N |poWer consurnption;

automalisation mpns'_r‘ihleat
that time:

Try to get to a minirmem an
optimum of kneeding time:

IPC measure on content Influence on efficacy

broe IRl Mot meet speciication 27 [seeving of Te ge fine appropriate granulate
desintegration pumps
2 specification 1 Install spray nozzles To get fine appropriaie
desintegration

Adapt intemal specification
of physical parameters (e.g.
demsrty .metabili‘ty_
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afindulan Aulan UMY 69T msawuuammmn fudunisesadunisiiu
5u AsRINaL AuRufIvine tnAenTuledasnazbisau
Tfinsaaadusiuaunin
ag'lsirmusadnis
fulaasie | usodiuge'ld | Wasuansvinli | aunlifiving flasAuunsmunuiaanis | Tdnaasvadauuseialu
WI96U LLNZUAIN UFudaazavvinlu AITHRHY msmmaanmsﬂsnmm
aMudLla AMandv e Age'ld AauBunEs delviidieu
UMY 6iR9TIU aglusuidaulfiicans
ANTRINAY UFuéiv
Aufiminiuavinns | ausuauniminnlunis Tdnsasnesdauusvinly
Usuavagely U5uav msmmaanmsﬂsnmm
AauBdundn delviidiau
aglusnidaulfiiciansg
UFueiv
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Tiludunaunisdsuay
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UFueiv
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'51ﬂﬂans”mumsua”waawsmmmuw

danszuiunig FatINARWERAAnTITaaTI9 LY

asFunaznsentiiunsualuda - waligadiulalaindasasGFaululadunsudlanazaaundulvgndimsudsisnisualaduen
Fa93auaINgnA shl,sasﬂuumaﬂsuﬂsoluﬂsﬁma"l,ﬂ Wiiaumuien du auilasasBewn doduldautanivue/
(CUSTOMER COMPLAINT) dannasrtladavinly

nMsFuedodia - Lwaluwumaumsmmumulumsmma da/mundafuridugnafianudaiau 0157

(ORDER RECEIVING/CONTRACT
REVIEW)

mulmmmﬁoifausawamn EQG‘VIQuQﬂVI']"J.I‘LlE\‘I']lI']iﬂﬂuadﬂaﬂﬂ')ﬁﬂﬂadﬂﬁi”ﬂadﬂﬂﬂ']LLﬂulIﬂ:H/N Lot
advflilszdnana BiReanaauaysiasisauivanunsagautdaule

nsiaanuAsnalanasgnen
(CUSTOMER SATISFACTION’
MEASUREMENTS)

WalaednsanuIsasunuANNAaINISUATANNAIANTIANNgNAT Lastintayaundiaszviliullse
Tuavrnsg

Wad15a fnenu UARZARUAMINFDINISUAZANNAMAUTIZAIRNAT uarTanuRinalavasgndn
TagnsnunutayauaINataunduanaANNRywalazasgnan Lwa"Lmnmmmwﬂamammmaams
Lm“ﬂ'.mmmmd’imummumanﬂ'moﬂawul,t,a"luau'mm Pufsmsmdayaiimduauativag
mudiadazasgndn uazinanisana aql uaziteszdanudiowalazasgnen Tasitnaiiessvian
Wugoaunansiaai wagnsafiuguravasdnsattvsatiagsia’lal

ATAIUAN LhERE
( DOCUMENTS CONTROL )

Lwa"mn'ﬁmsumanms ANTaantanang ﬂ'lil,ﬂaﬂul,l,ﬂad NSEUNLAN LLE\]uﬂ'\iQG\LﬂﬂLaﬂE\ﬁiM
an‘ﬂaonnsvnnﬂmmw "Lvmmmssmmsmmumwmwa wiauld Lwaauuauumamsmmu 113}
”Lmumsmnﬂmnmss'lumsmwmuu,awauammuuaununanssuwaausmw

AVANTLIENY
( COMPANY ORGANIZATION )

LwaLLam’Lvlmumiﬂsoaswoawnsimusmwaaumm
Waasunafivmuiufataudasdunasusazuiiaeu

nmsiuainglseadd nsu
fneu asaiauazdiuilge

Walwiulanasenfiudanssuanaluadiu waununseg ussadolsz@nana uasiilssdandawgoaa

AU Lt Huld ey
Aaninua

P

Walwiulaiwdafariililamunsl HEaunassI UM WEaILsHY azgnvinmsdauanuazs
nszuIUNIsAITRaL19filssdnina

AsanRacualy
(INTERNAL QUALITY AUDIT)

Wan1sRaMUKNANTALIUNITLALLSE AN ERALDITLUUAMAIWUAILEEN v uatdunsaszyTanAly
nj'sﬂ%nﬂsosznnn‘?msi@msammwmaaman%ﬁ’mﬁmmzau
waiuualidnsdiunsasiazauqunmwanaly iy AsMeuky Asdszanueu sluuunis
AARAY warninnsufatavuasnsadaulvag luluimadiendu

Asdfiicinisudla

PR

walvmsdjisnsualadgumiifedulussuuaanaw ﬁawimnauauuw, assavualvfinnsudly
ﬂsymmnmu AFIeEia e, AsatfiuaisuAladiuilge, audvnstiudinnauazdinauns
uAeyyn Wialszulszdnanazasnisaiiunis wldldmuulamneussn iEausannainy
fewarauarlanisdeus uwarlifideyviAaduan

aszunsladingfunaunu
MATERIAL REVIEW PROCESS

Walwnsaudd 1dingaudunaunuiagiveudaninualunsaiisesiunsainiu lafinsnsevin
atvfilsydnina

nseURaaNdndad - ilum-sﬁ'mun“"ﬂﬁﬁﬁ’tumsdumwaauﬁ’aLmuﬂmuﬁmﬁmm’ﬂ’dnun

FINAL INSPECTION - Wabiwiulainedefaviuauzding 1na"d\mm.lu,nQnmummqnﬂmmumﬂiﬁm dainue Laz
dluldauanusasnisuatgndi waziusadnalunsiusasnan Sarinnualuusasa §onan

ATTIFUTRO AL - Waliiiulaniagfuiiasingnszanunisasusdny (Guiiduluadedued) du asemutianivue

RECEIVING INSPECTION

WsaAMUGaINITURINTTRIdE waznsyvinatneIasl aunsasvtayangnsununisdalilldasing
<
A

AsaNARaUTUIUTULIN YA
As¥UIUNNT
FIRST ARTICLE INSPECTION

Lﬂumsmwumﬁmsmsa:1aanLLaﬁnsaaﬂumwﬁuusnmaanswm‘ums Ialsstamilunisasiailasdu
Fowsdusy wasnsuaurauasanhidulleuadvuatunaiiminigau

AsNaRaULATaYLSuaINALAL
fdudiu
( AIR CONDITIONER AND PART

WalvtulainasvegaueasasXXX darsaruquadnaflusyun uazldnanisnadauiuniaaniu
Lwa’tmju’tan‘ﬁumummﬂmmu XXXXXX finsmupuasnadauadiaiuszuy uarldnanisnagau
mmmsa’tﬁ‘tun'\smmau’tmaaniﬁﬂudauimamaanmaa

TESTING)
ATAILANARIRUALAE TROGY - wabiiAeanuiulaiiuddng agldfuiurmuazingiuassanuanudasnsladluduazingsiu
(INVENTORY CONTROL) - Lwaﬂaonuvlu’m&umua”‘mammﬁﬂmwsaLﬁauamwswmwmﬁmnu

- Lwaﬂaanumsammumaa*ﬁud‘ms"mwmﬁmLnu

- Lwa‘mmaua‘tumsawu,wumswamum N1sAIUANSEALRUA AYARITI QN FRLAINERY
Asthivingdiu/duou - Lﬂuswmuuﬂ;]umaim%uﬁmmua"m”h dmsunisiiieiaadu/duanu tiailasdunminldldleadle

(IDENTIFICATION OF PARTS)

fala uazialiiulalatusedudassuin ‘mamu/'ﬁumum"mmw‘tummamuu flonafinauanwil
dluldenuidivuals

AstaniingeinELAsaciia
L3avAnsuazadnsalnIsnde

( MACHINE AND EQUIPMENT
MAINTENANCE )

wialigansavinmsingedneiataiia whasdnsuarzalnsalmsude deniuvielaseasnefiugiulu
13vilavAu (Preventive & Maintenance) Waglugamniwsanldnuldnaaaian

AsFnaMwaaanlunsvineu
( WORK ENVIRONMENT )

Py

WeiliRaliuilainuddny $38astumsmuquianisfuamnuindan warfinssudu
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S1aAaNSTUIVANSHALHAANE 574 KPI

From TQM Hand Book Part 6 " Key Quality Indicator” — Dr. Verapoj Loerprasitkul

1.0 Customer Relation Procedure
1.1 nsasheanudWusiugne
1.2 davinaauunaan
1.3 watgyudasasGaunasgna
1.4 uwatdgywdazansasanngnen
1.5 d&snaanufvwalazasgna

2.0 Public Relation Procedure
2.1 Tawan
2.2 dszamduNus
2.3 FgAaduiug

3.0 Marketing Procedure
3.1 Sienzvivwmlinnimana
3.2 dasmdudina
3.3 amaaaialni '
3.4 Jauantdeyuinialustudu
3.5 danuneialinasunudnuing
3.6 daunadagnaluilvwinoiuaie

4.0 Sale Procedure
4.1 \Baugnen
4.2 wgnanludiudn
4.3 adumuazquanissuda
4.4 AeenugnmLarnIsuinITudInIsuNe
4.5 waaglualu After-Sale Market
4.6 UIMITANUFINITAUAIHUNUIIUUNEY
4.7 Weununvineenlsune

5.0 Technical Service Procedure
5.1 uinsnvmatia AauLasnanIsune
5.2 uinsnamatia navAsane

6.0 Production Process
6.1 UIMNINNARTAETINARITINY
6.2 wAadusIu
6.3 isznaududiu .
6.4 au 9 12U WFEUTROGAU LATANLATAIINT

7.0 Engineering Procedure
7.1 d5udgenszuiunisndn
7.2 aAFAUAMMNW
7.3 &auiauiaiaviiaie

8.0 Purchasing Procedure
8.1 daumn
8.2 dndla
8.3 uiMsRNITAUTUDIKRINAL

9.0 Inventory Procedure
9.1 AusnETngAuuariud
9.2 dAeingiunazdudl
9.3 euaunsldingéiu (faatiatany)

9.4 wauingfulviununiawaradin (datransdilane)

10.0 Maintenance Procedure )
10.1 y3sougdaniingeiall
10.2 ihgefnuideilasdu
10.3 1ihgefnning
10.4 2anuaiunsdianiiu

11.0 Transportation Procedure
11.1 feRumlrignen
11.2 Meilauazifudu

12.0 Accounting Procedure
12.1 davinsavuigydeuaa
12.2 nefiauaztiudu
12.3 muaunsldoulszuna
12.4 asragaunalu

13.0 HRD & HRM Procedure
13.1 gssmwinoului
13.2 dansAnmuazilnausu
13.3 fuisBunsidiusivuasniineu
13.4 d5ulgeszuuanulvifidse@nanwaciaua

14.0 Information Management Procedure

14.1 31U dg39NTTUIUNITNINGIAA
14.2 Wenunszuy
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1.0 Customer Relation Procedure

asvanuduiusiugndn 1) musdnduasgndn 1.1) dwugndidared sa Iruwugnaisull (%)
2) anA'ldFudayaannuiEn 2.1) dandrurasgniisuinanistiudeaaninaasuisn (%)
2.2) danaiunacgndisusAanssusiusng 9 uasuhinm (%)
Anvinaavunan (61d) 1) das&vdefiagnen 1.1) Swnugnai'laiuaavunan sa gneihnang (%)
2) anuseriulanagefaiy 2.1) dufianudseinlanavgndraiu (virasuuus1%)
3) dandatinlszdnna 3.1) saufydiasiudasnivuagannunail (@1 / tiau)
wAtlgymdasassaunasgn 1) ud'la'lddsanai 1.1) naniuanldfundefoudla'lddisa (au. wia Ju)
A1 (Complaints Handling) 2) dasnnsBanduanuiiaiu 2.1) dandruzasgnaivinaniunisivavaagnainsasdau (%)
AaIQNAT 2.2) Sanaunasgnaidedasalisdanasgndisasieu (%)
wAtlgymdazansasuavgn 1) SuUavRauTIALE 1.1) naniuannlafundvivza ladanudamalignal (u. wia Ju)
A1 (Claims Handling) 2) dasnnsBanduanuiaiu 2.1) dandruvasgnaidediasa’lisagnaiizansasandame (%)
AAIQNAT
draanuiwalanasgndn 1) pauawuaInagITIALUEN 1.1) anuwansrvseuIduiiaanuiswalasiudusdruntiaaia (CSI-Mk.Shr.) /
ATAUARN Mk.Shr, (%)

1.2) swugndfizauay (safl)

. _2.0PublicRelation Procedure

Taweaun (Advertising) 1) fidse@nina 1.1) dnnuaudlsduiu (X, au)
1.2) daniuaunaldsaaunleiu (Y, %)
1.3) danauauiiuldoulandasaauitinld (2, %)
2) filszdniaw 2.1) (X*Y*Z) / sulsvanauilal (AnuauidamnsTaran / 1n)
Taweaun (Advertising) 1) fidse@nina 1.1) SwnuladsasudisaniuinaaanaasasinazadnAuaidusiaananiiuay
(shat1nsalusFNEHNAnTaLUG) Auaiv (X) sia Sulasafonun (%)
2) fillszd@nbaw 2.1) (X) /vudszanauwiila (Fwuauluda 1.1) / 1n)
dsganduwus 1) fidlsg&ndaw 1.1) [wnudssaasiihvwinandinuisn (X, au)
(Public Relation) 1.2) danaudszanasiuintlanwwavidszanasihwing (Y%)
2) fillsz@niaw 2.1) (X*Y) / sudssanauiila (Arwudseanasiainlaninwaid / uin)
SgAaduwusg (Government 1) fidse&néna 1.1) numianuasigifiduiusinadda (X, wiiau)
Relation) 2) fitlsz@nanw 2.1) (X) / sudszanaunly (Fruunhanunii§uwuslndde / uin
3.0 Marketing Procedure
Jargiun Wiuneana 1) uan way waiudn 1.1) dnaualdnaaluiui 5 vaenaifiau
1.2) anuaaiaiAdauuaddsznanis 3 lauslemin'luiiu 5%
2) \dlualszaani 2.1) [unuwinnuaialuiiindayaldldlss el (au)
2.2) nugunuaviindayaldlsdsstami (9e)
HadRuini 1) aauawuainsldsTudulus 1.1) sasmeadudlwilusavilusa (fuun / 1)
v 1.2) saauaduminidasuTysiudu (U / un, %)
2) anudvnalavavearalni 2.1) dandrugnaidsyaveazdiac sa 31uugnaiings (%)
aenanaIn T 1) ALATNUDINITIIIUHNULRY 1.1) Fwnugnalminimldeall (e / 1)
stflunistlanainlv 1.2) saadaniuuasgndiluidall (sruwn / 1)
Jauaudgiviatlstudu 1) aauawuan1stlsTuzu 1.1) saeuu&ud1luaze Campaign or Promotion (s1uuin)
2) Uszdndna 2.1) yaAwinnas®udianaluie Campaign or Promotion sia vudssanauilyd (v
/ 1, %o
3.0 Marketing Procedure
WannAZanaunuaIIning 1) wugunudining 1.1) Snugunuiminaluiuidhvnaddalwilssat (58, %)
2) AL WURIFLNUIIALUIE 2.1 S wnuunuimihafisiuinainiangiutasuiEn (e %)
A)  nariarinadng
A-1) saane (8w / 1)
A-2) dhuutsaaalufiud (%)
A-3) anuwalanavgndniiauduguae (Comparative CSI) (%)
A-4) msthselduanuiinue
B) nauriavinszinums (ve)
B-1) M5219UKUNITARIATINALLFTEN
B-2) msdavinsnaeiuwuy On- Line Auudsn
B-3) uuindus'lsignsiag. avuuunasau %
Fomnedagnarlutlv 1) dszananviansau 1.1) swunadagadriva (518 / fau)
wilnoune 2) lugndmfidnaniwn 2.1) annuandideda sia urunadaideli (%)

ale Procedure
1.1) anwdlunsidaugadl (e / whau) )
1.2) saamaadasamsfaunionis (1n / af)

\Haugn@ 1) A wuadnsiiau

2) anudseiulanasgnen 2.1) Sandrugnaiindannaudagnaionuanisufaay (%)
2.2) asymsuinuas APSEC (Average Purchased Share of Existing Customer) (%
Increased)
mgnatuitRuLin 1) anuansalunmavmigndiivd | 1.1) ﬁwuau@pm‘luﬁﬁﬁmsﬁa-ﬂa (98 / wéiau)
1.2) sandedanasgnalniiamads (un / 1e)
aluAiuazguanisduda 1) lwauanan / ludvda darau 1.1) lusuasnengnaasluaiusn da Tulguanmioue (%)
gneiad 1AL 1.2) s wnludedarideoufa-aran satludedafonun (%)
2) danaruluauasiaiune’le’ 2.1) yar luguanaiungls sa yarluiguasieiauallevua (%)
AAMIUYAAILATAITUTAITURIUNE 1) uAtdgymuazaauriaiuuay 1.1) desdruzavassiarunsanavaiaugndlalunsonsn (%)
and1 aLEI gnsiag L ladie 1.2) nanfuannlddundeilaymbenidaymiiandls (un.? wia Ju)
anaaginalu After-Sale Market 1) &Hruntiveain 1.1) sasmaagiuasasanunadudluadadeauairg 10-3 U (%)
1.2) wasusaginavadinsayamnuuaealnasiva (%)
UWIRITANUFINTALAIHUNY 1) auausavadunuInIe 1.1) sasuasafunuinniianide (§uun / 51e / wéau)
Pne 1.2) shuwiveain via sasuneinuduguaislufiui %

53 of 90



Rev May 23, 2022

Welunwensang 1) msAnavsy 1.1) ennusiim Aundndaai (s1an5u azuuunaaauiily %)
2) vinmznsiiduauaziinnisaia | 2.1) saansdeda sa S1uiuaiiaasnisinaua (1 / A%)

2.2) gandannis sa sandanuuasgnalududssanidedu (%Laau)
Wealunwensang 1) nsAnavsy 1.1) ennusiimn Aundndaai (s1an15. aswuunagauilu %)

2) inwegmsiauauaznisilanis
gl

2.1) saansdedia da d1uduassuasmsiuaua (U1 / A3)
2.2) gaadaannia sa uameﬂaimmaaanm‘luﬁumﬂnmmmmnu (% Laau)

vInsmemafinfaunasudenis
e

1) Widayavdanaudiainuag
andniluriifionala

ical Service Procedure

3.1) aaaue sia LWutdiau (Sale Performance Index, 1w / un

1.1) dandunasafonsnnsanaudianuanaiiluaiousn sa asonignau (%)

UINIsmmafiaavnisung 1) ag'lnawsanuinig

2) vudan faauaw
Eelolte)
Usyrinla

ical Service Procedure

oduction Process

1.1) Fwnuagluaniin'leiui sa 3ruuayinaniladsunisdodia

2.1) dasmsasonuadaunadana (%)
2.2) 290a1 “andundviivaanasa” (uu.)
2.3) ams"nahuanmmmé’mmﬁuusms fa anmmuum (%)

1.1) dasaru Defectives Manasazautugavine (%)
1.2) Process Capability Index (Cpk)

2.1) wandnsaw (4u / au)

2.2) Raw Material Yield (%)

2.3) &as1ms Rework (2. 91udday / wu. suevua %)
2.4) dannslaiegdululssine (918015 / 51an15u %)

WIUWITNTHNAATALTINYAY 1) aouaw
T390
2) funu
3) dvuay

3.1) dandruvay Lot Minda liiviudArnue+hiasudiuiu dairuudvdanagndl (%)

4) anudaaasds

4.1) SnuiuniAeatifugeaiiiasdu (Fu)
4.2) enugaideannalifuugasay (a1, Wy, fiiedia-fing)

5) WannN 5.1) (géufiianauniwaad Engineering Procedure)
HARTURIU 1) aauaawenudaiinua 1.1) dandrududrurindafiasdida (% or ppm)
1.2) Process Capability Index, Cpk, (SH-SL) / 3 Sigma
2) denaunsyunumsiallasu 2.1) 31uu Lot Midr2h-liviuian (Lot / wiau)
Awu-Nunan
Usznaududliu 1) aauaawenudaiinua 1.1) das&rudusulssnaunifesdila (ppm)

1.2) Cpk> 1.3, (SH-SL / 3 Sigma

2) denaunsyuiumsiialuaiu
WY

2.1) IMuUATIHAA LTI UK (AF9 / Liau)
2.2) 31uau 2. Manhsssusiatiau (y. / wiau)

3) mslafdsziaaminiwens (au
LA3DYANT) ANAITIRA

3.1) Line Balancing Index (%)
3.2) In-Line-Operator Idle Time Ration (%)
3.3) Machine Idle Time Ratio (%)

4) douaulvignearladauAiviua

4.1) Fuu Lot. Mndalivurd1vue sa Lot. vivuua (%)
4.2) naaaviataiasanialunai (u)

au 9 vty LeseuInghy 1esau 1) nawinghugnaila Wuaan

1.1) fanduinaufedila da Sngduienua (kg / kg, %)

LA3a94ns 2) faAsasna 2.1) saunanlunsfiaaoviatl8suwdifAuw (ui)
7.0 Engineering Procedure
Usuilgensznunisuée 1) aasuUNUMITHER 1.1) dununisuds (Ws9u+inadiu+waveiu) savia (1n / 4u)
2) anTaUAINITHER 2.1) damanaduavsauIainswde (uvi / sau / 1)
3) Windse&nBawaTnas 3.1) wawdn / e3a9 (Tu / uiii)
3.2) '»rm'mLmmumaﬂm”lmaianmmaﬂ (MH / du / 1)
3.3) % Yield zas¥nadu (kg / 4u / 1)
3.4) wdsnuanavlssasaunisnan (WH / du / )
4) UTRNITUATLLIUNITHER 4.1) nuinidssawsduln (fu / ©)
ATIAHAUAUATN 1) gnAdula 1.1) &udunnsavasialiwulusransudn (%)

1.2) &udunwsasngasanaanlldsgndr (ppm)
1.3) customer complaints (ppm)
1.4) ccustomer returned (ppm)

2) aszuaumsnan’lilale

2.1) Fuu NG Aanas (fu / 1)

2.2) uu NG Audluisuna'ls sia NG vTovmm (%)

2.3) awmuﬂﬁaﬂﬁmmsﬁ“lmnmiwmm (g /1)

2.4) fandruntnnuidliidauuasgrusaanudula (%)

Fauiauaiasialn 1) wn3aviiainfinnuiianse

1) uugdnauinIunIsiusag
AMANLG

chasing Procedure

1.1) snnuedasfiataid bikuinarivasay sa weiasiaiarionun

1.1) {uu Approved Vendor siagjgonautoviun (%)
1.2) unamsidedaan Approved Vendor sia namsingdiufonun (%)

2) fidlsz@niua

2.1) amwmuﬂumiﬁumﬁa'ﬂammwmLnuﬂmmmﬁm (%)
2.2) fanaiuyadinaasnansduddedanassde (%)

adla 1) aseaudila Wurivua Asu

AU

1.1) damautuiuafonasnisdenauiviudiviue asustuiu (%)
1.2) Reliability Index (Range of Specification / 6SD)

2) fUNUTINGATNHA

2.1) nendamndunuaasaaninlunszinunsndnuaznszinumslduasgndl (v /
7u)

VINITINITAULUDINRINAY 1)  &ussauL o e INaY

2)  &ussauszwinensululd

3 FUITOUTUDINTEUIUNT

9.0 Inventory Procedure
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LA Inafuuaziua 1) Banawvanzau 1.1) samsiagdAuvifitdunaaguaniae min-max (% s1ens)
1.2) yarinadu sa sanune (Lhau)
1.3) yam&uddsagy sa sanne (Hau)

2) \iusnundausas higawia 2.1) wnuduasvAuaanlunauiinas (% sansias)
2.2) Snnuduinasuniiuligni (du)
3) agluanwwsanldou 3..1) saaingAu-udvivuaany (1w / Ldau)

3.2) uamimqﬁu—ﬁuaﬁﬁLé’z‘u—s;zymui:mwl,ﬁu (v / \iiau)
3.3) saningfu-udviag lusgaiwlinsauldou (du)

Neingfivuardud 1) ;ansgneiag gan 1.1) Ahwnusnansianade (5e015/ dau)
1.2) awuefeiisafiaaavisasmsla (afs / 1dau)
2) Wiunarldou 2.1) uaieriangbiviunal (a5 / whau)
A1 TunvusEn
Mmuaunsladingéiu 1) aansautldavgefianidhe 1.1) unuvaninlaly sa sannsnds (Tua / 1.000 4u)
wanTngAulnnundawanasin 1)  lewnasgiu (8, &runan) 1.1) Swnuuunidifeside, wuned / v
2) Bnaasu
3)  vunaiisasnsla 2.1) u,umﬂﬁﬁ"mﬁnmm—l,ﬁu 2%, wunt / §lav
3.1) Snuuunaiidenavliviuial, uuna / §le v
UInsouataniingevialy 1) dunuuagudaninge 1.1) e laf[hadaniinge da saa a8 (%)
1.2) @daq-ayivalunudaniings (v / 1)
2) dss@ndnanagonudaniings 2.1) dandrurazasinsildou’le sa tedasdnsvivuua (%)
2.2) 2y, uaninge fa wu. vinounuuaglseu (%)
3) dhvdaniihgefianuiitarzng 3.1) danaruanuvizneaaniingefiag da anusisanislusudanaiasinsnadui
fiaei (%)
1igesnvivilasdu 1) apdnuIuasAIaITnIuLaLAY 1.1) vamuiesasinsuaadanlunnnsed (2u. / 1)

1.2) vamuiesasinsugadanaiuuwnu (2u. / 1)
1.3) anuduadazavinsugatiu (a3 / Liau)

2) \a3asdnsagluamwiiaua 2.1) danaiuiadacdnsfilado'le sa tafasdnsioviun (%)
2.2) Mean Time Between Failure (andfiiciou / uuafoataongazin) (2.
ARy
1n9snEINIng 1) apuasdaiflasannailnsal 1.1) Fwuaaadafiasannalasaliausaiw (du / 1)
GENGERY
2) fisaneLa3asing 2.1) angladvuade (1 / wa3a9)
Aauuaunsdiandu 1) Tu'ldnaii 1.1) nafuannedaaidaauldnu'le (ua)
2) ‘hizhgaaihainn 2.1) 2in. msldnutuanngdauadearge (uu.)

11.0 Transportation Procedure

fodurlvignen 1) a5 1.1) fanauzasnanmsdudiaeliiuluiuio sa numsdudisasderiovua
2) A9Ia 2.1) danaiurasnansdudias’hiviudivuaiie sa san1sdudivivine (%)
3) dunue 3.1) Aruue / sanuy (%)
3.2) duflanulndiduvandssndaga (Optimal Cost) (%)
4) fidsz@nanw 4.1) Snuiudmviayaadudi / g (11&a Wuun / wied)
4.,2) Auine / wWien (1a8e av.u. / 1im)
NofiauaziAiudu 1) defiagnsiasuasmasoran 1.1) densrurasluviiandybiiudiivuatdasaiailadsuannununtseinionua
(%)

1.2) danarunaslineiavidfiavisaiarioviua

12.0 Accounting Procedure

Favinauligdouaa 1) gadasuazsInii? 1L.1) danaunsvinanuligdeugauasuniiviudiivua (%)
1.2) Awnunanmsifinsudlavdviletidlszadau (%)
NeflatAudu 1) fefiagnsiasnazasonian 1.1) ﬁmwmumaa'lu'mﬁaﬁda"lﬁﬁuﬁmu@ﬁm@iaﬁammm (%)

1.2) damauvaslunefaitiuifasaiarovus (%)
Human Resources Development & Management Procedure

dgssmnwiinoulng 1) Afinann 1.1) dandrusunusineideiuaulile (%)

1.2) dasdruzasfunainsousasdiuniaing (%)

1.3) danau wud. Mlsinge A larunimeaaseu (%)

Fansdnmiuazlnausy 1) athofinauniw 1.1) damahuuas wue. ndslnausuinasauanusriiunaa (%)
2) asudiuauniInua 2.1) ulasidusuaswinnuiciuimaatiodu (% vas au-3an)
2.2) antasinesEuineaNNfuasine eisas MsanumineuAud wue. fiad (%)
gotasunisfidiusinuag 1) Mdennau 1.1) wud. AhhuAInssuaguAaAIWaa Wi, aviua (%)
wilnou
2) Wisivinmelunsliuilge 2.1) SnuBas-yamAlasunaliulpiaawineu (Fae-umn / 1)
avaiguasiidelalunisvinoeu 1) aMWWIARANATVINUTER 1.1) dannsifeaiitve (afe/ 1)

1.2) dasasueu (u/ eu/ 1)

1.3) dasasfasnnduaswiineu (asel / 1)

1.4) damnaunaswinouibinalasataiusssuasdns (%)

2) Wue. denudndsaasdns 2.1) anguuRdnuas wus. evua ()

2.2) danmsanaanuas wul. (%)

2.3) siunivuagldutdauadmisufunaiauseonu (Percentile)

dFulyeszuunulvfidse&naaw 1) aaanuargdauluey 1.1) A M-H dhdaurizdnaanidsall
agiaua 1.2) {1unaivinnuaanan (. / iiau)
2) wuv. Tdanuiuavrineele 2.1) dasndruzas wue. Ahinalaninviouildsunauvang (%)
G a
LAY

14.0 Information Management Procedure
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1) andunau

1.1) dusausuinaunumassuuassund (Man-Hr. /1)
1.2) das&ruuasnszuiunisvitnuildssuuansaund (%)

2) Winyaa tiinszuiunisgsia

2.1) yaAauAnlunmssnflugsAiaainassuuaisaund (aunn / 1)

Weluszuu9U

1) dashuninouiladssuy
asauLne

1.1) Awnunanuidavianssuuasaumasaseuionue (%)
1.2) dasr&ruuasniinouiilduinisszuuarsduindasunndssian (%)
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BT 2 PR Ao TN
EXTERNAL ANALYSIS Usgandl w.a. ....
s Uszidiuiagiiansan
aiassa (T)
1 fuANNEYANIWINMIImATUTaE uaznsuldaunlasiazn
nTENL

1.1 Warunnszadmaluladntdluniswaauay IT 6199
1.2 TATIRTNAUSIUTITUGINTTUAY

1.3 wmaluladlunsuudeiaznszanadua
1.4 fuq
2 Ausvau
2.1 anuiuasuaranulaansaludio wasninwdduuagilssanu

2.2 anulanunlasuastaseainvilseannsg
2.3 nsul&auidnsenseiwuacyusiag
2.4 Viduafiuadeusinaifidansdns
2.5  wadnssudadudvuldaut
2.6  Auq
3 fMunguanauazseiisuljicannaiaiyg
3.1 UTeNgANANATFLRLNITAIUANGI I
3.2 AsasIAFauAILANAALfITE NIRRT B UUR 955
3.3 ATANNUATAINAIN
3.4 nsvinduniaanaduasnieine
3.5 AsANATAIALANE/Miwd&unetlayan
3.6 Auq
4 AULATHFAA
4.1 AANILATHFARATALTIN
4.2 gnmwadasnnssuludssing
4.3 30517 UTAUDINRIANU
4.4  fuq
5 Fudoiinaan
5.1 AAMURUANUNIATIIURIARE I
5.2 AMIAIUANUDINATG
5.3 ATQAGIUANNFIAN
5.4 NSUALARUIAOAY
5.5 AuNTAN1955TNNA
56  Auq
6 funsiiiag
6.1 ANuTuAIMINITSiasuAsIAsAITWLRIFFINA
6.2 ulaungfguanaznssanisidiaslve
6.3  Auq
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AN9ILAIZURINANIZLINAANA L TUSEAUAVANS

ST 3 2 PSR OPROPRTPPPPPP USEANT Wl v,
INTERNAL ANALYSIS
a6ui Uszifuiaziaisan
wdiv Indau
1 fuMsuIUTI

1.1 FTUUATUIIITIANATURL TATIRITIIDIANT

1.2 TATIFSIINTUEMNS warssuuufidssdnana

1.3  A&eviEd WusAa uasenfiay

1.4 TUUSTIU LREANNWAUDIANT

1.5 AsnszAaIuIansaaiulanasnisvinouiuiu

1.6 ANTUSWITIANSIATAZNALARYANTHRIUTINSURALDUGRARIAN
2 AULARINT

2.1 dngawiasdamNURINITaUDIHUTUITURLHIMIN MU LU

2.2 ANTAALRANULRTWRIUINTWENNTUAAR

2.3 szuumsiunassiiunigeiusif

2.4 Aanuaiad uaraNusINuge Ul

2.5 AMNUFuAauauLaznIsussatinvung

2.6 fTIANTULARTNAnALLNY

2.7 2m31ANTRNAAN
3 MUMRUAILRTUIANT

3.1 ANURAINURLUDINIA AU

3.2 AU UINRA S U]

3.3 aasuaslsziamildxan

3.4 ANTUTANTURIATTUNE

3.5 asWeuNAadaei Lazn1sTusavaLAIW

3.6  asaansuludnd@ssauei (brand power/ product image)
4 MUATARNALRYATUNE

4.1 frungumnIsaaia 4 P's

4.2 gruntvean wazaNuaNTalunsutiu

4.3 AFITUARA LRYATRIIARA TN

4.4 ANTUTNITIIULNE — TANDE — LUAAATTUNE

4.5 ANuNTaTuNTATEINL U

4.6 1ATIRIIUDIFIUYNAT
5 AUNTTNU

51  s5g'ld - 51a318 - Ar'ls — suanu

52  &nwadadmenisidu (gandld1esu wWwmiideanauasnilseduagey)

LRENIINFTIVUUTTU
53 AUNUNIINITLIULRLNITRINUY
5.4 nMsiuTauasduning — uildu
55  dashrunasuniidusdanu
5.6 slauarnaniilssaiiuasniineiu
6 MUIFEURTWEIUN
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FUNTHAR

7.1 AdeTsou (Aanumanganluaus1en)
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Porter’s Five Forces Industry Competition

T3 4 PP UTEANT Wl oo
CRRRE

adassa (T)

1. alsssaanngudsdusialval doiAndulsann
1.1 dasnsiasafiuinzadgsAiauazuasnaiailuiitaula
1.2 nuduasuuasnatuladibidualasse
1.3 AAUNULALTEESIANAUNY
1.4 'lifi Switching Cost tiuniszunusing
1.5  ulsmnaanaassidaasludusieg

2. adassmandudmniauinsmauny deiatsan'leann
2.1 5907 LAEANNANAIUDINAAA U
2.2 'lifi Switching Cost (fluniszunsusina
2.3 mszaniuuasluiine avi ay'lvasasusuaswrifunasiani

FANAUIINNIANATIINURNAALA LAY

3. d@unaciasavuadria

3.1

3.2

3.3

3.4

3.5

nszaaasa wadadluiuiuuin

asiflugnAsalva

TATIFFIIFIURNAT LiIMINEEN LY dasieniAuanAITE g
ey 2-3 518 wadtsFvagatsaatvinAuingsAavavinbuatiuu
AN

nmsdadulalaaaaenssuns degnaringrelainaniusasd
aaznssunstilugRiasaneavidaa wWiaumdauudrFvsadula
AsnNaansadnalselaminauinuNnNHaagula

4. @6 AINAARY FaNasaldan

4.1
4.2

4.3

4.4

4.5

Inuiuuaraasinnuiuusazaisuasnsdeda
nsgAAsaLdgsAataITuNATELRas TALaIANTEIARAY TALLWE
atnfvasmnsiiiiuguonasisn

PUTEuaIEIaas (monopoly wia'li) definasanisAiiviua

PRI RP IR TNREN)

1381305y Service Level Agreement TitHlunuy Just-in-Time
1en3a'la

wsnansaldingfuafindunauny (value engineering) 1eiviza’lsi

5. anuguusvrasnsuavtiuluilaqiu denarsan’ldain

5.1
5.2
5.3
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AU

Adavidud WiusAx uaziilhuune (Vision, Mission &
Goals)

Aduvie (Vision)

Aa nsaa1 taeasldoninzavianisiiaavarsaziduluauiaa 3-5 D Taadiugiuaguuniiuiu
5 luslaysu(aIsiden Ay 5 ussiia)

LT UARNTIT cveeveeeeeeereeeeeseeeeeeeseeseeseeeeeseaeeseeeeesseesseeeaneeseseeenaeereens VUSUSUT oo,
& 4 ' -

TUNUT e TaejaLiu

3Rt

Wusia (Mission)

Aa nmsavrisaudeadooruiiaavvinia vussqiduvimiuasianis arsarvuaiduza 9

PP
PP PEPRPSRTR
C FR PP SPPRPP

vihvang (Goal) , ‘

Aa MISAIIUARIIAINITASAVTavinia IiussqaIuiusAa IA1uaL :szfa":m?qﬁgfmw Taassyiluza
9 uyiihuihvnascasdu (1 1) ssacihunat (3 1) uasssacad (5 Paulyl) viviiihvualuuanas
SEULINIAITAAAANAVAY FIUITATANAIWEITUGNAY I6 UASAINUALIA WA NA5IDLNITALAY

vhuanasyasdu Aruaualasanialu 11
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MFIANHIIUMNT (SWOT Analysis)
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1 QMS
Documentation To review current interpretations and application of regulatory expectations;
To determine the desirability of and/or develop the content for SOPs, guidelines, etc.
REKPMHQ Q@‘,j 2022 | To determine the appropriateness of initial and/or ongoing training sessions based on education,
education experience and working habits of staff, as well as on a periodic assessment of previous training

(e.q., its effectiveness);
To identify the training, experience, qualifications and physical abilities that allow personnel to
perform an operation reliably and with no adverse impact on the guality of the product.

Quality defects

To provide the basis for identifying, evaluating, and communicating the potential quality
impact of a suspected quality defect, complaint, trend, deviation,

investigation, out of specification result, etc;

To facilitate risk communications and determine appropriate action to address significant

product defects, in conjunction with regulatory authorities (e.g., recall).

Auditing/Inspectio
n

To define the frequency and scope of audits, both internal and external, taking into account
factors such as:
e Existing legal requirements;
Overall compliance status and history of the company or facility;
Robustness of a company’s quality risk management activities;
Complexity of the site;
Complexity of the manufacturing process;
Complexity of the product and its therapeutic significance;
Number and significance of quality defects (e.g., recall);
Results of previous audits/inspections;
Major changes of building, equipment, processes, key personnel;
Experience with manufacturing of a product (e.g., frequency, volume, number of batches);
e  Test results of official control laboratories.

Periodic review

To select, evaluate and interpret trend results of data within the product quality review;
To interpret monitoring data (e.g., to support an assessment of the appropriateness of
revalidation or changes in sampling).

Change
management /
change control

e Tomanage changes based on knowledge and information
accumulated in pharmaceutical development and during manufacturing;
To evaluate the impact of the changes on the availability of the final product;
To evaluate the impact on product quality of changes to the facility, equipment, material,
manufacturing process or technical transfers;
e To determine appropriate actions preceding the implementation of a change, e.g.,
additional testing, (re)qualification, (re)validation or communication with regulators.

Continual To facilitate continual improvement in processes throughout the product lifecycle.
improvement
2 Quality Risk Management as Part of Regulatory Operations
Inspection and e To assist with resource allocation including, for example, inspection planning and frequency,
assessment and inspection and assessment intensity (see "Auditing" section in Annex II.1);
activities e To evaluate the significance of, for example, quality defects, potential recalls and
inspectional findings;
To determine the appropriateness and type of post-inspection regulatory follow-up;
To evaluate information submitted by industry  includingpharmaceutical development
information;
To evaluate impact of proposed variations or changes;
To identify risks which should be communicated between inspectors and assessors to
facilitate better understanding of how risks can be or are controlled (e.g., parametric
release, Process Analytical Technology (PAT)).
3 Quality Risk Management as Part of development
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e To design a quality product and its manufacturing process to consistently deliver the
intended performance of the product (see ICH Q8);

e To enhance knowledge of product performance over a wide range of material
attributes (e.g., particle size distribution, moisture content, flow properties),
processing options and process parameters;

To assess the critical attributes of raw materials, solvents, Active Pharmaceutical

e Ingredient (API) starting materials, APIs, excipients, or packaging materials;

e To establish appropriate specifications, identify critical process parameters and establish
manufacturing controls (e.g., using information from pharmaceutical development studies
regarding the clinical significance of quality attributes and the ability to control them during
processing);

e To decrease variability of quality attributes:

. reduce product and material defects;
o reduce manufacturing defects.

e To assess the need for additional studies (e.g., bioequivalence, stability) relating to scale up
and technology transfer;

e To make use of the “design space” concept (see ICH Q8).

4 Quality Risk Management for Facilities, Equipment and Utilities
Design of facility / | ¢ To determine appropriate zones when designing buildings and facilities, e.qg.,
equipment o flow of material and personnel;

minimize contamination;

pest control measures;

prevention of mix-ups;

open versus closed equipment;

clean rooms versus isolator technologies;

o dedicated or segregated facilities / equipment.

e To determine appropriate product contact materials for equipment and containers (e.g.,
selection of stainless steel grade, gaskets, lubricants);

e To determine appropriate utilities (e.g., steam, gases, power source, compressed air,
heating, ventilation and air conditioning (HVAC), water);

e To determine appropriate preventive maintenance for associated equipment (e.g., inventory
of necessary spare parts).

O O O O O

Hygiene aspects in
facilities

To protect the product from environmental hazards, including chemical, microbiological, and
physical hazards (e.g., determining appropriate clothing and gowning, hygiene concerns);
To protect the environment (e.g., personnel, potential for cross-contamination) from hazards
related to the product being manufactured.

Quialification of
facility/equipment/
utilities

To determine the scope and extent of qualification of facilities, buildings, and production
equipment and/or laboratory instruments (including proper calibration methods).

Cleaning of
equipment and
environmental
control

To differentiate efforts and decisions based on the intended use (e.g., multi- versus single-
purpose, batch versus continuous production);
To determine acceptable (specified) cleaning validation limits.

Calibration/preven
tive maintenance

To set appropriate calibration and maintenance schedules.

Computer systems
and computer

To select the design of computer hardware and software (e.g., modular, structured, fault
tolerance);

controlled To determine the extent of validation, e.g.,
equipment . identification of critical performance parameters;
. selection of the requirements and design;
. code review;
o the extent of testing and test methods;
o reliability of electronic records and signatures.
5 Quality Risk Management as Part of Materials Management

Assessment and
evaluation of
suppliers and

e To provide a comprehensive evaluation of suppliers and contract manufacturers (e.qg.,
auditing, supplier quality agreements).
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contract
manufacturers

Starting material

e To assess differences and possible quality risks associated with variability in starting
materials (e.g., age, route of synthesis).

Use of materials

e To determine whether it is appropriate to use material under quarantine (e.g., for further
internal processing);
e To determine appropriateness of reprocessing, reworking, use of returned goods.

Storage, logistics
and distribution

e To assess the adequacy of arrangements to ensure maintenance of appropriate
storage and transport conditions (e.g., temperature, humidity, container design);

sampling & testing

conditions e To determine the effect on product quality of discrepancies in storage or transport
conditions (e.g., cold chain management) in conjunction with other ICH guidelines;

e To maintain infrastructure (e.g., capacity to ensure proper shipping conditions,
interim storage, handling of hazardous materials and controlled substances, customs
clearance);

e To provide information for ensuring the availability of pharmaceuticals (e.g., ranking risks to
the supply chain).

6 Quality Risk Management as Part of Production
Validation e To identify the scope and extent of verification, qualification and validation activities(e.g.,
analytical methods, processes, equipment and cleaning methods;

e To determine the extent for follow-up activities (e.g., sampling, monitoring and re-
validation);

e To distinguish between critical and non-critical process steps to facilitate design of a
validation study.

In-process e To evaluate the frequency and extent of in-process control testing (e.g., to justify reduced

testing under conditions of proven control);
e To evaluate and justify the use of process analytical technologies (PAT) in conjunction with
parametric and real time release.

expiration date

Production e To determine appropriate production planning (e.g., dedicated, campaign and
planning concurrent production process sequences).
7 Quality Risk Management as Part of Laboratory Control and Stability
Studies
Out of e To identify potential root causes and corrective actions during the investigation of out of
specification specification results.
results
Retest period / e To evaluate adequacy of storage and testing of intermediates, excipients and starting

materials.

8

Quality Risk Management as Part of Packaging and Labelling

Design of e To design the secondary package for the protection of primary packaged product (e.g., to
packages ensure product authenticity, label legibility).

Selection of e To determine the critical parameters of the container closure system.

container closure

system

Label controls

To design label control procedures based on the potential for mix-ups involving different
product labels, including different versions of the same label.
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