a =) P A A @ ) 1
Uszaninavesmsosnuuuainglnsainseullanguiniesins ieaannudoslumsiang.
LYAIOUATIOVDUATOIINT LAZAANYANTTUFEIVOINU DU eNa

a v X [ @
11!15@@']1!Naﬂﬂ']ﬁﬁﬁﬂﬂuﬁﬂﬂﬁﬂ‘llﬂﬂ%Qﬁ’mﬁzﬂf’)\i

2

Innfinusifudumilveamsinmmuvdngasinnmaasuriuda
1913310130z ANVaoany
AULAFITUFUANANS VHIINGITOYTN
2567

'
a a Ad a o
aﬂlﬁﬂmﬂu%mmmmaayjm



a ) Pl N 1) o r |
Usz@nimavesmsoonuuuadnglnsainsouanguiniodns ieaaanudeslumsis
UNAIOUATIIVDAUATOIINT LAZAANYANT TNTev0ImTnudondn

a v X [ @
11!15\1\1']1!Naﬂﬂ']“l’iﬁﬁﬂ’lll“l’iﬂﬁﬁi‘llﬂﬂﬂﬁﬁ’)ﬂﬁzﬂ@ﬁ

< : &

nniinusiidudunilsvesnsinmauwdngas inenaasuiiiaia
AMImeIIeuitazaNlasasy
AULENFITUFUAIAAT UHIINOIGOYTN
2567

'
a a Aadg a [
ﬁﬂlﬁﬂﬁlﬂuﬂlﬂﬂﬂﬂ?ﬂﬂﬂ1aﬂﬂviw1



THE EFFECTIVENESS OF MACHINE SAFEGUARD FOR REDUCING MACHINE AND
BEHAVIORS RISKS AMONG PRODUCTION WORKERS IN A PET FOOD FACTORY'S

RAYONG PROVINCE

PHITCHAYA SATHIPCHAN

A THESIS SUBMITTED IN PARTIAL FULFILLMENT OF
THE REQUIREMENTS FOR MASTER DEGREE OF SCIENCE
IN OCCUPATIONAL HEALTH AND SAFETY
FACULTY OF PUBLIC HEALTH
BURAPHA UNIVERSITY
2024

COPYRIGHT OF BURAPHA UNIVERSITY



TAD®IT /vt

:bes / 6€:¥T:8T L9GZ90Z2

€1

741 86G0Z6V9 STSSULT Nng ”””II""”I

o a 4 a = a
ﬂm%ﬂiiuﬂ?iﬂ')ﬂﬂﬂ?ﬂEJ']uW‘LlﬁLLﬁSﬁﬂiuSﬂiillﬂ']iﬁ@‘ll’.lﬂfﬂuwuﬂ@%}W%']im']

a = 4 a =Y o ' ) dy ~9’ I~ v a v & =)
ANIUAUTUDI WYY TNWHIUNT RUVULAN Lﬁu/ﬁllﬂ'ﬁiﬂlllu/ﬂ'ﬂuﬁuﬂsuf’]\‘lﬂ’]iﬂﬂ'ﬂ’l@’lﬂ

8

a =Y 4
AUSATTUMTAIUAUINYTUNUD

el . lo
219138MS NS AN

1 4 i o £
(§reenens10sd as.Frgns oleudng)

&t ]
219136713 n8192

4 w o 4
(509F1TNI19158 ﬂi.ﬁ%iﬂu ﬁ}@NWQﬁ)

vangasInnmansuniudia madnenansuilsuazanulaeasns vewnInedeysw

a =Y 4
AUSNITUMITOUINYTUNUT

_________________________________________ ATTUNT

1 4 { o £
@B 0m1eas191358 A5.55¢T @eudng)

ATIUNII

I'd w' A
(5991519158 A5.A3501 ﬁ'au‘ww)

A3IUNI

o @ [
(309MANT10138 AT UUNNT ﬂmiwmﬁ)

4
AULANDUSATITUGUAITAT

o @
(399MET81519158 A9. q’;’ﬁ IDAVNNY)

/8 . Lﬁal.l_ﬂ?.d?mw{___

e J5b)

v a A a a a sy v = - 1 :
HadinInends unInendoysw eyaia InsuInendnusatuiidludiunilsves

msfinyImunangasInenmansuniuda nanixedieusianazanulasasy ve

UM INGITEYTN



64920598: U9 130U INBazANVaAny; .4, (B130uNsLazANNaeany)
o o o 4 - i o 4 A e - o
ManAwy: NaseulanguInI 039N/ ANUIFBUATOIINI/ WHANTTUaoAny
a a o 4 a A 9 L4 a z§ [
Wy aNgIuns : dseansnaveanmseonuuuainginaiasevilanguiniddng
d’ ci 9 =R 1 @ d’ [ a d' v 1 a
MOAAANNIFE UM SINDIHAIOUATIBYDUATOITNT LAZAANYANTTUTEIURINUNNUFENEn
a v d 1 ' [ [
T T59UHAND 1M TFA UMY TIUD 9991 IAT 2894, (THE EFFECTIVENESS OF MACHINE
SAFEGUARD FOR REDUCING MACHINE AND BEHAVIORS RISKS AMONG PRODUCTION
WORKERS IN A PET FOOD FACTORY'S RAYONG PROVINCE) Adi£354N13AILAY
a A = ~ o £ Aw oY &
IMNUNUT: TIgND 188NANA, Ph.D., ATTAN aounad U w.a. 2567.
=® g‘/ dy A o s A = a A S a
M3fANIATIN Vingilseasaernilszansnanmseonuuuginsainaseiangy
iodsziliunnudsIgnsuas 180 uA3 09905 azas wnganssulasanovesninauihonan
v J 1 ' [ [ H a
psdaiudailslusiniaszees Taeliuuanelumsosnuuuiaseullanguaiuuasgiu ISO
12100: 2010 1Az H1ATFIU OSHA 1910.212 tazmslsziiunnuadeignsuns10ueun3099nTa L
v Y v
ATV ISO 14121-1 wieunadsnmnganssutasassvesminaudhonan AoutazaAafan
a ] g’/ = a o I 1 A [ ~ Y A
AT0UTANQY LINTUADUMIANYINSIVBRONUU DN 4 dIU ADEIUN 1 MIBONUVUAIIIN
a LY 4 [ a o d
A59UUANIUUNAITUATIBVDUAT DITNTHAADINITAAT ATWNITAFIU ISO 12100: 2010 1AL
11A3311 OSHA 1910.212 @aui 2 myaeunwdeyani l) aAnwitenels wag ngdnssuilasans

9 H '
GUEN’W‘L!ﬂ\’ﬂ‘L!PhEJW’ﬁ@]ﬂﬂu!tﬁ%ﬂaﬂﬁﬂﬁﬂﬁﬂiﬂﬂﬂﬂﬂqu dIun 3 ﬂﬁﬁﬁ?%Wi}@lﬂiﬂJﬂaﬂﬂﬂﬂﬂlﬂﬂ

e

winnurhenan noutazaIRanINnsoulanqu tag dIUN 4 MIYssiuaNUFEIPABUATIY
x v H
YDUATOIVNIAWNIATYIM ISO 14121-1 AoUHAzHAIAAAINATOUTARgN
namsane TumseenuubuazlszliuaNUTeAoUATIBVBUATOIINTHLI N3
a S 33| a A @
ponuuunaseutlanquitiulUauunasgiu OSHA 1910.212 HamsisziuaNuasIgao AT 18904
A @ ' a & g @ A = <3| @ A = F a
1A3999NIANAI0N NouAAATluIZAY 4 ¥ 1@ huna1 iTlusgay 1 ¥se 1@eatios ngaAnsTY
' Y v 1 '
UavadereamiinuINLAIUN LA (P<0.05) 8nt3ums Bypass 19509905 NWITNOILINGAnTsua
v
awadu lunuanuuanais midiamganssutlasassueaminau nun tazmsd1519nNi

wolvweswiinauwun wiinauaiulnglinnuiawelathunais e un



64920598: MAJOR: OCCUPATIONAL HEALTH AND SAFETY; M.Sc.
(OCCUPATIONAL HEALTH AND SAFETY)

KEYWORDS: MACCHINE HAZARD/ MACHINE RISK/ SAFE BEHAVIORS

PHITCHAYA SATHIPCHAN : THE EFFECTIVENESS OF MACHINE
SAFEGUARD FOR REDUCING MACHINE AND BEHAVIORS RISKS AMONG
PRODUCTION WORKERS IN A PET FOOD FACTORY'S RAYONG PROVINCE.
ADVISORY COMMITTEE: TEERAYUT SA-NGIAMSAK, Ph.D. SRIRAT LORMPHONGS

2024.

This study aims to evaluate the effectiveness of enclosing devices to assess the
dangerous points of machinery and establish safe behaviors among employees in a certain animal
feed production facility in Rayong Province. The design approach follows ISO 12100:2010 and
OSHA 1910.212 standards for guarding, as well as ISO 14121-1 standard for risk assessment of
machinery. The research is divided into four parts, the first one is design and construction of
guards covering hazardous areas of animal feed production machinery according to ISO
12100:2010 and OSHA 1910.212. the second is general data collection, satisfaction levels, and
safety behaviors of production employees before and after the installation of guards. The third is
survey of safety behaviors of production employees before and after guard installation. And last
one is risk assessment of machinery according to ISO 14121-1 before and after guard installation.

The results show that the guard designs comply with OSHA 1910.212 standards. Risk
assessments of machinery decreased from Level 4 (medium risk) before installation to Level 1
(low risk), meeting standard criteria. Overall safety behaviors of employees improved
significantly (P<0.05), except for machine bypass behaviors, where employees exhibited good
behaviors consistently from the outset with no significant difference. Employee satisfaction

surveys indicated that a majority of employees were moderately to highly satisfied.
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Has
the risk been
adoquately reduced?”
jadeguabe nsk reduction:
se= Clause &)

i RISK ASSESEMENT according 1o Clause &
Delermination of the limils
af the machinery {se= 5.3) =
Hazard identifi cation This ierative risk redudion process shall be carhed
jsee 5.4 and Annex B) : out separalely for mach hazard, hazardous siuaton,
+ f under each condition of use.
e =)
¥
I Risk avaluation (sec 5.8) |

Dacumesntation
[sme Clause T)

b reduped
by imherenily safe
design
measures?

Al each step of the ilesalive process: risk estimabion, risk
evaluation and, if applicable, risk comparison.

Step 1

Risk reduction b_'.l' = the
inherently safe ———
CMGRAE N AR risk reduction

—_— achisved?

Can
the risk.
be reduced by guards,
protective
devices?

YES

Eilap T

Rk reduction by

Implementation of

complementary
protective measures

{see 8.3}

Is the

RO - ton for use intended
risk reduction
{sme 6.4} achieved?

! The first ime the guestion is asked. it is answered by the result of the initial risk sssessment.

YES

' H Y Y
INAN 14 lLNuNQLLﬁﬂQﬂi‘éﬁ‘]J’Juﬂ"liﬁﬂﬂ’J”lﬁJl?TﬂQS’nJﬁﬂt’j%ﬂ”ISTI"I“]f”Iﬁ"IZJGUHWEJu

1: ISO 12100 (2010)
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Risk assessment
(based on defined limits and intended use of the machine)

Protective measures implemented by the
designer (see Figure 1)

Step 1 : Inherently safe design measures

Safeguarding and
complementary
protective measures

Residual risk
Information for use” after '
« at the machine protective
— warning signs, signals measures
— wamning devices implemented

» in the instruction handbook bYIThE‘
designer

User input” Designer input

Protective measures implemented by the

c

user <
including those based on the
information for use provided by the designer

+ Organization
— safe working procedures
— supervision Residual risk
— permit-to-work systems after all

* Provision and use of f;g;zztgz
additional safeguards ° .

implemented

+ Use of personal protective
equipment
+ Training, efc.

7NN 15 ﬂi%ﬁ‘UTL!ﬂ"lii’]i’]ﬂu‘ﬂ‘ﬂlﬁﬂaﬂﬂ’ﬂmaﬂﬂ

1: ISO 12100 (2010)
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Severity of

harm

That can
result from
the considered

hazard

and

Probability of occurrence of that harm

Exposure of person(s) to the hazard

The occurrence of a hazardous event

The possibility to avoid or

limit the harm
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