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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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function
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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

A 7 X
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