ABSTRACT

There are many formal techniques for the systematic analysis of occupational safety and
health in general as well as specific areas. Currently there is increased interest in the
evaluation of environmental safety and health. In the light of this a project was initiated
for the evaluation of environmental safety and health at the Sultan Yusuf Hydro Electric
Power generation Plant (JOR Power Station) at Cameron Highlands in Pahang. It was
with a view to creating a conceptual framework for hazard identification and risk
assessment at the power generating station of the plant and to recommend control
measures with respect to environmental safety and health for the people, particularly the

employees and workers, the process and the environment.

In this study hazard identification was used to identify the primary and secondary or
specific hazards which may be inherent in the system and determined as serious threat
for plant operation and maintenance. The following methods were used to identify
hazards at the JOR hydroelectric Power Station: checklists, work place inspection which
included observation and interview, task safety analysis or job hazard analysis as well

as accident and incident investigation.

For risk assessment, the Likert scale was complemented by the Severity matrix analysis
in order to determine the probability and extent of the situation at the Power generation
plant. Together with the hazards identified, risk assessment was used to identify control
measures in order to mitigate, as well as, eliminate hazards in the system by applying
some controlling method such as, personal protective equipment, administrative and
engineering control which would subsequently be monitored in order to establish a
safety system for the plant. Meanwhile, wastes-related risks are also identified and

mitigated in purpose study plant.



A total of forty-one important hazard items were identified at the JOR power station
system. These hazards were mainly identified by means of checklists which were
sourced from literature and subsequently customized for the current purpose. Risk
assessment was conducted by initially classifying the hazards into three levels such as
Low, Medium and High. Generally 66% of the hazards identified were at low risk, 32%
at medium and 2% at high risk. This indicated that there was sufficient awareness and
commitment to safety and health at the Sultan Yusuf Hydro Electric Power generation
Plant (JOR power station). There was a resident safety officer in place with a safety
committee who together ensure the safety and health of the plant. Meanwhile the JOR
Power Station was also certified by MS 1722:2005, OHSAS 18001, MS ISO
14001:2004, MS ISO 9001:2000 and scheduled waste regulation 2005 which give
credibility to the current study in creating a working framework which may find
widespread application in the future. This study was with a view to creating a model
which may be used to identify hazards and assess risks at similar power generation
plants of a hydro electric nature, as well as, to enable new hydro electric power

generation plants to put a safety system in place.



ABSTRAK

Terdapat pelbagai teknik formal untuk analisis sistematik keselamatan dan kesihatan
pekerjaan dari segi umum dan spesifik. Pada masa kini terdapat semakin tinggi
perhatian ditumpukan kepada penilaian keselamatan dan kesihatan dalam persekitaran.
Justeru, sebuah projek dijalankan untuk menilai keselamatan dan kesihatan persekitaran
diloji janakuasa hidro-elektrik Sultan Yusuf (Stesen janakuasa JOR) di Cameron
Highlands, Pahang. Ini berdasarkan kehendak untuk membuat rangka kerja konsep
pengenal pastian bahaya dan penilaian risiko di stesen jana kuasa loji tersebut dan juga
untuk memberi saranan langkah-langkah kawalan untuk keselamatan dan kesihatan
persekitaran bagi orang ramai, khususnya staf dan pekerja, dan proses serta

persekitaran.

Untuk mengenal pasti bahaya senarai semak yang relevan selalu digunakan untuk
mengenal pasti bahaya utama dan sekunder yang spesifik yang sedia ada dalam sistem.
Ini mengambil kira hazards yang mungkin di tentukan sebagai menjana ancaman serius
terhadap pekerja, fasiliti dan alam sekitar. Kaedah berikut digunakan untuk mengenal
pasti bahaya di stesen jana kuasa hidro-elektric JOR: senarai semak, pemeriksaan
tempat kerja yang merangkumi pemerhatian dan temu bual, analisis keselamatan

tugasan atau analisis bahaya kerja serta penyiasatan kemalangan dan insiden.

Untuk menilai risiko, skala Likert dikomplemen oleh analisis matriks keterukan
(Severity matrix analysis) untuk menentukan probabiliti dan takat situasi di stesen
janakuasa tersebut. Bersama bahaya yang dikenal pasti, penilaian risiko juga akan
digunakan untuk mengenal pasti langkah-langkah kawalan supaya gerakan mitigasi dan

nyah hazard dalam sistem boleh dipantau seterusnya sebagai usaha membina sistem



keselamatan untuk loji itu. Model tersebut akan diuji pematuhan serta prestasinya

seperti dinyatakan dalam objektif reka bentuk implementasi keselamatan dalam loji itu.

Sebanyak 41 hazard items penting dikenal pasti dalam sistem di stesen janakuasa JOR.
Hazard-hazard ini kebanyakannya dikenal pasti melalui senerai semak yang di dapati
daripada literatur dan seterusnya diadaptasi untuk disesuaikan bagi tujuan semasa.
Penilaian risiko dilakukan bermula dengan mengklasifikasikan bahaya kepada tiga
tahap iaitu Rendah, Pertengahan dan Tinggi. Umumnya, 66% bahaya dikenal pasti
sebagai berisiko rendah, 32% berisiko pertengahan dan 2% berisiko tinggi. Ini
menunjukkan terdapat kesedaran dan komitmen secukupnya terhadap keselamatan dan
kesihatan di loji janakuasa hidro-elektrik Sultan Yusuf (stesen janakuasa JOR).
Terdapat pegawai keselamatan yang bermastautindi sana dan juga jawatankuasa
keselamatan yang bekerjasama untuk memastikan keselamatan dan kesihatan pusat
janakuasa tersebut. Dalam pada itu, stesen janakuasa JOR telah menerima pengiktirafan
MS 1722:2005, OHSAS 18001, MS ISO 14001:2004, MS 1SO 9001:2000 dan sisa
terjadual peraturan 2005 yang memberi kredibiliti kepada kajian pengkaji dalam
membangunkan model working yang besar kemungkinan dapat diaplikasi secara meluas
pada masa hadapan. Tujuan kajian adalah untuk membina suatu model yang boleh
digunakan untuk mengenal pasti bahaya (hazard) dan menilai risiko di loji janakuasa
hiro-elektrik yang serupa dan juga membenarkan loji penjanakuasa hidro-elektriuk yang

baru untuk memasang sistem keselamatan mereka.
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