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Abstract : To meet increased demand and lead to execution of successful overseas's plant construction, A prompt System is urgently needed to
carries prevention and control of hazards associated with work related tasks and activities. This study is aimed to develop efficient and
reliable safety management program to identify control measures for high risk activities by choosing and conducting proper risk assessment
methodology that addresses Risk Priority Number(RPN) of adverse eftects.
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Identify Potential Hazard
-HAZOP, PHA, elc.
Analysis likelihood of Accident Effect Analysis
accident occurrence -BI- 0 e
-FTA, ETA -Thermal Radiation
-Accident case - Toxic Effect
Calculation of Risk
-Personal risk
-Social risk
Assessment and Measure
-Discrimination of risk
-Counter measure

Fig. 1. Steps of risk assessment,

Table 1. Qualitative risk assessment,

Types Description

It is a useful tool that can be recongnizing of minimal risk by
Checklist utilizing the pre-prepared checklist.

frequently use to demonstrate about progress according to
standard procedure

The analysis technique that recognize the risk in advance at the
design stage of the process so when hazard is found later can

PHA .

be saving the cost.

Applied in the early stages of the plant development

Method to derive systematically about risk factor of processand
HAZOP | operating issues caused by desorption phenomenon which
deviate from the design intent

Method to grasp FM and influence of FM by making chart for
FMECA |precedence of the risk about the failure mode result of process
or plant equipment and failure mode

Brainstorming approach that uses "What If" by organized

specialist questioning to:

- Postulate potential upsets that may result in accidents or
system performance problem.

- Ensure that appropriate safequards against those problems are
in place

* PHA : Preliminary Hazard Analysis

* HAZOP : Hazard and Operability

* FMECA : Failure Mode, Effects and Criticality Analysis

What-TF

Table 2. Quantitative risk assessment,

Types Description

Method to identify causes on specified one accident not all
FTA system failure.

Efficient method to evaluate frequency of accident using
FAULT to combine a series of lower level events

Analysis technique for identifying and evaluating the
ETA sequence of events in a potential accident scenario
following occurrence of an initiating event

blend of fault tree and event tree analysis to identify chains
Cccc - ;
of events that can result in undesirable consequences.

* FTA : Fault Tree Analysis * ETA : Event Tree Analysis
* CCC : Cause-Consequence Analysis
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Fig. 2. Flow chart of risk assessment,
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Table 3. Occurrence,

Level Description Score
Hich Very high occurrence of creating an accident 3
& Over 20% of all accidents
. High occurrence of creating an accident
Medium 10~20% of all accidents 2
Low Moderate occurrence of creating an accident 1
Less than 10% of all accident
Table 4, Severity.
Level Description Score
Hich Severity of an accident is very high Over 3
s 3months of medical treatment
. Severity of an accident is moderately high
Medium 4~12weeks of medical treatment 2
Severity of an accident is moderately
Low medium Less than 4 weeks of medical 1
treatment
Table 5, Risk level.
Risk Control plan Note
1 Minor Risk Training Secondary
23 Acceptable Risk Daily Control Control
. . Improve work
4,6 Undesirable Risk methods Mandatory
- — Control
9 Unacceptable Risk Elimination
INo. |SMP-02-01 ‘Subcontractor HSE Dept. ‘ su/&;unzm =]
Ol SHb
- | # LY

Name ByungKi Yo . 14-Nov-06 Discipiine

Used Equipment Job Hazards Type of accidont | Severity | Frequency Preventive measures Remarks

faling objects during ifting ACS | Falling objects | Medium | Medium | 4

asc |,
Buiding

fing| Falingobjects | High | High 6 . Management of labors

1
Fig. 3. Examples of risk assessment,
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Table 6. Risk level,

Level Description
1 Death, system loss, or irreversible environmental damage
) Severg injury, occupe}tional illness, major system damage, or
reversible severe environmental damage
3 Injury requiring medical attention
4 Possible minor injury, minor system damage, or minimal

environmental damage

Table 7. Occurrence,

Level Description
A Expected to occur frequently.
B Will occur several times in the life of an item.
C Likely to occur sometime in the life of an item.
D Unlikely, but possible to occur in the life of and item.
E So unlikely it can be assumed occurrence may not be experienced.
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Hazard Severity
OCCURRENCE
1 - Catastrophic 2 - Major 3 - Moderate 4 - Minor
A - Frequent 3A 4A
B - Probable 3B 4B
C - Occasional 3C 4ac
D - Unlikely 1D 2D 3D 4D
E - Remote 1E 2E 3E 4E
CATEGORIES SERIOUS MEDIUM Low
WITHIN 1-7 WITHIN 30 WITHIN 90
ACTION DAYS DAYS DAYS

Fig. 4. Hazard and risk assessment matrix,
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4.3.1. M (Occurrence)
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Table 8, Occurrence,

Level Occurrence frequency Likelihood ratio for accident occurrence
10 Extreme 1 case within a month
9 (Inevitable accident) 1 case within 3 months
8 High 1 case within 6 months
7 (Repeated accident) 1 case within 9 months
6 1 case within a year

Moderate .
5 (Occasional accident) 1 case within 2 years
4 1 case within 3 years
3 Low 1 case within 4 years
2 (Less accident relatively) 1 case within 5 years

1 Rare

case more than 5 years

Table 9, Severity,

Level Accident severity Standard classification of human injuries
10 Danger without warning Fatality
. . Permanent total disability
? Danger with warning (Personal damage Ist level)
Permanent total disability
8 Exireme (Personal damage 2nd ~ 3rd level)
. Permanent total disability
7 High (Personal damage 4th ~6th level)
Permanent total disability
6 Moderate (Personal damage 7th ~10th level)
5 Low Permanent total disability
(Personal damage 11th ~14th level)
Permanent partial disability
4 Very low (More than 4 weeks)
. Permanent partial disability
3 Minor (Less than 4 weeks)
2 Very minor Temporary partial disability
1 Nothing Nearmiss
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4.3.4. RPN(Risk Priority Number)
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Table 10, Detection,

Level Det.ectlop Detection criteria
Classification
10 Uncertain No probablhty to detect potential acc1fient
cause/mechanism, then subsequent accident type
No probability to detect potential accident
Almost 7 . .
9 nothin cause/mechanism, then subsequent accident type via
J safety management
Very low probability to detect potential accident
8 Very low |cause/mechanism, then subsequent accident type via
safety management
Low probability to detect potential accident
7 Low cause/mechanism, then subsequent accident
type via safety management
Moderate & Moderate and low prqbablllty to detect potentle}l
6 low accident cause/mechanism, then subsequent accident
type via safety management
Moderate probability to detect potential accident
5 Moderate | cause/mechanism, then subsequent accident type via
safety management
. High and moderate probability to detect potential
High & 4 . .
4 Moderate accident cause/mechanism, then subsequent accident
type via safety management
High probability to detect potential accident
3 High cause/mechanism, then subsequent accident type via
safety management
Very high probability to detect potential accident
2 Very high |cause/mechanism, then subsequent accident type via
safety management
Almost certain probability to detect potential accident
Almost . . .
1 certain cause/mechanism, then subsequent accident type via
safety management
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Classify Activities » Classify related drawing and Specification
» Classify Activities on each discipline
Analyze task +Analyze task

Types of Potential Accident *Arange types of potential accident
+Amrange Effect of potential accident

« Identify hazards and Develop the Data base

1

el | .;
e
i

Rt Occurrence(0)
LR pemerere

Analysis d *Quantitative analysis according to standard
Detection(D)

+ Relative priority (RPN = Occurrence x Severity x Detection)

* Review the feasibility of countermeasure on more than
‘RPN 100’ or more than ‘Severity 8'

» Perform task and HSE Activities

+» Monitoring of Supervisor, HSE Personnel on performing
HSE Responsibilities

« Stop the work on Non-conformance items and Request
measure again

Fig. 6. HSE process according to FMEA,
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'
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Fig. 7. Procedure for propulsion risk assessment,
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Table 11, Risk assessment weak point,
Step Weak Point

. Lack of planning and communication with line
management in case of change on process in the
workplace.

2. Lack of employee training in the workplace.

3. Lack of awareness of preliminary hazards

identification and analysis for the specific operation.

Preparation

. Lack of professional inspectors

2. Limitation of using evaluation checklist for safety
Hazard Identification| and health

- Quality of inspection is dependent upon the checklist
- Important information can be missing or overlooked

1. Limited to likelihood and severity

Risk Estimation 2. Limitation of applying formulas

Risk Determination | 1. Lack of measures for the tolerable risks

Risk Reduction |1. Lack of active risk reduction measures
Measures & 2. Lack of follow-up functions for the risk reduction
Implementation measures
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Risk Assessment Meeting
- Minimize the Risk according to result of meetin:
- Identify high risk (RPN < more than 100)
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- Establishment of Countermeasure
- Pre-Simulation on Risk
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Fig. 8. process Flow,
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Table 12, Transportation of materials,

Rank RPN Potential Causes of Accident Note
1 108 Cut of Slings
2 100 No installation of Tag Lines
3 96 No installation of Stopper
4 81 No set-up of off limits Severity 9
5 48 Employees' unsafe act

Table 13, Lifting and assembly,

Rank RPN Potential Causes of Accident Note
1 252 Cut of Slings
2 240 No installation of Lifelines
3 140 No installation of Body harness's hanger
4 120 Insufficient installation of safety net
5 105  |Insufficient installation of Outrigger's support]
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Fig. 9. Examples of FMEA(pipe rack).

Table 14, Installation of grating.

Rank RPN Potential Causes of Accident Note
1 144 No installation of working platform
2 140 Not following of working order
3 108  [nsufficient installation of open hole cover
4 90 Top and bottom simultaneous work
5 64  |No installation of Body harness's hanger| Severity 8
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Table 15, High-risk group,

Transportation of materials

Rank RPN Potential Causes of Accident Note
1 108 Cut of Slings S-PCM
2 100 No installation of Tag Lines

Lifting and assembly

Rank RPN Potential Causes of Accident Note
1 252 Cut of Slings S-PCM
2 240 No installation of Lifelines
3 140 No installation of Body harness's hanger S-PCM
4 120 Insufficient installation of safety net
5 105  |Insufficient installation of Outrigger's support

Installation of grating

Rank RPN Potential Causes of Accident Note
1 144 No installation of working platform S-PCM
2 140 Not following of working order
3 108 Insufficient installation of open hole cover

Table 16, Secondary evaluation,

Transportation of materials

Rank RPN Potential Causes of Accident Note
1 104 Cut of Slings
Lifting and assembly

Rank RPN Potential Causes of Accident Note
1 120 Cut of Slings
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Table 17, Operation effect,

L current Risk FMEA

Division P Remarks
Assessment Application

Risk Likelihood Léif/'gr‘l‘;;’d

grade Severity Detection

Risk Risk reduction | Risk reduction | FMEA method determines
Reduction | Mmeasures from | measures from |level of risk from not only
Measures one-time risk | secondary risk [risk itself but also causation

identification identification factors.

FMEA application for the
Multiple general process plant shall

Apply to | General Process Fast Track be reason of inefficient

object Plant Business Unit | operation due to excessive
measures.
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