creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86t AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Metok ELIChH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aeles 212 LWS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

[UCI]1804:21031-200000186181

s ZA}

o]
H

%!

aap A

A
ax

il

A )

A
1

]

o

2

2019

o 4 4



A AL

e

%!

A Ak A

A )

z

T

0

'y

-
E
H

20

20194

o 4 4



N

254

LRG|

s
_*o_l

L
ol

L
_*o_l
Ho



A 1 AT FRA B EA 1
Al 2 GITE HIT e 5
21 F GO BEA] e s 5
2.0 ZHGO] FIB BA] e 9
Al 3 A AT HFE e 15
A 4 A AT/ AT i s e, 18
41 0 ZAG AFEA F|F D AR et e, 18
411 A 224 GNGENT] = N 18
412 ZUW 2 AB] BAD AFF] oot 19

42 AHNAD A B T DPREEI. i, 23
421 A BEAa ™ TE] 7] mestimde, 23
422 9 =8 MFE(FEZ) AS] BAT AL e, 2

43 At BAS B A APE Bk DA HF 35
A4 A BA FE A HFOF e 38
141 A FE B A1) 2L A BA AGE o 38
A2 FB ZAT} ceveeeremiienisei s 49



Table List

Table 1 Various client and contractor joint efforts for the safety - 2
Table 2 Incident rate of shipbuilding and ship repair industry - 3
Table 3 Categorization Of Shlpbulldlng industry ....................................... 6

Table 4 Types of accidents and potential risk in shipbuilding process

Table 5 Example of Root Cause Analysis (RCA) responsibility in
accordance With inCident SEVErity - - wwsrrmremsseemseiinnenes 20
Table 6 Criteria of Actual Hurt Level (AHL) and Potential Hurt Level
(BHLYfrom ExaBnMODil =T - oo veeree st rtenssse dynesenenensenen, 7
Table 7 Comparison of two incident investigation cases ::swweeeeeee 37
Table &8 Categorization of serious injuries and fatalities from
shipbuilding and ship repair industry (2013 ~ 2017) ---eeeeeee 40

Table 9 Guidance of High-Potential (Hipo) severity assessment - 42

Table 10 Example of severity assessment matrix woeeeeeeseeeeesseeeneeees 45
Table 11 Example of occurrence likelihood criteria «««s:esseeeeesseeeeeee 46
Table 12 Example of CONSEQUENCE CIItEria s sresssressermssemmsseriesinns A7
Table 13 Example of incident investigation leve] «::weseeeeeeemseeeemeeeeneess 48

Table 14 Comparison of potential severity assessment through two

different guides .................................................................................. 49



Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.

Figure List

1 Work process of Shipbuilding industry «w-sseeseesrsimsssimennee. 7
2 Flow chart of the StUAy «wesssereeseremmesemmmesimsesiisse e 17
3 Example of incident investigation and control process = 21
4 Example of Root Cause Analysis (RCA) report «wweeeemeeeeee: 22
5 OSHA incident investigation guide - wssseemssremsssiusssneeannne. 23
6 Hurt-based approach from ExxXONMOBil - swseeesseesseesseeiceenns. 24
7 Mining the Diamond from EXXONMOhil -wsseesseessseeessseimsneinennee. 25
8 Severity level determination process from ExxonMobil -« 31
9 Probable severity assessment tool from Chevron oo 33
10 Principles for assessment of potential severity from BP - 34
11 Dropped objects consequence calculator oo 34
12 Records of serious injuries and fatalities in shipbuilding and

Shlp repair industry (2013 i 2017) ............................................... 39

13 Improved incident investigation and control process ---==== 44



Improvement of Potential Severity Assessment Process of

Incident Investigation in Shipbuilding Industry

JEONG HYUN YE

Department of Safety Engineering
Graduate School of Industry

Pukyong National University

Abstract

Korean shipbuilding companies have taken many efforts for safety over the
years by developing Health, Safety & Environment (HSE) Management
Systems, Procedures, Training, and studying Programs for prevention of
incidents. As a result, the shipbuilding industry has succeeded in reducing
overall injury rates. Nevertheless, the industry also noticed that incident rates
are still not at zero and more importantly, serious injuries and fatalities are still
occurring. One factor that may be attributing to this is the lack of managing
potential severity during incident investigations, most incident investigations are

mmplemented based on the actual result. Generally, each shipbuilding company



develops their customized incident investigation programs and these are also
commonly being focused on actual result. This study aimed to develop a shift
In strategy toward safety to classify the criteria of potential severity from any
incidents and manage that to prevent any recurrence or causing any serious
mnjuries or fatalities in the shipbuilding industry. Several global energy
companies have already developed potential severity management tools and
applied them in their incident investigations. In order to verify the necessity of
mprovement for current systems, a case study and comparative analysis
between a domestic shipbuilding company and several global energy companies
from foreign countries was mmplemented and comparison of two incident
Investigation cases from specific offshore projects was conducted to measure
the value of a potential severity system. Also, a checklist was established from
the data of fatalities and serious injuries in recent 5 years that occurred in
Korea shipbuilding industry and a proposal to verify high potential incidents in
the incident investigation process and comparative analysis between the
assessment by appling proposed checklist and the assessment from a global
energy company by using their own system was implemented. As a measure to
prevent any incidents, it is required to focus on potential severity assessment

during the incident investigation rather than to only control actual result. Hence,



this study aims to propose a realistic plan which enables to improve the
existing practices of incident investigation and control in the shipbuilding
industry.

Keywords: Potential Severity, Incident Investigation, Prevention of

Incidents, Shipbuilding Industry
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Table 1. Various client and contractor joint efforts for the safety

Programs Activities

! i Leadership Meetings,
Joint Safety Committees

Procedure Developments, etc.

HAZID, JSA, Walkthrough,

Joint Safety Programs onsite o
Stand-down/up, Training, etc.

Regular/Irregular Audits, Cold
Safety Audits Eye Review, Compliance
Check, etc.

Develope Standardized Safety
KSSS

. o Procedures with Korean
(Korean Shipbuilding Safety Standardization)

Shipbuilding Companies

Annual Safety Forums,

Various Safety Forums and Workshops Contractor Awards and

Workshops, etc.

71 A3} Table 294 Ze] 2000t &y oF 14723% old 4bg) A&

S A= o 0.8709% FE7A AT,



Table 2. Incident rate of shipbuilding and ship repair industry

No. of
No. of No. of Incident Fatality
Year Injured
Employees Fatalities Rate(%) Rate*

Persons
2000 90,842 1,258 33 14 3.6
2001 96,643 1,657 45 1.7 4.7
2002 98,279 1,974 42 2.0 4.3
2003 102,369 2,349 48 28 4.7
2004 117,156 2,366 44 2.0 3.8
2005 159,042 2,327 40 1.5 2.5
2006 118,559 2,240 48 1.9 4.0
2007 132,992 2,065 46 1.6 3.5
2008 134,699 2,375 45 1.8 3.3
2009 171,118 2,413 53 14 3.1
2010 177,433 2,122 47 1.2 2.6
2011 168,114 1,820 46 11 2.7
2012 180,661 1,760 51 1.0 2.8
2013 186,226 1,596 37 0.9 2.0
2014 215,833 1,713 37 0.8 1.7
2015 233,730 1,940 31 0.8 1.3
2016 229,899 1,911 32 0.8 14

* Fatality Rate = (No. of Fatalities / No. of Employees)*10,000
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Table 3. Categorization of shipbuilding industry

Industry Sub-class Sub-division Examples of Potential Risk
Oil tanker, cargo vessel, fishing vessel,
Steel vessel
refrigerator vessel, tug vessel and
construction
special vessels constructed by steel
Synthetic Fishing vessel, fish storing vessel, cargo
resins vessel | vessel and ferry constructed by
Vessel construction | synthetic resins
Construction Nouéall ome
(3511) and other Vessels constructed by nonferrous and
sailing vessel | wooden
construction
Shipbuilding Other vessel | Dredging vessel, rigs, floating structure
construction | and non-sailing vessel
Boat
Boat
Construction Canoe, sail boat and yacht which are
Construction
for accelerated by motor, wind, pedal, paddle
for
leisure/game and other similar boats
leisure/game
(3512)




Pre-
Outfitting

tatnching £ Delivery

Fig. 1. Work process of shipbuilding industry
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Table 4. Types of accidents and potential risks in shipbuilding process

Type of
Process
Accidents

Examples of Potential Risk

Pinch,
Steel Transportation | Collision, Trip,

etc.

1) Risk of collision and pinch while
accessing storage area

2) Risk of collision and pinch while
operating heavy vehicles and cranes
3) Risk of collision and pinch while
equipment/facility maintenance

4) Risk of trip and collapse while
loading/un-loading  steels

5) Risk of collision, dropped objects
and noise while doing other related

tasks

Pinch,
Pre-Blasting Collision, Trip,

Explosion, etc.

1) Risk of pinch while operating
conveyors

2) Risk of pinch and trip while
accessing the site

3) Risk of fire/explosion while
pre—heating

4) Risk of fire/exposion while drying

Pinch,
Steel Cutting

Collision, Trip,

1) Risk of pinch and trip while

transporting steel plates

_11_



Musculoskeleta

1 Disorder, etc.

2) Risk of pinch between equipment
and facilities

3) Risk of pinch due to signal
failure

4) Risk of collision with steel plates
5) Risk of exposure to fume and
noise, etc.

6) Risk of musuloskeletal disorder

Steel Fabrication

Fire/Explosion,
Musculoskeleta

1 Disorder, etc.

1) Risk of pinch by
pressuring/bending machines

2) Risk of exposure to line of fire
3) Risk of dropped objects

4) Risk of lifting and rigging failure

Block Assembly

Pinch,
Collision, Trip,
Electric shock,
Fire/Explosion,

Suffocation,

Fall,

Musculoskeleta

1 Disorder, etc.

1) Risk of dropped plates and pallets
2) Risk of dropped steel structure
while lifting and turn—-over

3) Risk of pinch, collision and fall
while rigging

4) Risk of fire while doint hot work
5) Risk of electric shock and

exposure to noise, etc. while welding

Blasting

Addiction, Fall,

1) Risk of fire/explosion in the

_12_



& Painting

Noise,
Fire/Explosion,
Suffocation,
Pinch, Trip,
Musculoskeleta

1 Disorder, etc.

blasting and painting shop

2) Risk of suffocation in confined
space

3) Risk of exposure to dust, noise
and chemicals

4) Risk of fall while doing painting
and blasting at the elevated area
5) Risk of musculoskeletal disorder

by improper working position

Pre-Erection

& Outfitting

Fall, Trip/Slip,
Collision,
Collapse,
Dropped
Objects,

Musculoskeleta

I Disorder, etc.

1) Risk of pinch, collision and trip
by poor housekeeping

2) Risk of trip and collapse
structure by welding failure

3) Risk of dropped outfitting
materials and tools

4) Risk of fall while working at
height (scaffolding work, using
MEWP, lifting & rigging, etc.)

Erection

Fall, Collision,
Dropped
Objects,

Trip/Slip,
Pinch,
Fire/Explosion,
Suffocation,

Dust,

1) Risk of dropped objects while
lifting and turn-over structure

2) Risk of fall while working at
height (lifting & rigging, block
setting, signal, using MEWP, etc.)
3) Risk of fire while cutting / fitting
/ welding the structure

4) Risk of suffocation while welding

_13_



Musculoskeleta

1 Disorder, etc.

inside of confined space (tanks,

vessels, etc.)

Fall, Collision,

1) Risk of fall while working at

height (using MEWP, scaffodling

Dropped work, lifting and rigging, working
Objects, on the ladder/platform, etc.)
Trip/Slip, 2) Risk of fire while doing hot work
Pinch, (grinding, welding, fitting, cutting,
Outfitting
Fire/Explosion, | etc.)
Suffocation, 3) Risk of trip/slip while moving at
Dust, congested area
Musculoskeleta | 4) Risk of collision with structure
1 Disorder, etc. | and outfittings
5) Risk of SIMOPs
Electric shock,
1) Risk of electric shock while
Pinch,
operating equipment
Suffocation,
2) Risk of pinch with mechanical
Commissioning Collision,
machines
Fire/Explosion,
3) Risk of man overboard while
Man

Overboard, etc.

accessing on the ship

_14_
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Data Collection * Incident Investigation Standard (KOSHA)
* Incident Investigation Standard (OSHA)

* Incident investigation cases from domestic
and foreign companies
» Incident statistics from domestic

shipbuilding company

Comparison assessment
of collected data

Comparison verification
of necessity

* Compare two different incident
investigation results

Suggest guidance of
Hipo-Severity

Assessment

* Apply for previous incident cases
« Comparison assessment with previous
investigation result by other company

Result and Discussion

Fig. 2 Flow chart of the study
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Table 5. Example of Root Cause Analysis (RCA) Responsibility in

accordance with incident severity

Incident Level RCA Responsibility

Fatal Incidents Joint Committee

Level A Incidents could cause Fatal Incidents Division Committee

Serious Incidents (Lead by Safety Dept.)

Lost Time Incidents

Level B

Property Incidents ( > 10 million won) Dept. related to

incidents

Except for A and B
Level C
(including serious near miss)

_20_



Category Work Team Safety Team ey | Orgeniamen Key Points | Relevant Doc.
Incident [ ncigent Occurs |
5
Incident
IE can | 1 Scene/Location Incident Report
Preservation
Preserve
Incident Scene | b | | = | Injured
Personnel
| I ! o
Incident Scene Emergency Incident Scene
Treatment | | | |
l Eyewitness
Investigation caen Scene Report
. _m Alert Type of Incident
|mlr2s|igaum Root Causes
RCA Report
Incident R Receive incident "
| eport | IRCA Confirmation/
1 fopail Other
[ rcarepor R '_l_‘ l
R Recurence
Drovention ! ! Report App Eliminate Root Prevention Plans
Confirmation/ 1 Causes (Root Cause
Receipt ination)
7 Cormacive Sy \
quest /
| Corrective Action Warning Ticket l
s Decision for
Medical
Treatment
Recurrence l
F i Responsibility
Activities Reflect Follow-Up
Bl Rin Request for F/Up |

Fig. 3 Example of incident investigation and control process
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Root Cause Analysis (RCA) Report
[Dane Written: (] Wiriter: 1
1. RCA Qutline
Incident Date Date incident reported: Period of investigation : Cate written and reported:
Department Posktion Hame{sign] Department Position Name{sign)
Investigator
2. Description
Title
Date & Time (Wieather : | | Location |
i |[Department) [Name) [Position) (age) [Date josned company)
Damage I Project |
Description

Fig. 4 Example of Root Cause Analysis (RCA) report
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Investigate All Incidents, Ineluding “Close Calls”

OSHA strongly encourages employers to investigate all workplace incidents—both those that cause
harm and the “close calls” that could have caused harm under slightly different circumstances.
Investigations are incident-prevention tools and should be an integral part of an occupational safety and
health management program in a workplace. Such a program is a structured way to identify and control
the hazards in a workplace, and should emphasize continual improvement in health and safety
performance. When done correctly, an effective incident investigation uncovers the root causes of the
incident or ‘close call’ that were the underlying factors. Most important, investigations can prevent
future incidents if appropriate actions are taken to correct the root causes discovered by the
investigation.

Fig. 5 OSHA incident investigation guide
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Table 6. Criteria of Actual Hurt Level (AHL) and Potential Hurt Level

(PHL) from ExxonMobil

Actual Hurt Level (AHL)

Potential Hurt Level (PHL)

Huxt Severity
Levels (How bad was it?) (How bad could it have been?)
Multiple Fatalities or a safety
Level 5 event that could reasonably
"Multiple Multiple Fatalities have resulted in an "Actual
Fatalities” Hurt Level 5 - Multiple
Fatalities” but did not.
Fatality or a safety event that
could reasonably have resulted
Level 4 in an "Actual Hurt Level 4 -
Fatality
"Fatality” Fatality” and a higher Potential
Hurt Level (Multiple Fatalities)
is not reasonable.
Injuries or illnesses causing
severe physical body damage
with probable long-term
A safety event that could
and/or significant life-altering
reasonably have resulted in an
Level 3 complications such as:
"Actual Hurt Level 3 — Severe
"Severe ® Life-altering fractures,
Hurt” and a higher Potential
Hurt"” lacerations, or penetrations

® Amputations
® Significant third degree
burns

® Disfigurement

Hurt Level (Fatality) is not

reasonable.
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® I oss/impairment of body
organ function

® Severe to complete loss of
hearing

® Severe visual impairment to
total blindness

® Confirmed debilitating
ergonomic or- Serious

Illness Events (SIE) cases

Level 2
"Moderate

Hurt”

Injuries of illnesses causing

significant physical body

damage; reasonably expected

to heal without significant

life-altering complications in a

moderate time period (week(s)

to months) such as:

® Fractures, Loss of
tooth/teeth

® Significant
lacerations/penetrations

® Partial/single digit
amputations

® Significant second degree
burns (blistering)

® Minor third degree burns

A safety event that could
reasonably have resulted in an
"Actual Hurt Level 2 -
Moderate Hurt” and a higher
Potential Hurt Level is not

reasonable.
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® Significant Sprains &
Strains

® Major infections post-injury
or from illness

® Dislocations

® Punctured ear drum or
moderate to moderately
severe hearing loss

® Moderate visual impairment

® Confirmed ergonomic and
SIE cases requiring
significant treatment,

surgery or physical therapy

Level 1
"Minor

Hurt”

Injuries or illnesses causing

minor physical body damage;

reasonably expected to heal

without any life—altering

complications in a short time

period (hours to days) such

as'

® Minor
lacerations/penetrations
(that bleed freely)

® Minor chipping or cracking

of a tooth/teeth

A safety event that could
reasonably have resulted in an
"Actual Hurt Level 1 - Minor
Hurt” and a higher Potential

Hurt Level is not reasonable.
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® Minor second degree burns
(blistering)

® Skin rashes/burns from
exposure to
chemicals/non-aqueous
fluids

® Sprains & Strains

® Minor infections post-injury
or from illness

® Bruises

® Partial and self-resolving
dislocations

® (Confirmed slight to mild
hearing loss

® Mild eye (corneal)
abrasions

® (Confirmed ergonomic or
SIE cases requiring minor

treatment

Level 0
"No Hurt”

No Hurt occurred (no physical
body damage) but there are
actionable learnings to take to

possibly prevent future Hurt.

No Hurt occurred (no physical
body damage) but there are
actionable learnings to take to
possibly prevent future Hurt
and a higher Potential Hurt

Level is not reasonable.
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Incident
Occurs

PHL\'c‘umt Case

What could have happened
if there were no barriers?

Barriers Less Than

Effective Barriers Adequate (LTA)

Which barriers worked? Whichbar dn't work or

| PHL Rationale

Explain how the effectrve barriers
mitigate the PHL o caso

PH I-Fina |

What could have happened
given the effective barmers?

Fig. 8 Severity level determination process from ExxonMobil
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Probable Severity Assessment
Tool

Instructions
Step 1 Select the Energy Source. Refer to the ‘Energy Sources' sheet for guidance.
Step 2 Select the Mighest realistic consequence based on energy released/unreleased. Refer fo the ‘Energy
Spurces' sheet for guidance
Step 3 Select the highest control using the Hrerarchy of Controf
(Bafer fo the Hierarchy of Conprols: sheat for guidance
Step 4 Select Yes or No for "Did the Control Work"
Step 5 The too! will now calculate the incident potential and recommend the appropriate investigation
leyel
Step 1 Siep 2 Bl —— ~Siep 3 Siep 4 Step 5
Dvd the Investigatio
Energy Source | Potential Consequence Control control work?|  n Level
Gravity Medical Treatment (One or more injuries) |Administration No 2
Energy Sources — — =
Identify the Energy Source L ? ﬁ ’ 7z i ® 3 2 -
oy o b iy o, [ o e o sms
P — Tt v | et e E) [T —
o bttt s A | ot | ST | SRR | e - P :
sy e o o T | T i e ORI bt i et
oo eyt e i e 3 Pt
S [ ——— -
st i e e — R
mw:\»pmmm g bt 40 g
bt ey
et o eres st s s
e

Fig. 9 Probable severity assessment tool from Chevron
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Is the incident in the
entity risk register with a
potential A-E impact?

Yes

Ye!

This is unlikely to be a
Hipo

In different circumstances
could an A-E
reasonably have occurred?

R against key Hipo I
decisions — has there been a
precedent for this incident
to be a Hipo

3. Precedents
search

Is there an equivalent
example in the Hipo
FAQs?

This is unlikely to
be a Hipo

Fig. 10 Principles for assessment of potential severity from BP

formation for

Outcome Calculator

GRAPH FUNCTIONALITY: For ful functionalty, please Enable Content where
prompted. For information, 8 single Macro is empioyed in this workbook fo rescale the
top Mass(1b) axis where applicable.

CALCULATOR ASSUMPTIONS: The Calculator assumes that full PPE is being worn and
that the object is blunt {no sharp edges - cutcome woukd be worse),

Mass (Ib) CALCULATOR ACCURACY: The DROPS Calculator is a quide only and is intended to
give a generalidea of the pofential severity of a dropped object. A detalled and specific
22 44 66 88 10 132 154 176 198 220 risk assessment will always defver a more accurale calculation of potential severty
15
KEY DESCRIPTION
WFatakty
Blspr 4@ I FATALITY: Desth resulting bem an injury o trauma.
o
Moor I MAJOR: A Lost Time Incident (LTI). Non-fatal traumatic injury that causes any
£ asight wg ot of time from work bayond the day or shift it oocumed. Alic refemed to s Day
= *inadent -] Away From Work Case [DAFWC).
@ =
f 02 MINOR: A Recordable Incident. A Werkrelated injury that does not nvalve
death, day(s) awsy from work, restricted work o job transfer, and whare the
employee receives medical treatment beyond first sid
10
B SUGHT: AFist Ald Case. Limited e na injury, Trestment may be limited ta first
0
1.0 20 30 40 50 &80 70 80 90 100

Mass (ka)

Fig. 11 Dropped object consequence calculator
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Table 7. Comparison of two incident investigation cases

Case #1 Case #2
Restricted Work
Classification Near Miss
Case
Fracture
Injuries None
(Shoulder)
Lost (Restricted) Work Days None 3 months
Investigation Method Normal Tap Root Analysis
Investigation Length (Dates) 1 day 15 days
Final Report Length (Pages) 2 pages 25 pages
O (Witness, IP,
Interview X
Foreman)
O (Witness, IP,
Statement X
Foreman)
Drug & Alcohol Test X O
Management Involvement X O
Training,
Personnel Information X
Experience
Root Causes,
Findings Root Causes
3 Lessons Learned
Corrective Actions 2 Actions 7 Actions
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Contact with vital points Expose from high temperature/pressure
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W Suffocation at Confined Space M Man Overboard
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Fig. 12 Records of serious injuries and fatalities in shipbuilding and

ship repair industry (2013 ~ 2017)

3

rol
IR
—E
[\]
3
o,
o
)
s
o
2
>,
o,
o
i)
2,
o,
o
2
%
[\)
(0e]
fi
of\
ot
i
o,
AL
QL
~

143 5 137k 9] St Al wFo] =F S

_39_



Table 8. Categorization of

serious

injuries and fatalities from

shipbuilding and ship repair industry (2013 ~ 2017)

No. | Serious injuries and Fatalities Categorization
Incident caused by

Pinch by tripped and dropped

1 dropped/tripped/ejected/moved heavy
big steel block
materials nearby any person

2 Argon suffocation in the tank Suffocation at Confined Space

Fall from lashing bridge of
3 Fall from height - 2m and above

container ship
Failure in Human and Machine
4 Collision with forklift
Interface

Electric shock by exposed
5 Electric shock

power cable of portable light
6 Fall in the water from quayside Man Overboard

Exposed by high temperature Expose from high
7

vapor temperature/pressure

8 Burn during the grinding work Ignition on the body or coverall

Fire while cutting of used Fire/Explosion from Confined Space
9

vessel with oxygen torch

or Inside of Structure
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Severe wound/convolve by contacting
10 Cut by portable grinding tool
with rotating machine
Pinch between engine hood and | Incident caused by violation of PTW
11
boom of excavator and LOTO
Incident caused by failure in
Cherry picker trip over, pinch
12 operation/broken of
between boom and ground
facility/machine/equipment
Head collide with side shell
13 Contact with vital points
while walking for inspection
qe)a oled BAS hEOR Table 95 ol 7+ A3l £33 ¥ WA
AdAhol =A A T F e BE AIAANER FH9oH, A& =
A EFo A&t oREm AEl 2AE Al =2 A 91¥8 % (High Potential
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Table 9. Guidance of High-Potential (Hipo) severity assessment

Guidance of High-Potential Severity Assessment

High-Potential (Hipo) incident means an incident or near miss that has the

potential severity could result in permanent disability/life altering injuries/death.

Category
Check No.
*( ): No. of related incidents in 2013 ~ 2017
] 1 Fall from height - 2m and above *(28)
Incident caused by dropped/tripped/ejected/moved heavy
U 2
materials nearby any person *(17)
] 3 Failure in Human and Machine Interface *(14)
Fire/Explosion from Confined Space or Inside of Structure
U 4
*(6)
O 5 Man Overboard *(5)
] 6 Suffocation at Confined Space *(5)
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Incident caused by failure in  operation/broken  of

7
facility/machine/equipment *(4)
Electric shock - Low: Less than DC 750V, AC 600V / High:
8 Above low and less than 7,000V / Extreme: Above 7,000V
*(2)
Severe wound/convolve by contacting with rotating machine
9
- i.e. Grinder, Boring Machine, Drill, etc. *(2)
10 Incident caused by violation of PTW and LOTO *(2)
11 Ignition on the body or coverall *(2)
12 Expose from high temperature/pressure *(1)
13 | Contact with vital points *(1)
14 Violation of safety golden rules
Incident already resulted in Fatality or High Potential
15
Incident
Etc. — When assessed as a High Potential Incident by the
16

investigation team
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Table 10. Example of severity assessment matrix

Likelihood
Rare Unlikely Possible Likely Certain
Consequence
1 2 3 4 5
Minor 1 5
Moderate 2 6 3

Major 3 6

Severe 4 8
Catastrophic | 5 5
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Table 11. Example of occurrence likelithood criteria

Likelihood

Description

1 Rare

Accidents have never happened and
there is no possibility of accidents under

the current control

2 Unlikely

Accidents happened rarely and there is
possibility of accidents under the current

control

3 Possible

An accident has happened; accidents
may rarely happen under the current
control but may happen in the event of

an administrative mistake

4 Likely

Accidents have happened and may recur

under the current control

5 Certain

Accidents have happened and may recur
and the potential hazards exist normally

under the current control state
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Table 12. Example of consequence criteria

Consequence Description
1 Minor No injury
2 Moderate Require First Aid

Require Medical Treatment or

3 Major

Restricted in Work
4 Severe Loss Time Injury or Fatality
5 Catastrophic Multi Fatalities

_48_



Table 13. Example of incident investigation level

Severity

Incident Investigation Level

Investigation by incident

Yellow (578)

Low Lv. 1 happened organization and report
to safety organization
Root Cause Analysis by incident
Moderate Lv. 2 happened organization and
reviewed by safety organization
Joint investigation and root cause
High Lv. 3
analysis with all authorities
Senior Management involved in
Extreme Lv. 4

investigation process
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Table 14. Comparison of potential severity assessment through two

different guides

Potential Severity A Company Apply Proposed Guidance
No. of Low Potential 51 48

No. of High Potential 6 9

% of High Potential 1050 % 15.79%
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