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Abstract

Investigating and reporting of unplanned events such as accidents, incidents, and
even near-miss events are critical for identifying and controlling potential safety risks
as well as fulfilling the requirements of Process Safety Management and OHSAS
18001. The purpose of these activities is not to find fault or lay blame, but rather to
identify the basic causes of accidents and incidents so that controls can be put in place
to prevent further occurrences. Hence it is essential to look beyond the immediate cause
of an accident and look for the contributing factors and basic causes. The most common
mistake made by accident investigators is jumping to conclusions on the basis of
immediate appearances. A proper investigation has to look into the management system
failures. Despite the fact that Article 26 of the Labor Inspection Law has been enforced
in Taiwan for about 15 years, the lack of effective accident investigation methodology
and the competency level of the safety professionals responsible for accident
investigation remain to be one of the key factors hindering the prevention of
occupational injuries and process accidents. Hence the primary objective of this study is
to provide practical solutions to the problems commonly encountered in incident
investigation in Taiwan.

A system approach for accident investigation is proposed in this study. The
methodology is primarily composed of the steps of collection of evidence and facts,
analysis of the information, and root cause analysis. A modified events and causal
factors charting, ECFC, is proposed in this study. Modification of the original ECFC
makes compiling and organizing accident evidences more effective. It also has the
advantage of yielding a set of potential root causes. Because of its detailed description
of the affected process units and the background information leading to the catastrophe,

the investigation report of the Chemical Safety and Hazard Investigation Board of the

il



US on the BP Texas City refinery accident is used to verify the methodologies
proposed in this study. Root cause analysis of the BP Texas City accident is based on
the methodology proposed by the Center for Chemical Process Safety of the US.
Preliminary analysis of the proposed methodology using the BP Texas City
accident yields consistent and meaningful results. It is believed that the proposed

technique can be used in investigating process-related accidents.

Key Words - Accident Investigation Techniques, Systematic Incident Investigation,

Root Cause Analysis, Events and Causal Factors Charting
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! Work-related event(s) in which an injury or ill health ( regardless of severity ) or fatality occurred, or

occurred, or could, or could have occurred[3].

(1) An accident is an incident which has given rise to injury, ill health or fatality.

(2) An incident which no injury, ill health, or fatality occurs may also be referred to as a “Near

Miss”, ”Near Hit”, “Close Call” or “Dangerous Occurrence”.

(3) An emergency situation is a particular type of incident.

2 An accident is an occurrence in which property damage, material loss, detrimental environmental

impact, or human loss (either injury or death) occurs[6].
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* The circumstances that immediately precede the accident. Immediate causes may be broken down into
two categories, substandard practices and substandard conditions[5].

* Basic causes are the diseases or real causes behind the symptoms, the reasons why the substandard acts
and conditions occurred. Basic causes help explain why people perform substandard practices and why
substandard conditions exists[7].

> A root cause is a fundamental, underlying, system-related reason why an incident occurred that
identifies a correctable failure(s) in management systems. There is typically more than one root cause

for every process safety incident[6].



1 BRI A

Occupational Safety and Health International Loss Control Institute
Administration
Basic causes Lack of control

Basic causes

Indirect causes Immediate causes

Direct causes Incident

Loss

(OHSA)
Basic causes : Basic causes are those that contribute to the creation of the indirect
hazards.These can include poor management policies, personal factors or
environmental factors.
Indirect causes : Indirect causes are unsafe acts and conditions that caused the

hazardous materials or energy to exceed safe limits.
Direct causes : Direct causes are the hazardous material(s) or energy (e.g.,

electrical energy, potential energy or heat) that caused the injury or damage.

Al

(ILCI)
Lack of control : Inadequate:Program ~ Program -~ standards + Compliance to
standards.
Basic causes : Personal factors ~ Job factors.
Immediate causes : Substandard acts ~ Substandard conditions.
Incident : Contact with energy, substance or people.

Loss : People ~ Property ~ Product ~ Environment ~ Service.
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15



2 WIS TR

1. A9 55 7§k 5(Core Analytical Techniques)
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Plotting, STEP)
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Technique, SCAT)
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51 &7 K EMT5TA(Fault Tree Analysis, FTA)
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Risk Tree, MORT)
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5y 8T i [$8153 Fr(Event Tree Analysis, ETA)
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51 &7 £ [R5 Fr(Why Tree Analysis, WTA)
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571 - &7 RISk (Causal Tree Analysis, CTA)
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iy = CCPSHiRe kiR

AR AR
LL
L[ WA I f’FI
1.1~ % |2F~E%ﬁf;‘ H.(Violation by individual)
1.2 [EA"EE‘%F fz'*E%ﬁE H.(Violation by group)
1.3 8= = *ET,"ST\ fz'*E%ﬁE H-(Violation by supervisor)
1.4 F 355" ft%ﬁFJ(Operation of equipment without authority)
L5 Pafipo e r’j*fﬁfﬁ‘)%’%ﬂ (Improper position or posture for the task)
1.6 {'57Jspy =4 (Overexertion of physical capability)
1.7 2 [543 & Sl % #2E(Work or motion at improper speed)
1.8 1 ﬁ VS J]Eﬂ{}ﬁ(lmproper lifting)
1.9 ﬁﬁ ip~ = (Improper loading)
1.10 7 FJ ‘HY 1[5 (Shortcuts)
1.11 £ #4(Other)
2_?@@# E'FUIEU FI
2.1 T f{ i %n’ﬁ (Improper use of equipment)
22 Tﬁ i JIEIF' <! (Improper use of tools)
2.3 ffi7] “‘ f@?ﬁjﬁ JE?UF |(Use of defective equipment (aware))
2.4 [P = RERAEAY T S (Use of defective tools (aware))
257 ﬁ’ﬁ 1 JJ’J’VEH" Ey %ﬁ? - RLP7E] (Improper placement of tools, equipment or
materlals)
2.6 7 1 ’é TR T R It%lf? (Operation of equipment at improper
speed)
2.7 AE[SFETEI] IR (Servicing of equipment in operation)
2.8 &l 3(Other)
3. [R5 (Use of Protective Methods)
3.1t PR EI R e = o kR (Lack of knowledge of hazards present)
3.2 32 i B’B%ﬁ (Personal protective equipment not used)
3.3 [ k [t ff ™ T i (Improper use of proper personal protective equipment)
3.4 REfEHL Fj*%nﬁ(Seercmg of energized equipment)
3.5 F = [witp J%nﬁ AYP7R| (Equipment or materials not secured)
3.6 4 ffl"] IWJ%]E}E[ %ﬁf“{ ARy RLA = %ﬁﬁ (Disabled guards, warning
systems or safety dev1ces)
3.7 ?WF’B% T” TR RLY = %n’ﬁ (Removal of guards, warning
systems or safety dev1ces)
3.8 F i {af ~ [HEEE! (Personal protective equipment not available)
3.9 & #3(Other)
4B T AR
4.1 7 ﬁré i % ﬁ&i*]g’r‘lﬁ 797 EL(Improper decision making or lack of
judgment)
4.2 (NE 95 1P255 -~ (Distracted by other concerns)

b—ﬂ‘-le
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4312 fF"J Y Eﬁﬂl;ﬁf IJI%i*?F‘fL(Inattentlon to footing and
surroundlngs)
4.4 5 X5 Ff(Horseplay)
4 5 fal o B (Acts of violence)
fi 8= (Failure to warn)
4 7 U {E‘I**ﬁ‘/%‘f}ﬂ V5G4 (Use of drugs or alcohol)
4.8 T RLFAY 7] [ [ (Routine activity without thought)
4.9 £ 4(Other)

SRR

5. (WA
5.1 7 D F‘/B’B %[TF (Inadequate guards or protective devices)
5.2 F ey B A [ 5 UJFJ(Defectlve guards or protective devices)
53 T Fo ST P & PR (Inadequate personal protective equipment)
5.4 F ilepy - B’B%WF (Defective personal protective equipment)
5.5 T ~ e g) E %@ E —,fq“&fﬁ(lnadequate warning systems)

56% | AL 5k (Defective warning systems)
5.7 Sf\ = Bﬁﬂﬁ' ﬁ%‘p&%ﬁﬁ (Inadequate isolation of process or
equipment)
5.8 P = %ﬁﬁ(lnadequate safety devices)
5.9 Figpvid = %‘ﬁﬁ(Defective safety devices)
5.10 # [’”J(Other)
6.7 SR
6.1 —T\;ﬁ]ﬂ J%ﬁﬁ(Defectlve equipment)
6.2 1 ﬁt’é IJ%[TF (Inadequate equipment)
6.3 F o 77 E] TF IJ%[TF (Improperly prepared equipment)
6.4 F I35 2 (Defectlve tools)
6.5 ﬁ’é pu ! (Inadequate tools)
6.6 F Fo i ¥t UJFJ Fu 5! (Improperly prepared tools)
6.7t J%FJ@‘ ] 2! (Defective vehicle)
6.8 T [—J S AV S qg[ﬁ = (Inadequate vehicle for the purpose)
6.9 % 7 :"u S ¥E UJFJ FU%3p] T 5! (Improperly prepared vehicle)
6.10 &l [*1(Other)
7.
7.[; 'F 5 By E(Fire or explosion)
7.2 Pﬁjéf’, (Noise)
7.3 F5]) ik (Energized electrical systems)
7.4 EF9E47]) 5555 ( Energized systems, other than electrical)
7.5 3@«*}‘ (Radiation)
7.6 ﬁ]ﬁdﬂ’@ (Temperature extremes)
7.7 !fjél;‘ HY (=280l (Hazardous chemicals)
7.8 BSIE 4‘ (Mechanical hazards)
7.9 E“ﬁ‘}f\_ 7;‘5‘7 (Clutter or debris)
7.10 f I'Zﬁ%ﬁ?& Y L EC 4 (Storms or acts of nature)
7.11 35&3[!' B Iﬁ‘/{#— iFi(Slippery floors or walkways)
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7.12 E 3(Other)
8 (= TR
8.1 7 (BRI B [2(Congestion or restricted motion)
8.2 T kLAY Eﬁﬂfj(lnadequa‘[e or excessive illumination)
8.3 35 1 “L(Inadequate ventilation)
8.4 Eﬁ&il"ﬁ  WFEH A5 (Unprotected height)
8.5 1 ?ﬁ.f{‘ﬁ@j = Ic[fﬁf(lnadequa‘[e work place layout)
8.5.1 ﬂﬁﬂj\ F i(Controls less than adequate)
8.5.2 %= T F i(Displays less than adequate)
8.5.3 F:5t 1 iy (Labels less than adequate)
8.5.4 :"'5? }%;UF‘/{, ?UEIfJi*%%#KLocations out of reach or sight)
8.5.5 [ IRy = :7’"’F'[(Conﬂicting information is presented)
8.6 El [*1(Other)
0[] R
BRARES
EETRE
1.1 ] 1i3i(Vision deficiency)
1.2 #7173 (Hearing deficiency)
1.3 & P8 Hieifis(Other sensory deficiency)
1.4 ppEepc ] sifie(Reduced respiratory capacity)
1.5 £ Py 9\/[§EEI5JE'J/?§T7§§9%(Other permanent physical disabilities)
1.6 ?’Tﬁf “Kfj<(Temporary disabilities)
1.7 lﬁiﬁﬁ S i 1 f'F'[' [R= ] E [[-Y(Inability to sustain body positions)
1.8 E’jf’ﬁ%‘%ﬁﬁﬁ B2 S Restricted range of body movement)
1.9 ZpHE E=PRT b 7R Gl 8k Substance sensitivities or allergies)
1.10 £ yﬁg [®1F T RL S AY BT T EL(Inadequate size or strength)
111 PNEEPIRYZHC i (Diminished capacity due to medication)
1.12 E {(Other)
2.5]/?%}{{%
2.1 T A f%',%ﬁ'ﬁ?&ﬂ(Previous injury or illness)
2.2 %55 (Fatigue)
2.2.1 7 [Bgif i~ (Due to workload)
2.2.2 &7 (+ EL(Due to lack of rest)
2.2.3 BV gl ey (Due to sensory overload)
2.3 v H: 432 (Diminished performance)
2.3.1 e ﬁyfﬁ}iﬂ@ (Due to temperature extremes)
2.3.2 flilidEs (Due to oxygen deficiency)
2.3.3 [ S Ex]s%gk ™ (Due to atmospheric pressure variation)
2.4 7P L(Blood sugar insufficiency)
2.5 g %ﬂ*ﬂﬁ‘}jﬂl*ﬁiﬁ?} E{Ujfﬁj%’(lmpairment due to drug or alcohol use)
2.6 El {3(Other)
3. Fﬁ[}{kﬁf
3.1 #{[%r]s 7 fF (Poor judgment)
32 F%“[TE‘L‘} 77 (Memory failure)
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3.3 E%%‘F BEES fl& ~~ &g (Poor coordination or reaction time)
3 4 ‘ J;‘ HT JL(Emo‘uonal disturbance)
[EIF&T“ (Fears or phobias)
3 6 7&* 4 Fl I|§& = (Low mechanical aptitude)
3.7 27 'H T FI[H &7 (Low learning aptitude)
3.8 BEY5Y2% (Influenced by medication)
3.9 & #3(Other)
4.y
4.1 F=HE ﬁf}ﬁ%@(Preoccupaﬁon with problems)
4.2 ¥:37(Frustration)
4.3 iﬁi“(x pfE - /51 (Confusing directions / demands)
4.4 7FE'T' (E/QIR J%I‘j‘/}kﬁ (Conflicting directions / demands)
4.5 T RS % ﬂ JiF[;I*J(Meanmgless or degrading activities)
4.6 I?E A B 158~ (Emotional overload)
4.7 ’H Zp J"‘“ﬁ"l‘/ﬁx §=‘j‘(Extreme judgment / decision demands)
4.8 ;]Lr] ey J/;Ffﬁj #<-|153 1~ (Extreme concentration / perception demands)
4.9 f]i= ~ ]E'fl'r%‘ lJ[ﬂ Y IJEkr-‘*(Extreme boredom)
4.10 & 4(Other)
5.5 K%
50F ﬁi fy e B E Uf_ﬁ’— Yi(Improper performance is rewarded)
51.16 ghE [l 5 71 5% (Saves time or effort)
512 ’Eﬁ‘? L[T F% ’iFﬁl Y= (Avoids discomfort)
5.1.3 F{S‘ﬁd[ 3= 1 (Gains attention)
5271 fi apilE IJE—fE‘ﬁf {7](Improper supervisory example)
5.3 %3 ﬁ[’é VI frpvd = = El(Inadequate identification of critical safe

behaviors)
547 ill H J§F{§ﬁ‘1&| flpud = = B (Inadequate reinforcement of critical safe

be av1ors)
5.4.1 3% F i J%‘ff‘ E1~0 45 (Proper performance is criticized)

5421 F H J[ *|J(Inappropriate peer pressure)
5437 F IELJﬁ}"T[ﬂ' #(Inadequate performance feedback)
5447 .I}’Elfl,%ﬂ 3 (inadequate disciplinary process)
5.5 iffy {73 7y (Inappropriate aggression)
5.6 F RIS *.IE'[;EIfJiE_f“ |(Improper use of production incentives)
5.7 FUHBEH = i F eV 5 A 9H | §H(Supervisor implied haste)
5.8 1 F I <Y R R (Employee perceived haste)
5.9 & #3(Other)
6.5 A
6.1 ) EILJFJ‘“’} 1S EE (1 (Inadequate assessment of required skills)
6.2; 1%?7’{7 f-L(Inadequate practice of skill)
6.3 i s (=¥ (Infrequent performance of skill)
6.4 17 fj- 17 (Lack of coaching on skill)
6.5 "ﬁ'ﬁiﬂ RE T ER I 3 (Insufficient review of instruction to establish
skill)
6.6 E *3(Other)
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[ P
7.7 A IR
7.1 T F 57 puA I [ E(Inadequate knowledge transfer)
7.1.1 %@Eﬁi “J4(Inability to comprehend)
7.1.2 FEE HAVEYES T kL(Inadequate instructor qualifications)
7.1.3 P b Jg”?%%[fﬁ (Inadequate training equipment)
7.1.4 n-@f#"ﬁ (Misunderstood instructions)
7.2 ARG % E[pl¥(Inadequate recall of training material)
7.2.1 F5A = B A(Training not reinforced on the job)
722 F|F"VEE ﬂfﬁ} T EL(Inadequate refresher training frequency)
7.3 g”?ﬁ?ﬁ kL(Inadequate training effort)
3.1 F'5fEt # FFFE T Sk 53 (Inadequate training program design)
7 3 2 7"ARE UE/E YT 3wk 53 (Inadequate training goals / objectives)
7.3.3 FrZE1 T F T El(Inadequate new employee orientation)
7.3.4 ¥4/ ?”1@37 %4 57 (Inadequate initial training)
7.3.5 H{dﬁF iﬂ T E‘VF‘ S (ETE I %A kL(Inadequate means
to determme if quahﬁed for job)
7.4 F H# F"FR(No training provided)
7.4.1 %’fﬁ%?"w%dj:ﬂ*(Need for training not identified)
7.4.2 ?”?WI NEEE S L*FE%[‘/iar_}Eﬂﬁ f*(Training records incorrect or out of
date)
7.4.3 "= R YR R(New work methods introduced without
training)
7.4.4 Y H 7"Af(Decision made not to train)
7.5 E *3(Other)
8. ﬁ@ﬁﬁ—?{
8.1 A= 5~ |ﬁ VE e I/EJ [~ (Conflicting roles / responsibilities)
8.1.1 T (g HAEN ﬁyiﬁ 7+ (Unclear reporting relationships)
8.1.2 A1 fEdle v [ R {77 (Conflicting reporting relationship)
8.1.3 B ﬁﬁ 82 Ef'(Unclear assignment of responsibility)
8.1.4 {1 {ET?ZLE J?‘ 1 (= 557 [iél(Conflicting assignment of responsibility)
8.1.5 1 [ﬁyf{‘/j 7 55 puFAE(Improper or insufficient delegation of
authorlty)
8.2 1 ”Jflkglf 77 EL(Inadequate leadership)
8.2.1 » "H{EF] FAQVERRLA §F{ﬁfﬂiﬂ i~ (Standards of performance missing
or not enforced)
822 7 ﬁﬁ IR Eﬁ [~ (Inadequate accountability)
823 PRIIET ﬁﬁ IELJ%EJTLFII i (Inadequate or incorrect performance
feedback)
8.2.4 7 f | ﬁ[ﬂ VB (Inadequate work site walk — through)
8.2.5 1 IE U = 5% (Inadequate safety promotion)
8.3 T T v J!‘J:F‘ T iﬁ‘ —(Inadequate correction of prior hazard /
incident)
8.4 T i f) FIPEE = 3R f ) 7 (Inadequate identification of worksite
/ job hazards)
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8.5 T ﬁ:[é AR *EFE,I ;= (Inadequate management of change system)
8.6 T ’é VEE {ﬂ[i@/lﬁg‘[ ;= ##(Inadequate incident reporting /
investigation system)
8.7 TR YT = ¢ F(Inadequate or lack of safety meetings)
8.8 T 73 iUAE 5 E ?E!H;DFE’—“ l'ﬁ ((Inadequate performance measurement &
assessment)
8.9 El [*1(Other)
O PR
9.1 ﬁ%ﬁﬂ%ﬁ&i ?ﬂf*‘[ifﬁﬁ[ (Lack of contractor pre — qualifications)
9.2 % F[EJ’F}%%{L_’* % e 1t (Inadequate contractor prequalifications)
9371 i%?r}‘ﬁﬁﬁ%ﬁﬂ%%({nadequate contractor selection)
9.4 ffi ™| T BLRIF EInyé#%!fﬁﬂ(Use of non —approved contractor)
9.5 F 7 7 [HEFF (Lack of job oversight)
9.6 7 53 fVEF] (Inadequate oversight)
9.7 E 3(Other)
10.~ %ZEJ%%
10.1 1 ﬁ}dl{ﬂﬁi (o233 (Inadequate technical design)
10.1.1 ;@Eﬂj ~ HE] Elflr,%f:['l' [~&(Design input obsolete)
10.1.2 1 Iﬁ%ﬁlflr%fﬂ' [~&(Design input not correct)
10.1.3 "#’ﬁ—ﬂiﬁ%ﬁ [~#(Design input not available)
10.1.4 T 3w's] = AUREEf (AE{(Design output inadequate)
10.1.5 7 fi* = pUREE [MME{(Design input infeasible)
10.1.6 T3 JEVEF (B Design output unclear)
10.1.7 FERH N T L—’Fﬁg’(Design output not correct)
10.1.8 %}?ﬁﬁ?%‘\' ill n%ﬁﬁ * J— §*(Design output inconsistent)
10.1.9 "~ &R Elfj%?rﬁ;’ﬁ, (No independent design review)
10.2 1 Fe 57 ot ~ 4 ?Fﬁ/F%gf,*JrLf%EJ[J(Inadequate standards, specifications, and / or
design criteria)
10.3 ) EIfJiigF& —L};?'g—“ff‘,(lnadequate assessment of potential failure)
10.4 e 55y~ PN RdEEF(Inadequate ergonomic design)
10.5 77 53 [0y A7#% (Inadequate monitoring of construction)
10.6 e 5] U= ﬁﬁ%ﬁ@ F:’I |ﬁ i(Inadequate assessment of operational
readiness)
10.7 1 55 ok, ﬁ?ﬁ%ﬁfg’f(lnadequme monitoring of initial operation)
10.8 F 53 EIfJFELF f’;fl%[l/ﬁ\}%eﬁl ¥ {F(Inadequate evaluation and / or documentation
of change)
10.9 E [3(Other)
11.7 =I5
11.1 Tﬁ}ﬂ’ﬁlgj [E415(Inadequate work planning)
11.2 T3 i I (Inadequate preventive maintenance)
11.2.1 b' 31 F:'I ['F‘[(Assessment of needs)
11.2.2 ‘(F'é?ﬁ’/ﬁ’x%l"%(Lubrication / servicing)
11.2.3 ¥4 /7= 4E(Adjustment / assembly)
11.2.4 y57#/Z 7 1% H1(Cleaning / resurfacing)
1.3 7 ﬁ[? ip™ £ (Inadequate repair)
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N NER v

11.3.1 ¥ @%ﬂ\?ﬁ 3fj(Communication of needed repair)
1132~ ["EJ;/‘ (Scheduling of work)
11.3.3 E’?]’#?{ﬁ@ (Examination of parts)
11.3.4 51 R 1481 (Parts substitution)
11.4 3% fU L i(Excessive wear and tear)
11.4.1 j\ﬁ[ﬁr{ﬁﬁ ffi =[5 & (Inadequate planning for use)
11.4.2 fdl E'J;%'Ffﬂirr_};% (Extension of service life)
11.4.3 75 Hy g1 7% (Improper loading)
11.4.4 A 3S7"5REY & E1EI™ [(Use by untrained people)
11.4.5 ij HETpuEE(Use for wrong purpose)
11.5 =BR[5BT l(Inadequate reference materials or publications)
11.6 7 7) Elfﬂgﬁ'ﬁ[ /ﬁ%g\[ /E.%"E’I‘(Inadequate audit / inspection / monitoring)
11.6.1 &7 ¥ {F (No documentation)
11.62727% | Ei’?‘iﬁ‘jj*?j [~ (No correction responsibility assigned)
11.6.3727% | ?Fd’? JIA =4 ﬁ%’f‘?ﬁ [~ (No accountability for corrective action)
1.7 e s5put f‘E‘L'fE['(Inadequate job placement)
11.7.1 %’F@E@iiﬁﬁﬁ * 3 (Appropriate personnel not identified)
11.7.2 i 1%?5 * ¥ (Appropriate personnel not available)
11.7.3 12 7F | f4 1%?5 * E1(Appropriate personnel not provided)
11.8 E [3(Other)
2R ~ R A
12.1 H#I5 7 I—’@ffg’ J{%F (Incorrect item received)
12.1.1 FL{H Ry oS 1 9k 5] (Inadequate specifications to vendor)
12.1.2 rﬁ?ﬁﬁ] ’fl’?ﬁ#ﬁ?ﬁﬁj\ éfﬁﬁﬂﬂ 77 (Inadequate specifications on
requisition)
12.1.3 e 53 pufRfErag *Fﬁ?_k’(lnadequate control on changes to orders)
12.1.4 7549 ' AV R 1#52(Unauthorized substitution)
12.1.5 e 55 pufl** 15 (Inadequate product acceptance requirements)
12.1.6 2% | F#el|5 A4 5-(No acceptance verification performed)
12.2 e 55 P W/F%rfﬁ?ﬁﬁ[ (Inadequate research on materials /
equipment)
12.3 e 57 pUiie ) 74 A5 #E A5 (Inadequate mode or route of shipment)
12.4 7 &340V ECRIHf5E (Improper handling of materials)
125 7 F’ﬁiﬁﬁ'l@ i RUR ﬁ‘} ﬁFJE'JE::sﬁ%Jf (Improper storage of materials or spare
parts)
12.6 3 #i i RUR] B4 (Inadequate material packaging)
12.7 ’f;ﬁ} IR BHSL (Material shelf life exceeded)
12.8 I—’ﬁg’%ﬁ'%&y%j ”:F /P2 (Improper identification of hazardous
materials)
12.9 ‘@3 Pa[plfsFVES %2E T ?ﬁ.f{‘(lmproper salvage and / or waste disposal)
12.10 1 IJF}%EI(’J fﬁl M = PRy EInadequate use of safety and health
data)
12.11 & [*5(Other)
132 (=475
13.1 Pk oTpy %T’ﬁ‘*ﬂ”ﬁ“ @ F:’i I'F‘ i(Inadequate assessment of needs and risks)
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13.2 e sTpy ~ Fip=7/ H [N Ad¥ & (Inadequate human factors /
ergonomics considerations)

13.3 1 ﬁ [ﬁ ARV fl‘/tﬁﬁ‘(lnadequate standards or specifications)

13.4 S f=fe o5 HEH (Inadequate availability)

1357 ﬁ f{ | [SR%/AE (= (Inadequate adjustment/ repair /maintenance)

13.6 7 T IJEH[LISF HIE ][I |(Inadequate salvage and reclamation)

13. 7 e EIE\T ﬁt H¥ (% (Inadequate removal /replacement of
unsultable 1tems)

13.8 2% fF ffi ™ [3e1#4(No equipment record history)
13.9 5 I;ZE J%]fﬁ ff0 " 3l #(Inadequate equipment record history)

13.10 [%(Other)
4[5 PR A R

14.1 = &) PSP(Lack of PSP for the task)
14.1.1  PFJ-E PSP 1 EFU * Ei(Lack of defined responsibility for PSP)
14.1.2 P 4 = 55 #7(Lack of job safety analysis)
14.1.3 7 pLSwpu [ 5" = 55 Fr(Inadequate job safety analysis)

14.2 525 T o (Inadequate development of PSP)
14.2.1 F- / |TF%’;T‘I‘ i Jﬁuﬂiﬁ ﬁ ‘(Inadequate coordination with

process / equlpment de51gn)
14.2.2 f}7 3% 7 |l(Inadequate employee involvement in the
development)

14.2.3 1 E—Tﬁifig EFH & (Inadequate definition of corrective actions)
14.2.4 g&iﬂgﬁm?ﬁﬁéj kb0 |(Inadequate format for easy use)

14.3 (R R L5 7 35 7% ¥f (Inadequate implementation of PSP, due to

deﬁciencies)

14.3.1 7 IFi A R F[(Contradictory requirements)
14.3.2 0 " D“[Wﬁl J%=Y (Confusing format)
14.3.3 FZ,WQ CFIF] gl R (More than one action per step)
14.3.4 < J’Fﬁzﬁ“p A b n‘ (No check— off spaces provided)
1435 7 Lanzp ) [%&”"FIH‘ (Inaccurate sequence of steps)
14.3.6 7 * D“W‘ﬂ Jﬁ 1 (Confusing instructions)
14.3.7 [?1/%! pH BR(Technical error / missing steps)
14.3.83 JH %ﬁl J‘}*:El‘\i/ (% (Excessive references)
14.3.9 31( 7 FOLP H <8 % pTfE(Potential situations not covered)

14.4 PSP £ 1% 7% df (Inadequate enforcement of PSP)
14.4.1 [=3 f ij EL(Inadequate monitoring of work)
14.4.2 =¥ = [ VAHIG T kL(Inadequate supervisory knowledge)
14.4.3 # 7% 87#~ (Inadequate reinforcement)
14.4.4 H fﬁ TR~ A 5 B (Non — compliance not corrected)

14.5 PSP ]% T EL(Inadequate communication of PSP)
14.5.1 3 #y[iv 57 5& (Incomplete distribution to work groups)
14.5.2 ™ ﬁ{ﬁ[ J:ﬂ (5% (Inadequate translation to appropriate languages)
14.5.3 AR5l £ 5 7 (Incomplete integration with training)
14.5.4 ffi] If_}ﬁF A ]#[Out of date revisions still in use)

14.6 I {*3(Other)
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1535301

lijfj[ﬁjifj 15| Elfliﬁ 1] 1wk jL(Inadequate horizontal communication
between peers)

15.2 Figh (= = fgﬁ L IEIIEH% ] T kL(Inadequate vertical communication
between supervisor and person)

153 1 [ﬁj?ﬂﬁ AF ~ A5 'E?H% 3] T kL(Inadequate communication between
different organizations)

15.4 7 (& 52 'gﬂ?ﬁ ] T EL(Inadequate communication between work
groups)

155 % }%?}?ﬁ 3] T kL(Inadequate communication between shifts)

15.6 13t Hify ?ﬁ 1] 11 (Inadequate communication methods)

15.7742% I E'JEM% fﬁ;ﬁj 1# (No communication method available)

15.8 E#’Fﬁg‘ﬁ@ 5,71 (Incorrect instructions)

15.9 (N7 [ gﬁiﬁﬁ%ﬁ 3] T EL(Inadequate communication due to job
turnover)

15.10 " = FIBVRGEF ~ ] T‘F'[EJ I?ﬁ ] T kL(Inadequate communication of
safety and health data, regulations or guidelines)

15.11 32 fJ fib HAg YAV P | F (Standard terminology not used)

15.12 3<% | /B Bl be 13 [Veriﬁcation /repeat back techniques not used)

15.13 FHELIFT 79 (Messages too long)

15.14 57 [Ei2(Speech interference)

15.15 Xl 9(Other)
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