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- ANSI A%

(# of disabling(lost-time) injuries)(one million)

DIFR = (# of employee hours worked)

(# of days lost or charged)(one million)

DISR = (# of employee hours worked)
ADC = DISR - # of days lost or charged
DIFR # of disabling(lost-time) injuries

o} 7] DIFR : Disabling Injury Frequency Rate : =&
DISR : Disabling Injury Severity Rate : 3= &

ADC : Average Days Charged : B34 =&

- BLS/OSHA A%
(# of recordable injuries) X (200,000)

IR osua = (# of employee hours worked)
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o 71 A 200,000 = 100 full-time employees at 40 hours per week for 50 weeks
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- Girmaldi and Simonds®] A 3]<&4 Bl (accident cost) AH Y

Total Accident Cost(AC) = Insured Cost(IC) + Uninsured Cost(UC)

IC = Insurance Premium - Insurance Refund

UC = Al # of lost work-day cases with days away form work (lost days) ]
+

B[ # of doctor’'s cases (OSHA non-lost workday cases that are attended by a
doctor ]

~+

Cl # of first aid cases ]
+

D[ # of non-injury "accidents” ]

A, B, C, DAAIAl WAM(Wage Adjustment Multiplier) & 2 adjust

- Optimal Cost-Benefit Model

Total Cost
A
Cost \_/ Protection/Prevention Cost : A+P Cost
: Injury/Illness Cost : F Cost
high i

low of injuries/illness

E¥2a FHFH AATE

121



Cost
F Cost
A+P Cost
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.p #EE : p = the sample mean

Total number of disabling injuries
Total exposure time

Accident Frequency = X base factor

Standard Deviation (0,) = [ (pXbase factor) / (exposure interval) ]**

UCL, LCL = p*20,

2.1.3 ¢tA Behavior Sampling
- % 9F BEF : N=(K/S)’ p(1-p)

N3 _ Number of observations in which the unsafe behavior was observed
N, Total number of observations made

o714 p=

S ! desired accuracy
K : the value obtained form standardized normal tables for a given level of

confidence

- AR B AE &Y (Correlated Work)

SDg=\Vp

gll[ Y(k,j)1¥mlj1-NP%
V= N(J-1)

] : total number of observation rounds made during a study

m(j) : total number of workers(or machines) observed on the jth observation round of
the study

Y(kj) : total number of workers(or machines) found in the kth work category on the

Jjth observation round
>m(j)
J

P=—&——
;y(k,j)
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- ¢t4 Behavior p #2 %
UCL, LCL = p+2V p(1-p)/N

p - fraction of time each worker is involved in unsafe acts or the mean percent
unsafe behavior of the entire group during the observation period

2.14 SHAAA}
- Safety Appraisal Scores Compiled Each Committee Member

.12 B Ry
N(N+1) " n; ny

o714 R, (Rank sum for appraisal 1)

R
H +_3]_3(N+1) : quu
ns !

R, (Rank sum for appraisal 2)

R; (Rank sum for appraisal 3)

-CS = K\|(SBS) + K,(USC) + K3(CFS)

o714 CS : Composite Score
SBS : Safety Behavior Sampling Score
USC : Unsafe Conditions Score
CFS : Contributing Factor Score

CS9 x-R #I=

2.15 SIS(SHA A HA| 2 H)
- ALREAY TAAH EA
- Univariate Distribution
- Univariate Distribution by Department
- Bivariate Distribution
- Statistical Calculation
~ Incidence Rates

No. recordable injury cases X 2,000,000
workers-hours

Injury Rate =

No. Lost days cases X 2,000,000
workers—hours

Frequency Rate =

Total lost days X 2,000,000
workers-hours

Severity Rate =

workers-hours = (plant population average per month)
X (no. work-days in the month)
X (no. shifts) X (duration of shifts)
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- Statistical Comparision

- Data Listing

- Univariate Listing

- Univariate Listing by Department

- Bivariate Listing

216 A&3 &34 <A
-LA = f(AP; AM; AC))
LA : Level of Automation
AP : ith level of process automation

AM : jth level of material handling system automation
AC : kth level of control automation

22 FAHIEHI2]
- PSA(Probabilistic Safety Assessment)ollA] Time Dependencies Categories

Time-dependent failure rates [ageing

learning

test interval dependencies
test arrangement dependencies

Time-dependent unavailabilities 1:
latent failures not revealed in tests

time-dependent success criteria
Time dependencies of accident| timing of safety system operation
timing of operator actions
time dependency of operator error probabilities
time—dependent recovery probabilities
time-dependent physical phenomena

sequences

- FTAY A Object hierachyE ©]-&3 Dependent FT Evaluation Algorithm A}
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23 HAHZEY

cH A= $4 494 g3 d92 ANy

- Probabilistic-fuzzy model : p(a)=0.2, p(b)=0.3, p(c)=04, p(d)=0.1
A= {(a,1),(5,08),(c,08),(d,0.3)}
Agz= la,b,c,d} , Ags= {abc) , A= {ab} A= la}
p(Ags)=1, p(Ay5)=09 , p(Aee)=05 , p(A)=02
p(A)= {(1,0.3),(09,05),(0.5,0.8),( (0.2, 1}

p Ha Upa)

X X X

EEFZ S={abcd) B A ARA HA&E
c71EF SR, BARY, HARA, hAFEA, Bath-tub curvest £ X

. )8 a7l : Process/System Checklists, Safety Review, What-if Analysis, Relative
Ranking, PHA, HAZOP, FMECA, HEA

- 948 A #7} : FTA, ETA, Cause-Consequence Analysis

3. 48
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