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m After 911 in 2001,more attention is paid to
maritime since the terrorist attack in the
U.S.A. , International Maritime Organization
(IMO) adopted the ISPS Code.

m The aim of this paper Is to demonstrate that
the work mentioned above can be completed
by applying the Six Sigma concept to port
security through a test case based on expert
judgement.
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The appllcatlon of Six Slgma methodology
m The Six Sigma methodology includes five
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steps :
Definition of the measuring unit

Measurement of the current process
performance

Analysis of the root cause and identification
of the solutions

Improvement of process quality
Control of the process quality
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transport

Step 1: The verification and notification by

gate security
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Step 2: The escort of the vehicle to the

staging area

The security process of ship stores

Step 3: The escort of the vehicle to
shipside

v

Step 4: Unloading
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Step 5: The escort of the vehicle
to the gate
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The definition of time
m Stepl: time of verifying the vehicle and driver
details and the notification of the SSO

m Step2:the time spent when escorting the vehicle to
the designated staging area and waiting for the
permit for delivery

m Step3:the period of escorting the vehicle to shipside
m Step4:the unloading time

Step5:the time required to escort the vehicle to the
gate
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The apphcaﬂon to the security process

m In this case, the type of ship stores
transported is only focused on foodstuff.

(1) The identification of CTQ

It’s a firm and measurable satisfaction indicating
the USL and LSL of the quality translated.

It's assumed that the CTQ is 50 mins, meaning
that the time limit requested by the traders
organizing the foodstuff supply takes no longer
than 50 mins.
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(2)Define
- The sample number Is assumed to be 100.

- The frequency of measuring the mission time
of the security process is 100.

(3)Measure

- Table.1 shows the mean( 1) and standard
deviation( ¢ ) In each step.

- Fig.2 illustrate the time distribution of each
Security process.
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The process sigma metric for short term Is

calculated as follows:
7 (usl — )  (50-42.39)
usL — - 856

since there Is no LSL In this case study, the
probability that the process performance is outside
the LSL,P(Z,g,), IS set to zero.

P(Zatistied) = P(Zys ) —P(Z) =0.8133-0=0.8133
P(Zdefect) =1- P(aatisfied) =1-0.8133=0.1867
DPMO=1000000«P(Z, ...) =186700

= 0.89
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(4)Analyse

- In this case, the Analyze step is omitted.
n reality, If the quality of a security

process was unacceptable, the problem
would have originated from stepl and 2.

- The decision maker can realize now the
distribution by sensitivity analysis by
altering the value of the means in step 1
and 2 and standard deviations in all steps.
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' Sen3|t|V|ty anaIyS|s 1

m Altering Mean: stepl : 8 2> 6
step2 : 14 212

Comparison between Tables | and

The quality improvement 1s acquired as fol

PSM=PSM;;ovea-PSM
=3.14-2.4=0.74

original
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' Sen3|t|V|ty anaIyS|s 2

m Altering standard deviation:

stepl: 3.0 > 15 ; step2: 6.5 2>3.0
step3:2.0> 15 ; step5:1.5-21.0

Comparison between Tables [ and

PSM I:)SM|mproved'PSMoriginal
=3.19-2.4=0.79
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Sensitivity analysis 3 :
m Altering the values as
shown In table IV

Table IV. Sensitivity analysis 3 (in minutes)

Mean (j0) ~ Standard deviation (o)

m [10.5 1s much focused and

Step | 0 .5

gentred to the mean than Sip) I y

f19.2. Step 3 5 15

B Step 4 10 20

I:)SMi_F)SMimproved' Step 5 5 10

3. K

PSMoriginaI The whole process 38,07 4.31
=4.27-2.4=1.87
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Conclusmn of sen3|t|V|ty analysis

m T[he values of sensitivity analysis 3 is 1.87,
sensitivity analysis 3 is preferred to the
others.

m Sensitivity analysis 1 could mean allocating
the resource available to employ, recruit or
move staff from other departments without
training.

m Sensitivity analysis 2 suggests providing the
training scheme without placing any
additional personnel.
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(4)Improve
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- The purpose of this step Is to have the
solution implemented In the security process

and to reduce the variation in order to provide
customer satisfaction.

(5)Control

- The actual quality improvement in the process
can be obtained by providing solutions such

as organizing a periodical training scheme as
to quality.
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The deployment of the port personne

e port perS’onne1

to Implement six sigma

O :Directors of operations, finance,
personnel and Marketing

O : Senior managers of safety, security,
terminals and marine groups within operations

M : The managers of the container, bulk, oll
and roll on/roll off (RO/RO) terminals plus say pilot
manager

o . Shift managers of container, bulk, oll
or RO/RO terminals or contractors working on these
terminals

g@@:*%ﬁﬁ*?l#lﬁﬁ%ﬂ%
N % so¥ 3B 9 2% % System Reliability Lab.

ol




g = e T e TS e 4, g . v-'»’i-"i’:. e e
o o4 T e - SN - - i - = ? | A, |
= \ SRRy T s TR S e B SR et e B

Conclusion

m In this paper the authors have demonstrated
how to improve the quality or port security
measures by applying Six Sigma using time
as a measuring index.

m If any port authority intends to apply Six
Sigma to its quality of security or other
operation process, the information and data
from each stage must be carefully and
guantitatively gathered.
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Table 1. The mean and standard deviation in each step

and the whole process (in minutes)

Mean () Standard deviation (o)

Step 1 8
Step 2 14
Step 3 5
Step 4 10
Step 5 5

The whole process 4239

3.0
6.5
2.0
2.0
15
8.56

Frequency
O = O B n O~ O

PP QAR P LR

Time (minutes)

Figure 2. The time distribution of the current assumed security process
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Table 1. The mean and standard deviation in each slep
and the whole process (in minuies)

Mean(ye)  Standard deviation (5)

Table IL. Sensitivity analysis 1 (in minutes)

Step 1
Step?
Step3
Stepd
Step

The whole process

30
65
2
0
13

8.5

Mean () Standard deviation (s)

Freguency
R L= W s~ e e = =

3
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Figure 2. The time distribution of the curent assumed security process
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Step |
Step?
Stepd
Stepd
Stepd

The whole process

30
6.3
0
0
15
116

Frequency

OIEIEEXXEY:

Time (minutes)

Figure 3. The time distribution of the improved security process by changing the mean




Table 1. The mean and standard deviation in each step
and the whole process (in minutes)

Mean () - Standard deviation (o)

Sl 3 0
W) ol 65
Sl 20
TR 20
Sl 13

Thewhole process 4239 83

R=40

63

Freguency
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Time (minutes)

Figure 2. The time distribution of the curent assumed security process
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Table IIL. Sensitivity analysis 2 (in minutes)

Mean () Standard deviation (a)

Step | 8 L5
Step? 14 30
Step3 3 L5
Step4 10 20
Step§ 3 10
The whole process 4286 428

21

4
12
10

Frequency

8
6
4
2

0
@MMM@M

Time (minutes)

Figure 4. The time distribution of the improved security process by changing the standard deviation
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Figure 2. The time distribution of the current assumed security process
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