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Introduction

Exspecta= Latin for Waiting time

The companyo6s objectives are:
1. To reduce waiting times for customers in the logistic industry.
2. To apply logistic knowledge in the industry.

Terminal—» Adry bulk terminal
characteristics  ["ga5qige Landside
(Chapter 2) . .
design | Stockyard | design
(Chapter3)| _ _ _______ (Chapter 4)
| | Stockyard/| Equipment|| Belt conveyor E PhD Thesis
1| sizing selection || network design!
y [ (Chaprerd) ]| Chaprerd) JL— crerel The logistic knowledge has been gathered
_ ' during my PhD research project at Delft
Conclusions Total terminal design . . . .
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Overview PhD Thesis integrated Design of Dry Bulk Terminals
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Introduction

Several projects have been performed during the last year for different clients in both dry bulk
as well as liquid bulk industry.
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Example 1: Assessment of different belt conveyor Example 2: Determination of the tanker waiting
network designs for a major renovation project times during the renovation of an unloading jetty
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Research background variation workload

Terminal operators are confronted by a vary!l
large variation in ship interarrival times and ship sizes.
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MATCHING THE EMPLOYMENT TO THE WORKLOAD
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Research background planning horizon (1)

The flexible work schedule requires understanding of planned work. ®

Personnel in Hlex would like to know, several weeks in advance, when they

have to work. However, during the loading process at export terminals and d = _ pr———

the segourney, ships may be delayed. -

Ter mi nal operators use the shipbs ETA

the earliest start of unloading. But how accurate is the ETA?
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Research background planning horizon (2)

An example of the ETA changes during time: Berge Blanc

22/02/2015 ETA= 21,7h
(28 days before ATA) 21/03/2015 I
08:00 I

1/03/2015 ETA= 69.7h i
(21 days before ATA) 19/03/201

08:00
8/03/2015 ETA= 45,7h
(14 days before ATA) 20/03/2015

08:00

15/03/2015  ETA= 36,2h |
(7 days before ATA) ~ 20/03/2015 !
17:30 !

Expected Time
of Arrival

Actual Time ATA = 22/03/2015 05:43
E)4SPECTA of Arrival 9
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Research background planning horizon (3)

From 4904 ship arrivals the differences between the ETA and the ATA were analyzed during
different planning horizons. A boxplot is used to represent the distribution.

ETA accuracy Max. measured value
(4904 ship arrivals)
500
400 3dquartile (75% of measurements)
300 = Median
- 200 5
100 é 1st quartile (25% of measurements)
R R BRI
28 21 -14 7 ﬁ Min. measured value
1 -100 -
- Explanatiorboxplot
-200
‘\\ = .
— 300 ﬂ K.Confidence
1 b
Number of days before ATA the ETA is adjusted [-] i ﬁ é-l_l-_ﬁ @};/2%2/821%8 1154:;? 102/2015 08:00

'45 PECTA A Difference: 233.3h (earlier) 10
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Research background objectives

The objectives for this research are:
1. Assess different workscheduleshifts nonstop and Hlex
2. Determine the planning horizon for a flex work schedule
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Simulation model (1)i screen dump
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Simulation model (2)i output

The simulation model presented the following outputs:
1. Throughput of bulk materials per year [Mt/y]
Demurrage / despatch

2.
3. Costs for hours worked || o 5.shifts nonstop
4. Hours worked per fte per week )
c g
QO =
L . = *
Historical data of the terminal operator was, ¢ &
used to generate future ship arrivals. Necesssﬁyj
to simulate multiple runs to average the 85
-, . f— (U
extremities. 2 § :
| e
Assumptions: N ?
1. One demurrage/despatch tariff for all M
bulk carriers low medium high
2. Cost for hours worked only employed Annual throughput

roduction staff : :
p Accuracy simulation output
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Simulation results (1)1 number of production staff per shift

Registration of the needed and available number of production staff per shift

1 Figure 1 o = @] % |
Fig X/Y-axis Print
5-shifts non-stop _
Permanent More personnetequired
occupation then available

P LT WWM/ e

Less personell required '
then available

0.0 400.0 a00.0 1200.0 1600.0 2000.0 2400.0 2800.0 3z00.0 36800.0 4000

FTE in spil
FTE nodig

E)4SPECTA 16

CONSULTANCY & SIMULATION

<
>
_|
0
L
Z
®
_|
T
T
-
<
=
0
@)
<
<
m
p
_|
_|
O
_|
T
=
=2
@)
Py
=~
X
o
>
o




Simulation results (2)1 number of production staff per shift

Registration of the needed and available number of production staff per shift

w1 Figure 1 4 ‘EM'
Figure X/Y-axis Print

Minimum E-flex (25

number

1 AR

No E-flexers
available anymore

oo 400.0 ao0.0 1200.0 1600.0 2000.0 2400.0 2800.0 3200.0 3600.0 4000

FTE in spil
FTE nodig
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Simulation results (3)i comparison work schedules

Registration of the needed and available number of production staff per shift

Demmurage / despatch
(- = Despatch, + = Demurrage)

¢ 5-shifts nohstop
1| XE-flex (25) <&
= E-flex (50)
2
X
’ -
X X
low medium high

Annual throughput

Demurrage / despatch versus the annual throughput

for different work schedules
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With E-flex work schedule production staff is
employed when needed.

Peaks in workload can be managed better
which results in despatch instead of demurrage.
E-flex performs better, especially, at a high
value of the annual throughputs compared-to 5
shifts nonstop.

More Eflexersresult in a better performance

for increased values of the annual throughput.

18



Simulation results (4)i comparison work schedules

Registration of the needed and available number of production staff per shift

110% ;
# 5-shifts nonstop

.. | XEflex(25)
105% {1 =E-flex (50)

100% 1~ .

IX &

95%

X

90%

Costs for hours worked
related to 5shifts non stop [%]

85%

80% ; .
low medium high

Annual throughput

Cost for hours worked versus the annual throughput
for different work schedules
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E-flex work schedule results in lower
permanent occupation of production staff.

With E-flex the average hours worked (fer
reduces which results in lower costs for worked
hours.

Note: the personnel costs for terminal operators
are not determined by the workload but by the
labor contracts.
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Simulation results (5)i comparison work schedules

Registration of thenatch per shiffor flex work schedules

E-flex (25) E-flex (50)
WM . R
2 081 - 2 081
G 071 — 0.46 034 e 071
5 064 00 : —— | |5 06+
S 051 — S 051
3] 3] .
g 8';‘ T g 8-;‘ T Explanation:
02 02 ] AB0% of shifts: a match between
0.11 0.11 ~_ personnel needed and available
0.0 "medium " high 0.0 "medium ™ high A13% of shifts more personell
Annual throughput Annual throughput available then needed
AOnly 7% of shifts lack of personell
B Match "Beyond ®Lack B Match "Beyond ®Lack

1. E-flex work schedule: match between needed and available number of
personnel per shift

2. More Eflexersincreases the number of shifthenthe needed and
available number of production staff can be matched.
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Simulation results (6)i comparison work schedules

Comparison between the three work schedules

High value for the annual throughput
Work schedule Relative costs[%]
5-shifts nonstop 100%
E-flex(25) 69%
E-flex(50) 65%

1. Improvement of the terminal performance is possible by applying the new work
schedule Hlex.

2. More Eflexersincreases the employability of production staff, however, the
improvement is marginal.

3. Using the Eflex work schedules enables production staff to determine their work
schedules, although lastinute changes of the schedule remain possible.

' 45 PEGCTA 1 Relative costs = Costs for hours workéBemurrage/Despatch 21
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Simulation results (7)i planning horizoni method used

Step 1: Determination of the number fte required| for

hi storical shi pds ATAOGS
Shipl Ship2 Ship3 Ship4Ship5 Ship6 Ship7 Ship8
) ] ] FTE needed per shift for different
Step 2: Determination of the number fte required for planningshorizons (PH)
shi pbs ETAOS N
Ship1Ship2 Ship4 Ship3 Ship5 Ship6  Ship7 Ship8 % i
é | |
- é [ ]
Expected Time . | L s 7 g
of Arrival Shift
Actual Time | ETAwith PH = 21 days WATAwith PH = 0 days |

of Arrival Registered differences fte needed per shift for

'45 PECTA different planning horizons 22
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Simulation results (8)i planning horizon - results

Planning accuracy versus the planning horizon Planningshorizon of 14 days:

Aprobability of 50% that the number
of FTE really needed differs 2 FTE
from planning

A100% sure that the difference is not
larger then 16 FTE

o) N 00 ©
ift{]

/ =
4 <
s 2
/ Z/GQ'_/
1P 1 3 . . .
g S 1. Smaller planning horizon results in more
28 M‘ . [ 01 © accurate staffing, however, a large probability
- - :2 L for differences remains.
3
-4 @
-5 g)
| '(75 = Example:
\\Ti___ A lack of 6 fte means that the number|of
= 9 personell needed determined at PH =(28
Planningshorizon: number of days for ATA[d] days is 6 less then required in reality.
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Conclusions

1. Flexible staffing will improve the terminal performance because peaks of workload can
better be managed.

2. The Eflex work schedule realizes more shifts where the needed and available number of
FTE can be matched.

3. More Eflexers improves the employability, although a twice as big group improves the
terminal performance marginal.

4. A smaller planning horizon leads to better staffing, however, the probability for deviations
between the needed and available number of personnel remains high.
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