41

411

(Transport)

(Load)



41.1.1

4.1.1.2

4.1.1.3

Operating Stock

<

1:6‘1’115_4561
[(—Y100% K= .

(Reorder Point)

(Dead stock)

2 ( Lead Time
30%

3¢AU Stock Out

412

Heuristic)

30% 1 " =& Ranrder Paint. N~

10% -SSR abesyrresssss

Reorder Point

4.1

41

12

Reorder Point

(Near ~ Optimal

3

10%

Solution
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4.1.2.1 Saving Algorithm

1 (Cluster or Group)
4.2 1
i 1 i L G, j
2 O, j+ G i+0)j+0 j)
1 [ ]
1 0 i+0 j+Qj
Cjj G,i+0 j
i i 1/’_\
O\ O'l O O‘I
Cif C
Q. (@)
1 1
4.2 Saving Approach

4.1.2.2 Coincident Origin and Destination Points

1 (Paths of The
Route)

4.3



3

O O

() Poor routing - paths cross ( ) Good routing - No crossing of paths

4.3

4.1.2.3 Clustering for Assigning stop to Vehicles
4.4 ( 2 22225
20 1 1

. Operating stock

[] Depot [ Depot

(a) Weak clustering ( ) Better clustering

4.4
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413
4131 1 ' 1
4.1.3.2 (R1, M, L2 L1)
4.1.33 (
) Reorder Point (
)
(Due Date)

4.1.34

( Setup Time)

(Flow Time)
(Minimize Mean Ta'diness)
' Activity Scheduling Earliest Due Date (EDD)

4.2

(Key Performance Index)

Distance Index Ratio (DIR)

DIR = ”

(Theoretical Distance)

Theoretical Distance =1 ( X XZ)
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a1
1.38
1.30

a1

DIR

1,658,175

DIR

/

1,250,000

DIR

72,500

DIR

117
14
1.26
161
145
143
1.36
114
135
1.65
134
153

138

. 2545

DIR

3



2545

Distance

(TM3km)

4.2

Actual
Distance
(km)
82,192
93,396
94,363
105,668
105,526
105,857
111,022
91,471
100,974
131,039
104,284
117,465

4.5

Index Ratio (DIR)

DIR

Ideal
Distance
(km)
70,489
66,889
75,356
66,275
73,175
74,870
82,071
80,907
75,485
80,202
78,147
76,772

DIR 1.3

40

Distance Index Ratio (DIR)

TM3km

DIR TIf/km
. . 2545

Volume

(TM3)

1,746,002
1,649,995
1,851,518
1,644,056
1,811,986
1,829,880
2,051,788
2,011,044
1,853,703
1,968,402
1,965,446
1,898,268

TM3Km

DIR

117
141
1.26
161
145
1.43
1.36
1.14
1.35
1.65
1.34
1.53

DIR

4.2

TM3km

21.24
17.67
19.62
15.56
17.17
17.29
18.48
21.99
18.36
15.02
18.85
16.16



DIR

10.00 15.00 20.00

4.5 Thf/km

4.5 TM3km
TM3km DIR
TM3km DIR

(Liner Regression)

Y =2.728 - 0.074 X

Y = Distance Index Ratio (DIR)
X = TM3km
R2=0.982
DIR 13

193 TM3km

41

2500 TMIkm
DIR
DIR
TM3km
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4.6

42
(Decision Support System)

4.6
% ° o o o
IUTDUR S miwnangss
- Y
ssligndudazae
MAUAITUIAIN TN
(Awideawdl)
A\ 4
A v dv
a;ﬂs*nwagnmmaa
I luudas I
fvuasausson \
% [ a P v a
fansolraunle ButumoTegnen
(Check Box) ABITNRY
y A 4
P - | )
fMruaanIn WumeTegnd
o P 1%
fUIT03N88NIN Order Only N1az@ad
Tssnule IAFILNY

ANRWAT

FAAITINN
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44.1.3

44.1.4

44.2

4421

4.6

43



1

(Customer )
(Customer Name)
(Address)

(Coordinate; Latitude/Longitude)

(Scheaule Area )
(Installation Group )
(Chassis Size )
(Procuct Grace )

(Order Only)

2)

(Customer )
(Storage Vessel Type )
(Maximum Product Capacity)
(Maximum Gauge reading)
(Gauge Reading UOM)
(Fixed Reorder Paint)
(Minimum Reorder Point)

(Stock Out Level)

(Tanker )
(Tanker Size)
(Tanker Capacity)
(Availability Status)

(Installation Group )
(Installation Group Title)



5)

(Customer )
(Customers' Name)

(One Way Distance)

4422

1

(Trip ID)

(Trip Number)

(Classify by Product ID)
(Actual Start Date/Time)
(Actual Finish Date/Time)

(Actual Distance)
(Weight Out)
(Weight )

2)

(Trip ID)
(Customer ID)
(Actual Start Date/Time)
(Level Before Filling)
(Actual Finish Date/Time)
(Level After Filling)
(Actual Amount)
(Latest Level Reading)

45

(Latest Level Reading Date/Time)
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f fLA- - LB1

4 \TB1- TALXJ
Usage Rate; UR (TM3Day) -

LB = (Level Before Filling)
LA = (Level After Filling)

™m = |/ (Time Before Filling)
TA = |/ (Time After Filling)

(Percent of Usage Rate Change,

%Change)
UR-URDO
Percent of Usage Rate Change (%Change) = — _URO_
UR =
URO =
(Usable stock)
Usable stock; US = Latest Level Reading - Reorder Point
Usable stock (Time to

Refill)



'us
Time to Refill; TTR = Latest Level Reading Date/Time + }

445

(Scheduler’'s Report)

(Installation  Group)

(Trip)

JR,

Usable stock (TM3

Usage Rate

(Stop)

47
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(Time to Refill)

(Size L1)
10  (Size R)
4
4.3
4.3
o r as a -
INnHnaN sunsa F‘!aﬂ(ﬂ'ﬁ'l\)\ﬂ“ aougNgaciaga
« - L2 i e “_ fﬂ‘ '
1 il:ll.@lﬂlll‘u aya witsoclor ﬂﬁnmﬁﬁﬂu - FRAMTRNUARNNENLY
\asdulszney Wnultsunsu Scheduling Scheduling lumiihaaiauduns
o a o A a
nseagulalu Fulysunsy iWaduiiunns
N1530A159 AAMTINUTDUUFS
IUTNUURY ATINOY
wudoyagndn  [¢————
uazyseienms
0§
y
fuwamsammsly
3% URE%Change
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)

4.3

MWW

Ndonda

1st Scheduling Date

“1st Scheduling
Date”

“Prepare Data”

Update Data

» naLy GotoStep2

Step2

49
()

%Change
Order

Close

Update Data

Go to



4.3

Y
a €
Tdsunsuazuaas ARNNENY
A 5k
NUTBYNFNINUA Add Order
- e - - - v
'lngaamnoﬂu waliumunIgnd
a o o o
\8an NATOLDNE
a o o
fanMumagneii
Fuiludnsdasatn

FIANIUATY US2

A

a ol
fAdnuN&ATy Finish
—— a4
mnuuﬂamma‘nq;l
d
Go to Step3 (ABITN
gnavammenulu
AR
Judaly

(V)

Order Only

Add Order

40

50



4.3

(

)

5l

<
1
v da Y
TM3km
Set
TM3km
Tanker
OK
i
Go to

Step4
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§IUN 12 URAY
d o o
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" e
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()

TM3km
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)

4.3

Next Tanker
( 1)

1

Previous Tanker

Refresh (
3

53

( TM3km > 19.3)

Trigger Customer



(

)

4.3

Preview)

(Print

«

*o

>

( TM3km

Print Report

CLOSE

(Order Only = N)

Order Only =Y

54
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451

Index Ratio (DIR)

5
(Decision Support System)

Microsoft Access 2000

Distance

4.7

»' )
taturmai
«

STANAH
IsffISMfflsJ
RNDOR
EXT .

4.7
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45.2

“SCHEDULING” 1

4.8
‘B8] uwie wfls gpmer umn gl gafe el wivine 30U
; PSL-Paksin v vBZYy EFE DAy L[k o=,
BB SRY 2R @ K YR A E iR R,
SCHEDULER'S REPORT
GROUPID  CUSTOMERS' GROUP
» lnaN P.ox BKK(V 0481 12) TL
™ Customen' Name Last Rdeg Reading Date/Tice Duily Rate  %Cheg Time to Refill 4
|13 ]-m.muﬂ(szw) [ 1720 | 14/3/2546 95990] 11304 -17.5[ 14/3/2546 9:5900
in ['mwu’fuw (s021) | 1633 ] 14/3/2546 naaoml 90432 | -142 17/3/2546 54926 |
J[sa AT (S226) | 1327 19/3/2546 114000 | 101688 36 22/3/2546 226:49 |
= RTINS 416) [ 2257 20/3/2546 100200 | 286128 29 22/3/2546 13:1720 |
k7 |mi TR uriAmed (5332) [ 1536 18/3/2546 130000 40241| -53 22/3/2546 182321 {
B2 frurumefiacanmi(saon [ 48 2127254 231500 | 722544 -49 15/3/2546 13:4632 |
bs vy (uemammsines) (sm)| 2026 24/3/2546 9:1900 | 108264 A 28/3/2546 19:3006 I
3 E
Ouia (5265) ] 1744 | 24/3/2546 102000 29208 -49 AnSIs 213601
mtnc 4] [ 10 2 |plrslan 10
1st Scheduling Date : | 14/03/46 PREPARE DATA aose
(dd/men/yy) -
P R O I | I 1 p¥| 00 19
' kA A ;
4.8
2



45.3 1

“PREPARE

“Update Data”

“Go to Step2”

D3 ¥ erowt priess LS
uf ufls jpame ume oy galm pfeds wiwne AW
+ | Tehome v 8 v B 7 U

My HY SRR o

 LIST OF THE CUSTOMERS SHOULD BE SCHEDULED

DATA"

Title: oRefill: DallyRate (TM3/Day):

i ssan 07/03/46 408 |

584376

"'h.mamz(ssw) 09/03/46 938 |

310,56

[runesumn (s382) ; 09/03/46 15:10 |

135384

maneeas47) g 05/03/46 2223 |

140,664

|-m UTIUASI66) 07/03/46 11:56 ]

45216

g (s2a7> 4 17702/ 7% |

28,536

mmamdndunac e 07/02/46 1359 |

stosez |

i ] < T s an2

57

4.9
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Step3”

Title:

‘Go to Step?”

TimeToRefill:

«add Order”

4.10

STEP 2

DallyRate (TM3/Day):  Order Oaly

[RUMURQIRA (Cossss:

8/8/2546 183727

7757312 |

Y

favandnad (s2em

9/8/2546 142929

331344 |

N

fm.aasstl (s165

9/8/2546 83709

12792 |

[sumduaNasuR(ans

1992802 |

[nusuauat(sos)

9/8/2546 7:1838

499576 |

[mefrflavi(noxcozs)

9/8/2546 22:06:40

354.58 |

¥ 1o 3 Vi ayvsanas(

9/8/2546 1909:53

1073992 |

[m.}uaqa‘l’muz (so21)

8/8/2546 1824:19

95.592 [

S9lalalalalafalalx

juway (gasmnssuuns

23/6/2546 132147

74304]

[Rlnaf (usuunu) s271

n
8

31/7/2546 112637

310872 |

| pm !ﬁ:ﬁ 13ud ulaans (s

7/8/2546 6:56:13

r
|

r

| 9/8/2546 722:16
|

|

l

r

1

l

!

41248 |

L Chackor scheciog Conrmation addonder |

GotoSteps I

tﬂu. CHRE] 10 % |21 [p%] 20 13

4.10
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4.5.5

“Find Record”
( M )
' “Finish” 2
411

(PR £2£53 3
Do ufle e umen gl gales ifeds wiwhe AW

K- E8 SRy inE

Imimm«l(snse)

Iusnﬁmw (S056 + $286)

iﬂmﬁm Tad (5542)

hwmm'(u'ﬁub (5058) (B 9/1/01)

luwmsulnﬂn (5026)

[m.mﬁ (5290)

ﬂluﬁmﬁ\nmmn(m-m-m)o

g5 v'-Iwﬂu-lﬁnuM\(m-Bm-un)

411



60
45.6 3

“Go to Step3"

2 2
(TM3Km) 4.12
"mm
3 5 uQn nluuu irdtau igieGe £ 4 2
[ © pStL-Paksin vy U v B/ EE e A~ ﬁ.tj. =

Chassls Size:  TimeToRefill: TimeToMIinROP :  Start Time : TimeToArrival :

’ll Ixzﬂns«s 16:1506 ||a/3nsu 150606 l 14/03/46 000 [14.&05« 133000

]n,menmw(szus) |u lxo/.ms«s 142000 |13/sns4a 17:11:57 | 14/03/46 000 |w.mm 130300

Immnnn (5032) | 11/3/2546 19:4435 | 20/3/2546 8:49:54 | 14/03/46 000 Fms«s 153730

‘]m.mhhﬂssm) Ixmnm 16:52:67 | 20/3/2546 3:10:15 I 14/03/46 000 ]lmsu 153730

vrv.wun(sml) lwans«s 22:1727 | 20/3/2546 10339 I 14/03/46 2032 me 22:1727

|
!
!
I'qu! (5179) in/s/zs« 10:07:00 Ilmnw 1601:11 I 14/03/46 6:44 lwms« 100700 J

Immu‘im (s021) ‘iu | 17/3/2546 5:4926 l 7373754 00536 I 17/03/46 348 ! 17/3/2546 5:4926

Total Distances (Km) ¢ I 5,618
Total Volumes (TM3) : l 58,441

Ratio of TM3/Xm : 10.40




4.5.7

14
M 2 R1
“OK”
4.13
M cw ttfi AccessT (LTAUKBR» { |+ HEE' T ''
Fil hue £ o

“Set  TANKER”

L1
4

TANKER AVAILABLE

SAE N TRIE GRIMIN — AAAKRENEIME

g i 1 1 15000 i
r 2 1 1 150 1
R kv 1 14000 1
° h 2 1 ol X
) [ — 1 14000 1
F 06 (2 . 14000 1
r 7 ju 1 14000 1
r 8 2 1 N
[e) jo9 |m 1 10000 1
rjio m - o0
r 1" 1 1 6000 r
o (TT ! 1 6000 1
ro 13 Fi 1 6000 .
rOoEr 1 1 600

lagiau: H1' 1l » IH 1 3

4.13

09/08/2546 0:00

09/08/2546 200

09/08/2546 6.00

09/08/2546 6:00

09/08/2546 6.00

09/08/2546 600

09/08/2546 1800

OK |1

2

L2

61



458 4

“Go to Step4”
3
4.14
pflg] 3 1 uri JUWD 15 ms  «
LIST OF TFE TRIPS MUST BE SOHEDULED
rankersee At TigpQdone: [ReB3™
pr oac45000 heBIpD JAN CED
Tanker Capadty : | 15000 TM3 Same Group Customer Time to Refis
Volume Avalabte : | cf ™8 » {5« 1 8/8/2546 19:34:18
" f(S415) j 10/8/2546 17:56:22
1storops (1t 3 “g] 00 T { . »jMCtiurwr (S242) | 10/8/2546 18:18:50
{ . 3 (S381) ] 10/8/2546 22:58:17
2nd Drop : 1 . 111/8/2546 13:51:00
3rdDrop: | "31 {= \ « (S343) | 13/8/2546 5:53:35
via " 1 14/8/2546 9:15:27
NdDg: | r 15,000 () j 17182546 16:00:23
’ { . m (5309 1 2/9/2546 5:50:27
Previous Tanker | i Mr > ]1
» A
Total Trips: I 7 W 1 18
totalDrops; I 12 -Eﬂwm 1%
Rkﬁmm 1 52) Backto Step3
Refresh : JL
——l 1 :Hj4n 11|n
diro: M *41 riJjuMd 7 I— a1
«Midmi
414" 4

Max.VoJume

15,233
2,556
8,662
2,578
5,235
7,992
6,064
1,286
2,068

™3
™

3
™3
™38
™38
™3
™
™3

NUM

il
im
112
T2

112
lu

zi

o

[,

PP
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459 Distance Index Ratio, DIR
“RUN DIR”

DIR 4.15

“ﬁ'-&lmlmphmpﬂnﬂa'ngﬂmmi
K- @R BRY ;LR o ¥

ISTANCE INDEX RATIO c&cu‘Wg’a&%ﬁ
PR ' ~ oA

Ot Prame
GasType : |L0x :]' Site |n :!'
StatDate: (010372546
Finish Date : lsma:zsw

Actual Distance J Ideal Distance

RUNDIR l
CLOSE I

4.15 Distance Index Ratio, DIR

Distance Index

Ratio (DIR)
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4510 Distance Index Ratio, DIR

“RUN DIR”

Distance Index Ratio DIR

Distance Index Ratio, DIR

4.16

A wfls jpan umn qiun e wfedh wivie W
Mo ER GRS e HEL YR Y B e B @,

R s R R g 2 1
X RATIO CALCULATING -
H R it B

A

O Frome § !
GasType: FOX :]' Site : |n j’

Actual Distancs : | 87,624
ideal Distance : 71,174
Start Date : mesae
Finish Date : |2910212545
PIR 5 ‘ 123
oo |

Actual Distance lgeal Distance I

CLOSE I

satm: A4] <[ T 2 Mprfani

= m@ﬂ](j

I 1 _FMpsian
e BRI .‘ 2w

4.16 Distance Index Ratio, DIR
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Index Ratio (DIR)

65

Distance
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