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## 4271455921 - MAJOR INDUSTRIAL ENGINEERING

KEY WORD: PETROL / DISTRIBUTION / SIMULATION / TERMINAL / GAS STATION
MONGKOL SOMMAICHAIYA : SOLVING THE TARDINESS PROBLEM IN PETROL
DISTRIBUTION BY SIMULATION TECHNIQUE. THESIS ADVISOR : ASSOC. PROF.
CHUVEJ CHANSA-NGAVEJ, 162 pp. ISBN 974-03-0293-9.

This thesis involves research for solving the tardiness problem in petrol distribution
from pétrol terminal to the gas stations. The focus is on each petrol type tank truck and loading
arm suitable allocation. The purpose is the reduction of time spent from customer’s order receipt
until the tank truck arrival at the gas station (response time) to be not more than 6 hours as per
customer's requirement. The simulation technique is used to reallocate each petrol type tank

truck and loading arm for the reduction of response time until it is lower than & hours with lowest

investment and expenses.

- The simulation for the studying of the éﬁect between the number of tank truck & loading
arm and response time shows that the increase of the number of tank trucks from 10 trucks to
11, 13 and 18 trucks, respectively .for Benzene 91, Benzene 95 and Diesel and the decrease of
the number of each petrol type loading arm from 3 {o 2 arms can improve the response time to
be not more than 6 hours. The investment and expenses for 13 trucks increment is
42,509,313.60 Baht. Three idle loading arms are assigned for another usage and an extra
income of 89,902,080 Baht is obtained. Therefore, the tardiness problem can be solved and a

net income of 47,392 776.40 Baht is achieved in the process.

The tank truck and loading arm allocation can solve the tardiness problem and involve
not much investment and expenses. It concentrated on tank truck and loading arm waiting time
decrement. Most of the previous works in this area concentratec on transportation time and
round decrement. However, the use of these 2 methods together enables the terminal to

transport petrol more efficiently, and helps reduce cost and ensures more customer satisfaction,

Department Industrial Engineering

Student's signature....... =

Field of study _.Industrial Engineering.

Advisor's signature...
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2 3,760,000 4,784,000 8,432,000 16,976,000 0.0405
3 3,920,000 4,720,000 7,312,000 | 15,952,000 0.0594
4 4,080,000 4,848,000 7,008,000 15,936,000 0.0783
5 4,016,000 4,816,000 7,360,000 16,192,000 0.0975
6 3,024,000 3,984,000 7,440,000 | 14,448,000 0.1147
7 3,120,000 4,240,000 7,680,000 15,040,000 0.1325
8 2,912,000 4,288,000 7,360,000 14,560,000 0.1498
g 3,040,000 4,064,000 7,552,000 14,656,000 0.1672
10 3,120,000 4,320,000 7,344,000 14,784,000 0.1847
11 3,200,000 4,464,000 7,264,000 14,928,000 0.2024
12 3,760,000 4,784,000 8,144,000 16,688,000 0.2222
13 3,904,000 4,844,000 8,368,000 17,216,000 0.2426
14 3,184,000 4,448,000 7,024,000 14,656,000 0.2600
15 3,120,000 4,256,000 7,552,000 14,928,000 0.2777
16 3,104,000 4,512,000 7,440,000 15,056,000 0.2956
17 3,984,000 4,880,000 7,280,000 16,144,000 0.3147
18 3,472,000 4,384,000 7,504,000 15,360,000 0.3329
19 3,440,000 4,672,000 7,360,000 15,472,000 0.3513
20 3,536,000 4,784,000 7,552,000 15,872,000 0.3701
21 3,360,000 4,528,000 7,456,000 15,344,000 0.3883
22 3,408,000 4,416,000 7,248,000 | 15,072,000 0.4062
23 3,376,000 4,704,000 7,376,000 15,456,000 0.4245
24 3,472,000 4,384,000 7,472,000 15,328,000 0.4427
25 3,648,000 4,768,000 7,424,000 15,840,000 0.4615
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27 3,168,000 4,064,000 7,344,000 | 14,576,000 0.4973
28 3,984,000 5,024,000 7,632,000 | 16,640,000 0.5170
29 3,760,000 5,072,000 7,504,000 | 16,336,000 0.5364
30 3,920,000 4,944,000 7,664,000 | 16,528,000 0.5560
31 3,280,000 4,592,000 7,648,000 | 15,520,000 0.5744
32 3,200,000 4,416,000 7,472,000 | 15,088,000 0.5923
33 2,864,000 4,096,000 6,992,000 | 13,952,000 0.6088
34 2,640,000 4,160,000 7,136,000 | 13,936,000 0.6254
35 3,008,000 3,904,000 6,688,000 13,600,000 0.6415
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42 3,024,000 4,432,000 7,168,000 | 14,624,000 0.7648
43 3,968,000 4,880,000 7,968,000 | 16,816,000 0.7847
44 3,760,000 4,864,000 7,280,000 | 15,904,000 0.8036
45 3,920,000 5,072,000 7,184,000 | 16,176,000 0.8228
46 3,408,000 4,608,000 7,344,000 15,360,000 0.8410
47 3,984,000 4,816,000 7,824,000 | 16,624,000 0.8607
48 3,360,000 4,352,000 7,200,000 14,912,000 0.8784
49 3,184,000 4,336,000 7,168,000 | 14,688,000 0.8958
50 3,104,000 4,464,000 7,088,000 14,656,000 0.9132
51 3,168,000 4,608,000 7,280,000 | 15,056,000 0.9311
52 2,992,000 4,480,000 6,864,000 | 14,336,000 0.9481
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1.2 ASSIGN Block
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1.4 ASSIGN Block
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1.6 QUEUE Block
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1.7 SEIZE Block
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1.8 TALLY Block
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1.9 QUEUE Block
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1.10 SEIZE Block
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1.11 TALLY Block
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1.12 DELAY Block
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1.14 TALLY Block
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1.15 DELAY Block
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1.16 TALLY Block
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1.17 TALLY Block

b 1Y
o as

Wlunaiudeysvarsmusliiumdsaeniiuaingniaunsziasnaudandingu

B

i ]

14 14
wunRInAdTRllTeaantiiinisindueegndn FaBundn watneusues § 3 Block

o ¥ . .|
ANTtinuNl TeazIB ALaasegLR 921

ULG91ResponseTime ULG95ResponseTime HSDResponseTime

L JCOUNTERS

__1DISCRETE
[ ADISTANCES
__IDISTRIBUTIONS

[ 1EXPRESSIONS
CIFAILURES

[ AFREQUENCIES | :
(_JINCLUDE { | Dekto Timasarton ol

Carmsp

2171 121 :1eaviaEAU8A TALLY Block



{_1BLOCKAGES
(1 CONTINUOUS
[_1CONVEYORS
[ 1COUNTERS

3 D1scRETE
I 1DISTANCES
(DISTRIBUTIONS

1 EXPRESSIONS
[JFAILURES

[1FREQUENCIES
_JINCLUDE

__1DISCRETE
i _IDISTANCES
_1DISTRIBUTIONS

I EXPRESSIONS
{_IFAILURES

[ JFREQUENCIES
[ JINCLLIDE

3171 221 1eaziBamea TALLY Block (sle)

Db Tip sdGzdon hoy

Doity T aCEudon ko)




1.18 TALLY Block

unisiiudayaansaud liFuAdsrainfuangnitaunseiasnrug i

b4 1
<R o )

v
Wunteanadetiullieandidnnsinturegndt TaBandn naimauaues laeiy

2

ayautnAINgn Hinminduusasuie 8 3 Block MMNTIANNITN SHAUIEHALA AR

g1l 222
StationNo StationNo + 55 StationNo + 110

Arona G n | W _"'\ i: I R e Yol ] B

liseat e o 2]

L ICOUNTERS

(CIDISCRETE
(1DISTANCES
[_1DISTRIBUTIONS

2111 922 :1eaziBnLes TALLY Block



_1ARRIVALS
[JATTRIBUTES

I \BLOCKAGES
] CONTINUQUS

i) CONVEYORS

1 COUNTERS

i 1DISCRETE
TIDISTANCES
TIDISTRIBUTIONS

_1EXPRESSIONS
_1FAILURES

Ji _1FREQUENCIES
[ _1INCLUDE

{_1CONTINUOUS
_1CONVEYORS
{_JCOUNTERS

H_IDISCRETE

(1DISTANCES
(DISTRIBUTIONS

[_1EXPRESSIONS
[FAILURES

[ JFREQUENCIES

Deity Time(Gdor o)

917 922 $1tiaiBeAU99 TALLY Block (si)

Dok T afGadon o}

Daily I a(G avor 40)




112

1.19 DELAY Block
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1.20 DELAY Block
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1.21 RELEASE Block
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2. Tnsed1an1snAsaLLLAaae (Experimental Frame)
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2.3 VARIABLES Element
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anfluinag Delivlime | anafiuinig | DelivTime | @anniluinng | DelivTime
WA (W) Wi (1W#) Wil (U#)

1 11.98 20 135.73 39 196.27
2 11.91 21 136.94 40 195.51
3 43.94 22 153,71 41 205.80
4 43.02 23 153.94 42 204.75
5 43.96 24 153.04 43 204.16
B 55.57 25 16376 44 212.18
7 55.89 26 152.16 45 211.94
8 90.48 27 151.69 46 211,72
9 89.80 28 160.98 47 235.59
10 90.54 29 160.90 48 253.47
11 110.60 30 160.60 49 256.26
12 111.42 31 164.56 50 258.06
13 111.72 32 165.64 51 258.55
14 115.51 33 173.80 52 256.08
15 116.23 34 172.16 53 261.79
16 116.48 35 172.39 54 308.75
17 117.38 36 175.92 55 379.86
18 138.06 37 195.37

19 137.51 38 196.06




123

DelivTime

[ 1ARRIVALS
H_JATTRIBUTES

[ 1BLOCKAGES
[ 1CONTINUOUS
[ JCONVEYORS
[ 1COUNTERS

[ 1DISCRETE
[_1DISTANCES
_1DISTRIBUTIONS

|_1EXPRESSIONS
[ FAILURES

1 FREQUENCIES

2117l 129 s1eaziBanIes VARIABLES Element



124

2.4 QUEUES Element
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2.5 TALLIES Element
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Model Statements

0% CREATE, 1:POIS(19.95):MARK(Timeln);
1% ASSIGN: OilType=Disc(0.2209,1,0.5172,2,1.0,3):
GroupNo=Disc(0.2024,1,0.4062,2,0.6088,3,0.8036,4,1,5);
37% BRANCH, 1:
If, GroupNo.eq.1,38%,Yes:
if,GroupNo.eq.2,39%,Yes:
If, GroupNo0.eq.3,40%,Yes:
If,GroupNo.eq.4,41%,Yes:
If,GroupNo.eq.5,54%,Yes;

38% ASSIGN:
StationNo=DISC(0.10086,1,0.2001,2,0.2936,3,0.387,4,0.4819
5,0.5665,6,0.6547,7,0.74,8,0.8259,9,0.9125,10,1,11);
2% BRANCH, il
| if,OilType.eq.1,5%,Yes:
If,OilType.eq.2,7%,Yes:
If OilType.eq.3,113,Yes;
5% QUEUE, CarULG91Queue;
6% SEIZE, i
CarULG91,1;
42% TALLY: ULG91CarWaitTime,INT(Timeln), 1:MARK(Timeln2);
3% QUEUE, LoadULG91Queue;
4% SEIZE, 1:
LoadULGS81,1;
45% TALLY: ULG91LoadWaitTime,INT(Timeln2),1:MARK(Timeln5);
15% DELAY: Norm(23.47,0.24);
163 RELEASE: LoadULG91,1;
48% TALLY: ULGY1 Loadfime.INT(Timeln5),1 ‘MARK(Timeln8);

19% DELAY: DelivTime(StationNo);



51%
55%
28%
34%
31%
20%
27$
7$

8%

43%
9%
108

46%
23%
17%
49%
24%
52%
56%
29%
35%
32%
218
1%

12% °

449

13%
14%

TALLY:
TALLY:
TALLY:
DELAY:
DELAY:

RELEASE:
DISPOSE;

QUEUE,
SEIZE,

TALLY:
QUEUE,
SEIZE,

TALLY:
DELAY:

RELEASE:

TALLY:
DELAY:
TALLY:
TALLY:
TALLY:
DELAY:
DELAY:

RELEASE:

QUEUE,
SEIZE,

TALLY:
QUEUE,
SEIZE,

ULGY91DelivTime,INT(Timeln8),1;
ULGS1ResponseTime, INT(Timeln), 1;
StationNo,INT(Timeln),1;
Norm(23.47,0.24);
DelivTime(StationNo);

CarULG9o1,1;

CarULG95Queue;

13

CarULG95,1;

ULGY5CarWaitTime, INT(Timeln), 1:MARK(TimeIn3);
LoadULG95Queue;

6

LoadULG95,1;
ULGY5LoadWaitTime,INT{Timeln3),1:MARK(Timeln6);
Norm(23.47,0.24);

LoadULGS5,1;
ULGS5L0adTime,INT(Timeln6),1:MARK(Timelng);
DelivTime(StationNo);
ULGY95DelivTime,INT(Timeln9),1:
ULGY95ResponseTime, INT(Timein),1;
StationNo+55,INT(Timeln), 1;

Norm(23.47,0.24);

DelivTime(StationNo);

CarULG95,1:NEXT(279%);

CarHSDQueue;

1

CarHSD, 1;
HSDCarWaitTime,INT(Timeln),1:MARK(Timeln4);
LoadHSDQueue;

1
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LoadHSD,1;
47% TALLY: HSDLoadWsaitTime, INT(Timeln4),1:MARK(TimelIn7);
25% DELAY: Norm(23.47,0.24);
183 RELEASE: LoadHSD,1;
50% TALLY: HSDLoadTime,INT(TimeIn7),1:MARK(Timeln10);
26% DELAY: DelivTime(StationNo):
53% TALLY: HSDDelivTime,INT(Timeln10),1;
57% TALLY: HSDResponseTime, INT(Timein),1;
30% TALLY: tationNo+110,INT(Timeln),1;
36% DELAY: Norm(23.47,0.24);
33% DELAY: DelivTime(StationNo);
22% RELEASE: CarHSD, 1:NEXT(27$);
39% ASSIGN; StationNo=

DISC(0.0971,12,0.1973,13,0.2826,14,0.3695,15,0.4572,16,0.5511,17,0.6405,18,0.73086, 1
9,0.823,20,0.9123,21,1,22)

:NEXT(23);
40% ASSIGN: StationNo=
DISC(0.0905,23,0.1802,24,0.2729,25,0.3641,26,0.4494,27,0.5468,28,0.6424,29,0.7392,3
0,0.83,31,0.9183,32,1,33)

:NEXT(2%);
41% ASSIGN: StationNo=
DiSC(0.0849,34,0.1 677,35,0.2538,36,b.3488,37,0.4434,38,0.5396,39,0.6226,40,0.71 17,4
1,0.8007,42,06.9031,43,1,44)

‘NEXT(23);
54% ASSIGN: StationNo=
DISC(0.0977,45,0.1904,46,0.2908,47,0.3809,48,0.4696,49,0.5581,50,0.6480,51,0.7356,5
2,0.8213,53,0.9123,54,1,55)

NEXT(2%),
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Experimental Statements

ATTRIBUTES: OllType,:
Timein:
StationNo:
Timeln2:
Timeln3:
Timeln4:
Timelnb:
GroupNo:
Timein6:
Timeln7:
Timeln8:
Timeln9:
Timeln10;

VARIABLES:

DelivTime(55),11.98,11.91,43.94,43.02,43.96,55.57,55.89,90.48,89.90,90.54,110.60,111.

42,111.72,115.51,116.23,

116.48,117.38,138.06,137.51,135.73,136.94,153.71,153.94,153.04,153.76,152.16,151.69

,160.98,160.9,160.6,164.56,165.64,173.8,172.16,172.39,175.92,195.37,196.06,196.27,19

5.51,205.8,204.75,204.16,212.18,211.94,211.72,235.59,253.41,256.26,258.06,258.55,25

6.08,261.79,308.75,379.86;

QUEUES: LoadHSDQueue, FirstinFirstOut;

LoadULG95Queue FirstinFirstOut:
CaruLG95Queus, FirstinFirstOut:
LoadULG91Queus,FirstinFirstOut:
CarULG91Queue,FirstinFirstOut:
CarHSDQueue, FirstinFirstOut;

RESOURCES: CarULG91,Capacity(10,),-,Stationary:
CarULG95,Capacity(10,),-,Stationary:
CarHSD,Capacity(10,),-,Stationary:
LoadHSD,Capacity(3,),-,Stationary:
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LoadULG91,Capacity(3,),-,Stationary:
LoadULG95,Capacity(3,),-,Stationary;
TALLIES: 1 ULGO1#1Time:
2,ULGO91#2Time:
3,ULGY1#3Time:
4,ULGO1#4Time:
5,ULG91#5Time:
6,ULGO1#6Time:
7,ULGS1#7Time:
8,ULGO1#8Time:
9,ULGS1#9Time:
10,ULG91#10Time:
11,ULG91#11Time:
12,ULGS1#12Time:
13,ULGYS1#13Time:
14, ULGO1#14Time:
15,ULGS1#15Time:
16,ULGY1#16Time:
17, ULGY1#17Time:
18,ULGS1#18Time:
19,ULGO1#19Time:
20,ULG91#20Time:
21,ULG91#21Time:
22, ULG91#22Time:
23,ULG91#23Time:
24,ULG91#24Time:
25,ULG91#25Time:
26,ULGY1#26Time:
27, ULGO1#27Time:
28,ULG91#28Time:
29,ULGY1#29Time:



30,ULG91#30Time:
31,ULGO1#31Time:
32,ULGY91#32Time:
33,ULG91#33Time:
34,ULGY1#34Time:
35,ULGI91#35Time:
36,ULG91#36Time:
37,ULGO1#37Time:
38,ULG91#38Time:
39,ULGO1#39Time:
40,ULG91#40Time:
41,ULGS1#41Time:
42, ULGO1#42Time:
43,ULGS1#43Time:
44 ULGO1#44Time:
45,ULGO1#45Time:
46,ULG91#46Time:
47, ULGY91#47Time:
48,ULGI1#48Time:
49,ULGO1#49Time:
50,ULG91#50Time:
51,ULG91#51Time:
52,ULGS1#52Time:
53,ULG91#53Time:
54,ULGO1#54Time:
55,ULG91#55Time:

56,ULG95#1Time:
57, ULGY5#2Time:
58,ULGO5#3Time:
59,ULG95#4Time:
60,ULG95#5Time:
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61,ULGO5#6Time:
62,ULGY5#7Time:
63,ULGO5#8Time:
64,ULGI5#9Time:

65,ULGI95#10Time:
66,ULGO5#11Time:
67,ULG95#12Time:
68,ULGI95#13Time:
69,ULGS5#14Time:
70,ULG95#15Time:
71, ULGO5#16Time:
72,ULGO5#17Time:
73,ULG95#18Time:
74,ULGS85#19Time:
75,ULGO95#20Time:
76,ULGO5#21Time:
77,ULGO5#22Time:
78, ULGO5#23Time:
79,ULG95#24Time:
80,ULG95#25Time:
81,ULGO5#26Time:
82,ULGY5#27Time:
83,ULGY5#28Time:
84,ULG95#29Time:
85,ULG95#30Time:
86,ULG95#31Time:
87,ULG95#32Time .
88,ULG95#33Time:
89,ULGO5#34Time:
90,ULG95#35Time:
91,ULGO5#36Time;

138



92,ULGY5#37Time:
93,ULG95#38Time:
94,ULG95#39Time:
95,ULGO95#40Time:
96,ULG95#41Time:
97,ULGO5#42Time:
98,ULGO5#43Time:
99,ULGO5#44Time:

100,ULGO5#45Time:
101,ULGS5#46Time:
102,ULGO5#47Time:
103,ULG95#48Time:
104,ULG95#49Time:
105,ULG95#50Time:
106,ULG95#51Time:
107, ULG95#62Time:
108,ULG95#53Time:
109,ULGO5#54Time:
110,ULGOS#55Time:

111,HSD#1Time:
112,HSD#2Time:
113, HSD#3Time:
114,HSD#4Time:
115 HSD#5Time:
116,HSD#6Time:
117 ,HSD#7Time:
118,HSD#8Time:
119,HSD#9Time:
120,HSD#10Time:
121,HSD#11Time:
122,HSD#12Time:
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123,HSD#13Time:
124 HSD#14Time:
125,HSD#15Time:
126,HSD#16Time:
127, HSD#17Time:
128,HSD#18Time:
129,HSD#19Time:
130,HSD#20Time:
131,HSD#21Time:
132, HSD#22Time:
133,HSD#23Time:
134,HSD#24Time:
135,HSD#25Time:
136,HSD#26Time:
137, HSD#27Time:
138,HSD#28Time:
139,HSD#28Time:
140,HSD#30Time:
141,HSD#31Time:
142,HSD#32Time:
143, HSD#33Time:
144, HSD#34Time:
145,HSD#35Time:
146,HSD#36Time:
147, HSD#37Time:
148,HSD#38Time:
149,HSD#39Time:
150,HSD#40Time:
151,HSD#41Time:
152,HSD#42Time:
153,HSD#43Time:
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DSTATS:

154, HSD#44Time:
156, HSD#45Time:
156,HSD#46Time:
157 HSD#47Time:
158,HSD#48Time:
159,HSD#49Timé:
160,HSD#50Time:
161,HSD#51Time:
162,HSD#52Time:
163,HSD#53Time:
164 ,HSD#54Time:
165,HSD#55Time:
ULGI6DelivTime:
ULG91LoadWaitTime:
ULGY91ResponseTime:
ULG91LoadTime:
HSDCarWaitTime:
ULGY1CarWaitTime:
HSDLoadWaitTime:
ULG95LoadTime:
HSDResponseTime:
ULGY5CarWaitTime:
ULG95LoadWaitTime:
ULGS5ResponseTime:
HSDLoadTime:
ULGS1DelivTime:

HSDDelivTime;

1,NR(CarULG81),Car ULG91 Utilization:
2,NR(CarULG95),Car ULG95 Utilization:

3,NR(CarHSD),Car HSD Utilization:

4 NR(LoadULG91),Load ULG91 Utilization:
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REPLICATE,
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5,NR(LoadULG95),Load ULGIS5 Utilization:
6,NR(LoadHSD),Load HSD Utilization:
7,NQ(CarULG91Queue),CarULG91 QueueUtilization:
8,NQ(CarlULG95Queue),CarULG95QueueUtilization:
9,NQ(CarHSDQueue),CarHSDQueueUtilization:
10,NQ(LoadULG91Queue),Load ULGY1 Queue Utilization:
11, NQ(LoadULG95Queue) Load ULGS5 Queue Utilization:
12,NQ{LoadHSDQueue),Load HSD Queue Utilization;
1,0.0,740000,Yes,Yes, 715000:;
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6) nWgAUEudU (Verification)
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SIMAN System Trace Beginning at Time: 0.0

Seq# Label Block System Status Change

Time: 0.0 Entity: 2
109 CREATE
TIMEIN set to 0.0
Next creation scheduled at time 17.0
21% ASSIGN
OILTYPE setto 3.0
GROUPNO set t0 4.0
334% BRANCH
Selecting at most 1 of 5 branches
|F: Branch not selected
IF: Branch not selected
IF: Branch not selected
[F: Entity 2 sent to 38%
66 38% ASSIGN
STATIONNO set to 36.0
Entity transferred to block 2%
52% BRANCH
Selecting at most 1 of 3 branches
IF: Branch not selected
IF: Branch not selected
IF: Entity 2 sentto 11%
45 11% QUEUE
Entity 2 sent to next block
46 128 SEIZE
Seized 1 unit(s) of resource CARHSD



47 57%

63 41%

48 13%

49 14%

50 60%

62 443

51 25%
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BRANCH
Selecting at most 1 of 2 branches
IF: Branch not selected
ELSE: Entity 2 sentto 41%
TALLY
TIMEIN4 set to 0.0
Tally HSDCARWAITTIME recorded 0.0
Entity transferred to block 13$
QUEUE
Entity 2 sent to next block
SEIZE
Seized 1 unit(s) of resource LOADHSD
BRANCH
Selecting at most 1 of 2 branches
{F: Branch not selected
ELSE: Entity 2 sent to 44%
TALLY
TIMEIN7 set 0 0.0
Tally HSDLOADWAITTIME recorded 0.0
Entity transferred to block 25%
DELAY
Delayed by 23.5197 until time 23.5197
HSDRESPONSETIME = 7.0

17.0>Time: 17.0 Entity: 3

10%

21%

3 34%

CREATE

TIMEIN setta 17.0

Next creation scheduled at time 41.0

ASSIGN

OILTYPE set to 3.0
GROUPNO set to 5.0

BRANCH

Selecting at most 1 of 5 branches
|F: Branch not selected
|F: Branch not selected

IF: Branch not selected



IF: Branch not selected
[F: Entity 3 sent to 51$
67 513 ASSIGN
STATIONNO set to 54.0
Entity fransferred to block 2§
52% BRANCH
Selecting at most 1 of 3 branches
{F: Branch not selected
IF: Branch not selected
IF: Entity 3 sentto 11%$
45 11% QUEUE
Entity 3 sent to next block
46 12§ SEIZE
Seized 1 unit(s) of resource CARHSD
47 57% BRANCH
Selecting at most 1 of 2 branches
IF: Branch not selected
ELSE: Entity 3 sentto 41%
63 41% TALLY
TIMEIN4 setto 17.0
Tally HSDCARWAITTIME recorded 0.0
Entity transferred to block 13%
48 13% QUEUE
Entity 3 sent to next block
49 14% SEIZE
Seized 1 unit{s) of resource LOADHSD
50 60% BRANCH
Selecting at most 1 of 2 branches
IF: Branch not selected
ELSE: Entity 3 sent to 44%
62 44% TALLY
TIMEINY set to 17.0
Tally HSDLOADWAITTIME recorded 0.0
Entity transferred to block 25%
51 25% DELAY
Delayed by 23.2953 until time 40.2953
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HSDRESPONSETIME = 7.0

23.5197>Time: 23.5197 Entity: 2
52 18% RELEASE
LOADHSD available increased by 1 to 2
53 63% BRANCH
Selecting at most 1 of 2 branches
IF: Branch not selected
ELSE: Entity 2 sent to 47%
6147% TALLY
TIMEIN10 set to 23.5197
Tally HSDLOADTIME recorded 23.5197
Entity transferred to block 26$
54 263 DELAY
Delayed by 175.92 until time 199.44
HSDRESPONSETIME = 7.0

40.2953>Time: 40.2953 Entity: 3
52 18% RELEASE
LOADHSD available increased by 1to 3
53 63% BRANCH
Selecting at most 1 of 2 branches
IF: Branch not selected
ELSE: Entity 3 sentio 47$
6147% TALLY
TIMEIN10 set to 40.2953
Tally HSDLOADTIME recorded 23.2953
Entity transferred to block 26%
54 26% DELAY
Deiayed by 308.75 until time 345.045
HSDRESPONSETIME =7.0

41.0>Time: 41.0 Entity: 4
10$ CREATE
TIMEIN set to 41.0

Next creation scheduled at time 58.0
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21%

3 34%

65 37%

52§

6 5%

7 6%

8 55%

25 39%

9 3%

10 4%

11 58%

24 42%

ASSIGN
OILTYPE setto 1.0
GROUPNO set to 3.0
BRANCH
Selecting at most 1 of 5 branches
IF: Branch not selected
[F: Branch not selected
IF: Entity 4 sent to 37%
ASSIGN
STATIONNO set to 31.0
Entity transferred to block 2%
BRANCH
Selecting at most 1 of 3 branches
IF: Entity 4 sent to 5%
QUEUE
Entity 4 sent to next block
SEIZE
Seized 1 unit{s) of resource CARULG91
BRANCH
Selecting at most 1 of 2 branches
fF: Branch not selected
ELSE: Entity 4 sent to 39%
TALLY
TIMEIN2 set to 41.0
Tally ULGS1CARWAITTIME recorded 0.0
Entity transferred to block 3%
QUEUE
Entity 4 sent to next block
SEIZE
Seized 1 unit(s) of resource LOADULGS1
BRANCH
Selecting at most 1 of 2 branches
IF: Branch not selected
ELLSE: Entity 4 sent to 42%
TALLY
TIMEINS set to 41.0
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12 15%

Tally ULG91LOADWAITTIME recorded 0.0
Entity transferred to block 15%

DELAY
Delayed by 23.3931 until time 64.3931
HSDRESPQNSETIME = 7.0

58.0>Time: 68.0 Entity: 5

10%

21%

3 34%

65 37%

52%

45 11$

46 12%

47 57%

63 41%

CREATE
TIMEIN set to 58.0
Next creation scheduled at time 82.0
ASSIGN
OILTYPE setto 3.0
GROUPNO set to 3.0
BRANCH
Selecting at most 1 of 5 branches
IF: Branch not selected
|F: Branch not selected
IF: Entity 5 sent to 37$
ASSIGN
STATIONNO set to 27.0
Entity transferred to block 2§
BRANCH
Selecting at most 1 of 3 branches
IF; Branch not selected
IF: Branch not selected
{F: Entity 5 sentto 113
QUEUE
Entity 5 sent to next block
SEIZE
Seized 1 unit(s) of resource CARHSD
BRANCH
Selecting at most 1 of 2 branches
IF: Branch not selected
ELSE: Entity 5 sent to 413
TALLY
TIMEIN4 set to 58.0
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Tally HSDCARWAITTIME recorded 0.0
Entity transferred to block 13%
48 13% QUEUE
Entity 5 sent fo next block
49 14% SEIZE
Seized 1 unit(s) of resource LOADHSD
50 60% BRANCH
Selecting at most 1 of 2 branches
|[F: Branch not selected
ELSE: Entity 5 sent to 44%
62 44% TALLY
TIMEIN7 set to 58.0
Tally HSBLOADWAITTIME recorded 0.0
Entity transferred to block 25$
5125% DELAY
Delayed by 23.6044 until time 81.6044
HSDRESPONSETIME = 7.0

64.3931>Time: 64.3931 Entity: 4
13 16% RELEASE
LOADULGS1 available increased by 1 to 3
14 61% BRANCH
Selecting at most 1 of 2 branches
IF: Branch not selected
ELSE: Entity 4 sent to 45%
23 45% TALLY
TIMEINS set to 64.3931
Tally ULG91LOADTIME recorded 23.3931
Entity transferred to block 19%
15 19% DELAY
Delayed by 164.56 until time 228.953
HSDRESPONSETIME = 7.0

81.6044>Time: 81.6044 Entity: 5
52 18% RELEASE
LOADHSD available increased by 1t0 3



53 63% BRANCH
Sefecting at most 1 of 2 branches
IF: Branch not selected
ELSE: Entity 5 sent to 47%
6147% TALLY
TIMEIN1Q set to 81.6044
Tally HSDLOADTIME recorded 23.6044
Entity transferred to block 26$
54 26% DELAY
Delayed by 151.69 untit time 233.294
HSDRESPONSETIME = 7.0

82.0>Time: 82.0 Entity: 6
108 CREATE
TIMEIN set to 82.0
Next creation scheduled at time 108.0
21% ASSIGN
OILTYPE setto 1.0
GROUPNO setto 2.0
3 34% BRANCH
Selecting at most 1 of 5 branches
IF: Branch not selected
{F: Entity 6 sent to 36$
64 36% ASSIGN
STATIONNO setto 20.0
Entity transferred to block 2§
52% BRANCH
Selecting at most 1 of 3 branches
IF: Entity 6 sent to 5%
8 5% QUEUE
Entity 6 sent to next block
7 6% SEIZE
Seized 1 unit(s) of resource CARULGS1
8 55% BRANCH
Selecting at most 1 of 2 branches

IF: Branch not selected
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ELSE: Entity 6 sent to 39%
25 39% TALLY
TIMEINZ2 sett0 82.0
Tally ULG91CARWAITTIME recorded 0.0
Entity transferred to block 3%
93% QUEUE
Entity 6 sent to next block
10 4% SEIZE
Seized 1 unit(s) of resource LOADULG91
11 58% BRANCH
Selecting at most 1 of 2 branches
IF: Branch not selected
ELSE: Entity 6 sent to 42%
24 42% TALLY
TIMEINS set to 82.0
Tally ULG91LOADWAITTIME recorded 0.0
Entity transferred to block 15%
12 15% DELAY
Delayed by 23.0492 until time 105.049
HSDRESPONSETIME = 7.0
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