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Materials handling represents approximately 50 per cent of the operating costs for an open pit

mine. This means an efficient operation of shovel-truck dispatching system is vital. In this paper, a

practical dynamic simulation approach enhanced with Visual Basic for Applications (VBA) program-

ming is proposed to optimize the trucks dispatch system for open pit mining planning. By presenting

a case study in an open pit mine, it was found that by combining the simulation technique with the

utilization of VBA programming, the transportation performance of trucks could be significantly im-

proved, and a practical dispatching control table for meeting a mining plan can be created automati-

cally.
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Private Sub VBA_Block_12_ _Fire()
Set s = ThisDocument.Model. SIMAN
Dim myStation As Arena.station

Dim MiniumContentGosa As Single

DesiredContentCu = 0.53 ##planned copper content (%) ###

myDistance_to_KKD = s.EntityAttribute(s.Active Entity, s.SymbolNumber("Distance to KKD")
myDistance_to_KCI = s.EntityAttribute(s.Active Entity, s.SymbolNumber("Distance to KCI"))
myDistance_to_Disposald = s.EntityAttribute(s.ActiveEntity, s.SymbolNumber("Distance to Disposal 4"))
myDistance_to_Disposal8 = s.EntityAttribute(s.ActiveEntity, s.SymbolNumber("Distance to Disposal 8"))
myEntitytype = s.EntityAttribute(s.ActiveEntity, s.SymbolNumber("EntityTypeCode"))
myStationQueue_KKD = s.StationEntitiesTransferring(s.SymbolNumber("KKD"))

myStationQueue_KCI = s.StationEntitiesTransferring(s.SymbolNumber("KCI"))
myStationQueue_Waste4 = s.StationEntitiesTransferring(s.SymbolNumber("Waste 4"))
myStationQueue_Waste8 = s.StationEntitiesTransferring(s.SymbolNumber("Waste 8"))

myContent_Cu = s.EntityAttribute(s.ActiveEntity, s.SymbolNumber("Content_Cu"))

myWeight = 120 ## Set as a provisional value ####

myOreTransportedtoKKD = s.VariableArrayValue(s.SymbolNumber("Ore Transported to KKD")
myOreTransportedtoKCI = s.VariableArrayValue(s.SymbolNumber("Ore Transported to KCI")

If myEntitytype = 1 Then HHHHRHHHARHAARAAAA#H When the entity type is Soil #HHHHHHHHHHHHBHHRHERHE
If myDistance_to_Disposal4 - myDistance_to_Disposal8 > 0 Then '## When the disposal hill No.4 is further
myDestinationIndex =4 '## To sent the transportation destination to Disposal hill No.8
If myStationQueue_Waste8 >= 4 Then
E dlﬁyDestinationlndex =3 '## To sent the transportation destination to Disposal hill No.4
1

Else
myDestinationIndex =3 '## To sent the transportation destination to Disposal hill No.4
If myStationQueue_Waste4 >= 4 Then
myDestinationIndex =4 '## To sent the transportation destination toDisposal hill No.8

s.EntityAttribute(s.Active Entity, s.SymbolNumber("UnloadPlace")) = myDestinationIndex
s.EntityAttribute(s.Active Entity, s.SymbolNumber("weight")) = 120 'To set the transportation amount to 120 t
Elself myEntitytype = 2 Then HHERHHHHHERHEAAAHAARA When the entity type is Ore
If myDistance_to_KKD - myDistance_to_KCI > 0 Then %# When the disposal hill No.4 is further
If myStationQueue_KCI < myStationQueue_KKD Or myStationQueue_KCI < 9 Then
myDestinationIndex = 2 "## To sent the transportation destination to bunker KCI
myCu_Content_NOW = s.VariableArrayValue(s.SymbolNumber("Cu_Content_ NOW_KCI")) '## Cu% in Bunker KCI,
OreTransportedtoDestination = s.VariableArrayValue(s.SymbolNumber("Ore Transported to KCI"))
- myNet_Cu_atDestination = s.VariableArrayValue(s‘SymbolNumber(“Net_Cu_KCI“)g
se
myDestinationIndex =1 ‘% To sent the transportation destination to bunker KKD
myCu_Content_NOW = s.VariableArrayValue(s.SymbolNumber("Cu_Content_NOW_KKD"))
OreTransportedtoDestination = s.VariableArrayValue(s.SymbolNumber("Ore Transported to KKD"))
n}yNet_Cu_atDestination = 54VariableArrayValue(s.SymbolNumber("Net_Cu_KIG)'g)
End I
Else
If myStationQueue_KCI > myStationQueue_KKD Or myStationQueue_KKD < 9 Then
myDestinationlndex =1 "YT7&%ZKKDIZ
myCu_Content_NOW = s.VariableArrayValue(s.SymbolNumber("Cu_Content_ NOW_KKD")) ‘#H# Cu% in Bunker KKD,
OreTransportedtoDestination = s.VariableArrayValue(s.SymbolNumber("Ore Transported to KKD"))
B myNet_Cu_atDestination = s.VariableArrayValue(s.SymbolNumber("Net_Cu_KKD'g)
se
myDestinationIlndex =2 "“T7&%%ZKC LT
myCu_Content_NOW = s.VariableArrayValue(s.SymbolNumber("Cu_Content NOW_KCI") '## Cu% in Bunker KCI,
OreTransportedtoDestination = s.VariableArrayValue(s.SymbolNumber("Ore Transported to KCI"))
E d:ﬁ‘yNet_Cu_atDestination = s.VariableArrayValue(s.SymbolNumber("Net_Cu_KCI")§
N
End If
s.EntityAttribute(s.Active Entity, s.SymbolNumber("UnloadPlace")) = myDestinationIndex
ek e xRk Cgloulation of the Transportation Ammount* s s s sk ks
If myCu_Content_NOW >= DesiredContentCu Then
If myContent_Cu > DesiredContentCu Then
s.VariableArrayValue(s.SymbolNumber("Priority14")) = 1
s.VariableArrayValue(s.SymbolNumber("Priority16") 1
s.VariableArrayValue(s.SymbolNumber("Priority18")) = 1
s.VariableArrayValue(s.SymbolNumber("Priority20")) = 1
s.VariableArrayValue(s.SymbolNumber("Priority19")) = 3
s.VariableArrayValue(s.SymbolNumber("Priority15")) = 3
B s.VariableArrayValue(s.SymbolNumber("Priority12")) = 3
se
MiniumContentGosa = (130 * myContent_Cu + myNet_Cu_atDestination) / (OreTransportedtoDestination + 130)
For i =60 To 130 Step 1
EstimatedContentCu = (i * myContent_Cu + myNet_Cu_atDestination) / (OreTransportedtoDestination + i)
NowContentGosa = Abs(DesiredContentCu - EstimatedContentCu)

If NowContentGosa <= MiniumContentGosa Then
iniumContentGosa = NowContentGosa
OptimizationLoad =i
End If

ext 1
E dsI.gEJntityAttribute(s‘ActiveEntity, s.SymbolNumber("weight")) = OptimizationLoad
n
Else '+++++++When the copper contents of KKD or KCI Is lower than the target value of 0.53% +++++++
If myContent_Cu >= DesiredContentCu Then
MiniumContentGosa = (130 * myContent_Cu + myNet_Cu_atDestination) / (OreTransportedtoDestination + 130)
For i =60 To 130 Step 1
EstimatedContentCu = (i * myContent_Cu + myNet_Cu_atDestination) / (OreTransportedtoDestination + i)
NowContentGosa = Abs(Estimated ContentCu - DesiredContentCu)
If NowContentGosa <= MiniumContentGosa Then
iniumContentGosa = NowContentGosa
OptimizationLoad =i
End If
Next i
B s.EntityAttribute(s.Active Entity, s.SymbolNumber("weight")) = OptimizationLoad
se

s.VariableArrayValue(s.SymbolNumber("Priority 19"))
s.VariableArrayValue(s.SymbolNumber("Priority 15"),
s.VariableArrayValue(s.SymbolNumber("Priority 12"),
s.VariableArrayValue(s.SymbolNumber("Priority14").
s.VariableArrayValue(s.SymbolNumber("Priority16")
s.VariableArrayValue(s.SymbolNumber("Priority 18"
s.VariableArrayValue(s.SymbolNumber("Priority20"
End If
End If
End If
End Sub
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3. YXal—YavOETLHEMCREROEE
Hh

VIial—va ETILOHENKDb-S, €
TIVOIEHEYE E M A RGES 2 SN H B, £T
Byial—varvEFARLS —%EI 5FET
TEBAMEIDEF v 7 LKL, Yialb—va
Y OREFITON TN AR T 5, A, ¥ 32
L—Y a VETIVORGEER, ETIVHEEH EA
HLOBBREET 4 A1y v a v LENGHER L,
FFRYIaL—varyETFILDOAsTs BR)

FIVOETREORT 2 ARG AT NS, F
Bhow N7y bxhickERE, BEo<1=v7
LRI Y 27 LRIE L Th 39287 — & & g
L, MEoEEZERSNIZEE, Thi2UEEd 5
N el DR
VIalb—¥ 3 VETFIVEREEE UIEELEDMEEE
MZID, YIalb—va vERETD, EBho
BoNBEEREFHINET T —FTHMTH I &
MUHETH 5, BUROFH P HL & APIE THRE
U7 VBAZTER LB EIC K 28T +—<

X7 FEAEEELVBAZER LICBMEEEIC X SHEREE

) Avg
Obervation Intervals Min 95°’oCL Max
VBAZER L -BiuEEx (TO-BEETFIL) FHREREE AS-ISETI)
RI+—T o RIEF . . . .
(BZE% 3 : m -Trucks-for-1-Shove ) (BE%1 : ManualD ispaching)

A. SEAROFE GER) 3l () 593,670

B. & LOBER S OFEME GEM) #E  (h) 422,612

C. Ylal—vavORS / BMEHEE T CERTS 11442— 822 11,504

DICHDBIER (5) THTs19 11,545 11,502
D. Bk E$ (EH) 22 S 8262 8347

8232 82465 o
E. EHL =R DEBDEF () SR80 2360 593,670
F. ERL7=BEREDEDEFH(F) 422.641222i6‘{%2,612 422,612
422,612 422,612
G. 1E&7-0 DFHIREH A (h>) 60.0 ——2 4146.9 122
1227 123.1
H. A OFEiEeeRa (43) 4.5W21.47 11.8
LSBT T HOIC AR EITIRE (km) 232 12566 13332
1234312372
J. BRZERTHOICAFEITERE (km) 326708—300—1 8460 11,423
0082908322
K. o7 OVEIR B (%) 5 or 100 712

N
[o0)
\':
i
n
S
|
w
\

EFNICLY R SINIFRERDO—ER

14755 ~ Qu@ ] 0539205432065269
4 A C

B | D H
N Loading Copper Copper
Time Loading D Afslgned Location & 'Weight Unloading Location Time Unloading = Contentin | Content in
Trucks No. Driver No.

1 = = [z] Excavator Ngg) = = [z Bunker Ag Bunker Bg)
a129| 2012/9/3 2155 13 6 20 | 132 Ore Feeding Entrance A (KKD) 2012/9/3 22:13 0.49 054
a730| 2012/9/3 21:46 24 18 19 130 |Ore Feeding Entrance A (KKD) 2012/9/3 22:14 0.49 054
4731| 2012/9/3 2155 16 5 20 117 Ore Feeding Entrance A (KKD) 2012/9/3 22:14 0.49 054
4732| 2012/9/3 2155 6 9 20 | 133 |Ore Feeding Entrance A (KKD) 2012/9/3 22:15 049 054
a733| 2012/9/3 22:02 1] 1] 20 | 112 |Ore Feeding Entrance A (KKD) | 2012/9/3 22:17 0.49 054
47134 2012/9/3 2158 4 17 | 20 | 130 Ore Feeding Entrance B (KCI) 2012/9/3 22:17 0.49 054
a135| 2012/9/3 2157 15 11 20 | 130 Ore Feeding Entrance B (KCI) 2012/9/3 22:18 0.49 054
4736| 2012/9/3 22:00 18 21 20 | 124 Ore Feeding Entrance A (KKD) 2012/9/3 22:19 0.49 054
4737| 2012/9/3 22:01 19 23 20 | 125 |Ore Feeding Entrance A (KKD) 2012/9/3 22:20 049 054
4738| 2012/9/3 22:04 8 zall 20 | 110 |Ore Feeding Entrance A (KKD) | 2012/9/3 22:23 049 054
a739| 2012/9/3 22:05 7 7 20 | 130 |Ore Feeding Entrance B (KCI) 2012/9/3 22:23 0.49 054
ara0| 2012/9/3 22:05 14 4 20 | 110 |Ore Feeding Entrance A (KKD) 2012/9/3 22:24 0.49 054
73s0| 2012/9/512:02 22 23 19 | 120 Disposal Hill No.4 2012/9/512:18 050 054
7351| 2012/9/5 1154 10 138 19 | 120 Disposal Hill No.8 2012/9/512:19 050 054
7352| 2012/9/612:06 i 8 14 | 130 |Ore Feeding Entrance B (KCI) 2012/9/5 12:21 050 054
7353| 2012/9/512:06 15 9 19 | 120 Disposal Hill No.4 2012/9/5 12:21 0.50 054
7354| 2012/9/5 1157 23 2 19 | 120 Disposal Hill No.8 2012/9/5 12:21 050 054
735 2012/9/5 1155 21 20 19 | 120 Disposal Hill No.8 2012/9/5 12:22 050 054
7386| 2012/9/5 1159 6 1" 19 | 120 Disposal Hill No.8 2012/9/512:23 050 054
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ZHOCHET s Eicd b, KTTIR, 202D
ORLHERIZE B ET NV EZNZEN20M# R L TH
1L, FHBFRRE S & o s xtd % 95% B fHHIX [
D—EEKT,

K 7TITRENTNWS X 51T, BUko TE)RY 74 i
# (AsIs) &0 b, VBAZIGEH LABEET 7
o—FA2#HH ULZETIV (To-Be) OFERTIE, /%
T4 — < U AMSBIITRVICHEESI N Z EAD
M5, RUHEMEE (A+B) 25%KT 201, ¥
YT NSy 7 EFLUREBEO S A+ BK
EUEEES N EERERTE I, g, Lo
1% 5 7DD ARHETTHRE (J) 1, To-Be
ETIVISXFAs-IsE T IV THRI28% I Lic, 7 v
7 NT v 7 OETHEEO RER DI, Hv) ok
EDMRBIOEKIC/Z Y, EHEED X OHIKICE
Mb, YIiab—varyEFIMIBOTE, BREN
fTbnafcthic, BHERL, ¥ 7N v /&S
BlEise (5 N)VNo.), ik H M, ik HE o,
EATRERE], ¥k 5e TRE%IE 3N TExcel 7 7 1 IViZ
EFXxAt, ZODExcel 7 7 A IVIFEHI S Bl ELE] [ 2
ELTHS ZENED, BB, M8IFvIial—Vra
vEFVIZE DS EEERO AR LT
5o Z OECHIGHHZRIZHE > TR T ML, X TITR
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%o F1, KSR LIZHEXEDO—FALHMD 2 5i%
FAD2ODHEAODNN U H—AEBIZEIT 28 A
DOHOEHRNZNENHEMTH 50.49% £0.54
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DO LI LEITHEE LTV B 2 Enbh 5,
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KLl T77o—FCTHELLYI2V—VvaVET
WEFRITTAHIEICkD, FHAVNILVORHEEEH
BIC7T Y Ny T BHIEETE R, ORI
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