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ABSTRACT

In the process of optimisation and the need to get the best value from a mining
operation, reducing hauling costs is a key requirement. The positioning of orepasses
at Venetia Mine, which uses a sub-level caving underground mining method, will be of
great importance. This will impact on the tramming distances that Load Haul Dumpers
(LHDs) will have to travel from drawpoints to orepasses. This will also impact on the
hauling distances for trucks from underneath the orepass to the underground crushers.

In the case of Venetia Mine, tramming is planned to require diesel, tyres and other
consumables. This also uses up the operational hours of machinery during its
commissioned life. This study aims at analysing the current positioning of orepasses
in the Venetia Underground Mine design. The current position of orepasses at Venetia
Mine is decided based on experience and geotechnical constraints. This study
compares this positioning to positions optimised using a linear programming approach
and the genetic algorithm approach. Other optimisation techniques were available but,
these two were considered because these are the best-suited optimisation techniques
for solving the orepass location problem and some research on optimal facility location
has been previously done using these techniques.

A Microsoft Excel model was produced to calculate the equivalent cost per tonne
metre for each orepass using the total tramming distance from the loading point to the
orepass. This model was also able to determine the ideal orepass for each loading

point by selecting the orepass with the shortest loading distance.

The Microsoft Excel model had been developed in house at De Beers to test whether
the orepasses had been positioned in the correct positions in the design and to also
determine what the total tonnage from each orepass was during the life of mine. This

excel model was then optimised using Palisade Evolver ® software.

The OptQuest ® tool was used to solve the linear programming solution as one of the
model constraints was not a linear function. The constraint in question is that the
orepasses are not to be closer than 40m from the orebody based on geotechnical

recommendations.



The optimisation results showed that the genetic algorithm optimisation resulted in a
12% improvement in the total tonne metre cost for the orepasses on the KO1 orebody.
The linear programming solution resulted in an improvement of 10.5% on the total cost

per tonne metre in the model from a base value of R 20 941 per tonne metre.

The results indicated that optimisation could bring about an improvement in operating
cost. However, there needs to be future work done to consider geotechnical and

geological constraints which will be encountered in a real-world mine design scenario.
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1. INTRODUCTION

1.1. Background of the research
In the mining process the first step is to identify an orebody that can be economically
extracted. The next step is to determine the mining method that will be used to mine
out that orebody and the associated design. The following step would be to schedule
and cost that design and then gain approval from stakeholders to either fund the
project or decide against investing. A planner needs to use as many tools available as
possible to ensure that he or she recommends the best plan (Herselman, 2016).

It is important that optimisation techniques are used during the planning process to
ensure that the best decisions are made during the planning phase. Optimisation in
mine planning has developed from operations research (OR) techniques and its
growth has relied heavily on the computing power available at the time (Musingwini,
2016).

During the design phase, in massive orebodies that use multi-level mining methods
(e.g. sub-level caving (SLC)), consideration is taken on the design of orepasses in
isolation. However, not much thought is put into where exactly orepasses should be
located to maximise production and minimise costs (Herselman, 2016). Usually
orepasses are placed considering mostly the geotechnical and ventilation constraints
associated with locating the orepasses. The costs of hauling to the orepasses and
productivity from the orepasses are sometimes neglected or determined through trial

and error.

Usually incorrect decisions that have been made during the design phase may have
an impact on allowing an operation to maintain steady state production and planned
plant feed later in the life of the operation. This may also affect the planned operational
expenditure and stay-in-business (SIB) capital that has been planned. The main
consideration for orepasses and crushers is usually the geotechnical requirements to
ensure that the excavation can be used for the required time during the life of mine.
Although these criteria are usually met, consideration should also be given on whether
these excavations are located in the correct position as the location of these has

implications on costs and safety.



To save time and to more efficiently do this work it is necessary to investigate whether
an optimisation can be performed. The optimisation should efficiently determine the
optimal location for a planner to locate a life of mine excavation like an orepass or

crusher based on the planned life of mine production from that orebody.

It was decided to conduct a study to determine the optimal position of orepasses at
Venetia Mine, a diamond mine that is operated by the De Beers Group of Companies
(DBCM). The Venetia Underground Project (VUP) is planned to produce 6 million
tonnes of run-of-mine (ROM) production at peak production using the SLC mining
method. Currently the mine is producing diamonds from its open-pit operations and
the underground operations are planned to start sending kimberlite to the plant in
2022.

1.2. Venetia Mine Overview
This section discusses the general situation of the Venetia Underground Project. The
locality is also briefly discussed, as well as the geology in the area and the selected

mining method.

1.2.1. Locality
Venetia Mine is in the Limpopo province in South Africa, approximately 450 km north
of Johannesburg and 80 km west of the town of Musina. The mine is owned and
operated by De Beers Consolidated Mines. The Venetia Kimberlite Cluster (VKC) was
discovered in 1980 and comprises of 15 diamondiferous kimberlite bodies, ranging
from 0.1 ha to 12.5 ha in size (Herselman, 2016).

The orebody is currently being exploited utilising the open-pit mining method. The
mine was constructed in 1990 and consists of a treatment plant, surface workshops
and other infrastructure typical of a large open-pit mine. Since the beginning of
operations in 1992, only the two largest kimberlites KO1 (12.5 ha) and K02 (6 ha) have
been mined (Herselman, 2016). Figure 1.1 illustrates the positions of the KO1 and K02
kimberlite pipes that are currently being mined through the open pit operations and

their vicinity to major mine infrastructure.
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Figure 1.1 Venetia Mine aerial view (Source:De Beers Consolidated Mines, 2015)

Limpopo’s main road artery is the N1 highway, linking Gauteng with
Zimbabwe. Another main provincial road is the N11 between Mokopane and

Lephalale.

1.2.2. Geology
The cluster of kimberlite pipes referred to in Section 1.2.1, comprising 15 known
bodies (13 pipes and two dykes), outcrops over an area of approximately 4km? and is
in the central zone of the Neo-Archaean — Proterozoic Limpopo Mobile Belt
(approximately 3.3 to 2.0Ga old) (Tait, 2007). This cluster is hosted within the country
rock comprising amphibolites, biotite gneiss, quartzite and quartzofeldspathic
gneisses and metasedimentary package comprised of marbles, limestones,
metapelites and calc-silicate rocks. Crosscutting these rocks are pegmatite and

dolerite dykes and sills.



K01 and K02 are the largest kimberlite pipes in the VKC, followed by K03. These are
the kimberlite pipes currently being exploited through open-pit operations.

In addition to the above kimberlite pipes, Venetia mine has other secondary resources.
These are the Red Area Tailings, Blue Area Tailings and the Mix 03 stockpile. The
mine has enough surface rights to enable the deposition of the fine residues, tailing
Mineral Resources and waste rock for both the open-pit and the underground

operation.

This study analysed production from the KO1 Kimberlite pipe through the location of
orepasses. According to Sivertsen, et al (2010), the KO1 kimberlite pipe covers
approximately 12.5 ha on surface and is the largest pipe in the VKC. The pipe has an
irregular, asymmetrical geometry, elongated along its east-west axis, with a distinct
NNE — SSW-trending elongation on the eastern pipe edge. The pipe is steep-sided
with walls dipping at more than 80° and an irregular bulge identified protruding to the
north, at depth, in the north-west corner of the pipe. Pipe contacts vary from sharp to
intensely brecciated and have been modelled to 1000m below surface (Sivertsen, et
al., 2010). Figure 1.2 below shows a northern view of the KO1 orebody and indicates

the facies within the orebody.
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Figure 1.2 Northern view of KO1 (Source: De Beers Consolidated Mines, 2015)

1.2.3. Mining method selection considerations
This research focussed on the positioning of orepasses around the K01 orebody for
two main reasons. Firstly, KO1 generates the most revenue compared to all other
orebodies on the mine and most of the loading. Secondly, hauling is planned to be
done in the KO1 orebody. The following considerations were noted in selecting the
mining method for KO1l. The SLC method works best with the rock properties
encountered in KO1. Other mining methods may work but, there will be a compromise

in cost, productivity, recovery or safety.

It is important to remember that the mining method determines what will be done, the
mining methodology determines how it will be done and the access and infrastructure
required to enable it. Thus, the mining method is selected first. The execution of the
method is then determined in a second step (which is typically a trade-off between
conventional and mechanised mining amongst others). Lastly, the best means of
access and the infrastructure required are determined, based on schedule, cost,

tonnage and logistics requirements (Sivertsen, et al., 2010).



To select a mining method, the following data is required (Sivertsen, et al., 2010):

e Orebody rock mass competency and geometry:
o Uniaxial Compressive Strength (UCS), fracture frequency, joint condition,
weathering characteristics and any significant geological structures;

o Width, height, dip and strike, size, contacts (regular vs. irregular).

Country rock strength:
o Function of UCS, fracture frequency, joint condition, weathering
characteristics and any significant geological structures.
e Grade distribution and value;
e Hydrogeology;
e Regional stress magnitude and orientation;

e Environmental concerns: Climate, fauna, flora, local community, etc.

1.2.4. KO1 orebody characteristics
K01 is a massive, vertical orebody with competent rock strength (UCS averaging 100
MPa) but geotechnically, contains weak zones erratically distributed on the contacts
and within the orebody. The orebody thus, has highly variable contacts even though it
is a vertical pipe. The area of vertical continuity from 450 mbgl (metres below ground

level) to 1000 mbgl is small with many waste overhang and kimberlite wedge areas.

The country rock has good rock strength but, is foliated with a south to north dip
direction. Thus, when undercut, the southern slopes are expected to slide out into the
excavation in the centre of the pit and the northern slopes are expected to topple into
it. The western and eastern sides should remain reasonably stable. It is difficult to
predict how the foliation will behave. Therefore, determining the pit break back and
rate of failure is thus, a challenge. In addition, there are three massive dolerite sills
which cut through the country rock but, not through the orebody (Sivertsen, et al.,
2010).

The grade varies throughout the orebody with zones of high and low value, but these
zones are intermixed and difficult to separate, and the variance in grade between

these zones is also low.

The open-pit operation is planned to be mined to 460 mbgl and the orebody is well
delineated to 1000 mbgl. The Mineral Resource is indicated to 756 mbgl and inferred



to 1032 mbgl. The indicated Mineral Resource contains about 66.8 million tonnes and
an estimated 81.5 million carats. The inferred Mineral Resource contains about 42.2
million tonnes and an estimated 51.9 million carats (De Beers Consolidated Mines,
2015).

There is very little groundwater but, small amounts are associated with some of the
regional structural geological features. Of greater concern is the annual rainfall. The
area has low average annual rainfall but the rainfall events, when they do occur, tend
to have high precipitation rates leading to a risk of flooding if not managed. The
average temperature is also high, creating heat stress management challenges
(Herselman, 2016). The general regional stress has a principal orientation of NE to
SW with a K ratio of 2. The high K ratio with a NE to SW orientation means that the
orientation of large underground excavations and mining direction should be noted

and designed to account for the stress environment.

The mine is already in operation as an open-pit thus, environmental damage has
already been done. The underground operation will have a smaller environmental

impact in terms of a visible surface footprint, compared to the open-pit.

1.2.5. Sub-level caving as a mining method for KO1
Sub-level caving is applied to competent orebodies which are narrow and inclined with
a waste rock hangingwall that will cave. Typically, parallel headings that are close
together are developed usually along the short axis of the orebody and then long hole
drilled and blasted on retreat to the rim tunnel from which the parallel headings were
developed. The production rate is also high due to the relatively simple mining cycle
and large tonnage released per blast (Sivertsen, et al., 2010).

The challenge with the method lies in dilution management and resource recovery.
Tunnel spacing, extraction sequencing and draw control is vital to ensure an
acceptable recovery. The method is also associated with mud rush risks. This risk can
occur when the muckpile contains clay rich material and when water ingress (rainfall

or groundwater into the cave) occurs (Sivertsen, et al., 2010).

Figure 1.3 shows a typical sub-level caving layout. In this instance, it starts as a sub-
level retreat as there is no waste failure but, ore is left broken in front of the drawpoints
to mitigate the risk of airblasts and ventilation short circuiting. Only after the waste



from the pit slopes have failed does it become a true SLC since there is material above
the drawpoints (Atlas Copco, n.d.).

Caved
hanging wall

Production =
Blasting and
loading

- Sublevels

Long-hole
drilling

Development of
new sublevels

Figure 1.3 Typical sub-level caving layout (Source: Atlas Copco, n.d.)

Since K01 is a vertical orebody it does not fit a typical SLC orebody type. The waste
in the KO1 scenario is predicted to enter the cave after the pit slopes start to fail as
they are undercut by the SLC. The advantage is that there will be no cave back to
manage. Ideally the longer the pit takes to fail, the better. Thus, the SLC is predicted
to start as an open bench, with very close tunnel spacing, using a strategy very similar
to a sub-level retreat. This implies that a muckpile of ore will be left in front of the
drawpoints until such time that the pit waste enters the cave (Herselman, 2016). This

is done to prevent any airblast or major inrushes of water into the mine.

The KO1 rock is also twice as strong as a typical kimberlite which will make long hole
drilling easier and allow for the tunnels to be close together. The KO1 orebody and

surrounding country rock have a low clay content thus, reducing the risk of mudrushes.
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In addition, the groundwater is minimal, and rainfall is limited to a few events a year
thus, the probability of the orebody retaining water and becoming saturated is low
(Sivertsen, et al., 2010).

Sub-level caving is the most appropriate mining method for the KO1 resource and most

likely to meet all the criteria.

1.3. Problem statement and research question
In mine planning it has been seen that tramming distances influence the costs,
efficiencies and safety in a mining operation (Herselman, 2016). Since the position of
orepasses at Venetia Mine was determined empirically only considering the
geotechnical constraints and safe distances from excavations the main question is:
“can genetic algorithm and linear programming approaches be used to determine the
location of orepasses at Venetia Mine to derive a benefit in costs?” LP and GA were
chosen because there has already been work done to solve the facilities location
problem using the GA and LP optimisation methods. The literature review in Chapter
2 discusses the research for the location problem in both LP and GA. Section 3.1
explains the research methodology and discusses why the GA and LP optimisation

methods were chosen.

The study looked at observing whether orepasses positioned at optimised positions

from the orebody loading points would influence the parameters listed below:

1. LHD tramming costs from drawpoints (loading points) to orepass tip;
2. Truck hauling costs from orepass feeder chute to crusher;

3. Cost saving in tramming for LHD and truck loading and hauling.

The results were used to determine whether the initial position of orepasses in a multi-
level SLC was cost effective and to determine the magnitude of difference between

the above-listed parameters.

1.4. Significance of the research
No analysis has been done on the optimal positioning of orepasses in a multi-level
mining environment or a massive mining environment yet loading and hauling of
material represents a significant component of the operational costs associated with
mining. It is the hope that some of the results of this work can then be used by mine

planners and designers as a tool for optimising this part of infrastructure design.
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Eventually this could also possibly be refined and considered as a feature that can be

incorporated into mine design software.

1.5. Report structure
The first chapter of the report defined the problem statement, posed the research
guestion, provided a background for the research and stated the significance of the
research. The report is structured into six chapters. Chapter 2 discusses the literature
review and the optimisation techniques that are used to obtain the solution to the
problem stated. Chapter 3 then discusses the information required to set up a model
to test the problem and looks at the assumptions and inputs into the model developed
to test the problem. Chapter 4 then looks at the results of optimisation and the results
and solutions from optimisation are also discussed with a focus on observing the
implications to the obtained results to the question posed. Chapter 5 discusses the
results from Chapter 4 and draws conclusions with recommendations being made for

future research work.

1.6. Chapter summary
In this chapter the locality and geology of Venetia Underground Mine was discussed.
The problem statement was also introduced, and the scope of the project was stated.
The following chapter will focus on a review of the literature that discusses best

practice for orepass location.
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2. LITERATURE REVIEW

2.1. Introduction
It has been noted that there is an absence of a strategy when it comes to orepass
planning, design and management (Hadjigeorgiou & Stacey, 2013). This means that
it is difficult to find literature that deals specifically with the positioning of orepasses.
This could be mainly because a study has not been done on the cost impact of poorly
positioned orepasses (Hadjigeorgiou & Stacey, 2013). It has been observed that
orepass geotechnical failures and orepass losses can be attributed to a lack of
geotechnical information in the planning and design phase before constructing an
orepass (Hadjigeorgiou & Stacey, 2013). A similar principle can be applied to the

location of crushers.

In an SLC operation, the loading and haulage cost can be around 35-40% of the overall
variable mining cost (Quinteiro, et al., 2001). The loading process can be defined as

consisting of four parts, namely (Shekhar, et al., 2016):

Loading criteria;

Transportation;

Loading issues;

Machinery.

Ore pass construction is a capital-intensive process but, increases in haulage distance
are often equally cost intensive and energy intensive. The impact of these costs over

the life of mine should be considered (Nillsson, 1982).

The SLC mining method was considered as this was the mining method that was most
likely to have production happening on multiple levels. Open stoping and other
massive mining methods were considered. The scope of the literature review was
limited to all mining methods that involve the use of an orepass, and tramming from a

loading point with Load Haul Dumpers (LHDs) and tipping into an orepass.
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2.2. Previous studies on orepasses
Most existing literature refers to large orepass systems that are located near the shaft
complex. This is done to allow for easy transfer of rock from the silos to the skips as

shown in Figure 2.1.
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Figure 2.1 Typical orepass layout next to vertical shaft (Source: Tarr & Cook, 1995)

Most literature has not shown a focus on the actual positioning of orepasses with a
focus on maximising ore throughput or minimising tramming distances and costs. The
literature is extensive if one is focussing on designing and constructing an orepass
and chute arrangement that will ensure the most efficient flow of rock between levels
and minimise the occurrence of blockages. For the purposes of this study it was
assumed that all orepasses are designed to minimise blockages and allow the efficient

flow of ore from their chutes in line with best practice (Tarr & Cook, 1995).
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2.3.

There are quite a few SLC mines planned for production all over the world. Many of

Planned SLC mines

these mines are expected to produce more than 1 million tonnes per annum of run-of-
mine material, with the De Beers Venetia underground project expected to produce
around 6 million tonnes per annum (including 4 million tonnes per annum from KO01).
Trojan Nickel Mine in Zimbabwe was expected to produce from 2016 (SRK Consulting,
2013). Zeta Mine in Botswana is planning to produce 1.3 million tonnes of run-of-mine
copper ore per annum at a grade of 1.2% copper (Discovery Metals Limited, 2014).
Table 2.1 shows some of the SLC mines that are planned in the future.

Table 2.1 Proposed sub-level caves to be constructed worldwide (Source:
Shekhar, et al., 2016)

Mine Company Location Layout Deposit Status
Syama Resolute South of Mali, | To be | Gold Future
Mining West Africa planned
Limited
Tingyang Los Western Longitudinal | Zinc Future
Quenuales | range of and
S.A Andes, Peru | Transverse
Trojan Bindura Bindura, To be | Nickel Future
Nickel lann
cke Mashonaland, planned
Corporation Zimbabwe
Zeta Mining Plus | Botswana Transverse | Copper Future
Pty
Limited

Venetia Underground is excluded from Table 2.1 but, is expected to produce around
6 million tonnes per year at full production (Breed, 2016). The construction of the
Venetia Underground project has been underway since 2013 (Breed, 2016). It should

be noted that poor drilling, blasting, mine design and other mining constraints

13



contribute to poor ore recovery in SLC mines compared to other mining methods
(Hustrulid & Kvapil, 2008). In this research it is assumed that good drilling and blasting

practices are followed and thus, the planned production schedule is achieved.

2.4. Current practice

Currently the positions of orepasses in a multi-level SLC operation are generally
determined using empirical methods and rules of thumb when it comes to mine design
(Herselman, 2016). This involves determining what the geotechnical parameters are
i.e. distance from reef contact and minimum distance of orepass from nearby
excavations. The general rule of thumb for the safe distance between excavations is
taken as 1.5, 2 or 3 times the width of the largest excavation (Vergne, 2003). Another
method is to also take the widest length of the orebody to be mined and space out the
orepasses evenly along the length of the orebody, as illustrated in Figure 2.2. This
method poses a problem if the orebody is irregular and ore extraction differs based on
the thickness of the orebody along its length, as is the case at Venetia Mine.

Orebody

# Orepass

Figure 2.2 Layout of Venetia KO1 orebody (Source: Breed & Dabula, 2015)

As seen in Figure 2.2, all orepasses are located to the south of the orebody and the
orebody has a varying thickness, with area B being the thickest part of the orebody
and areas A and C having shorter tunnels. There is a possibility that the orepasses
could be grouped closer to area B since most ore tramming would be done from this

area. This consideration requires optimisation techniques with a focus on the location
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problem which is then used to determine the ideal location of these orepasses to
minimise LHD tramming distances, truck hauling distances and cost.

2.5. Linear programming
Linear programming (LP) can be used to find the optimal location based on an
objective function (Jensen, 2014). Jensen studied the use of linear programming to
determine the optimal location of fire stations such that they could be located to cover
the largest area, given a set of constraints. This can also be applied to a production
section where an orepass could be positioned to collect the most ore from that
production section. The assumption that was made was that there were unlimited
resources to construct each fire station and the fire stations would be able to handle
every call within its coverage area (Jensen, 2014). Similarly, these assumptions can
also be applied in a mining environment and this type of formulation can be useful at

a strategic level (Li, et al., 2011).

The following mathematical formulation was used for the model (Jensen, 2014).

Variables from the formulation are defined below as follows:

V==
I={123..n}
J={123..n}

v - {0 if no facility is established at a point j where j € ]

J 7 | 1if a facility is established at point j
where I is the set of demand nodes;
where ] is the set of supply nodes;
S = maximum response time;
N; = Set of potential facility locations j, within s time.
Objective function to be minimized is as follows:

1) Minimise Z = Z}lej

The variable Xj is such that subject to:
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2) Zjen;X; =1, i€l
3) X,=(01), jeJ
4) N;={jld;j < s}

where d;; is the distance from node i to node j.

In 1) the objective function was formulated to minimise the amount of X; which refers
to the amount of open facilities within possible site locations ranging from 1 to n
(Jensen, 2014). The objective function is subject to two constraints 2) and 3). 2) states
that the sum of open facilities will be more than or equal to 1, so it is required that any
demand point, i, must be served by at least one station (Jensen, 2014). 3) is a binary
constraint, making sure that each X is either closed, O, or open, 1 (Jensen, 2014).
Toregas, et al., (1971) had formulated the model such that it determined the sets of Ni
within the minimum time requirement, s, and grouping those using the formulation

below, as stated in 4) above:
N; = {jld;; < s}

As stated earlier, this tool is useful for the determination of stations at a strategic level.
However, one must be fully aware of the limitations that the assumptions place on the
model i.e. each station can handle every call within its range and there is unlimited
access to the funds required to place each station (Jensen, 2014). This optimisation
model could be used to determine the best location for orepasses that need to serve

multiple production sections on many levels at Venetia Underground mine.
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2.6. Genetic algorithm
The genetic algorithm (GA) technique was developed in 1975 by Holland (Ali, 2015).
It works by embracing the biological theories of natural selection and the principle of

“survival of the fittest”. This technique has seen applications in (Ali, 2015):

e Scheduling;

e Routing;

e Adaptive control;

e Game playing;

e Cognitive modelling;

e Transportation problems;

e Travelling salesman problems;

e Other problems involving optimisation in general.
The steps used to apply the GA technique are as follows (Ali, 2015):

1. Generate an initial population G of size N;
2. Generate offspring:
o Selection: Selecting m < S strings as parents, with the probability
of each string being selected proportional to its fitness;
o Crossover: the parents are paired and generate m offspring,
which replace the m least fit strings;
o Mutation: each string has a probability B of being mutated.
3. Repeat Step 2 until the function values of the points (f(x;),i=1,2,3..., N)

are close to each other and the standard deviation is very small.

Figure 2.3 provides a graphical representation of the process followed when applying

the genetic algorithm technique.
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Figure 2.3 Optimisation procedure for GA's (Source: Abukhamzin, 2009)

The GA technigue was used to determine the optimum well locations in a real oil field
and Bittencourt & Horne (1997) reported a project profit improvement of about 6%. In
their paper Bittencourt & Horne (1997) optimised the proposed position of 33 new oil
wells in a real oil field using an adapted GA. Their findings represented a saving of
about US$70 million (Abukhamsin, 2009).

GA'’s have been used in production scheduling and production blending from different
mining locations in a central processing facility to maximise net present value (NPV)
(Musingwini, 2016). As such this method can also be used to determine the optimal
location for orepasses in an SLC mining operation for the Venetia Underground

Project.

2.7. Chapter summary
In this chapter the literature related to linear programming and genetic algorithm were
discussed. It was noted that there is not much literature available that deals with the
optimisation of the location of orepasses and as a result the location problem has been
used as a proxy to solve the problem of optimal orepass location. In the next chapter
the research methodology used to obtain data will be discussed.
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3. RESEARCH METHODOLOGY

3.1. Introduction
The study first established a multi-level orepass design that is planned to be executed.
Since the author had access to the Venetia Underground Project, the latest approved
design and production schedules were used as source data to test the parameters
discussed in the previous chapter. There are other optimisation techniques available
but, the study focussed on only LP and GA optimisation due to the relevance of

application of these techniques. These other optimisation techniques are namely:

e Heuristic approaches;
e Dynamic programming;
e Particle swarm optimisation;

e Simulated annealing.

These optimisation techniques were seen to not be appropriate as they are usually
used in other mine planning applications because of the reasons discussed in Sections
3.1.1t03.1.4.

3.1.1. Heuristic methods
The heuristic method sacrifices optimality to save in time compared to classical
optimisation techniques (Ali, 2015). The heuristic methods were thus not suitable for

application in this study because the optimal solution might not be completely reached.

3.1.2. Dynamic programming
Dynamic programming is a multi-stage optimisation technique. Each stage has a
certain state and each state describes the outcome of each decision (Ali, 2015). This
method is possibly not suitable because a fixed production schedule is used and the
orepasses are in the same place for that schedule run. There are not any decision
points leading up to the solution for the orepasses. The problem is to minimise the

total cost of the eight orepasses on KO1.

3.1.3. Particle swarm optimisation
Particle swarm optimisation (PSO) uses many agents interacting locally with one

another to collectively behave and interact to determine the solution of the collective
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(Ali, 2015). This optimisation technique will possibly not be suitable because these
agents would need to be a set distance from each other (geotechnical constraint of
proximity of orepasses) and many agents is required to determine a global minimum

or maximum.

The swarm optimisation would run until there is a global optimal position or state for
all particles in the system (Musingwini, 2016), this process is repeated until the
stopping criteria is met, which would be the minimum cost per tonne metre. When the
optimisation begins, the minimum tonne metre for the optimal orepass layout is
unknown. Therefore, it would be impossible to determine the stopping criteria for the
PSO problem without first running the optimisation. This method was not considered
as the optimisation would need an unknown stopping criterion (minimum tonne metre

cost).

This technique could be used to determine the optimal location of the eight orepasses
on KO1 but, this follows a similar methodology to the GA. The GA would be more
effective because offspring are generated, and each successive generation produces

a better solution compared to the previous generation.

3.1.4. Simulated annealing
Simulated annealing optimisation uses the analogy of strengthening metals using
annealing. This involves heating up the metal to a high temperature and slowly cooling
the metal until it cools to a ground state (Ali, 2015). Table 3.1 describes the process

of annealing and the simulated equivalent that can be applied in optimisation.

Table 3.1 KO1 mining production parameters (Source: Vigeh, 2011)

Physical Annealing Simulated Annealing Equivalent

Arrangement of particles in a system | Solution to optimisation problem

Changes in the system (i.e. a new | Neighbouring solution (i.e. making a small

configuration of particles) change to current solution)

Energy of the system at current | Cost Function of current solution

configuration

Temperature of the system Control Parameter or Annealing schedule
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Since there will be a time limit on how many solutions will be run, the GA is also
preferred compared to simulated annealing as the literature suggests this (Arostegui,
et al., 2006).

The Venetia Underground design as at 2015 was used to test the empirical
methodology that was used to determine the current approved orepass positions. Two

methods that were then used to optimise the location of the orepasses were:

1. Linear programming method;

2. Genetic algorithm method.

These techniques are applicable as they have been used before to locate facilities
(Jensen, 2014) and the optimal position of oil wells (Abukhamsin, 2009). There have
not been many studies on using these methods to locate orepasses subject to mining

constraints.

Linear programming was used determine the orepass positions that would give the
lowest total cost for hauling to the tip and tramming to the crusher considering the
geotechnical constraints to the location of orepasses to minimise the objective function

tramming distance and cost.

The GA technique was used, where each X and Y coordinate was determined in
different iterations until the optimal location for each orepass was determined. The
differences in tramming distance and cost were then compared for each of the
techniques discussed above. The same data set was used, namely the production
schedule and the mine design for production areas, only the position of orepasses

changed in each scenario or optimisation run.

The positioning of orepasses is driven by the production required, the location of
common infrastructure and geotechnical constraints. For example, an orepass cannot
be located within the orebody and two orepasses cannot be located within a certain
distance from each other. The assumptions were used to produce a model that shows
the material flow through orepasses and the source information for this model is

discussed in the next chapter.
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3.2. KOl orebody depletion methodology
In an SLC mine, mined tonnes are made up of kimberlite tonnes, which have a grade
and value and external waste rock dilution tonnes (Herselman, 2016). A sub-level cave
schedule is determined using a combination of input parameters such as (Breed,
2017):

e Percentage extraction per level;
e Face shape;

e Sequence of the rings blasted.

Based on the schedule, the draw rate and using cave management principles the ore
mined can be safely and consistently and extracted with predictable carat recovery
rates (Breed, 2016). Draw control limits include the use of an economic cut-off grade
and a maximum allowable average waste rock dilution percentage constraint for run-

of-mine to be treated in the ore processing plant (Breed, 2016).

The process of cave mixing derived from the schedule is depicted in Figure 3.1. As
ore is mined from the production rings the caving process feeds the drawpoint with ore

from the rings above.

A kimberlite crown buffer has been included in the KO1 mine plan to mitigate the risk
of early waste rock ingress from pit slope failures (Breed, 2017). As the production
rings extract blasted kimberlite ore, the crown buffer will act as a buffer between the
failed waste rock from the pit and the blasted kimberlite. This will defer the waste
dilution ingress and maintain high ROM grades leading to an improved kimberlite
recovery from the production rings (Breed, 2017). The size of the kimberlite crown
buffer determines the effectiveness of the buffer at preventing waste ingress into
drawpoints. As depicted in Figure 3.1; the waste failure, crown buffer and production
rings are mixed and depleted using the caving mining method to determine the ROM

ore tonnages and grades.
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Figure 3.1 Orebody depletion schematic (Source: Breed, 2016)
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3.3. KOl production scheduling

To simulate and schedule the production from K01 and maintain draw control and
reconciliation, Production Computer Sub-Level Cave (PCSLC) software was used.
This software was developed by Gemcom Software Int. and was specifically designed
for mine planning of sub-level caving projects and operations. PCSLC has a set of
tools that assist in the whole design and planning process and it also uses mixing
algorithms that simulate the material flow observed in caving mines using the template
mixing (TM) technique (Diering, 2000).

Template mixing is the methodology applied in the mixing model in PCSLC that uses
mixing logic applied to a block model with a combination of the positioning of designed
rings in order to simulate the grades and recoveries as best as possible in a caving
environment (Herselman, 2016). The process that the TM technique follows is

described in Figure 3.2 and Figure 3.3.
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Step 1in Template mixing
(T™)

a.l Material is extracted from one ring {red ring)

step2inTM

b. The extraction generates a void inside the ring and this
void needs to be filled from other material.

Figure 3.2 Steps 1 and 2 in Template Mixing (TM) (Source: Villa Salinas, 2012)
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Step3inTM

Step4inTM

StepsinTM

C.

The first opfion to fill the gap is with material from the
same rimg.

When material from the same ring is not enough to fill the
void, material from rings in the levels above start moving
into the gap. The portion of the material moved from one
ring to other depends of the links and weight created
previously in the neighbor definition. For example in this
case 64% of the material can flow from one level above
and only 14% can migrate from two levels above 1o fill the
ampty space in the lower level.

If material is depleted from one ring it generates a
movement in the entire area close to the zone extracted,
since there are links created for all rings and then material
from upper levels are replenished originating mixing for
the whole layout.

Figure 3.3 Step 3 — Step 5 in Template Mixing (TM) (Source: Villa Salinas, 2012)
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Once template mixing was done in PCSLC a production schedule was produced. This

schedule adhered to the caving rules to ensure that all material is extracted from the

cave as safely as possible. The rules were:

e Lead lag between rings is to adhere to the proposed face shape as shown in

Figure 3.4;

e The level below a level that is currently being mined should be more than 25m

behind the face that is being mined on that level. This is to prevent undermining

from the level below.

Face shape and direction of mining

Year 3

Figure 3.4 Step 3 — KO1 mining direction and face shape (Source: Breed, 2016)

In Figure 3.4 the rules are that the opening of rings on a level is meant to follow the

face shape. PCSLC ensured that these rules were followed among others so that a

realistic production schedule was produced.
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The production profile in Figure 3.5 was used as an input for the tonnage required in

the model.
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Figure 3.5 KO1 annual production profile (Source: Breed, 2016)

The grades in Figure 3.5 were derived from the template mixing model. Table 3.2

indicates the mining parameters used for each of the production levels on KO1.

Table 3.2 KO1 mining production parameters (Source: Breed & Dabula, 2015)

Area Description Unit Value
Mining Method Sub-level Cave
Production rate Mt/year 4
Cave height m (below pit bottor?:;
Cave area Ave ha 6.7Ha (120m wide x 550m long)
Tunnel spacing m 15
Ave tunnels per level . : 35
(15 active draw points)
Layout Level spacing m 25
Production levels 17
Tunnel vertical orientation Staggered
Tunnel azimuth o 0
Waste tunnels m(W) x m(H) 5x5
Contact tunnels m(W) x m(H) 45x45x10

x m(L)

Kimberlite tunnels m(W) x m(H) 45x4.2

28




Area Description Unit Value

Rim tunnel to contact distance m 22.5 (Skin to skin)
Footwall construction Crushed aggregztuepz?gsgtésr:
Waste tunnels m/month 40

Schedule | Contact tunnels m/month 10
Kimberlite tunnels m/month 25
Face shape Chevron
Min lead / lag - vertical 0 45.0
Max lead / lag - adjacent tunnels R|2]gs 2'51__13
Operational levels level 3-4
Slot cut raisebore hole diameter m 11
Rings per tunnel per month No. 4
Ring spacing m 2.5

Long Hole Holes per ring No. 10
Hole diameter mm 102
Maximum hole length m 31.81
Tonnes per ring t 2237
Fragmentation 90% < 900mm
Tonnes per draw point per day t 500
Max allowable waste ingress % 30
Sink rate per year m/year 23
Extraction strategy Max!m@se initial grade then

maximise total carat recovery

Extraction Percentage: 54L % 60
Extraction Percentage: 56L % 102
Extraction Percentage: 59L % 109
Extraction Percentage: 61L % 110
Extraction Percentage: 64L % 110
Extraction Percentage: 66L % 112
Extraction Percentage: 69L % 115

Production | Extraction Percentage: 71L % 115
Extraction Percentage: 74L % 118
Extraction Percentage: 76L % 120
Extraction Percentage: 79L % 125
Extraction Percentage: 81L % 130
Extraction Percentage: 84L % 135
Extraction Percentage: 86L % 138
Extraction Percentage: 89L % 140
Extraction Percentage: 91L % 146
Extraction Percentage: 94L % 150
Blasting system Ce_ntralised blasting at end of

General Shift

Material handling

Pallets with telehandlers and
flatbeds
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3.4. KOl infrastructure design

The infrastructure design dictated where the orepasess for KO1 were located. This
infrastructure was designed in Mine2-4D ®. The design was then scheduled in EPS ®
to determine the timing of the development for top and bottom access to these
orepasses. For the purposes of this study it was assumed that the design of all
orepasses and necessary development was completed, and the focus of the study
would be the subsequent location of all orepasses in such a manner that the tramming
distance in the truckloop is minimised and the load and haul distance for LHDs on
each level is also minimised. Once optimisation was completed and the suitable
orepass positions determined, the design was then changed to account for these new
positions. The design criteria for infrastructure (Table 3.3) were assigned to KO1.

Table 3.3: KO1 infrastructure parameters

Description Value
Production kimberlite development tunnel 4.2m (H) x 4.5m (W)
Dimension

Production waste development tunnel 5.0m (H) x 5.0m (W)
dimension

Total production levels 17

Total KO1 orepasses 8

Total orepass tips per level 4
Truckloop maximum tramming distance 1319m
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Figure 3.6 and Figure 3.7 illustrate the layouts that were used as the base case for
the infrastructure and layout of orepasses.
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Figure 3.6 KO1 and K02 infrastructure layout, level not stipulated (Source: De Beers
Consolidated Mines, 2015)

In Figure 3.6 the truckloop is the area along which all underground haul trucks will be
running to the crushers. A fleet of trucks loads below each of the orepasses through a
chute arrangement. Each level is connected to four orepasses. For the purposes of
the study it was assumed that the orepasses were always pulled empty. There were
no traffic congestion constraints to the haulage cycle for trucking, loading and hauling.
Crusher 1 is indicated in the red block and Crusher 2 is indicated in the blue block.
Since the crushers are so close to each other the proposed model assumed that there
would be no queuing at the crushers. Thus, once a truck has loaded at the orepass it
should take the shortest route back to the crusher following the full line as shown in
Figure 3.7.
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Figure 3.7 K01 infrastructure layout, level not stipulated (Source: De Beers
Consolidated Mines, 2015)

Since there are only four tips on each of the levels as shown in Figure 3.8 leading to
one of the eight orepasses on each of the 17 levels, KO1 will have the same layout
where aring is loaded above the kimberlite production tunnel, then trammed along the
rim tunnel to the closest tip.
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Figure 3.8 K01 level orepass layout, level not stipulated (Source: De Beers
Consolidated Mines, 2015)

From Figure 3.8 the even numbered orepasses are connected to one level and the
odd numbered orepasses are connected to the next level below. On each of the levels
the tramming distance was calculated by taking the dX and dY distance to each of the
orepasses from the loading point. The location of the orepasses was then optimised
to minimise the tramming distance from the loading point to the tips and the hauling

distance from the orepass on the truckloop to the crushers.

3.5. Proposed model for simulating loading and hauling

A model was developed to simulate loading and hauling within the KO1 orebody. This
model was able to calculate the closest orepass from a particular loading point.
Distances from the loading point to the orepass were calculated using Microsoft Excel

and the following information was used as inputs into the model:

e The X and Y coordinates of each loading point within the production tunnel;

e The X and Y coordinates of the orepass that the LHD is tipping into;

e The total tonnes to be loaded at each loading point;

e The X and Y coordinates or tramming distances on the truckloop from the

orepass to the crusher.

Figure 3.9 illustrates the calculation for dX and dY used to calculate the indicative

distance from the loading point to the tip.
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Figure 3.9 Proposed logic in model for loading

In Figure 3.9 the traveling distance was determined by calculating the difference in the
distance along the X-axis between the orepass and the loading point. Similarly, the
difference in the distance along the Y-axis between the orepass and the loading point
was also calculated. From each loading point these differences in distances were then

summed up to determine the tramming distance to the orepass.

3.5.1. Model inputs for loading and hauling
The model also determined the hauling costs and loading costs per metre. This was
based on average input costs in the Venetia financial model (Smit, 2017). These inputs
were then used to determine the metres per hour, the cost per metre and the cost per
tonne metre. The tonne metre measure is not the same as the unit measure for torque.
This metric was used to determine the cost of loading and hauling for each of the
orepasses in the design and the optimisation aimed at minimising tonne metres. In
Table 3.4 the model inputs are tabulated and a cost per tonne metre was calculated.
Cost per tonne metre was used as the measure to optimise because with each iteration
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of the model when optimised the total hauling and tramming distance would change

due to the orepass location changing.

Table 3.4: Model inputs for LHD — Sandvik LH514

Parameter Unit Value

Loading Bucket Capacity m3 7
Relative Density kg/m3 2.68
Bulking Factor % 0.5
Moisture content % 0
Relative Density After Blast kg/m? 1.79
Fill Factor % 0.9
Full Speed km/h 9.2
Empty speed km/h 11.0
Efficiency on speed % 0.85
Applied speed km/h 7.82
Loading h 0.017
Tipping h 0.008
Cornering penalty per cycle h 0.0033
Total Fixed Cycle time h 0.03
Bucket load t 11.26
Cost per hours R/h 651.00
Metres per hours m/h 7 820.00
Tonne Metres per hour tm/h 88 021.92
Cost per tonne Metre R/tm 0.00740

Table 3.4 indicates that the average cost per tonne metre for LHD loading is
R0.00740/tonne metre for a Sandvik LH514. Table 3.5 discusses the model inputs for

the haul truck in the model.

Table 3.5: Model inputs for haul truck — Sandvik TH550

Parameter Unit Value

*Loading Bucket Capacity m?3 28
*Relative Density kg/m?3 2.68
*Bulking Factor % 0.5
*Moisture content % 0
*Relative Density After Blast kg/m3 1.79
*Fill Factor % 0.92
*Travel Speed full (km/h) km/h 16
*Travel Speed empty (km/h) km/h 18
*Efficiency on speed % 1
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Parameter Unit Value

Applied speed km/h 16
Loading h 0.045
Tipping h 0.033
Cornering penalty per cycle h 0.0019
Total Fixed Cycle time h 0.08
Bucket load t 46.02
Cost per hour R/h 290.00
Metres per hours m/h 16 000.00
TonneMetres per hour tm/h 736 392.53
Cost per TonneMetre R/tm 0.00039
LHD to Truck cost ratio 18.78

Table 3.5 indicates that the average cost per tonne metre for LHD loading is
R0.00039/tonne metre for a Sandvik TH550 and the LHD to truck cost ratio is 18.87.
This is understandable as the truck has a lower cost per hour and it has a bigger load
00size compared to the LHD and it travels at a faster speed than the LHD. This ratio
was used as an input in the model for determining the total tonne metre cost for each
orepass. It should also be noted that the metres per hour are calculated from the
tramming speed for the truck (16 km per hour). The bucket load for the truck is taken
as 46.02 t when loading the Sandvik TH550 at the fill factors and bucket capacities
stated in Table 3.5. The LHDs are not tipping directly into the haul trucks so they do

not need to be matched

3.5.2. Model structure
The model was structured such that seven worksheets were used to generate the
solution. The model allowed for the user to manually input the changes to co-ordinates
for the positioning of orepasses. The combination of all these worksheets produced

an output that showed the average cost per orepass as shown in Figure 3.10.
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Figure 3.10 Example of a Unit cost per tonne metre comparison

From Figure 3.10 the solid line in the graph was the updated unit cost for each orepass

compared to the original design (dashed line). The aim of the model was to minimise

the total unit cost per orepass and also to ensure that the unit cost was spread out as

much as possible. The model optimisation would aim at minimising the total unit cost

for all orepasses combined. A spreadsheet analysis was done on the Microsoft Excel

model and Table 3.6 shows how all the worksheets work together to produce the

result.

Table 3.6: Model spread sheet analysis

Stored | Stored | Used | Used | # Unique | Sheet

Sheet Rows Cols | Rows | Cols | Formulae |1 2 3 4 5 6 7 Total

1 | Haul Dist 14 10 14 10 3-1-1-1-1-]-]- -
2 | KO1Tun Co 137 77 137 77 69| -|-|-|-1|-]|-]|- -
3 | LHD Input 43 33 43 9 23| - - -1 -1-1-1- -
4 | Infra_Co 69 15 69 12 19 - -[-|-|-]1-11 1
5 | KO1Rings export | 29392 28 | 29392 28 11 | - -2 -11] - 4
6 | KOILHD Tonnes 792 512 792 | 512 15| - -l -12] -] - 3
7 ggD change 29393 41 81 40 2212 -1 -12] -] - 5
Total 162 [ 2]2]12]a]1[1] 13

Table 3.6 indicates that Sheets 4 to 7 interact with each other. Each worksheet in the

Microsoft Excel model had a function that was required to build up the final answer for
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the total cost of loading and hauling for all the orepasses combined. Table 3.7 better
explains how each of the worksheets in the model interacted to produce a final answer
based on the coordinates of the orepass and Figure 3.11 graphically depicts the flow
of data between the different Microsoft Excel sheets.
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Table 3.7: Operations done in each worksheet in the model

Sheet

Operations Done

1 | Haul_Dist

Calculates the haulage distance on the truckloop for the base case
and provides the base start position for orepass 1 for the adjusted
orepass positioning in the model

2 | KO1Tun_Co

Series of pivot tables that are used to determine the total length and
start of each of the individual tunnels on KO1. This was used to
determine the length of tramming from the ring to the start of the
tunnel.

3 | LHD_Input Input sheet used to determine the cost of tramming for the LHD and
the trucks. This derives the calculated Cost per TonneMetre (from
Table 3.4 and Table 3.5)

4 | Infra_Co Sheet that receives updated orepass positions from "CO-ORD

change" sheet and provides the input X and Y co-ordinates that
were used to calculate the minimum tramming distance from each
ring to each orepass. This sheet also indicates the levels that have
tips, since each orepass has a tip on every second level.

5 | KO1Rings_export

Receives the X-and Y coordinates from the Infra_Co sheet and
calculates the distance to each orepass based on the updated co-
ordinates from each optimisation. This sheet then takes the
minimum distance to select the orepass where the mined tonnes
from a ring are trammed.

6 | KO1LHD_Tons

This combines the schedule from PCSLC with the allocated
orepass positions so that the scheduled tonnes to be mined from
each tunnel can then be applied to the TonneMetre cost for the
LHD's and for the trucks on the truckloop.

7 | CO-ORD_change

This is the sheet where the following is done:
* The orepass position is input into the sheet

* The total TonneMetres for the LHD and truck are used to calculate
the total cost of all the orepasses which would be directly
proportional to the tramming distance calculated in sheet
"KO1LHD_Tonnes"

* The following constraints are tested as a simple “TRUE” or
“FALSE” statement:

- Proximity between orepasses should be more than 25m,
this is from centre to centre;

- The orepasses should not be closer than 40m from the
orebody. This is a mine design constraint since the main
access tunnels should be located outside the area of high
geotechnical stresses;

- The orepasses should all be located to the south of the
orebody because the crushers, intake ventilation, return
ventilation, and other services are all located to the south of
the orebody.

39



Production Model

Excel Model Framework

CO-ORD_change

e Optimisation
algorithm inputs
new coordinate

Model constraints for
orepass proximity to each
other and to orebody and
whether orepasses are
south of orebody

Step: 1 Step: 6

Outputs from Co-Ord Change
Including Total unit cost per
TonMetre

e Co-ordinates from e Measured e Calculate LHD
Co-Ord Change distances from cost per tonne
sheet each orepass to Metre

o Orepass allocated the each of the e Calculate Truck
to production crushers Cost per Tonne
levels (every Metre
second level

4
SR Apply unit cost per tonne metre for trucks and LHD’s for

haulage distance from ring to orepass and from bottom

Step: 4

:
Step: 3 D1Rings_export

e Updated Xand Y
Co-ords from
“Infra_Co”
Calculate distance
from ring to
tunnel entrance

VUG_Prod — PCSLC
Output Schedule

e Tunnel Length

e Tonnes per Tunnel

e Unique Tunnel name
identifiers

e Tunnel Entrances

and closest
orepass from start
of tunnel

Calculate the total
tonnes per sub
level tunnel
Calculate tunnel
length per sub-
level tunnel

e Unique Tunnels
allocated to
Orepasses based
on minimum
calculated
distance
Mined Tonnes
from each ring
allocated to
orepass

Figure 3.11 Microsoft Excel model framework
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In Figure 3.11, the process of making an adjustment in the optimisation process
follows the following steps:

Step 1 — a co-ordinate adjustment is made on the X and Y coordinates for all 8

orepasses in the mine design.

Step 2 — the new coordinates are then transferred to the Infra_Co worksheet
and each orepass is allocated to the relevant level, as discussed in Table 3.3.

There are 4 tips per level.

Step 3 —Inthe KO1Rings_export, KOILHD_Tons and KO1Tun_Co sheets the
inputs from Infra_Co are received, and this is combined with the production
schedule to determine how many tonnes will be flowing out of each orepass
based on its updated X and Y Coordinates. The tonnes extracted from each

ring are taken as inputs from the PCLSC production schedule.

Step 4 — Based on the tonnages running through each orepass and the
tonnages hauled from each orepass to each crusher the total tonne metres cost

for each orepass is calculated in the LHD_input and Haul_Dist sheets

Step 5 — The total tonne metre cost for each orepass is aggregated and costed
and the constraints are applied to verify whether these inputs are valid, as

discussed in Section 3.7.2 and Section 3.7.3.

Step 6 — Valid outputs from the model run are stored and then Step 1 is
repeated.

The steps listed above are followed when running both the genetic and linear
programming optimisations

3.6. Base case results from model

The initial approved design was used as a base case for the model. This is the model

with the orepasses positioned as shown in Figure 3.7 and Figure 3.8. Table 3.8 shows

the important parameters in the base case.
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Table 3.8: Orepass Coordinate base inputs into the model

Orepass No. X-Coord Y-Coord
oP1 33082.83 -81832
oP2 33112.83 -81840.3
oP3 33232.83 -81880.3
OoP4 33262.83 -81880.9
OP5 33292.83 -81881.2
OP6 33322.83 -81881.5
oP7 33511.75 -81741.3
OP8 33529.02 -81716.7
Unit Cost Per Tonne Metre (R/tm) 20941

The model base case had a total cost of R20 941 per tonne metre when combining all
the orepasses. This cost is based on the entire life of mine schedule and combines
both loading and hauling costs. The optimisation focussed on minimising the cost per
tonne metre as shown in Figure 3.12 and this was done by adjusting the X and Y

coordinates in the model. The tonne metre was discussed in Section 3.5.1.

Unit cost per tonne metre (R/tm)
3500
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3000 == _-
2500 S o —
--_——

2 000
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1500
1000
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Figure 3.12 Unit cost for orepasses in the base case

Figure 3.12 indicates that the total unit costs for the base case when looking at loading

and hauling costs combined could be improved in orepasses 2,7 and 8 since too many
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tonnes were being loaded and hauled through those orepasses. The optimisation
addressed those issues and adjusted the X and Y coordinates to minimise the unit

cost per tonne metre.

3.7.  Optimisation
As discussed in Section 3.1, two optimisation techniques were used to minimise the
unit cost per tonne metre for loading and hauling for all orepasses on KO1. The
Microsoft Excel sheet was taken through the Evolver ® tool in Palisade’s Decision
Suite. There is both linear programming and genetic algorithm optimisation modules
in the tool. Evolver® has the OptQuest optimisation engine that performs linear
programming optimisations and handles problems that are non-linear. OptQuest
performs trials on the Microsoft Excel model until the most suitable answer is reached
or the objective function is not improving anymore after a predetermined number of

iterations on the model.

3.7.1. Model linearity
The model was run in Solver® and when running a simple simplex optimisation for a
linear programming optimisation the optimisation could not be completed. Figure 3.13
shows that the outputs from the Solver® optimisation were not valid because one of

the constraints in the model was not linear.
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Figure 3.13 LP Solver results

Table 3.9 shows the constraints for keeping the orepasses at more than the allowable
tolerance from each other and ensuring that the orepasses are at least 40 metres away
from the orebody. These constraints are not linear functions because they need to be
tested with each iteration and will always be changing since the orepass positions will
also be changing with each trial. The “Cell” and “Formula” columns refer to the cell in

the excel model referenced in Section 7.1 of the appendix.

Table 3.9: LP Solver inputs into the model

Cell Name Cell Value Formula |Linear Function
SADS24 |Test 1 (Orepass Proximity) NEW SADS24=1 No
SADS25 |Test 2 (All Orepasses are South of Orebody) NEW SADS25=1 Yes
SADS26 |Test 3 (Proximity of Orepasses to Orebody) NEW SADS26=1 No

[

[

[E

The objective function was not a linear function and thus, it was necessary to look at
an optimisation technique that can handle non-linear functions. For this reason, the
OptQuest® optimisation engine was used as it can optimise non-linear functions.
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3.7.2. Linear programming

For the linear programming the following constraints were used:

e Orepasses cannot be closer than 25m from each other;
e All orepasses are to be to the south of the KO1 orebody;
e The orepasses are not to be positioned closer than 40m from the

orebody.

The Objective function was to minimise the total unit cost per tonne metre for all eight

orepasses.

The adjustable parameters in the model were the X and Y coordinates in the model.
These two parameters were allowed in the model to move by between 150m and
negative 150m. This distance was chosen because there are eight planned orepasses
for KO1. The total maximum width of the KO1 orebody is about 600m so this would
mean a spacing of 75m if all the orepasses were spaced out evenly. Currently
orepasses are placed in groups of two. The 150m envelope for potential positioning of
orepasses ensures that there will be no potential gaps and all possible areas for an

orepass to be positioned will be available for optimisation.

The Optimisation Engine generated a random number to do the adjustment on the X
and Y coordinates for the all the orepasses. The best answer was stored if all
constraints were met and the number was less than the previous best answer
obtained. The optimisation was run until there was a change of less than 0.1% from

the optimal answer after 10 000 iterations.

3.7.3. Genetic algorithm
The GA optimisation used the same constraints as the linear programming

optimisation:

e Orepasses cannot be closer than 25m from each other;
e All orepasses are to be to the south of the KO1 orebody;
e The orepasses are not to be positioned closer than 40m from the

orebody.

The objective function was to minimise the total unit cost per tonne metre for all eight

orepasses.
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The adjustable parameters in the model were the X and Y coordinates in the model.
These two parameters were allowed in the model to move by between 150m and

negative 150m in increments of 0.5m in the X and Y direction.

The population size in the GA optimisation was 60 with a mutation rate of 0.25 and a
crossover rate of 0.5 as shown in Table 3.10. Although there is literature that involves
the use of the GA, there is not much that indicates what the ideal population size
should be; it is recommended that this be done through trial and error. The population
size influences the computational time and whether the optimisation will converge to

an optimal solution after enough generations (Abukhamsin, 2009).

The only changes that were applied were the X and Y position of each of the
orepasses. Thus, there were 16 total variables for the 8 orepass positions that were
optimised, this is less than the population size of 60. The optimisation results show

that the GA optimisation stabilised and converged to a result.

Table 3.10: Genetic algorithm inputs

Parameter Value
Population Size 60
Mutation Rate 0.25
Parameter Value
Crossover Rate 0.5

The genetic algorithm optimisation was also run until the change in the objective
function was less than 0.1% after 10 000 iterations and mutations. The principles

described in Chapter 2.6 were applied in the optimisation.

3.8. Chapter summary
In this chapter the research methodology was discussed. The methods used to deplete
the orebody were discussed including the way that ore is mixed in the cave through

template mixing to ensure that the correct grades are predicted at the loading points
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(drawpoints). The infrastructure design was reviewed and the layout of orepasses
around the KO1 orebody and on the production levels were also discussed.

The Microsoft Excel model that was used to simulate production and provide the
metrics for cost per tonne metre hauled was also introduced and Palisade Evolver®
was used to do linear programming and genetic algorithm optimisation because only
the constraint for ensuring that the orepasses were not placed to the south of the
orebody was linear. The base or the sum of all the unit costs for the eight orepasses
in the design was R20 900 R/tm. The following chapter will discuss the results of the

LP and GA optimisation on the Microsoft Excel model.
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4. RESULTS AND DISCUSSION

4.1. Introduction
The results from the optimisations on the base model are presented and discussed in
this chapter. The appendix contains all the results from both the genetic algorithm

optimisation and the base model inputs.

There was improvement on the objective function compared to the base model where
the positions of orepasses were manually determined based on the surrounding

geology and the general layout of the orebody.

4.2. Linear programming results
As stated in Chapter 3 the OptQuest engine in Palisade’s Evolver® was used to
determine the optimal solution to minimise the total cost per tonne metre for all the
orepasses. The results of the optimisation are shown in Table 4.1, the “Cell to
Optimise” row refers to the cell in the excel model referenced in Section 7.1 of the

appendix.

Table 4.1: Linear programming outputs

Goal Action

Cell to Optimise '‘CO-ORD_change'!BK13
Type of Goal Minimum

Results Value

Valid trials 642

Total trials 16 906

Original value 20941

Best value found 18 746

The final minimised figure after 16 906 trials was R 18 746 per tonne metre and of the
16 906 trials performed 642 were valid. The total time taken for the optimisation
exercise was about 54 hours. This indicates a reduction in the total tonne metres by
10.5%.
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Table 4.2: Linear programming orepass position results

Linear Programming (Orepass
positions after optimisation)

Adjustments recommended from
Optimisation compared to base case

(Orepass positions)

Ain X Coord from | AinY Coord from

Orepass Number X Coord Y Coord Base Case Base Case

33106.83 -81802 24 30
OP1

33133.83 -81822.3 21 18
oP2

33214.83 -81868.3 -18 12
oP3

33268.83 -81877.9 6 3
oP4

33301.83 -81875.2 9 6
OP5

33331.83 -81875.5 9 6
OP6

33508.75 -81714.3 -3 27
oP7

33529.02 -81683.7 0 33
OoP8

Unit Cost Per Tonne
(Tonne Metre)

Optimised — 18 746

Base Case- 20941

Figure 4.1 indicates that the model ran the optimisation and started to stabilise and

took long to reach an optimal result.
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Figure 4.1 Progress of LP optimisation results
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From the base case the total tonne metre cost improved from R 20 941 to R18 746.
This is an improvement of 10.5% from the original cost for the orepasses. The
proposed lay out is shown in Figure 4.2, the orange circles represent the original

positions of the orepasses.
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Figure 4.2 Proposed orepass positions

The optimisation brought the layout of the orepasses closer to the orebody and the
positions of orepasses were adjusted to give the best tonne metre value. The
histogram in Figure 4.3 indicates that a large proportion of valid results were within the
range of the optimised solution. The “>20 941" bin was large, but this bin is not considered

because this result is not better that the base case which is R20 941 R/tm.
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Figure 4.3 Histogram of Valid Linear Programming results

4.3. Genetic algorithm results
As stated in Chapter 3 the genetic algorithm engine in Palisade’s Evolver ® was used
to determine the optimal solution to minimise the total cost per tonne metre for all the
orepasses. The results of the optimisation are shown in Table 4.3, the “Cell to
Optimise” row refers to the cell in the excel model referenced in Section 7.2 of the

appendix.
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Table 4.3: Genetic algorithm outputs

Goal

Cell to Optimise 'CO-ORD_change''BK13
Type of Goal Minimum

Results

Valid Trials 2425

Total Trials 13 463

Original Value 20941

Best Value Found 18 390

The final minimised figure after 13 463 trials was R 18 390 per tonne metre and of the
13 463 trials performed 2 425 were valid. The total time taken for the optimisation
exercise was about 69 hours.

The GA optimisation outputs are summarised in Table 4.4.

Table 4.4: Summarised genetic algorithm outputs

Genetic Algorithm (Orepass positions | Adjustments recommended from
after optimisation) Optimisation compared to base
case (Orepass positions)
A in Y Coord
A in X Coord | from Base
Orepass Number X Coord Y Coord from Base Case | Case
33120.66 -81810.68 37.83 21.32
OP1
33143.13 -81824.63 30.30 15.67
oP2
33231.16 -81868.89 -1.67 11.41
oP3
33261.71 -81876.52 -1.12 4.38
OP4
33297.54 -81873.15 4,71 8.05
OP5
33322.51 -81871.88 -0.32 9.62
OP6
33494.14 -81732.15 -17.61 9.15
oP7
33512.24 -81706.85 -16.78 9.85
oP8
Unit Cost Per
Tonne Metre Optimised - 18 389 Base Case - 20941
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Figure 4.3 indicates that the model ran the optimisation and started to stabilise and

took long to reach an optimal result.
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Figure 4.4 Progress of GA optimisation results
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From the base case the total tonne metre cost improved from R 20 941 to R18 389.
This is an improvement of 12% from the original cost for the orepasses. The proposed

layout is shown in Figure 4.4, the orange circles represent the original positions of the

orepasses.
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Figure 4.5 Proposed orepass positions

The optimisation brought the layout of the orepasses closer to the orebody and the
positions of orepasses have also been adjusted to give the best tonne metre value.
The relative positions of orepass 1 and 2, and orepass 7 and 8 changed noticeably.
All three constraints were met in the optimal solution. The histogram in Figure 4.6
below indicates that a large proportion of valid results were within the range of the

optimised solution.
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Histogram of Valid Genetic Algorithm results
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Figure 4.6 Histogram of valid Genetic Algorithm Results

4.4. Analysis of results

Both the genetic algorithm optimisation and the linear programming optimisation
brought an improvement in the total tonne metre cost for all eight orepasses in KO1.
The improvements in results were up to 12%. The major changes in orepass position
were in orepasses 1, 2, 7 and 8. Orepasses 3 to 6 did not have any significant change
to their position because the orebody is thickest in that area when looking at it in its

vertical extent.

With linear programming optimisation the constraint that states that the orepasses are
not to be within 40m of the orebody was satisfied in 9.97% of the trials, for the genetic
algorithm optimisation the same constraint was satisfied in 28.63% of the trials. This
indicated that this constraint (orepass proximity to orebody) was satisfied the least out
of all the trials. The LP optimisation had a total Rand per tonne metre value of 18 746
and the GA optimisation had a total tonne metre value of 18 390 which results in a
variance of 356 Rand per tonne metre which is 1.7% of the original base case Rand

per tonne metre of R20 941 per tonne metre.
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5. CONCLUSION AND RECOMMENDATIONS

5.1. Introduction

This chapter considers the results and proposes a way forward. Section 5.2 considers
the results of the optimisations with reference being made to the objectives of the study
as stated in Chapter 1. The limitations of the research and the recommendations for

possible future work are also made.

5.2. Findings

Loading and hauling costs have a significant impact on the operating cost of a mining
operation. The more these costs are reduced the more positive an impact that can be
made on the overall operating cost. The savings that can be made from reducing the
distance for tramming for an LHD from the loading point to the tip will reduce loading
costs. The benefit of minimising the distance for hauling for a truck in the truckloop
from the loading chute at the bottom of the orepass to the crusher will reduce hauling
costs. These savings can potentially increase the effective life of machinery because

they will be hauling less and thus, will reduce costs of diesel.
The problem statement raised the following research question:

“Can genetic algorithm and linear programming approaches be used to determine the

location of orepasses at Venetia Mine to derive a benefit in costs?”

If an orepass is positioned in such a manner that the tramming (loading and hauling)
distance is minimised there is a direct cost benefit as diesel costs will be directly
reduced. This positioning will reduce the tramming portion of a loading or hauling
cycle. As seen with the positioning of the optimised orepass positions in Figures 4.2
and 4.5

The genetic algorithm and linear programming optimisations done on the orepasses
at Venetia Mine resulted in a reduced combined tonne metre cost for all orepasses in
K01 as shown in Chapter 4. The reduction in total cost per tonne metre for the GA was
12% and 10.5% for the LP optimisation.

The optimisation work in Evolver® with the Microsoft Excel model could also be used
as a tool in the same way to what is done with a Whittle shell when optimising for the

best open pit design given a certain set of economic parameters. Once the optimal
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shell has been determined a realistic and plausible mine design can be applied to that
Whittle shell. This optimisation for locating orepasses can give the mine designer the
best location for orepasses for a specific layout in level spacing and tunnel spacing in
a sub-level cave. This optimised design can then be adjusted to account for geology
and other geotechnical constraints around the orebody that may prevent the locating
of those orepasses. These constraints can also be included in the model so that the
optimal location of orepasses given a set of geotechnical and geological constraints

can be determined without the input from the mine designer.

5.3. Limitations of the research

As stated previously the optimisations did not take into consideration geotechnical
constraints, e.g. faults, dykes and satellite kimberlite pipes that surround the K01
orebody. The other issue is that the optimisation is based on a specific schedule and
the schedule cannot be changed for the optimisation. Such a change would result in
a different draw order from the rings which could result in different tonnages being

drawn from each tunnel.

The study focussed only on Venetia Underground Mine. The optimisations and results
may not be a true representation for other sub-level caving mining operations and as

such these optimisations need to be tested on other operations.

The calculation uses the tunnel length and the spacing between tunnels to determine
the optimal orepass position. If the mine design were to change i.e. if the spacing
between tunnels on each level or the spacing between levels was to change, the
optimisation would give different results. That is, the optimisation is applicable only for

the design on which it is applied.

5.4. Recommendations

This research was based on one mine design on one orebody with only one specific
production profile and schedule applied to it. The results obtained in this report need
to be verified on a different design, orebody and schedule so that the hypothesis is
further validated. A more accurate and realistic optimised objective function will be
achieved if geotechnical and geological limitations are considered as constraints in the
optimisation. This would provide a realistic and implementable orepass layout on the
design. The recommended orepass layouts should be implemented on the design and

the required supporting infrastructure i.e. ventilation raises, tip development, accesses
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from the rim tunnel can also be provided for in these new orepass positions and should
be observed in relation to the new orepass positions.
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7. APPENDICES

7.1. Linear programming optimisation results

Evolver: Optimization Summary
Performed By: Dabula, Gangatha

Date: 06 August 2018 09:49:31 AM

Model: VUP_TMM_KO01Prod_orepass_positioning_LP_01.xIsx

Goal Value

Cell to Optimize

'CO-ORD_change'!BK13

Type of Goal Minimum

Results Value

Valid Trials 642

Total Trials 16906

Original Value 20941
+ soft constraint penalties 0.00
=result 20941

Best Value Found 18 746
+ soft constraint penalties 0.00
=result 18 746
Best Trial Number 12966
Time to Find Best Value 54:07:57

Reason Optimization Stopped
Time Optimization Started
Time Optimization Finished
Total Optimization Time
Adjustable Cell Values
Original
Best
Adjustable Cell Values
Original
Best
Adjustable Cell Values
Original
Best
Adjustable Cell Values
Original
Best
Adjustable Cell Values
Original
Best
Adjustable Cell Values

Original

Progress condition
2018/07/30 15:03
2018/08/06 09:48
70:30:00
'CO-ORD_change'!AB3
0

24
'CO-ORD_change'lAC3
0

30
'CO-ORD_change'lAB4
0

21
'CO-ORD_change'lAC4
0

18
'CO-ORD_change'lAB5
0

-18
'CO-ORD_change'!AC5
0
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Results Value
Best 12
Adjustable Cell Values 'CO-ORD_change'!AB6
Original 0
Best 6
Adjustable Cell Values 'CO-ORD_change'lAC6
Original 0
Best 3
Adjustable Cell Values 'CO-ORD_change'!|AB7
Original 0
Best 9
Adjustable Cell Values 'CO-ORD_change'lAC7
Original 0
Best 6
Adjustable Cell Values 'CO-ORD_change'|AB8
Original 0
Best 9
Adjustable Cell Values 'CO-ORD_change'lAC8
Original 0
Best 6
Adjustable Cell Values 'CO-ORD_change'lAB9
Original 0
Best -3
Adjustable Cell Values 'CO-ORD_change'lAC9
Original 0
Best 27
Adjustable Cell Values 'CO-ORD_change'!AB10
Original 0
Best 0
Adjustable Cell Values 'CO-ORD_change'!AC10
Original 0
Best 33
Constraints Value
Description AD24=1
Definition AD24=1
Constraint Type Hard
Precision 0
Satisfied for % of Trials 51.32%
Description AD25= 1
Definition AD25=1
Constraint Type Hard
Precision 0
Satisfied for % of Trials 23.52%
Description AD26= 1
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Results Value

Definition AD26 =1
Constraint Type Hard
Precision 0
Satisfied for % of Trials 9.97%
Adjustable Cells Value

Description

Solving Method Recipe

Cell Range

-150 <= 'CO-ORD_change'!AB3:AC10 <= 150

Optimization Settings

Value

Runtime

Trials

Time

Progress
Maximum Change
Number of Trials

Formula

Stop on Error

Engine

Random # Generator Seed

Optimization Engine

Macros

At Start of Optimization

Before Recalculation
After Recalculation
After Storing Output

At End of Optimization

FALSE
FALSE

TRUE
0.10%
10000
FALSE
FALSE

336385152 (Chosen Randomly)
OptQuest

N/A
N/A
N/A
N/A
N/A
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Evolver: Log of Progress
Steps

Performed By: Dabula, Gangatha

Date: 06 August 2018 09:50:12

AM

Model:
VUP_TMM_KO01Prod_orepass_positioning_LP_01.
xlsx

Adjustable Cells

Hard Constraints

Trial EITai|::d Result AD2

AB AC AB AC AB AC AB AC AB AC AB AC AB AC AB1 AC1 AD2 AD2 6=
3 3 4 4 5 5 6 6 7 7 8 8 9 9 0 0 4=1 5=1 1
1 00:07:47 20941 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1
74 00:27:05 20901 0 0 0 0 0 0 0 0 3 3 0 0 0 0 3 3 1 1 1
76 00:27:37 20 868 6 0 0 0 0 0 0 0 0 0 0 3 3 3 3 6 1 1 1
100 00:33:57 20 824 6 0 0 0 0 0 0 0 0 0 0 6 6 6 3 9 1 1 1
107 00:35:48 20 801 6 0 0 0 0 0 0 0 0 0 0 6 6 9 3 9 1 1 1
108 00:36:04 20779 6 0 0 0 0 0 0 0 0 0 0 6 6 12 3 9 1 1 1
117 00:38:26 20741 3 0 0 0 0 3 0 0 0 0 0 6 6 12 3 9 1 1 1
118 00:38:42 20 685 3 0 0 0 0 6 0 0 0 0 0 6 6 12 3 9 1 1 1
119 00:38:57 20630 3 0 0 0 0 9 0 0 0 0 0 6 6 12 3 9 1 1 1
133 00:42:39 20473 3 3 3 3 3 3 3 3 3 3 3 3 3 3 0 3 1 1 1
137 00:43:43 20449 3 3 3 3 3 3 3 3 3 3 3 3 3 6 0 3 1 1 1
142 00:45:02 20398 3 0 3 3 0 9 0 3 0 3 0 6 3 12 0 9 1 1
153 00:47:55 20218 3 0 6 6 0 9 0 3 0 3 0 6 3 12 0 9 1
154 00:48:11 20 182 3 0 9 9 0 9 0 3 0 3 0 6 3 12 0 9 1 1 1
155 00:48:26 20 150 3 0 12 12 0 9 0 3 0 3 0 6 3 12 0 9 1 1 1
156 00:48:42 20123 3 0 15 15 0 9 0 3 0 3 0 6 3 12 0 9 1 1 1
157 00:48:58 20099 3 0 18 18 0 9 0 3 0 3 0 6 3 12 0 9 1 1 1
173 00:53:06 20024 3 0 21 18 0 9 0 3 0 3 0 6 3 12 0 9 1 1 1
815 03:36:06 19915 3 0 21 18 6 9 3 3 3 6 0 6 0 21 3 12 1 1 1

64




857
974
2066
2067
2068
2081
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2085
2099
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2786
2982
3002
3003
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L-204
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L-z0d
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L-z04
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Tois
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Tos
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Tos
ToME
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3 F 5

1 1
15 FRoo2 2 2
15 FR003 3 3
15 FRo04. 4 4
15 RS 5 3
15 "R006 [ 6
15 FRo0T 7 7
15 "R005 E E
15 PR003 3 El
15 FRo10 10 10
15 Rt 1 Ll
15 PRtz 12 12
15 FR1s 13 13
15 Rtd 14 "
15 PRois 15 15
15 "Rote 16 16/
15 TRoi? 1 1
15 "Ro1s 18 18
15 "Ro1a 13 13
15 "Ro20 20 20
15 "Ro21 21 21
15 MRo22 22 22
15 FRo23 a3 23
15 PRnzd. E En
15 PRozs 25 £
15 PRoze, E E
15 PRzt a1 El
15 FRozs E E
15 PRozs 2 Ex)
15 PRoso a0 0
15 PRt 31 ]
15 PRose a2 E=)
15 P03 33 33
15 FRhosa. 34 34
15 FRoas 35 35
15 FRose. 36 36
15 P03t 31 37
15 Fhosa 38 38
15 P03 I3 33
15 Froan a0 40
1 MRoot 1 u
1 MRooz 2 a2
1 MRoos 3 43
1 MRoos. 4 44
1 MRoos 5 45
1 MRoos. [ 46
1 MRoi 7 47
1 MRo0s & 48
1 MRo03 El 43
1% MRot0 10 0
1 MRot 1 51
1 MRot2 12 2
1% MRots 15 53
1 MRots 14 4
1 MRots [ 55
1 "Rte 16 56
1 "Rt 1 57
16 "Rts 18 58
16 "Rita 13 53
16 "Roz0 20 60
16 "Rzt 21 61
1 "Ro2z 2z 62
1 "Ro23 23 63
16 "Rroze. 24 64
16 "Ro2s 25 65
16 "Roz6. 26 66
16 "Ro27 27 67
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Fing Name - | Fing Mame Al -

L-204T 015R001

L-204TO15R002
L-204TOTSR003
L-204TO1SR004.
L-204TO15RO05
L-204TO15R006
L-204TO15R00T
L-204TO15R00%
L-204TO15R003
L-204TO15R0M0

L-204TO15ROM

L-204TO15R012

L-204TO15R0M3

L-204TO15R014

L-204TO15ROTS

L-204TOTSROME

L-204TO15ROMT

L-204TOTSROME

L-204TO15R0TS

L-204T015R020
L-204T015R021

L-204T015R022
L-204T01SR023
L-204TO15R024
L-204TO15R025
L-204TO15R026
L-204TO1SRO2T
L-204T015R025
L-204T015R023
L-204TOI5R030
L-204TO15R031

L-204T0I5R032
L-204TOT5R033
L-204TOT5R034.
L-204TO15R035
L-204TOT5R036
L-204TO15RO3T
L-204TOT5R033
L-204T0T5R033
L-204TOT5R040
L-204T0IERO0N
L-204TOIERD02
L-204TOIER003
L-204TOIER00S.
L-204TOI6R005
L-204TOIERO0E
L-204TOIER007
L-204TOIERO0E
L-204TOIER00S
L-204TOIERO10
L-204TOIERO

L-204TOIERO12
L-204TOIERO 1S
L-204TOIER014
L-204TOIEROTS

L-204TO16RO16
L-204TOI6ROTT

L-204TOI6R01S
L-204TOI6RO1S
L-204T016R020
L-204T 06RO
L-204T016R022
L-204TO16R023
L-204TO1ERDZ4.
L-204TOIERD2S
L-204T0HEROZ6E
L-204TO1ERDZT
|-2ATMRRN2E
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L-204T 015
L-204T 015
L-204T 015
L-204T 015
L-204T 015
L-204T 015
L-204T 015
L-204T 015
L-204T 015
L-204T 015
L-204T 015
L-204T 015
L-204T 015
L-204T 015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
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L-204T015
L-204T015
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L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
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L-204T015
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L-204T016
L-204T016
L-204T016
L-204T016
L-204T016
L-204T 016
L-204T 016
L-204T 016
L-204T 016
L-204T 016
L-204T 016
L-204T 016
L-204T 016
L-204T 016
L-204T 016
L-204T 016
L-204T 016
L-204T 016
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L-204T 016
L-204T 016
L-204T016
L-204T016
L-204T016
L-204T016
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FRINGIS2
FRINGIS2
FRINGIS2
FRINGIS2
FRINGIS2
FRiNGIS2
FRiNGIS2
FRiNGIS2
FRiNGIS2
FRiNGIS2
FRiNGIS2
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FRiNGIS2
RINGIS2
RINGIS2
RINGIS2
RINGIS2
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RINGIS2
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RINGIS2
RINGIS2
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RINGIS2
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RINGIS2
RINGIS2
RINGIS2
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RINGIS2
RINGIS2
RINGIS2
RINGIS2
RINGIS2
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FRINGIS2
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RINGIS2
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33008
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33008
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33023
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33023
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- 2~ 0P 0P - | OP{~ 0P - 0P~
-B1603 #E 235 nan 473 nan £
-HIE05 #E 236.nn 470 nan 564
-B1605 #E 235 nan 463 nan 562
-B1E10 #E 23 nan 465 nan 553
-B1B1T HE 23 nan 463 nan 557
-G1615 #E 256 nan 460 nan 554
~B101G ## 253 nan 455 nan 552
-G1620 #E 251 nan 455 nan 543
-G1623 #E  2TE nan 453 nan 547
-G1625 #E 276 nan 450 nan 544
-GI625 #E 273 nan 445 nan 542
-G1630 #E 2T nan 445 nan 533
-G1633 #E 265 nan 443 nan 537
-G1635 #E 266 nan 440 nan 534
-GI638 #8265 nan 438 nan 532
-G1640 #i 261 nan 455 nan 528
-G1643 #E 255 nan 435 nan 527
-51645 #E 256 nan 430 nan 524
-GI64E HE 255 nan 42& nan 522
-HIB50 HL 251 nan 425 nan 513
-51653 BE 245 nan 423 nan ST
-81655 HE 246 nan 420 nan 514
-51658 BE 243 nan 415 nan 512
-EI660 &1 241 nan 415 nan 503
-BI663 HE 255 nan 413 nan 507
-5IB65 BE 236 nan 410 nan 504
-BI66E HE 255 nan 40& nan 502
SHFIETO B 23 nan 405 nan 433
-HIETS HE 225 nan 40%F nan 437
-516T5 HE 226 nan 400 nan 434
-HIETE HE 223 nan 3% nan 432
-HIGE0 HH 221 nan 335 nan 453
-BIBET BN 215 nan 33F nan 437
-FIESS AN 216 nan 330 nan 484
-BIBEE BN 213 nan 38 nan 482
-E1630 11 21 nan 385 nan 473
-BI633 WL 205 nan 383 nan 77
-F1E35 WL 206 nan 380 nan 474
-BIE3E WL 203 nan 315 nan 472
-E1700 20 nan 375 nan 463
-31585 AN 301 nan 475 nan 563
-B1588 WE 235 nan 413 nan £
-E1590 ®E 236 nan 470 nan SE4
-E1593 WE 233 nan 463 nan 5E2
-31535 ¥ 231 nan 45 nan 553
-E1598 BE 255 nan 463 nan 55T
-E1600 #E 256 nan 460 nan 554
-B1603 #E 253 nan 455 nan 552
-EIE05 #E 251 nan 455 nan 543
-BI605 #E 275 nan 453 nan 547
-B1E10 #E 276 nan 450 nan 544
-B1B13 HE 273 nan 445 nan 542
H161E #E 2T nan 445 nan 539
-B161E #H# 265 nan 443 nan 537
-B1620 #E 266 nan 440 nan 534
-G1623 #E 263 nan 438 nan 532
-G1625 #E 261 nan 435 nan 523
-G1625 #E 255 nan 433 nan 527
-G1630 #E 256 nan 430 nan 524
-G1633 #E 253 nan 428 nan 522
-G1635 #E 251 nan 425 nan 513
-GI635 #E 245 nan 423 nan ST
-G1640 #E 246 nan 420 nan 514
-G1643 #E 245 nan 418 nan 512
-51645 i 241 nan 415 nan 508
-G1645 #E 255 nan 413 nan 507
-G1650 #E 256 nan 410 nan 504
LAARSA #E BNG nan  A0R an SR
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[ 3
Level - Tunnel -
=LEFT(H2LEM =LEFT{RIGHT[H2
=LEFT[H3.LEN =LEFT{RIGHT[H3
=LEFT[H4.LEN =LEFT{RIGHT[H4
=LEFTIHS LENI =LEFT{RIGHTIHS,
=LEFT(HE.LEN =LEFT{RIGHT[HE
=LEFTIHT.LENI sLEFT{RIGHTIHT,
=LEFT[H5.LEM =LEFT{RIGHT[HS
=LEFT(HA.LEN =LEFT{RIGHT[H3
=LEFT{H10.LER =LEFT(RIGHT[H1(
=LEFT(HILEN =LEFT{RIGHT(H1{
=LEFT(H12LEF =LEFT(RIGHT[H1
=LEFT(H13.LEM =LEFT(RIGHT[H1
=LEFT[H14.LEF =LEFT(RIGHT[H1:
=LEFT(HIS.LER =LEFT{RIGHT[H1:
=LEFT{H16LER sLEFT(RIGHT(H1E
=LEFTIHITLEN sLEFT(RIGHT(H1}
=LEFT{H1E LER sLEFT[RIGHT(H1t
=LEFT{H1SLER sLEFT(RIGHT(H1
=LEFTIH20.LEI sLEFT(RIGHT(HZ
=LEFTIH21LER sLEFT(RIGHT(HZ
=LEFT{H22,LEl sLEFT(RIGHT(HZ
=LEFT{H23.LEl sLEFT{RIGHT(HZ
=LEFTIH24,LEl sLEFT(RIGHTHZ
=LEFTIH5,LET sLEFT(RIGHT[HZ
=LEFTIH26.LEI sLEFT(RIGHTHZ
=LEFTIHT.LET sLEFT{RIGHTHZ
=LEFTIH25.LEI sLEFT(RIGHT[HZ
=LEFT[H23,LEI =LEFT{RIGHT[H2
=LEFT[H30,LEI =LEFT{RIGHT[H3
=LEFT[H31LEM =LEFT{RIGHT[H3
-LEFT[H32,LEI =LEFT{RIGHT[H3
=LEFT[H33,LEI =LEFT{RIGHT[H3
=LEFT[H34,LEI =LEFT[RIGHT[H3
-LEFT[HI5LET LEFT[RIGHT[H3
=LEFT[H36,LEI =LEFT[RIGHT[H3
-LEFT[HST,LET =LEFT[RIGHT[H3
-LEFT[H38,LEI =LEFT[RIGHT[H3
-LEFT[H33,LEI =LEFT[RIGHT[H3
=LEFT[H40,LEI =LEFT[RIGHT[H4
=LEFT[HA1LEN =LEFT[RIGHT[H4
=LEFT[H42,LEI =LEFT[RIGHT[H4
=LEFT[H43,LEI =LEFT[RIGHT[H4
=LEFT[H44,LEI =LEFT[RIGHT[H4
=LEFT[H45LET =LEFT[RIGHT[H4
=LEFT[H46,LEI =LEFT[RIGHT[H4
=LEFT[H4T,LET =LEFT[RIGHT[H4
=LEFT[H48,LEI =LEFT{RIGHT[H4
=LEFT[H43,LEI =LEFT{RIGHT[H4
=LEFT[HS0,LEF =LEFT{RIGHT(H5!
=LEFT[HS1LER =LEFT[RIGHT(HS
=LEFT(H52.LEF =LEFT{RIGHT(HS:
=LEFT[HS5.LER =LEFT(RIGHT(HS
=LEFT(HS4.LEF =LEFT{RIGHT[H5.
=LEFTHS5LEN =LEFT{RIGHT[H5!
=LEFT[HS®,LER =LEFT(RIGHT(HS!
=LEFT[HST.LER =LEFT(RIGHT(HS
=LEFT(H55.LER =LEFT(RIGHT[H5:
=LEFT[H53.LER =LEFT(RIGHT(HS
=LEFT(HG0.LEI =LEFT{RIGHT[HE
=LEFT(HE1LER =LEFT{RIGHT[HE
=LEFT(HG2.LEI =LEFT{RIGHT[HE
=LEFT(HG3.LEI =LEFT{RIGHT[HE
=LEFT(HE4,LEI =LEFT{RIGHT[HE
=LEFTIHES.LEF sLEFT(RIGHT(HE
=LEFTIHE6.LEL sLEFT(RIGHT(HE
=LEFTIHET.LEF sLEFT(RIGHT(HE
=LEFTIHEA.LET sLEFT(RIGHT(HE
=LFFTHAALFL =L FETTRIGHT(HE,

Infra_Co

o
Tunncl Mumber

=V ALUEIRIGHTIC251)
=V ALUEFRIGHT(CS.51)
=V ALUEFRIGHT(CA,51)
v ALUE(RIGHT{CS.3])
=V ALUEFIGHT{CS.51)
v ALUE(RIGHT{CT.3])
=Y ALUEIRIGHT{CS.51)
= ALUERIGHT(CS,51)
=V ALUEIRIGHT{C10,5))
= ALUE(RIGHT(C1.3])
=V ALUERIGHT{C12.5))
=V ALUEIRIGHT{C13.5))
=V ALUEIRIGHT{C14,5))
=V ALUE(RIGHT(C15,37)
4 ALUE[RIGHT(C16,3])
=W ALUE[RIGHT(C11,3]]
= ALUE[RIGHT[C18.5])
= ALUE[RIGHT([C13,5])
=¥ ALUE[RIGHT(C20,3])
=¥ ALUE[RIGHT[C21,3])
=¥ ALUE[RIGHT(C22,3])
=¥ ALUE[RIGHT(C23,3))
=¥ ALUE[RIGHT(C24,3])
=¥ ALUE[RIGHT(C25,3))
=¥ ALUE[RIGHT(C26,3])
=¥ ALUE[RIGHT(C2T,3))
=¥ ALUE[RIGHT(C28,3))
=¥ ALUE[RIGHT(C25,3])
=¥ ALUE[RIGHT[C30,3])
=¥ ALUE[RIGHT[CH,3])
=¥ ALUE[RIGHT(C32,3))
=¥ ALUE[RIGHT(C33,3])
=V ALUE[RIGHT(C34,3])
=¥ ALUE[RIGHT(C35,3])
=¥ ALUE[RIGHT(C36,3])
=¥ ALUE[RIGHT(C3T,3])
= ALUE[RIGHT[C3E,3]]
= ALUE[RIGHT[C39,5]]
= ALUE[RIGHT[C40,5]]
= ALUE[RIGHT[C41,3]]
= ALUE[RIGHT[C42,5]]
=¥ ALUE[RIGHT[C4E,3]]
=¥ ALUE[RIGHT[C44,5]]
= ALUE[RIGHT[C45,3]]
=¥ ALUE[RIGHT[C46,5]]
=¥ ALUE[RIGHT[CAT,3]]
=V ALUEFIGHT(C48,5])
= ALUE{FRIGHT(C43,57)
=V ALUE[FRIGHT(CS0,2])
=V ALUE{FIGHT(CS1,37)
¢ ALUE(RIGHT{C52,511
=V ALUE(RIGHT(CSS.3])
= ALUE[RIGHT(CS4.31)
v ALUE(RIGHT{C55.5)
= ALUE[RIGHT(CS6.3])
=V ALUE[RIGHT{CS7.5))
¢ ALUE(RIGHT{ 55,511
= ALUE(RIGHT(CS3.3])
= ALUERIGHT(C60,5])
=V ALUEIRIGHT{CE1.5)
= ALUERIGHT(CH2,5])
= ALUERIGHT(C65,5])
=V ALUE(RIGHT(C4,57)
=W ALUE[RIGHT(CB5,3))
=W ALUE[RIGHT(CB6,3])
=W ALUE[RIGHT(CBT,3))
= ALUE[RIGHT(CB8,3])
=V AIFIRIRHTIRAA A1

KO01Rings_export

FERIGHT{H4. 4]

FERIGHT{HE, 4]

FERIGHT{HG 4]

FERIGHT{HT. 41

FERIGHTHG.4)

FERIGHT{H.4)

FERIGHT{HIO )
FERIGHTHH,4]

FERIGHT{HIZ 4]
FERIGHT{HI 4]
FERIGHT{H1.4)
FERIGHTG Hi5, 4]
FERIGHT(HIE4)
FERIGHT(HIT.4)
FERIGHT(HIE,4)
FERIGHT(HIZ,4)
PERIGHT(Hz0,4)
PZRIGHT(H214)
PERIGHT(Hz2 4)
PERIGHT(H235,4)
PRIGHT(Hz4.4)
FRIGHT[H25.4]
FRIGHT(H26,4)
FLRIGHT[H2T.4]
FLRIGHT(H25,4)
FERIGHT{H23,4]
FERIGHT{H30,4]
FERIGHT[H31,4]
FERIGHT{H32,4]
FERIGHT{H33,4]
FERIGHT[H34,4]
FERIGHT[H35,4)
FERIGHT[H36,4]
FERIGHT[H3T,4)
FERIGHT[H35,4]
FERIGHT[H39,4]
FERIGHT{H4D,4]
FERIGHT[H41,4]
FERIGHT[H42,4]
FERIGHT[H435,4]
FERIGHT[H44,4]
FERIGHT[H45,4)
FERIGHT[H46, 4]
FERIGHT[HAT,4)
FERIGHT{H4 5, 4]
FERIGHT{H49,4]
FERIGHT{HED,4)
FERIGHT{HE, 4]

FERIGHT{HE2,4)
FERIGHT{HES.4)
FERIGHT{HEL 4]
FERIGHT{HES 4]
FERIGHT{HES 4]
FERIGHT{HET.4)
FERIGHT{HES.4)
FERIGHT{HES.4)
FERIGHT{HGO,41
FERIGHT{HG1.4)
FERIGHT{HG2 4]
FERIGHT{HGS.41
FERIGHT{HG4, 4]
FERIGHT(HG5,4]
FERIGHT[HG6,4)
FERIGHT(HGT.4]
FERIGHT(H6E 4]
FLRIGHT(HA: 41

LHD Input

3

[
ng - [ Fiing number - Ring ID
ALUEIRIGHTIESSN 11

S SUALERIGHT(ES SN 2
=VALUE(RIGHT(E4.3)) 3
=VALUE(RIGHT(ES.3) 4
=VALUE(RIGHT(EE3)) 5
=VALUE(RIGHT(ER.Z) 6
=VALUE(RIGHT(ES.3)) 7
=VALUE(RIGHT(ES.3)) &
=VALUE(RIGHT(E10.3)) 3
=VALUE(RIGHT(EN3)) 10
=VALUE(RIGHT(E12,3) 11
=VALUE(RIGHT(E13,3) 12
=VALUE(RIGHT(E14,3)) 13
VALUE(RIGHT(E153]] 14
=VALUERIGHT(E15.5)) 15
VALUE(RIGHT(EIR3]) 16
=VALUERIGHT(E18.5)) 17
SVALUE(RIGHT(E15,5]) 18

L

L

L

L

L

L

L

L

L

L

L

L

[{

[{

[{

[{
=VALUE(RIGHT(E20,3)) 13
=VALUE(RIGHT(E21,3)) 20
=VALUE(RIGHT(E22,3)) 21
=VALUE(RIGHT(E23,3)) 22
=VALUE(RIGHT(E24,3)) 23
=VALUE(RIGHT(E25,3)) 24
=VALUE(RIGHT(E26,5)) 25
=VALUE(RIGHT(E2T,3)) 26
=VALUE(RIGHT(E25,3)) 27
=VALUE(RIGHT(E23,3)) 25
=VALUE(RIGHT(E30,3)) 23
=VALUE(RIGHT(E31,3)) 30
=VALUE(RIGHT(E32,3)] 31
=VALUE(RIGHT(E33,3)) 32
=VALUE[RIGHT(E34,3)) 33
=VALUE[RIGHT(E35,3)] 34
=VALUE[RIGHT(E36,3)) 35
=VALUE[RIGHT(E37,3)] 36
=VALUE[RIGHT[ES8,3)] 37
=VALUE[RIGHT[E33,3)] 38
=VALUE[RIGHT[E40,3)] 33
=VALUE[RIGHT[E41,3]) 40
=VALUE[RIGHT(E42.3)] 41
=VALUE[RIGHT(E45,3)) 42
=VALUE[RIGHT[E44,5)] 43
=VALUE[RIGHT[E45,3])] 44
=VALUE[RIGHT[E46,3)] 45
=VALUE[RIGHT[E4T,3)] 46
ALUE(RIGHT(E45,3)) 47
NALUE(RIGHT(E43,3)] 48
=WALUE(RIGHT(ES0,3)] 43
=% ALUE(RIGHT [E51,3)] 50
=WALUE(RIGHT(E52,3)) S
=WALUE(RIGHT (ES3,3)) 52
=WALUE(RIGHT (E54,3)) 53
=WALUE(RIGHT (ESE,3)) 54
=WALUE(RIGHT(E56,3)) 55
=WALUE(RIGHT(ES7.3)) 56
=WALUE(RIGHT(ES3,3)) 57
=WALUE(RIGHT(E53,3)) 58
=WALUE(RIGHT(E60.3)) 53
=WALUE(RIGHT(EG13)) 60
=WALUE(RIGHT(EG2,3)) &1
=WALUE(RIGHT(E63.3)) 62
=WALUE(RIGHT (EG64.3)) 63
MALUE(RIGHT(EE5,3)) 64
NALUE(RIGHT(EE6,5)) 65
NALUE(RIGHT(EET3)) 66
MALUE(RIGHT(EES,5)) 67
S ALUFRIGHTIFRA SN At

K01Tun_Co KO1LHD _Tons

H

L-204TO15RO0

L-204TO15R002
L-204TO1SR003
L-204TO15RO04.
L-204TO15R00S
L-204TO15RO06
L-204TO15RO07
L-204TO15RO0E
L-204TO15R00S
L-204TO15RO10

L-204TO1SRON

L-204TO15R01E

L-204TO1SROS

L-204TO15RO1

L-204TO1SROTS

L-204TO1SROME

L-204TO1SROTT

L-204TO1SRO1E

L-204T015R013

L-204T015R0Z0
L-204T015R021

L-204T015R022
L-204T015R025
L-204T015R024.
L-204T0O15R02S
L-204T015R026
L-204TO15R02T
L-204T015R02E
L-204T015R02S
L-204T015RO30
L-204TO15ROH

L-204T015R032
L-204TO15R033
L-204T015R034.
L-204TO15R03S
L-204TO15RO3E.
L-204TO15RO3T
L-204TO15R03E
L-204T015R03S
L-204TO15R040
L-204TO16R0M
L-204TO16R002
L-204TO16R00S
L-204TO16R004
L-204TOI6R00S
L-204TO16R00E
L-204TOI6RO0T
L-204TO1ER00S
L-204TO1ER00S
L-204TOI6RO10
L-204TO16ROH

L-204TOI6RO12
L-204TOI6RO1E
L-204TOIGRO1
L-204TOI6ROTE

L-204TO1GRO1G
L-204TO16ROTT

L-204TOIGRO1E
L-204TO16ROTS
L-204TO16R020
L-204TO16R0E
L-204TO16R0E2
L-204TO16R0ES
L-204TO1BR0Z4
L-204TO16ROZS
L-204TO1BROZE
L-204TO1BROZT
|-2NATNRRAZA

CO-ORD_change

-1 Fing Hame - | Ring Mam Aliaz

Haul_Dist

- Tunnel Hame
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T0f5
L-204T0f5
L-204T0f5
L-204T0f5
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T016
L-204T016
L-204T016
L-204T016
L-204T016
L-204T016
L-204T016
L-204T016
L-204T016
L-204T016
L-204T016
L-204T016
L-204T016
L-204T016
L-204T016
L-204T 016
L-204T 016
L-204T 016
L-204T 016
L-204T 016
L-204T 016
L-204T 016
L-204T 016
L-204T016
L-204T016
L-204T016
L-204T016
1-20AT R

4

- Tunnel Hame Aliaz

L

-1 Shope

FINGI52S
FINGI52S
FINGI52S
FINGI52S
FINGI52S
FING1525
FING1525
FING1525
FING1525
FING1525
FING1525
FING1525
FING1525
FING1525
FING152S
FINGI52S
FINGI52S
FINGI52S
FINGI52S
FINGI52S
FINGI52S
FINGI52S
FINGI52S
FINGI52S
FINGI52S
FINGI52S
FINGI52S
FINGI52S
FINGI52S
FINGI52S
FINGI52S
FINGI52S
FINGIS2S
FINGIS2S
FINGIS2S
FINGIS2S
FINGIS2S
FINGIS2S
FINGIS2S
FINGIS2S
FINGIS2S
FINGI52S
FINGI52S
FINGI52S
FINGI52S
FINGI52S
FINGI52S
FINGI52S
FINGI52S
FINGI52S
FINGI52S
FINGI52S
FINGI52S
FINGI52S
FINGI52S
FING1525
FING1525
FING1525
FING1525
FING1525
FING1525
FING1525
FING1525
FING152S
FINGI52S
FINGI52S
FINGI52S
RG2S

£

33008
33008
33008
33008
33008
33006
33006
33006
33006
33006
33006
33006
33006
33006
33008
33008
33008
33008
33005
33005
33005
33005
33005
33005
33005
33005
33005
33005
33005
33005
33005
33005
33008
33008
33008
33008
33008
33008
33008
33008
33023
33023
33023
33023
33023
33023
33023
33023
33023
33023
33023
33023
33023
33023
33023
33023
33023
33023
33023
33023
33023
33023
33023
33023
33023
33023
33023
aanes

[

- |
516025

70

51608
56075
51610
HE12E
81615
BITS
81620
816225
51625
16275
51650
-B1632.5
51635
816315
81640
816425
81645
516475
51850
516525
51655
518575
51660
516625
-518ES
SIEETS
51670
516725
51675
SETTS
51650
516525
51685
-SETS
51630
516925
51635
516375
-51i00
51585
-S1ETS
51530
515925
51595
SIS
51600
516025
51608
56075
51610
HE12E
51615
SIS
51620
816225
51625
16275
51650
-B1632.5
51635
816375
51640
816425
81645
816475
81650
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=IFERROR(IF(MAT CHP$12852 Infra_ColgHE2:4HEE,0], ABS{$M2-INDEX (Infra_Co'8B$1:8088 MATCH{KOTR
=IFERROR(IF(MAT CHP$12853 Infra_ColgHE2:4HEES,0], ABS{$M3-INDEX (Infra_Co'8B$1:8088 MATCH{KOTR
<IFERRORIFIMATCHIPSIEAE Infre_CalbHS24HAEA.0), ABs(xMJ N G lESL4E MATCHI R

:_exportiPilinfra_ColES13E85,0),2)) ABS(Y
:_expartiPilinra_ColfES1ELS, D] 2])+AB3(Y

<IFERRORIF(MATCHIPS 856, nfra_ColSHE2 SHEES, 0] ABS{IME-INDEX (Infra_ColtE$14DE3, MATCH[Kmnm .00
=IFERROR(IF(MATCHIPS#§ETInfra_ColSHE2.$H369,00, ABS(SMT-INDEX Infra_CodB$EI083 MATCHIKIRings_exportP$tinfra_Col$EST5D49.0).2)1sAB3(81

=IFERROR(F (AT CHP$ 14855 Infra_ColSH32:3H$53,0), ABS{ME-INDEX (Infra_ColB3E3D$3 MATCH
=IFERROR(IFIAT CHP$ 1353, |nercu'sta HE2 0] ABS[!MS INDEX (Infra_Col$E3E4D$3 MATCH :_exportiPlinfra_C 0.2))-AES(E
=IFERROR(IF(MATCH IDE(Infra_Col$E41E053 MATCHK O Rings_export PELinfra_ColfB31E32.00.2))AB3]
=IFERROR(IF(MATCH{PS 1351 \nfrlCu"HS2 SHyE2, o) AES[SMH INDE X (Infra_Col$E$ 13033 MATCH(KORingz_export!Ptinfra_ColSE3t3553.0).2] s A3
=IFERROR(IF(MATCH InerC IDE(Infra_Col$B4LE053 MATCHK O Rings_exportPELinfra_ColfB314532,00.2))+ABS!
=IFERROR(IF(MATCH IDE(Infra_Col$B41E053 MATCHK O Rings_export PELinfra_ColfB31E32.002))sAB3]
<IFERRORIFMATCHPS 144514, |nerCo'SH$2 1565, u] AES(3M1-INDE X (Infra_Co!SE3E8D$3MAT CHIKORings_sxport!PLinfra_Col$BIL8E$3,0).2]]sABS
=IFERROR(IF(MAT CHP 8515 nfra_ColsHE2:$H363, o] AES{3IAMS-INDEX (Infra_Col$E$13083,MATCHKORings_exportPAlinfra_ColfB$14B$3.0).2)1 AB(
=IFERROR(IF[MATEH IDE(Infra_ColE416053 M ATCHKOIRings_export FELinfra_Colf BH4E$3,0)2])ABS]
IFERFOR(IFMATCHFHEfB1LInfra_ColfHER-$1365, n] B[ ST-NDE InFra_ColtSH 3083 MATCHKDIRings_export P nfra_CoMEHABE5,0)2) s 4E5]

-_axportFEiinira_C: 01.2))+HBSE

=IFERROR(IF[MATCH Infra_C: IDE(Infra_ColE41E053 M ATCHKO Rings_export P nfra_ColfBHH4E$3,0).2])ABS]
=IFERROR(IF[MATCH Infra_C: ,n], IDE(Infra_Col$E41E053 M ATCHKO Rings_export Ffinfra_ColfB44E43,0).2))ABS]
=IFERROR(IF (AT Infra_C ). IDE(Infra_Col{E41:F053,MAT CHIEDIRings_exportPELInfra_Col§ B4 463,00 2))+A52
=IFERROR(IF (AT Infra_C .0). IDE(Infra_Col§E41E053 MATCHEDRings_export FELinfra_ColfB31E43,0).2))+ABS]
=IFERROR(IF (AT Infra_C ). IDE%(Infra_Col{E41:F053,MAT CHIEDRings_exportPHLInfra_Col§ B4 14653,0) 2))+A52
=IFERROR(IF (AT Infra_C ). D (Infra_Col{E41-F053,MAT CHIEDRings_exportPELInfra_Col§Bi 463,00 2))+ABS
=IFERROR(IF (AT inira_C ). IDE(Infra_Col{E41-E053,MAT CHIEDIRings_export P4 Infra_Col§B4 463,00 2))+AB2
=IFERROR(IF (AT Infra_C ). IDE % {Infra_CoHE$13053 AT CHIKDIRings_expartP4Linfra_CodE$1:3553,0),2))+ABS]
=IFERROR(IF (AT Infra_C ). IDE(Infra_Col{E41-F053,MAT CHIEDIRings_exportPELInfra_Col§ B4 463,00 2])+ABS
=IFERROR(IF (AT Infra_C ). IDE % {Infra_CoHE$13053 AT CHIKDIRings_expartP4Linfra_CodE$1:3553,0),2))+ABS]
=IFERROR(IF (AT Infra_C ). IDE(Infra_Col{E41:F053,MAT CHIEDRings_exportPHLInfra_Col§ B4 463,00 2))+AB2
=IFERROR(IF[AATC! Infra_Cx 0, IDEX(Infra_Col{E41:ED53MAT CHIEORings.

=IFERROR(IF[AATC! JInira_C 0], CE e ColiE4 HEBMAT CHIKD v,

=IFERROR(IF[AATC! Infra_C- 0

=IFERROR(IF[AATC! Inira_C 0], DE¥|nfra_ColiE4 DS MAT (KD Fings,

=IFERROR(IF[AATC! Inira_C 0], DE(Infra_Col§E4 L4053 MATCHIEO IRingz_

=IFERROR[IF[ATCH Infra_C. 0], IDEX[Infra_Col§E41ED53,MAT CHIEOTRingz_szpertPELInra_ColESLIB$3,012])+ABS
=IFERROR[IF[ATCH Infra_C 0], IDE X {Infra_CoHE$13083,MAT CHKOTRings_expartiPHLinfra_ColEF1:3E$3,0),2])+ABT]
=IFERROR[IF[ATCH Infra_C 0], IDEX[Infra_Col§E41ED53,MAT CHIEOTRingz_szpertPELInra_ColESLIB3,0)2])+ABS
=IFERROR[IF[ATCH Infra_C 0], IDE X {Infra_CoHE$13083,MAT CHKOTRings_expartiPHLinfra_ColEF1:3E$3,0),2])+ABT]
=IFERROR[IF[ATCH Infra_C. 0], IDEX[Infra_Col§E41E053,MAT CHIEO Ringz_szpertPELInra_ColESLIE8,0)2])+ABS
=IFERROR(IF[ATCH Infrs_C. 0], IDEX[Infra_Col§E41E053,MAT CHIEO Ringz_szpertPELInra_ColE31IE$8,012])+ABS
=IFERROR(IF[ATCH Infrs_C. 0], IDEX(Infra_Col§E41E053,MAT CHIEO Ringz_szpertPELInFra_ColE31IE3,0)2])+AB3
=IFERROR(IF[ATCH Infra_C- 0. DEX[Infra_Col$ESLE0$3, MATCHEDRings_sxportPELinfra_ColfE3LIES3,0),2))+AES]
=IFERROR(IF[ATCH Infrs_C. ‘u]. DEX(Infra_Col§E41E053,MAT CHIEO Ringz_szpertPELInFra_ColfE3LIE8,0)2])+ABS

=IFERROR(IFPATCHS Infra_t IDEX(Infra_Col§E41E053,MAT CHIKORings_cxpertPELInra_Col§ESL$E58,012]+ABS
SIFERROR(F(MATGHIPSTEEE 44 nfr_ColSHS2-5HE63, u] {44 INDEX(Infra_ColSEN1E053,MAT CHKO Rings_ cxportPFl nfra_ColfESIB53,0] 211
=IFERROR(IFIAT GHIPS1E§B45,Infra_C: 0], A5 IDE % {Infra_Co4E$13053,MAT CHIKOTRings_cspartPHLinfra_CoE$1:3E53,0),2])+ABS
=IFERROR(IF[MAT CHIP$TFE 48, Infra_ 0] 4B DEX(Infra_Co!§E41:E053,MAT CHIKO Rings_cxzpertPELInFra_Col§ESLIE58,01 2] +ABS
=IFERROR(IF[MATCHIPSTE§E4 7, Infra_Co!$H§2:SHEE3,0), ABS{SMAT-INDEX Infra_CoE$1.3053,MAT CHIKOIRings_cspartiPYLinfra_CoE$1:3E53,0),2])+ABS
=IFERROR(IF (AT CHIPS1$E4 8, Infra_ColfHS2:$HEE,0),ABS (M4 E-INDEX (Infra_C ol§E 15053 MAT CHKO Ringz_export!PELInfra_ColSB314ES5,00,2])+ABS
=PERROIRIF(IMAT CHIPSTESEAS oo CelHS2HES 0L ABS(IMAS INDEX nfr_ColsE4TS08AMATCHIKO Rings_cxportPiinirs_ColsEgtIEsa.0)0)].ABS
=PERROIRIF(IMAT CHIPSTESEE nfro_Col§HI24HSER.0,ABS (SIS INDE X nfra_CoMESIATNS MATCH{KORing:_srpentPiintra_ColESI1E3,0]21):ABS
=IFERROR(IF (AT CHPS 8BS Linfra_Col$HE2:$H365,00, ABS{EME1-INDEX Infra_C:
=IFERROR(IF (AT CHPSE8E52,Infra_Col$H$2:3HE53,0),ABS{SME2-INDEX Infra_Co 13043 MAT CHIKOIR:
=IFERROR(IF (AT CHPS R8BS 3.Infra_Col$H$2:3H553,0), ABS{SMEF-NDEX Infra_Co 13043 MAT CHIKOIR:
=IFERROR(IF(MAT CHPS 8BS 4.Infra_Col$H$2:3HE53,0),ABS{SMEA-INDE X Infra_Co4E$T3083.MAT CHIKOIRings_cxpartPHLinfra_ColE$13E$3,0).2))+ ABS
=IFERROR(IF (AT CHPS 8B5S Infra_C olbHE2:8H$63,0), ABS(MSE-INDE X (Infra_ColSE41$053 MATCHKORings_exportPELInfra_ColfE3HE$2,002))+ABS]
=IFERROR(IF(MAT CHPST8E56.Infra_Col$H$2:3HE53,0), ABS{SMEE-INDEX Infra_Co4E$T3083.MAT CHIKOIRings_cxpartPHLinfra_ColE$13E83,0).2))+ABS
=IFERROR(IF (AT CHP 1855 Infra_ColsH§2:8H$63,0),ABSMST-INDE X (Infra_Col$E41$053 MATCHKORings_exportPELInfra_ColfB314E532,002))sAB3]

o_exportPAtinira_CoMBAIAES3.0] 21 ABS

=IFERROR(IF(MATCH Infra_C 0. IDE % {Infra_CoE413083 AT CHIKOTRings_expertPHLinfra_ColB41:3E43,0).2))+ABS
=IFERROR(IF(MATCH Infra_C 0. IDE % {Infra_CoB$13083,MAT CHIKOIRings_expertiPiLinfra_ColB$1:3E53,0).21)»ABS
=IFERROR(IF(MATCH .Infra_C: 0. DE(Infra_Col3E41ED50MAT CHIKORings_czportPHLInfra_Col§E414B53,00.2))+AB3
=IFERROR(IF(MATCH Infra_C- 0. IDEx(Infra_Col$B41E053 MATCHK O Rings_exportPELinfra_ColfB31532,00.2))+AB3]
=IFERROR(IF(MATCH Infra_C: 0. DE(Infra_Col$E41ED50MAT CHIKORings_czportPHLInfra_Col§E414B53,00.2))+AB5
=IFERROR(IF(MATCH Infra_C: 0. DE(Infra_ColE41ED5MAT CHIKORings_czportPHlInfra_Col$E414B53,00.2))+AB%
=IFERROR(IF(MATCH Infra_C: 0. DE(Infra_ColB41ED50MAT CHIKORings_czportPHLInfra_Col$E41B53,01.2))+AB3
=IFERROR(IF[MATEH dnfra_C ). IDIE 2 {Infra_Col B 053 AT CHIKDRings_exportPHLinfra_CoBi# $553,0).2))» ABS]
=IFERROR(IF[MATCH Inira_C ). IDE{Infra_Col$E41-H053,MAT CHIEOIRings_exportPH Infra_Col$B41:4653,0) 2])+ A58
=IFERROR(IF[MATCH Infra_C ). IDIE 2 {Infra_CoH B 053 FAT CHIKDRings_cxportPHLInfra_ColBi# 353,02} ABS]

=IFERROR(IF[MATCH ). IDE(Infra_ColB41:HD$3,MAT CH{KORin
FFERNB(IFMMATCHPATHERRS Infra CioltHER-SHERA I AFS EMAAINOF Kilnfra GltEAL-ENEA MATCHIENEin

sportIPH Infra_Col{BA145E5,0)2]j+ A5
P Infra ColtRA-RER M #1e 25

4 »
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A A E e | o g F [ W | L B S Lk e | -~ 1
. LHD
z | LH5 1 LHS1E
Ell Loading Bucket Capacity w3 ] 1 i R
“ Fclative Density kgimG 3 3 3
5 | EBulking Factor E 1 1 1 Indudes loading time,
5 | Moizture content % - - - slowdown towards to
T Felativa Diensity Afrer Blast kgim z H z L
s Fill Factar % 1 1 1 .
5 | Full_Speed kmihr 12 3 E)
" | Empiy_speed 0 0 3
" iciency on speed % 1 1 1
1z | applicd_speed kmthr 0 8 T 1
= | Loading : 0 0.0187 0
| a < o 0.0083 o
" | Carnaring penalt o 0.0033 o
" Toral Fized Cpcls time < o 0.0283 o
il Buuchar_load [ 1 1 1 Hauling
| Cozt per hours 851 a2 Travelling in tunnel
" | Matarz par haurs 7520
= | Tonhatars par hour 5022
a | Cazt par Tanklater i
TRUCK Tipping time
2 THEES  THESD THEAD .
2 | "Loading Buchet Capacity 153 32 28 22 Colr e S0 T i
24| “Ficlative Density [ 3 3 3 slowdawn towards to
&5 | “Bulking Factor % 1 1 1 accelerate to tunnel.
& | "Moisture content % - -
e | “Fclative Density After Blast kgim3 & H &
& | *Fill Factor % 1 1 1
& | “Trarel Speed full (kmhr) a0 1 2
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£ kmihe 2 1 1@ = i
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N o 0002 o
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El “Bucket_load t 53 46 a6
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az |
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| E | 3 o Le| 3 [ | H | ! | H
. LHD
z | LH5 1 LHS1E
Ell| m 1l T T
4| katm3 268 268 268
5 | % i 0s 0s
5 | % o o [
T Feelative Density After Blazt katm3 FAI1FS) 2GAI(1+1G5] =HAI[1+HS)
s | Fill Factor % 03 03 03
5 | Full_Speed kmihr a az az
" | Empty_speed EX 0 a2
" Efficiancy an speed % 03 085 s
| Applicd_speed kmihe =FiFa GG =HITHE
= | Loading z =60/3E00 6003800 6003600
| Tipping : 3043600 3003800 3003600
" | Cornaring penalt SINIO00IFS  =30MI000IES =30/1000/H3
" | Tatal Fized Cyck time : SSUMFISFIS)  =SUM(GISGIS) =SUMHIHIE]
| Bucker_load ' SFEFTFS =GIGTES HIHTHE
| Cost par houre a2
" | Mstarz par haurs =G12°1000
= | TanMaters per hour =G13GIT
] Cost por Tonblatar =G181G20
2 | TRUCK THEGS THSSD THS4D
2 *Loading Buchet Capacity i 32 25 a2
24| “Rclatire Denzity halm® 268 268 268 accelerate to tunnel.
& | “Bulking Factor % 05 05 05
& “Maisture content % ] ] o
e | “Felative Density After Blast kgtm SFa4l[1eFE5)  =GEAN1-GE5) =Hedi(i-H25]
& | *Fill Factor % 052 [E 052
& | “Travel $peed full (kmthr) a0 2
= | “Travel $peed empty (kmihr] a5 2
Bl “Efficiency an spee % LE] 08
£ *#pplied_speed kmihe F23F 3 =HES"HE1
= *Loading he =H0IE00 =AE0IE00
54 | Tipping he 12043600 12013600
EN *Cornering penalty S30A000/F23  =30/1000/G23 =3001000/H23
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a
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TOl FEAFF -HIEE0

TO1S F5008 -GS

TO6 FH02F  -G1eE

TO FH03E G0

TO 33053 o140

TO3 FH06E  -H750

TOz0 FH08F  -H1750

To21 33098 -51750

TO22 33H3 51755

TO23 53128 -81758

TO24 53145 -81765

TO25 E318E  -EITTS

TO2E SIS -51TES

To2T 5318&  -51Ta5

TO2E F3203  -31505

TO23 S321E  -H1820

TOS0 F3233 51525

TOS F32dE 51825

TO52 F32E3 -51825

TO53 35218 -H1825

TOH4 FFEIF -51525

TOFS FF0E -51523

TOHE FFERI 51520

TOFT FIEIE 51515

TO3E 3 1510

TOF3 F3FES -51300

TO40 FIFEI BT

TO41 FIFI|-BITIS
33413 -3120
33428 3103
33443 -3WTO
33458 -B16ES
33473 -BIEE0
33488 31645
33503 -H1E23

32393 SRR
L-104

TOR2

TO o

TO4 525

TS s

TO% 25

TO 1225

TO 135

TO 5

TOz0 jL:A]

TO2 1375

Toz2 135

TO23 1375

TOz4 1375

TO25 140

TO26 45

To2T 150

TO28 150

TO23 1525

Tnan s
Infra_Co

of Max ol Max ol Mis ol Mis of

o 3 3 s H i
Li21
Mazx of Max ol Mis ol
F29G6  -GIG85  G2360 -01620
F2333 51626 FI001 -6168F G300 91620
F005  -G1616 F3016 -51630 G306 -51625
FA023 -G610 FI0H -81I5 G300 91623
F5035 51606 33046 G145 33046 -91630
FI053 51605 33061 01745 33061 -G16350
FO06E  -HIG05 33076 -GIT3G 33076 91633
F083 51606 F30M1 -B1TE G303 91633
33038 -51613 33106 -51T0 33106 -51640
333 -B1618 3321 -B1TI0 33121 -51640
33128 -81620 33136 -85 33136 -81643
3343 -81628 33151 -85 33151 -516d45
33158 -51635 33166 -51TI0 33166 -51643
3373 -51640 33181 -51T08 33151 -51640
33155 -51645 33136 -31725 33136 -51640
33205 -51655 33211 -B1TTE 33211 -51640
33218 -51665 33226 -51805 33226 -51633
33233 -51678 33241 -51825 33241 -31638
33248 -51635 33256 51833 33256 51653
33263 -5IT200 33271 -51835 33271 -516T3
33278 -51T25 33286 51835 33286 51700
FF2EI -HITRF OFFION -HIE30 FII01 -E1TI0
FEI0S -HITIE FIIE -HIE30 FIHE -B1TIS
FEITIO-HIT0E FIIFO-HISIT 0 FIII -BITIE
FEIFE -H163F FI346  -B153F 3346 -HITIS
F3FEI -G16TS FII61 -H15FF 3361 -5163%
FIIRE  -FIB5E  333ITE -H182T  FITITE -H165
FIIEI -H164F  FIII -E1820 33IFI -B16E0
F33IT -HI6TS 33408 -F150F  FI406  -FIETS
3IMT -B181F 33421 -BTTS 3T421 51660
F3428  -BISTS 33436 -B1T4T FI436  -HISED
FE443 -B1S6E F34HT -B1720 33451 -B1575
F3458 -G5S FI4EE  -FITO0 FI4EE  -H1STO
FI4TI -B156T  II4E1 -BIBET 33481 515680
FI4EE  -F1S60 33496 -FI6E0  FI4IE  -F1550
FIB0F-HISET  IIEN -FIEAS FIEN 51548
G526 -B1835 33526 515N
FI541 -BIB2E 33541 -H1S5E
SEEE F133 EEE EEER 33541 BREE
L1
575
L183
[:1]
10rs
125
115
105
&0
™
™
™
675
675
615
85
1375
1675
175
01Rings_export LHD Input

L-128

33001 61705 53001
33016 -B1TE 53016
33031 -GITEE 53051
33046 G140 33046
33061 -GIT45 53061
33076 -G17S0 53076
33091 -GS0 53081
33106 -517S5 53106
a1 -BTTSE 85121
33136 -5165 53136
33151 -BITTS 5311
3366 -BITES 53166
I A 331E
36 -HE05 53136
a3 -B8tE 33N
33226 41525 33226
33241 51825 53241
33256 31525 33256
33EM -E1625  G32T
33266 41525 33286
33301 31823 53301
33HE -FEE0 53HE
333 -B151E 5333
33346 -BI9EF 33346
33361 31803 53381
33376 3180 53376
33391 540 33391
SH06 B0 3406
33421 -ET00 33421
33436 31685 33436
IS BI6EE  GEE
SFEE 31663 IT4EE
33481 -BI65S 33451
33496 31630 33496
33N -BIE05 SEEN
2T ERER 33511
L123

[

[

50

1025

115

1325

140

125

140

140

140

140

140

125

urs

150

525

150

1n

K01Tun_Co

Max of Max of M

M [ o

[R713
ol Wi of
SEATE 51660
-BI62E 52995 -B1630
-B1615 BA006 -G1690
BI61G 3302F -B1T50
-BIE0G 35036 -G1750
1605 FE053  -GITSS
-BIE0G 35066 -GITS0
BI610 33083 81735
B1613 33038 81725
H1615 333 51720
H1625 B3RS G118
51533 33ME BT
51540 3315 -51TI0
51645 33NT3 51703
H1653 331EE B3
51665 33203 -51T4S
SIETS 33215 51735
51555 53235 -B1523
S1T05 33245 -81530
51725 33263 51635
51125 332TE 81833
51120 33233 51530
BT 33005 -81528
51T03 33323 51530
H16ES 3303F 51535
HIBES 33353 51533
51650 33365 -51833
51638 33333 31318
51628 33395 -gt83
51553 33413 51790
BI56E 33428 51763
BISES 33443 51733
BIS6T 33458 -BITID
BI560 33473 51693
BI560 33488 51673
BISTE 33503 51650
3518 51640
33535 81630
33545 81623
EEEE IR REEE

Li46

[

525

(43

£

35

125

117.5

10

a0

625

a0

75

615

65

65

725

105

1S

1775

KO1LHD _Tons

3 @ [ =
L-154
Maz of Max of Wi ol Mi
2316 51635
32893 91625
33008 -BIG30 33006 -B1706
33023 G635 39023 G123
3300 -BIE3E 35036 81735
93085 61636 33053 G140
33068 -GIGA0 33068 G145
33083 G645 33085 81750
33035 51543 35036 -51755
353113 51540 3515 5755
53126 51643 3H26 -BI6S
5345 51645 335 -H1TT0
33155 -BIB4S 33155 31750
335 51843 33013 -31730
3386 51840 IS -51500
33203 51540 33203 -31513
33216 51835 33216 -51823
33233 B1635 33233 -51825
33245 BI635 33245 -51825
33283 -5ISB0 33263 -51825
33216 -B1853 33218 81525
33293 -BT00 33233 -51923
33508 -B1T0F 33308 -51820
33523 B0 33323 1515
3353%  BI0F 33338 31513
33T 31695 33T 51303
33365 -GIEI0 I3I6E -BI7E3
33383 -GI68F 33383 315G
33395 51683 33335 31708
SHIS -BI6TS 31 -51633
33425 -F1EIE 33425 51635
33443 -BISTE 33443 -B1670
IFSE -B1ST0 I3455 1665
SIS 1965 IITI -16SE
33485 -B195F 33435 -51640
33505 81545 II03  -BIET
33615 -B154
33535 81555
33545 -BISTS
EIEE EEEE EER EEER
L1564
[
[
]
575
1075
1225
1525
o
1425
o
o
1425
o
o
1425
1425
150
150

CO-ORD_change

Maz ol Max of M

33008
33023
33055
35053
33068
33083
33038

33113
a3128
33143

33153

3373
33158

33503

-E1620

1615
51615
-B160%
51605
-B160%
81615

un

ol Mis of Max of Maz of Min ol
28T -GIEA0 523N 61643
32966 41533 GEIE0 91625
S3001 -E1693 3001 -E1630
S50 G100 301G G655
SH0 G150 30 -E1640
33046 -BIT63  G3046 -G1640
S3061 G176 3061 -E1643
33076 61746 3076 51645
S3091 61135 D30 -E164E
SH06 -B1T25  O3106 -51643
I3 BMES 5321 51643
SH36 -BT20 33136 -51645
a38 -BITS G315 -51645
3366 -EITI3 33166 51545
33E AT 3331 31640
SHIE -B1T2E 33136 51635
33N -BMTE3 332N -A1635
33226 -80S 33226 5135
33241 -31825 33241 -B1633
3356 51530 33256 -51643
33T H1E3E 532T 31663
33286 -H1S33 33286 -A1585
IFI01 -5152F 33301 51835
IFIE -51B2F 3IHE 51635
IFIH -S1833 33FH 51835
33546 -B193F 33346 31653
IFI61 -31835 33361 51630
3336 51523 3IITE -51653
3339 51823 3III -BI6EE
33406 -51905 306 135
321 -BITE0 3T -BIEES
33436 -FTE0 SF6 15T
33451 -BIT2S S3AE -BISTS
33466 -BTT0F SIEE 3156
SHE -I683  3T4E 515
33436 -FIEED 3496 -51550
336 -BI645  FIEM -HISH
9526 -B1635F 33526 G153
33541 -F162F 5341 -BISED
EEE EEEER 33541 3333
L7

475

675

625

625

10

225

120

025

a75

a5

G25

725

675

675

0

an

1475

170

25

Haul_Dist

L-179

33001
33016
305
33046
3061
33076
33091
33106
33121
33136
35151
33166
331
33136
3320
33226
aze4d
353256
332M
33286
33301
3338
3333
33346
33364
33576
33391
33406
33421
33436
33451
33466
33481
33496

-B165F

B
-B1730
-61735
51743
-a1T4E
-61755

51155

51623

33001
33016
33031
33046
33061
33076
33091
33106
a3z
33136
33151
33166
a3
33136
sz
33226
33241
33256
33T
33286
33501
33516
3353
33346
33581
33376
33591
SF0E
33421
SHTE
33451
SHEE
334
96

2

of Max ol Max of

1623
51590
51563
51560
51578
51563
51535
81608

51623

Max of Max of M

32363
32516
32393
35008
35023
35038
33055
35068
35083
35035

3313
33125
33145

33155

3313
33138

33545

51653
-BE53
-BE53
-B536
-EG40
-EG40
BG4
51645
-BG4G
-B1645

L-204

33006
33023
3055
33055
3066
3063
33088
3313
33125
33145
35155
35173
33155

1315

73

Min of

51700
51723
51750
51735
51746
51750

-51608

Maz ol

33008
33023
33055
33055
33068
33063
33035

3513
a5
S35

33155

33173
3HEE

33505

K

-E160F
51585
-gisa0
-gisa0
61563
-gisa0
51603

AL

32996
33001
33016
3305

33046
33061
33016
33091
33106

33541

aM | aw | a0 | e
—
L-23
Mis of Maz of Max of Mis ol
DIES G206 -B1630 32956
TG 93001 61606 H5001
-GITES D30I -GH603 5016
-GITES D301 G600 33031
-GITES GO04E G155 53046
TR AARE AEAT AAned
o1 Max of X
G aanen s
“aqp) Value: 33060.5
-517|Row: T0O18
.‘;'1?7 Column: L21 - Max o
-BITIE 33166 -51633 33166
-51T25 33181 -51633 33181
-EITTO 33136 -51638 33136
-B113& 33211 -51645 33211
-51513 33226 -51658 33226
-51820 33241 -51865 33241
-51828 33256 51873 33256
-B1635 33271 -B1125 33271
-51833 33286
-H1EI0 3330
-51825 33316
5125 FFEH
-B1E2F FII4E
-5182F 33361
-B181F 3336
-B1808 333N
-BTIE3 33408
-7 33421
-B1I23 33436
-B1835 33451
-B1883F 33466
-B1BT0 3341
-B1B53 33436
-B1830 335N
-BIBIE 33526
-BIB08 33541 51563
SEEE 33541 EREE EER
L2s
]
50
105
LS
125
130
130
1215
125
10
105
025
1075
120
135
145
150
1575

an

-B165F
B
81725
-EitaE
-EiRa0
-FTSE
135
T35
P28

32366
353001
353016
353031

33046
353061
33076
353091
35106

3321
353135

33151
35165
33
353136
a3

33226
35241
33256

of Max ol Max of

Az ar au A A & at

L-4 L46

i Mis of Mis of Max ol Max ol Mis of Mis of
H1633 SEATE 61673
-B1613 32993 -G1TI0 32093 61620 G2993 -91668
1608 SO008 -GITE3 35008 91608 5006 -GIT03
1603 0020 -GITES 35023 91603 5025 -G17E0
1600 33030 -GITES 3503 91600 5036 61725
1603 G3053 -GITEE G053 91600 53053 -617ES
1608 GO060 -GITEE 35068 -G1605 5068 -GITE0
BIG10 G3063 -GIT2E DI063 G110 33083 611
-B1615 35038 51723 33038 G615 33038 6113
BIB18 33M3 -B1T1E B3NE -BI618 3INS 610
H1623 33128 -85 53123 91623 33125 31708
S1630 33M3 8176 5313 91630 33ME  -8TM0
1635 33155 51723 33155 31633 33155 -BUTI3
S1633 33T B35 35173 SB35 3373 SIS
51643 33158 -3ITE5 33135 51638 33155 31728
B85S 33203 51735 33203 31643 33203 51780
SI663 33218 -BIS13 33215 51858 33215 31305
SSIET3 33233 (51520 33233 51665 33233 51315
S1630 33248 31525 33245 -SIET3 55245 31325
51730 33263 -51533 33263 -5ITIS 33263 81833

51600

33535

H1618

Maz of Max of M

32316
32893
353008
35023
35035
33055
35065
353083
35035

a5
3326
33145

33155

33113
3336
353203
33215
353233
35245
353263

33545

51640
51620
-H1605
51600
51596
-B1600
-B1606
-E161E

L-54

32893
33008
33023
3095
33055
33065
33083
33098

7.5
1275
1525

1525
120
115
125
1525
135
40
1475
1475

1501

ol Mi

-5
-




a A | B | o o | E | 3 | 5 | H | N K | L | H H o | P | @ | R H | 1 | u | v w [y
1 il
2

E | 1
N a
5 | L-123 Li46 L-154

| Row Labels Min of Y Marof X Mazof Y Mazof X Mazof Y  MisofX  Minof ¥ Mazof X Mazof Y  Misof X o ¥ Mazof X Mazof Y  MisofX  Minof Y Mazof X Mazof Y 1]

T |TofE 58
s |Tom 525055 -56E5 329855 516275 SeaTs -GIBETS 5E5T8 61635 58
s |ToM 52533 “a1680 5E35 -B16ETS 530005 -516ETS S30005 -&1620 350005 -6if025 SH0005 616225 Sead G0 52935 51625 e
e |TO15 6005 &5 33008 -BIBITS 330155 -a1a0 350155 61625 330155 -GS 350155 A6 35008 G0 SH00G 61650 35008 617075 SH00G -a1620 e
1 |Tot 30023 -5i1E25 35025 51610 330305 51735 50305 516275 350505 61215 50305 G615 38025 670 H8025 61635 38025 -Gitazs H8025 -&1615 e
w |Tof 30035 5730 35058 6075 30455 517425 350455 61630 350455 674N 350455 -HI60TS 35058 6750 S8055 516375 35058 635 38035 G615 e
 |Tof 36055 5740 35053 51605 330605 51745 SH060.5 61630 S30605 6745 SH060.5 51605 35053 61755 55053 516375 35053 674N 55053 -HIB0TS e
0 |Tof 30065 5750 35068 51605 0755 4175 380755 516525 390755 6750 380755 -HI60TS 35068 6750 S8065 -&1640 35068 6745 8065 51605 e

15| T020 30053 5750 35055 16075 530305 &S 350305 516375 350305 6750 350305 51610 35065 6735 H8055 51645 35065 6750 H8055 -HIB0TS e
e |Tozt 33038 -B1750 33038 516125 331055 -51M0 3H05.5 -51640 33055 -517525 3H05.5 -81612.5 33038 -51725 33035 -516425 33038 -517525 33035 -81612.5 ey
i |Toze 3313 -B1752.5 3313 -516175 331205 -51M0 33205 -51640 33205 -5175T5 33205 -B1617.5 3313 -51720 3313 -51640 3313 -51755 3313 -B1615 ey
1 |To2s 3328 -B17575 33128 51620 331355 -51M25 SH355 -516425 331355 -51T65 SH355 -B1625 33128 -5IMTS 3328 -516425 33128 -5ITE25 3328 -81620 ey
18 |Tozd 33143 -B1765 33143 316275 331505 -51M25 33150.5 -51645 331505 -51T725 33150.5 -B16325 33143 -5 33143 -516475 33143 -51770 33143 -81630 ey
@0 |TO25 33158 -BITTS 33158 -51635 331655 -&1T0 3H165.5 -516425 331655 -51TE25 3H165.5 -&1640 33158 -51T10 35158 51645 33158 -51T80 35158 -&1540 35
a1 |To2 33T -BITES 33TE -51640 331805 -BIT0T5 351505 -&1640 3HE0.5 -51T325 351505 -51645 33T -5IT0T5 FHTS -516425 33T -51730 FHTS -516475 35
ez |TORT 33188 -E1T35 33158 -51645 331355 -&1725 FHI5S -&1640 331355 -51802.5 FHI5S -&16525 35158 -51T125 35158 -&1540 35158 -51800 35188 -B16515 35
23 |To28 33203 -&1505 33203 -51655 332105 -BITTTS 332105 -&1640 332105 -B18175 332105 -B1665 33203 -51745 33203 -&1540 33203 -518125 33203 -B16625 35
z TO23 33218 -&1520 33218 -5166T.5 332255 -&1805 332255 -B16315 332255 -51825 332255 -&16T5 33218 -51735 33218 -B163T5 33218 -518225 33218 -B16T25 35
&5 | Tos0 33233 -&1525 33233 -516TTS 332405 -&1825 332405 -B16315 332405 -518275 332405 -B168T5 33233 -518225 33233 -&1635 33233 -518275 33233 -B16825 35
& | TOS 33248 -515215 33248 -51635 332555 518325 332555 -B16525 332555 -518275 332555 -&1705 33248 -51830 33245 -&1635 33248 -518275 33245 -516375 35
&r | Tos2 33263 -515215 33263 -51120 332705 -5183T5 332705 -B16T25 332105 -518275 332705 -&1725 33263 -51835 33263 -B1560 33263 -518275 33263 -&IT225 35
&g | TO33 33278 -515215 33278 51125 332855 -&1835 332855 -&1700 332855 -51825 332855 -&1725 33278 -5183T5 33278 -B16825 33278 -51825 33278 ol 35
&e |TO3 FF2I3 -51525 33233 -F1T225 F3300.5 -H1530 FFI005 Eauld FFF005 -Flgzas FFI005 -FIT20 33233 -51830 F323F ~HIT00 33233 -Flgzas F323F -FIT225 I
_F0 |TO35 FEI0E -F15225 33305 =H1TITS FIFIES -H1530 FEIES -HITIZS FFFES -51g20 FEIES -HITIZS 3FI0F -5152T5 FFI0E 57025 3FI0F -51g20 FFI0E -5ITITS I
B _|TO38 FEIEI -F1520 33323 =F1T0T5 FIFI0S Rl FFIIOE -HITITS FFFIOS -HIE1TS FFIIOE -HIT02.5 3FF2F -51830 FFI2F Rali] 3FF2F -HIE1TS FFI2F -HIT0T.5 I

Fz | TOST FEIE -HIEITS 3FFIE -F1635 F3345.5 -H1535 FFI45S -EITIS 3FF455 -F15125 FFI45S ~F16E5 IFIIE -51835 FFIIE 57025 IFIIE -F15125 FFIFE -H1535 I

=z |TO3E FFIET -H1E10 3FI5T -F1BTS FIE0.5 -H1535 FFIG0O5 ~H1635 FFIE05 -F1E02.5 FFIG0O5 Rl 33353 -H153T5 FFI5F -H1535 33353 -F1E02.5 FFIEF -HI6TS I
¥ TOFS FIIRT -51500 3FI6E -FIBSTS FIFES -F1522.5 FFIES -B16E5 BIFES -B17E0 FFIES -850 3FIRE -B1832.5 FFIRE -51830 3FIRE -BITE2.5 FFIRE -BIBST.S 3L
E | TO40 FIIEI -BITT2S 33383 -F1B42.5 F3IFI05 -51820 FFII0E -B1630 3FFI0S -51740 FFII0E -BIB3TS 3FIEF -BIBTTS FFIBT -BIBETS 3FIEF -BITST.S FFIBT -51642.5 e
¥ TOH 33338 -BIT35 3F3IF -F1B35 F3405.5 -F1802.5 FFA055 -BIBTS 3F4055 -B1710 FFA055 -B1B2T5 333 -B1g22.5 FFINE -B16E2.5 333 -BIT0TS FFINE -B1835 e
F|TO42 FIAIF -51720 33 -F1BIT.S F34205 Ealicy F34205 -1660 334205 -E1700 F34205 -B1552.5 3T -B1730 FEIT -B16TS 3T -B1832.5 FEIT -H1602.5 e
| TO4Z 33428 -BIT0T.S 37428 -B1575 F34355 -51742.5 FFTES -B1552.5 3T4TES -51885 FFTES ~BI56T.5 33428 -BITB2.5 33428 ~E1535 33428 -51885 33428 -B1570 e
e TO4 FI443 -B16T0 37443 -F15BT.S F3450.5 -51720 FF4505 -B15T5 374505 -BIEETS FF4505 ~B1565 33443 -BIT325 FF44T -BI5TS 33443 -B1870 FF4T ~B1565 e
do TO4% F345E Bl 37458 -F15B5 FI4E5.5 -F1700 FFBES -B1570 3T4RES -BIE62.5 FFBES ~B1562.5 33458 -BITI2S F3458 -B1570 33458 -B186S T35 ~B1565 e
41| TO4E F34T3 -1660 3T4TT -F15B2.5 F34805 Ralt-rt) FFB0S -51560 3F4E05 -B1652.5 FFB0S -B1560 3T -B1832.5 F3TF ~B1565 3T -BIB5TS F34TF ~B1562.5 e
dz  TO4T F34EE -51645 37488 -F1560 F3495.5 -51860 FF43ES ~F1550 374355 -51830 FF43ES -B1560 33485 -B1672.5 FIBE ~B1552.5 33485 -51840 FIBE ~B1560 e
dx | TO4E FI503 -B1B22.5 33503 -B15B25 FIH05 51845 FE510.5 -BI54T.S BESI0E -B1805 FE510.5 -BIST2.5 33503 -51850 33503 -BI5415 33503 -B1815 FF50F 1565 e
44| TO43 FIR2R5 -51835 FE5255 15525 3F8 -51840 FE51E -BI5415 e
45 TOsO FIR40.5 -B162T5 FF5405 -BISETS 3FRIT -51830 FE5IF -B1555 335405 -B162T5 e
46 | TO51 3F545 -Ble2R.S FE54E -BI5TS

47| [blank)
4t |Grand Toral 32098 -81821.5 33503 #1560 328855 818315 335405 815415 380005 818215 355105 -81560 32978 818315 38548 -BI5ATE 33008 818215 33503 -81560 329705 818815 E:
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Bl ¢ o 3 s " . K L " " o 3 a " s 1 u ) w i ' 2 an ae as an ae ar as aH &l & A aL an an a0 ar

Lerel Tunne OF  Dizk 0P Tun_length
a 54.5445
a 7. 18T,
a 21|
a 402 1.
a il
a 4
a {]
a 5
a 4
a
o
o 5534701 62
o 577153 1.
o 366554 T2
o 145 5351
o TE 1445
o 1 BEA01E A,
o L) 40626
o 5 T5.047T
o EEELL il
o 65313 1:
o T 44 441! 1:
o 4 E5.0721:
o 3 5,35 1
o 0 5435741
o £ B20BE3Z
o = 46,7323
o 2 153.5405
o 1233333
o 455104 141
o B0.13432 hLE
o 56.615ﬁ| hLE
o SOETTTS 131
o 55IE0FF
o 4331201 13T,
o EERS:2TE 127,
o BE5. 3158
o 1 4 B0.0033 132,
o 14 46 50 BB
o 1 232851
o 1) 110,551 127,
o 1) 625
a FEAT 14
a 033
a 3T 161
a 2 13
a 10: &
a 4 T 152,
a 26 121.61
a & TO5 99,555
a 4 156,01
a 14,2761
a 25.20585
a BB.24372
a 4255
a 3] 625
a 4 1055 L8]
a 1055 1225
a 1] 45,55
o 5 102.51: it
o 26.11;
o 94 622
o k] 34.654° A0;
n n a1 4
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28
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a0
at

a
a1

a
ar
@
s
50
5t
sz
53
54
55
56
57
55
54
co
1]

o
[
]
]
[
or
I
m

=DE4EE
=OT#ET
=DERES
=D94E3
=DH0GED
DB
=Di2REN2
=DHHENS
D4 HENL
=D15#B15
=Di6&E5
=D1T4B1T
DGRBS
=D13RE13
=D204B20
=D21EE21
=D228B22
=D234B23
=D248B24
=D254E25
=D2B4B26
=D2TaE2T
=D284B25
=D234B23
=D304B30
=D31HE3
=D324B32
=D334B33
0345834
0354635
=0364B36
=D3THE37
0384833
0334633
=0404B40
0415641
=0423B42
04334843
=0443B44
=0455E45
=0463B46
=0475E47
=D454B45
=0434B43
=D504E50
=D51B51
=D52HE52
=0554E53
=D544E54
085455
=D5E4ESE
=D5THEST
=D5EHESS
=058HESS
=DB0RBG0
=DBIREE
06262
=DB3RB6S
=DB4iB64
=DB5HEES
=DEEHEER
=DETREET
=D634B6S
MRARFARA

Tun_length

06 KOTTun_Co/$A850:44832,01 AT CH{KOTLHD_T ons!$B6, K0T un_Co/$A$50:8E7$50,00)
CTKOTT un_Cioltag50:54592,0) MATCHIKOILHO_T ans'$ET K0T un_ColtA350:46$50,0))
08 KOTTun_Col$A850:44832,01 AT CHKOTLHD_Tons!$55,K0M un_Co!$A350:867$50,00)
C3 K0T un_Col$A850:44832,01 AT CH{KOILHD_Tons!$53,K0M un_Co!$A$50:3E7$50,00)
C10.KOTTun_Ciol$ 4350:34832,0),MATCHIKOILHD_T ans!SE10.KOTT un_CioltA$50:467150,0))
CLEOTT un_Crol$4350:54332,00 AT CH{KOILHD_Tons!$E K0T un_ColtA$50:567150,0))
C12 KOTTun_Ciol8 4350:34892,0), MATCHIKOILHD_T ans!SE12 KOTT un_Ciol$A$50:467150,0))
C13.KOTTun_Ciol8 4350:34892,0), MATCHIKOILHD_T ans!$E13 KOTT un_Ciol$A$50:467150,0))
C14 KOTTun_Ciol§ 4350:34832,0), MATCHIKOILHD_T ans'SE14 KOTT un_Ciol$$50:467150,0))
C15,KOTTun_Col$$50:84592,0),MAT CHIKOILHD. Tons8E15, K0T un_Col$A350:857$50,00)
016, KOTTun_Colf A$50:5A552,0) MATCHIKOLHO_T ans$E18 KOTT un_CaltA$50:45Y150,0])
C17,KOTTun_ColfA$50:5A592,00, MAT CH{KOILHO_Tons BT, K0T un_ColfA$50:4E 50,00
015 KOTTun_Colf A$50:5A552,0), MATCHIKOLHD_T ans$E18 KOTT un_CaltA$50:461150,0])
013 K0TTun_Colf A$50:FA552,0),MATCHIKOLHD_T ans$E13 KOTT un_Calt$50:451150,0])
S0, E0TTun_ColfA$50:$4332,0) M ATCH{EDILHO_T ons4E20, KO Mun_ColA$50:567$50,0])
C21KOTTun_Colfaf504A552,0),MATCHIKOILHD_T ansif 521 KOTT un_Colfad50-467150,0])
C22, K0T un_ColfA50:84132,0) MATCH{KOILHD_T ons4B22 KOTTun_Colfaf50:461150,0])
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7.3. Genetic algorithm results

Evolver: Optimization Summary
Performed By: Dabula, Gangatha

Date: Friday, 24 November 2017 10:13:34

Model:

VUP_TMM_KO01Prod_orepass_positioning_GA_03.xlIsx

Goal

Cell to Optimize

'CO-ORD_change'!BK13

Type of Goal Minimum
Results Value

Valid Trials 2425

Total Trials 13463

Original Value 20

941

+ soft constraint penalties 0.00

=result 20

941

Best Value Found 18

390

+ soft constraint penalties 0.00

=result 18

390

Best Trial Number 13448

Time to Find Best Value 68:34:02

Reason Optimization Stopped

Time Optimization Started
Time Optimization Finished
Total Optimization Time
Adjustable Cell Values
Original
Best
Adjustable Cell Values
Original
Best
Adjustable Cell Values
Original
Best
Adjustable Cell Values
Original
Best
Adjustable Cell Values
Original
Best
Adjustable Cell Values
Original
Best

Adjustable Cell Values

Progress condition
2017/11/21 10:36
2017/11/24 10:05
68:37:15
'CO-ORD_change'!AB3
0

37.82610017
'CO-ORD_change'lAC3
0

21.32116131
'CO-ORD_change'lAB4
0

30.29991736
'CO-ORD_change'lAC4
0

15.66648159
'CO-ORD_change'!AB5
0

-1.673127429
'CO-ORD_change'lAC5
0

11.40634955
'CO-ORD_change'!AB6
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Results

Value

Original
Best

Adjustable Cell Values
Original
Best

Adjustable Cell Values
Original
Best

Adjustable Cell Values
Original
Best

Adjustable Cell Values
Original
Best

Adjustable Cell Values
Original
Best

Adjustable Cell Values
Original
Best

Adjustable Cell Values
Original
Best

Adjustable Cell Values
Original
Best

Adjustable Cell Values
Original

Best

0

-1.11627671
'CO-ORD_change'lAC6
0

4.376889683
'CO-ORD_change'lAB7
0

4.714062557
'CO-ORD_change'lAC7
0

8.052916246
'CO-ORD_change'!AB8
0

-0.316691766
'CO-ORD_change'lAC8
0

9.61961244
'CO-ORD_change'!AB9
0

-17.61245208
'CO-ORD_change'lAC9
0

9.151308113
'CO-ORD_change'!AB10
0

-16.78058285
'CO-ORD_change'!AC10
0

9.853712483

Constraints

Value

Description

Definition

Constraint Type
Precision

Satisfied for % of Trials
Description

Definition

Constraint Type
Precision

Satisfied for % of Trials
Description

Definition

Constraint Type

AD24=1
AD24 =1
Hard

0
78.64%
AD25=1
AD25=1
Hard

0
87.94%
AD26=1
AD26= 1
Hard
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Results Value

Precision 0
Satisfied for % of Trials 28.63%
Adjustable Cells Value

Description

Solving Method Recipe

Cell Range

-150<='CO-ORD_change'!AB3:AC10 <= 150

Optimization Settings

Value

Runtime

Trials

Time

Progress
Maximum Change
Number of Trials

Formula

Stop on Error

Engine

Random # Generator Seed

Optimization Engine
Population Size
Mutation Rate
Crossover Rate

Operators (scores)

Macros

At Start of Optimization

Before Recalculation
After Recalculation
After Storing Output
At End of Optimization

FALSE
FALSE

TRUE
0.10%
10000
FALSE
FALSE

70926072 (Chosen Randomly)
Genetic Algorithm

60

0.25

0.5

Default parent selection (0.2500)
Default mutation (0.2500)
Default crossover (0.2500)
Default backtrack (0.2500)

N/A
N/A
N/A
N/A
N/A
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Evolver: Log of Progress Steps

Performed By: Dabula, Gangatha
Date: Friday, 24 November 2017 10:13:50

Model: VUP_TMM_KO01Prod_orepass_positioning_GA_03.xIsx

Adjustable Cells

Hard Constraints

Trial Elapsed Time Result AD24= AD25= AD26=
AB3 AC3 AB4 AC4 AB5 AC5 AB6 AC6 AB7 AC7 AB8 AC8 AB9 AC9 AB10 AC10 1 1 1
1 00:00:18 20941 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1
13 00:03:04 20940 0 0 0 0 0 2 -1 1 -2 0 0 0 0 0 0 1 1 1
16 00:03:46 20912 0 2 0 0 -2 2 3 -1 -1 -2 -1 0 -2 0 0 0 1 1 1
19 00:04:27 20857 0 0 0 0 -2 2 3 -1 -1 0 -1 3 -2 0 0 0 1 1 1
23 00:05:22 20855 0 0 0 0 -2 3 3 -1 -1 0 -1 3 -2 0 0 0 1 1 1
31 00:07:10 20773 0 0 0 0 -2 3 0 -1 1 1 -1 3 -4 0 0 0 1 1 1
33 00:07:38 20741 0 0 0 0 -2 2 0 -1 1 1 -1 5 -4 0 0 0 1 1 1
51 00:11:39 20691 0 0 0 2 0 2 0 -1 1 1 -1 5 -6 0 0 0 1 1 1
60 00:13:32 20 642 -1 0 0 2 0 4 0 1 1 -1 -3 5 -9 0 0 0 1 1 1
63 00:14:08 20609 0 0 0 2 1 4 -2 3 -1 -1 -3 5 -9 0 0 1 1 1 1
66 00:14:43 20 546 0 0 0 1 1 7 -2 3 -1 -1 -3 6 -8 0 0 1 1 1 1
69 00:15:19 20523 0 0 0 2 1 7 -2 3 -4 1 -3 6 -8 0 0 1 1 1 1
76 00:16:41 20522 -2 0 0 1 1 7 -2 3 -4 1 -3 6 -8 2 0 1 1 1 1
79 00:17:17 20498 -2 0 0 1 1 7 -2 3 -3 1 -3 6 -9 2 0 1 1 1 1
83 00:18:04 20494 -2 0 0 1 1 7 -2 3 -3 1 -3 6 -9 2 0 1 1 1 1
86 00:18:39 20485 -2 1 0 1 1 6 -2 3 -3 1 -3 6 -9 5 0 1 1 1 1
96 00:20:37 20 449 -2 1 0 1 1 9 -3 3 -3 1 -3 5 -9 5 0 1 1
106 00:22:36 20 447 -2 1 0 1 1 9 -3 3 -2 1 -3 5 -9 5 0 1 1 1 1
112 00:23:49 20400 -2 1 0 1 1 9 -3 3 -2 2 -2 8 -9 4 0 -1 1 1 1
118 00:25:00 20389 -2 1 0 1 1 10 -3 1 -2 2 -2 8 -9 4 -1 -1 1 1 1
128 00:26:58 20388 -2 1 0 1 1 10 -3 1 -2 2 -2 8 -9 4 -1 -1 1 1 1
135 00:28:22 20382 -2 1 0 2 1 10 -3 1 -2 2 -2 8 -9 4 -1 -1 1 1 1
142 00:29:45 20381 -2 1 0 1 1 10 -3 1 -2 2 -2 8 -9 4 -1 -1 1 1 1
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7.4.

Genetic algorithm Microsoft Excel model - spreadsheet and formulae

B C D E F G H J K L M N Q P Q R AB AC

1 Orepasss X Y K01 Orepass Level Tips Level

2 |Ko1 oP1 33120.66 -81810.7 oP1 L196 OP1L196 .|L195 A
3 |Ko1 aopP2 33143.13 -81824.6 oP3 L196 OP3L196 1171 B
4 K01 oP3 33231.16 -81868.9 QP5 L196 QP5L196 L1486 A
5 |kKo1 oP4 33261.71 -B1876.5 oP7 L196 QOP7L196 L1121 B
6 |Ko1 QP5 33297.54 -B1873.1 op2 L1171 oP2L171 96 A
7 |Ko1 oP6 33322.51 -B1871.9 oP4 1171 OP4L171 L71 B
8 |Kol op7 33494,14 -B1732.1 oP6 L1171 oP6L171 L6 A
9 |Ko1 oP8 33512.24 -81706.3 oP8 1171 OP3L171 21 B
10 |K01 Waste 32991.54 -B1806.2 oP1 L146 OP1Lide L-4 A
11: oP3 L146 OP3L146 L-29 B
12 |K02 oP1 32556.86 -B81636.2 QP5 L146 OP5L146 L-54 A
13: K02 op2 32525.91 -81544 op7 L146 OP7L146 L-79 B
14 K02 oP3 32499.58 -B1457.6 op2 1121 oP2L121 L-104 A
15: K02 oP4 32473.25 -81371.8 oP4 1121 oP4L121 L-129 B
16 |K02 QP5 32456.17 -81314.9 oP6 1121 OPgL121 L-154 A
17: K02 Waste 32676.65 -81825.2 [o]3:3 1121 0P3L121 L-179 B
18 oP1 L96 OP1L96 L-204 A
19: CR1 32775.59 -82016.9 opP3 196 OP3Ls96

20 CR2 32858.27 -B1951.6 OP5 L96 OP5L96

21: op7 196 OP7L96

22 | oP2 L71 opP2L71

23 | opPa L71 apaL71

24 | OP6 L71 OP6L71

25 | apg L71 apaL71

26 | oP1 L46 OP1L46

27 | ap3 L46 QP3La6

28 | oPs La6 OP5L46

29 | ap7 L46 QpP7L46

30 | opP2 L21 oP2L21

31 opPa 21 op4aL21

32 | oP6 L21 OP6L21

33 | opP8 21 opgL21

34 | oP1 L-4 OP1L-4

35 | ap3 L4 oP3L-4

36 | oPs L-4 OPsL-4

37 | ap7 L4 apP7L-4

Infra_Co KO1Rings_export |_‘_‘_| CO-ORD_change Haul_Dist »
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B

F

RNV TR TR R

K01
K01
K01
K01
K01
K01
K01
K01
K01

: (k02

K02
K02
K02

" [k02

Orepasss
oP1

oP2

oP3

oP4

oP5

OP&

OP7

oP8
Waste

OP1
opP2
oP3
opP4
OP3
Waste

CR1
CR2

X

='CO-ORD_change'lAD3
='CO-ORD_change'laD4
='CO-ORD_change'lADS
='CO-ORD_change'!lAD6
='CO-ORD_change'lAD7
='CO-ORD_change'laD3
='CO-ORD_change'lAD3
='CO-ORD_change'!laD10
3299154

32556.86
32525.91
32499.58
32473.25
32456.17
32676.65

32775.59
32858.27

Infra_Co KO1Rings_export |_‘_‘_| CO-ORD_change

Y K01 Orepass Level Tips Level
='CO-0RD_change'l|AE3 OP1 L1396 =F28G2 L136 A
='CO-ORD_change'|AE4 opP3 =G2 =F3&G3 L171 B
='CO-0ORD_change'|AES OP3 =G3 =FA&G4 L146 A
='CO-ORD_change'|AE6 op7 =G4 =F5&G5 L121 B
='CO-0ORD_change'|AE7 op2 L171 =Fo&GE L36 A
='CO-ORD_change'|AES op4 =G6 =F7&G7 L71 B
='CO-0ORD_change'|AES OPg =G7 =F3&G8 L6 A
='CO-ORD_change'|AE10 op3 =G& =F3&G9 21 B
-81806.2 OPL L146 =F10&G10 L-4 A

opP3 =G10 =F11&G11 L-29 B
-81636.18 QPR3 =G11 =F128G12 1 L-54 A
-81544.02 op7 =G12 =F13&G13 L-79 B
-81457.56 oP2 L121 =F148G14 L-104 A
-81371.81 opP4 =G14 =F15&G15 L-129 B
-81314.88 OPg =G15 =F168G16 L-154 A
-81825.22 opPs =G16 =F17&G17 L-179 B

OPL L96 =F188G18 L-204 A
-82016.91 opP3 =G18 =F19&G19
-81951.6 opP> =G19 =F208G20

opP7 =G20 =F21&G21

opP2 L71 =F228G22

op4 =G22 =F23&G23

oPo =G23 =F248G24

oP8 =G24 =F25&G25

OPL La6 =F268G26

opP3 =G26 =F278G27

oPs =G27 =F288G28

opP7 =G28 =F29&G29

op2 L21 =F30&G30

op4 =G30 =F31&G31

oP6 =G31 =F328G32

oP8 =G32 =F33&G33

OP1 L-4 =F348G34

oP3 =G34 =F35&G35

oPs =G35 =F368G36

opP7 =G36 =F378G37

Haul_Dist | ® 3
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L-204TOI6RO16
L-204TOI6RO1T

L-204TOI6RO1E
L-204TO16RO13
L-204T016R020
L-204T 06RO
L-204T016R022
L-204TO16R023
L-204TO1ERDZ4.
L-204TOIERD2S
L-204T0HEROZ6E
L-204TO1ERDZT
|-2OATMREN2E

Infra_Co

-1 Ring Name Alivs

KO01Rings_export

- Tunnel Hame
L-204T01E
L-204T01E
L-204T01E
L-204T01E
L-204T01E
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T01E
L-204T01E
L-204T01E
L-204T01E
L-204T01E
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T015
L-204T016
L-204T016
L-204T016
L-204T016
L-204T016
L-204T016
L-204T016
L-204T016
L-204T016
L-204T016
L-204T016
L-204T016
L-204T016
L-204T016
L-204T016
L-204T016
L-204T016
L-204T016
L-204T016
L-204T016
L-204T016
L-204T016
L-204T016
L-204T016
L-204T016
L-204T016
L-204T016
|-2AATAR

LHD_nput

J

- | Tunnel Name Al

KO1Tun_Co

KO1LHD_Tons

L
Shape

FRINGIS25
FRINGIS25
FRINGIS25
FRINGIS25
FRINGIS25
FRNGI525
FRNGI525
FRNGI525
FRNGI525
FRNGI525
FRNGI525
FRNGI525
FRNGI525
FRNGI525
RINGIS25
RINGIS25
RINGIS25
RINGIS25
RINGIS25
RINGIS25
RINGIS25
RINGIS25
RINGIS25
RINGIS25
RINGIS25
RINGIS25
RINGIS25
RINGIS25
RINGIS25
RINGIS25
RINGIS25
RINGIS25
RINGIS25
RINGIS25
RINGIS25
RINGIS25
RINGIS25
RINGIS25
RINGIS25
RINGIS25
RINGIS25
RINGIS25
RINGIS25
RINGIS25
RINGIS25
RINGIS25
FRINGIS25
FRINGIS25
FRINGIS25
FRINGIS25
FRINGIS25
FRINGIS25
FRINGIS25
FRINGIS25
FRINGIS25
FRNGI525
FRNGI525
FRNGI525
FRNGI525
FRNGI525
FRNGI525
FRNGI525
FRNGI525
RINGIS25
RINGIS25
RINGIS25
RINGIS25
RHRIGS25

CO-ORD_change

35008
35008
35008
35008
35008
35008
353005
353005
353005
353005
353005
353005
353005
353005
353005
33008
33008
33008
33008
33008
33008
33008
33008
33008
33008
33008
33008
33008
33023
33023
33023
33023
33023
33023
33023
33023
33023
33023
33023
33023
33023
33023
33023
35023
35023
35023
35023
35023
35023
35023
35023
35023
35023
35023
35023
Ann2a

Haul_Dist

EFFORF(MATCHIPSES, ufra_CoMHEZSHEE S.0),AES{EMS |NDEXUI\fﬂLCO'$BN AD$3 MATCHIKOFing: cxporl'PlI Infra_ CoMEA14E$3.0],21)+ ABS{SHE INDEX[\I\IHLCO'QBH ADE MATCHIKOIF
ERROR(F (MATCH{PS1E8E6 Infra_Co/SHE2:$HEE3,0), ABS(SME-IMOE X (Infra_Co$E$1:8089,MAT CH(KOIRings_cxportPELInfra_ColB31:8E$3,0),2)) ABS{SME-INDEX (Infra_CoSE$1ADE3, MATCH{KO
ERROR(F(MATCH{P3 1685, Infra_Col8HEZ:EH169,0), ABS{$MT-INDE X (Infra_CoBB L3053, MAT CHIKDIRingz_cxpert!Pinira_Col$Ei$1:35$3,0),2))» ABS(SHT-INDEX(Infra_CoBE$3D$3 AT CHKOIF
ERROR(F(MATCH{P$ 16858 Infra_Co/SHE2:3HE63,0), ABS(SME-IMOE X (Infra_Co!$E41:8039,MAT CH(KORings_cxport P4 Infra_ColB31:85$3,0),2))+ ABS{SME-INDEX (Infra_CoE$E3DE3, MATCH{KO
ERROR(IF MATCH[P!I&SES InhLCo‘sHsa $41869,0), ABS[EMS-INDEH(Infra_Col{E41:E08MAT CHKIRings_cxportPHLnfra_Col{BH4E19,0) 2]} ABS{SNS-INDEX (nfra_CoMB$1ADES MATCHIK D Rings_crporttFSinfra_CoMB414543.0).51).0);

ERROR(IF 0, DEX(Infra_Co!3E$1:5043 MAT CHIK0IRingz_cxportPitinfra_ColB$3E33,0).2)1w4E5($N10-IMDEX{Infra_Co!$E3 13033, MAT CHKDH exportPilinfra_ColSE$EEE$9,0)3)).00,"nan")
ERROR(IF MATCH[P!I&SE“ Inercu'sta AHEE9,0), A BS{3MI1-INDE X[ Infra_CoBEH14D83 MATEHIKORings_crportiP4nfra_CoBB#14549.0].2)1eABS(SHHHNDEX (Infra_ColtB414DE3MATCH{KO Fings. cxpull'Pﬂ Infra_Co'tB3T3E8S, D] 3]] 0] "nan’)
ERROR(IF(MATCH Inra_C: 0, DEX(Infra_Co!3E$1:5043 AT CHIK0Rings_exportP3iinfra_Col{B313E33,0).2))r4BS($H12-INDEX(Infra_Co!$B3$13033 MAT CHIKDRing.

ERROR(IF(MATCH Infra_C: 0, DEX(Infra_Co!3E$1:5049 MAT CHIK0IRings_exportP3iinfra_Col{B313E33,0).2))e4BS{$H13-INDEX(Infra_Co!SB3$13033 MAT CHIKDRing.

ERROR(IF(MATCH Infra_C: 0, IDEX(Infra_Co!3E$1:5043 MAT CHIKMRings_exportP3tinfra_ColdB313E33,0).2))r4 B3 (3N 14-INDEX(Infra_Co!$B3 13033 MAT CHIKDIRingz_cxport!F$Linfra_Col$B318533,0).5
ERROR(IF(MATCH nfra_C ‘o]. DEX(Inra_Col$BHADS3MATCHIKO Rings _csportiPHnfra_ColtD314B43,0),2))» ABS(SNIS-INDEX Infra_ColsE414043MATCHIKO Fings_ciportPfra_ColiBAT4E43,01,9)).0
ERROR(IF[MATCH Intra_C IDE X[ Infra_Col$B$1-$043 MAT CHIK0Rings_cxportPE Infra_Col{E$1B43,0).2]]+ABS{ $N16-INDE X{Infra_ColtB$1:$083,MAT CH{KORing

erporttFH Infra_ColfBHAEE5.0).2] |+ ABSNIT-INDE X Infra_C ol B41-4053 MAT CH{KORin
+_exportP4Infra_ColfEi§1543,0).2] rABS($H15-INDEX Infra_Colt B4 14043, MAT CH{KORing:

—exporttPHtnira_ ColfBA1E33.0)2))e ADSEH15-INDE X Infra_ Col$B11 $033,MAT CHIKDiRings_exportFHinfra_ColtE1$5$3,0) 31L0) “san’)
ings_exportiPELInfra_ColB4 {513,012+ 4B3{SH20-INDE X Infra_Col B 303 MATCHKOIRings_erpartPiinfra_ColBH4543,0),31.0), non"
+_exportPilntra_ColfEi§t1B43,0).2)+ABS($M21-INDEX Infra_ColfE4 11033, MAT CH{KORing:
IDE{Infra_Col{Bt5043MATCHIKO exporttP§Infra_ColfEt1513,0).2] s A [$N22-INDEX Infra_ColEi§1 3053 MMAT CHKON
IDE{Infra_Col{B5033,MAT CHKORings_exportlPELInfra_Col B 1513,012] 10455 {HE 5-INDE X Infra_ColB41 3043 MATCHKORing:
IDE{Infra_Col{BFE5033,MAT CHKORings_exportPELInfra_ColfB4 1513,01.2]1s 453 { ShEd-INDE Infra_ColfEB41 1043 MATCHKD!

=IFERROFIF| MATcH[Dnssz Infra_ColgH32: G, n) ABS{SMIT-INDEX (Infra_ColtD$H4DS3MATCH{KO Ring:
0], IDEX{Infra_ColB41:$D33,MMAT CHIK 1R
IDEX{Infra_ColB41:$D33,MAT CHIKOTR
IDE{Infra_Col{BT5043, MATCH{KON
IDEX{Infra_ColB41:5D83,MAT CHIKOTR

=IFERROR(IF[MATC Infra_ 0],

1.
=IFERROR(IF (MATE nfra_C 0).
.

ERRORIF[MATC Infra_C: 0. IDEX(lnfra_ColfB4DE3,MATC ings_exportPELinfra_C IDEX{Infra_ColB41:5D33,MAT CHIKOTR
ERRORIF[MATC Infra_C: ) DF X{lafra_CotB4HED4AMAT CHIKTIRing:_sxportP4Lina_ColtBEE$E43,6).2 s BS(H2EANDE X nfra_CoME$ D3 MATCH(KOFing
ERRORIF[MATC Infra_C: 0. IDEX(lnfra_ColfB4DE3,MATC :_erporttPLinfra_G IDEX{Infra_ColB41:5D33,MAT CHIKOTR

=IFERROR{IF (MATC Infra_C ). IDE % (Infra_CoE45033 MAT CHIKORings_exportF1) |nfm_:o‘ssu-ssgsn),a]]mas[waa INDE Infra_ColEi§1 3053, MMAT CH{KON

ICE{Infra_C ol§EFL5033,MAT CH{KCIRting
IDEX(Infra_CoE4EED83MAT CHIKDTRing:_
IDEX(Infra_ColdE41ED33 AT CHIKOTR
DE{lnfra_CeHEFESDS S MAT CHIKDIRing:.
DEX{lnfra_CoESED43 MATCHIKOIRing:_uportlPSinfra_Co B4 L4843,0); a]]mBs[wss-mnsx[mrn_c $14D43 MATCH{KON
IDEX(Infra_CoEFL5033,MAT CHIKDIRings_sxportPiLinfra_ColfE31533,0), 2]]AABS[xNiiB-INDEX[\nfr:\_Co!SBH D33, AT CHIKOTRings_sxpr

. !D$3.MATCH[K0|

=IFERROR(IF(MATC dnfra_C: 0],

=IFERROR(IF[MATC Infra_C 0]

ERRORIF[MATC] Infra_C- .00, IDEX(lnfra_ColfE14D83,MATC -_saporPELInfr_C IDEX[Infra_ColfEF15D83,MAT CHIKDTRingz_sxpon
IDEX[Infra_CoEFLE033,MAT CHIKDIRings_sxportFSLinfra_ColfE41E33, u] z]yassumss INDE Infra_ColfE41:3D53,MAT CHIKORings_sxpor
ERRORIF[MATC] Infra_C- .00, IDEX(lnfra_ColfE14D83,MATC -_saporPELInfr_C IDEX[Infra_CoEF15083,MAT CHIKOTRin

IDEX[Intra_Co$ESES083,MAT CHIKDRingz_sxportPil, Inflq_Eo‘lBSI.SESS‘U].E]]AABSUNSB INDIE(Infra_C

IDEX(Infra_CoEFL5033,MAT CHIKDIRings_sxportPiLinfra_ColfE311593,0,2) ) ABS($H40-NDEX Infra_C: J expartiPy
ERROR(IF[MATC] dnfra_C. 01, DEX{lnfrs_CoES1043,MAT CHKO1Rings_ssportP\ntrs_ColfBYLIE19,0),2[1+ABS{SNATINDEX Infra_ColSEAESO83,MATCHIKD Rings. avportPElinfra ColtEREEEE9,013)L0), wa
ERROR(IF[MATC] |nrn_c .u], 0 Xt ColfE§ 04 AT CHIKOTRnge_ssport®Shinfra_ ColfETTSES2.012]]« ASS(§11424NDE X frs_ColE§1ADESMATCHKDFinge_sspartttinirs ColEFEES)30)
ERROR(IF[MATCH IDEX(Infra_Co!4E$15033,MAT CHIKDTRing
ERRORF(MATGH[PSTSES 4 |nrm_0a-ma $HSE3, u] - AES {148 INDE X(lnfve_Co/$EFED13,MAT CHIKO Rings_cxport P nfro_ OofESEEE13,0) 1lnABS(BNASINDE X nfra_C
ERROR(IF(MATCH[PS1E3E45 Infra_C 00, AES( IDEX(Infra_Co!§EST3083,MATCHIKORings_ssportPHLinfra_Col§ES1:3E$9,0,2])+ ABS[SNA5-INDEX Infra_Col§EF15053,MAT CHIKOTRing2_ cxport'PS\ Infra_ColfE$15E33,0)31),0,
ERROR(IF(MATCH[PS155E46, Infra_t 0], 4B IDEX(Infra_Co!E$15053,MAT CHIKDTRings_exportPSLinfra_Col§ESLSE33,01.2) 1o ABS(SHAE-NDEX Infra_ColE$1.3053,MMAT CHIKOTRing 1infra_Col$EFIE$3,01,31).0),

ERROR(IF[MATCH[PS165B4T Infra_C olSHE2:5H$63,0), ABS[IMAT-INDEX Infra_C o fES14D$3,MATCHIKOTRings_exporttPELinfra_ColSES13ES9,00,2])+ ABS(NAT-ANDEX nfra_ColEFT5053,MAT CHIKOTRin P§LInfra_Col§EFLSE33,0)31),00, na
=IFERROR(IF (MATCH{P4154E4 3 Infra_ColH2 $HEE,0),ABS(Sh4S-INDEX (Infro_Col$E4LID33 MAT CHIKOMRing2_exportPilinfra_Col$E1542,00.2] 1+ ABS($H4E-INDEX [Infra_Col4E 1P4,Infra_ColEH3E$S,01,51).0), na
ERROIIF(MATCHPA1ESE Linfr,_ CeltH2 HIS,0)ABSIShIAS INDEXlfrs_ColfESEADAS MATCHIKOTR $1.3E43,01,31).0),
ERROR(IF(MATCH{P315$B50Infra_C. sportPinfra_ CoEHESERS,0031,0) van]
ERFORIF(MATCHPY1E5 nfra_ColSHEZ:SHIES,01, AES[:MSI INDEX(Ifro_ColbE414085, MA‘rcH[Kmnmg cxpartlPLInFra_ColBATIES8,0,5),0) man")
,cxpon'Pst|nnLcouBstsExso]5]]o “nan”|

portlPHLinfra_C: EBSHB:S.D] 2]]‘ABS[!NSE'INDEX[\nIrLCo‘!Bﬂ AD43 MATCHIKOMF
o_rpartPHLInfra_ColtE14E$3,0).2))+AES8NE3-INDEX Infra_CodB415D3.MAT CHKOTR
expartPELInfra_Col§ES1EE9,0),2))+ABSANS4-INDEX Infra_Col4E$1E083,M AT CHIKORing
ERROR(F (MATCH{P$168E55 Infra_Co/$HS2:8H16.3,0), ABS{$MEE-INDE X(Infra_Co$B$3D33 AT CHKOMRings_expartPiiinin_Co$EEEEE$9,0).2))+ABE(SHE5-INDEX(Infra_Col$B4LSD$3 MATCHIKORing:
ERROR(F (MATCH{P31E8B56 Infra_Co!SHE2:$H363, D] ABS($ME6-INDEX (Infra_Co!$E$E80$3,MATCHKORings_exportPLInfra_Col$E$14683,00,2))+ABS(SN56-INDE X Infra_Co4E$13083 MAT CHIKORing2_ cxport'Pﬂ Infra_ColESHESS, o] :3]] 0 an”)
ERROR(IF(MATCH Infra_C: IDEX(Infra_Co!3E$1:5043 MAT CHIKOIRings_exportP3iinfra_Col{B31$E33,0).2))e4 B3 (3NS5 T-INDEX(Infra_Co!SB$13033 MAT CHIKDRing.
ERROR(IF(MATCH Infra_C: .D]. IDEX(Infra_Co'tB3T30$3,MATCH{KO Rings_cxportPHLinfra_Co§B31:4683,00,2))+4B3(3N55-INDE X Infra_Co!$E313083 M AT CHIKOTR:
ERRORIF(MATC Infra_C: .00

ERROR(IF(MATC Infra_C 0. DEX{Infra_CoMESESDI3MAT CHIKD Rings._cxpertiPSLinfra_ColSEALE543.0).2)1+ABS(SNE SNDE X nfra_ColtBHADEIMATCHIKORings_cxp $14549.0],50).0)."nan
ERROR(IF(MATC nfra_C. .00, IDEX(Infra_CoB415083MMAT CHIKOMRings_exportPiLintraCol$E$13E32,0).2))rABS(SHEN-INDEX (Infra_Col$E4 13033 MAT CH{KORing: cxpun‘PH InflLCU‘SB“ 1553, o) s]] D] m"]
=IFERRORIIF (MATC Infra_C 0. IDEX(Infra_CoE415033MAT CHIKOTRings_exportPSLinfra_Col$E413532,00.2)1 ABS(SHEANDEX (Infra_C:
ERROR(IF(MATC Infra_C 0. IDEX(Infra_CoB45033MAT CHIKD1Ring
ERROR(IF(MATC infra_C 0. IDEX(Infra_CoB415033MAT CHIKDTRings_exportP$Linfra_Col$E13532,01.2))» ABS(SHE4-INDEX Infra_Col !
=IFERROFR{IF(MATE Infra_C: .0 IDEX(lnfra_Col§BT40E3,MATC ings_exportPHLnira_C IDEX{lnfra_Co! B4 £33, MAT CHIKOHFings_cxportP infra_Co{BF$543,0],5])0) "nan’)
ERRORIF[MATE dnfra_C ). E {lnfra_CoEF-E043MAT CHIKMRings_exportP$nfra_ColtBA4543,1).2] B3 $HEE-INDE K nfra_CoEfT3 MATCH{KO exportiPH infra_ColEH $5:45,0).5)).0).
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[MATCH Infra_C 0],
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ERRORIF[MATE Infra_C: .0 IDEX(lnfra_Col§B40E3,MATC _esporttPHinfra_C 0).2]} 4B IDE{Infra_CaE4$083,f AT CHIKMRings_exportP4Linfra_ColfB4:$53,0)3)).0.
ERRORIF[MATE nfra_C ). IDE%(Infra_CoE4-H033, M AT CHIKMRings_exportF$.infra_ColfE41:5533,01.2) ) ABS(HEG-NOEE Infra_CodE 053 M AT CHIKMRings_exportPH,Infra_ColfBi $553,0).5)).0). "m"]
FREARIFIMATCHIPARA Infra_ it HERA N ARSIEMAI-INOF X Inira_CodFtt-t043 MATCHIK I inns_exnortB4 Infra_ColtFtER4A 02 11eAREENASMOE S Infra_ColtFt1 083 MAT CHKMRinas_exnortP4 Infra ColtFit1ARER 00 3100 “nan®)
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A

LHD

LHS14. LHE14E
1

Loading Bucket Capacity m3 "
Feelative Diensity kgim5 5 5 3
Bulking Factor k3 1 1 1
Maizture content k3 - - -
Reelative Density After Blast kgtm3 2 2 2
Fill Factar k3 1 1 1
Ful_Speed kmhr 12 a 3
Empty_speed 0 3 El
iciency on zpeed % 1 1 1
applicd_speed kmthr 0 5 7
Loading s o [ [}
a i 13 o L}
Cornaring panalt 13 o L}
Total Fixed Cycls time z o o a
Bucket_lead t & " "
Cazt par hours 851 42
Maters par hours 7820
Tonleters per hour g 022
Cost par TanMeter [
TRUCK THEES THESD | THS4D
*Loading Buckst Capaciy w3 3
*Relative Denity [ 3 ] 3
*Bulking Factor % 1 1 1
“Maoisture content % - - -
*Rclative Dansity After Blast hgim3 2 H H
*Fill Factor % 1 1 1
“Trarel Speed ful (kmhr) a0 R
“Trarel Speed empty (hmthr) 0 ]
*Efficioncy on specd % 1 1 1
q ki a4 1 1
hr or [ [
hr o a a
o a a
hr o a a
"Bucket_load t 53 45 36
*Ciast per hour 250
Meters per hours 16 000
Tonleters per hour T36 335
Cost per TanMeter [
LHO taTruck cost ratic 1575 “*LHD i 18.75 times more eXpensive per tonmeter

Tipping time
Includes tipping time,

slowdown towards tip,

accelerate to tunnel.

Hauling
Travelling in tunnel

Loading Time
Includes loading time,
slowdown towards 1o

muckpile, accelerate to
tunnel.

Hauling
Travelling in tunnel

Cornering penalty
30m travelled at min
eed

Infra_Co KO1Rings_export LHD_Input __| CO-ORD_change Haul_Dist |
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| B | o ] LE| F | ] | H | | H
. LHD
z | LH5 1 LHS1E
3| Loading Bucket Capacity m3 1 7 1
< | Fielative Density kgim 2685 268 268
5 | Bulking Factar % 05 o5 as
5 | Tlaisture content % o o o
T Feelative Density After Blazt katm3 FAI1FS) 2GAI(1+1G5] =HAM1+HS)
s | Fill Factor % 03 03 03
5 | Full_Speed kmihr 0a
" | Empty_speed EX
" | Efficiancy an speed % 03
= | Applied_speed kmihe =FitF3
= | Loading z =60/3E00
| Tipping : 3043600
" | Cornaring penalt =
" | Tatal Fized Cyck time : =SUMFI3FIS)
| Bucker_load ' SFEFTFS
| Cost par houre
" | Mstarz par haurs
= | TanMaters per hour
] Cost por Tonblatar =G181G20

TRUCK THEGS THSSD THE4D Ui

2 oning fime. s N
=l *Landing Buchet Capacity D & B B Includes tipping time, slowdown towards tip, accelerate
2 | “Rielativs Dengity hghm3 265 268 rey o tunnel.
& | % 05 05 05
& | “Maisture content % ] ] o
e | “Felative Density After Blast kgtm SFa4l[1eFE5)  =GEAN1-GE5) =HZdif1eHz5)
& | *Fill Factor % 052 [E e
& | “Travel $peed full (kmthr) a0 1%
= | “Travel $peed empty (kmihr] a5 1%
Bl “Efficiency an spee % LE] 1
s | *#pplied_speed kmihe F23F 3 =G5
= *Loading he =H0IE00 FIBHS600)
54 | Tipping he 12043600 (5600
55 | *Cornering penalty = = =
s | “Total Fized Cycle time hr =SUMY
El “Bucket_load ' SFa3'FaTF 7 H2TH
35 | *Cost per hour zan
3 | Mloters per hours 321000
a | TonMeters per hour 39°G3T
ar | Coost per TanMeter SEHGA0
a
az | LHD ta Truck ozt ratia =G2itGal “*LHD! iz 18.74 time
as |
as |
a |
ar |
a |
as |
s0
s
s |
s |
s |
s
s
7 —
s |
s |
e |
st |
s |
6 |
]

Infra_Co KO1Rings_export

LHD Input _ |JRGTTRIESH
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TOl FEAFF -HIEE0

TO1S F5008 -GS

TO6 FH02F  -G1eE

TO FH03E G0

TO 33053 o140

TO3 FH06E  -H750

TOz0 FH08F  -H1750

To21 33098 -51750

TO22 33H3 51755

TO23 53128 -81758

TO24 53145 -81765

TO25 E318E  -EITTS

TO2E SIS -51TES

To2T 5318&  -51Ta5

TO2E F3203  -31505

TO23 S321E  -H1820

TOS0 F3233 51525

TOS F32dE 51825

TO52 F32E3 -51825

TO53 35218 -H1825

TOH4 FFEIF -51525

TOFS FF0E -51523

TOHE FFERI 51520

TOFT FIEIE 51515

TO3E 3 1510

TOF3 F3FES -51300

TO40 FIFEI BT

TO41 FIFI|-BITIS
33413 -3120
33428 3103
33443 -3WTO
33458 -B16ES
33473 -BIEE0
33488 31645
33503 -H1E23

32393 SRR
L-104

TOR2

TO o

TO4 525

TS s

TO% 25

TO 1225

TO 135

TO 5

TOz0 jL:A]

TO2 1375

Toz2 135

TO23 1375

TOz4 1375

TO25 140

TO26 45

To2T 150

TO28 150

TO23 1525

Tnan s
Infra_Co

Maz ol Max ol Mis of

32893
33005
33023
33055
33053
33068
33063
33088

3313
as1z8
33143

33158

3313
33158

33503

-B162E
-Bi61E
-B1610

-B160%
-H1605
-B1605

-B160%
-51515

51563

Lz

32956
33001
33016
3305

33046
33061
35076
33091
3306

33121
3336
bl
33166

Lt

575
675

1075
Has

51685
-B165E
-B1630
51135
51743
51145
51738
BTG
&0
B
B
B

51625

01Rings_export

32366
353001
33016
353031

3046
35061
33076
353091
35106

3321
353155

33151
35165

33541

33541
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=IMDEX(KOTTun_Ciol$$50:4E 1§32, MATCHIKOILHO_T onz'$C6 KOTTun_Col$A850:54832,0),MATCH{KOLHD_T onz!$E6. KO un_ColfASS0:8E'$50,00)
=IMDEX(KOTTun_ColtdS0:46 1§32, MATCHIKOILHO Tons$CT,KOMun_ColfA350:6A592,00,MAT CHKOILHD._Ton8ET,K0MTun_Col$A$50:86$50,0))
=IMDEX(KOTTun_Ciolt$50:46 1§32, MATCHIKOILHO_T ans'$C8 KOTTun_Col$A$50:54832,0),MATCH{KOLHD_T ons!$E5 K0T un_Colf ALS0:85'7$50,0))
=IMDEX(KOTTun_Ciolt$50:46 1§32, MATCHIKOILHO_T ans'$C:3 KOMTun_Col$A$50:54832,0),MATCH{KOILHD_T ons!$E3 K0T un_ColfASS0:85'7$50,00)
=IMDEX(KOTTun_Ciolt$50:46 1§32, MATCHIKOILHO_Tans$C0,KOTT un_Co!tA$50:54592,0),MAT CH{KOILHO_Tonz$EA0,KOTTun_ColtA350:467450,0))
=IMDEX(KOTTun_ColtdS0:46 1§32, MATCHIKOILHD Tons$CH KOTT un_Col3A350:44332,01 AT CH{KOILHD_T ons$B1KOTun_ColfA$50:85 450,07
=IMDEX(KOTTun_Ciolt$50:46 1§32, MATCHIKOILHO_Tans$CH2 KOTT un_Cio!8A$50:54592,0),MAT CHIKOILHO_Tans$EA2 KOTTun_ColtA350:46$50,0))
=IMDEX(KOTTun_Ciolt$50:46 1§32, MATCHIKOILHO_Tans$C13,KOTT un_Cio!8A$50:54592,0),MAT CHIKOILHO_Tans$EA3 K0T un_ColtA350:467450,0))
=IMDEX(KOTTun_Ciolt$50:46 1§32, MATCHIKOILHO_Tans$C14 KOTT un_Cio!tA$50:54592,0).MAT CHIKOILHO_Tans$E14 KOTTun_ColsA350:461$50,0))
=IMDEX[KOTTun_Ciolt$50:46 1§32, MATCHIKOILHO_T ans!$CH5,KOT un_Col$A350:54392,0) MAT CHIKGILHD_T ons'$EH5,KOTTun_Co!$A$50:857$50,00)
=INDEX[KOTTun_ColtAg50:46 Y $32, MATCHIKOILHO_T ons$C16 KOTT un_ColtA$50:FA552,0),MAT CH{KOILHO_Tons$E16 KOTT un_ColtA$50:45Y$50,0))
=INDEX[KOTTun_ColtA$50:46 Y $32,MATCHIKOILHO_T ons$CAT,KOM un_ColfA$50:£4152,0) MAT CH{ECLHD_T onsBH7 K0T un_Col$AL50:46 £50,0))
018, KOTT un_ColtA$50:54592,0),MAT CH{KOILHO_Tonz$EA8 KO TTun_ColtA$50:451$50,0))
X 013, K0T un_ColtA$50:54592,0),MAT CH{KOILHD_Tonz$EA3 KO TTun_ColtA$50:451$50,0))
=INDEX[KOTTun_Colfad50-46 1432, MATCHIKOILHO_T ans§C20,K0M un_ColfA$50:4 4432,0) M AT CH{KOTLHD_T ons!§ 520 K0T un_Cola$50:461150,0))
=INDEX[KOTTun_Colfad50:46 1432, MATCHIKILHO_T ans§C21 K0T un_ColgAf50:FA532,0),MAT CH{KOILHO_Tans§E21 K0 Tun_Coltat50:451450,0))
=INDEX[KOTTun_Colfad50-46 1432, MATCHIKILHO_T ans§C22 K0T un_ColtA$50:4 432 0) M AT CH{KOTLHD_T ons!§ 522 K0T un_Colaf50:461150,0))
=INDEX[KOTTun_ColfadS0-46 1432, MATCHIKILHO_T ans§C25,K0M un_ColtA350:4 4432 0) M AT CH{KOTLHD_T ons!§523 K0T un_Colaf50:461150,0])
=INDEX[KOTTun_Colfad50:46 1432, MATCHIKOILHO_T ans§C24 K0T un_ColtA$50:4 4432 0) AT CH{KOTLHD_T ons!fBi2d K0T un_Colafs0:461150,0])
=INDEX[KOTTun_Colfad50:46 1432, MATCHIKILHO_T ans§C25 K0MTun_Colf§50:5a32,0)MATCHKOTLHD_T ons! {525, K0T un_ColtA350:467 450,07
=INDEX[KOTTun_ColfadS0-46 1432, MATCHIKILHO_T ans§C26,K0M un_ColtA350:4 4432 0) AT CH{KOTLHD_T ons! 526 K0T un_Colaf50:461150,0))
=INDEX[KOTTun_Colfad50:46 7432, MATCHIKILHO_T ans§C2T K0T un_Colfa§50:5a32,0)MATCHKOILHD_T ons!{B2T K0T un_ColtA350:467 450,07
=INDEX[KOTTun_ColfadS0-46 1432, MATCHIKILHO_T ans§C26, K0T un_ColtA350:4 4432 0) AT CH{KOTLHD_T ons!§528 K0T un_Colaf50:461150,0))
=INDEX[KOTTun_ColfadS0:4E 1432 MATCHIKOILHO_T onel§C23, K0T un_ColfA350:4 AF32,0) AT CH{KOILHD_T onel§523 K0T un_Colaf50:451150,0))
=INDEX[KOTTun_ColfadS0:4E 432 MATCHIKOILHO_T onel§C30,K0M un_C ol A350:4 AF32,0) I AT CH{KOILHD_T onel§5-30,KOTT un_Colfaf50:451150,0))
=INDEX[KOTTun_ColfadS0:45 1432 MATCHIKOILHO T onel§C31,K0TT un_Colfad50:FA532,0),MAT CH{KOILHO_Tans§E:31,K0Tun_Colfas50:4ET450,0))
=INDEX[KOTTun_ColfadS0:4E 1432 MATCHIKOILHO_T onel§C32 K0T un_ColfA350:4 AF32,0) AT CH{KOILHD_T onel§5-32 KOTT un_Colaf50:451150,0))
=INDEX[KOTTun_ColfadS0:4E 432 MATCHIKOILHOL_T onel§C35, K0T un_ColfA350:4 A32,0) AT CH{KOILHD_T onel§533 KOTT un_Colaf50:451150,0))
=INDEX[KOTTun_ColffS0:06 T $32,MATCHIKOILHO_T 2ne§C34, K0T un_Co/fA350:4 A592,0) M AT CH{KOILHD_T orel§534 K0T un_ColfAg50:467150,0])
=INDEX[KOTTun_ColffS0:46 T $32,MATCH{KOILHO_T one§C35 K0T un_C84550:34832,0) AT CHKOILHD_T anclf B35, K0T un_Colf A350:367$50,0])
=INDEX[KOTTun_ColffS0:46 T $32,MATCHIKOILHO_T 2ne§C36, K0T un_C o/ A350:4 492,0) M AT CH{KOILHD_T orel§536, K0T un_ColfAg50:467150,0])
=INDEX[KOTTun_ColfgS0:46 T $32,MATCHIKOILHO_T one§C3T K0 un_C34550:34832,0) AT CHKOILHD_T anclfB37,K0M un_Colf A350:367$50,0])
=INDEX[KOTTun_ColfgS0:46 T 132, MATCHIKOILHO_T 2ne§C35, K0T un_Co/f.A350:4 4F92,0) I AT CH(KOILHD_T ore!§538 K0T un_ColfAg50:467150,0])
=INDEX[KOTTun_ColfgS0:46 1132, MATCHIKOILHO_T 2ne§C33, K0T un_Co/fA350:4 4592,0) M AT CH(KOILHD_T ore!§533,K0TT un_ColfAg50:467150,0])
=INDEX[KOTTun_ColfgS0:46 Y32, MATCHIKOILHO_T 2ne§CAD, K0T un_Co/f.A350:4 4592,0) I AT CH(KOILHD_T ore!§540,K0TT un_ColfAg50:457150,0])
=INDEX[KOTTun_ColfgS0:46 132, MATCHIKOILHO_T 2ne3C41,K0TT un_ColfAg50:F4132,0],MAT CH{KOILHO_Tonz3E41,K0Tun_ColfAt50:4E7$50,0))
=INDEX[KOTTun_ColfgS0:46 Y32, MATCHIKOILHO_T onel§CAZ K0T un_Co/f.A350:4 4592,0) I AT CH(KOILHD_T ore!§542,K0TT un_ColfAg50:467150,0])
=IMDEX[KOTTun_Go!$$50:46 T $32,MATCHIKOILHO_T 2n=$C43, K0T un_Go!$A350:34592,0) IAT GH(KOILHD_T ors!§543 K0T un_Go'$A$50:567150,0])
=IMDEX[KOTTun_Go!$$50:46 T $32,MATCHIKOILHO_T 2n=5C44, K0T un_Go!$A350:34592,0) IMATGH(KOILHD_T ors!§544 K0T un_Go'$A$50:557150,0])
=IMDEX[KOTTun_Go!$4$50:56 1 $32,MATCHIKOILHO_T onz'$C45 K0T un_Co!34550:54$32,0) AT GHKDILHD_T onz!$B45, K0T un_Co!$A350:567$50,07)
=IMDEX[KOTTun_Go!5$50:46 1 $32,MATCHIKOILHO_T 2nsSC46, K0T un_Go!$A550:44$32,0) IMAT GH(KOILHD_T ore
=IMDEX[KOTTun_Go!§4$50:46 1§32, MATCHIKOILHD_T 2nzSCAT K0T un_Co!8A550:5432,0) AT GHKDILHD_T on:
=IMDEX[KOTTun_Ciol$d50:4E 1§32, MATCHIKOILHO_T anz§C45, K0T un_Co/$A350:45$32,0) AT CH{KOTLHD_T ore
=IMDEX[KOTTun_Ciol$dS0:4E 1§32, MATCHIKOILHO_T onz'$C43, K0T un_Co/$A350:45$32,0) AT CH{KOTLHD_T ore
=INDEXKOTTun_Cal§gS0:4E ¥ $32,MATCHIKILHDL_T 20z 8C50 K0T un_CoBAg50:44$32,0) FATCHKOILHD_T on:
=IMDEX[KOTTun_Ciol$$50:4E 1§32, MATCHIKOILHO_T anz§CF,KO T un_Col$A$50:64492,0) MAT CHIKGILHD_Tons!
=IMDEX(KOTTun_Ciol$$50:4E 1§32, MATCHIKOILHOL_T anz$C52 KOTTun_CoA850:44832,0) MATCH{KOTLHD_T an:
=IMDEX(KOTTun_Ciol$$50:4E 1§32, MATCHIKOILHOL_T anz$CE5 KOMTun_Co8A850:54832,0) MATCH{KOTLHD_T ons!$B55,K0M un_Co!$A$50:8E7$50,00)
=IMDEX(KOTTun_Ciol$$50:4E 1§32, MATCHIKOILHOL_T anz$C54 KOTTun_Co8A850:54832,0)MATCH{KOTLHD_T ons!$E54, K0T un_Co!$A$50:8E7$50,00)
=IMDEX(KOTTun_Ciol$$50:4E 1§32, MATCHIKOILHO_T anz$C55 KOTT un_Col8A$50:54852,0),MAT CH{KOILHO_T anz$E55 KOTTun_ColsA$50:461450,0))
=IMDEX(KOTTun_Ciol$$50:4E 1§32, MATCHIKOILHO_T onz$C56 KOTTun_Co8A850:54832,0) MATCH{KOTLHD_T ons!$B56,KOMun_Co!$A$50:8E°$50,00)
=IMDEX(KOTTun_Ciolt$50:46 1§32, MATCHIKOILHO_Tans$C5TKOTT un_Co!tA$50:54592,0),MAT CH{KOILHO_Tanz$B5T K0T un_ColtA350:461$50,0))
=IMDEX(KOTTun_Ciol$4$50:46 1§32, MATCHIKOILHO_Tans'$C56 KOMTun_Col$A850:44832,0) MATCH{KOTLHD_T ons!$B58,K0M un_Co!$A350:367$50,00)
=IMDEX(KOTTun_Ciolt$50:46 1§32, MATCHIKOILHO_Tans'$C53 KOMTun_Col$A850:44832,0) MATCH{KOILHD_T ons!$B53,K0M un_Co!$A$50:867$50,00)
=IMDEX(KOTTun_Ciolt$50:4E 132, MATCHIKOILHO_Tans$CH0,K0M un_Co!$A350:44$32,0) AT CHKOILHD_Ton=!$E560,KOTT un_Col$A$50:467150,01)
=IMDEX(KOTTun_Colt$50:46 1§32, MATCHIKOILHO_Tans$CH1KOTT un_ColtA$50:54592,0)MAT CH(KOILHO_Tonz'$E61K0TTun_ColtA350:461450,0))
=IMDEX(KOTTun_Ciolt$50:46 1332, MATCHIKOILHO_Tons$C62 K0T un_Co/3A350:44$32,0) AT CH{KOTLHD_Ton:
=IMDEX(KOTTun_Ciolt$50:46 1§32, MATCHIKOILHO_Tans$C65 K0T un_Co/3A350:44$32,0) AT CH{KOTLHD_T on:
=IMDEX(KOTTun_Ciolt$50:4E 132, MATCHIKOILHO_Tons$C64, K0T un_Co!$A350:4 4332 ,0) AT CHKOILHD_T on=!$E64 KOTT un_ColtA$50:567150,0))
=INDEX[KOTTun_ColtAg50:46 Y $32,MATCHIKOLHO_T ons$C55 K0T un_ColfA450:44£32,0)ATCHKOILHD_T ons!$B65, K0T un_ColtA$50:4E £50,0))
=INDEX[KOTTun_ColtA$50-46 1§32, MATCHIKOILHO_T ons$C56,K0M un_ColtA$50:4 A$32,0) MATCH{KOTLHD_T ons!§B66 KOTT un_ColtA$50:461150,0))
=INDEX[KOTTun_ColtAg50:46 1§32, MATCHIKOILHO_T ons$C57 KOMTun_ColfA350:44£92,0)ATCHKOILHD_T ons!$B6T K0T un_Colt A$50:46 £50,0))
=INDEX[KOTTun_ColtA$50:46 Y $32, MATCHIKOILHO_T ons$C56, K0T un_ColtA350:4 4432 0) MATCH{KOTLHD_T ons!B68 KOTT un_ColtA$50:46150,0))
SIMOF KA un CioltAtS-4R Y432 MATEHOKHA Tons A3 KM Tun ot 44504412 1) MATCHKOLHN T rnst6RAS KT an_ ColtALa0-4R A5 01

E50 KT un_ColsASS04E 850,00
EiE K0T un_Col$A350:4E $50,00)
E52 KOTTun_C!$A$50:4E7350,00)

132

LI9ETO5
LI96TO50
L196T029
L196T026
L136TOZT
L196TO4
L196T0Z6
L136T045
L196TON
LI9ETONS
L196TO22
L196T043
L196T052
L136T025
L1SETO1S
L1SETO1T
Lt3ETo2
L13ET046
L136T023
L136TO16
L136TO1S
L1SET04T
L136TO24
L196TO1S
L196T020
L19ET04E
L196T033
L19ETO12
L19ET043
L19ETO34
L196T033
L19ET038
L19ETO35
L19ETOST
L19ETO36
L19ET040
L19ETO50
LIFT030
LI4ETO3
L1023
L19ETO4
L19ET042
LIFT023
LiFToT

LIFT043
LIFTo3

LIFTOLS

LIFTO44
LIFT026
L13ETO51
LTl

LIPT0ES

Lm0z
LT 045

Lm0t

LiFTOs

LiFT024
LiFTofT

LIFTO46
LiT023
LiTole

LiTots

LiTots

LTz

41640

SCCCC00CCCCO0O0O0CCCOOO0O0OCC00000C000000000000000000000000000000000000

41671

SCCCC00CCCCO0O0O0CCCOOO0O0OCC00000C000000000000000000000000000000000000

41693

4730

SCCCC00CCCCO0O0O0CCCOOO0O0OCC00000C000000000000000000000000000000000000
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Prosimity to Orebox Ouepasses Horth of Orebody Adjust These Tolerance Original

HOB OB OP1__|OPz__|OF: OP4_[OP5_[OP6_[OP7 _|OP8 |Tolerance| |OP1__|OP2 [OP3 [OP4 [OP5 |OP6 |OPT__|OP% # Y Adusts Adusty Hn n OP1__OF2 OP: OP4_OPS_OP6__OP7 _OP% |Tolerance
33008 -81723 14306 | 169.09 | 26689 | 296.81| 32609 | 04609 | 48623 - #3106 - - - - - - - - - oP1 3308283 -giE3e  ITE6IN0N 2132 332 -gEn oF1 |~ 3 fae | fa7 26 245 438 481
33023 81743 WME31| ME7E | 4097 | ZPish| 30185 | 52480 - 1631 - - - - - - - 0Pz 3283 818403 3029391736 EEEGBISS  53M3 81825 oP2 R 26 155 15 21 a4 El to
33038 -817ES 9444 | 12067 | 21933 | 24947 |  ZGLiT | 305 EIRTY B B B B B B oP3 3323263 GIBB0E  -IETIIZTAZI 40634355 33231 81369 OP3 158 1 0 &0 0 M 3 El
32083 81765 9163 | We.07 | zueet | 2 7.39 | 288, E1E2 - - - - - - oP4 2326283 919808 LNBZ7E7 4376989883 Q3262 27T OP4 187 155 W - 20 CORE- 20
33068 -B1763 TL3T | Gr45 | fakre| P4 5482 | 277 EEH - - - - - - 0OP5 3329263 18812 4TMOBZEE?  BOSZIIEZE 33298 G173 OPS 21 185 &0 I 30 20 28 20
33083 -81753 CE EEE] 241 | o, 4E1 | 267, &4 B B B B B B OP& 33322.69 13815 DIESEE  9BI9BIZ44 33323 BHTE OPE 45 214 90 &0 o #5264 0
33098 81755 &0 5253 | 17, 0 3190 | ena &0 - - - - - - oPT 3351178 ST I7EI245208 OBI30ETE 394 BN OP7 138 4l @z a6 0 23 T Ell El
333 -BIFED 51 7131 t60 E 6.47 | 275 51 - - - - - - oPs 3352902 -BI7IE7 673056285 9853712483 3352 -BIO7 OP% 461 434 33 91 288 264 an 20
33128 -B17ER 5340 | 4. B 977 | 22075 B B B B B B TRUE
33M3 -B1TTE 47 126. 5 18175 | a0z - - - - - - oo MEW
3308 -817aE 103 B 16273 | 14,8 - - - - - - oP1 oF1 £79 Tolerance Newpos to
33073 81795 54, A 1705 | t6ed - - - - - - oP2 701263379 op2 0545 oP1__ OP2 OP3 OP4 OPS _OP6__OP7 OP# |Tolerance
33188 81905 TTA0 | Werl| izl | 1s0. B B B B B B oP3 472035611 OP3 20338 oF1 |~ RIS Mm@z 408 %
32203 2118 - €081 | 8504 T 1223 - - - - - - oP4 020416135 oP4 23548 oP2 A EE R E 186 33 387 28
23218 -B1925 - 45, 6757 | o 11455 - - - - - - OP5 230431135 OP5 87147 OP2 125 38 " El 67 9 2% 324 El
33233 81928 B 4 CEE EEE] 41 B B B B B B OP& 9620446135 OP6 43647 OP4 156 123 oo S B 4 0 El
33248 8130 - [E 4850 @ 543 [H - - - - - - oPT 1263176159 oP7 rar OPS 188 162 &7 £ @ Mz o 5
33263 -81935 - [ 4154 5 7001 1 - - - - - - oPs 1293.232987 oP3 FIE] OPE 21 186 il 51 25 2 26 25
33278 -81338 - 56 azza| Ao 56.24 0 - - - - - - OP7 382 B3 298 2M M4 i 3 El
33293 81333 - fil 5401 0. [E¥] 40 - - - - - - OP% 405 @7 3 W 251 El El
32308 81932 - 2603 | & 41 4197 41 - - - - - - TRUE
33323 81930 - 5374 | 7 50 1 [ - - - - - - [Test1[Orepass Prosimity] [ TRE | 1
33338 81935 B iz, E . 40 4 B B B B B B [Test2 (AN Crepasses are South of Orebody] [ _TREE | 1
33353 -1338 - 125. 5 B 45 4 - - - - - - | Test 3 (Prosimity of Drepazses to Orebody] | TRUE | 1
33368 81933 - - 4, 5. 31 601 S} - - - - - -
33383 81t — | eassE | o B ot 5134 EE B B B B B B
33398 81923 - | 548 737 | iz 90.20 9020 - - - - - -
20413 81793 29291 | erlis | wret| T 140 120.37 2037 - - - - - -
33428 81765 31072 | 23104 | 22268 | 20 = 15017 15017 - - - - - - Result

LinX Lin Y o
33143 817aE 230, 227 | e4aze | zasse| 19 190.4; - 1 - - - - - - XCoord _|YCoord _|Coord from | Coord from TR i .
3458 2171 350, I03AT| 2eede | 25420 | 22529 207.23] 4000 - - - - - - - P 3312068 5181 3783 32| 2427
3373 81635 470.85 | 35 9767 | 2vanG | 25004 | 25203 | 4erd | 4099 B B B B B B P TEHALLE R 030 57| 2634
33488 -8167S 33160 |7 32181 | 303.01] 274 719 | Grag | 4nae - - - - - - P 3523118 EER 16T 41| 1755
33503 -81653 #13.77 |99 4745 | 529.25 | 90149 | 2840 50,1 55.13 55 - - - - - - = J326171 -B1876.52] 112 38| 17es . e @
33001 81718 152.05 | 17 275, 3058153 STATN R - Tz - - - - - - P 3529754 Sf873.15] 47 05| 217 o oK
33006 81728 135,64 | 16191 | 25a. 789, T 34034 | 478 E - - - - - - P EREE] EERES EEH £2| 2190 . IX :
23031 81750 867 | 1361 | zgs.2t | 26257 2odl ER - 102 - - - - - - 3 EREN] “gT732.15] TEl 95| 2727 . .
33046 -B17E3 5527 | fs72 | 28 24444 | 27506 | 2ov 5327 - - - - - - P R “EIF0B.25] 16,75 G.85] 2650 S peuii I
3061 81763 7707 |35 20001 | 29128 | 26160 | 283 77T B B B B B B | | . i
33076 81750 75 0072 |95 26513 | 26531 | 27h. 75 - - - - - - Unit Cost Per Tonne [To [EEEEE | 20341.00] Mz . .
23091 81753 5. 9329 | foahr | 2N41| 23983 | 260, 5 - - - - - - : i
3306 -B1755 7 7315 | 6 15792 | 2548 | o4 i B B B B B B 20341 * «"en
332 8176 6543 | 155, 18308 | 2004|230, - - - - - - B0 Az .
2WE BTTO 5596 | 127, 16516 | 192.0 12 - - - - - -
356 -B1TE AT | fe ME.ST| 1754 |t - - - - - -
3306 -B17HE . 4535 | 104 3105 | 157 73, B B B B B B
3381 -B17IE G 4ET 7. 332 | 1ea 160,21 45,1 - - - - - -
33196 -B1902 T4 550 il 9565 | 12, [ 55 1 - - - - - -
5ol 81920 - 6753 | 5al TEZT |10 [ 550 B B B B B B OrePass Tons
33226 81928 - - 41 & [ [ - - - - - -
3324 81830 - L0 i 0 - - - - - -
33256 8133 B 7 4 T B B B B B B
33271 81938 - L3 Il 623 [T - - - - - - x
32286 81935 - 0 7 00| 62z 0 - - - - - - :
33301 81933 - 7831 58 7 451 T - - - - - -
2336 81933 B 156 951 At 400 ] B B B B B B
23331 81933 - 105,50 167 3 0. 0.1 - - - - - -
33346 81935 - 113.25 351 6ls | 3 134 - - - - - - ,
33361 -B1935 B - 15371 0706 | 7581] 525 523 B B B B B B ;
3337681923 - | 23zas| isie2 | ie6| ozse | 7Tad - - 724 - - - - - - - -
Infra_Co KO1Rings_export LHD_Input K01Tun_Co KO1LHD_Tons CO-ORD_change Haul_Dist + 4 »
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A AE AL A AN A0 AP
0OF3 OF4__ OPS OFP& OF7__ OF8 Tolerance
n 158 1|7 245 438 461 Hn
b1 126 165 135 14 4 434 il
158 1z - 30 &0 30 3z 338 30
187 185 30 30 BN 286 3 30
216 185 B0 an - a0 260 288 30
245 24 30 (1] 00" 235 264 30
438 Eall 3z 286 260 | 30 30
461 434 308 ik 288 264 o 30
TRUE
e Newpos
oP1 oP2 0oP3 OP4  OPS5 OP6 OP7 0P8 Tolerance
- 6 125 156 128 Ell 38z 405 26
26 99 129 162 126 362 387 26
125 a3 = A E7 a9 296 a4 kil
156 123 o 36 ] 274 303 H
8% &2 BT 36" 26 242 272 25
an 186 Ll B1 25 & 221 251 25
382 363 236 274 42 e B H il
405 387 324 303 Pt 251 no- Kl
TRUE
b -
.
‘.A A'
.
*s . -
LX) .- .
‘
$
. - N
. .'”"'-.,.““"",.“ "
Fw XX
OrePass Tons

AR

AR

tat:

tat:

AR

B1EST 348

BITIT 443

AT

orF1
oFPz
oPz
OP4
OFS
OPE
oP?
[nla)

oF1
apPez
oPz
oPs
QPs
OPE
oFT?
oPg

AY

Tons
14 574 603

15129 214
2645 TG
TTA24929
4270983
2030608
2894477
8108 363

17 246 263
12 013 648

ETZ7
4980 226
9273026
2030600
2894 647
8108357

i

Loading
Ton Meter
164 375152
1740 803 275
621618 503
510100 328
713534 668
613331013
960 083 150
745 674 200

1606 161878
14898106 043
HIEIT 202
261282 860
B4 B12 210
553 030035
216132 &0
621202 896

AX

Hauling
Ton Meter ol
10033 757 BIE
10796 697 114

7 452 211 708
7020526 139
4640 961074
7726706 526

12 435 466 966
10486 002 504

d

709 526 602
12 707 832 707
4472033 863
4160 962 971
8081121823
7139076 428
NET3 07T 271
2818080 720

Loading TanMeters

AY

108 5733844
17236009
TLI0NET
B5 540173

Tr.eN2ERl

TEI23T4761

970322135
A13R36436

F207247812
1053701467
B0.6E402572
BOETEETEY
69.191:108
BE.E7IETTEE
82.30862839
TEE1ZET47E

A EBA EE
Loading
old Truck to LHI Weighted Ton meter
E] 1878 329 648 230
TI01Z69979 [ERE] 31631 145G
2720356141 [ERE] 11861967 773
9020416135 ©78 9579 815 228
HIL043135 ©7% 13513045 835
FE2I446135 [ERE] 1632 322 482
1263176159 B8 18 030608 234
1235232987 1878 14 003 353 063
new
[EhE] 20 145 352 501
05453638 ©78 35646 913275
4039815201 [ERE] 5 591 325 315
2354764369 [ERE] 4730843417
714654736 ©78 12 049653 428
4364666288 ©78 10 357 172 956
1TAT4E675 [ERE] 16303 642 165
1210859494 [ERE] 11666 350 001

Infra_Co

KO1Rings_export

Haul_Dist

BC

old
2033
22141
13821
12309
14576
14425
1Bz2.3
1727
new
748
19789
5148
940,82
12094
12935
16473
14388

ED EE EF EG EH El B
‘eighted TonMeter  Unit cost Original
40423435906 278 Total Unit Cost:
4441344273 2924
19314163479 2260
GEDDSH 3B 2133
22154006 966 2390
19353026007 241
0529075200 3085
24483955567 3020
Unit cost Updated
41854879103 2427 Total Unit Cost
43354751982 2ead
0BEIII T4 1755
2091396398 1785
201077525 2T
7EEE249394 2130
26982720036 2707
21454430721 2650

pading Unit cost tper ton (R)

Hauling Unit cost per tan (R)

Unit cost per ton (R}
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HOB VOB OF:; oP!
33008 =MIMIF[KORings NOEHIS: ATCHIESZSY 338 SIL0LMATCH $2:3AE$2.0)- BU.0.5GRT [[NDEASZ 833 AESIMAT CHIESZE T 335 T $I00)MATCH $2:3AE$2.0)|- 853 2-[NOER[SZS 33 AESIDMAT CHESS.8 Y338 T SILILMATCH $2SAESZI] AT = IF(INDEXS: FIINDEXS: -

33023 IM[IF K OMFings NCE % MATCH[ESZ 47354 $10,0)MATCH $2:3AE$2,0]>$C4.0,50RT(INDER $753:4 AEST0MATCHIESZ $7 833V $10.0,MATCH $2:3AE$2,0]|-$E4) E-[INDER[SZ$3:3 AEHID,MATCHES2.$ Y354 V10,0, MATCH 324 AESE0] 4T = IF(INDER($: F(INDER(3: -IF
33038 IM[IF K OTRings NCE % MATCH[ESZ TS 54T $10,0)MATCH S RES2, | $C8.0,50R T ([INDE $253:4 AESI0MATCHIESZ F7$ 34V $10,0,MATCH $2:4AE$2,0]|-$E5) E-(NOER($Z$ S AEFID,MATCHES2,$ Y454 T$10,0,MATCH SZAESZ0]4CE) F(INDEXS: -IF,
32053 IMIFKDTRing= MOEH(3: MATCHIESZEY 338 ATCH $2:3AE $2.0)) BC6.0.50RT([NDEX3Z83:3 AESILMATCHIESZ AV 338 S 10.0)MATCH $2:3AE$2.0)) $EE) 2 NOEX[SZS 33 AESI.MATCHESL.E Y333V $I00LMATCH 32:AES2.0]) $CE]" F(INDEXIS: -IF
33089 IM[IF (K OMFing: NCE MATCH[ES2 $743:4V$10,0)MATCH $2:3AE$2,0]]-$C7.0,50FT([INDER $753:3 AES0MATCHIES2 $V 333V $10.0,MATCH $2:4AE$2,0]|-$E7) 2-(INDER[$Z$ 33 AEHID,MATCHES2.$ V547 $10,0,MATCH 424 AE$20]|-4CT)" F(INDER(S: -IF
33083 IM[IF K OMFings e AATCH[ESZ 473 54 $10,0)MATCH $2:3AE$2,0]$C8,0,50FT([INDER $ 25 3:$ AESTOMATCHIESZ. £ 7§33V $ 10,0, MATCH $2:4 AE$2,0]|-$E8) E-([NDER[$Z8 3% AE FID,MATCHE$2,$ Y354 V10,0, MATCH $E4AE$L,0] 4T F(INDER%: -IF
33038 IM{IF (K OTRingz MDE[3 MATCHIESZ$T43:47$10,0) MATCH $2:AE$2,0 1 $C8,0, SR T[INDEX $Z53: 6 AESI0MATCHIESZ $7 334V $10.0,MATCH 424 AES2,01| $E9)° E-(INDEXSZS 3 AESID,MATCHESE S V54T ATCH $24AES20] 49 F(INDEX: -IF,
3313 INIFKDTRing: NOEH(3: LMATCHIESZEY 3387 ATCH $2:3AE $2.0)- $C10.0.S0RT(INDEX $Z3 33 AEST0MATCHIESZ 378337 $10.0MMAT CH] S $252:3AES2.0))- 8E10) 2-[INDEX3253:3 AESILMATCHIE$2 87833V $10.0LMAT 2823AES2.0])- ST 2]] F(INDEXS: -IF
33128 IM[IF K OMFings NCE % MATCH[ESZ 47547 $10,0)MATCH $2:3AE 42,0 ST SERT(INDEXZ85-AE 10 MATCHESZ $ V358 V3100 MATCH Z323AESL O] FETT 2e[l : ATCHIE$2.$'7$3:5V $10,0LMATCH] Z32:3AE$2.0)}-$C1]° 2 F(INDER(S: =IF
33143 =MIN[IF{KOTRings MDE[$ MATCHIESZ$T43:4 71,0, MATCH $2:3 AE$2,011- $C 12,0, 50RT|(INDEX$Z$3:$ AEFI0MATCHIES2 $7$3:5 Y $10.0LMATCH, $2:4 AE2,01]-$E12)" 2 (INDEX( MATCHES2EV$ 53 $10,0)MATCH $2:3AES2,01-$C12)" F(INDEXiS: =IF,
32158 IMIFKDTRing= MOEH[3: MATCHIESZE Y 338 ATCH $2:3AE $2.0)) BC12.0.50RT(INDEX $Z3 38 AESNMATCHIESZ 3YE33 7 $10.0MMATC $2:3AESE,0)) $E13]"2- (INDER(E: UMATCHESZ AT 333 $10.0)MATCH $2:3AES2, 0] SC13)" F(INDEXIS: -IF
33173 IM[IF (K OMFing: NCE MATCH[ES2 $743:4V$10,0)MATCH $2:3 AES2,0]-$C14, INDER($743:$ AEH1D MATCH(E$2 84547 10,0, MATC $2:$ AE$2, 01| $E14)"2. (INDER($233:$ AEHID, MATCH(ES2 $V 434V $10,0)MATCH $2:$AES2,0]1-$CH)" F(INDER(S: -IF
33138 IM[IF K OTRings NDER[$ IAATCH(ESZ,$T43:47$10,0)MATCH S AESZ 3150, INDER($Z43:4 AES10,MATCHESZ S 7435 T $10,0),MATC 42:4 AE2,0]|-$E15] 2-(INDEX(F MATCHESZ TS 53 T$10,0)MATC] 23 AESE, 0] $CH)" F(INDEXS: -IF,
33203 IM[IF[KOTRings MOEX[ MATCHIESZ,$733:4 73100 MATCH $2:5AE 52,01 STIE,0. INDER[$Z33:3AES10,MATCHES2 87 42: 7 $10,0)MATC $2:3AES2,01| $E1E]"2-(INDEX[¥: MATCHESZ V338 $10,0)MATCH $2:3AES2,01)-$C1)" F(INDEXE: =IF]
33218 INIF(KDTRingz NOEH(3: UMATCHIESZE Y334 ATCH $2:3AES2.0) - 8L, INDER($282:$AESI.MATCHES2 87828 v $IL0LMATCH $2:3 AES2,0)|-$E17]"2- (INDER(: LMATCHIESZ VS 38 $10.0)MATC) $2:3AES2.0)-$CT)" FINDEXI: -IF
33233 IM[IF K OMFings NCE % ATCH[ESE 473 54 $10,0)MATCH $2:3 AE$2,0]-$T15,0, INDEY[$Z83:$ AE4TMATCHIESZ.8Y: DL FATE $2:4 AEE, 01| $E15) 2 INDER($24 MATCHESZ 47353 T4 10,0)MATCH $2:4 AESE, 01 $C19)" F(INDER3: -IF
33248 IM{IF (K OTRingz MDE[3 MATCHIESZ$T43:47$10,0) MATCH $2:AES2,0 1 SC19,0, INDER[$Z53:$AES10MATCHES2 1§35 T $I0.0LMATCH” $2: AESE, 01| $E9Y 2 [ 33 MATCHESE $VS3ETSI00MATC $2:AES2,0]] $C1]° F(INDEXi: =IF,
33263 INIFKDTRing: NOEH(3: LMATCHIESZEY 3387 ATCH $2:3AE$2.0)|- $C20.0.50RT[[NDEX[SZ83:3AE $10.MATCH(ES2. 8V 53-8 Y100 MATCH] . 3232 AE $2.0))- 3520 2+(1 0MATCHIESZEY 333V S100)MATCH 3282:3AES2.0)-8C201°2]) F(INDEXS: -IF
33278 =MIN[IF[KOMFings NOER(3: MATCH[ESZ 47354 $10,0)MATCH $2:3AE$2.0) |- 3210 S0RTINDER 3753 AEOMATCHIESZ S T35V E10,IUMATC T32:4AESE,0]) BEETT 2oNDER[$2$5: 3 AEI0 MATCHIES2 $7$3:3 T $100LMATCH PHIFAESE0])- L2 2 FINDEX| -IF,
33293 IM{IF K OTRings MDER[$ MABTCHIESZ$T43:47$10,0,MATCH $ 23 AES20 - S22 SCRT(INOEX$2 MATCHES2$ 758 THI00LMATCH SEEAESL| | $EE2) 2] AESI0MATCHES 27§37 $I0.0)PAATCH $ 23 AES2 0L 22T FUNDEXS: -IF
32208 IMIFKDTRing= MOEH[3: MATCHIESZE Y 338 ATCH $2:3AE $2.0)) U220 5S0RT(INDER(E: ATCHES2.3 7888 7$110LMATCH $2:4AES2N)) $EE3)" 2| AESI0MATCHES2 7328V $10.0)MATCH $2:3AE2.0)| $C23) F(INDEXIS: -IF
33323 IM[IF (K OMFing: NCE MATCH[ES2 $743:4V$10,0)MATCH $2:4 AE$2,0]-$C24,0,50R T (INDER(E: ATCH(E$2, 833 $$10,0,MATCH 42 AES2,0]|4E2A) | AE$I0MATCH(ES2 $7$3:8V$10,0)MATCH $2-3AE 32,0 3C2AT F(INDER(S: -IF
33338 = e AATCH[ESZ 473 54 $10,0)MATCH $2:4 AE$2,0]|- $C°25,0,5GR T (INDER(E: FAATCHE$E, 3745874100, MATCH S EAAESL,0]|4EE5) 2| AE$10MATCH(ES2 478357 $10,0)ATCH $2:4 AESE,0]|-$C25) F(INDER(S: -IF
33383 2 NCE MATCHIESE ST $ 34 $10,0)MATCH 25 AE 2,011 BC26,050RT([INDEA(E: MATCHES2$VSE4T$10,0LMATCH SAESE]| $EEE) 2:( AESI0MATCHIES2 7§38V $10,0)MATCH $2:5AE 2,01 $C2E) F{INDEX(S: -IF
33365 2 NOEH(3: UMATCHIESZE Y334 ATCH $2:3AE$2.0)- 827 0.SORT(INDER(E: ATCHE$2.3 V83874110 MATCH 324 AESZN))SEET) 2 | AESIMATCHES2 873287 ATCH $2:3AES2.0)-$C27) FINDEXI: -IF
33383 = NCE % MATCH[ESZ 47547 $10,0)MATCH $2:3 AE$2,0]- $C28,0,50R T (INDER(E: AATCHESE, 374587 410,0) MATCH 324 AE$2,0]| ABE8) 2| AE$I0MATCH(ES2 $7$3:57$10,0)ATCH $23AES2.1]|-$L2E] F(INDER3: =IF
33338 2 NCE % MATCHIESZ T 54 $10,0)MATCH $2:3 AEE2,01 $C2905SCRT(INDEX(E: MATCHIES2 4754700 MATCH S 2 AESZ]| $EE9) T ATCH(ES2,$7$38V$10,0,MATCH $2:3AE$2,011-$C 25" F(NDEX$: -IF,
32412 = MOEH[3: MATCHIESZE Y 338 ATCH $2:3AE$2.0)) BCI00E0RT(INDER[ZS M ATCHES2.3 Va8 T3 1L0LMATCH] S S22 SAES2]) $E30) 2 A TCHIES2 BT 33:8Y ATCH"Vn" $282:3AE$2.0)) $C30) F(INDEXIS: -IF
33428 =MIN[IF[KOMRings DER[32 ETCH(ES 2, $7$3:$7$10,0LMATCH $2:3AE$2,0] - $CI10, INDEY[$735:3 E410.MATCHIE$2.4 V333V HI0ILMATCH 50" 3 782:4 AES2.0]|-$EGTT 241 TCHIE$ 247353 V100 MATCH[ Tn" $ 2§23 AE$E,0])-$C31]" 2 F(INDER(3: -IF
33443 =MINIF(KOTRings | IF(IMDE[3: MATCHIESZET33:47 31,0 MATCH $2:3AES20]) $C JAATCH(ESZ,8Y$3:8 Y3100 MATCH" 324AE32,0])-3832]" 2 ATCHIESZ 3§23 $10,0)MATCH $2:5AE82,01 $C32) FlINDEX]: =IF
33458 INIF(KDTRingz [=IF(INDEX;3: UMATCHIESZE Y334 ATCH $2:3AE$2.0)) 80 MATCHES2.8 V3874110 MATCH 32 4AES2.0))-4033) 2 ATCHIESZ AT, ATCH $2:3AES2.0)- 3T FINDEXI: -IF
33473 =MIN[IF[KOMFings [=IF(INDES3 ATCH[ESE 473 54 $10,0)MATCH $2:3AEE2,0]) 8T FAATCHE$E,$7$3:$7410,0)MATCH S 24 AESL]|SEH) 2| ATCH(ESZ, 874388100, MATCH $2:3AES2,0]|-$CT4 = IF(INDER($: F(INDE(: -IF
3n438 IM{IF (K OTRingz (< IF(NDExTS: MATCHIESZ$T43:47$10,0) MATCH $2:3AES2,0])r 3 FAATCHES2,$7$3:3 7310, MATCH $24AE$2,0]) $538]" 20 ATCH(ES2, 373347 $10,0,MATCH $2:3AE$2,11 $CI0I = IF(PIDEX(S: F(INDEX: -IF,
33503 INIFKDTRing: = IF(INDEx[3: LMATCHIESZEY 3387 ATCH $2:3AE$2.0]) L. MATCHES2.37 53873110 MATCH $2:8AES20])-$036)" 2 ATCHIESZE T3, ATCH $2:3AE$2.0)- $CIE] F(INDEXS: -IF
330005 IM[IF K OMFings [=IF(INDES3 MATCH[ESZ 47354 $10,0)MATCH $2:3AE£2.0] 80 AATCH(E$E.$733:373 10,0, MATCH $2HAES20] 457 2 ATCHE$Z,$7$5:47$10,0,MATCH $2:35AE$2,0]|- $C57 F(INDER(3: =IF
30155 IM{IF K OTRings [-IF(NDEx(3: MABTCHIESZ$T43:47$10,0,MATCH AZIRELZ | 3T FAATCHE$Z,$7$3:$ 73100, MATCH $ZYAEYZ0)| 4] 2o ATCH(ESZ$T$38 $10,0,MATCH VI AESE, 01| $CIEL FUNDEXS: -IF)
320305 IMIFKDTRing= [= IFINDEX[: MATCHIESZE Y 338 ATCH $2:3AE$2.0]) 8L MATCHES2.3VEE8 TS0 MATCH $2:AES20]) $039)°2+ ATCHIESZE T3, ATCH $2:3AE2.0) $C39)" F(INDEXIS: -IF
330455 IM[IF (K OMFing: [=IF(INDEX% MATCH[ES2 $743:4V$10,0)MATCH 323 AE$2.0)) 80 ATCH(E$2,8Y$3:$$10,0,MATCH 32 $AES20]-4EH0]" 20 A TCHIES2 $7 93 $7$10,0) MATCH $2:4AE$2,0]|- $C40" F(INDEH(: -IF
330805 IM[IF K OMFings [=IF(INDER3 AATCH[ESZ 473 54 $10,0)MATCH $23AEER0) 30 METCHESZ$T$33VHILILMATCH $2:3 AEEE, 01| $EAT) 21 TCHESZATE3 751 TCH] FAESLI|- ST ] FINDEX|3: -IF
30755 IM[IFKOTRingz [ IF(INDEj3 MATCHIESE ST $ 34 $10,0)MATCH $2AEF2.0]) 5T MATCHES2,$7$3:3 7310, MATCH S2AES20]| $E42)° 2 ATCHES 2,37 $38Y$10,0LMATCH B2 AES2,01 $CA2T F(INDEX: -IF
0905 =MIN{IF{KTFiing2 [<IF(INDEH3: UMATCHIESZE Y334 ATCH $2:3AES2.0)) 80 MATCHES2.8 V3874110 MATCH 32 4AES20])-4B43)" 2 ATCHIESZ AT, ATCH $2:3AES2.0) - 3T FINDEXI: -IF
331055 IM[IF K OMFings [=IF(INDES3 MATCH[ESZ 47547 $10,0)MATCH $2:3AE$2,0] 0 ATCH(E$2,37$3$7$10,0,MATCH 32 HAESZ0] AT 2] ATCHE$Z,$7$5:47$10,0,MATCH TR F(INDE(S: =IF
331205 IM{IF K OTRings [ IF(NDEx[3: MATCHIESZ$T43:4 71,0, MATCH 42:3REL2,0]) 3T ATCH(E$2,87$ %4 T$10,0,MATCH $24AEL2,0])-4E48]" 20 ATCH(ES2,$7$38V$10,0,MATCH 42:3AE$2,0]-$C4EI F(NDEX$: -IF,
321255 IMIFKDTRing= [= IFINDEX[: MATCHIESZE Y 338 ATCH $2:3AEE2.0]) 5L ATCHES2.3 7888 7$110LMATCH $2:AES20]) $E46)" 2+ ATCHIESESY 823V S1L0LMATCH $2:3AE$2.0)} SCAE] F(INDEXIS: -IF
331505 IM[IF K OMFings [=IF(INDES3 MATCH[ESZ 47354 $10,0)MATCH $2:3AE£2.0]) 8 AATCH(E$E.$733:373 10,0, MATCH 32 HAES20]4E4T] 20 ATCHE$Z,$7$5:47$10,0,MATCH $2:3AE$2,0]|- $CAT F(INDE(S: =IF
36 IM[IF K OTRings [=IF(INDEX3 MATCH[ESZ TS 54T $10,0)MATCH $2EPEF20) 30 FAATCH(E$Z,$7$3:$ 73100, MATCH S EPESZ]|4E4E) 2 ATCH[ESZ$T$5:47$10,0,MATCH REF F(INDEX(S: -
331805 IM[IF[KOTRings [ IF(INDExS: MATCHIESZ,$733:4 73100 MATCH $2:3AE$2,0]] 30 MAATCHES2,8733:3 73100, MATCH 324AES20]|- 3545 2 ATCH(ES2, 37338V $10,0,MATCH $2:3AES2,1] $CAAI FUNDEX(S: -IF]
331955 INIF(KDTRingz [=IF(INDEX;3: UMATCHIESZE Y334 ATCH $2:3AE$2.0)) 80 MATCHES2.8 V43874 1L0LMATCH $2:$AES2.0])-4E50)" 2 TCHIESZ Y338 ATCH $2:3AES2.0]1- 0501 F(INDE;: I
332105 IM[IF K OMFings [=IF(INDES3 ATCH[ESE 473 54 $10,0)MATCH $2:3AEE2,0]) 8T METCHESZ $ 73537 $I00MATCH #n" $ Z32:4-AESE0])-$E5TT Zo[1 C FEESEY TC $AE$2,0])- 30512 F(INDER3: -IF
332255 IM{IF (K OTRingz (< IF(NDExTS: MATCHIESZ$T43:47$10,0) MATCH $2:3AE$2,0])r 35 MAATCHES2.$7$3:$ 73110, MATCH 32ZHAES20]]-3E52] 2| ATCHES 2,37 $38Y$10,0LMATCH $2:3AE 32,11 $C62T F(INDEX: -IF,
332405 INIFKDTRing: = IF(INDEx[3: LMATCHIESZEY 3387 ATCH $2:3AE$2.0]) 80 MATCHES2.37 53873110 MATCH 328 AESZ))-§053) 2 [ ATCHIESZE T3, ATCH $2:3AE32.0)- 3053 F(INDEXS: -IF
332555 IM[IF K OMFings [=IF(INDES3 MATCH[ESZ 47547 $10,0)MATCH $2:3AE$2,0]> $C54.0 ATCH(E$2,37$3$7$10,0,MATCH 324 AE$2,0]| 4E54) 2s| ETCH(ESZ, 73387 $10,0LMATCH $2:5AE$2,0]|- $C54] ™ F(INDE(S: =IF
332705 IM{IF K OTRings [ IF(NDEx[3: MATCHIESZ$T43:4 71,0, MATCH 42:3REL2,0] $C8 ATCH(E$2,87$ %4 T$10,0,MATCH $Z4AEL20))- 3555 2| ATCH(ES2,$7$38V$10,0,MATCH 42:3AE$2,0]-$C5AI F(NDEX$: -IF,
322955 IMIFKDTRing= [= IFINDEX[: MATCHIESZE Y 338 ATCH $2:3AE$2.0]) 5T ATCHES2.3 7888 7$110LMATCH $2:AES2)) $E56)" 2| MATCHIESZE Y S3:3T ATCH $2:3AE$2.0) SCHE) 8 < FINDEA(E: -IF
333005 =MIN[IF[KOMFiing: [=IF(INDEX% MATCH[ES2 $743:4V$10,0)MATCH 324 AE$2.0)) L ATCH(E$2, 833 $$10,0,MATCH 424 AE$2.0]|4EE7) 2| | ATCH(ES2. $7$3:37$10,0,MATCH $2:4AE$2,0]|- 4057 ~IF(FDEH(3: F(INDEH(: -IF
333165 IM[IF K OMFings [=IF(INDER3 AATCH[ESZ 473 54 $10,0)MATCH $23AEER0) 30 AATCH(E$E,$7$3:$7310,0)MATCH S EAAE L] $E58) 2| ETCH(ESZ,$7$3:8 8100, MATCH $2:4 AES2,0]|-$C56) ~IF(INDER{$243%:$4 - F[NDER(3: -
33305 IM[IF[KOTRings [ IF(INDExS: MATCHIESZ,$733:4 73100 MATCH $2:3AE$2,0]]r 30 MAATCHES2,8733:3 73100, MATCH 32:$AE32,0]]-3555)" 2 (INDEX[S ATCHIES2, 873387 310,0)MATCH Vn" $2$2:8AE52,0])-$C59] 4] = F(INDERS: -IF]
3355 INIF(KDTRingz [=IF(INDEX;3: UMATCHIESZE Y334 ATCH $2:3AE$2.0)- U600 ATCHE$2.3 V838 7$11.0LMATCH $2:4AE$2.0))-$560)"2- (INDER[324 ATCHIES2 478287 $10.0)MATCH $2:3AES2.0]1- 0RO F(INDE;: I
333605 IM[IF K OMFings [=IF(INDES3 ETCH(ES 2, $7$3:$7$10,0LMATCH $2:3 AE$2,0]>$C61,0,50) 1 MATCHIE $2, 87357 10.0)) 324 AE32, |- BEETT 24 INDER3 23 IMATCHIESZ $ 783571 TCH["Tn" $ 2423 AE$2,0])- $C61" 2 F(INDER3: -IF
333785 =MINIF(KOIRings - IF(INDEX[$Z43:4 AE$10MATCHIESZ $743:4 V10,0, MATCH $2:RES2 0T $CE20EARTIINDEX$Z43 S AEFIL MATCHIES2 VS5 THN, T4 FRESL O] $E62T 2o INDEX $283:3 AES 10 MATCHIES 2 $7 3.8V $10,0, MATCHVn™ $Z2. SRS, 011-$CE2T 21 = IF(INDEX; =IF)

Infra_Co 01Rings_export LHD_Input K01Tun_Co KO1LHD_Tons CO-ORD_change Haul_Dist 4
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Direpasses North of Orebodu
oP1 oPz oP3 P4

ARD)| ATCHIOS2.8 3387 $IL0LMATCH $2:3AE$2.0]J> U3 AES(INDER[SZ33-8AESILMAT CHIOBZ 5T $3:3 T $10.0LMATCH $2:3 AES2.0)||-PBS(8E3])< 7.5 ADS(NDER[BZ$3:3 ATCHIO32.8 Y538 TS I00LMATCHL 328 AESZ]| |- ABS(SE] 7511 AND[NDER[3E = IF [ANDINOER[ 2] =IF[ANDINDER[BZ 835 AE E10.MAT C) VEIEVSIOLMA
(AND) ATCH(O$2,$'v 458 T $10.0MATCH " $Z$ 23 AE$2,0] ) $C4 ASS(INDER[$Z43:5AE$10 M ATCHO$2 $7$5:3 7 $10,0) MATCH $2:3 AE$2,0]||-FBS($E4])< 7.5, ABS(NDER[$2 ATCH(O$2,$'v$ 54 7410,0,MATCH" $2:4AE$2,0])- AES($E4]1-75)1) [AND(INDER($ 2 = IF (A NO[INDER{$2] =IF | AND(NDER(3: ATCH AV $3:3HI0,0) A
(AND) ATCH(CH2,$ 438 T 10,0 MATCH V" $Z$ 2 AESZ,0] ) $L5. AES(INDER[$Z43-EAES 10 MATCH OS2 37§ 53 T$10,0)MATCH 42:4 AE2,0]|)-PES($E5]): 7.5, ADS(NDER $2 ATCH|O$2,4 7454 T$10,0,[MATCH" SEAESZ] || AES($ES]-T 5L AND(NDER[$2 < IF(AND [ARD{INDEX$: ATCH AT B
AND)| ATCHIOS2.8Y 338 T$I0.0LMATCH V" 428 2:3AE$2.0]» $CE AES(INDER[$Z83:8AESIMATCHOS2 3V 338 Y $10.0)MATCH $2:3 AES2.0)|) ABS(SEE))< 7.5 ABSNDER[SZ43:3 ATCHIO32.8 Y338 VS10.0LMATCHL" 32:4AE82.0]] ABSISEE]: AND[NDER[32 < IF(AND AMDINDE: ATCH AVTIBTHI0LMAA
(AND) AATCHOSE $'V4 54 10,0, MATCH[ V" $7$2 $AE$2,0] b $C7  ABS(INDER$ 743 $AE$T0MATCH D32 8458V 410,0,MATCH $2:4 AE$2,0]||- FBS($E7])< 75, ADS(INDEH[$2 ETCH(O$2, 37333 7410,0) MATCH] 424 AE$2,0]]- AES($ET]l>-7 5L AND(NDER($3 - IF(ARD (AND) ATCH V0SS0 ILMA
] FAATCH(D$2, 87354 T 4100, MATCH[ " $Z7$ 2:$AE $2,0 1o $C8, ASS(IMOER $ 247 FAEST0MATCH D82 47453 V10,0, MATCH +2:4 AE$2,0]|)-PES($E%])< 7.5, ADS[NDER[$2 ATCH(O$2,4 '3 54 74100 [MATCH" S EAAESL0]| | AES($EE]-T 5L ANDNDER($2 < IF (2RO (AND) ATCH TEI4Y B
AND AT CHIO$2, 8 V34T $10,0,MATCH V" $Z$2 SAESZ0 1 $C9) ABSINDER $Z43EAESI0MATCH D$2 S 438 ATCH 24 AEE2,01|| PES($E4])< 75 ABSINDER ST ATCHID$2,$ VS 54T ATCH” $24AE$2,0])) ASS($EA] T 5), AND(INDEX[$2] = F(AND) AND) ATCH VSEET B
ARD)| LMATCHIDS2.8 Y3387 $10.0LMATCH " $282 8AES2.0] ) C10.[AESINDEX[$Z83 SAESIDIATCHOS2.5 7 $3:3 7 $10.0)MATCHL n" 3282:3AES.10)))- ABS$E10])< 7 5 ABSINDEXS: MATCHID$2.87 3238V $10.0)MATCH[ vin" 3282:3AES2.0))]- ABS(8B10])> -7 51.10] AND[NDER[32 < IF(ARD (AND) ATCH AVSIITHI0LMA
(AND) AATCH[O$2, 80354 7 $10,0,MATCH[ V" $Z$2:$AE$2,0] 1 $C [ AES(NDER[37$5: 3 AE10 MATCHOSZ 473 5:57$10,0) MATCH win" $2$2:$AE$2,0])|- ABS$E)c 75, ABS[INDER[$Z: ATCHO32 47833 T $100LMATCH 2424 AE$2,0]))- AES($E):-75)10] AND(INDEX[$2 = IF (AND) (AND) ATCH(F$Z 37 $3: 7S 10,0) WA,
AND) MATCHIO$2,$ VS 4 $10,0,MATCH " $Z$ 25 AES20] 1 $C12, AESINDEX[$Z$3EAEF D MATCHO$2,8 v §3:3 Y $10.0) MATCHL Kn" S22 AES2.0)))- ABS$E12])< T 5 LAESINDEX( ATCHIOS 2. 47§37 $10.0)MATCH $2:3AE$2,01)-AES[$E12]]> 7.5, AND(INDEX[$2| - IF [AMO(MDEX[$2] -IF (AMD) ATCH Va4 2
ARD)| MATCHIDS2.8 VS 38T $I00LMATCH " 428 2:8AES2.0] ) 013, AES(INDEX[$Z83:3AESI0.MATCHOS2 37 $3:3 Y $10.0) MATCH $2:3 AESEN)| AES(SE13]): 75 ABSINDER(S: ATCHID$2. 478287 $10.0)MATCH $2:3AE$2.0)|) ABS[$ET]] 751 AND[NDER[$E = IF(ARD FLANDI ATCHF$2.3 Y338 VSIL0LMA
(AND) ETCH(O$2,$Y43:87$10,0) MATCH 32 $AE$2,0]]> $CM, [ ABSNDEH[$Z93 $AESID MATCH( OS2, V43 47 $10,0 MATCH $2:$ AE2,01] |- ABS($EM ) 75, AES(INDER(S: ATCH(O2 47838V $10,0) MATCH $2:3AE$2,0]|)- ABS[$E1]>-7 5.1 AND(NDER($3 - IF(ARD (AND) ATCH(F$2 4 'VS5:4'vE10,0,[MA
(AND) FAATCH(O$Z,$7$3:47$10,0) MATCH $Z3AEYZ,0])> $C16, [ AES(NDER[$Z4 - 3AEY 10 MATCH OS2, 37§33 73100 MATCH 42:3 AES 2,01 AES($E15]): 15, AES(INDER(S: ATCH[D$2,$7$3:37$10,0) MATCH $2:3AE$2,0)|)- PES($ETS]j>-7.5)1 AND(NDER[$2 < IF(AND [ANID) ATCH{RSZAVE34T: B
AND MAATCH(OS2 87 $3:87$10,0 MATCH 32:3AE$2,0]]» $C16,[ AESINDEX[$Z33:3AE 410 MATCH D82 37§33 VS 10,0 MATCH $2:3 AES2, 1| ABS[$ETE]): 7.5 ABSNDER(S: ATCHIO32, 878237 $10,0) MATCHL $2:3AE32,1]]] ABS($ETE|]s 7). AND[NDER[$2 < IF(ARD AND) ATCHIFE2A Y3347} B
ARD)| LMATCHIDS2.8 V3387 $10.0.MATCH " 4282 8AE $2.0] ) $C12. AESINDER[$Z83:3AE S0 MATCH 0325V S8 Y $10.0) MATCH $2:3 AES20)|]-ABS (BT ) 75 ABSNDER(S: ATCHID$2.47 8287 $10.0)AATCH $2:3AE$2.0)|-ABS($ETT|]> 7 5.1 AND[NDER($2 < IF(ARD AND) ATCH AVSIETHINLMA
(AND) FAATCHIO$2,8 74 54 V10,0 ATCH " $Z7$ 24 AE $2,0] 1 $C19, AES(INDER$Z4 34 AE HI0MATCHO$ 2,37 $5:4 v $10,0) IATCH $2:$ AE2,01]|-AES($ B8]} 7.5, ASS(INDER(S: ATCHO 2478347 $10,0)MATCH AE$2,0]])-ABS{$ETE))> T 511 ANDNDER($2 < IF(ARD (AND) ATCH TEI4Y 2
AND MATCHIO$2, 8 VS a4 $10,0,MATCH " $Z$25AES2,0 1 $C19, AESINDEX$Z$3SAES 0 MATCHOS2 47 $3:4 v $10,0) MATCHL Hn” T2 AE42,0)) ABS$E191)<7 5 AES(NDER$Z43 ATCHID$2,$7$3:37$10,0) MATEH b2 AES2,01) ABS($ET]] 75, AND(INDEX[$2] = F(AND) AND) ATCH VST B
ARD)| LMATCHIDS2.8 Y3387 $10.0LMATCH V" $2 82 8AESZ.0]l $C201 ABS[NDE$Z33:3AESI0MATCHIDS2.8 3387 $10.0 MATCH[ s " $2 82 3AE $2.0]) - ABS($B20))< 7 5 ABSINDERSZE3-3AES N MAT CHIOS2.8 7§38 $10L0LMATCH " S22 $AES2.0]|- ABSIE20]J>—7 5,11 AND[NDER[32 < IF(ARD (AND) ATCH AVSIITHI0LMA
(AND) AATCH(OS2,$ 7354 V10,0, MATCH[ V" $7 82 $AE$2,0] b $C71, ABS(INDER $Z$3-$AE$10IMATCHOB2 3 Y $3:4 Y$10,0] MATCH T3 AEE0]) - AES($E2 1k 7 5 AESINDER$ 2553 AEI,MATCH[O$2,$ 7§33 7 $10,0,MATCH] ZH23AESE,0]]]- ABS($B21] )57 51L0) AND(INDEX[$2 = IF (AND) F(AND) ATCH(F$Z 37333V 10,0) WA,
AND) MATCH(O$2,$ 7S 54T $10,0,MATCH Y $Z$ 2 S AESZ0 ]I $C 22, ABSINDE 32553 AEFI0MATCHIDSE,§ T4 54 T $10,0 AT S22 || AES($EE2]) 75 AESNDEX 325 3:3 AEFI0MAT CHIOSE ST $ 547 $10,0, MATC $Z3AEL20)|| AES(YEZZ]-T5),1 AND(INDEX[$7 - IF (AND F (AN ATCH VEEST B
ARD)| MATCHIDS2.8 Y333 $10.0LMATCH V" $282 8AES2.0]l $022 ABSNDEX 32833 AESI0MATCHIDSE 8 T334 T $10.0 MATCH(” $2:3AES2.0]|) ABS[SEE3)): 75 ABSINDEXSZ83:3AE 0 MATCHIDSE SV S24T S10.0LMATC 32:3AES2.0)]) ABS[SEE3]): 75).1 AND[NDER[$E = IF(ARD AND) ATCHF$2.3 Y338 VSIL0LMA
(AND) ATCH(D$2,$' V454V $10.0)MATCH Vr" $7$2:$AE$2,0])> $C24 [ AES{INDEN[$2$3:3 AEHIMATCHO$2 $ 74547 410,0) MATCH $2:3AE$2.0)||- ABS($E24])< 7 5. ABS(NDER$243- 3 AEHI0 MATCHIDS2 873 V100 MATC 424 AE$2,0]||- ABS($E24])> T )., AND(NDER($3 - IF(ARD (AND) ATCH(PS2 AV E047: B
] ETCH(O$E,$7 3387 $10,0) MATCH ", $2$2:$AE $2,0] o $C25,[AES{NDER($ Z$3:3 AESI0,MUATCH(O$E,$ T43:47$10,0) MATCH $23AES2,0)|| ABS($E25]) 75, ABSNDER§ 243 AEFI0 MATCHIOSZ £ T334 7 $10,0 MATC 424 AE$E,0]||- ABS$EE5] T 5). ANDNDER($2 < IF (2RO (AND) ATCH{FSZAVEE4T: B
AND) AT CHICH2,8 Y43 T 10,0 MATCH 0 $ZS2AESZ,0] b $L26 | AESINDEN$ZH3: 5 AESILMATCHI OS2, $ Y434 TH10,0) MATCH $2AES20] || ABS[$EEE] ) 75 ABSINDEXSZE3:0AEHI0 MAT CHIOSE ST $ 47 $10,0,MATC $2:3AE$2,0)]) AES(EZE]l T5).1 AND(INDEX[$2] = F(AND) AND) ATCH(FE2 AV $3:47; 2
ARD)| ATCHIDS2.8 V838 100 MATCH " 42323 AE $2.0))» $C27 AESNDE$253: 3 AESILMATCHDS2. 87423 8T $10.0) FATCH $2:3AE$2.0)||-ABS($EET | 75 ABSNDER$Z43:3 AESI0 MATCHIDS 2. VS 34V $10.0LMATC 323 AE$2.0) |- ABSEEET ) 75).1 AND[NDER($2 < IF(ARD AND) ATCH AVSLEY B
(AND) AATCH[O$2 87354 7$10,0,MATCH V" $Z$2:$AE$2,0] 1 $C28 | ABS[NDER[$ 2353 AESI0MATCHIO$2,$ 7354 V4100, MATCH $2:3AE$2,0]|)- AES($5E8])< 7 5, ABS(NDER(: ATCH[D$2 7338 7$10,0) MATCH $2:3AE$2,0]||- ABS($EE8])> T 5). AND(NDER($2 = IF(ARD (AND) ATCH ENEIEN B
AND) BT CHCE2, 8V 38T $10,0) MATCH 1" $Z 25 8E 62,01 $C29, BESNDER[$743 AT CHO$E,$ TS 347 $10,0, [MATC $2:$AESZ0]|-ABS($EE9)) 75 ABSINDEN: ATCHD$2,$ 73347 $10,0) MATCH $2:3AEE2,0][|-ABS($EES]) T5).L AND(IMDEX[$2] = F(AND ANy ATCH V$34Y: B
ARD)| MATCHIDS2.8 VS EE T $I00LMATCH " 42828 AE S2.0] ) BC30. AESNDEX[S ATCHIOS2.8 T3 38T $10.0.MATCH[" $2:3AES20]|) ABS(SE30)): 75 ABSINDENS, ATCHIO$2.8 324 ATCH $2:3AES2.0)]) ABS[SEZ0]): 75).1 AND(NDER(32 = IF(ARD AND) ATCH AVTILY B
] ETCH(O$E $7$3:87$10,0) MATCH $2:3AE$2.0] ) $C31 ABSINDER[$Z8 33 AE 0 MATCH( 082 3 V834 v $10.0) MATCH[ " $2$2:$ AE$2.01)) |- AES[$E3T))< T B AESINDER[$7% TCHOR 287858 V110 MATCH $2:3AE$2,0]])- FBS($EH]]> -7 5.L0] AND(NDER($2 = IF(AND[IMNDE $2 =IF | AND) ATCH V554 B
AND MATCHIDS2 87338 $I00LIMATCH " 282 80 $2.0]1 $C32 [ AES(NDEX[$Z53: MATCHIDSE.E T334 Y $I0,0 MATCH $2:3AE$2,0]]] ABSISE32)) 7.5 ABSINDEX$253: MATCHIDS2 873247 ) $2:3AE$2,0]]] ABS[$ET2]): 75,1 ANMD{IMDEX[$2] = IF[AND) AN ATCH V34T A
ARD)| LMATCHIDS2.8 V3387 $10.0.MATCH V" 6282 SAESZ0 ] $C73. ABS[NDER 3242 ATCHIDS2.8 73387 $10.0.MATCH $2:3AES2.0)||-ABS($ET3]) 75 AESNDER 3243 MATCHIDS2 8T 4347 C| 323 AE$2.0)||-ABSEET3]) 75).1 AND[NDER($2 < IF(ARD AND) ATCH AVSIETHINLMA
(AND) AATCH{CS2, 8§38 $10,0) MATCH (", 2§23 AE 82,01 $C4 AES(INDER[$233 A TCH(O$E,$743:47$10,0) MATCH 423 AESL0]|) AES($E ]} 75, AES(NDER 3 243 FATCHO32, 474547 | 424 AE$2,0]||- ABS$EH])T5). ANDNDER($2 < IF(ARD (AND) ATCH AVEEAT B
AND ATCHI D52 8 V438 T $10,0LMATCH n $Z$2$AE $2,0] | $C35 AESINDER[$Z53 ATCHICH2,$ T4 38 T$10,0, MATCH $2AESZI]|) ABS[$EI5]) 75 ABSINDEXSZS] MATCHO$2 4T 434 CH $2:AEE2,0]1| ABS$ETE]) T5).1 AND(INDEX[$2] = F(AND) AND) ATCH AVEAT B
ARD)| ATCHIOS2.8 338 T$I0.0LMATCH V" 62323 AE $2.0) ) $C36 | AES(NDEH[3Z53 ATCHIOS2.8 73387 $10.0.MATCH $2:3AE$2.0)||-ABS[3E36) )< 7.5 ABSINDER 3283 MATCHIDSE 873387 Ci $2:3AE$2.0)||-ABS[FE36])> 7.5).1 AND[NDER[32 < IF(ARD (AND) ATCH AVSIITHI0LMA
(AND) IAATCHIOS2. 83387 $I0,0) MATCH(n", $2 §2:38E $2.0] 1 $L-37 [ AES(INDER[ 3733 A TCH(O$E,$7$3:87$10,0) MATCH $2:3AE$2,0]|| AES($557 )< 75, AES(NDER 3253 IATCRO32 74547 | $2:3AE$2,0]|) ABS$EST ) T AND(NDER($2 = IF (2RO (AND) ATCH AVEI3 TS0 ILMA
AND) BT CH 2, 8V 38T $10,0) MATCH] (" $2 § 25 BE$2,0 1 $L35 BES(INDER $743 A TCHO$E,$ 73 54 10,0, [MATC $ESAESL0] | AES($E58]) 15, AES(INDER S 243 FIATCRO$2 7438 (= S 23 AEE2] (- AES$ETE] 5L AND(INDEX[$7 - IF (AND AN ATCH VEEST B
ARD)| MATCHIDS2.8 Y3337 $10.0LMATCH V" 5282 SAES2.0]| $C29. ABSNDEX 3252 ATCHIOS2.8 7338 Y$10.0.MATCH $2:3AES2.0)|) ABS[SE39)) 75 ABSINDEX 353 MATCHID$2.8 7338 Ci 32:3AE$2.0)]) ABS[SETI]): 75).1 AND[NDER[$E = IF(ARD AND) ATCH AVTIBTHI0LMAA
(AND) IAATCH{CE2 8V EEE Y HI0,0) MATCH Vn" $2 $2:38E §2.0] 1 $C40,(AESINDER (3233 | MATCHIOSE,$ 7454 $10,0, MATCH $2:$AE$2,0][|- AES($54D]) 75, AES(INDER 3243 ATCHOH2 474347410, | $2:$AE$2,0]]|- ABS$EAD]) T AND(NDER($3 - IF(ARD (AND) ATCH V0SS0 ILMA
] AATCH{CS2, 8 V4387 $10,0) MATCH (", $Z§2:3 AE 8 2,0] 1 $C41, AES(INDER| $283: MATCH D323 734 TS 10,0 MATCH 323 AESE0]||-AES($E4T)): 1.5 ABSINDER$ 2% 5:3 AEFUMATCHIO$Z, § T $ 53 TH CH| $2:3 AES2,0]|)- AES4EH]> 75 ANDNDER($2 < IF (2RO (AND) ATCH TEI4Y B
AND) AT CH D2, 8V 38 $10,0) MATCH] 1" $Z$2AES2,0 1 $T4 2, AESINDEX[$253 MATCHID$2,8 T4 EET$10,0 MATCH $2AESEN] || ABS(SEA2] ) T8 ABSINDEXSZ53 MATCHIO$2 87§34 Ci $25AEE2,0] [ ABS$EA2]) 7! AND(INDEX[$2] = F(AND) AND) ATCH VSEET 2
ARD)| LMATCHIDS2.8 V3387 $10.0.MATCH V" 6282 SAESZ0 ] 043 AES[NDER 3287 ATCHIDS2.8 73387 $10.0.MATCH $2:3AE$2.0)||-AES(SE43]) 75 AESNDER 3247 MATCHIDS2 8T 4347 C| 323 AE$2.0)||-ABSEEA3]) 75).1 AND[NDER($2 < IF(ARD F(ANDI ATCH AVSIETHINLMA
(AND) ATCHICS2, 87438 7 $10.0. MATCH " $Z$ 23 AE $2.0] ) $C44 ABS{INDER[$233 A TCH(O$E,$7$3:87$10,0) MATCH $2:3AE$2,0]])- AES($544])< 75, ABS(NDER 3253 IATCRO32 574547 | $2:3AE$2,0]||- ABS($EH])> T 5)., AND(NDER($2 = IF(ARD F{AND) ATCH AVEI3TSI00LMA
AND) ATCH(O$2,$7$3:4T$10,0) MATCH V1", $Z$2:$ AE$2,0] 1 $C45,(AESNDER[$ 743 A TCH(O$2,$733:47$10,0) MATC $2:$AESZ0]1)-ABS[$E45]) 75, ABSNDEX$ 743 MATCHO$2, 87434 (= $2:3AE$2,0)])- AES($EE]L-T5).1 ANDNDER[$2 < IF(AND AND) ATCH AVEIAT 2
ARD)| ATCHIOS2.8 Y338 T$I00LMATCH V" 428 2:3AE$2.0] ) SUAE [ AES{NDER[3Z33 ATCHIOS2.8 T3 33T $10.0 MATC $2:3AES2.0]|) ABS[SE4E] )< 75 ABSINDEX 353 MATCHID$2.8 7338 Ci 32:3AES2.0)]) ABS[SEAE]): 75).1 AND[NDER[$E = IF(ARD AND) ATCH AVTIBTHI0LMAA
(AND) IAATCHICS2. $V 3387 $I0,0)MATCH (n", $2 §2:38E $2.0] 1 $C47 [ AES(INDER[ 3733 A TCH(O$E,$7$3:87$10,0) MATCH $2:3AE$2,0]|| AES($547])< 75, AES(NDER 3253 IATCRO32 74547 | $2:3AE$2,0]|) ABS($E4T] ) T AND(NDER($2 = IF (2RO (AND) ATCH AVEI3 TS0 ILMA
(AND) ABTCHCH 2,8V 38T $10,0) MATCH] (" $Z 23 BE$2,0] 1 $C45 BES(INDER 4243 MATCH[O$E,$ 73 54T $10,0, [ATC S 23 AESLN]|) AES($E48]) 15, A INDER$2%3 FIATCHO$2 87438 | ST AEF2,] |- AES$EAE] T 5).L AND(NDER[$2 < IF(AND [ANID) ATCH Va4 B
AND A TCH(DF2, 8V 38T $10 0 MATCH] 1" $Z82:3AE 82,01 $049, ABSNDER[$233 MATCHIDSE,8 73337 $10,0 [MATC $2:3AES2,0]|| ABS[$E49] )< 75 ABSINDEX 53 MATCHO32, 87§24 Ci 32:3AE$2,0]]| ABS[FEAS]): 75).1 AND(INDEX[$2] = IF [AND) AND) ATCH YEEET B
ARD)| LMATCHIDS2.8 V3387 $10.0. MATCH V" 4282 SAESZ.0]l $C50. A 3 \MATCHIDS2.8 73387 $10.0.MATCH $2:3AE$2.0)||-ABS($E0]): 75 ABS(NDER 3243 MATCHIDS2 87§28 310, C| 323 AE$2.0)||-ABSEE50])> 75).1 AND[NDER($2 < IF(ARD AND) ATCH AVSIETHINLMA
(AND) FAATCHIO$2,8 7454 V10,0 MATCH " $ 74 24 AE$2,0] ) $C5, Al MATCHID$Z37$3:4 v $ 10,0 MATEH Z$3:3AESE,U]) - AES($E5T T 5IAES(INDER$Z TCHIO$Z, 87§53 TH 1 CHI $2:3 AE$2,0]])- PES($E51]]> -7 5A0] ANDNDER($2 < IF(ARD (AND) ATCH TEI4Y 2
AND MAATCHIO$2, 8 VS 34T $10,0,MATCH " ST 82 BAES2,0 1 $C ATCH(O$2,$T$3:8 T $10,0) MATCH $2$AES20]|| ABS($E52)) 75 ABSINDENS: MATCHIO$2 87§38 i $25AEE2,0] [ ABS$ES2]) T5).1 AND(INDEX[$2] = F(AND) AND) ATCH VSEET B
ARD)| LMATCHIDS2.8Y3 387 $10.0LMATCH V" $282 SAESZ0] > $C53 ATCHIOS2.8 73387 $10.0.MATCH $2:3AE$2.0] |- ABS[3E53)) 7.5 ABSINDENS: MATCHIDSE 873387 CH[" $2:3AE$2.0)||-ABS[FE53]) 7.5).1 AND[NDER[32 < IF(ARD (AND) ATCH AVSIITHI0LMA
(AND) ATCH(CS2. 87338 $ 1) MATCH 0" $2 $2-5AE $2.1] | $C54 A TCH(O$E,$7$3:87$10,0) MATCH $2:3AE$2,0]]|- AES($554])< 7 5, ABS(NDER(: IATCRO32 574547 | $2:3AE$2,0]||- ABS($E54])> T 5). AND(NDER($2 = IF(ARD (AND) ATCH AVEI3TSI00LMA
AND) ATCHICH2,$ Y438 T$10.0LMATCH " $Z$ 2 AES2, 0] $C° A TCH(O$2,$733:47$10,0) MATC $2:3AES20]|-ABS($E55)) 75, ABSINDEN: MATCHO$2, 87434 (= $2:3AEE2,0][1-ABS[$ESS] ) T5).1 ANDNDER[$2 < IF(AND AND) ATCH AVEIAT 2
ARD)| ATCHIOS2.8 Y338 T$I00LMATCH V" 423 2:3AE $2.0])» $TSE, ATCHIOS2.8 T3 33T $10.0 MATC $2:3AE2.0]|) ABS[SE6)): 75 ABSINDENS, MATCHID$2.8 7338 Ci 32:3AE$2.0)]) ABS[SESE]): 75).1 AND[NDER[$E = IF(ARD AND) ATCH AVTILY B
(AND) | AETCH(O32, $7 4387 $10,0) MATCH[ n" $2 32 $AE 32,0 $T5T ATCH(O$2,$7$ 54 $10,0, MATCH $2:$AE$2,0]||- AES($E57]) 7 5[ AES(MNDERS: ATCH{O$2 474547 | 424 AE$2,0]||- ABS($EET|}>T5). (AND(INDEX[$2|- IF (AND(INDER[$2| -IF (AND) ATCH AVEIY: B
] FAATCH(O$2, 873 54 V10,0 ATCH P $Z$ 24 AE $2,0] 1 $T° B TCH(O$E,$7$3:87$10,0) MATCH $ 23 AESL,0] || AES($E68])< 75, AES(NDER: FATCHO32, 47454 (= 424 AE$E,]||- AES[$ESE]) T 5). AND(INDER[$ 2 - IF [ANO(INDER[$2] -IF (0] ATCH VEESY B
AND MATCHID$2,8 Y333 $10,0LMATCH " $Z825AES2,0 1 ST A TCH(OS2, 8 T33:8 T $10,1] AT $2:3AES2,0]]| ABS[$E59))< 7.5 ABSINDENS: MATCHO32, 87§24 Ci 32:3AE$2,0]]| ABS[FESS]): 75).1 AND[NDER[$2 < IF(ARD AND) ATCH YEEET B
ARD)| UMATCHIDS2.8V3 387 $10.0.MATCH V" 4282 SAESZ0] 1 $C60. ATCHID$2.$ 73387 $10.0.MATCH $2:3AE$2.0]||-ABS($EE0]): 75 ABS(NDER 3243 ATCHID3Z 473347 $10.0)MATCH 323 AE$2.0)||-ABSHEED])> 75).1 AND[NDER($2 < IF(ARD AND) ATCH AVSLEY B
(AND) FAATCHIOS2 80354 V10,0, MATCH " $Z$ 2 AE$2,0] 1 $CE1, AATCH[OSZAVE3 Y R ILOMBTCHL W 32823 AE42.0] |- AES[ $EE 17 5 ABSINDIER[$ 75 58 AESMATCHIS2,$ 783371 CH["Rn" $Z$2:3AE$2,0]])- ABS[$EE(]> -7 5].10] AND(NDER($2 = IF(ARD (AND) ATCH EYEXEYS B
AND) | MBTCH D2, §V 38T $10,0) MATCH] ™" $Z§2:$8E$2,0]1 $T62 [ AESINDEX $233:$ AES I MATCHIDSZ § 7§38 §10,0 MATCH Rn" $Z$2.$AE $2,011- ABSI $E62)1 75 [AESINDEX$Z$3: AEFI MATCHDF2 87§57 $10,0) MATCH 4" $Z§2 $AE$2,0111-RES$EEZ -7 51,101 ANDNDER 43 = IF{AND AND) ATCH Y34 2
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7 ]
AND ANDINDER]$2] -SUM[05:¥3]
(AND) AND(INDER]$7 =SUR[04:4)]
AND) AND(INDE{$2| -SUM[05:5]
AND F(AND(NDER($2 = SUM[0E:VE)
(AND) AND(INDER] $2 =SUR[O77)
(AND) ‘AND(INDE $2 - SUM[05:E)]
AND AND(INDE{$7] =SUM[08:¥3)
AND AHD(NDEA($2 - SOM[OILVID
] AND(INDER] $7 =SUROMEVT
AND) AMD(NDEX[$7) = SUM[012:V12]
AND AND(NDEH($2 =SOM[O1Z V1)
(AND) ANDINDE{$2] ~SUMOM-V4)
AND) EHD(NDER{$2 = SUM{OIEV
AND AHD[NDEX[$2 =SUM[OIEVE
] AND(INDER{$2] ~SUMOIT-V7)
AND) AND(INDER{ $2 = SUM[1EV1E
AND AMD(NDEX[$2] = SUM{OIZ V1S
AND AND(NDER[$2]=SUM[020:v2)
(AND) AND{INDER{$2 =SUM[OEVZT
AND) EHD(NDE? $2|-SUM[0z2vze] |
AND AND(NDEX($2 =S0M[023:¥23)
(AND) AND(INDER]$7 =SUM[ 02432
(AND) END(NDER $2,=SUM{025VZ5
AND AND(INDEX]$2| = SUM{026:¥26
] AHD(NDER{$2 - SUM[02T¥2T)
] AND(INDER{$2 = SUM[OZEMES
AND) AMD(INDEX{$7|=SUM[023:¥29
AND AMD(NDEX($2 =SOM[030:¥30)
] EHD(NDER{$2 = SUM[OFE V3T
AND AMD[NDEX[$2) =SUM[032:¥32)
] AND(INDER]$7] ~SUM[05333)
AND) AND(INDER $2 - SUM[ 05475
AND AMD(NDEX] $2 = SUM[035-¥35)
AND AHD(NDER($2 - SOM|036:¥35)
(AND) AND(INDER{$7 =SUM[05T7)
AND) EHD(NDE $2 = SUM[035¥35)
AND AMD(NDEX($2 =S0M[033:¥33)
(AND) ANDINDE]$7] ~=SUR040:40)
(AND) EHD(NDER $7 = SUM{041vaT
AND AMD(NDEX]$2] = SUM[042:742)
] AHD(NDER[$2] - SUM[043:43)
] AND(INDIER]$2 = SUM[ O3
AND) AMD(NDEX]$7 = SUM[045-¥#5)
AND AMD(NDEX($2 =SUM[04E:716)
(AND) AND(INDER{$7 =SUM[04Tv47)
AND) EHD(NDER $2 = SUM[045:¥43)
AND AMD[NDEX[$2]=SUM[093:¥33
] AND(INDER]$2 =SUM{050:Y5D
AND) AND(NDER $2=SUM{O5LVE] |
AND AMD(NDEX]$2 = SUM[052¥52)
AND AHD(NDER($2 -S0M|053:¥53)
] AND(INDIER]$2 = SUM[0545:
AND) AMD(INDEX{$7| = SUM{ 05555
AND AMD(NDEX($2 = SUM|0E-¥56)
(AND) AND{INDER{$2 SUM[O5TYET
(AND) END(INDER $2| = SUM{05EN5S
AND AMD[NDEX[$2 =50M 053:¥53)
] A HD(NDER{$2] - SUM[0B1Y50)
] ANDINDER{$7] =SUM[OBEVET)
ANDIINDE|$3 = IF[AND{INDEX[$2] =SUM0EZVE2]
Infra_Co KO1Rings_export

® s E A HE AC AD
Adjust These
H v Adjustt Adjusty n
oP1 33082.83 -g1832 37.9261001742566 2132161065569 A3
oP2 IHI2ES 818403 50.293317355502 15.6664515313503 =AB4Z4
OP3 1323283 318803 1673274285653 11.4063435429035 - 2525
OoP4 2326283 -§1280.8 -LIIBZ7ET0992ETE 4.37638968317861 =ABEZE
oPS 3329283 18812 4 8.0529152463603 =8B7.27
OP6 1332283 18815 -0 HEGHTESERTME 9B1961243960759 -2B3ZE
OP7 3351178 K TEIZ4520762449 LIBIA0EEEETS =AB3.Z8
oP3 33528.02 81T 16780562854 4241 985ITIZ46265039 <A1
oLo NEW
oP1 Haul_DistHz oF1 =Haul_DistHz
oP2 SORT([24-23)(24-23)+( A/ oP2 = IF[SERT((AD4-AD3)[AD4-AD W[ AE4- AL AE4-AE )< 100, ADI3 SORT([AD4-ADS I ADH-AD3) AE4-AES|TAES-AES)) ADISSORTI ADH-A03) (AD4-AD3)(AE4- AESY(AE4- AEI|128)
OP3 SORT([Z5-Z4)(Z5-24)+( A oP3 = IF[SORT][AD5-A04) [ADS-A04[AES- AE4) | AES-AE4))< 100 4014 SORT([ADS- A0 [ ADS-A04)o[ AES-AES] [AES-AE]), A0 SORT([ADS-A04) [ADS-AD4) AES-AES) [ AET- AE4)J'1.23)
OoP4 SORT((ZE-Z5)T26-25)+( A oP4 = IF[SERT[[AD6-ADE) [ADE-ADE b AEE- AES] | AES-AES))< 100 ADT6 SORT([ADE-ADE | ADE-ADE)[ AES-AES] [AEE-AES]), ANG.SORT([ADE-ADS) [ ALS-ADE)| AEE-AES] | AES-AES)"1.28)
OP5 [[27-26] (272614 OP5 = IF[SERT][AD7-A06) [ADT-A0E W AET-AEE) | AE7-AEE)|< 100 AD1G SORTI[ADT -ADE | ADT-ADE) [ AET-AEE] AET-AEE])ADNE-SGFT([ADT-ADE) [ ADT-ADE)| AE7-AEE) | AET-AEG]".26)
OP6 SERT([Z8-Z7)(26-27)+( A/ OP& = IF[SORT][AD8- A7) [ADE-ADT W[AEE-AET)'| AES-AET))< 100 ADTF SORT([ADB- A0 ADE-ADT)o[ AES-AET] [AES-AET]), ADIF-SORT( ADS-ADT) [ ADS-ADT) AES-AET) [ AES- AET)'1.23)
OP7 F(SGRT((Z8-Z8)(Z9-28)+( A oPT = IF[SORT][AD3-ADE) [ADS-ADEAES- AES)|AES-AES))< 100 ADIE SORT([ADS-ADEIADI-ADE)[AES-AES] [AES-AEE], ADIESORT([ADI-ADS) [ADS-ADS) AES-AEE) [AES-AES)'1.23)
oP3 F(SERT([Z10-Z9)"[210-Z9)(¢ oPs = IF[SEAT][ADI0-A09)ADI0-A09)+[AE10- AEST[AE- AES]): 100,401 SERT(| ADI0-A09) TADID-AD)+ [ AE1-AES][AEN-AES]) ADI-SERT(|ADI-A09) TADI0-ADI)H AEW-AEST[AEN-AES)I 28]
[TestT [Drepass Prosimity] [c2Fzs ] =IF(AC24- TRUELD)

[Test2 (ANl Crepasses are Sout

= IF (UMW 3w ET)= 0.TRJEF Al - IF (AC2

RUEAD)

| Test 3 (Frosimity of Orepazses

=IF(MIN{TA2:3T): 40, TRUE F A - IF[ACZE= TRUE,10]

Result
2in X Coord from Base |4 in ¥ Coord from Base
¥ Coord Case Case
P FE3 =233 = BATIRR =BG
= = AATEAA =BG
= - = BATE AR -EGIS
P- = AATE-AP -BGIE
P - = AASTAR =BGIT
P B ~AATEARE -BGiE
P 929 = AATI AT -EGIE
= 240210 =~ AALD-AATD -BG20
Unit Cost Per Tonne [Tol -EKT =AEH
LHD_Input KO1Tun_Co KO1LHD_Tons Haul_Dist + 1

CO-ORD_change

137



AD

n
=AB3Z3
=AB4+74
=AB5.Z5
=ABEZE
=ABT.Z7
=ABS.28
=AB3Z3
=AB10-210

MEW

=Haul_DistHZ

=IF(SGRT[AD4-ADI{AD4- ADS)o AE4-AEII{AE4-AEY]k 100,AD12. SORT([AD4-AD| AD4- ADZ)s[AES-AE I AE4- AEH]), ADN3. SORT((AD4- AD3)ADS-ADI W AE4- AES) [AE4-AES) .28
=IF(SQRT[A05-A04][AD5-AD4)e{ AES-AE4]TAES- AE4)) 100,401 SORT([ ADS-A04] (A0S Ao AES-AE4I[AES-AE]), ACTM. SORT([AD5- A4 TADS-AD4 ) AET- AE) [AES-AES)) 128
=IF[SORT([ADE-ADE] ALE-ADS){ AEE-AES]TAEE-AESJ¢ 100,AD16 SQRT([ADE-ALS) [ADE- ADE)s(AEE-AEI [ AEE-AEE])ALNE- SORT([ADE- ADS)TADE-ADE W AEE-AES) [AEE-AES) 128
=IF[SERTI[AD7-ADG ADT-ADE)| AET-AEET| AET-AEE) ) 100.AD1G SERT([ADT-ADE| [ ADT-A0E) AE7-AEEI| AE7-AEE])ACHE- SEFT{(ADT-ADE ) AD7-ADE - AET-AEG) TAET-AEE) 126
=IF(SQRT[A08-A07) [ ADS-ADT)o[ AEE-AET)AES- AET)J 100,401 SQRT([ ADE-A07) (A8 ADT)o[AES-AET AES-AET]),ADF SORT([ A8 A7) [AD-ADT W AES- AET) [AEE-AET))1.28
=IF(SORT[[AD9-A0E] [ AD3-ADE) AES-AES]TAES-AES)) 100,AD 18 SORT([ADS-ADE) (ADS- ADE)(AES-AESI[AES-AEE])ACHE- SORT([ADS- ADE)[AD-ADEMAES-AES) [AES-AES) 128

=IF[SORT([ADI0-ADS) [ AD0- A0} AEID-AES) [ AEI-AES )¢ 100.AD18-SORTIADI-ADS) [ADI0-ADS | [AEI-AES) [AE-AES)).ADIS-SORT([ADI0-ADS) [ADIN- AL AEI-AES) (AEN-AES|] 28]

=IF(AC24=TRUEL0)
=IF[AC25=TRUELD)
=IF[AC26=TRUE, L0

=BG
=BG
=BGIE
=BGIE
=BG17
=BGIE
=BG1E
=BG20

Infra_Co KO1Rings_export _—_ CO-ORD_change Haul_Dist

1
1
]
1
1
)

HE

tn
=ACI-AAT
=AC4+AR4
=ACE.AAG
=ACE-ARE
=ACT-AAT
=ACS.AAZ
=AC3-AAI
=AC10-A510

=[ABAZ-AF4TIAL

20341
=A04z

HF AG
Tolerance Orig
OP1
oP1 -IF[$AGE: AHSZ. INDE[ST$2FAESI0MATCHIAHSE 8 Y538 TS0 0 IMATCH] %3 1823 AESE I INDER[ BV 3-8 AE ST MATCHEAG 378357 $10.0 LMATCH[ 7
oP2 ($AG4= AH$2, 47423 AES2, 0 INDER{$1$2:5 AE$10 MATCH$AGS $7$3:57 $10,0 MATCH["]
OP3 (A A E23 AEE2,0)-IMDEX[$Y$2:4 AES10 MATCH$ AGS $7$ 357 $10,0 LMATCH[ ]
OoP4 (A &732:3AES2, 0 IMDEX[SY 328 AE S MATCHFAGE SYS33Y$10.0 LMATCH[ ]
oPS (A5 47424 AES2,0))-INDER{$Y$2:4 AE$I0 MATCHEE AGT $Y$3:5Y$10,0) LMATCH["]
OPE [$AG 47424 AESR,0)-IMDER{$1$2:4 AE$ 10 MATCH$ AGE $7$ 387 $10,0 LMATCH["]
OP7 (4G , AT 523 AEE2, 1)) (IMDER$Y$2AAESI MATCHFAG S35 V10,0 L MATCH
OP% =IF[$AGI0= AHE2. " 3Y52BAES N INDER[$Y 32 $AE S MATCHI S AGIAY S3:3 Y SIL0 LMATCHL
Tolerance New
oP1

OF1 - IF[$AGIE- AFET OFT(([INDER 3 723 AEF 0 MATCH AHE 3§33 100 IMATCH 5 3§24 AESZ 0| -IMDER$ T2 FAES 10 MAATCHFAGT 37533 VE10,0)- MMATCH
oP2 ($AG1E=AHEH, " SORTI([INDEX$ VS AEFI0 MATCHIAHS W, 3V $2:3 Y $10.0)UMATCH 50" 37 32:5 AES2 0| IMDEX[$ Y $2:AE S, MATCH{SAGTE 3 538V $10,0)+ MATCH
oP2 ($AGI7T=AHEW, " SORTI([INDEX$YS2 S AEH0 MATCHIAHS .Y E3:8 Y $10.0)-UMATCHI Sn" $Y$2: 3 AES2 0] - INDER[$ 7 $2-8AES.MATCH BAGT. 37 833V $10.0)- L MATCH
OP4 ($AG1E= AHE M, SORT(([[INDEX[$Y$2:4 AEH0MATCHAHS, S 4 3:5 V100 AMATCH 8" 4V $2:4 AE$2,01] |- IMDER[ 7 $ 2:$AE$ 10 MATCH $ AG1E 37 $3:4 Y $10,0)e, MATCH
OPS (4G9 AHS! OFT(([(INDEX$ VS AEFI0 MATCHIAHE I S 535 $10.0)UMATCHL S Y $2:5 AES2,0] | IMDEX[$ Y $2:5AES 1, MATCH{SAGE 37534V $I0,0)+ MATCH
OPE ($AG20: AHEH, ™" SERT([(NOEXE Y $23AESI0.MATCH AHEM.SYSEEYHI0.0) L MATCHL Hn" 8732 5AE$2.0)|INDEH(SY $2. 3AES0MATCHISAGRD.S Y33 YS10.01 AMATC
OP7 =IF($AGZE AHEW, " SORT(([(INDER($Y$2 $AESI0 MATCHUAHEM 7 $3:5 7 $10, 0 MATCH[ 5" 47 $2:4 AE42,0)]-INDER[$7$2: FAE $10 MATCH{$ AGHLEY $3:4 7 $10,0) MATCH
OP% = IF($AGE2: AHE W, SORTI(((NDEX($Y$ 2 EAEFIDMATCH AHEM, $YS3S 10,0 LPATCH] 0" 37 $ 2 AE$2,0)))- INDEX[$ $2:3 AE$I0MATCH{$AGR2 3§33 Y1000 I MATC

=[AE45-0E44)10E]
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& #E AL i HM A0 4P A AR AR 4T AU AY bt A AT a2

OP3 OP4 OPS OPE&

oPg Tolerance Loading Hauling

=IF[$AGI=Adg2," FAGH: AKE2) = IF[3AGI=ALE2, =IF[$AGI= AME2" ., = IF[$AG3= A0$2, ans Ton Meter Ton Meter old old T
T [£2 = Adg2, £ =AL32, =IF[$, M2, $2, =IF (4. = A0$2, tot: =SURM[AYS:AV1T) orF1 14874603 11RT4EE 1E14375151 34296 00337ATEIE 2709 =AWHEAYS ARV =Lh
¥ = A3, K2 &2 = 8042, oFPz 15129814.1400762 1790202275.00307 10TBEEATIN. 3742 = AWEIEAYE =AXGI$AYE =B
€2 = A2, 13, [ =042, aF2 S545TEG. 21624847 EJE12502. 241762 TABZ21170G.7E247 =AWEISAYE HEEOVE =|
=IF(HAGT= A1$2, F[$AGT: IF($AGT=A0$2, OP4 TTA2929.3350M B10100328 120365 020526138 93143 =AWTIEAYT HTIEANT =l
[+ = 8032, 5 3. $ = 8042, OFS F270988.59337174 19634666, 719087 2640961072 70865 =AWEEAYS HEEAVE =B
[# = AJg2, [E3 = Ak, =IF( . =452, =IF[4, = AME2," =IF (4 = AN$2Z, = IF($ = 4042, OPE 2030607 54357364 E18291019.24811 TTZETOEGZE.69815 =AWAHEAYS =AAHEAYI =B
IF($AGI0= AKE2 = IF[$AGI0= ALEZ, = IF[$AGI0=AME2, =IF[$AGI0=ANE2 = IF[$AGI0= ADE: aP? F8IH4TEBIGTOTE AE0083150.116201 1249846E966.17I7 =AWINEAYID AI0ME A0 =l
=IF(MIN[APS:AP10)< 26.F [nla) BNE363 00363863 T4GET4200.043883 10436002604 1018 =AWIgAYIT =AxEAYIH =
new new
tot: =SUM[AYIZ:AY20) oF1 =SUMIF(KORings_esport$: s SUMIF(K0IRings_esport!$xgk = AVIZ A0 =AWIHEAYIZ =AXIHEAYIZ =B
0OP3 oP4 OP5 OP6& oP7 oP# Tolerance apPez UMIF[01Rings_exporti$H4i = AW14"ADM =AWIHEAYI 1S AYI4 =B
QRT = IF[$) = A4 = IF (¥, = Ak$1 = IF[$. = ALEN = IF[$. =AM =IF[§. = ANE1 = IF[$) = A0F1 = MIN[AH1S:A015) aF3 UMIF[K0IRings_esporti$:i$x = AW ADE =AW EANIE A1 ANIS =B

T = IF[$AGIE= A [SAGIE=AKSE = = AMEM = IF [AGIE= - = A0$!

o) Adg = 1 =ALEN = AMNET =IF [ MIN[AHIE:ADTE] oPs
LIRT = IF(EAGIT= Ad$1 = IF($AGIT= AKE1 = IF[3AGIT= ALEM = IF[$AGTT- AM$N =IF[$AGIT=AN$1. = IF($AGI7= A0

IM[AHTFADIF] QPs

UMIF[K0IRings_esport!$x:40 = AYIEADE =AWIEIEAYIE
UMIF(K0Rings_exporti$Hgy = AVITA0T =AWITEAYIT

IEIFAYIE =B
HITIEAYIF =B

DRT =IF (4. = A3 = IF (4. = AK$1: = IF($. = AL$1 = IF(§. = AME14 =IF [ = ANE = IF [ = A0 IM{AH12:A018] OPE UMIF[K0IRings_esport! 4 = AV12*ADE =AWISEAYIS 1B AYIE =B
QRT =IF (4 = A4 = IF (4, = AKE1 = IF[$, = AL = IF(§ 1= A1 =IF [ = AR = IF = A0$N = MIN[AHIZ:A013) oFT? ! SUMIF(EOIRings_esportdkags = AV1a“A019 =AWIatEAYIS =AX18IEAYIE =B
QR = IF[($AG20= A1 [$AGZ0= 2K = IF[3AG20=ALEY = IF[$AG20= AMEN = IF[$AG20= AN = IF[$AG20= 403 IMAH20.A020) oPg =SUMIFIKDIRings_export$: = SUMIF(KMRings_export$Hgx = Av20taDz0 =AW20tEAY20 =AH20EAY20 =B

ORT = IF[$AG21 AJ$ $AGH= AKEL < IF($AGH: ALEN = IF[$AG2= AME14 =IF[£AG21= ANET = IF[$AG21= ADE]
SOR =IF($ = Al =IF [ =AK$! =IFI% =ALEE =IF($, = AR =IF [ =ANE =IF [ =A0F

N AHZ EADE)
IM(AHZ2:AD22)
= F(MINAPT6:AP22)¢ 25,

- Loading TonM.

Hauling TanMet:

s [truckloop)

e ____________———————+—___‘_____‘_-_-__—__'___-—+————a—_________
60
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4T

orF1
oFPz
oPz
OP4
OFS
OPE
oP?
[nla)

oF1
apPez
oPz
oPs
QPs
OPE
oFT?
oPg

Infra_Co

AU

AY

Tons

14874603 1RT4ER
16129814, 1400762
BBARTER.HE24247
TTA2929. 3350
BIT0ILHITITING
2020607 54367364
DEO4TERIETOT2E
BNE36I 00363563

=SUMIF[KOTRings_export:

=SUMIF(KOMRings_export!$:
=SUMIF(KOTRings_exporti$:
=SUMIF[KOTRings_exportiy;
=SUMIFIKOMRings_exportis:
=SUMIF(KOMRings_export!$:
=SUMIF(KOTRIngs_exportiy;

bt

Loading
Ton Meter
1614375151 3423
7I0803275.00307
EIIE18502 241762
S10100328 120355
TII5EEE.THA097
613391013, 243111
960053150.116201
TABET4Z00.043658

A

Hauling
Ton Meter
0039757616.2703
WTEEEITINIT42
TABZRITI5.75247
PO20526138.93143
6406107370655
TIZETOEE2E 59315
T2495466966.1797
10486002504, 1015

=SUMIFIKOTRings_export: = SUMIF[KOIFings_exportiS:ax = Av20"a020

Loading TonMeters

old

=AWHEAYS
WAV
WEISAYE
=AWTISAYT
WEHEAYS

=AW20rERY20

AZ BA EE
Loading
old Truck to LHO Costratio | Weighted Ton meter
SARHEAYY =LHD)_InputiGd SAWEBAL
- ANGIEAYS r -AWEEAS

=AXEIAVE =AWEBAE
=AHTIEAYT =AWTBAT
=AHEEAYE =AWEBAR
=AAHEAYI =AWIEAY
=ARIEAYID =AWINBAID
=AxEAYIH =AWITBAN
new

=AXIHEAYIZ =AWIFBAIZ
=AIHEAYIE =AWIBAM
=AXIGIEAVIS =AWIEEAS
=ANIBIEAYIE =AWIE'BATE
=ARTTIEAYIT =AWITBAIT
=AXIBEAYIS =AWIBAE
=AX131EAYIS =AWIFBAI
=AR20IEAY20 =AWa0'BA20

BC ED EE EF EG EH Bl
old Weighted TonMeter Unit cost Original
=BE4AYY =EE4sANY =BF41AY4 Total Lnit Cof
-BESIAVS =EE5-AR5 -EF5IAYS
-BEEIAVE =BEE.AHE -EFEIAVE
=BETIAVT =EET.AHT =BFTIAVT
-BESIAVE -EB2.AHE -BFEIAYE
-BESIAYS =EE3.A%3 <EFStAYS
=BEIAYI0 =BEI0-A510 =BFIMAYID
=BEfAYI EEH. AR EFfitAvH
new Unit cost Updated
BEIHAYI BE13AX1T <BFIHAYIZ Total Unit Cof
=BEMIAYH -EEM. AR =EF /AT
-BEISIAYIS EE15AXI5 -BFEAYIS
-BEIBIAYI BEIGAXIE <EBFEIAYIE
=BEIMAYT =EEIT-AXIT =BFHAYIT
-BEI#AVE BE1GAR1E -BFIAYIE
B3I =EE13.4%13 <EFIAYIA
=BE20fAY2D =BE20.AH20 =BF20AV20

Ioading Uniit cost tper t

Hauling TonMeters [truckloop)

Haul_Dist

Unit cost per ton (R)
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A aY AZ E# EE BC ED EE EF BG EH Bl Bl EX EL EM
Hauling Loading
Ton Meter old old Truck to LHO Cost ratio Weighted Ton meter old ‘weighted TonMeter Unit ¢ost Original
10033787616 2703 =AWHEAYE EREL T =LHD_InputlG43 =AW4EAY =BEHAVE =BE4+AkR4 =BFHAYL Total Unit Cost: =SUM[BGE4-EGN]
107EEEITN3T42 =AWEHEAYS =AXGEEANE =BA4 =AWEBAT =BE6AVE B5. AKE
T4R221T08.75247 =AWEAVE =AREAVE =BAE =AWEBAE =BEEAVE BE+ AKE
TO20526138 93143 =AWTIHANT =ARTIEANT =BAE =AWTBAT =BETAVT =BET-AKT
SE4096107 3.7 0EGE =AWEFAVE =ARSEANE =BAT =AWEEAS =BEHAVE B2 AkRE
T72ET0E625.59515 =AWHEAYS =ARIFONS =BAZ =AWIBAS =BENAVI B3+ AR
12498466966.1797 =AWINEAYID =ARINEAVID =BA3 =AWITEAI0 =BBI0AYI0 B10+2510
10436002504 1018 =AWTEEAYI =ARIEAVI =BAiN =AWi'BAN =BEAVT BElle AR
new new new Unit cast Updated
=AY A0 =AWIHEAYII =ARIHEAVI =BAfl =AWIFEAZ =BE1HAYE B3+ 212 F13AVI3 Total Unit Cost: =SUM(BG13:BG20)
=ANI4AD =AlWIHEAYIY =ARIHTAYIY =BALY =AW BA =BE4HAYI B4+ 8314 F141A114
=AYIE D16 = AWISEAY1S =AK150115 =BAld =AWIEERIS =BEIHIAYIE =BE15. 0415 =BFI51A115
=AYIEADTE =AWIBEAYIE =ARIEEAVIE =BA1G =AWIEBAIE =BEEIAYIE BB+ AK1E FIBLAVIE
=AYITADIT =AWIHEAYI? =ARITEAVI? =BAIE =AWIFBAIT =BEIHAYI? =BE1F-ARIT FITIAVI?
=AM A0S =AWISHEAYIE =ARISHEAVIE =BAIT =AW EAIE =BE1aAYIS B8+ 418 Figtav1e
=AYIaAD13 =AWIHEAYIS =AR1HEAIE =Bl =AWIFEAS =BE1aIAYIS B8+ 213 F1atav1a
=ava0taDz0 =AW200EAY20 =AR20IEAY 20 =BA19 =AW20°BA20 =BE20iAY20 =BB20-4+20 =BF20taval
Ioading Unit cost tper ton (R)
2m0
=TT~
2m0 -= =~
1500 P R
Loading TonMeters -
s
o
i or o ore s o o7 ors
— —l —i
Hauling Unit cost per ton (R}
120
1200 ez m===-=
it
1m0 -
- Ten bt Ton Mutar
)
=)
Hauling TonMeters (truckloop)
am
am
o
op ar o o ois o o or
=l —
Unit cost per tan (R)
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D

| E

| F

| G

| H

AB

AC

AL[=]

(0 il il ol ol el sl

iy g
ol

ey
Ll

[ QRS —
|2 = [E [[=1]]

MM
M=

MR
W

(RN
o w

raora
L~

“ls

L
r

ua
)

[l
-

ua
)

u
o

ua
|~

K01
K01
K01
K01
K01
K01
K01
K01

OP1
opP2
OP3
oP4
QP35
OP6
op7
oPg

KO10P1
K010P2
KO10P3
K010P4
KO10P5
KO10P6
KO10P7
KO10P3

CR1_Full CR1_Empty CR2_Full CR2_Empty CR_Full CR_Empty

710
740
899
929
959
989
1289
1319

350
520
704
674
704
729
1161
1134

Infra_Co

KO1Rings_export |_‘_‘_| CO-ORD_change Haul_Dist

648
678
837
867
897
927
1227
1257

612
582
766
736
766
796
1223
1196

679
709
868
893
928
958
1258
1288

381
551
735
705
735
763
1192
1165

®
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D

E

G

K01
K01
K01
K01

K01
K01
K01

OP1
oP2
oP3
opP4
OP3
OP6
op7
oPs

=A28&B2
=A3&B3
=A4&B4
=A5&B5
=AB&BG
=AT&BT
=AB&BS
=A9&B9

Infra_Co

KO1Rings_export |_‘_‘_| CO-ORD_change Haul_Dist

CR1_Full
710

740

899

929

959

939
1289
1319

|

CR1_Empty
550

520

704

674

704

729

1161

1134

CR2_Empty
612

582

766

736

766

796

1223

1196

CR_Full

=(AVERAGE(D2,F2))
=(AVERAGE(D3,F3))
=(AVERAGE(D4,F4))
=(AVERAGE(DS,F5))
=(AVERAGE(D6,F6))
=(AVERAGE(D7,F7))
=(AVERAGE(DS,Fg))
=(AVERAGE(DS,F9))

CR_Empty
={AVERAGE(E2,G2))
=[AVERAGE(E3,G3))
={AVERAGE(E4,G4))
=[AVERAGE(ES,G5))
={AVERAGE(E6,G6))
=[AVERAGE(E7,G7))
={AVERAGE(ES,G8))
=[AVERAGE(E9,G9))

=H3-H2
=H4-H3
=H5-H4
=H6-H3
=H7-H6
=H8-H7
=H9-HE
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