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About this tutorial XFA2LFE

Overview 154

This tutorial introduces various parts of Whittle through a worked example. ZNZFEBIT— NI
87 Whittle B9BNNEES .

In this tutorial, you will work with a validated block model from a general mine planning package
(GMP) such as Surpac, GEMS, or another GMP. The block model in this tutorial is in the format .mod

and has a corresponding .par file. TEAZFIES, EUSEMEBEAY WMKIE (GMP) (%0 Surpac.
GEMS g Efth GMP) FhLETIIFRYREREERY, AEFEHAIHAERAIET9.mod, HEBIE
NZRY.par 3244,

For more information on any part of this tutorial: B X ANZFR(HOIZ o BNIFEHEER
e seetherelevantinformation in the Whittle Help 155 Whittle E2E1HIERER
e viewdemonstration datasets and read notesin the description tab foreach node &&=
RS, HEEE N R GRS~ HRYERE
e  contactyourlocal GEOVIA office forinformation about modules ortraining options 5 Xt&

REGEE)IERAYMER., BERRESMAY GEOVIA IR
Prerequisites FJ B 214

Before proceeding with this tutorial, you need to have: (EKEEAKFEZ B, BEE:

> Whittle4.7.0orlaterinstalled. &223& Y Whittle4.7.0 B E ShRA,
> ThetutorialsGold dataset, which includes the followingfiles: iR E SHIEE, H
FREFELAT 3044
e theblock modeltraining.mod R{&8Y training.mod
e theparameters file training.par SE{3{4 training.par

e theblockmodelvalidation report training_rpt.txt IREAEBIISIFIR S

training_rpt.txt
For a default Whittle installation, the data set is installed in the default location C:\User-
s\Public\GEOVIA\GEOVIAWhittle\<version>\projects\tutorialsGold for the following

operating systems: Windows 7 or Windows 10. X3 FEAIARY Whittle &4, EUBEZTEELL
TRERFNEACE
C:\Users\Public\GEOVIA\GEOVIAWhittle\<version>\projects\tutorialsGold: Windows 7 B,
Windows 10,

[ Note: The screen shots and results included in this tutorial were generated using Whittle 4.7 64-Bit.

i DHETESHIFRREETISREMERA whittle 4.7 64 A4ERHRY.



Setup for this tutorial 222N E

Activity: Create a Whittle project 832 Whittle IRE

1. To start Whittle: J3& Whittle:
> doubleclickthedesktopicon,or XN iFsREEVR, &
» choose Start > All Programs > GEOVIA > Whittle <ver>\Whittle <ver>.1563%“FF8">
“PhrBTERE"> “GEOVIA” > “GEOVIA Whittle>\Whittle<ver>" ,
Whittle starts and the Project Selection form appears. Whittle BaFH 77~ 10 BIi%R &K,

2. Click Create a new project, and then click OK. BB “CIEZFHINE", AEBREFHE".
The New Project form appears. LRGSR~ FhEINH &R,

3. Inthe New Project form: fEFFIIB 2T :
a. Inthe Project Name field, type a name for the project, Gold_Tutorial.
The Project Save File field is updated to use the Project Name and the .fxp

extension. fTE“TIBBFR"=FEEH, BAIMBRIBFR Gold_Tutorial,
“INB RN FEAGEHT/IE R TIE B AR .fxp
X,
b. Ifyou do not want to use the Project Name for the saved project file, type a dif- ferent name in
the Project Save File field. AISRAH LR HEHBFR BT ERFRHIIBXM, BETER
X FERPBARRRIZFR,

c. Inthe Project Directory, choose the folder in which you want to save the pro-

ject. ZINBBRY, EEEREFEW-THE.

The Project Working directory is updated to use the same root folder as the

Project Directory. INB T{EBFISEMAEHASIREBR.

d. Ifyou do not want to use the Project Directory as the root location of the work- ing directory of the
project, choose a different location for the Project Working directory. {1ERAEIGINE B R A/EIR

BI{EEREMRME, BB T FEREEEMUE.
e. Click OK.& i “0K” .



Project details

Project Mame:
Gold_Tutorial

Project Save File:
Gold_Tutorial fxp

Project Directory:

L

ChlsersilsenDocumentsiWhittle Projects\Gold_Tutorialk

i

Project Woarking directory:

ClUsersilUsenDocumentsWhittle Projects\Gold_Tutorialworking_Gold_Tutorial

o)

(Directaries will be created if they don't already exist)

Help | oK | | cancel |

The project node is added to the Navigation Tree. Il B T &5 INEISAR R A,

Import a block model S A\RIEE

Activity: Import a Model S AR

1.

Right-click the Gold_Tutorial node and select Add > Import Block Model.

The Select form appears. f£“Gold_Tutorial” TR _LEEERIAGHEE, ABIERHIN> “ SARERY"
AT S HER IR B A

Select the model that you want to import, training.mod. IEIZFES ABIEEY training.mod

For this tutorial, the .mod and .par files are in <your projects folder>\tutorialsGold. XJFAFE, .mod

F.par 1T <yourprojects SZ{&IZ>\tutorialsGold H

Click Select. ERTF“1%##”,
The Import Wizard appears with the options and file locations filled using the location and file

type of the model file you selected. IWIHGERSAAS”, HPESHEREIMEEESHRY
BRI R BNR S RIS B



# Notes:;i¥=:

® Whittleusestwoblock modelimportwizards. This tutorialusesa Whittle model, sotheclassic/Import
Wizard appears. IfthemodelwasaSurpac, Datamine,orVulcanmodel,the/mportBlock Model Wizard

wouldappear. Whittle (FFRRMRIEELSANRS. IHIEER Whittle 128, FILESHINEZH

BI“SAMAS”, WNRIEELRE Surpac. Datamine 8% Vulcan 128, NISHI“SARIEE RS,
® Ifthe parametersfileisin a different folder to the modelfile, you can change the location of the Parameters File

to Import. ARSHCUGSRESUHUTABIXMAER S, WATLUSGSESUHIVERR SN,

Import Wizard | Messages

Model Files to Import

Import type
@ Whittle block model

() Dataming model
(") Flat File (Ascii) model

() MedSystem model

L OO0

71 Whittle pitshells

Model File to impart:

Wsers\PublicdGEOVIAVGEOVIA Whiltle\d 6\projectsitutorials Goldiraining. mod

Parameters File to import (optional):
C:Users\PubliGEOVIAGEOVIA Whillle\d.BprojectsitutorialsGolditraining par

| Help | [ Finisn | | Next

l Cancel ]

5. Click Next. sii F—25.
6. Continue clicking Next without entering any values until you come to the Processes page (not the Process

Description page). #EREFT—1, FAEMANEEE, BRHENWE RE (MAR TERL T
H) .
7. In the Processes page, click Add, to add a process. fE“HFE"TREA, BFH RN LURILERE.
A row is added to the Process table. —{T4&i7INZ! Process &,
8. Click the row you just added, and rename it to MILL. BBRENINGRINEYTT, AEBEERE I MILL,
Note: Renaming the row to MILL is important for a later stage of this tutorial. ;X2 : ${TEMB N MILL

T ARSI RIFEEE.



Import Wizard Messages

Processes

Define one or more processes.

Process

MILL

[ Help ] [Finish ] =< Previous ‘ Next = CanceIJ

information later, after you have validated the model. UG EIIFREL Y EiRINEZEE.

Because no further changes are needed, you could click Finish on the Processes page and create the
project. However, in this tutorial, continue clicking through the pages of the Import Wizard to identify the

features of the wizard and their functions. EAANFEEH—LAIER, FrLARTLARE 2 TE /Y
"SR FRIEE. B2, ARREF, HERFSAESHNTNE, LIRERSHITIsENETIEE.
9. Continue clicking Next to display more pages of the wizard until the Next button is no longer available.

i T B TRSNESTE, H5l T REREaA,

The next few pages of the Import Wizard show summary information for the grade

You will add more

element and allow editing of element names. Do not enter any information in these pages. S ABSHIEEJLT

BRT7IRTRIREEE, ARFRETRSR. F1EEXEREPRNEEER.



| Import Wizard

~messages | 6 Production scenarios

Define one or more scenarios with at least one mining or production limit per sce...

Description Mining MILL

_ Help (| Finish | |< Previous | | Next > | | cancel |

10. Click Finish. i “5E/” ©
The block model is loaded, and the Define Element Type Codes page appears. ISIIEHEDL, HER“TENE

TCREUIE TR,
i1 | Messages|
Define element type codes
Element Type Codes: {(same order as Model File)
Element Total Units Min.Grade Max. Grade
agold | 19,327 773/ 0 29.07
[ Help ] [Finish ] [ Mext = ] [Cancel]




11. Click Next to display the Define model dimensions page. B T~—%" LA B~ “ENXIEE R~ TN HE,
In this page you can edit the block model information, including dimensions, framework extents, origin, and

azimuth. For this tutorial, you do not need to enter any information in this page. fTEltTRES, BILAYRIE
RIRENER, B1aRY. 1EEeE. BEfAfA. WFAHE, BAFETREPmANEE

l%\ o

Import Wizard | Messages

Define model dimensions

Block Dimensions

¥ 100 Y200

Model Framework Dimensions

¥ 90 Y |40

Origin co-ordinates

X 12000

Mine azimuth: 0.0

Help

12. Click Finish.BAgE“5e2mk” .

Z 100
Z 135
£ -50.0
= Previous Finish | Cancel |

You have now imported the model into Whittle. Whittle displays several analysis nodes that guide you
through the mine-planning process. TifE, REFRELEANE] Whittle 1, Whittle B7: 7 JL N0

TR, UESETAE ILNKIZE.



Activity: Validate the imported model JSIES N\HIIEEY

1. Torename the block model node, click the Block Model node, click the Description tab, and in the
Description field, type 10 x 20 x 10. EEfpZHERT =, BRFHIER TR, BF9EmA %In
®, ReEHA"FERHFEAN 10x20x 10,

The new name is the dimensions for the model. Renaming the block model node helps you
identify the block model. FIEFRERIEHIR T, BapBRIEE T ABETIRBIRIEEY

In the Notes box, there are notes that specify the location of the original .mod
and .par

files. If necessary, add more notes in this box. 7 “7I&" E+H, B—LIFBEATIE
EIRIA.mod Ml.par XHHNE. IBHKE, FEUEFRIIESZIRE.
2. To save your changes, click Accept. B{RFEX, 1BERFES",

Because you changed the Description field, the name of the node in the Navigation Tree

also changes. IAEN T “fHIA"FER, FTASIMT T RIS IRESER.

File Node Tools Help

M o #&hthVMMMAQQL

U.J v Gold_Tutorial
3 @ D 105200 10D Descrption Description:

Dmensions
. New Slope Set z
Tonnage Regions

=) New Pit Shelis
W ox Formats Notes:
$ » New Operations Summery Model C\Users\Public\GEOVIAGEOVIA -
B Pitby it Graph Report Whittie\d.6\projectsitutorials Goldiraining. mod,
Messages Parameters:C\Wsers\Public\GEOVIA\GEOVIA
[l % New Schedy Whittie\t B\projectstutorials Goldiraining. par

Data Status: Run Complete «

Hold Status: Un-held - Run allowed

, : | Cneckoata laditipun] | Conce <

1. Click the Dimensions tab, and review the block size and model origin. B2d5“ R I HRE"1EIT

AEEERRIFIEERR
2. CIick the Report tab, and compare the all the totals in Whittle against the

validation report from the GMP. EBTF“¥RE&"%EINF, & Whittle FRIEFE R
#5 comp BUSGIER EHITHCR.

An example of a validation report from Surpac is in the same folder as the
training.mod file.




The file name is training_rpt.txt. Compare the total tonnes of rock of each rock
type (fresh, transitional, and oxide), and the total number of gold grams, that is

'Total Element' for each rock type. Surpac BYGIUFIRE~55 training.mod 324
NFE—3EFEF, B training_rpt.ixt, LUIREFhEAZER (FREF.
TEMSWY)) NaaoMEFfIEREs, EhaaN SITtx.

1 Tip: Tonnes of rock = tonnes of waste + tonnes of ore.

TR W =

Description | Report Text: Qé
Dimensions = 5 "
ummary rock type - a
Tonnage Regions WaF ®
Formats Rock No of Mine Proc Total Total ~===———eew- Grade -=======w-
Summary Type Parcels CAF CAF Tonnes Element Minimum Average Maximum
Report
[ e L= e I e ——
FR 132099 1.000 1.000 41663468312217833.8 0 0.03 29.07 |2
TR 159165 1.000 1.000 779083795422894.20 0 0.07 12.8 ‘
oX 120413 1.000 1.000 192764471687044.60 0 0.08 12.85
oT 411677 1.000 1.000 51381951019327772.6 0 0.04 29.07
WASTE 1.000 0oa 0

File Edit Format View Help

| Export to whittle Report

Summary by rock type:

Rock Type No. Parcels Total Tonnes Total Elem. Min Grade Avg Grade Max Grade
FR 132099 416634683

gold 12217837.86 0.00 0.03 29.07
TR 159165 77908380

gold 5422919. 35 0.00 0.07 12.85
oX 120413 19276447

gold 1687033.14 0.00 0.09 12.85
TOT 411677 513819510

gold 19327790. 35 0.00 0.04 29.07
WASTE 0

3. Scrolldown the report, and examine the 'Summary by bench by rock type'
section to see how the tonnes are distributed on each bench. [l M&R&NHRE,
FHEREAEEREMIIR D, UTREEESN SN LRISHE
i
4. Next use the 3D Viewer as a visual check. ¥ FREA=#EEHTUREE.
a. Inthe Navigation Tree, click the Block Model node. ZESfinfit, BRFHFHUEEYT

b. From the toolbar, click Start Three-D Viewer ﬁ.MIEEEF' , B 'Be=4EE

g %



File Node Tools Help

!Start Three-D ViewerLa.

c. Inthe Select data to display form, leave all the options selected, and click OK. {£“i5%
BRESRISE BT, (RISFEEIGTEPRES, ARREHE -

Tip: By clicking the Block Model node in the project tree, you
bring the block model into the 3D Viewer. Later, you will visualise

different things by clicking different nodes in the project tree. ¥&73:
LR AGUSE) EF'E’\J”iH% BUR, JLUSHRIEEIH N =4
B Hha, BEEdRENENPNAET AR
AENRE.

d. Inthe 3D Viewer, in the Pit display section, select the Show
Topography check box. fE=#EH =AY N B KigF, &4

NI SIEE,

e. On the Axis tab, select the Show XZ Plane check box. fE“4f"i%ln£ L, &H“Ex
Xz FE"SIEE.

f. To rotate the view, click and drag the mouse. HEHEFEME], BEREFGFIENEIR.

g. To zoom the view, hold the wheel of the mouse and move the mouse away from you
to zoom out or toward you to zoom in. HEEAERHIE], BIRIEEIRRR, KR
IEINEEIBRBFLAGEVIE, SRS RSB RE.,

h. To change the background of the 3D Viewer to white, in the lower left of the window,

click Invert. B =HEERNERBLNAR, BEEONAE MRRERE .

[¥ Note: To help you save ink when you print this tutorial, many screen captures in this document

have an inverted view. ;8 : AT HEGEIENAHENTEEK, NEFRITZSRESEE
El&ERERIERNE.

Your view appears similar to the following. You will explore the 3D Viewer later. For now, it is
enough to check the model visually. BB FR7R. SHEEENS=4EESE. BHal,
XEELH T RIE EMEE T .

10



Pit Display

Smoath Shading

[T Black Qutline

Show Topography K
] Show SEG :

Snap to Yiew Grid
Hocis | Elock survew I InFD|
Data Control

Show Data:

:EIIcn:k SLMey v:

Display block (%)

60
[7] Show ¥ Plane:
17 = 114.0

Show 7 Plane:
20 = 73900

7] Showe ¥Z Plane:
45 1= 1645.0 ?

[ Invert | | Copy | | Close | ————

You have now validated your model by comparing tonnes and by doing a visual check. BI{E, SGELRE
S ECER BRI T B S BRI RATIREL,

Note: Whittle uses I, J, and K axes. The |JK value of each block is the relative
position of that block from the origin of the model framework. For example, a block
with an IJK value of 88, 38, 17 is 88 blocks from the origin in the X direction (the | axis),
38 blocks in the Y direction (J axis), and 17 blocks in the Z direction (K axis). The real
world equivalent of the 1JK position depends on the coordinates of the origin of the

block model and the user block size. j¥: Whittle £ 1. J #0 K 3. &RAT UK
ERZRSEEERRERIVENE. Fla0, 11K 7988, 38, 17 HIREX TS
[ (1) LIEERSA 88 MR, FEY AR (JH#) £38 MR, LAREZSE

(K3H) £ 17 DR, 1)K UERNELHRENERR TFHRIEENR RARFIR
FPHRA/N, Close the 3D Viewer. X[7] 3D BB 28,

One final thing to do on the Block Model node is to set the units of the project to grams. You

need to set the units because the unit of measure for the gold element is grams. £ “HU&EEL" TS
REEHMNRE—HSEEREMBENRIRENR. [FRBRERM, RASTENITE
BER

5. Click the Formats tab, and in the Element data table, in the Units cell, choose gram. EETHF“18=,”

11



IR, AR BT SRR B BT, IR T,

Description Rock data _
Dimensions Units of mass tonne
Tonnage Regions Reportblockmass as |0
Forrats Report total mass as 1]
Summary '
Currency data
Units of currenc [
Messages ! i

Feport unit currency as :IZI.EIEI

Reporttotal currency as _III

Element data
Elements LInits Block display
gald aram -
10k
Other data kilo
Feriod lenagth oz = [Rr -
[ walue model bitoz
paund
Check Data Pk F
e o

6. To save your changes, click Accept. B{RFEX, BRI IES"

12



Activity: Set pit slopes for the optimisation iZ& 1 IRiEELLHITHHL

1. Inthe Navigation Tree, click the New Slope Set node. fTESAIH, B FhER

=
EE TR,

2. Click the Description tab, and in the Description field, type the description Slope
Case 1 - 60 degrees below level 16. B2t “#iid /iBA"I%II£, AREE R =

ESh4E NI5BB IR 1-1evell6 T~ 60 E”

3. To define the slopes, click the Slope Type tab, under Define slopes by, select
Rectangular slope regions. B ENIFE, BERITFIREXRIENE, EENX
WEKET, SR BEEREXE.

o Tip: Rock types are commonly used to specify slope angles. Alternatively,
you can create an attribute in the block model and fill it with integers that specify

different zones based on any data. 127~: BAXEEBEERTIEEREAE.
BE, O ERERAGE— BN, HERET HISEEEARAES X
HEHIETIZEMT.

Description | Define slopes by:
Slope Type @ Rectangular slope regions

Profiles Rock-types in the Model file

Zone numbers in the Model file

SEElE Profile Mumbers in a Profile Mumber File

File not imported

Additional Arcs
Lise Additional Arcs | Edit arcs

Next, in the Profiles tab, you will create two new slope profiles in addition to the

default slope profile. & ’3k, TE“ECEH IR~ BRTBOAKEHMTE
b, G EUE RN FTHIR M BTE.

4. Click the Profiles tab. BA“El & {4 1T K,
5. Inthe Slope Profiles section, create the following profiles with the specified slope angles:

A RERENH S, EREESMUMA. KEHARIELIT AR :
e Profilel:Slope45degrees. \UE 1: IFE 45 E
e Profile2:Slope60degrees. \HfHE 2: IFE 60 =,
Tip: You can click Add profile to create a profile.
R eI AT N INECE S KB & S 4.
Both profiles should have a Benches for slope generation value of 16. FI|™

SARTTE AR REIN T 16,

L

13



Description Slope Profiles

Slope Type | |Prafile 1 (45.0) » | (ad Profile){Delete Profile| impor
Profiles Profile 2 (50.0) —
Bearing Slope Add
Messages | Rl }DE|EtE
N

- | Benches for slope generation: (16

Next, you will split the model into two ‘slope regions’, and assign each of the two
profiles to a different slope region. 3% 3£, EEEURO RN IRERXE", HiE
A NTEPAE— MR RIS E A AR E K,
. To add a second slope region, in the Slope Regions section, click Add. HE 7158 — M
EXiE, B mREXE KR E w0,

Split the regions using the Z value of the model. Change the values so that the
following regions are defined, and then in the Slope Profile column assign the

slope profile. (EFIIRERY z (BHEMREL, FERELAENLATXE, AEE K
NS5 IS e ENTE.

Region Min X Max X MinY Max Y Min Z Max Z Slope Profile
1 1 90 1 40 16 35 Profile 1 (45.0)
2 1 90 1 40 1 15 Profile 2 (60.0)
Slope Regions
Fectangular regions to profile associations: —
Mum. Min ¥ M ¥ Min M in 7 Max Z Slope Profile Add )
1 1 ey 1 40 TBR as|Profif 1 (4503 | DEEE

n

2 1 g0 ~ an| 4T 15|Profilg 2 (60.0) /
i

Check Data Cancel Accept

8. To saveyour work, click Accept. EBREENITIE, BRE4ET",
Now you have entered all of the relevant information, the next step is to
14



generate the slope file to use in the optimisation. To generate the slope file,
you must 'run' the analysis by clicking Run To ,ﬁ"l MEEECEMANTEFIE
BXER, T—LRERBTHMIREN ., EEEMKENY, &
i kT SR T,

9. To run the analysis from the top of the Navigation Tree down to a specific
slope set node, click the Slope Set node you want, and then click Run To

ol m ) SR e R S S S, S
B s, AEmEasaay A,

© File Mode Toals Help

EIUW+$h%@mMﬂMM£OWNI

Run to the selected node from the trunk-

=- l;ﬂ] ¥ Gold_Tutarial

Description Slope Profiles

Slope Type -
Profile 2 (60.0)

The running iconX is displayed beside the node that Whittle is processing,

B v 10x20%10

and a progress bar is displayed in the lower left of the window. JE{TER &

T7RTE Whittle IEFEMBERI T RFEZA, HEXRERAEEONA THE.
© File Mode Tools Help

B EHw * {5 R ALY

=0 « Gold_Tutorial
569 & 10x20%10

Slope case 1 - B0 degrees helow level 16

| | #& Scanning File 19% read

10. To check the slope errors, click the Report tab of the Slope Set node. ZEI BN EEIR,
BREIRERE R RS 1%L

u,J Tip: Slopes are created between blocks in the block model and, therefore, cannot

exactly define the entered slope angle. However, the difference is usually small. #275=:

WERERIREFRIR Z EICUERY, ETEERE X mANIRERE, A

EFBERER.

You have defined two different regions for applying the slopes. The profiles for the two
15



regions appear in the Report tab. fEEEEN TR N RERIXIERNARE, XA
MXEFHBECE XS BT RS SR,

11. To review the two profiles for those regions, click the Report tab. BEEE XL X IFHAIFH S

Preparing the possible arcs list for slope region 1 Preparing the possible arcs list for slope region 2
Uith 16 lewels, there are 29 possible arcs per block. With 16 lewvels, there are 37 possible arcs per block.
If these are applied repeatedly from a block mined at lewel If these are applied repeatedly from a block mined at level
1, then the hlocks shovm below must be mined at level 16. 1, then the blocks shovm below must be mined at lewvel 16,

FEEEE R EEAAEERLTRE LT A

* * + +
* *
® A ®
* HHHHH *
® A ®
* “HHHHHHHHHHHHHHH *
o
* T *
HHH A F
* A *
* * ¥ F
F e R
A oA T
T A D T ® A ®
IR NN * * - *
* e * * *
* HHHH * FTHEEFFREHES 3 FEEETHEFFHS
* — *
* T *
" " If sampled all round at one-degree interwvals:-
HHHHHHHHH
* - *
+ + the minimum slope error is 0.1 degrees,
+* +* the average slope error is 0.6 degrees,
® and the naxinum slope error is 1.0 degrees.
If sampled all round at one-degree interwvals:- 10721180 arcs output to e Structure File.

the minimum szlope error is -0.0 degrees,
the average slope error is 0.4 degrees,
and the maximum slope error is 1.1 degrees.

BB, BRLRE G,

These slope errors are acceptable. IXESRIZIZEZ AT LUESHY,
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Enter the mining costs 58 A\ 0 FL4s

Before entering the cost information, you must build up the mining-cost model. In this tutorial, you have the

following information: FEEINBASEZAI, AGEN KA pAMERL, EAZIEF, BISRIBLITE

IS .

® base mining cost $1.50/tonne EAHRH AN/ 1.5 =70/
® miningcostincreases 5cfor each 10-metre bench below 230RL 230RL (m) LA 10 KEM AR BAIE

B0 sc

There are a number of ways to represent this data. In this tutorial, you will use the range function to enter an
equation that describes the mining cost adjustment factor (MCAF). The range function is a standard function,
with the format R(IZ, MCAF,level, MCAF,level), which describes the mining cost adjustment factor (M CAF)

between two levels. BiFZ A UARTIXLEIE, EAKIETR, EUSERTCEREGNFEIARY A
HEREH (MCAF) IR, SEEREE—MRERE, =LA R (1Z, MCAF, level, MCAF, level) ,
FBFHHARRRN level Z[BIRIRE RLAVEEEREF (MCAF)

Two methods you will explore in this tutorial are as follows. IS EARZFEPIRZERIFFN S EU T,

Activity: Method 1 - Use a range function alone i&&f): % 1-EpI (S e EHEL
1. Start Excel, and create a table with the following columns: 25/ Excel, AGEIE— M ST
x:
RLcrest
RLtoe

IZ(blockindexinZdirectionofmodel) (f&EY z S EAILRZRS])

Mining Cost S8 k4~
MCAF (MCAF =Mining Cost of the current block/Mining Cost of the reference

block). MCAF (MCAF = SSEIEREISKE plAS/SE RAIKE 22 F)

2. IntheRL crest column, in cell A2, type 300 and then for cells A3 to A36, decrease the value

for each cell by 10. £ RL crest 597, TEERTTIZ A2 BN 300, REITTFERITIR A3 E A36, &
s BEaER> 10

L 2K K 2R & 2

A B
RLcrest RLtoe

@ Tip: For each column, after you type the values for the first two cells, select both
cells and then drag the fill handle to fill in the remaining cells with the appropriate
values. This feature is called Auto Fill Option and is useful for quickly filling in a data

1
I 2
series. See the Microsoft Help for more information. I27~: XfF&%5, BABIFAD
BITIEIYER, IEERNRTE, AEEERESIRGERESREERHE 3 ;
RIS, WA BRNEFEET, AT REEARERS. Bxiem | 4 ! @
=8, 1525 Microsoft FHf, 5

3. IntheRL toe column, in cell B2, type 290, and then for cells B3 to B36 decrease the value for each cell

by 10. 7E RL toe Flib, 7EEAITHZ B2 A1, #2290, FAISXITFHATTHR B3 &I B36, IS NETTHZ
AER> 10

4. InthelZ column, in cell C2, type 35, and then for cells C3 to C36 decrease the value for each
cellby 1. fE 1z FlR, TEEATTHE C2 RN 35, RASEXITEITHS €3 Bl €36, B NERITIRANEERR
i\
17



5. Inthe Mining Cost column, for cells D2 -D8, type 1.5. For cells D9 to D36, increase the value for each

cell by 0.05. 7E“%H A5, AEATTHE D2-D8 8 1.5, XJFEITHE D9 &l D36, HFEANE

TCIRAY(EREN 0.05.
6. Inthe MCAF column, for cells E2-E8, type 1. For cells E9-E36, type the formula
=-0.0333*C<row>+1.9667, where <row> is the row number. For example, for cell E9 the for- mula is =-

0.0333*C9+1.9667. £ MCAF %lJsh, YT EATCHR E2-E8 S 1. X TFERATTHR E9-E36, AT =-
0.033*C<row>+1.9667, Hb<row>H1TS. Hl80, XFETHE E9, A, /9=-0.033*C9+1.9667,
The table will look like the following example. iZZFIGZEUTF LA T34,

[ Note: To save space, the table is shown as two side-by-side tables. In Excel, you would create a single table.

IR ATHEDTE, ZERETAFNFHRIR. 7 Excel B, ERILIBIE—E,

RLcrest RLtoe 1Z Mining Cost MCAF RLcrest RLtoe 1Z Mining Cost MCAF
300 290 35 1.5 1 120 110 17 21 1.40
290 280 34 15 1 110 100 16  2.15 1.43
280 270 33 15 1 100 90 15 2.2 1.47
270 260 32 15 1 90 80 14 225 1.5
260 250 31 15 1 80 70 13 23 1.53
250 240 30 15 1 70 60 12 235 1.57
240 230 29 15 1 60 50 11 24 1.6
230 220 28 155 1.03 50 40 10 245 1.63
220 210 27 16 1.07 40 30 9 25 1.67
210 200 26 1.65 1.10 30 20 8 255 1.7
200 190 25 17 1.13 20 10 7 26 1.73
190 180 24 1.75 1.17 10 0 6 265 1.77
180 170 23 1.8 1.20 0 -10 5 27 1.8
170 160 22 185 1.23 -10 -20 4 275 1.83
160 150 21 1.9 1.27 -20 -30 3 28 1.87
150 140 20 195 1.30 -30 -40 2 28 1.9
140 130 19 | 2.0 1.33 -40 -50 1 29 1.93
130 120 18 | 2.05 1.37

What you want to represent is described as follows: EABE R RIIASHEIA T :

At the bottom of the model (level 1), use an MICAF of 1.93, at level 2 use 1.9, at level 3 use 1.87, and then
continue on until at level 27 use 1.07. At level 28 use 1.03, and then at level 29 and above, use a value of 1 (up

to the top of the model). {EFREYEKER (levell) , {FFH 1.93 B9 MCAF, 7E level2 (1.9, £ level3 {8
1.87, RRMEFERE, B level27 £/ 1.07, 7E level2s 4MEMA 1.03, SASTE level2o KA HAMERE
1 (EEEETTER) .

As an equation, you build the range function using the format: fEA—NATER, ERTLAERIA TSRO B EIRES:

R(I1Z,MCAF,level, MCAF, level, MCAF, level......... Jlevel, MCAF,level MCAF,level),

for example: R(1Z,1.93,2,1.90,3,1.87,4............. ,27,1.07,28,1.03,29,1)

It is easy to build up this formula in Excel using the concatenate function. {§£F3 concatenate ERE{RILAIRR Zith
£ Excel FEILXNMAT

For more examples using the Range function, see the Expression Button topic in the Help.

BXMEMA Range RERIEZGI, BSR "HBE" P8 "FAURE" &,

18



Activity: Method 2 - Use a line of best fit within a range function j&&1: 7% 2-(EHEEHRIRRY
RIE S %

1. Start Excel, and create the table shown in method . |25 Excel, BIEHi% 1 FiEIFEE.
2. InthelZ column, select cells C9-C36, and in the MCAF column, select cells E9-E36. 1 1Z ZI/F, &R

TCH& C9-C36, £ MCAF FIHRISERERTTHK E9-E36,
3. Click the Insert tab, and in the Charts group, click Scatter, and then click Scatter with Straight

Lines and Markers. BEHHEN"ZIN~, AEEBEXRA+, BHEM", ARG
SAIFRICHER”

4. Click the Design tab, and in the Chart Layouts group, click Layout 1, and update the chart

name. BRI IEINE, E'BERMBE" A+, PHmE 1" . REEHEERSNR

5. Toshow the line and the markers, in the Layout tab, in the Analysis group, click Trendline, and then
click Linear Trendline. 2R7REZEMIRC, BE MR SR DT HFP, BEHEHEE", AE
BRSEEE%,

6. To change the legend: EEXE151:

a. Click the Design tab, and in the Data group, click Select Data. B2d5“i&Z i1 1% £, ABTE

“BUE B, R IEEREURE .
b. Select the legend entry, click Edit, and type the series name. 1&FREGIZEH, B 4HiE",
RERNRFIEFR,

7. To hide the axis names, click the Layout tab, and in the Labels group, click Axis Titles, and select
None for both the primary horizontal and vertical axe. ZF2iiHEZFR, BEREFHE1EZME, A

[RfEtrE A, REHRD, ARATKARIERMISE T .

8. To add the equation to the graph, click the Layout tab, and in the Insert group, click Text Box, and then type the
equation in the text box. EGAIURINFIER A, BREMEIERR, AEERBRN HPRE XAE,
REENTEFREALT.

In other words, the line is MCAF =-0.0333 *IZ + 1.9667, and the scatter chart appears as follows. ¥2G)1EH, X5
282 MCAF=-0.0333*12+1.9667, BUREIERUT.

MCAFvs IZ

2.50

2.00

1.50

y=-0.0333x + 1.9667 4 MCAF

100 - — Linear (MCAF)
0.50

D-DD T T T T T 1

0 5 10 15 20 25 30

You can then use the range function and nest the line of best fit within the range function. What you want to represent is described as follows:
19



Ra, BRILMERTEEREFFERIEN S ERETCERET ., CEERRIIASHEANT:
Up to the 230RL (level 29), use the equation MCAF =-0.0333 *IZ + 1.9667. For level 29 and thereafter, use a value of 1 (up to the top ofthe
model). 7€ 230RL (level29) ZHI, {ERAATL MCAF=-0.0333*12+1.9667, XJT level2o REFHI, EHRE 1 (BREMEREIGED) .

As an equation, you express this conceptas:R (IZ,-0.0333*IZ+1.9667,29,1)
ER—1 R, TSI MIEEERTA: R (12, -0.033*I2+1.9667,29,1)

20



PLEAB AR SRR TS, AW RSB —FEHNE.
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