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Introduction

micromine

TheAlastriTactical Scheduler (ATS) guides miningengineersthroughthe processof buildingand
fine-tuninganopen-pitmineschedule.

Itis usedfor automated scheduling based ontargets, constraints, and objectives. Thisapplication
provides comprehensive optimization of drilling, mixed-fleethaulage and producthandling, aswell
as communicatestheschedulethrough afully customizable real-time integrated reportingand 3D

animations.

General
Project
Scenario
Report
Period

Run
Scheduling
Setup
Agents

Calendar

Constraints
Dependencies

Fleet Assignments

Preschedule
Product
Specifications

Steps
Data
Table
Level
Phase

Bench

Block

Parcel

Dry Tonnes
Wet Tonnes
ProductFields
Navigation
Viewport

Tab

Panel

Dialog
Dropdown
lcon/Button
Checkbox/Flag

AlastriTactical Scheduler file type witha "tsch" extension
A set oftime-based scheduleinputs
Scheduleresultssummarizedin tabularform
Scheduletime increments

Thesoftware processof generatingaschedule
Thehuman processof generatingaschedule

Agentsexecutethe schedulinglogicintoan ordered list of scheduletransactions
Atable of scheduleinputs(crushers, fleets,inventories, constraints,
specifications) by time period

Limitson movementby period, source, destination, materialand agent
Dependencies preventa block being mined beforeits nominated predecessors
Alist of permissibletruck/loader combinationsassignedtouser-defined mining
areas, such as Manned/Autonomousor Production/Rehandle

Blocksthatare mined or partially mined beforethe starting point of the schedule
Specified gradetargetsandlimits for materialsat source, in stockpiles, at
crushers, railed or shipped

Thecomponentsoffleet movementrequiredto transport materialfrompoint Ato
pointB; usedto model rehandle and mixed fleets

A database of 3D schedulingblocksandinventories.Containsablock tree and
associatedreserves

Thetable's block hierarchy, ie. Mine\Pit\Stage\Bench

A collection of benchesin theblock tree. The parentlevel to the bench level (Also
alternativelyreferredto as "Stage")

A collection of blocks atthe same elevation, forminga level runningsurfacefor
trucktravel

A singleclosed solid representingthe spatiallocation of its enclosed materials.

Block properties(such aslocationandsurfacearea)are referredtoas
Miscellaneous Fields

A single material type inside of a given block.

Parcelproperties(i.e. volume,tonnes, grades, moisture)arereferredtoas Mining
Fields

Theweightof a given material, excluding moisture

Theweightof a given material, including moisture

Fields (such asgrade) which have both an /n situ value and a productvalue

Any 3D visualisationarea
Tabbedworkingarea
Interactiveframewithinatab

A newwindowthatopensto enterinformation
A dropdown boxthatletsyou choose froma list
A buttonthatcanbe pressed

A boxthatcan beticked on or off
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Prerequisites

Tocompletethe workshopsin thisseriesyouwill require:

A valid 20-digit license key.

A personallogin to https://www.alastricom/.

Tactical Schedulerinstalled on yourcomputer.

Completed projectsin HaulInfinityand Rapid Reserver (or .invmodel file).

N

Download sample data set

1. Download the sample data setfor ATS.
2. Extractthe archive to a working folder.
3. Youshould see Fields, Designs, PitSolidsand Surveysfolders.

Rapid Reserver and Haul Infinity

1. Youwill need Inventory Model file, exported from Rapid Reserver (see Rapid
Reserver Training Booklet).
2. HaulInfinity isalwaysembeddedto ATS. Make sure you are using valid HI

project, with connected blocks and roads.

System Requirements

Thefollowing information outlinestherecommended systemrequirementstorunthe Alastrisuite of
products.Asthehardwarerequired dependsonthecomplexity of the mine andthe amount of data,
meaningfulminimumrequirements cannotalways belisted. Ultimately the only wayto know
whether specific hardwarewill work for a specific mine site is to validate the software's performance
duringthefreetrial period.

e Forlarge multi-pitmines withraw LIDAR surfacesand block models with 80M blocksthe
requirementswillbe atthe extremeend.

e Theminimumrequirementswillonly supportsmallmineswith a small block modeland
surfaceswith low triangle counts.Running AlastriHaul Infinity on minimum system
requirements mayslowthe applicationresponse, dependingonthe size of the model.
Userecommendedrequirementsforoptimaluse.

e Pleasenotethatasoursoftwaredevelops over time,these requirements maychange,
andhardwareupgrades maybecomenecessary.

Minimum Standard
| Processor it NI
8GB 64CB
ESEEINEESE Windows10x64  Windows10x64

(GRAM)
IV 1020 x1080  Dual1920x1080 Triple1920x1080
HDMI, DisplayPort, DVI,VGA - USB not supported
Solid State Drive with atleast 50 GB Free
I ERESGEGHER] AC Power - Battery power notsupported (pluginthelaptop)

Consistent, reliable, high speed (>1 MB/s) connection to the Internet
Connection

Software

Extreme

Prerequisites
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Input Devices Keyboard and Mouse witha left mouse button, right mouse button,
and middle mouse button/scroll wheel

ManyIT departments block downloads of Microsoft prerequisites, soyou may need to download

themmanually. Theinstallation error "ElementNot Found"indicatesthatyou mustdownloadand
installthese manually.

e Microsoft NET Framework 4.5.1.
e Microsoft VSTO Runtime for Office 2010.
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FirstPrinciples

ATSisamediumterm mine schedulerencompassing Haulage. Details of the site, equipment
andreservesare inputinthe setup.

The Scheduleisalist of transactions concerning Sources, Destinations, and Equipment over
time.

Therequired dataissetup inthe Setup Tab, the inputs for these requirements can be changed
overtimeinthe Calendar ofthe Schedule tab.

EEE O m]

|| P b

IQ_I

Setuptab Containsaseriesof stepsthatmustbecompletedtocreatea valid
project. To proceedtothenextstepsandrunyour model you'll be
promptedtocompleteeverystep of thistab.

Reservestab Maintabtoview andanalysereservesand dumpssolidsandtheir
contents.

Schedule tab Listof transactionsconcerning Sources, Destinationsand Equipment
over time.

Haul Infinity tab TacticalScheduleralsoincludesthe Haullnfinity application tab,

whichallowsyouto directlyimporthaulage network dataand
updatesintothe scheduling

Rapid Reserver tab You canoptionallyembed Rapid Reservertab, which makesitmuch
easierto updatereservesinventorydata.

Thisdocument providesonlya brief description of all the stepsand tools for working with your
mine schedule. Fora fulland detailed description, see Alastri Tactical Scheduler
Documentation section of the main documentation portal.

The exercisesinthischapterare for familiarisation purposesand are deliberately light ondetail.
More in-depth discussion follows in the next section.

Unless otherwise noted, each exercise follows fromthe preceding exercise.
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Project Setup

Creatingand openinga project

1. Downloadthelatestversioninthe AlastriHub portaland start Tactical Scheduler.
2. Createanewprojectandnameit"ATS.DemoProject". The main TacticalScheduler
projectfileis savedin "tsch"format.

T’ Tactical Scheduler

Mine Scheduling Software for Open-Pit Hard Rock Mines

8.0f 10 Seats Available

m
Organize ¥ New folder = @

A Name

File Tools Help @ OneDrive

Designs
@ OneDrive - Per:

Recent PitSolids
[ This PC Surveys

PN -
2

Tactical Scheduler 9443K8 |

File name: | ATS. Demo Project_21.2.981 I [Facticl Schectler Projects (1z

When TacticalScheduler projectis saved, multiple differentfiles willappearinthe save location.

.tsch TacticalScheduleralsoincludesthe Haullnfinity application tab, which allows you to
directlyimporthaulage network dataand updatesintothe scheduling.

Jock Locksoutafiletooneuseratatime

.old Ifthe main project files are corrupted foranyreason, the“.old” files can be restored as
functional projectfiles by removing“.old” fromthe file name

.cache Reducesschedulingtime by savingresults of previousruns

Jayers Saves triangulationsexternaltothe main project. Deleting the “.layers’file is the

same as deletingall layersfrom the project

.drapelmages | Savesdrapedimages externaltothe main project. Deleting the “.drapelmages”fileis
the sameas deleting all drapedimages fromthe project

Example:
| ~ATS. Demo Project_21.2.981.lock 4/11/2021 3:47 PM LOCK File 1KB
ATS. Demo Project_21.2.981 4/11/2021 3:.47 PM Haul Infinity 47 KB
| ATS. Demo Project_21.2.981.hinf.old 4/11/2021 318 PM OLD File 47 KB
| ATS. Demo Project_21.2.981.layers 4/11/2021 3:47 PM LAYERS File 36,743 KB
m ATS. Demo Project_21.2.981 4/11/2021 3:47 PM Rapid Reserver 25,720 KB
| ATS. Demeo Project_21.2.981.rara.old 4/11/2021 3:18 PM OLD File 23,715 KB
ATS. Demo Project_21.2.981 4/11/2021 2:47 PM Tactical Scheduler 9443 KB
| ATS. Demo Project_21.2.981.tsch.old 4/11/2021 318 PM OLD File 9443 KB
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Setup

The Setup tab contains a series of stepsthat must be completed to create a valid working
project. To proceed to the nexttabsand run your modelyou'll be prompted to complete every

step ofthistab.

Therequired information (such as details of the site, equipment, and reserves) isto be
populatedinthe Setup tab,the inputs for these requirements can be changed overtime inthe

Calendar ofthe Schedule tab.

ATS wascreated asamedium mining scheduler only. To customise a project for site-specific
requirementsand drilling, extension scripts can be added.

Inthistraining booklet we will start with basic setup and scheduling ona mining only project that
isnotcustomised.

The schedule always requiresthe valid Haul Infinity project to be embedded for the cycle time
calculations.

Configuration Options step

Inthe Configuration Options step, you may choose how the scheduleis goingto run, aswellas
specify the setup steps and schedule modeto use in the project.

Setup | Reserves Not Configured | Schedule Not Configured ‘ & Haul Infinity mpawd Reserver |
AT e ?
o B b < ©) No Extension: No custom scripts vl be used.

5 <Default> ~|[é3| (@l | |© use Extension: Custom scripts willbe used to control the setup and schedue. |
4
Setup Task -
,p ) No Drills: Drills will not be scheduled} and no driling metrics will be reported.
Confiquration Options =
Extension Source @ Use Drills: Driling time will be accouted for in the schedule, and driling metrics will be reported. I

Reserve Database Ny
() No Known Parcels: Parcel types wil be automatically detected from the Reserves data.

@ Create Tables
~ (@ DataFields |o Specify Known Parcels: Manually {pedified parcel types will be added to the automatically detected parcels from the Reserves data. |
’.
Driling Fields (@ Embed Rapid Reserver: Use Rapid Reserver in fully integrated mode, allowing direct communication for fast and easy updates of reserves. |
Drill Hole Types () Do Not Embed Rapid Reserver: Reserves must be imparted fram files exported from Rapid Reserver,

I () No Reserves Hacking: Reserves integrity wil be preserved,

a -
e Choose Data Sources (© Allow Reserves Hacking: User may change reserves as desired to meet schedule targets,

&) Map Fields -
e Surface Importer () Constrain on Trucks: The user targets a product quality by adjusting rehandle targets. Fleet numbers and mining quantities are constrained automatically.

e Preschedule
& Driling Block Hacking
&) Mining Block Hacking
@ Refinements

e Reserves
- @) scheduing

& Waste Dumps

- e Dependencies

e Phase Adjacencies
&) On Bench
@ Between Benches
&) Increment Offset

(© optimise Products: The user targets a fleet size by adjusting mining quantities. Product quality and quantity are targeted automatically.

tom,
CE B
& Swell Factors

) Periods

& Stockpiles

& Point Solids

& Opening Inventories
&) Crushers

& Truck Types

& Loader Types

e ChecktheUseExtensionoptiontoallowscripted changestothereservesdatabase,
stockpileinventories, equipment performance, processing plant performance, and

reportingfields.
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o Torundrilling, extension scriptsarerequired.Inthistraining project,wearenot
goingto usedrilling. Checkthe No Drills option.

o ContactyourAlastrisupportrepresentative for assistance with Site Specific
Extensions.

o KnownParcelscanbesetupto model parcelsthatdo notexistin the imported
inventory. Anexampleis havinga single weighted average gradeand material fora
stockpile content.

o RapidReserver (RR) canbeembeddedin ATS(as a separatetab, like HIis).

o Thiscan beusefulifrunning ATSintheshort-termspace producing weekly
plansin arolling monthly/quarterly schedule. Thisallows userto quickly
updatereserveswith the latest site information, without havingtore-import
thereserves.

o However, itslowsdownaschedule andit's notalways recommendedtorun
with RR embedded. By default, schedulinginventories are exportedfrom Rapid
Reserverandimportedinto Tactical Scheduler.

¢ ReservesHackingallowa usertochangethereservevalues for particular blocks,
overwritingthedata supplied by the geologists.

e SchedulingModes,thereare twopossible schedulingmodesin ATS.

o Constrainon Trucks.Schedulecontinues mininguntilequipmenthoursare
used up.Cannot put productspecification onastockpile or crusher.ltmeans
thatall material will follow the destinationlogic on parcel movement.If you are
tryingtoreach a particulartargetata crusher, you will need to set up series of
constraintsand manuallyeditinputsinthe calendaruntilthe finalproductis
achieved.

o OptimiseProducts.Product Specificationscan be placed on stockpilesand
crushers,allowinguserstotargeta specific product. Thisisdone by the
internalalgorithm calculatingthe best possible outcome for each period.
However,in doing so equipmenthours may overflow. To controlthistheuser
willhave to set up a series of constraintsto manage howthe equipmentis
used.

For thisdemo project, flag No Extensions, No Drills, No KnownParcels, Embed Rapid Reserver,No
ReservesHacking and Optimise Product options.

Setup | Reserves edule figure Haul Infinity 1 Rapcd Reserver
) ?
-\%\7 > > 5 I © No Extension: No custom scripts will be used. I
o ~ | |&s3 || Use Extension: Custom scripts will be used to control the setup and schedule.
< <Default> 17
Setup Task
& = I | ©) No Drills: Drills will not be scheduled, and no dnllmg metrics will be reErted. l
Configuration Options -
- & Reserve Database Use Drills: Drilling time will be accounted for in the schedule, and drilling metrics will be reported.
&) Create Tables =
+ @ Data Fields [ © No Known Parcels: Parcel types will be automatically detected from the Reserves data, I
& Misc Fields Specify Known Parcels: Manually specified parcel types will be added to the automatically detected parcels from the Reserves data.
& Mining Fields
& Processing Paths I © Embed Rapid Reserver: Use Rapid Reserver in fully integrated mode, allowing direct communication for fast and easy updates of reserves. I

& Choose Data Sources
& Map Fields
@ surface Importer
& Preschedule
& Reserves
Scheduling .
@ Waste Dumps Constrain on Trucks: The user targets a product quality by adjusting rehandle targets. Fleet numbers and mining quantities are constrained automatically.
B Dependendes I © Optimise Products: The user targets a fleet size by adjusting mining quantities. Product quality and quantity are targeted automatically. ]
& Phase Adjacendes
& onBench
& Between Benches -

Do Not Embed Rapid Reserver: Reserves must be imported from files exported from Rapid Reserver.

I O No Reserves Hacking: Reserves integrity will be preserved. I

Allow Reserves Hacking: User may change reserves as desired to meet schedule targets.

Reserves Database step

Tablesare adatabaseholdingatree of 3D scheduling blocks.Inthis stepwe definethe levels of the
pitanddumptrees, and specify which level is the bench/liftlevel.
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Tablesshould be created for each class of blocks: pits,dumps, and (if required) backfills. Thenumber
of levels ineach table should matchthelevel hierarchyof the inventoryfiles, so they can be mapped
onetooneinthe Map Fields step.

> Createtables: Reservesand Dumps.

Atable markedas“Dump”or“LongTermStockpile” hasnoreservesinformationandcannotbe
mined.|fanarea mustbe dumpedandreclaimed (such asa land bridge), thenthe blocks mustbe
importedtwice (once as dumps, onceas reserves).

o =+ ®)
‘W‘ |§‘E| Table Name Type Level Name Bench Level Sart Direction Click to Choose Icon
SetuuTask— —T OpenPit pit - ¥ Dump ] Ascendng v v
@ Configuration Optans N Dumps Dump - Lift W Ascendng v v
£ Badkfils LongTermStackpile ~ Block a Ascending ~ m

None

Pit

Dump
LongTermStodkpie

Everytable mustspecify the Bench Level, whichistherunninglevel ofthe trucks. Thisisusedin the
generation of On Bench Dependenciesto determinebenchaccess and progression.

Data Fields steps

Differentdatafieldsare used to hold datamapped across fromthe Inventoryfiles and create new
fields forscripting purposes (suchasdrilling).

Setup Task
& Configuration Options A
& Extension Source

+ @ Reserve Database
& Create Tables

T

& Misc Fields

& Oriling Fields

& Oril Hole Types

& Mining Fields

& Known Mining Parcels

& Processing Paths

-W\oose Data Sources

Data Fields Description

N _

Drilling Fields Hole properties such aslength, explosives, etc.

> Forthistraining project, notapplicable.

e _
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MiningFields Content properties such as density, moisture, tonnes,and grades.

> Seebelow.

Known Mining Parcels

Processing Paths Allows productfields to have different values at different points, such
aswetPlant/dryPlant, rail/ship, lump/fine subproducts.

> Seebelow.

Inaddition to the defaults, we should add any block modelfieldsthat are presentin the inventory
filesand which are relevant to scheduling. For example: product grades, contaminants, resource
class, geological class, and water table class.

» Create Mining Grade fields:

1. Pressthe Add button 4 to create new miningfields = grades.
2. Setafiledtypeto “Title".
3. Addthree gradeindents, Fe, Al,and Si.
a. Settheirindentsto“1"toinclude Fe, Aland Siunder “grade” parent.
b. Type“%"asunitof measurement
4. Gradefieldsare created with ProductField ticked. As these will be
tracked acrossthe process system. Any field which affectsthe
commercial value of the material should be marked asa product field.

Setup | Reserves Not Configured | Schede Not Configured | FjHaul nfnity | [ERapid Reserver |

|@ ? | > ? Filds
Bl | S 2 ] rullhame Indent ProductField Mame Description Units Field Type  Summary Type Weighting | Formatting
|& <Default> '||@Hg‘ B volume ] O volume Volume bem Double Sum #3220
Setup Task — nes a ¥4 dryTonnes  Dry Tonnes dt Double Sum ##20
(&) Configuration Options |é‘ wetTonn 1} wetTonnes WetTonnes wt Double Sum #2720
~ | Reserve Database |i\ maisture 0 ¥4 moisture Moisture [ (wt -dt) fwt]  tft Double WeightedAverage | wetTonnes | 0.####%
@ create Tables |£‘ b | rades ] W grades Grades Title one
- GDJ;E Fields y |§‘ grades_fe 1 fe Fe % Dauble fueightedaverage  dryTonnes
© :ﬁ — ) = grades_si 1 ¥ si Si % Double JueightedAverage  dryTonnes
= Froceena ToTe grades_al 1 al A % Double fueightedAverage  dryTonnes
&) Choose Data Sources — | ctad) 0 [ ctad) Truck Cyde Time Factor Double um
@ Map Fields |E dass ] ] dass Class Title None
@ surface Importer dass_res 1 [m] res Resource Class Titke None
g :::i::u‘a dass_res_indicated 2 (] indicated Indicated t Double Sum
+ @ Scheduing dass_res_inferred 2 O inferred Inferred t Double Sum
& waste Dumps dass_res_measured 2 O measured Measured t Double sum
~ ) Dependencies dass_res_undassi... 2 [m] undlassified Uncalssified t Double sum
@) Phase Adjacendes
@ onBench
) Between Benches
& Increment Offset Error Message (Double Click to Navigate to Error) Column
& custom
& swel Factors
Q Periods

Clickthefoldericononthe side andimportthe miningFields.openfields file to auto-populate the
Fields table (or configure manually fromthe side button menu).

Processing Paths

The Processing Paths stepisusedtoallow product fields to have different values dependingon
how they are processed, transported, and screened.
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e Processing streamsarethe mutually exclusive paths frompitto product.
e Productpointsarethe changesto the productthat occuralongthe transport path.
e Sub productsarethe splitof producttypesateach pointineach stream.

Forexample, the ratio of “Lump”to “Fines” sub products may change when handled fromrail to
ship,and the product grades are different throughthe wet plantvsthe dry plant.

> Usethe plusand minus buttonsto configure the Processing Paths as shown,then
press play buttonto continue.

ey = Processing Streams Product Points | Sub Products |

Sl » [2]f ) ( )
o | == 4 [ $ U=k SIE 4 o | (= 4|

=/ <Default> - || €23 | (9
J “ @5 Processing Stream Product Point Indude in Product Sub Product
SEb"PTE'Sk b dry b rail b W lump

@ Configuration Options = wet & fines
- Reserve Database

@ Create Tables
- Data Fields
(@ Misc Fields

) Mining Fields
—
Processing Paths I

Choose Data Source step

Reservescanbe embeddedinthe project, imported from external data sources, or both.
Inthisdemo project we are embedding Rapid Reserverto demonstrate how easy itisto update
reserves withthe latest site information, however it slows down a schedule and for bigger
medium term projectsit'srecommended notto embed RR, butto import block solidsinthe
"invModel"format.

Touse embedded reserves:

1. InTactical Scheduler>Setuptab > Configuration Options step >enable Embed
Rapid Reserverflag.

(@ No Extension: No custom scripts will be used.

agd)

o || P >

= <Default> - | |6
Setup Task

() Configuration Options

eserve Da’ 35€
(@) Create Tables

") Use Extension: Custom scripts will be used to control the setup and schedule.

I}

@ Mo Drills: Drils will not be scheduled, and no driling metrics will be reported.

) Use Drills: Driling time will be accounted for in the schedule, and driling metrics will be reported.

(@ Mo Known Parcels: Parcel types will be automatically detected from the Reserves data.

- (@ Datz Fields
@ Misc Fields *) Specify Known Parcels: Manually specified parcel types will be added to the automatically detected parcels from the Reserves data.
& Mining Fields
(@) Processing Paths © Embed Rapid Reserver: Use Rapid Reserver in fully integrated mode, allowing direct communication for fast and easy updates of reserves. I
(& choose Data Sources _) Do Not Embed Rapid Reserver: Reserves must be imported from files exported from Rapid Reserver.
@ Map Fields

(&) surface Importer  No Reserves Hacking: Reserves integrity wil be preserved.

Preschedule

é Reserves () Allow Reserves Hacking: User may change reserves as desired to meet schedule targets.
- e Scheduling
@ Waste Dumps _) Constrain on Trucks: The user targets a product quality by adjusting rehandle targets. Fleet numbers and mining quantities are constrained au
~ ) Dependendies (@ Optimise Products: The user targets a fleet size by adjusting mining gquantities. Product quality and guantity are targeted automatically.
@) Phase Adjacencies
@ onBench

) Between Benches
&) Increment Offset

@ custom
-

2. Rapid Reservertab>File>0Open>“rara”file.
3. Waitforreservesto finish calculating.
4. Embeddedreservesare shownasbold blue text.
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Setup | Reserves Mot Configured | Schedule Mot Configured | B Haul infinity I mRap\dReserverl

‘\g} l) L» ré) Choose Data Source(s)
15} <Default> - ||&3) | ™ d=t ¥

Setup Task Mame ' File Pﬂh Last Modified Ignore Digs Re-Impart.

@ Configuration Options -
- |_ Reserve Database
@ Create Tables
+ (@ Data Fields
@ Misc Fields
(&) Mining Fields

<) Proceecing Paih
\&) Map Fields
(&) Surface Importer
) Preschedule
@ Reserves
~ @ Scheduing
@ Waste Dumps
~ @) Dependencies
@ Phase Adjacendes
e On Bench
e Between Benches
é Increment Offset

a Custom .

» | <Rapid Reserver>

Toimportreserves:

Goto Rapid Reserver > Designer tab > Export button >“From Project” > Alastri
Inventory Model>save “blocks.invModel"file.

Goto Tactical Scheduler > Setup tab>Choose Data Sources step >green plus
icon>import“blocks.invModel’ file.

Benches / Lifts Ll e e B @ @, N T T R R RS e Z M B E- @ 5 Dshy 2
Bt~ Soot T e =
Neme | FromProject »

+ W® Reserves >
- @
~ WPl
-~ W P01
P s Blasts / Digs
» & s g Named Blast Polygons Display Type | Blasts -
> TIED E Narmed Dig Polygons Potvooms FERRIL oy
» 860 B
» w 8s0 B Named Blast Solids X
» W Named Dig Solids > ThisPC > Desktop > DemoRR » blocks v o O Search blocks ~ i
» T 830
rEE ot Resenves /M1/P2/P201/82  Organise v = @
» ¥ 810 g ~
» T 800 Name Date modified Type Size
# Quick access
» o 780 D blocks.invModel 16/07/2021 11:49 AM INVMODEL File 21,469 KB
» 0 - Il Desktop *
» & m d & Downloads  # [N
' : LT g Document s #
» w750 . =
L e 740 g [&] Pictures # -
» T 730 " ats - &
» w20 d blocks
» 710
Designs.
» & 700
- W P102 - 370 tps | 2.700 ms/r ext
» o . (1,364.60 | 1,435.04 | 827.79) & OneDiive
» W 900
Reserves [ This PC
Blast
P IDObjects v
File name: | blocks.invModel 7]
Save as type: | Alastri Inventory Files (*.invModel) v
~ Hide Folders Cancel
T 7 | T
Properties | Reserves Error List Display | Layers  istory

v' Projectswith Rapid Reserver embedded canalso have “.invModel” filesimported.

Map Fields

All fieldsfor all Phases must be manually mapped across.

1.

Gothroughthelistof phasesand assigneach of them to a Destination table
(“Reserves” for pitsand “Dumps” for dumps and backfills. If you dont wish to
importthe blocks, then set the destination table to “<Skip>" (it willignore the
phase).
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Import File Phase | Destination Table |
<Rapid Rese... pitl_sl Reserves A
<Rapid Rese... pitl_s2 Reserves v
<Rapid Rese... pit2 Reserves -
<Rapid Rese... pit3 Reserves -
<Rapid Rese... dumpl Dumps -
<Rapid Rese... dump2 Dumps v
<Rapid Rese... dump3 Dumps -
<Rapid Rese... lgl Dumps -
<Rapid Rese... bfl Dumps v
f# <Rapid Rese... pit2_bf Dumps B
Name &
< Skip >
DLJ'I"JS %
Reserves
x 4
2. Block Mappings:fieldsin Red must be mapped.
Setup | Reserves M red | mHauI Infinity | mRapid Reserver |
@ L> Import ... | Phase Destination Table E Ignore Missing Figlds in Parcels
»  <Rapid.. pitl sl Reserves - Block Mappings
= i i -
J <Default= <Rapid... pitl s2 FReserves - Level Table N
Setup Task <Rapid... pit2 Reserves - + Mine / Level.Mine
~ : - Level.Pit
&) configuration Options - <Rapid... pit3 Reserves M Mame®  Level.Mine SIE
~ | Reserve Database <Rapid... dumpl  Dumps - MNumber
& Create Tables <Rapid.. dump?  Dumps - - Pit
- @ Data Fields <Rapid.. dump3  Dumps . Name®  Level.Pit e
(@ Misc Fields Number evel.Dig
= ) <Rapid... gl Dumps - ReserveModelPath
(&) Mining Fields v Stage N
= . <Rapid... bfi Dumps - Name=  Level.5ta ame
) (@) Processing Paths : : ame evel.alage BlockMode!
(&) Choose Data Sources <Rapid... pit2 bf  Dumps M Mumber BenchHeight
| Map Fields ~ Bench BenchTop
e Surface Importer Name* gfn?_BOthm
“|BlastType
e Prescheduls Mumber -
Perimeter
5 Reserves e SurfaceArea
- e Scheduling Name Volume
e Waste Dumps Number ReservesDataSource
- e Dependencies + Misc iEen:og
+ entroi
@) Phase Adiacencies b|°_d(TYDE ZCentraid
5 On Bench solld\!'o.lurne Yolume WallControls, Wall
e Between Benches remalnfng WallControls. Scaling
+ centroid WallControls. Presplit
Increment Offset
@ custom x* XCentroid Label.Elast Name
a swell Facto ¥* YCentroid Label.Fe
Q P“? . actars = ZCentroid Label.Slver Threshold -
eriods - —
Setup Task Message
Map Fields Entry {<Rapid Reserver =fpitl_s1), field (Structure:Pit:Name) is required. You must enter a mapping for this field.
Map Fields Entry {<Rapid Reserver = fpit1_s1), field (Structure:Stage:Name) is required. You must enter a mapping for this field.
Map Fields Entry {<Rapid Reserver =/pitl_s1), field (Structure:Bench:MName) is required. You must enter a mapping for this field.

Map Fields

3. Populate parcelfields by draggingand droppingitems fromthe inventory
reservesfields. To leave a mapping blank, toggle Ignore Missing Fields in Parcels

totrue.
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You cancopy 4 and paste [u mappingsforeach Pit phase.
Parcel mappingfor dumpsisnotrequired, map dumps blocksonly.

SLED

v When completed, checkforerrorsatthe bottom ofa screen. Incorrect block or
parcel mappingwon'tletyouto proceedto the next step. Follow the instructions
inthe message to fixallthe errors.

Surface Importer

Thisstepisusedtoflag digand blast solids based on their position relative to the surface (above
orbelow).

More information available in the main documentation portal (to access, navigate to Alastri
Product Documentation >Tactical Scheduler Documentation>TS Setup tab >TS Reserves

&
Database>TS Surface Importer, or simply press the Help button. =),

Preschedule

The Preschedule stepisused to completely remove or modify blocks to their anticipated state
atthe startofthe schedule.

Blocks can be completely removed, or a percentage of the tonnesremoved.

» Manually preschedule blocks:

1. ExtendRecordstree structuretothe Reserves/M1/P2/P201/760.
2. UsetheVisibility Mode buttontotoggle between viewing all blocks, or only the
currentlyselected recordsin thetree.
3. Clickonblock(s)inthe viewport.
4. Presstheflagicon fromthetoolbar.
5. Typeintheremainingratio(50% =0.5,0% =0 (block is fully mined out)).
6. Tick Remove Full Prescheduled Blocks.
7. PressOK.
T:lj::m,wn All Records> @D@: i3] Label Display | ~ | | Label: <Final Remaining Label>
~ [ o¥ Reserves 20 “ ||| ReseryEs Shading: <Final Remaining Shading> v | | Dumps Shading: <Final Remaining Shading> -
- @ ® M120
-Owenn Hhmaee Bea %% o
Tmoz;l F
’ K? :;l'?zmzn ‘.,
» ; :z(; i:i‘; Set Manual Preschedule x ‘\/VX

P 810 #810
' 500 £800
©F 790 2790
& 780 £780
» [] & 770 770
v [ 750 2750

P 740 740

730 £730

W 720 2720

o 1

FIEIE 9] [fom -

Name ®Q 0

» (= Pitsolids & &~ |

» [ Designs FEY

» B suveys & %~ 0 50 100 150 200 250 300 350 400

999 #pz | 1.000 mz /7 NVIDIA Corporstion NVIDIA GaFores RYX 2070/PCLa/SSE2 | OpEnGL v4.6.0 NVIDIA 471.68

(1410.4, 1851.5, 770.0) @ || Legend ~
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Blockscan be prescheduled from a starting surface via the Flag Auto Prescheduleicon. The
starting surface mustalready beloadedintothe Layers panel (bottom left).

Automatically preschedule blocks above the surface:

1. Pressthe Flag Auto Prescheduleicon abovethe viewport.
2. Inthe Preschedule with Surface window:
a. choosethe preschedule surface (imported fromthe samples datafolder;
b. setthe minimumand maximumthresholds (values outside of threshold will be
rounded up ordown).
3. Ticktherecordsto be prescheduled.
4. Review resultinthe viewport and use the Legend button to see the shading applied by
remaining ratio.

x

| Reserves Legend ]

Unassigned “
Il remove from Model
B Empty Block
B stockpile - Cannot be Prescheduled
I o.00%
B 500
B 10.00%
N i5.00%

20.00%
25.00%
30.00%
35.00%
40,00%
45.00%
50.00%
I 55.00%
N s0.00%
T s5.00%
N 70.00%
o 7s00%

80.00%
85.00%
90.00%

T 95.00%
L Y

400 00

999 fpc | 1.000 ms/f NVIDIA Corporation NVIDIA GeForce RTX 2070,PCIe/SSE2 | OpenGl va.

(1173.6, 1642.8, 745.0) (@~ | = Legend - ]| <

Reserves step

Reviewrecordsand solidsinthe Reservestab and pressthe blue play button to proceed.

Once all the Reserve Database steps are complete, the results will be visible in the Reservestab.
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m‘—a_.l Infinity m Rapit

Once Reserves Database setup
¥ <Default> tasks are complete, Reserves tab
Setup Task becomes available

&) Configuration Options - 1 W P10
+ (& Reserve Database v @ WP P
&) Create Tables R W Pl
+ |gd) Data Fields W P2 =1
&0 Misc Fields , w2

&) Mining Fields
& Processing Paths ' p Dumps #1
& Choose Data Sources
& Map Fields

& surface Importer

&) Preschedule

g} Reserves

- S-Cheduling

Reviewthe Reservestabforcommon errors, such as:

e overlappingsolids,

e missingsolids,

e zerovaluesin productfields,

e negativevaluesin productfields.

Ifany such errorsare noted, make the necessary changesin Rapid Reserver and re-import the
reserves.

Alwayscompare the Reserves data panel to the Preschedule data panel to confirmthat call
factorsanddrill calculations are being correctly applied.

Scheduling

The schedule setup inthe next steps specifiesthe scheduling periods, targets, locations,
equipment, and material flow.

Setup steps
Time Periods
Locations Waste Dumps, Stockpiles, Crushers
Location Status Dependencies, Destination Logic
Equipment Trucks, Loaders, Fleets
EquipmentUsage StepsLogic, Dynamic Haulage
Targets Agents, Product Specifications, Constraints

Thefields specified inthe scheduling setup are used to generate a calendar ofinputs.
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J Calendar | Animation | Period Plots | Trace I Reporting x
Dashboard: <Defa... + igj <4 & B~
Category Period Name 1:2022/0Q1/Jan 2: 2022/Q1/Feb 3:2022/Q1/Mar 4:2022/Q2/Apr 5:2022/Q2/May 6:20

Overflow
- ek Start Date 2022/01/01 20220201 2022/03/01 2022/04/01 2022/05/01
- Crushers Duration {Hours) T44 672 T44 720 T44
CR1_DRY
~ Loaders
R9400 Mining_wetTonnes / Hour 1,000 1,000 1,000 1,000 1,000
Ra750 Planned Availability [PA] 100.0%: 100.0%: 100.0%: 100.0%: 100.0%:
Unplanned Availability [UPA] 100.0% 100.0% 100.0% 100.0% 100.0%
- | Trucks Use of Availability [UA] 100.0% 100.0% 100.0% 100.0% 100.0%
CATTT7E Operating Efficiency [OE] 100.0% 100.0% 100.0% 100.0% 100.0%
CAT735D & Direct Hours 744 672 744 720 744
KOMB30E & Direct Utiisation 100.0% 100.0% 100.0% 100.0% 100.0%
i —  Capadty <Mining_wetTon... 744,000 572,000 744,000 720,000 744,000
Actual
¥ | R9400
v R9250

Number of Loaders
Planned Availability [PA] 100.0% 100.0% 100.0% 100.0% 100.0%

-  Waste Dumps

» | Dumps
o I;l Use of Availability [LIA] 100.0% 100.0% 100.0% 100.0% 100.0%
= @ Direct Hours / Unit 744 872 744 720 744
~ | Stockpies [ Direct Utiisation 100.0% 100.0% 100.0% 100.0% 100.0%
ROM1_1 Actual Total Hours
ROM1_2 Actual Units
IT_1
T2 Number of Loaders
Y o Flanned Availability [PA] 100.0% 100.0% 100.0% 100.0% 100.0%
Use of Availability [LIA] 100.0% 100.0% 100.0% 100.0% 100.0%
» [RS400 £ Direct Hours / Unit 744 572 744 720 744
» | R9250 £ Direct Utiisation 100.0% 100.0% 100.0% 100.0% 100.0%
Actual Total Hours
Actual Units
Trucks
CATTTTE
Number of Trucks 100 100 100 100 100
Planned Availability [PA] 100.0% 100.0% 100.0% 100.0% 100.0% .
4 ] 3

The calendar of inputsis used to controlthe schedule period by period.
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Scheduling mode
The scheduling engine in ATS can berunintwo modes:

e Constrainby Trucksusesthe fleet numbersto calculate materialmovement.
e Optimised Products uses material movementto calculate fleet numbers.

Optimised Productsisthe preferred option, because rehandle and blending can be auto

generated asa function of ex-pit movement. When constraining by trucks, the renandle and
blending must be manually specified as calendar inputs.

Optimised Products

Optimised Products mode requires attention to the following Setup tasks

Destination Logic Waste and Crusher Feed rulestell the engine where to apply
product handling optimisation.

Constraints Constraintstell the agents how much to mine,and how much
equipmentto use.

Product Specifications Productrules determine the flow of materialto meet blending
and gradetargets.

Truck Constrained

Constrain by Trucks mode requires attention tothe following Calendar values

Equipment Numbers Loader, truck and fleet allocations must be updatedinthe
Calendar.
Reclaim Targets Stockpilereclaim targets must be updated in the Calendar.

Waste Dumps

Waste dump names and capacities are automatically detected from the Reserve Database
steps(inblue). Tables marked as"Dumps"in the Create Tables step will automatically list their
contents (you cannot edit it).

> AddanOverflow Dump=WD_01with a capacity 10 mIm3.
o Thisisapointdump. It mustexistinHaul Infinity. The node name must
follow the convention Dumps/<Name>.

@ L > =~ E‘ Add /Remove dumps, and choose a compaction factor for each dump. Note that the swell volume in the dump will be the compaction factor * swell factor. So for
-4 . i . compacted dumps, the compaction factor can be less than 1.0.

2 <Default> - || 23| |
Setup Task
Dump Name Capadity (m?) Compaction Factor
& Configuration Options
(@ Reserve Database Dumps/Dump1l 15,868,445 1
@ Create Tables Dumps/Dump2 18,192,045 1
~ (g DataFields Dumps/Dump3 17,302,478 1
& Misc Fields Dumps/LG1 18,199,489 1
& Mining Fields | & wolo: 10,000,000 1 |

& Processing Paths
@ Choose Data Sources
& Map Fields
& Surface Importer
& Preschedule
@ Reserves
+ (& Scheduling
| @ waste bumps
~ g Dependendes
& Phase Adjacendes
& OnBench
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Dependencies

The Dependencies setup tasks allow usersto setdifferent dependenciesfor a project.
Dependencies control the physical dependenciesand availability of a block to be extracted

fromthe pitand filled inthe dump.

Ifa Dependency rule prevents a block being mined, no incentive can force that block to be
mined.

The user cansetup rulesthatallow logical controlsto be putin place regarding the order when
blocks/stages can be mined.

Phase Adjacencies

Using with dependencytype youcanindicate ifa benchesfromadjacent phasesareinter-
dependent.

Example.
To excavate Stagel and Stage? simultaneously, without undercutting Stage? beneath Staget:
e Locate"Reserves/M1/P1/P102"inthe Name column.

o Select"Reserves/M1/P1/P101"inthe Above Stages dropdown list. Inthisexample if
Stage 2 was minedfirst, Stage 1would be undercut.

Setup | Reserves | Schedule mHaanﬁniw

& Dump3 v
A LGl -

50 3
50 3

'\'\‘2\7 = = g" MName Above Stages Inner Stages Dump->Pit Standoff
= + §# Reserves
=/ <Default> ~ | |423 || ™) - @ ML
Setup Task L il
& configuration Options - W P101 - -
+ (&) Reserve Datsbase & |w P102 iReserves/M1/P1/P101 v,.[ <
(&) Create Tables ~ W P2 H| (Select All al
+ (@ Data Fields W P201 ' ReservesM1/P1/P101 -
(& Misc Fields . W3 Reserves/M1/P1/P102
@ Mining Fields W P01 Eeservasm ij;;f;igi .
(] il ESErves,
) ‘@ Processing Paths - &8 Dumps
i@ Choose Data Sources & Dumpi Dumps/Dump 1 - 50~
(&) Map Fields Dumps/Dump2 = :
=y A Dump2 - 50 5
&) Surface Importer oK Cancel .
-

(@) Preschedule
@ Reserves
+ (&) scheduling
@ Waste Dumps
« (@) Dependendes
I (&) Phase Adjacencies I
g OnBench
(&) Between Benches
@) Increment Offset
@ Custom
&) Swell Factors
(&) Periods
(&4) Stockniles

Blocksin Stage?2 will check for vertical dependenciesto Stage1l
Inthe example below if Stage 2 was mined first, Stage 1 would be undercut.

So, forBench 110 RLthe Stage1block must be mined beforethe Stage 2 block.

Page 19 of 33



micromine

120r]

/

100r]

Example?2.

To backfill Stage1while itis being mined, with an offset of 50 meters between mining and
dumping.

e Locatethe backfilldumpinthe list.
e Setthe Above Stagestothe pitblocksinthatarea.
e Setthestandoff distance between cutandfilloperations.

Thistutorial has no backfill designs, so we may continue with the default settings.

Note that Phase Adjacenciesonly setvertical dependencies between blocks. To finish an entire
stage before another, see Custom Dependencies step below.

On bench

You can manually or automatically setup dependencies between blocks on a bench/lift.
There are options to use automatic dependencies, manually created dependencies, ora
combination of the two.

o ~ = =) = H = 1
N &
@7 > > 4 ~ !
Name Auto Rule Type o | |[fie] Label Display | ~ | [Label: <Record Name> -
& <Default> ~ || 23| (W
== ~ ¢ Reserves (multiple values) - Reserves Shading: <Dependency Shading> ~| [Dumps Shading: <Dependency Shading> -
+ (@) Reserve Database - i (muitiple values) MR ([ .
- - ] o {J =
@ create Tables - Wl Blasts -@ Qe BHm v X O v
~ @ DataFields ey Slasts Y
@) Misc Fields
@ Mining Fiskds & m Blasts - Or [0] ]
& Processing Paths & 780 Blasts - Or [0] v i » -y
@ choose Data Sources = 750 Blasts - O [0] - @
&) Map Fields w740 Toiasts -or (0] Bg}
@ Surface Importer ;
- 730 Auto Rule Type -

@ Preschedule

@ Reserves v m earn 0°

Scheduing & 0
(@ Waste Dumps = m
Dependencies Branching - And

&) Phase Adjacendies + W P12 Branching Strict
None
-we premous
&) Detviesn benches + W P20t

@ Increment Offset

& custom - W|Ps x p
& swell Factors + W P01 s o7
(@ Pericds - A2 Dumps Bearing Strict -
e Stockples + MR Dumpl Bearing Strict v
& Point solids -
e Opening Inventories » MR Dump2 Bearing Strict - i&}
& crushers R — Bearing Strict @ 0 50 100 450 200 250 300 350 400 450
Truck Ty
@ Truck Types » & L6t Bearing Strict ) 1000 1 1 1.000 ms 1 WIDIA Corporation MVIDIA GEFarcs RTX 2070/PCIE/SSEE | OPERGL ve.6.0 AVIDIA 473 68
& Loader Types
© Feets (1902.6, 1476.6, 750.0) | FLlegend -

Every benchinthe project hasan Auto Rule Type which determines automatic dependency
creation. The following options are available to choose fromevery tree level dropdown.
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m No automatic dependencies will be created: the blocks may be minedin
any order
Dependencies will be created pointing the opposite of direction specified,
with more than one blockisavailableatonce
CEEOTEGIGEE Dependencies will be assigned such that the blocks will be released to
honour the direction specified, while only one block will be available at
once

Dependencies will be created branching out from the start point(s) created
by the user, while more than one block will be available atonce.

Dependencies will be assigned such thatonly one blockisavailable atonce
Strict and will be extracted inorder of shortest distance from the starting point
h Same as"Branching', but the start pointsinclude any blocks marked as
ramp shots, and dependencies for trim shots are automatically
created. Both"AND"and "OR"dependencytypesare supported (see below).

Blasts Strict Same as"Blasts", but onlyone blockisavailable atany one time
ST Usesthe dependencies assigned on the lift below or flitch above

v Auto Rule Typescan be specified atany level inthe blocktreeand are
automatically inherited by all children.

Note that having block dependencies reduces the number of decision pointsforthe
algorithm, thus speeding up the software. Try to avoid selecting Auto Rule Type “None”.

e Or=Bluearrows=Ifthisblock ORthatblockis mined,the currentblockisavailable.
e And=RedArrows=Thisblock AND that block must be mined beforethisisavailable.
o Trimblast, the production shotsin front must be mined first.

Use the command below to set up each bench with direction or ramp entry.

Mining 2 SetCompassbearing
Direction =
Branching Out/ == Set Ramp starting point. All branching/blasting
Blasting Out = outrules must have atleast one ramp starting
point.
N Toggle AND/ORruletype

) Auto-detect ramp entry points from Haul Infinity

Manual 5 Remove Auto Dependencies
4 Restore Auto Dependencies

] Draw Manual Dependencies

b4 Delete manual Dependencies

<) Reset Manual Dependencies

‘AND”and “OR”"Dependencytypes

AND type ORtype
Returns TRUE if all ofthe conditions evaluate Returns TRUE if any condition evaluatesto
to TRUE TRUE
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3009

Selected and highlighted inyellow Blast 3008 Mining on the selected and highlighted in

will only be mined after blocks 36 AND106  yellow Blast 109 can begin after miningany

have been mined. ofthe blocks pointing to it with blue arrows
(114 OR107OR 105 OR106).

v'All circular dependencies must be resolved before progressing to the next step.
Double clickonthe message inthe Error panelto fixanyerrors.

Type Setup Task Message
» 0 Bench On-Bench dependency problem found on (Reserves/Mine 1/Pit1/Stage 1/550). Dependency cyde found:

Between Benches

Step Between Benches allows user to plan multiple bench miningin a single phase.

Setup | Reserves | Schedule Not Configured mHauI Infinity
l) L» Expand Max Active Max Agents on | Max Agents on
‘\g‘; ° REn= IDistance (m}) IBenches {£) | EeReay(d] Bench (#) Block (#)
|5 <Default> ~ || &28| |9 ~ ¥ Reserves 50.0 x 250 100 1 -
Setup Task - B oMt 50.0 x 240 100 1
(&) Reserves = - W Pl 50.0 x 220 100 1
v |/ Scheduling » WP P01 50.0 x 220 100 1
@ Waste Dumps .
- @ Dependencies + WP P102 50.0 x 2,0 100 1
(&) Phase Adjacendies - e 50.0 x 230 100 1
& OnBench » WP P201 50.0 x 2% 0 100 1
Between Benches | -
= - W P3 50.0 x 2 a 100 1
La Tncrement Offset T
& custom » WP P301 50.0 x 250 100 1
&) swell Factors + A Dumps 50.0 x 250
@ Periods + & Dumpl 50.0 x 250
@) stockpiles T
. x
& Point Solids * & Dumpz 0.0 2,0 .
@ Opening Inventories - “

v Benchrulescanbe specified atany level of the block tree and are automatically
inherited by all children.
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Expand Distance forcesall blocksto be mined within a radius before the next block below can
be mined.Itworks by taking the polygonal boundary of a blast, expanding it by the nominated
distance, and checkingforany unmined blocks onthe bench above thatare withinthat area.

-
- N

- \
o 3 Distanc® S
exp® \
S
a \\\
\\
\\
\l
-
-
-
The green block cannot be mined \ -
until after the red block is mined. L L -

v Mined blasts are dependent on blasts within the Expand Distance onthe bench
above.

Positive Expand Distance

Block X can’t be mined as a block on the bench above falls within the Black X can be mined as a no blocks on the bench above fail within the
Expand Distance.

Expand Distance.

Om Expand Distance

510RL

Block X

S500RL SO

Block X can’t be mined as a block on the bench above falls within the Block X can be mined as no blocks on the bench above fall within the
Expand Distonce. Expand Distance.

Negative Expand Distance

S00RL

Block X can’t be mined with a Expand Distonce of Om as a block on the With a negative Expand Distance, Block X can now be mined as a no
bench above falls within that Expand Distance. blocks from the bench above fall within the Expand Distance.

e MaxActive Benchesforcesone benchto finish before another can be started.
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Adjacent Phase ) Max Agents
Expand X Max Active Time Max Agents
FEnE Distance (m) Expan?[rg}:smnce Benches (#)  Delay (d) en F:;m on Block (%)
~ @¥ Reserves ;SD.D ;{use expand) X (multiple v... : 0 100 1 “
- ﬁ. M1 50.0 X (useexpand) X (multiplew.. : 0 100 1
~ WP Pl 50.0 X (useexpand) X (multiple v, : 0 100 1
+ W P101 50.0 X (useexpand) X 250 100 1
Y 7 750 waits for 770 50.0 X (use expand) X 2 : 0 100 1
Y 7a0 50.0 X (useexpand) X 2% 100 1
T 750 -t e : 2 :I 0 100 1
v 70 50.0 X (use expand) X 220 100 1
w730 50.0 X (useexpand) X 250 100 1
w70 50.0 X (use expand) X 220 100 1
\=allirsli] 50.0 X (use expand) X 220 100 1
= 70 50.0 X (use expand) X 220 100 1
+ W P102 50.0 X (useexpand) X 4 : 0 100 1
¥ a0 50.0 X (useexpand) X 450 100 1
T 380 840 waits for 880 50.0 X (use expand) X 450 100 1
= am 50.0 X (use expand) X 470 100 1
T 850 50.0 X (use expand) X 450 100 1
" 350 50.0 X (use expand) X 4 * 0 100 1
240 100 1

v Abenchcannot be mined untilthe Nth bench aboveiscompletely mined out.

Increment Offset

Increment offset rulesdictate the vertical lag between one phase and the next. Thiscan be used
to ensure that stages progressina timely and concurrent manner.

See Documentation.

Toseta20m vertical lag between stage 1and stage 2 of pitl.

[TrainingProjectRebuild_21.2.965*] - Alastri Tactical Scheduler v21.2.965 o B =R
File Tools Help
Setup | Reserves | Scheduie Not Confioured | [f] Haul Infinity | [RJRapid Reserver
-\*‘;{; " d > 4 2 [ ¥|[% Rules
(5 <Default> - [ (= e Ik ® [ ||| Select the Successor, and Double Click the Predecessor
Setup Tesk “ 2 Successor Predecessor Vertal Offset (_ |Tme Doy (@ | | cceeeor (Seect) Fredecessar (Double Cic)
+ [ Scheduing = 1 |ReservesM1P1PI02  ReservesMipipiol  [E : 5} | v O Reserves v O Reserves
@ Waste Dumps v @M v @ m
v Dependencies v WPl ~ WPl
(@) Fhase Adjacendes W P01 ﬂ W Pi01 |
@ ongench ﬂ W P02 | W P2
&) Between Benches > W P2 > W P2 Double
C.r R
@ Custom Freven i » & pumps :| > & oumps
@ Snell Factors Successor Predecessor :
© periods Reserves/MIPLPI02/B10 =5 Reserves/M1P1P101/730 -
@ Stockpiles = Reserves/M1/P1/P102/800 => ReservesML/P1/P101/780
& Paint Sads Reserves/M1/P1/P102/780 => Reserves/MLP1/P101/770 A
& Opening Inventories Reserves/M1/P1/P102/780 => Reserves/M1/P1/P101/760 3
a Crushers ReservesM1/P1/P102/770 => Reserves/M1/P1/P101/750
& Truck Types Reserves/M1/P1/P102/760 => ReservesMi/P1/P101/740
(© Loader Types Reserves/M1/P1P102/750 => ReservesM1P1/P101/730
@ Fleets Reserves/MUP1/P102/740 => ReservesM1/P1/P101/720 I
© Agents
& Incentives '

Create New Dependency.
SelectSuccessor.

oo

Select Predecessor — Doubleclick.
Add a negative vertical offset between stages = -20.
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Custom

Custom dependencies can beused to force precedence atanylevel of the block tree. Between
pitsdownto block level.

See Documentation.

. and Double Chok the Predecessar

o ad)
Successor Predeces: Time Delay (d) T

Periods

3 + Cumpspit2 ReservesMLE2 o R ¥R
® v @M
- & Dues > W
> M Dol > W
> M D2 s W
+ . oune » 4% oures I ouble
> G Click
> o
wD_01
& Pant Sokds
& Ooening Inventones
@ Crushers
1S Truck Types
& Looder Types

The Periods step createsthe time intervalsto be used inthe scheduling calendar.

Select the Period Wizardicon £/ € =¥ =

Stockpiles

Create Stockpiles here, these stockpiles must existin Haul Infinity of they are to be used inthe

Generate Periods Wizard 23
%) Preview Results
Period Name Start Date End Date Duration
Granularity Duration
b | 2021/Q4/MNov 1/11/2021 1/12f2021 30 days -
Manthly 1 Year 4
2021/Q4/Dec 1/12f2021 1/01/2022 31ldays
Monthly 2 Months 18D ke o1 i
2022/Q1fIan 1/01/2022 1/022022 31 days
Quarterly 1Year
— 2022/Q1/Feb 1/02/2022 1/03/2022 28 days
& | Yearly 2 Years
Daily 2022/Q1/Mar 1/03f2022 1/04f2022 31days
9 Weekly 2022/Q2/apr 1/04/2022 1/05/2022 30 days
q ;orh;;?hﬂy - 2022/Q2May 1fo5/2022 1j06/2022 31days
onthly
4 Quarterly - 2022/Q2/1un 1/06/2022 1/07/2022 30 days L
Biannualy - 2022/Q3/1dl 1jo7/2022 1/08/2022 I1days
Yearly paming 2022/Q3/Aug 1/08(2022 1/03/2022 31 days
hgn start dates to calendar by granularity 2022/Q3/Sep 1/09/2022 Y10f2022 30 days

schedule.
Stockpile Mame Capacity Field Parcel Fingers Finger Pile Type Finger File Size Finish File at Period End Manual Redaim
ROM1_1 Mining_wetTonnes E(A\I Parcels> - | WeightAveraged - _—
ROM1_2 Mining_wetTonnes = <Al Parcels> - | WeightAveraged - _—
IT_1 Mining_wetTonnes = | <All Parcels> - | WeightAveraged - _—
I|LT 2 Mining_wetTonnes - <Al Parcels=> - | WeightAveraged - _—

Point Solids

If Solid designs exist for a Stockpile or pointdumpitcan be imported here, seta colour and will
be seento build/reclaim inthe Animation.
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Opening Inventories

Stockpile Opening Inventories can be typed in, orimported directly froma csv fileina format
detailing Parcelstonnesand grades

A B C D E | F | G | H |
1__lStockpiIeName Parcel Mining_grades_fe Mining_grades_al Mining_grades_si Mining_volume Mining_dryTonnes Mining_wetTonnes

Crushers

Every project must have at least one crusher, which represents the commercial output of
material from site.

—

Add crushers
2. SelectProcessing Streamfromthe drop-down list.
3. TickAvailability Types required.
a. Thesewillappearasextrarowsinthe Schedule Calendar. Only selectthe
availabilityand utilisation valuesthat needto beinputin the calendar.
4. Capacityfieldtoinputthe processingrate inthe Calendar (volume/tonnes)

-t ¥
1 rusher Name Processing Stream B Availability Types to Specify Capadty Field n
T |CR1_DRY dry I - lPIanned Availability (PA), Unplanned 11~ ining_dryTonnes D
(¥ (Select Ally
| Planned Awvailability (PA)
| Unplanned Availability (UPA)
| Use of Availability (UA)
| Operating Effidency (OE) - PowerEngine Or
oK Cancel

Every project must haveatleast one truck type, which is usedto calculate fleet numbers, engine
hoursand fuel burn.

ov || P > r4 Enter the truck types. These truck type names must match exactly the truck names in Haul Infinity.

& <Default> M =| 4 ¥

Setup Task Truck Type Name Availability Types to Spedify Cydle Time Factor Field Adjust Cycle Time Factor by Time
& Crushers fa 1 |caT793 Planned Avaiabilty (PA), Unplanned Availabiity (UPA), Use of Avalability ( D(nnne) - vl

| & mruckTypes | CAT785D O] (select Al (none) |
& Loader Types pap— V] Planned Avalabiity (PA) one) . 7
@ Flects V] Unplanned Availabilty (UPA)
@ fgents e (V] Use of Aveletaty (U8) j o) v
@ Incentives Operating Efficiency (O} - Power Engine On
@ Destination Logic Productivity Factor (PF) - Power/Engine On
& steps Logic S oK Cancel | |

(&) Constraints
(&) Product Spedifications

4

e Add Trucks,same asinHaul Infinity.

e Toggleavailability typesrequired. They will appear as extra rowsinthe Schedule
Calendar.Only select the availability and utilisation values that need to be inputinthe
calendar.

e '"CycleTime Factor Field"readsa value fromthe block model, so traveltimes can be
factored faster or slower for different areas.

"Adjust Travel Time Factor by Time"introduces a new row inthe calendar, so traveltimes can be
factored faster or slower in different periods (ie. wet weather period).
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Loader Types

Every project must have atleast one loader type, which isused to calculate cycle timesand
production rates.

Setup | Reserves | Schedulz Mot Configured | [f] Haul Infinity | [F Rapid Reserver
-':\ . Lo )

< [/ [_// . Enter the Loader types. These Loader type names must match exactly the Loader names in Haul Infinity.

'3 <Default> - || 83| (® = + ¥

Setup Task Loader Type Name Availability Types to Sp... | Loader Cyde Time Fact... | Adjust Loader Cyde Ti Loadable Trucks Use as Agent Enforce Matched Rates
(&) Opening Inventories - R9400 Planned Availability .. = | (none) A CAT793, CAT785D,
@') Crushers R9250 Planned Availability ... = | (none) - CAT793, CAT785D, ... ~
@ Truck Types . & | CATI94 Planned Availability ... B(nena} - CAT785D, CATF77F

|___ & Loader Types I | B (selectal
Fleets CAT723

@ Agents | CAT785D
@ Incentives v caTa7r
é Destination Legic i B30E
© steps Logc ok Cancel
e Constraints

& Product Specifications

q

e Add Loaders,sameasinHaullnfinity.

e Toggleavailability types required. They will appear as extra rowsinthe Schedule
Calendar.Only selectthe availability and utilisation values that need to be inputinthe
calendar.

e LoaderCycle Time Factor by Time and Adjust Loader Cycle Time Factor by Time —-same
asfortrucksinthe previousstep.

e Specifytrucksthancanbeloaded bythe selected loader type. Pay attentionto the
equipmentsizes-smalldiggers cannotload largetrucks, such as Komatsu 830E.
Dependantonwhich Truck and Loader combinations are used at site.

e Flaginthe UseasAgentcolumn createsallmapping betweenan Agentand a Loader.
Thisisuseful in shortterm scheduling (QP), but notrequired inlongertermplans (5YP/
LOM).

Fleets
Setup Fleet configurations.
Different Loader: Truck combinations may be setup to work in different parts of the operation.
Stockpilerehandle fleet, ExPit fleet, small truck fleet etc..
Define order of Loader and fleet usage.
e IfTrucksare selected inthe samerule, neither has priority. The loader may use either
truckinany order.
e IfTrucksare selected inthe separate rules, 1: has priority, then 2:.etc.

o Theloaderwilluse up all the trucksinrule1l:and only whenthese are exhausted
will itlook atthe availability of the trucksinrule 2.

5 <Default> ~ || €83 (0 Fleet Assignments

Setup Task Mame Loader-Trudk Pairings Configure
(&) Opening Inventories il 2: (CAT994) => (CA ) ||| @@ &|v
- 1: (R9400) => (CAT753,830H
@ Crushers Combined 2: (R9400) => (CAT785D,CA Le=ize [TEs
(&) Truck Types 3: (R9250) => (CAT793,CAT| || /1 |CAT394 ‘CAT78SD -

IA;H? Loader Types : 2 |caTess 0 (Select Al

D) Fleets 8 CATT723
@) Agents 3¥| caT7asD
@ Incentives CATTITF
@ Destination Logic 830E
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Scheduling Logic

Agents

Agents execute the schedulinglogic selecting what blocks will be mined next. All available
blocksare ranked for selection.

Agent

Available

Dependencies Blocks?

No—>/ Agentidle |

Yes

|

Incentives —— Ranked Block List

Agents, Dependencies and Incentives
During each scheduling period, agents choose blocks to be mined from the pit:

What blocksare available based onthe Dependencies
Agentranksall available blocks based onincentives

o Theseincludeinternalincentivessuchasshortestcycle time
Checksdestination logic for available destinations
Checksconstraintsforavailable movement
Checksstepslogic foravailablefleet hours
Checksdynamic haulage for available route
Ifthe block failsany checks, thenremoveitfromthe available block list
Else schedulesthe topranked blockinthe list

ny —

O N oAV

Ranked Block List Apent Ide Steps Logic

Choose

"

Drestnation Logic Canstrants
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Destinations and Constraints

MName Image Quantity Field Proportional Extraction

StockpileReclaimer .. | = | dryTonnes -
o

B wetTonnes b

T | AgentMiner

e StockpileReclaimerisa default Agent created by the softwareto reclaim from stockpiles
tofeed the Crusher.

e Ifnotusing Loaderagents(definedinthe Loader step) add “AgentMiner “ here.
e Selectimagetoappearintheanimation.

Incentives

Agentsuse Incentivesto apply weighting to blocks to rank them for mining.

Shortest Cycle timeisaninternal weighting that will rank the blocks for mining, the user can
specify extra incentivesto fulfill their mining requirements.

There are 4 typesof Incentives:

e Attractiveness - Rankdifferentlocationsfor mining.
o Prefertheagentto selectareas(pits/stages/) to mineina particular order.
e SeekParcels—-Rankcertain material typesto be ranked higher by the Agent.
o Haveanincentiveto mine ore tofill the Crusher/stockpiles.
o Ortomine Wastein certain periods if enough ore stockpiled and wish to
encouragethe optimiser to mine more waste for development
e SeekGrade- Targetblock which have a specific grade.
o Becareful,ifa Minimum/Maximum are set here, the block cannot be mined if
outside these boundaries.
e Priority—Usercanselectasequence of blocksto mineinorder.
e Good forshortterm (up to ~3months) schedules notlongerterm.

Onceanincentiveis created, it's weightingis inputin the calendarand canvary by period.

Create a Seek Parcelsincentive to prioritise ore parcels.

& b ?HeR=wo ¢(v

J <Default> (@™ Attractiveness [Name Agents Configuration 4Conﬁgure
B e = BE e R —
Incentives :E rade (customized)
estination Logic = riority ¥| bg
S e - s
¥ hghs
la
1. Incentive step.
2. Addanew Incentive.
3. SeekParcelincentive.
4. Giveitauseful name-explains whatthe incentive does.
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5. Selecttheagentsitcanapply to (all).
6. Configure Incentive (tick ore parcels).

Destination Logic

Rulesare createdforthe optimiser to know where material can go.

Foreach Agent, every parcelfrom every location what destinationsisit allowedto go to.
e Waste Rulesarelistedin priority

o Alldestinationsinputonthe same row will have the same priority and material willbe
sentto the destination with the shortest cycle time thatisavailable

o Fordestinations on multiple rows, the higher rows have priority. When all the
available destinations on a row are exhausted, the optimiser will cascade to the next
row to find a destination.

o Availability will bejudged by Capacity, openhaul route (Dynamic Haulage rules) and
constraints operating onthat destination.

Optimised Product: All Crusher Feed destinations can only belisted onone row, the products
Spec rules will determine, which of the destinations the material will be sent to.

Createrules.Ensure every material fromevery source has a destination.

Elegs ¢ x
Rules Create 2 new Rule
MName Use Rule Code Filter Period Filter Agent Filter Sources Destinations
v = Expit
7 7 : " Records: {Reserves} Crusher Feed:
B {none) <Al Periods > AgentMiner Parcels: {hg, hgha, hghs} 1: {Stockpiles/ROM1_1, Crushers}
) 7 . . Records: {Reserves} Crusher Feed:
O {none) <Al Periods > AgentMiner Parcels: {lg} 1: {Stockpiles/LT_1, Crushers/CR1_DRY}
. 7 . " Records: {Reserves} Crusher Feed:
O Ba {nane) <All Periods > AgentMiner Parcels: {ba} 1: {Stockpiles/ROM1_2, Crushers}
Waste:
= | = . " Records: {Reserves} 1: {DumpsfLG1}
=] M (none) <Al Periods = AgentMiner Parcels: {minw} 2 {Stockplles L T_2}
3 {Dumps/WD_01}
Waste:
& 7 . " Records: {Reserves} 1: {Dumps,Dump 1, Dumps,Dump2, Dumps/Dump3, Dumps/Fit1,
[®] waste (none) <Al Periods = AgentMiner Parcels: {i} Dumps/Pitz)
2: {Dumps/WD_01}
v =% Rehandle
. . . e —— e Fecd:
4
3 Eh?l:li‘.e (nane) <Al Periods > StockpileR edaimer Parcels: {<All Parcels >} 1: {Crushers}

Use folder and sensible namesto follow the destination logic rules.

Rulescanbe exported andimported into another similar project.

Steps
If Destination logictells you where material can go, Steps Logic tellsyou how it will getthere.

Whatintermediate stepsit will go through before reaching the ultimate destination, and what
equipmentwill be used. Itis here that the fleet used is specified.

e Waste parcelswillhave one Source and one final destination usesthe pit fleet
(combined)

e Stockpile material willhave one Source and one final destination usesthe renandle fleet

e Orewill havetwosteps
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o Fromthe pittothe stockpile usingthe pitfleet @1.0 means100% of material
followsthisstep
o Fromthe stockpiletothe crusher usingthe rehandle fleet
e Theavailable destinationsforthese stepsarethe sameasthose inputinthe Destination

rules.
=/e]e)v =
Rules
Name Use Rule | Period Filter Agent Filter Sources Destinations Steps
Records:
. . . {Stockpiles} _—
ﬂ Rehandle il <All Periods > StockpileRedaimer Parcels: <Al Crushers 1: (CurrentSource) =>{CurrentDestination) | Rehandle @ 1.0
Parcels =}
v [ Expit
Records:
Waste... <Al Periods > AgentMiner eserves Dumps, Stockpiles/LT_2 1t (CurrentSource)=>(CurrentDestination) | Combined @ 1.0
] i Il Period " H chpiles /L [¢ )=t ) [ Combined
Parcels: {minw, w}
Records:
" . " {Reserves} 1: (CurrentSource)=»Stodkpiles/ROM1_1 | Combined @ 1.0
Iﬂ Ha <All Periods>> AgentMiner Parcels: {ha, haha, Crushers 2: Stockpiles/ROM1_1=={CurrentDestination) | Rehandle @ 1.0
ohs}
Records: ; .
X " 1: {CurrentSource) =>Stockpiles/LT_1 | Combined @ 1.0
lﬂ L9 _ <All Periods:> AgentMiner g:f:;:e{lsg}} Crushers 2: Stockpiles /L T_1=={CurrentDestination) | Rehandle @ 1.0
Remrvis 1 {CurrentSource)=>5todkpiles/fROM1_2 | Combined @ 1.0
ol i i - = — y
! ® 8 <Al Periods> PRt ggreos;:e{sb}g} Smize i2: Stockpiles/ROM1_2=>(CurrentDestination) | Rehandle @ 1.0 Y

Constraintsare used to control the schedule. They create rows inthe calendar and input values
overtime.

There are fourtypes:

e Standard (or Destination) constraints - Constrain the amountof materialsenttoa
destination.

e Source constraints- Constrain how much materialcan comefrom alocation.

e Bench Advance- Controlhow many benchesare available.

e AgentAssignment-placeequipmentinthe requiredlocation

Create the following constraints:

1. Source:Total Movement.
a. Forthe Pit Agentsetup a constraintto control all parcels (TMM) mined fromeach
Stageinthe pit.
2. Standard:CrusherMax.
a. Constrainthe amountfmaterial sentto the Crusher.
3. AgentAssignment: Assign Loaders.
a. AssignlLoadersbyPit.
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Standard Use Constraint
Sources
Bench Advance =ment J
Agent Assignments
Standard CrusherMax J
» | AgentAssignment  Assign Loader W

Product Specifications

micromine

Configuration

Field: wetTonnes | Agents: [AgentMiner]
Table Levels: Reserves == Stage

Parcels: {<All Parcels=}

Report Figlds:

Category Rows: Grouped; Data Rows: Grouped

Field: wetTonnes | Agents: <Al Agents>
Source Records: {<All Records=}

Parcels: {<All Parcels=}

Destinations: Crushers

Agents/Drills: [<all Agents [ Drills>]

Table Levels: Reserves == Pit

Do Mot Limit Active Agents

Remaining Field: wetTonnes

Report Figlds: &

Category Rows: Flat; Data Rows: Grouped
Incdude Agent Totals

Orientation: BySourceThenAgent

Inan Optimise Product Schedule, the inputsin Product Specifications controlwherethe

crusher feed will be sent.

Using cash flowsandtargets onthe stockpiles and crushers, the optimiser can determine
where (of the available destinations set) to ultimately send a parcel.

e CashFlowsare used to prioritise destinations
o ALWAYShavea CashFlowonacrusher,i

o Ifthereare?2crushers,onecanbe givena

:.'ﬂ}:'.l Add Product Spedfication = Q & ¥

I3 Add Product Spedficaion” ™ Type Name
Stockpile Cash Flow b | CrusherGradeTarget Crusher Fe Target
Crusher Cash Flow
Stockpile Blend Target
CrusherCashFlow CrusherCashFlow

Crusher Blend Target
Stockpile Grade Target
Crusher Grade Target

Haulage Configurations

Export Key Column from Chrono Reports
Export Units Column from Chrono Reports |

Default Truck Type CAT785D
Default Loader Type CATI94
Haulage Materials Haulage
Haulage Quantity Type wetTonnes
Fill Sequencing Type Travel Time

Process Optimised Stockpiles Last
Use Serial Blasting Delays
Driling Hatch Pattern ﬁ Grid

Dynamic Haulage

Accessroadscan be turned on/off over time depending

frehandled materialisrequired tofillit
higher cash flow

Use Spec Configuration

7 Field: grades_fe [Max, Target,Min]
Destinations: Crushers

Field: dryTonnes

Sources: Records: {Stockpiles}
Parcels: {<all Parcels=}
Destinations: Crushers

on activitieson site.
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Errors
Whenall the stepsare run, check the base for the error list.
The ATS schedule ischecked against Haul Infinity

e Recordsnotmatchedto blocksin Haul Infinity

e Missing Waste dumps or Stockpiles

e Equipment

Go to Haul Infinity to fix these errors

1. HI.Scheduler>Import Blocks from Scheduler

micromine

a. Threrisa mismatch withthe blockscurrentlyin Hlandthose in ATS — update

Haul Infinity

b. Checkthe Blocksnode atthe lower left ofthe screen,are allthe blocks
connected to the network. If not, use your Haul Infinity Skillsto connectthem.

c. Whencomplete all blocks should be ticked green.

/2 Haulage Configurations

& Dynamic Haulage

Setup Task

¥ | Haulage Configurations
Haulage Configurations
Haulage Configurations
Halage Configurations

Haulage Configurations

Setup | Reserves
Eile
Setup | Metwork

|T| Q C mport Schedule from Schedu

-

Message

973 records were not matched to blocks in the loaded Haul Infinity project: Reserves\M1\P1\P 10117901111, Reserves\M1\P1\P10117201100\1, Reserves\M1\P1\P10117901101\1 and 970 more, Full list follows.

The following terminal is missing from Haul Infinity (StockpilesLT_1)
The following terminal is missing from Haul Infinity (StockpilesLT-2)
The following items are missing from Haul Infinity (Dumps/\WD_01)

The following trucks are missing from Haul Infinity (CAT777F,830E)

nfigured m Haul Infinity Rapid Reserver

Import  Export]| Scheduler IEEtensiDns Tools  Help

Import Blocks from Scheduler

m
m

H

@ 4

Blocks
g ¢t ¥ =
Mame
w |¥| Reserves
w M1
> P1
> p2
w P3
v P301
¥ 340
» 830
> 320
¥ 310
» 300
> 790
¥ 780
» 770
> 780
¥ 750
» || Dumps
MNodes Segments

= | s~

Blodks

of
o)
W

Izolat...

e

(el eledele]eleled o l=T-T-Tcle]
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