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1) Company and project background
Coal Company: " S

Leading exporter of thermal coal, operating in the s bk
coal industry for many years T T

Project background:

The company needed to analyze the proposed design
0|l3tions for a new road load-out facility at one of their
plants

Desighs needed to be assessed based on the flow of
trucks for various current and future demand
scenarios

Primary: Determine the optimum number of
weighbridges, tarpaulin covering areas, size of load
out bin to reliably meet the required truck output

Secondary: Determine the impact of various train
schedules and reclaimer feedrate on the truck cycle
times




2) Load-out layout overview

i)
: -




3) The need for simulation




4) Benefits of using AnyLogic (1/2)

- Use of standard flow chart like objects
with Process Modelling library e D

Great for logic verification and validation =~ ~— = =~ = —

Quick and easy changes to process flow
- Animation

The use of 2D and 3D animation in
conjunction with live charts aided in
verification and validation

Project team trusted simulation results

: : e @
- Export model as stand-alone application
for testing and analysis by clients
Resulte [Summary | [ Deta

Clients can run additional tests and °
download model results for further _

analysis




4) Benefits of using AnylLogic (2/2)

- Seamless integration of libraries with standard Java code
- Used for writing log and other output files

- Unit Testing

- Effective method to automatically test model logic and determine if it is
operating as desighed.

Dot m QTG 00% -Gl |
B+ O Truck Load Out Station / Simulation | | /& Main | &) Gonsole X X% Gxbl PEE = -

<terminated> anylogic config [Java Applicatil ogic 8 i app/Conte

. €3 Truck Load Out Station / SingleRun ] Experiment: Test Trucks per day, See&: 1 Finished

Truck Load-Out Station
Simulation

Experiment: Test Cycle Time Overloaded, Seed: 1 Finished
Experiment: Test Cycle time Normally, Seed: 1 Finished

Experiment: Test No Work During Changeover, Seed: 1 Finished
X_ Truck Load Qut Station { RunAllUTs

Experiment: Send 2 trucks to overloading queue, Seed: 1 Finished
Experiment: Send 2 trucks to loading queue, Seed: 1 Finished
Experiment: Send 2 trucks to arrival queue, Seed: 1 Finished
Experiment: Send 2 trucks to covering queue, Seed: 1 Finished
Experiment: Send 2 trucks to full weight queue, Seed: 1 Finished
Experiment: Test Arrival Queue Resets, Seed: 1 Finished
Experiment: Test Reclaimer Availability, Seed: 1 Finished
Experiment: Test Bins reduce by 34 tons, Seed: 1 Finished
Experiment: Test Bins reduce by 50 tons, Seed: 1 Finished
Experiment: Test Trucks After Bin Trigger, Seed: 1 Finished
Experiment: Test bins fill to capacity, Seed: 1 Finished
Experiment: Test Reclaimer Delay, Seed: 1 Finished

Experiment: Test Silo Fills to capacity, Seed: 1 Finished
Experiment: Test Split Scheduling, Seed: 1 Finished

Experiment: Test number of daily trains, Seed: 1 Finished

Using Unit Tests in AnyLogic
Demonstration Video

SUCCESS

Run: 23
Failed: @
Time: 8142 ms

Jaco-Ben Vosloo Consulting




5) Model demo - Single Run

Truck Load-Out Station
Simulation

Single Run
Demonstration Video

I ’fl Jaco-Ben Vosloo Consulting
Hl



5) Model demo - Sensitivity Analysis

Truck Load-Out Station
Simulation

Sensitivity Analysis
Demonstration Video

I "J Jaco-Ben Vosloo Consulting
H1



Average truck cycle time vs Bin Size, with 1 export train a day

6) Results ‘

. Target
- All results used the sensitivity Binsize.
analysis providing a range of z% _ s
outcomes 20 .
- Through detailed analysis we were
able to provide insights into Facity Output tons per dzy)
- Impact of trains loading e ith 3 weigh brdges n and 3 wagh bridgesoct
- Number of weighbridges o Target Areas
- Number of tarpaulin covering areas / .
- Impact of bin sizes on cycle time : @ _4/ -
- Other design options like conveyor 20 —
sharing between road and train ’ Facilty Output tons per day)
loadOUt Statlon Average truck cycle time at 2250tph feed-rate
60 Bin Size
- All results were replicated for Target —so0
various reclaimer feed rates to -
provide boundary conditions for
recommendations 0 .

Facility Output (tons per day)



Questions

Jaco-Ben Vosloo Devon Cowling
jacoben.vosloo@gmail.com devcowling@gmail.com
LinkedIn LinkedIn

Jaco-Ben I‘f'
Consulting -t II

Simpler, better models, faster The AnyLogic Modeler



https://www.linkedin.com/in/jbvosloo/
https://www.linkedin.com/in/devon-cowling/
https://www.theanylogicmodeler.com/
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