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Introduction

This software was developed under a CIRAD research project carried out in collaboration
with INRA on supply organization in agro-industrial processing units.

It is based on a simulation model, focused on weekly management of cane flows from the
field to the mill. This model can be used to study impacts on sugar production, reorganization

of mill supply areas, modifications in delivery planning rules, as well as variations in the
supply chain capacity and quality.

Unplanned delivery or processing events can occur at various supply chain levels. By
simulating these unplanned events, the response capacity of a scenario can be tested with
respect to disruptions in the planning system.

Magi is a support tool for negotiations between growers and industrial millers as it specifies
possible ways of boosting total value while addressing all parties objectives and constraints.



Computer modelling of mill supply areas

Based on the weekly management of cane flows from a production unit to a mill, MAGI
provides a representation of the mill supply process throughout a sugar season.

The model provides a spatial representation of sugarcane flows to the mill. It’s based on
partitioning of the mill supply area at three levels, i.e. mill, intermediate

operators and production units, and also on the characterization of the routes of each
production unit to the mill.

A production unit (PU) is an elementary entity postulated or treated as being homogeneous
with respect to the delivered cane quality and rules applied to this cane by the mill for the
management of cane supply planning and piloting processes. For example, a section of a mill,
a group of farms, a homogeneous agroclimatic zone or a category of growers can define
production units. The partitioning choices depend on the chosen simulation objectives.

Intermediate operators (10) are entities who incorporate the contributions of various
production units. Depending on their type, they are characterized by their transferring,
transporting or loading capacity.

The mill is the third representational level of the mill supply area structural organization. It
represents a request quantified by the cane milling capacity.

Routes represent pathways via which cane is hauled from the field to the mill. They are
characterized by the dimensioning features of the transloading and transport facilities.

A pyramidal structure was adopted, consisting of N entities through which cane flows transit.
Production units which deliver to intermediate operators are positioned at the base of the
pyramid. There can be several operator levels but each entity can only deliver to one higher
ranking entity. A simulation scenario is built only one mill. The user creates a library of
scenarios for each studied mill.

@ . Mill
7

G :\ - Intermediate operators
/
9 0 _Production units

A scenario combines a set of assumptions concerning the supply organization in a mill supply
area. In Magi, it is based on only one mill, and a library of scenarios is compiled for each
studied mill. Magi can thus be used to test various supplying scenarios with the aim of
increasing sugar production at the mill gate, of taking full advantage of sugar content peaks




and minimizing losses to enhance the quality, while ensuring sufficient operating margins so
as to be ready for unplanned events (mill shutdowns, conveyor breakdowns, bad weather, etc.)

The first step involves creating a mill with one or more associated scenarios. Then the PU and
10 are characterised and the routes defined. Finally the delivered cane tonnages are
quantified. The model makes intermediate calculations on the mill (weekly working period,
crushing capacities, and season period) at the intermediate operator level concerning
incoming and outgoing cane flows, and at the production unit level concerning delivery
allocations.

The model can also be used to carry out simulations based on assumptions not concerning the
attribution of growers’ cane delivery rights. For example, the supply schedules (date and
tonnage) can be adjusted so as to optimally take advantage of the spatiotemporal variability in
sugar content of cane in a mill supply area. If maximum sugar content periods differ between
production units, the model can calculate the gains that could be achieved by changing the
delivery allocation. On the mill supply area scale, this involves determining homogeneous
cane ripeness zones, determining delivery schedules per zone so as to optimally exploit sugar
content patterns during the season period, and then assessing the potential advantages of this
new organization in terms of final sugar production gains. Lastly, it is possible to test whether
each new delivery allocation would involve redimensioning the harvesting, transporting,
storing and milling equipment.

At exit, Magi displays some tables of weekly deliveries for each intermediate operator and
production unit, some tables of weekly crushing mill capacities and weekly capacities related
to the three quality variables, some tables of weekly quality variable values for each
production unit, some tables of loading rates at all mill supply area levels and, obviously,
some tables of the weekly sugar production for each production unit and at the mill gate.



Structure of the application
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|. Software tutorial

A. Mill supply area options

1. To create a new mill supply area

Select ""To create a new mill supply area”, and then click ""OK"'.

Language settings 2

Iill selection

Performed:
selected mill : Beauchamp hd

(3)to create a new mill

Oto simulate an existing scenario starting from the
selected mill

(1o delete an existing mill

| ok || coancal |

The following window is displayed. Enter a name of the mill supply area (usually the mill
name) and click OK™".

B New Mill B@@

Enter a name for the new mill :

0K ‘ | Cancel ‘ "?‘




2. To delete an existing mill supply area

Select ""To delete an existing mill supply area’ and confirm the deletion by clicking ""OK"
in the following dialog box.

Yaou are about to remove the supply area and all associated scenarios, PLUs and 10s.

Do you want to continue?

| oK |[ Cancel l

3. Tosimulate a scenario for an existing mill supply area

Select "To choose an existing mill supply area™, then click ""OK". The scenario definition
window is then displayed on the screen.

E:} Definition of a scenario

@ Scenaio  ~ 5] Parameter = 2 Help

Exizting Scenarios

Information
Scenaniol ef
Mame : ScenarioR ef
Date 03-05-2005

Comment :

B. Scenario options

1. To create or modify a scenario



From the scenario definition window, select **Create™ or ""Modify" in the **Scenario™

menu.
tcii Definition of a scenario

W8 Scenaio ~ 5 Parameter = “7 Help

Create 5 N
Madify Ccenarios

Duplicate I
Delete
Irnpiork

Mame :

Simulakion results

The "Creation/modification of a scenario” window is displayed as follows:

Date

E}' To create a scenario

‘ Mew Scenario |
Mame : | |
Diate 11-07-2005 |
Comment :

oK | | Cancel l "'.' ‘

The scenario name is an obligatory field. There must only be one. The scenario creation date
is the current date, but it can be modified. The Comment section gives details on the scenario.
It is not obligatory.

2. To duplicate a scenario
From the Scenario definition window, choose the scenario to be duplicated then select

"Duplicate” in the *Scenario’ menu. All of the scenario parameters are duplicated and the
new scenario appears in the list. To delete a scenario

3. To delete a scenario

10



To delete an existing scenario, select the scenario to delete, select the "Delete™ option in the
""Scenario" menu, and then confirm the deletion by clicking "OK"'.

Attention, suppression 11!

Are yoll sure youl want 1o delete
Eeauchamptest ?

| oK H Cancel ]

4. To import a data file in an existing scenario

From the Scenario definition window, select "'Import" in the "'Scenario™ menu.
Choose your data file and then click “Open”.

2%

Look inside: | 5 MAGI_Donnges > o« ®EerE-
2 I Aidetagi
! [y HelpMagi

Mly recent @ bd_ragi
documents 36736, de données FORMAT

E: @Jeu de données Sezela 2000
- @Jeu de données Sezela 2000-Bis
Office
.. b
vy docurments

&

‘Working

station

= File narme: I j M

networks kind file: | ] cancel |
A

The "Imports" window is displayed as follows:

11



& Imports

Mill Imports
Mill Breakdown Rates ‘weekly \Working Period Haurly Cruzhing Capicity | Loszes L&l ~
Sezela v I3 I'2 v B o

Production Units Imports

test] test? | testd R Cutting Capacity Deliveries Allocation | Al
[v¥ I i)
v v v
v ¥ v

= .
{Select a column |

Select I l Unzelect

Unzelect al Cancel

[ Select I ’ Unzelect ]

A

You can import all of the data or select only those which interest you. In the first two tables,
the "All" column enables the user to deal with a whole row. In the production units table, it is
also possible to deal with the columns by using the drop-down menu and one of the two
buttons located just below. The two buttons under the intermediate operators table also makes
it possible to deal with the column "transfer capacity". Click “OK” once your choice is made.

Data is imported from an Excel file in a preset format. The "FORMAT _En.xls" file is an
example of the MAGI importation file format. It can be found in the directory “C:\Program
Files\CIRAD\Magi2004”. This file is presented in the form of five sheets to fill in.

a) Mill sheet

Ej Jeu de données FORMAT_En
A

EEX

1 Mame of the hill

2 Weekly Breakdown Rate (%) wal 1

3 |Weekly Working Period (h) val 1

4 | Hourly Capacities {t'h)

5 | Crughing wal 1

B | Indice? wal 1

7 Indice? val 1

g Indice3 val 1

9 |Week 1 2 3 4 etc...
10 Losses! (%) val | val 2 val 3 val 4 eto.
11 |Losses2(%) val 1 val 2 val 3 val 4 eto
12 |Total Losses(%) val 1 yal 2 val 3 val 4 i

St
16 1 x
M 4 » WMMill-Usine { CapOfCut-CapDeCoupe 4 CapOfTransfer-CapDe | 4 | | [




The blue cells must be filled in.

b) Cutting capacity sheet

2l Jeu de donnees FORMAT _En

| ] |
4 4+ MY Misine Y CapOfCut-CapDeCoupe { CapOfTransfer-Cz |4 | | o

¢) Transloading capacity sheet

B Jeu de donnges FORMAT En

M 4 » ) CapOfiransfer-CapDeTransfert / Indicel / Indice2 £ In |4 | - il

d) Quality variable sheet

2l Jeu de donnses FORMAT _En

M4k b [::hInI:Ilcel,{f Indice2 £ Indice3 4 Ru-Indicateur Svnﬂﬂetn:me Ja! | | _PI P

e) Delivery allocation sheet

2 Jeu de donnces FORMAT_En

M 4« » W){ Ru-Indicateur Synthetigue ' AllocationDeliveries-DL /| « | | Wl

13



C. To parameter a scenario

t-’"‘-} Definition of a scenario

P Scenario - 5 Parameter - P Heln
Supply area structure

ExX  Definition of season length
e ey weekly capacity
Quality

Delivery allocation

1. To parameter the mill supply area structure

Select ""Supply area structure' in the ""Parameter’ menu in the "*Scenario definition™
window.

a) Mill characteristics

=] Supply area stucture E“El gl

@ Optionz + “2* Help

ScenarioRef
; Mills i Production Uitz || Intermediate operators | Structure |
| Sezela |
Breakdown rate : %
Hourly average crushing capacity : th
Weekly working period h
Weekly average crushing capacity ez
| Average crushing Capacity with
Cluality gauge 1 : test] tth
CQuality gauge 2 : test t/h
Cluality gauge 3 : testd t/h

The ""Mills™ tab gives all information concerning the mill.

14



The "Weekly average crushing capacity" is automatically computed with the "Weekly
working period™, the "Hourly average crushing capacity'" and the ""Breakdown rate"".
Green shading means that it is a computed field that cannot be manually modified.

To modify all other variables, select *"Modify*" in the ""Options’ menu.

b) Production unit characteristics

6 Supply area structure

@ Optione = | “7 Help

Groats ScenarioRef
Modify

Delete

- joduction Units | Intermediate operatars | Structure |

Print

ligt of production units |

lCoastal |

lsnéagd Area

vild: [

Tonnage delivered : 16504371

Coaztal ‘

Diversion

From the "*Options' menu, it is possible to create, modify or remove a production unit after
having selected it in the list.

20 Supply area structure:

&3y Options *|"? Help

Create | S
Modify

Delete

I | Intermediate aperatars || Stucture |

izt of production unitz

Irland Supply area
556G

Diverzion

Prink

15



The following window appears:

Deliverad tonnage |

§&] To create a production unit |:]|E|E|
ScenarioRef
Chooge an existing Production |anstal v|
nit
Or enter a name of production | |
it ¢
Area | | bt
Vield - | | tha

0K

TR

Two possible creation options:

» Choose an existing production unit in another scenario
» Enter a new name

"Delivered tonnage™ is a computed field which corresponds to the product of the area by the
yield. However, it can also be entered manually by the user.

|
& Options | = | 2 Help

¢) Intermediate operator characteristics

Create
Modify

ScenarioRef

Delate

Print

::h:lr'l
| Unitrans

List of intermediate operators

- aduction Units | Intermediate operators | Stucture

Eston

Tvpe :

Haulier

16



As mentioned concerning production units, it is possible to create, modify, or delete an
intermediate operator from the "Options” menu.

The following window is displayed:

fe] Create an intermediate operator ['__JE]E|
ScenarioRef
To choose an existing operataor: -EStD"' VI

Intermediate operator name: |

Twpe: éHauIier bt] ﬂ j

0K | | Cancel | "?

Two possible creation options:

» Choose an existing intermediate operator in an existing scenario
» Enter a name and then a type

To delete a type, it should first of all be selected in the drop-down menu then clickﬂ.
Similarly, to add one, just click £,

The | " | putton on the right of the field validates the new type.

To register the current operator, click L at the bottom of the form.

17



d) Routes

E Supply area structure

&4y Options 'i “7 Help

sy ScenarioRef
Modify
Delete
oduction Urits || Intermediate operators | Structure
Print —
S T Production unit:
n ]
4 |Diversinn
2
3
Lizt of intermediate operators:
Eston
hlill -
Sezela

As mentioned concerning production units, it is possible to create, modify, or delete a route
from the ""Options' menu.

18



The following window is displayed:

{28 To create a route

ScenarioRef

Supply chainb

-Production unit-

Coaztal w

- Intermediate Operators -

Eniar the intermediate operators in the cans routing order

Lizt of tppes Lizt of operatars Selected operatars

Unitranz

e 2

i
<

Sezela mill

ok || concel | ﬂ

To create a route, select a production unit in the drop-down menu (there can only be one route
per production unit). Then select an intermediate operator in the list of the operators (the first

Ai'

list located on the left makes it possible to filter the intermediate operators by type). The =
button is used to transfer the selected operator to the final list. This is process carried out for
each operator while strictly respecting the cane routing order. An operator can be deleted by

clicking the ﬁ button while having previously selected it in the list of selected operators.

2. To parameter the season period

Select ""Definition of season period" in the "*Parameter’ menu in the "*Scenario
definition' window.

19



i Definition of season period

Sezela

SicenanioR ef
Default zeason length fweeks) 43
Calculated geazon length fweeks) : | 44 |
Calculated season start: |25”03”599 |
Dezired end of seazon :2Uf|j1 /2000 v |

The green "'season length' and **season start™ fields are calculated fields:

0 The determination of the season period (in weeks) takes into account the total
tonnage of cane to be milled in the season, as estimated by growers, and the
average weekly milling capacity of the sugar refinery, estimated by the millers:

> Tg,
Dcxi=t
Cbhm
Where,

Tg: delivered tonnage of PU i
Cbhm: average weekly crushing capacity of the mill
n: number of PUs

0 The season start is calculated from the length of the season period and the
season ending date.

Magi takes the first "Season period™ field into account for the calculation of weekly flows.

Its default value corresponds to the computed value. However, it is possible to modify its
theoretical value to determine the exact time of the season period.

20



3. To parameter weekly capacities

Select ""Weekly capacity' in the ""Parameter’ menu in the **Scenario definition™ window.

bl Weekly capacity

ScenarnoRef
: Production urits | Intermediate operatars |-
Real weekly cruszh capacity ‘
Effective working period | | ()4
Wieek E'WF Real Crush Capacity A
» |13 153 | BM035
14 158 E3403.5
15 158 E3403.5
16 158 E3403.5
17 158 E3403.5
18 158 E3403.5
13 158 E3403 .5
20 155 E3403.5
21 158 E34035
22 158 E3403.5
23 158 E3403.5
24 158 E3403.5
ac 1M moAnT o v.
b ¥

In the ""Mill*" tab, the real weekly crushing capacity is calculated from the effective working
period (EWP).

The weekly working period of the mill is calculated in two times. Initially, we calculate a
working period without breakdowns according to the following general formula:

DFHP = 168h - maintenance time - planned breakdowns (closing for leave, etc.)

Then we calculate the effective working period after integration of an average breakdown
rate:

EWP = DFHP*(1 - breakdown rate)
For each week S, the weekly capacity of the mill is given by the following formula:

Weekly capacity = (168 - weekly maintenance time)* (1 — breakdown rate)* hourly
capacity

21



Note that the hourly capacity of the mill, when it varies, is calculated from an objective
extraction rate and quality of the cane that enters the mill, according to a yet to be determined
formula.

A default EWP value can be entered and can be allocated for each week of the season period
by clicking ""OK". It is also possible to modify the EWP values individually for each week.

m Weekly capacity
ScenarioRef
| Mil . Intermediate operatars |
| Enter a default value
[ oK
Lizt of production units Cutting capacity

[Coasta ] R
Inland f » 13 43000
[55G 14 48000
| Diversion 15 48000
16 48000
17 43000
18 48000
19 48000
20 48000
21 43000
22 43000
| 23 43000
B | | 24 48000
i) 43000

bl AQnnn b

< >

In the ""PU"" tab, as noted previously, a default cutting capacity value can be given per week
to the PU selected in the list. Moreover, a cutting capacity can be modified manually for a
given week.

22



A Weekly capacity

ScenarioRef

| Mil | Production unlts,

List of intermediate operators

Enter a default value

Ok

Tranzloading capacity

Wieek Transfer capacity A
13 5000
14 5000
15 5000
16 B000
17 5000
18 H000
14 R000
20 H000
21 5000
22 5000
23 5000
24 B000
25 5000 b
ac |=nlnln} -
|

In the ""Intermediate operators" tab, the transfer capacity can be entered as explained
previously, i.e. by giving a default value or by a manual entry for a week given.

4. To parameter quality

Select ""Quality'" in the ""Parameter' menu in the "'Scenario definition" window.

23



ScenarioRef

lL Production units |

Enter a default value :

| | ok ]

weekly deterioration (%) ‘

Chorce of losses fo enter
()

“Week | Losses] Loszes 2 Total losses
L 13 1] 1] 2
14
15
16
17
18
19
20
21
22
23
24

R

pa B woo SRE o B e R vow 0 mm B e S e 5 L e R e Y o
s B e 8w R o SR e (6 e B e TR e ) e B e R e Y o
PO I L T LS T N T S T S L T e T I L I L

The ""Mill** tab concerns weekly sugar losses.

In "Reunion”, "Losses 1" relate to the technical difference between the sample obtained at
the weigh scales and that obtained at the mill entrance. "Losses 2" represent the losses due
to the milling process. Total losses are calculated automatically as the sum of "Losses 1"
and "Losses 2" for one week by clicking "Calculation™.

In "South Africa", there is no sampling done outside of the mill, so total losses can thus

be entered directly by entering a default value if the losses do not vary throughout the
season period, or by manually entering the values for each week.

24



ScenarioRef

List of production units

Enter a default value

| [

weekly indications of quality

ESSG

R

A4 47427017

2 acar A

14 COTFOOOC

| Diversion Choice of qualic indicator (%51
i (" {

Weak test] test2 testd Ind Synth.
[ 3 13 9995764 311615515 164481564  5,18614364
14 101092758 293817544 162201576 5AE101227

15 11,0388 293570566  15,6030813 B RO060S5

16 1122985678 297891879 156218815 B 634477
17 11.4734884 2906487 164061323 E£.99289656

18 11.39261 251065334 1635315 745603

19 118520117 258583927 16104887 7811575

20 128612081 245800519 153656883 901393

21 12581398 234522486 155991173 8,899153

22 13.4090509 2375817 15,3380527 9688015
23 13.75778 2286749 149238706 10,214365
24 1391650219 226179314 148560753 10367548

A0 Fann0a

The second "Production units™ tab relates to the cane quality variables. The columns
"Ind1", "Ind2", "Ind3" correspond to weekly quality index values entered in the "Mill"*

tab on the mill supply area structure definition level. The synthetic indicator corresponds

to the sugar content of the cane. A default value can be entered as a specific value for a

given week.

5. To parameter delivery allocations

Select ""Delivery allocations™ in the ""Parameter' menu in the **Scenario definition™

window.
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§j planning of delivery allocations

EEX

ScenarioRef
r—List of production units
' Delivery allocations
'-u“ Data enitry techrique : M |
Inland
[ Week | Delivery allocation

| 13 225712

| 14 225712

| 15 225712

1B 257,12

| 7 2257.12

18 2257.12

I 225712

= 2257.12

_ 21 225712

| e 2257.12

[ 2257.12

[ ] 24 225712

| = 225712

| 7R FRF1Y

Magi proposes various delivery allocation calculation methods.

a) Manual input

Delivery allocations are entered individually for each week of the season. A check procedure
verifies that potential flows of the successive supply chain links are not exceeded.

b) Default value

Delivery allocations |

Drata entry technigue : | Default value w |

Erter a default value : | | | [ ok, ]

i Week | Delivery allocation -
»o 13 225712

A default value may also be entered and assigned to every week of the season.
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¢) Uniform throughout the season

The "Uniform throughout the season" option is selected to obtain an identical maximum
value for each week of the season.

DA = Total Tonnage PU / Season period

In this case, the two constraints "'Delivery of total PU tonnage" and "*Weekly mill capacity
not exceeded"" are usually automatically taken into account.

d) Uniform throughout periods

Delivery periods during the season period in which delivery allocations are constant may also
be determined: The objective in this case is to ask each PU to deliver_over a certain period,
according to a uniform weekly delivery allocation. For every PU, it is thus necessary to
determine the week of the beginning and end of delivery during the season period and to
calculate the weekly delivery allocations according to the following formula:

DA = PU Total Tonnage / PU Delivery period
PU Delivery Period (weeks) = week of end of delivery - week of beginning of delivery + 1

The "Total PU tonnage delivery" constraint is automatically taken into account. It is
essential that the calculated delivery allocation does not exceed the harvest capacity of the
production unit considered; otherwise an error message will be displayed. The user must then
extend this delivery period so as to remain under the harvest capacity.

The ""Weekly mill capacity not exceeded" constraint must be checked once all the delivery
allocations are defined. For certain weeks, the sum of the PU deliveries may exceed this
capacity. When exiting a scenario, a listing of these weeks is thus displayed, with the
percentage exceeding the capacity calculated according to the formula:

n L.
Dh. =100 J
o Zl Cbh.

J
Where,

Dlij: deliveries of PU i in week j
Cbhj: weekly mill crushing capacity in week |
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The period creation window is displayed as follows:

{2 To create periods

Definition of the period
Diverzion
MHumber of periods ; |:| ' Created periods
Date of start ; 13 |:ll> —
Date of end : — @
& =

Tonnage rate : |

DK ] [ Cancel ] ﬂ

A

A beginning week and an ending week along with a tonnage rate (in %) are entered, and then

the period is entered by cIickingQ. To delete a period, select it and then click €2, The number
of periods is calculated automatically. In this case, the delivery allocations will be the same

for each week of the period and proportional to the tonnage rate. Click £and # to scroll
down the list of created periods. Once the periods are defined, validate them by clicking
""OK"". When certain constraints are not respected, a summary listing is displayed with an
explanation on each value exceeded per week. The following is an example:

e

t<ii Error list E@@

| Listing des emeurs aprés affectation des DL de lacheminement |

| Semaine 13 La somme hebdomadaire de touz les DL dépasse la capacité hebdomadaire de broyage de 'uzsine 1
-» gommel LS emaine = 56427 12 -* Capacité hebdo de 'uzine = 54380

| Semaine 14 : La somme hebdomadaire de touz les DL dépaszse la capacité hebdomadaire de broyage de 'uzsine 1
-» gommel LS emaine = 56427 12 -* Capacité hebdo de 'uzine = 54380

| Semaine 15 : La somme hebdomadaire de touz les DL dépaszse la capacité hebdomadaire de broyage de 'uzsine 1

| -» gsommeD LS emaine = BE427,12 - Capacité hebdo de 'uzine = 54880

| Semaine 16 : La somme hebdomadaire de touz les DL dépazse la capacité hebdomadaire de broyage de 'uzine 1
-» gommel LS emaine = 56427 12 -* Capacité hebdo de 'uzine = 54380

| Semaine 17 : La somme hebdomadaire de touz les DL dépaszse la capacité hebdomadaire de broyage de 'uzsine 1
-» gommel LS emaine = 56427 12 -* Capacité hebdo de 'uzine = 54380

| Semaine 18 : La somme hebdomadaire de touz les DL dépaszse la capacité hebdomadaire de broyage de 'uzsine 1
-x gommel LS emaine = BE427,12 -*- Capacité hebdao de 'uzine = 54880

| Semaine 19 : La somme hebdomadaire de touz les DL dépaszse la capacité hebdomadaire de broyage de 'uzsine 1

| -» gommel LS emaine = 56427 12 -* Capacité hebdo de 'uzine = 54380

| Semaine 20 : La somme hebdomadaire de touz les DL dépaszse la capacité hebdomadaire de broyage de 'uzine 1
-» gommel LS emaine = BE427 12 -* Capacité hebdo de 'uzine = 54380

| Semaing 21 : La somme hebdomadaire de tous les DL dépasse la capacité hebdomadaire de bropage de l'usine || W
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D. Obtaining scenario simulation results

From the Scenario definition window, select Simulation results' in the *'Scenario’ menu.

@F Scenario * S Parameter + 7 Help

Create
Modify Scenarios

Dupicate R

Delete
Import

simulation results

The window includes five tabs:

1. Deliveries

t‘:: Simulation results

& Options ~ “7' Help

ScenarioRef
Delivery allocations | Capacities || Quality | Loading rate | Sugar production |
Delivery allocations
PU - > Mill
PU | Total 13 14 15 16 17 18 113
Crastal 1804370957 349385,37 34985 37 34335 37 34985 37 34335 37 3498537 34935 37
Diiversion 9705616003 225712 228712 225712 2208712 225712 225712 225712
Inland R33808.8867 1241416 1241416 1241416 1241416 1241416 1241416 1241416
556G 29116850 B771.37 E7i1.37 BFF1.37 E771.37 BFF 37 B77.37 EFF 37
Total 2426404 923 BE428.02 RE428,02 BE428,02 RE428,02 BE428,02 hE428,02 RE428,02
i T | l
10 - > Mill
I0 ol 13 14 15 16 |17 18 EE
Estan 9708616603 225712 228712 228712 228712 228712 22RT 2 228712
HC 291168150 B771.37 E7i1.37 BVF1.37 E7i1.37 BFF 37 B¥7.37 E7F 37
nitranz 2033179843 4739953 47393,53 473583,53 47333,53 47353,53 4739953 47353,53
Tatal 2426404923 BE428.02 BE428.02 BE428.02 BE428,02 BE428.02 BE428.02 BE428.02
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The first table (PU->mill) represents the weekly cane deliveries of each production unit with
the total and the remainder to be delivered (total produced - total delivered) given in second
and last column. The last row represents the total for all units.

The second table (10->mill) represents weekly cane flows of each intermediate operator with

the total given in the second column and the total for all intermediate operators given in the
last row.

2. Capacities

e} Simulation results |Z| |E| I‘z|

&% Options ~ 7 Help

ScenarioRef
|_b_|;|i_ver_l,l allocations | Capacities | Buality | Loading rate | Sugar production |
Capacities

Crush Capacity
fverage |13 14 |15 |18 |47 |18 19 |20 A
BI4035 634035 G035 694035 G94035  B94035 634035 BH4035 69403V
£ I | »
fverage |13 14 115 [15 EE |18 EE N
7833268395 1051105775 1034044318 9702074579 5631560082 9372090589 9532789386 5214619673 85723 %)
£ I I ¥
tverage |13 114 |15 [15 117 |18 EE 20 &
5824735407 5191665335 55015,22321 5450616679 5366E.48453 5457558355 E151220683 B044267830 B3283 ¥
< i | ¥
fverage |13 14 |15 16 EE 118 13 |20 A
£E003,70970 53025,553} 8 B5220,17245 E7250BE374 E7501.74273 EB476.09952 E5555.45881 E5E32,58822 EBOES ™
£ I >
fverage |13 |14 |15 BE |17 |18 EE 20 &
B3367.11231 5191665335 55015,22321 5450616679 5366548453 5457558355 B151220683 B044267830 B3283 ™
< - | >

This tab represents the weekly mill capacities. The first table gives the crushing capacity; the
three following tables give the calculated weekly capacities relative to the three quality
variables, while the last gives the minima of the three previous values. The average is given in
the first column of each table. The crushing capacity is the same for the entire season period
(cf. capacity calculated on the mill screen).
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The weekly capacities related to indices 1, 2 and 3 are calculated as follows:
First step: calculation of the weekly average quality values for the mill supply area for week |
and index K (Quy;):

m

ou, - Ilekin Lij
ki =

b

Where
k:1,2,3
m: number of PUs
QUy;: weighted average of the quality of index k in week j
Quij: value of the quality of index k for PU i in week j
Lij: delivery of PU i for week j
(Quij were entered in the Quality module)

2nd step: calculation of the weekly capacities for week j and index k (Chey) relative to the
three quality variables (and corresponding to the three lines of the table: Indices 1, 2 and 3)

Dfe. x(100-T Ch
Che, = e;x( QUK_Xp)X O,
i

Where

Defj: the effective mill working period for week j

(value obtained from the "Weekly mill capacity” module)

Txp: breakdown rate in % (e.g. 3.6%) (value obtained from the “Mill” module)
Choy: hourly capacity for the quality variable of index k (t/h)

(value obtained from the “Mill” module)

Quy: weighted averages for the quality variable of index k in week j

Third step: calculation of the weekly capacities minima for week j

Che, = min(Chelj,Cher,Che3j) or Che; = min(c,hekj)

k=1,2,3
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3. Quality

r‘j Simulation results

l@ Optionz = > HE|E

ScenaroRef

| Delivery allocations || Eapau:ities| Quality | Loading rate || Sugar production |

Cane quality

Indicateur 5ynthéhgue

FU |13 |14 |15 [16 17 |18 |19 | 20: s
Coastal 5.186149 5561012 £.506035 G.E34477 £.992897 748603 7811575 9013
4 | »

FUI 13 |14 115 B 17 13 EE |20 &
Coastal 9,995764 10,10928 11,0388 11.22956 11.47345 11.39261 11.85201 12,861%
ol i | >

Pl kel | 14 |15 | 16 [17 |18 |19 (20 =i
Coastal 3116155 2938175 2935706 2978313 2906487 2510553 2585833 2458 |
4 | *
|F'U [13 [14 [15 |16 [17 [18 [19 [20 i~
Coastal 1644816 1622016 1560308 1562188 15,40513 1635315 1610423 15,365
< il | »
indicatewr | Mopenne | 13 | 14 |15 | 16 |17 |18 [18
Indicatewr Sy 1077780860 5955693538 B377351286 709254BB36 7082133324 7472360544 7727594581 B0B3E™M
£ i | 2|

The first four tables of this tab represent a weekly summary of the quality variables for each
production unit. The last column gives the weighted average for the season. The fifth table
represents the quality of the mill supply area.

Data from the Quality module are used for the qualities per PU and week, without further
calculation. The seasonal average per PU is calculated by weighting the weekly quality values
by their effective deliveries

Q= ZQij x Lij +ZLij
-1 -1

Where
Qi: weighted average quality of PU i for the season
Qij: quality of PU i in week j
Lij: deliveries of PU i in week j
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The average weighted qualities per delivery for the mill supply area for week j (Qu;) are
calculated by the following formula:

QU; = ZQij L +Z'-ij
i=1 i=1
Where
Qjj: quality of PU i in week j
Lij: deliveries of PU i in week j

And the average weighted qualities per delivery are thus obtained for the mill supply area and
for the entire season (Qu).

QU :ZZ Qij x Lij _ZZ I-ij
i=1 j=1 i=1 j=1
Where
Qij: quality of PU i in week j
Lij: deliveries of PU i in week j
n: number of weeks
m: number of PUs

4. Loading rates

EE Simulation results

&% Options = “7 Help

ScenarioRef

.D.elli;wer_l,l allocations I ”E.apac:.it.ies- I -d.ual-it_l.; | Loading rate i .Sugar produc.t-ior;i

Loading rate

FU Average 13 14 |15 16 17 |18 13
Coastal 7288618977 Y2BBE18377 7288618377 7288618977 7288618977 7288618977 V2BBE1B37Y  72.BBE18:
Diversion 4514240234 4514240234 4514240234 4514240234 4514240234 4514240234 4514240234 45,14240:
Inland B5,33768503 E5,33768503 6533768503 B5.33768503 6533768503 6533760503 E5,33768503 6533765
556G 8464212646 B4 64212646 8464212646 B4B4212646 B4E4212646 S4.64212646 B4E4212646 8464272
b3 ! X
10 | Awerage 13 14 |15 1E 17 118 13

Ezton 4514240234 4514240234 4514240234 4514240234 4514240234 4514240234 4514240234 45,14240:
HC 464212646 B4 E4212646 B464212646 B4B4212646 D4B4212646 S4.64212646 B4E4212646 B4 64212

Uritrans B771361607 67 71361607 B7.71361607 67713681607 6771381607 6771381607 6771361607 G7.71361F

< | ke
Crushing | Average 13 14 |15 16 |17 |18 18 S
Sezela 9130429075 8130429075 8130429075 8130429075 6130429075 8130429075 9130429075 8130:%
3 | *

Luality | Average 13 14 |15 16 |17 |18 19 A
Seeela 095E5GEEEY 1086896396 1086896395 1086896396 1086895396 1026895395 1086096396 10866
< I 3
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The first table represents the loading rates of the production units with the arithmetic average
for the season given in the second column. The second table represents the loading rates of the

intermediate operators. The third table represents the loading rate for the mill crushing
capacity, and the last table represents the loading rate for the quality.

The loading rates are calculated by dividing the quantities collected, transferred or milled by

the capacities calculated by type of operator. They are expressed in % (e.g. 95%):

100x L.,
Tup., = J
plj Crl
Where
Lij: delivery of PU i in week j
Cr;: harvest capacity of PU i
100x T,
Toi; = * i
Where
Tij: cane quantity transferred from 10 p in week j
Ct;: transfer capacity of 10 p
100x Lu;,
T, S
Cbh;
Where
Lu;: cane quantity delivered to the mill in week j
Cbh;: mill crushing capacity in week j
100x Lu,
g ="
Che,
where

Lu;: cane quantity delivered to the mill in week j
Che;j: mill crushing capacity relative to the quality in week j
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5. Sugar production

E:: Simulation results

&3 Options ~ 7 Help

ScenarioRef

|-E3-éliver_l,l allacations || Capacities-ﬂ Dualit_l.-J-||'Lnading rate[ Sugar production |

Sugar production

FU

| Total i'|3 |14 |15 i18 |17 i'IS |19
Coastal

1606741101 1814393281 1945540781 2276181406 2371096406 2446490781 2608519687 2732908

Diversion 1036502334 1531075683 1578576464 144 3253710 1522182812 1629204003 153.8338367 1763050
Irilatd 597823425 9306295156 1090640546 1134483687 1085102046 1146928671 11227133343  1154,0500
556G 30631,73664 3305506640 4045441736 4471884375 426533375 4605033843 4759753125 486.3314:
Tatal 2615132736 3360630023 3533613154 4002184302 3385022103 4216843837 4360528730  4550,255(

Choice of mill production calculation

w
— R &union

il | Tatal [13 |14 |15 | 16 Alique du Sud

Sezela 2RE233.0130 3293 46B428  GRZ6.640891 2822141204 3905 321ER7 4132 60BIRT 4273318155 44R3:v
< | &

This tab is divided into two tables. The first represents the weekly sugar production of each
production unit, with the total for the season period given in the second column. The last row
gives the total for all production units.

The second table represents the mill production with the total given in the second column. A
drop-down menu makes it possible to select a method for calculating this production, which
differs for Reunion and South Africa.

Sugar production calculation:

In the Reunion case, the sugar content corresponds to the total quantity of sugar contained in
the cane and the technical variation represents losses due to cane quality as well as losses due
to the efficiency of the extraction process, thus giving the following sugar production
formula:

ProdTot= i{i Dl x(Q, - Pus)}
s=1| i=1l

Where
s=1,..., S season weeks
Pus: total mill losses in s
Dl;s: delivery allocation of PU i in week s
Qis: quality for PU i in week s
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In the South African case, the technical variation concerns only losses due to the efficiency of
the extraction process. The sugar content corresponds to the potentially extractable quantity of
sugar for a given cane quality (%RV). The weekly sugar production is calculated according to
the following formula:

S m
ProdTot=>"| (1-Pu,)> DI x Qis}
s=1 i=1

Where
s=1,..., S season weeks
Pus: Total mill losses in week s
Dl;s: delivery allocation of PU i in week s
Qis: quality for PU i in week s

6. Exporting the results to an Excel 2002 file

The results can be exported to an Excel file by selecting "Export to Excel™ in the "Options"
menu in the "Simulation results" window.

E Simulation results

&3 Options = “7 Help

Analvsis

Export ko Excel

_ Delive_r_j_,f allocationz I I:_apa-:ities_ i !Z!ualit_!,l___ Loac

Simply name your file and then open it in Excel.

E. Configuration
1. Choice of languages
The software is currently available in two languages: French and English. To switch language,
select the "Configurations” menu in the "Welcome™ window of the application and click on

the desired language. Depending on future applications, the software could eventually be
translated into Spanish.
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i;:i Welcome

Language setkin

French

Spanish Wil
Portuguese

Settings -

LFta create a new mill

{:}t-:n zimulate an exizting scenario starting from the
‘zelected mill

2. Help

In each window of the application, users can get help by typing "F1" on the keyboard, or by
clicking the button or the menu with the following icon: s

Help is also available directly in the application directory: C:\Program
Files\CIRAD\Magi2004\AideMagi.chm). A shortcut is available in: Start - all programs -
MAGI2.

The online Help window is as follows:

E? aide
CE & o
Masguer Irnprirner Options
Sommaire Mndex | Bechercher | @ M A ‘;’ .

A Simulation tool of organization of sugar cane supplying to the mill
b Presentation :

+ @ The scenarios
[2] Choice of the Language
About help This software falls under a rezearch project carried out in collaboration by the CTRAD and the INRA on the organization of

Tutarial 3 a a o q 3
@ the supplying in the agro-industrial vnits of transformation.

It is based on a simulation model, centered on the weekly management of flows of canes firom the field to the mill.

This model allows to study the impacts on the sugar production, the reorganization of a mill supply area, modifications of
the rules of planning of the deliveries, variation of the capacity and quality of the supply chain.

Unplanned events of delivery or transformation can be generated at various levels of the supply chain. To simulate these
vnplamed events allow to test the capacity of response of a scenario at the disturbances of the planning system

Tlus tool 15 a support of agsistance to the negotiations between growers and industrialists, msofar as it specifies the
possible ways of creation of total value, in comparizon with the objectives and constraints of each one.
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The Contents are listed on the left under headings and subheadings.
From the Index, users can view specific Help pages from keywords.
The "Search" function displays a list of pages containing the entered keywords.

A Preview of the selected page is displayed in the right pane.
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