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LTP is a boutique analytical-driven management consultancy

Who we are

A proven data-driven approach ”c 50+ consultants
enables LTP to address the complex
challenges faced by its clients. O~

LTP combines advanced analytics
with business expertise to deliver & 10+ countries
significant and sustainable impact in

bottom line profitability.
I) >25% annual growth'

1 Annual growth rates always above 25% in the past 5 years




LTP has a wealth of experience in facing crucial business
challenges with the same data-driven mindset

NON-EXHAUSTIVE

Our scope of action

@ Marketing & Sales Supply Chain & Operations

Growth Efficiency

Market & demand Network design

How to anticipate sales trends? What is the ideal supply chain configuration?

Production strategy
When and where to produce each lot (MTS vs. MTO)?

Pricing & promotions
When and how to change prices?

Targeted marketing & customer insights Supply chain & inventory
What is the next best offer for each client? How to coordinate inventory with product flows?

Footprint & assortment & profitability Capacity & workforce
Where to open the next store? Which products to sell? How to balance and optimize resource allocation?




LTP’'s work in business analytics may be categorized in five
axes: from information-driven to optimization-driven

The business analytics journey

LCUSUELRUL How to make it change
analytics

inti Optimization
Prescrlptlve What should we do? .p .
analytics Simulation

Predictive H i A 5 Machine Learning
analytics TSI ] el it Predictive algorithms
Diagnostic - 5 Business Intelligence
analytics WAy @1l UE [eereeit ‘ Statistical models

Told] R t Dashboardi
Descrlp.tlve et lres Rersrsenash eporting / Dashboarding
analytics Big Data

Level of
difficulty and
value derived

Information Foresight Intelllgence




The project was carried out at Sogrape, the leading wine
company in Portugal

Sogrape presentation’
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The centralization of operations is an opportunity for the
modernization that the competitive context demands

Sogrape’s challenges

External factors

Proliferation of
niches

Growing
importance of
innovation

Pressure on high
volume margins

Digitalization as a
promoter of
competitiveness

Sogrape's situation

9 Sta. Marlnha i Opportunlt|es for

Opportunity to centralize ﬁ"l‘“ """ S ! efﬁoency and quahty
production centers in ' y :
Avintes, addressing the need s Refclalucgclzltlme b
to modernize operations RN A ) exIDIItY |
‘.'.-\ ‘.:S", ‘ . bk ; ; ":5;_3 h '\ 3

Opportunity to get closer to o s ) mmo
Industry 4.0, through e End-of-life Al AR e . Ga o
digitalization of the shop floor, equment ? T TSN
data integration, automation  F* c b ‘ ‘ PR R Wk %
ahd I‘Obotization 0 ynergles to e : : (7 . Av|ntes
8 S = g TR RS < ' sz 1 v




The project aims to identify the ideal layout for the future
production center, considering future needs

Challenges
1 Challenges @ Goals
« Ensure area requirements for « |dentify the ideal macro-
each activity, machine, or layout to meet the needs of
warehouse, as well as smooth and the company's growth

optimized flows within the facility . Identify the resources

« Uncertainty regarding future needed for the future
demand and, consequently, the operations
space and resources needed

« Unable to test and compare
different layouts in real life




Designing a new production facility requires understanding of
the various operations in the production center

Sogrape’s Operations

I Oenology ™ Logistics M Bottling ==R Incoming ==& Outgoing
Excluded from the simulation
—— : . Wine cellar
Wine Stabilization, filtration and Aging of finished
- supply to the bottling lines product
Warehouse for wine containers Bottling
lines
Warehouse for cardboard
rsgerrai‘:s M International
= Warehouse for labels and corks distribution
Warehouse of empty pallets Customs
warehouse
National
Imported distribution
product

Warehouse of finished
product




Considering the different processes involved, several areas must
be considered in the simulation

Solution approach - simulation requirements

What areas’ should be analyzed to simulate to cover all the processes in a wine production company?

« Production lines
Bottling « Forklift park
« Support area (e.g.: waste storage)

« Raw-material warehouse (except glass)
« Glass warehuse

WEICHIBEEEN < Semi-finished products

« Finished products

« Empty pallets

« Docks for recpetion of raw-material

: « Docks for reception of glass
ACCSREEUEN . Reception area

UCRCIEEEERUN . Docks for order shipping

« Picking area

« Order preparation area

1 Areas dedicated to oenology, maintenance and quality control were not considered, as they do not interfere
with the flows and other processes in the main area of the factory




Four layouts were defined and designed for the simulation,
allowing to compare different configurations

Solution approach - layouts simulated
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Layout #1

+ Reception and storage of
raw material and semi-
finished product on the
upper floor

« Storage and shipping of

finished product on the
lower floor

Layout #2

« Storage and shipping of of
the finished productin the
upper and lower floor

* Reception of raw materials
in the upper floor and
storage in both upper and
lower floor

« Storage of semi-finished
product in the lower floor

Layout #3

« Storage of finished
product in a vertical
warehouse and lower floor
and shipping in lower floor

« Organization of production
lines in a central space

» Reception of raw materials
in the upper floor and
storage in both upper and
lower floor
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Layout #4

« Similar as Scenario #1,
considering the outourcing
of part of the operation

A 10



The model incorporated different simulation techniques in
order to accurately describe the real system

Simulation approach - model componentes (1/2)

storagePAA
=|=|
storagePAB

storagePAC

transporterControl

storageSDT  fleetForkliftPicking
3
storageSV  fleetForkliftPA
[ 4 ]
storageSDTF  fleetForkliftPickingSDT
[ |
storageSV1  fleetForkliftFiscal
[ ]
[ excelFile

Storage Systems &
Transporter Fleet,
which can vary
between runs and
scenarios

GF distanciaPercomidaMPS

GF distanciaPercormidalinhas
GF distanciaPercorridaCombaoio
GF distanciaPercormidaVidro

GF distanciaPercomidaPaletes
& storageRotulosUtilization
@ storageVidroUtilization

& Elevador

© Encomenda
& Main

& Pallet

@ Transporter
O Truck

£ writeCongestionamentaCais
£ WriteFluxos

£ writeDistance

O countCong

0 countlinhas

O countDias

O countCongCais

3 getPaletelCartac
Agent-based

3 getPaleteRotulos
simulation, to @ getPaleteRolhas
control and 3 getBoxCheiaGarrafeira
change the. © getBoxVazia
charac‘gerlstlcs of © getPaleteVazia
the main elements © selectSKU

3 randomABC

3 getAgent

Variables, Data sets and
events, to collect KPlIs for the
different processes and write
them in an Excel File
throughout the simulation

Java functions to
provide flexibility
required to
accurately depict
the full real process

Note: The simulation was run for the moth that requires more activity, and consequently, resources and space
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The model incorporated different simulation techniques in
order to accurately describe the real system

Simulation approach - model componentes (2/2)

Different flows to recreate the processes involved:

[=] scheduleEntradaBottie

sourceTrucksBottles sel

driveToQueueBottles
queuel3

Operation of the bottle warehouse

1 PR,

fleetForkliftsBottles storageA

ectOutput queust setupln1 unload] setupOutl

storageB storageC

sink

drivingToExitdrivingToExit6
queue’ setupln? unload2 setupOt2

Arrival and dispatch of trucks

@ manHoursBottles
@ distanceDataset
() storageUtilization
@gpal\euBotﬂes

(@ initialStorageBotties
(@ initialStockBottlesA
(@ initialStockBottlesB
@ initialStockBottiesC

Operation of the bottling lines

sourceProdOrder queuel delaySetup delayProd sink8
+ m ® ® L X

sourceBottles queue2  hold prodBottles exit?

+> pulp—Q [C) =»

o sourceCardboard queue3  hold1 prodCardboard exit1d

+3 m ® -

sourceEmptyPallet queued  hold2 prodPallet exit33

z el —O—KC -

sourceFinishedProd queue5 hold3 prodFinishedProd exit31

+ Fuk—O—¥C -

£ 10adBottiingLine

5 checkBuffer

(@ sizeBufferBottles
(@ sizeBufferCardboard
(@ sizeBufferPallet

(@ nEmptyPallets

O sku

() nProdOrder

() manHours

() flowProduced
() flowBottles

() flowCardboard
() bufferNull

() flowPallets

0 bufferCardboard

Production of semi-finished and finished products

%%
- 508 ‘v’:",’i.‘?

Storage of arriving pallets

sourcePalletsBotties selectOutputs storeA extd

Storage of the different products

Shipment order preparation - includes full pallets + picking

Picking and supply of production lines

Supply to the bottling lines

(3 getPalletBotties

enterRetrieveBottles retrieveBotiles sink1

o

choosePalletComplet: 5
enterOrder o eyen p;e'/ $al)ﬁ€omplete queue3d hold5 moveToPreparationZonel eitdd
- e
. eueld
pickPaliet deiayPicking isPalletFull movePalletizer queuell s
retrievePallet
SCQ’T""SM moveToPreparationZone2

delayPalletizer

Picking and order preparation for delivery
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Simulation arises as a decision support methodology in
multiple business areas

Solution approach - simulation

Features

Allows to foresse KPls
Enables scenario testing in the simulated system
Confers great flexibility to the solution’s development

Allows to test, in virtual environment, layout
configurations that do not exist

j

Detailed view

Simulation

%anylogic@

Holistic view ] ] .
Simulation comes up as a methodology with

high potential to provide a support to the
decision-making regarding the facility layout

13



The simulation model allows to simulate Sogrape’s operation

and evaluate the performance of each layout

Solution approach - simulation model

Parameters associated with the future operation

Demand Facility Production Production Storage
forecast areas lines capacity equipments
required

Historical data on
productivity and order

AnylLogic Simulator

picking
Load and unload time
per pallet
Parameters
associated Production time
with facility
resources

Number and average
speed of forklifts

Number of docks

Truck entry/exit flows
and times

Congestion at critical
points points

Resource utilization

Number of movements
and distance traveled

Trucks' loading/
unloading times

Productivity

KPlIs




Upper Floor

Simulation

L1
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The results’ presentation encompasses three distinct stages

Results

Insights Key results Cost evolution
retrieved

17



The simulation model developed enabled the retrieval of
valuable insights for the business at hands

Insights retrieved
Facility’s operation

Empowered the company with a tool to
estimate indicators related to the

Layout pOtentlaI . performance of the production center (e.g,,
Allowed to understand the impact of new productivity, loading and unloading time of
potential layout designs before their the trucks)

existence/contruction

Warehouse occupation Facilitated understanding of the number of

resources needed to achieve the expected
productivity of the processes involved (e.g.,
forklifts, docks, man-hours required)

Allowed to obtain the expected
wharehouse occupation, accoring to
storage solutions and considering the
specificities of each material/product

Scenario exploration Congestion analysis

Set up the grounds for the study of Enabled to identify critical points in the
unexplored options regarding new facility, with higher probability of
layouts and technological solutions, interception of the means of movement
including combined scenarios (layouts)

testing

LY® .3 18




The results’ presentation encompasses three distinct stages

Results

Insights Key results Cost evolution
retrieved
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Layout #2 requires a greater number of man-hours/day to
ensure operations, Layout #1 proves to be the most efficient

Key results (1/4)
Means of movements - Global Results Distance travelled
B Raw material B Line supply M Line collection
#Means of movement Man-hours/da .
= /day M Glass B Empty pallets M Finished procuct
310
293 287
232
56 49
-46 . - 34
Layout #1-FP Layout #2 - FP Layout #3 - Layout #4 - Layout #1 - FP Layout #2 - FP Layout #3 - Layout #4 -
Lower Floor Upper Floor Vertical Oustsourcing Lower Floor Upper Floor Vertical Oustsourcing
Warehouse Warehouse
LY? .. 20




Layout #2 requires a greater number of man-hours/day to
ensure operations, Layout #1 proves to be the most efficient

Key results (2/4)

Utilization Rate - Means of movement

#Means of
movement

88% 46

Maximum
utilization rate

Average
utilization rate

Layout #1 Iy
Layout #2 [SEYA 87% 56

Layout #3 EMA

83% 49

Layout #4 34

| itessonate | uitendonrate
m
Ea K23
45% 8%
@m e

Trucks’ Loading/Unloading Time

B Avg. unloading time M Avg. waiting time Avg. time spent in facilites

47 44 48 47

Raw

Materials

24 93 24 25 9z

20 2 23

99

Finished
Product

Layout #1 Layout #2 Layout #3 Layout #4

1Layout #1 - FP Lower Floor; Layout #2 - FP Upper Floor; Layout #3 - Vertical Warehouse; Layout #4 -

OQutsourcing

2



To analyze and compare congestion in the different layouts, 7
critical points were identified

Key results (3/4)

#Passages/

#conflicts h
our

L1 - FP Lower Floor .
L4 - Oustourcing L2 - FP Upper Floor L3 - Vertical Warehouse
Local
#conflicts #Paﬁsages/
our

1

6

7

1 Raw material

Semi-
finished

RM!?
Entrance1

RM!
Entrance2
Docks
Principal
Corridor

Final
Corridor

Glass
Entrance

TOTAL

1870
(9.7%)

60
(19%)

172
(2.1%)
14
(0.6%)

149
(1.5%)

63

11

27

32

#conflicts #Pa::?l?esl
(26.07943 99
(13.5%) 170
éé% 92
(6.4% 80
(21.2)5%) 19
(11.;%) 32
(@.7%) 503

2027

(7.7%) 86
16

(1.4%) 4
186

(2.5%) 24
152

(1.6%) 32




The Layout #1, Layout #2 and Layout #3 will not have full
finished product storage capacity by 2030

Key results (4/4)

Capacity (pallets)

OK 5K 10K 15K 20K 25K 30K  None of the base layouts (L1,

L2, L3) can accommodate all
the stock in 2030 in the base
scenario

Q FP Lower Floor

« Comparatively, external
space requirements are
lower with the adoption of
vertical storage (L3)

@ FP Upper Floor

] 1
@ Vertical Warehouse « Only the outsourcing of part

of the operation (L4) allows

@ Without an activity compatible with
Outsourcing limit the optimistic scenario of
! 2030

A
2025220272 2030" 2030 Optimistic

1 Base scenario

23



The results’ presentation encompasses three distinct stages

Results

Insights Key results Cost evolution
retrieved

24



In an optimistic scenario, adopting the Layout #1/#3 with a transi-
tion to Layout #4 (outsourcing) are the most advantageous options

Cost evolution - Optimistic scenario

27 ME
24 ME
21ME
18 ME
15 ME
12 ME

9ME

Total costs (including investment)

6 ME
35ME
oOME

2024

Layout #1 - FP lower floor
Layout #2 - FP upper floor

Layout #3 - Vertical warehouse — — Layout #1 - Layout #4

Layout #4 - Outsourcing

— — Layout #3 - Layout #4

2026

2028

2030

2032

2034

2036

2038

2040

For the optimistic demand
scenario, the outsourcing
solution will ensure full return on
investment between 2034 and
2036

Given the optimistic evolution
of demand until 2030, the
construction of a new
warehouse should take place
between 2025-2027

The decision to switch from L1 or
L3 to L4 was based on the
moment when the operating
cost of the original scenario (L1
and L3) exceeds the operating
cost of the scenario with
outsourcing (L4)

Layout #2- Layout #4 scenario disregarded given the reduced interest in adopting the Layout #2
A 25



The work developed provided Sogrape with an analytical
support regarding the design of a new production center

'n"g °
=7 Conclusions X Future work
— —
« Integrated view of all factory operation « Adaptation/updating of the results
and full comprehension of each process obtained in the project during the
involved refinement of the technological solutions
« The simulation-based methodology to be acquired
confers greater confidence and support « Design and simulation of detailed
to the decision-making, being able to test layouts for each area of the production
multiple scenarios before physical center, with fine sizing of transportation
transformations resources (e.g. logistics train, forklift
 Ability to test and evaluate different trucks)

configurations and transport solutions

« l|dentification of the ideal number of
resources needed (e.g.: transporters)
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