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Digitalization is key to provide answers to future challenges in industry

Challenges in Industry Paving the way to the Digital Enterprise ...

DIGITALIZATION Get ready for Industrie 4.0:
Infrastructure

Shorter Time to market

Higher Reliability &

Safety

Operational Improvement
and Service

More Flexibility

Higher Quality

Pxr§d

From Integrated Engineering to
Integrated Operations

Increased Efficiency
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The digitalization demands a holistic approach

Perspectives to be addressed

Consulting approach

Technological perspectives Business Intelligence

Organizational aspects

‘@

Data Management

Value Chain

(1]

Industrial Applications
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Cyber- Physical Systems
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Network Infrastructure
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Safety and Security
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The Journey towards Digitalization

® > O > O > O
Strategic A(D\ Benchmark Initiatives Implementa- Implemen-
Alignment Analysis Identification tion Planning tation
and Feasibility (Road Map)
Strategic Business Maturity Check Opps. prioritization and Implementation
Drivers Technical/ Financial and Investment
Feasibility Roadmap
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Consulting Step 1: Strategic Alighment

Efficiency Flexibility Time-to-market

” e €

* Resource and energy * Individualized mass « Closed-loop quality + Fast innovation
efficiency production - Traceability - More complex products

- Demanded * Volatile markets « o Lifecyc|e Management
product/quantity o .

. HSSE — Health & Safety | Environment | Regulations/Standard | ...
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Consulting Step 2: Present situation (as-is)

Inventory Control AT chemtech PLANO DIRETOR DE AUTOMAGAQ
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Consulting Step 3: Initiatives Identification, Prioritization and Feasibility

chemtech chemtech
PLANC DIRETOR DE AUTOMAGAD 56/119 FIETHE
PDA-EOOK DO PROJETO e k
I PLANO DIRETOR DE AUTOMAGAQ 20M19
- N*CHEMTECH REV.
8.1 LISTA DOSPOTENCIAIS FOCOSDE MELHORIA PDA- BOOK DO PROJETO == 0

Uma das fontes para o levantamento das oportunidades sio 0s gaps denegbcio queforam Na Figura 32 & apresentado o fluxo que originou as fichas de projeto. As iniciativas
identificados a partir das entrevistasrealizadas com a equipe do CMA, originando a Lista

dos Patencis Focas deMelhorias Afonte deinformagloutiizada para a elaboragio dos levantadas foram agrupadas e posteriormente priorizadas, destas, selecionaram-se as
focos de melhoria foram as listas geradas por cada drea do GMA. fichas de projeto.

Iniciativas Levantadas

CMA 25

Ma Tabela 13 os Focos de Melhorias identificados estdo agrupados por area. Varias

oportunidades levantadas podem estar relacionadas a mais de uma area. m
CMA 63

Agrupsmento Priarizagho | Implementar 2 Fichas | implemsentar 18
Tabela 13 - Potenciais focos de melhoria CMA Acidulado ¥ Acidulag B 1 Detathar 2 Detalbar 1
Area & Melhoria Item mmon 12 — Birilagam 1 - Alwvancas a - Total 15
Atuslizagio do sistema supsrvisorio Wizcon 4 Barragem 15 Fortilizantes 4 Arquivar Fl
Sistema de backup de aplicagdes 2 Britagemn 2 Granulagso 1 Despriarizar [
TA para Gestio de Consumeo de Ensrgia 2 Ea 8 Minorsl 8 Total e
Aaquagsol Sybsitughe dos GGl para GRMs misigentes = o : — :
ra u
— = — = Fertilizantes 18 Usinal eI ]
4 logiz dos =i & a & " T
ki : Filtragem " Total 48
ia para 5o dos prog) de CLPs de linguagem
Ladder para Diagrama de Blocos; = Granulegho »
Atualizagio do software de p cSo d= CLPs de Congsrt pars " Mne °
Unity. bem coma das CPUs para CPUs compativeis com o mesmo. Mineeal 28
Implantar sistema CFTV. L) Sultlrico g
Geral Instalagio d= dispositives de inter parada de emerginci o Usinal %
&m equipamantos industrizis. Usinale Il 13
InstalagEo de sistema o i de mudangas de CLPs T8 Usinall a8
Estudo de Seletiv idade/programagao & ajuste de todos os rekés de 82 Total 367
protegio
Estudolaquisicio de sistema para gestio de STF (forces = jumpers) <] Figura 32 - Fluxo - Levantamento das iniciativas até a priorizagdo das fichas de projeto
Mebrssk byspazasie i
Gestio de Pétios & Os resultados da utilizagﬁo das Lentes de Priorizagﬁo sd0 apresentados na Tabela 15, As
Aauisig2o de Historizdor FIMS = iniciativas em verde nesta tabela sdo aquelas que foram priorizadas para o
Substituigio da rede Profibus de comunicagio dos inversorss para = . ) .
sthernst desenvolvimento das fichas de projeto.
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Consulting Step 3: Initiatives Identification, Prioritization and Feasibility

Plano de Investimentos - Consolidado Pelotizacao
Ganho com produtividade do efetivo (FTE Equivalente)

oz —aTotal 05 s

2018 2019 2020 2021 2022 - 2024 2025 2026 - 2028  TOTAL

Os valores aqui apresentados refletem apenas os estudos de viabilidade gerados para as usinas
alvo dos estudos. Caso uma solugé@o desenvolvida para uma usina seja replicada em outras, havera

aumento no ganho aqui mostrado.

FTE Equivalente (anual): 1 FTE = 1760 horas.

STitech A N
d.' 4!._.;.... AUTOMAGAO - CMA
PLAND DIRETOR DE AUT i
PaeoREIRSE TGS, L s |omeesn |
S i o

:

0 TATT - Instataclo do Fiowal o Configuracdo do DMZ, Malhorias da Qualidada ds Ar
@ Instrumantago, AequaS0 | SUbsHtUGI dos Pands das Tubinas | Gerdors @
Cytar Sccuny.

15 VisAO PLURIANUAL

Com @ mphantago Cos projetos cados na Tabsla & Para 0 Qs foram CosENVONIdas.
fichas de projto neste PDA, podard havar Lma vanagdo o Nivel Tecnologko de
Automagic do CMA, haia vsta Quo aigumas das Inciatias Grwohem SoGEas O
Feaveam 3 instalagio da Instrumanios, EQUPAMGNos @ SIIMas Qus dminuirdo alguns 4os.
93 dantficacos durants 2 a5 da Madilo co Nival Tacnokogico.

A

quas M

Thporn Cartrok o
i
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chemtech

chemlec_h

FROJETO FEL 1

GERAL DO PROJETO

ESTUDOS DE VIABILIDADE - SISTEMA DE CFTV FARA
ACOMPANHAMENTO DO PROCESS0

RELATORIO TECNICO 2z

PROJETOFEL T

GERAL DO PROJETO

ESTUDOS DE VIABILIDADE - SISTEMA DE CFTV PARA
ACOMFANHAMENTO DO PROCESS0

RELATORIO TECNICO z

De toda forma, as cdmeras poderdo tornar as atitudes corretivas ainda mais rapidas em
caso de alguma ocorréncia.

57 GANHOS INTANGIVEIS

Comao ganhos intangiveis, pode-se destacar uma melhor qualidade devida do operador, que
nio necessitara realizar atividades que demandam alto esforgo fisico.

6.0 ESTIMATIVA DE ORCAMENTO E CRONOGRAMA DE EJ(ECU(!‘ACI
8.1 ESTIMATIVA DE ORCAMENTO
A tabela a seguir apresenta o quantitative geral para a implantagdo das solucdes

apresentadas, envolvendo desde o projeto basico até o fornecimento de materiais e
montagem.

I T S T R

[ez |iorsowe mawnas | 1] verna |

Os custos referentes a servicos e equipamentos sdo apresentados no Anexo A.
62 CRONOGRAMA DE EXECUQM

A sequir & apresentado o cronograma preliminar para execucio do projeto.

[k % compiProcndzy DeralzY s G s )

= SISTEMA DE CFTV PARA ACOMPANHAMENTO DO L 283 days Wed 0107118 Fri 2900716
PROCESSD

~ Fase 1- Engenharia Conceitual o% Odays Wed 0110715 Wied 0110715

Engenharia Conceitual 0% Odays ~ WedSUOTiS s oumins|

= Fase 2 - Engenharia Basica o% 2 67 days Wed 0100718 Thu 011015

Mobiizag 5o Engenhana Basca % 30 edays Wed 010715 Fri 310715/

Bisica % 5 45days  Fa310T15  Thu 011015

- Fase 3 - Suprimentos. o% 4 64 days  Thu 011018 Wed 301215

Seragos L] Medays  Thu 011015 Wed 3011215/

Equipamentos % 60 edays  Thu 0111015 Mon 3011115

- Fase 4 - Engenharia Detalhada | Implantago % 164 days Mon 3011116 Fri 150716

Compra de equipamentos | maleriais 0% 9 G0edays Mon 3011145  Fri 28001116

Mabiizag 3o Engenharia Detahada | Implantag 3o 8 Wedays Wed 301215 Fr 2801116

Engenharia 0% 12 G0days Mon 00216 Fn 2210416

Construgao & Montagem | instalag 8o 0% 12,111 B0days Mon 250416 Fn 1507/16]

- Fase 5 - Operagao Assistida 0% 10 10days Mon 1810716 Fri 29007116

Execugda da Operagio Assistida L] 10days Mon 1807116 Fn 2807116,

Documentag o Final do Projeto 0% 10days Mo \80T16  Fri 280716

Figura 4 — Cronograma
7.0 AVALIACAO DA VIABILIDADE ECONOMICA

A seguir sdo apresentados, de forma resumida, os dados necessérios para avaliacio da
viabilidade econdmica do empreendimento.

. ™ | e |

® Faybask Decsanteds |-
®  Eficlineda { VPL I VPI) | 3 | & Faybaok | 1000 |
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Consulting Step 4: Transition Planning

PLANO DIRETOR DE

chemtech AUTOMACAO

FPDA -BOOK DO PROJETO

PLANO DIRETOR DE AUTOMAGAQ

BEHA

RT-289-TA-M 2-0023

TEV,

13148-14002-PRJ-011 ']

TITULO DO PROJETO

132 RESUMO DAS FICHAS DEPROJETO

Principais Beneficios -
esperados: -

Principais Premissas: -

ID Roadmagp: FP-393-TA-D08-0001
Descrigio do Projeto:  Gestdo de Combustiveis

Tipo de Projeto: Convencional

Tipode Investimento: ~ Melhoria

Unidade Operacional: ~ Complexo

Escopo Resumido: - Medigdio e envio automético dos volumes movimentados {recebido, estocado

& sbastecido) para o sistems de controle;

Implantas:éu de sistemns de supenisSo pars todo o processo de

combustiveis;

Implementagsn deinstumentagdo e intertrava mentos para a seguranga do

processo;

Integragdode todos os sistemas decontrole com o SGC para registro dos

volumes movimentados e para realizagio de
controle de inventénio, andiises de desvios (vazamentos) & andlises de

produtividade;

AL izagdo do com & identificagdio automatica dos

veiculos! condutores = a liberagiol blogueio do
combustivel, incluindo os casos de abastecimentos realizados pelo

caminhio-combaio;

Integragio do SGC com o SAP, para envio sutomstico dos dados

consolidados, e implantagdo do controle de inventario.

Garantia da integridade dos dados;
Andlise de desvios e relatdros de desempanhao;
Aumento da produtividade reduzindo o tempo em atividad

Chem__tech

PLANO DIRETOR DE AUTOMAGAQ

2 FAGIH
PLANO DIRETOR DE AUTOMAGAO RT-599-TA-012-0023 901118
N*CHEMTECH REV.
PDA - BOOK DO PROJETO
13148-14002-PRJ-011 9

Fichas de Projetos
Titulo
Gastio de Combustivel

Tabela 18 - Cronograma Fisico dos Projetos Priorizados e Projetos Correntes

2016

Substituigio do Sistema de Supenvisio e Engenharia

Sistems de Backup de Aplicativos

Substituicao de Painel Sinotico & Painel de Reles da
Filtragem

Sistems de Controle de Energia com Descarte
" o

Eng, pers Resolugin das Falhas de Comum. [gs,
Redes das Méquinas de Pétio

Estudo de Seletvidade / Programagao e Ajuste de
Todos os Relés de Protecdo

de Logicasde A

Sintonia de Malhas de Controle

Segregagdo da rede de TA/TI, Instalagio de Firewsall
[ do de

da Qualk do Arde

manualmente atualmente;
Aumento ds segurangs nes atividades associadss a0 posto de comb ustiveis.

Aumento de Custeio -
anual (*1000):

Driver Principal de Fbel‘:lu;:éudeCuﬁns

Megocio:

Indicador: Redugiode Desviosde Produto Recebido
iagani RS 285,659 00/ano

Duragdo: 12 meses

Investimento: R31.044.253,32

Fayhagk(anos): 2.0

TR 59,3%

MEL{*1000): R53.018.,056

VPLWVPI: 2,90

Instrumentsgdo no Mineral

Instrumentacdio n Fartiizantes

Automsgio ds Granulagdo |1

Adequagao/ Substituigao dos Painais das Turbinas/
Geradores

Aquisigiio de HW e SWde Automsgdo

Instrumentago no Sulfirco

Cyber Squtty.

Sistems de Passgam

Melhorias no Sistema de Ar Comprimido -
Fartilizantes

no Sistems de [y i -
Granulagdo Il
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Digitalization through a prioritized Masterplan

Deliverables

= Collection of all business drivers regarding automation, IT, regulatory /
safety and energy efficiency

= Drivers priorities by estimated impact based on Industry benchmarks and
innovation

= Main gaps per driver

= |dentified opportunities with ensured technical and financial feasibility and
best financial KPIs

= A prioritized investment plan for sustainable, mid and long-term
improvement (ROI, NPV)

= 5-years master plan that fully translates strategic directions into
implementable actions, by industrial area

Allideias
Benchmark & Innovation
Gap analysis

Feasibility
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Digitalization is key to provide answers to future challenges in industry

Challenges in Industry Paving the way to the Digital Enterprise ...
Shorter Time to market DIGITALIZATION Get ready for Industrie 4.0:
Infrastructure

Higher Reliability &

Safety

Operational Improvement
and Service

More Flexibility

Higher Quality

Pxr§d

From Integrated Engineering to
Integrated Operations

Increased Efficiency

\
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Driving uptime and greater productivity for the world’s process industries

World-class products
Comprehensive product portfolio
Partner of OEMs and system integrators

Industrial expertise

Global network — partner of global
customers Domain knowhow: Expert of
Digital Enterprise

Execution capabilities
Global setup — superior qualified teams

Fast and reliable — exceeding expectations
Industrial services
Smart services for the process

Sinalytics
industries MindSphere — Siemens

Cloud for Industry powered by Sinalytics

Metals &

Mining %m

Food &
Beverage

[
Chemical Oil & Gas
=F U L.

-8%?)
Operating
expenses

XHQ — extended headquarter
Software Solution for Multinational
Companies

+10%?)

Production?

* Balancing local supply and demand
* Fast reactions through Global transparency
* Increase uptime via remote monitoring

1) Documented ROI has been shown at an end user implementing XHQ as the platform for a reliability-focused maintenance program at a refinery facility 2) of High-Value Product
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Maximum operational excellence MES and XHQ implementation

Concept Details

<3 CSN

Companhia Siderdrgica Macional

Benefits:
= $100,000/month in savings according to CSN*

= Saves time and resources by focusing attention on critical equipment

Manufacturing Metals/ Faster decision making and intervention
(*) According to magazine InfoCorporate, Apr 2007, “Alta Produtividade”
Alloys )

Brazil

Application
= XHQ provides the real-time connectivity and information
presentation required to make RtPM a reality for CSN

= Objective was to provide real-time centralized visibility over global
operations.

= Provides visibility and analysis via a highly graphical, continuously b == . ]

updated, browser-based environment.
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MindSphere — the cloud-based, open loT operating system
offers a solid foundation for new, data-based business models

Developed by Siemens, OEMs, MindApps

end customers and App developers - Asset transparency and analytical insights, e.g.
predictive maintenance

- I
=
—
—
—1—

-
—

5 5000 o . * Subscription based pricing model
. e co000 o ‘f o o oV . * Fleet management
e O o © © © 6 ¢« & 0 6 o O e O [ I ) e 06 ©° e o
f.::_/:_:.. - B S LSl t et N MindSphere
J I N MmdSphere 50800850 0RN . * Open interface for development of customer
W . .. o specific apps (MindApps)
e * Various cloud infrastructures:
o Public, private or on-premise
11
01 MindConnect

* Open standards (e.g. OPC UA)

for connectivity (also to 3rd party
11 products)
* Plug and play connection

of Siemens products

\a.
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Condition monitoring of machine tools with MindSphere — Gebr. Heller Meschinenfabrik GmbH

SIEMENS
Ib\g,eb\uffy‘for(ifa -

T

Heller offers its own
condition monitoring app:
“Heller Services Interface”

Photo: Gebr. Heller Maschinenfabrik GmbH

Unrestricted © Siemens AG 2017

Gebr. Heller Maschinenfabrik GmbH

* Leading supplier of CNC machining
centers and flexible production systems

Siemens Solutions

* Complete automation
and drive technology

* MindSphere platform

Benefits

* Global access to data
(connectivity over the cloud)
* Increased productivity, quality
and availability for the end customer

* New business model for collaboration
with the end customer
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Digitalization is key to provide answers to future challenges in industry

Challenges in Industry Paving the way to the Digital Enterprise ...

DIGITALIZATION Get ready for Industrie 4.0:
Infrastructure

Shorter Time to market

Higher Reliability &

Safety

Operational Improvement
and Service

More Flexibility

Higher Quality

Pxr§d

From Integrated Engineering to
Integrated Operations

Increased Efficiency

\
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Driving the Digital Enterprise in Industries — on basis of a common data platform

!.‘.

From Integrated Engineering to
Integrated Operations

Lifecycle plant management with a holistic tool landscape
Common data model for a shorter time-to-market
Increased efficiency through simulation

Optimized operations based on high plant and process transparency
with a digital twin
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Virtual commissioning reduces time-to-market, increases flexibility and saves money

SIEMENS Benefits

» Simulation of the complete plant in
the virtual world even before it is
used in the real world

Shorter commissioning
Early error identification
Time savings

Lower costs

No unscheduled events on the
construction site

Personnel training

Virtual world Real world

(Source: Consorzio Macchine Utensili (Comau))
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Customized production — Adidas and Siemens cooperate on SPEEDFACTORIES

Innovation partnership:

SIEM ENS | adidas — Siemens
IMZM\M(?‘{OV&& R

-

ELILER

| e Will in the future offer its customers

sporting goods tailored to specific
customer requirements

* Flexible production of highly functional
and individual products —
faster than ever before!

Customized production at the customer’s J % Siemens

request: Shorter time to market/greater
flexibility/better quality/higher efficiency

. Simulates the entire value chain —
N before the first seam is made

e Automates production

Photo: adidas
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Digitalization becomes our differentiator!

Digital Enterprise

Process Industries Discrete Industries

Product Ao . ' . : Product Production Production Production :
. and plant Engineering Operation Services . : . X . Services
design design design planning engineering execution

Industrial Software and Automation for Industrial g J Industrial Software and Automation
process industries + Communication é«‘"ﬁ + for discrete industries
+ Industrial Digital
Security E“_tterprise
uite
+ Industrial
Services

Digitalization of the field level
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