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LCC
Life Cycle Cost

OEE @
Overall Equipment Effectiveness

BMA na Industria 4. O
Smart Monitoring



https://bma-iot-web-demo.azurewebsites.net/
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Mechanization, Mass prod I.Il.:.tlﬂl"l.. Computer and Cyber Physical
water power, steam assembly line, .
L automation Systems
power electricity

Hanover Fair (2011) — Smart Factory

* Interconnection: ability to connect Internet of Things (IoT) or the Internet of People
(loP)

* Information transparency: to make appropriate decisions.

« Technical assistance: First, the ability of assistance systems to support humans
Second, the ability of cyber physical to support humans by conducting a range of
tasks that are unpleasant, too exhausting, or unsafe for their human co-workers.

« Decentralized decisions: The ability of cyber physical systems to make decisions
on their own and to perform their tasks as autonomously as possible.
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LCC and OEE

LCC
Life Cycle Cost
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LCC

Estimativa de LCC — Caso pratico

Exemplo de LCC considerando apenas o quesito manutencéo para 3
equipamentos similares

i 1.000.000 .-
Investment 827.000 .-
costs 714.000 .-
Investment
Investment costs
costs
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LCC

Estimativa de LCC — Caso pratico

A diferenca do custo de aquisicao, considerando o equipamento mais barato
como referéncia

1.000.000 .-

827.000 .-

Investment

costs 714.000 .-

Investment
Investment

costs
costs

28,6% 13,6%
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LCC

Estimativa de LCC — Caso pratico

A diferenca do custo de manutecéo por ano, considerando o mais barato como

referéncia

maintenance costs
per year

Investment

Investment costs
costs

13,6%

costs in [EURO]

1.000.000 .- -

Investment
costs

827.000 .-
714.000 .-
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LCC

Estimativa de LCC — Caso pratico

Custo total apos 4 anos

maintenance costs
per year

Investment

Investment costs
costs

13,6%

costs in [EURO]

1.000.000 .- -

Investment
costs

827.000 .-
714.000 .-
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LCC

Estimativa de LCC — Caso pratico

Custo total apos 4 anos

*Centrifuga BMA Estimativa Vida — 40 anos

maintenance costs
per year

Investment

Investment costs
costs

13,6%

costs in [EURO]

1.000.000 .- -

Investment
costs

827.000 .-
714.000 .-
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LCC

Estimativa de LCC — Caso pratico

Custo total apos 4 anos

*Centrifuga BMA Estimativa Vida — 40 anos

maintenance costs
per year

costs in [EURO]

Investment

et 714.000 .-

Investment
costs

1.000'000 - - -

13,6%

827.000 .-

Investment
costs

2.000.000
1.800.000
1.600.000
1.400.000
1.200.000
1.000.000
800.000
600.000
400.000
200.000

LCC - Exemplo Pratico

Maquina 1 Maquina 2 Maquina 3

W Aquisicio M 1Ano H2Ano 3Ano E4Ano

Para equipamentos com capacidades de producao similares, somente o custo de
manutencao ao longo de 4 anos excede o valor do investimento inicial
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LCC and OEE

Investment driver in the industry

/ Availability |

rrrrrrrr
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OEE

Overall Equipment Effectiveness

Calendario = 365 dias 24 horas

S:leiElglsliel  Turno noturno/ finais de

Horario de abertura da empresa empresa semana/ feriados

Tempo disponivel para producao ZE=GES  Sem pedidos

Paradas

Tempo operacional programa
das

Paradas progrmadas/ testes/
discusséo processos/ treinamentos

Perdas

Tempo de producédo Rofinas Mudancas na produg&ol limpeza

Availabi
lity

Organiza

cional Falta de matéria prima/ embalagens/ sem operadores

Tempo produzindo

Tempo produzindo liquido Perdas Falhas Técnicas/ Erros operacionais

: - : : I Performance
Tempo operacional liquido Baixa velocidade/ sub-utilizagao/ pequenas paradas rate

Tempo operacional = Perdas Rework

qualidade Quality rate

utilizavel produto Start-up losses & committees
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BMA na Industria 4.0,

availability %

guality %

performance %

Operating time Total time
1 ih 0f — . Idle Time
avallablllty /0 Scheduled time | -Sched:JIed Time
Failure

B Maintenance
B Operating Time
Cleaning
B Operative Time
B Running Time
B Setup

Total pieces made

Performance % = . .
theoretical production

good pieces ]

total pieces made

[Quality % =

@ OEE = 40-60%

accepted world figure

@ OEE , ., = 85%
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BMA na Industria 4.0 =
Smart Monitoring
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BMA na Industria 4.0 - Conceilto
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BMA — Industria 4.0

BMA na Industria 4.0 - Conceito

Centrifuge
Sensor data

of centrifuge

Incl. in control cabinet

-\
a

loT-Gateway MS Azure loT

PLC with SIM-card

MQTT (Message Queue Telemetry
Transport) with TSL (Transport
Layer Security)

3 MFA (Multi factor authentification

customer
PASSION FOR PROGRESS



BMA — Industria 4.0

BMA na Industria 4.0 — Conceito (Dados)

Dashboards

Tools for analysis

BIG DATA

HTTPS

centrifuge MS Azure Cloud

HTTPS !

(Multi factor authentlflcation)

Customer
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BMA — Industria 4.0

BMA na Industria 4.0 - Dashboard

Atecnologia alemd, produzida no B
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BMA — Industria 4.0

BMA na Industria 4.0 — Portfélio Completo
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BMA — Industria 4.0

BMA na Industria 4.0 - Dashboard

Prontos para
enxergarem a usina
desse jeito?
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BMA — Industria 4.0

BMA na Industria 4.0 - Dashboard
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