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PI. . Beneficios Economicos com os Protocolos Digitais

PROFIBUS - PROFINET -

€ 50% das atividades de manutencao das Soft de G . ¥
indistrias sao acoes corretivas ortware de Gerenciamento

. de Ativos
€ 12% dos custos da manutencao sao gerados
em funcao de manutencdao nao necessarias

4 60% da manutencao executada em valvulas sao
desnecessarias

Fonte: ARC Advisory Group

- IBRIUIST |

Sistemas de Automacao
baseados em
Protocolos Inteligentes

Informacoes
o de

Nao Controle

Sistemas de
Automacao
Tradicionais

Informacoes

e de

Controle

Hoje



P8 &

PROFIBUS - PROFINET

Tipos de Manutencao -

REATIVA PREVENTIVA PREDITIVA PROATIVA
(Baseada em
condicoes)
g ?@ s '\ 9
%g S % | T
Base de Base de
Conhecimento Conhecimento
Depois da Periodos de | KEstatisticas | Monitoracao
Falha Tempo On-line
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P I' ' Ciclo de manutencao -

Maintenance

Monitoring
task

Maintenance
request

Diagnosis
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PI' . Manutencao baseada em monitoramento de condigé-

Curva de desgaste gradual

Alarm 1 Alarm 2

Limit 2
adjustable ¢ ________________

Limit 1
adjustable ¢ _______

. . I .
Good Maintenance | Maintenance | Failure
0% request ,  demand
I I
| | critical | Time
| >

I
ITime for planning maintenance tasksl

| ! g
<> > I
adjustable adjustable
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PI. . Acessibilidade total para os ativos da planta -

Estacao de
Operacao
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PI' . Integracao dos Dispositivos -

Arquivos GSD contém parametros de comunicacao (Ciclica)
Arquivos EDDL e FDT/DTM contém parametros dos equipamentos (Aciclica)

[l HW Config - [SIMATIC 400-Station [Configuration) -- PCS7_PD_. B[] §

Wl 1| | @M 153 (5)5IMOCC| g 411 157 F

T T Ce—
E[ZT]DHZT E[ZZ] DR13 i[?] F147150C

0| E | &

i CP 4435 F;

ghd|
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PI' . Fluxo da inform. para diagnosticos ciclicos e aciclic_

Fluxo de informacao para o Diagnostico Ciclico e Diagnostico Aciclico

0s

— Diagnostico Aciclico
[ = = —a = 5 s = s ———— |

E_s

Extended Diagnostic data

E-"---" g
dalu0E@ad =l

+ PROFIBUS DP

fl

\A

PROFIBUS PA

=

Basic Diagnostic data

Deterministic scan oycle New scan cycle. .,
]

{included in standard

cyclic Profibus telegram) *

Frrri

Frrr

Frrri

Driver Block

. =

=y PR Sppe—

CFC Contral Module ©bject {in AS)

Read process variables and basic
diagnostics, write manipulated variables

Farametrization,
Extended Diagnostics
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S olaes
I-:" iy g
¥ Audit Teall Rapgdt
= T gtwbur
"% Lo
LS 1 Tl
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SRS raidbur natuark
E%a per soc

1 &
i

Manuten. Preditiva Topologia e Estado dos Devices-

Instrumento com
problemas de
comunicagao.

2 Good

*N Simulation

j local operation

% Maintenance request
(low)

:6%9 Maintenance demand
(medium)

Instrumento com eventos de

diagndstico.

Instrumento
intencionalmente
desconectado.

(, Maintenance alert
(high)

) Maintenance not in progress

6%! Maintenance is requested

£ Maintenance in progress
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EEY)

LD303 -9
Blocks
-0 Physical

- Diagnaosis
Transducer
[ Auto Clamp
B Upper/Lower
Characterization
¥ Temperature
=-0 analog Input
- Simulate
=0 Totalizer

- Preset Total
-~ Dpisplay

# Monitoring

2 Read/Write Parameter
# Device Setting

® DataBase

Physical Block

L IR B BN BN BN K BN L BN BE BN BN B BN BN

Configuracao Aciclica

Hardware failure of the electronic

Hardware failure mmechanics

Motor- ternperature too high

Electronic temperature too high

Mernory error

Failure in measurernent

Device not initialized (Mo selfcalibration)
Selfcalibration failed

Zero point error (limit position)

Power supply failed (electrical, pneurnatic)
Configuration not valid

Mew-start-up (warmstart up) carried out,
Re-start-up {coldstart up) carried out,
Maintenance required

Characterization invalid

IDENT_MUMBER._\iolation

Statuz Communication :

Help |




P I' . Configuracao Aciclica

PROFIBUS - PROFINET

FL LD303 (Online Parameterize) -0 x|

JJ Select in Metwork,

shnar

FIRST IN FIELDBUS

T % LowerUpper o

....... ﬂ Temperature

........ i Charac
Transducer
—5et Scale of Prezsure Yalue —5et Scale of Dutput ¥alue
Lanwer [EL[DE]] I[Lm] Lawwer [EL0E]] ||]__|][|
Upper [EU100%]  [5080.00 Upper [EU100%]  [5080.00
Prezsure Unit{EL] Immqu [68°F) j Cutput Uit [EL] Immqu [68°F) j
Temperature Lnit I!E j

Apply |

Settings | Scales / Units I Uszer Table
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P I' . Configuracao Aciclica

PROFIBUS - PROFINET

"2 DTM Works - [{0:ND9000OH) NDIDOOH - > B 10l x|
7 Eile Wiew Device ‘Window o =] |

al 188 1P 9 RE=

NDQOOOTM Dmetso

AL =z ’£| "’b - - @ |{} DTHM Connected |I:| Device Status  Warning taritaring device...
Device Type 00.00.0000 0:00:00
NDSI]I]I]-Iﬁ Dynamic Yariables

Device Revision

2 Sampling Rate [z] | 1 s Stop |

Log
+- [0 Device Information
Eonflgur.e.ltlon Setpoirt “ahie P osition Target Fosition
= Position Control e
= Aszembly Related Input Signal Actuator Pressure Difference
= Signal Modifization 199 | =00 7.5
I onitoring I R 50
D 75 15.0
. ' 5 i I 125 28
[E Lifecycle Diagnostic: I : =
-[E] Counter Diagrostics # 50 I 10.0 % 00 @
[]---@ Online Diagnostics I 75 25
Bl Valve Offline Tests 25 I 50 a0
-2 Calibration 1 25 ’
-G Advanced i} 0.0 =
A11:04:40 11:04: 48 A1:04:50 11:04:55 11:06:00 11:05:05
26 Fri Jan 2007 Time

Setpoint a0.0 Input Signal I 120 ma
"alve Position I 7300 % Actuator Pressure Difference | 00 bar

Target Pozition I 00 %

Caleulated D eviation I 2296 %
Ready [ [nOm 4




PI.. Gerenciamento de Valvulas -

= Execucao de auto-sintonia do servomecanismo do posicionador e
da calibracao de parametros, como zero, span, range.

= Acesso aos parametros continuos da valvula, como nimero de
atuacoes, o total de cursos acumulado, o tempo total de abertura e

fechamento ou entao a condicao de “near close” .
Software de Gerenciamento

de Ativos
< ( * Auto-sintonia ]
I N L
= —1 - A
=)
|  Condicio de abertur l
* Pressao de ar de saidf * Numero de atuacgoes )
* Tempo total de abertura
L L * Tempo total de fechamento
Controlador ~\ ) | *Histerese
Profibus $ Laulie J

Posicionador
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P I. . Visualizacao dos Devices e Diagnosticos -

Display (setpoint/readback) - PSZARCA {Online) ﬂ

Dizplay [zetpoint/readback) |

Readbackvalue 98.2 %
| | | | | | | | | | |
0,0 50,0 100,0
Setpoint value 84.0 %

=
=
L)
=
=
—
=
=
=

o
~

o ==
iﬂﬂ: :ma?
IZL'IE: lEl_.
= 4 = 5
_\:th: Ijgg
E— — E
oo oo
Em ] s
] [ o
= =k

o o

| T I T I T | T I T I T | T I T I T | T I T I T T I T I
15:55:30 15:56:00 155630 15:57:.00

2006/08/29 Time 2006/08/29 ﬁ

Cloze I Messages | Help |
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Assinatura de Valvula
: Signature (CY1001) 19 =1 -

" m— - 4 - .
File Edit Wiew Dlagnostlcos.
Position[%] Extended{High Resolution

i * Vazamento de ar (diafragma,tubing)

e Desgaste/Corrosao da haste
. e Cavitacao
N
N eAgarramento
“-__""'"--,_ = ~
Nl e Vibracao
70 -
N\ e Mola quebrada
h
\§7 JLIE
50 = . . .
\\% ttuator Signature Position[24] Extended/High Resolution
\V 100 N
a0 “K 90 ]
h 80
[
N AN )
10 \ 60
\\ \b&‘_ a0 = -
40
Fi 8 9 10 11 2 3 4 5 6 7 8 9 10 11
10 Pressure [psi] Pressure [psi]
-2 2 6 10 14 18 22 26 p Response Test Position[24] Positioner Signature
Pressure [psi] 11
561 -~ __JlU’ = =0
65 IR,
54 ~ a 70
53 ]‘! 50
52 !
51 30
sop—F o
49_‘,_.,"
48 -10
0 10 20 30 10 50 60 1] 10 20 30 40 50 60 0 80 90 100

Time [s) Input Signal [#g)
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P I' . Degradacao Performance Valvula de Controle -

Vazamento de Ar Aumento da Friccao Interna

Communication

Alarm Output

: =
[ =
=

Setpoint

SIEMENS
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PI' . Degradacao Performance Valvula de Controle -

Desgastes devido a cavitacao

Communication

R
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Parcial Stroke Test - PST

b

FY400 Senes
HART Varve Positones
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PST Trace diagram - -

PST Trace diagram I

—Device parameters

Sample period of current measured points ms

Mumber of current measured paints

o

100

90

Ts

70

Current value [%]
80
I|IIII|IIII|IIIIIIIII'_l'IIII|IIII|IIII|IIII|

60

Elapsed time [s]

o]

Cancel |




PROFIBUS - PROFINET

P I. . Parcial Stroke Test - PST -

PFD(t)
A
Without PST With PST (4x/year)
IEC61508 1 year proof testing = SIL 2 1 year proof testing = SIL. 3
SIL 1
SIL 2 PFDavg
T | L ] | | |

PFDavg

SIL 3

g
Proof Test Interval
Time
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Diagnosticos detalhados Ex: Relé Inteligente

¥ SIMATIC PDM - Simocode M=l B3
File Device Yiew Option: Help . -
FErTER Parametrizagao
[ER7 ¥ :ih0CD E Parameter | Val Status [+ 4 1
80 SMOCODEDP SIMOCODE DP Logicas
""" eneral
_____ 7 Diegr . Ganaral s
..... Ea Mloatgo Control/ Signal - SIMOCODE [Online) I leltes
..... 27 Ovel - A
[]...g Sens | Para. Errors | Pal‘ametI'OS
-1 Contrl
[;g EL;ZT Earth Fault | v| Double 0 | v| Mensagens;
-2 Tirne

Diagnostic Data |
Operating Hours

mHumber of Starts

Dizplay/ Diagnastic |

-2 Truth Overload

-3 Non-e Cwerload + Asym.

Display/ Diagnostic - SIMOCODE [Online)

I v| Double 1

I v| Status Discrepency I v|

Diagnostic Data - SIMOCODE [Online) Ed le

m

Last Trip Current

Mumber of Cverload Trips

MNumber of Starts

Operating Hours

o Matar Gurrent \ 0%
Pres -
= [ i ] [ ] ] ]
20 % 210 %
| Motor Current A
~ Diagnostic Data
Cooling Time 5 Set Current 51 1,25

% Set Current|s2

Counter Reading 2

h Analog Sensor Yalue

Status / modo
Warnings
Falhas

Erros de parametros

Controles:
ON / OFF / Reset

Diagnosticos:
Cool down time
Tripping current

Numero de trip de sobrecarga

Cloze || Messages

S

\ Dados Estatisticos
Numero de inicializagdes
Horas de operacao
Monitoramento On-line:

Corrente do motor em A




PI. . Diagnosticos detalhados Ex: Inversor de Frequénci

PROFIBUS - PROFINET

j;‘_i.'STARTER - Project.mcp - [MICROMASTER _440 - Configuration] ;lilil
{4 Project Drive control pane|  Target system  Miew  Options  ‘Window  Help ===l
“ O | Er'“| H| @ i steuertafel - MICROMASTER 440 (Online) N x|
Steuertafel | Diagnosensicht | Bar-Graph
E--% Project.mcp I < | i |
= B Drive
E@ MICROM, Initialize |
D Ein <= |
» Term
i Motor Motaus
» Lirnits Ein = | =
» Diagr " i
S Drive | ti021 CO: Geglattete |stireguens 14 978 Hz
H L
=13 Exter Aus |
> I :Iln i ‘ I :I i :I
- F bt s (=1
N e B Ein = |
.S g L f
1 i i Ein == |
> 5 = = =L v E
- 5 T _' [ E o=
- > Al e S NE ~ Drehzahlvorgabe )
L~ i L A&ESS | [25.05 %
B Insert new di RS SR I= ! |
£ B =
. . o | e |
Praject I % 7 - il @ Go ! |
A T = G—E
= B A L B
ke B ] E Erfn o 0054 COMBO; Steuerwort 1 —————
IMIEHDMASTEH_ME i L 2 o .
= ||z L .:,rg WIEIN [ AUST
| Return. . i Ei=ie o | [CAUSZ: Elektr Halt
[~ Enables [bit 1t g ] I g-g []AUS3: Schnellhalt
= S L % ‘S WImpulsfreigabe
Drive n ] B o #IHLG Freigabe
JON / OFF 1 ] I - MIHLG Start
Cx0N ¢ OFF 2 B C -+ W]Sollwert-Freigabe
(30N / OFF 3 1 (= |Eo
[ )Pulse enable e L
rl*, R amp-functio L e L e =
(% Startdstop ram 145910 14:58:30 14:59:50 15:00:10 Uhertragen
& Setpoint enak 1307 05 Zeit 1307 .05 ]
__ Divediagne | o picpen I Meldungen | Hilfe |

R —
. Alams £ Drive control panel |E Target systemn output | 5 Diagnostics overview |

Press F1 to open Help display, [Online mode LM
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I:-_--_._-;-,"r'~1lzsseu_:‘u: Diagnostic PA Slave DP ¥0 link DP_Mastersystem

" 42

Campaonents

ST-PrograrmmiT g | pyrwimers_Z1.5200_2

A (30l | rmaintenance »

Reguest Operataor

: maintenance demanded

Request status set by

note

Feguest number

T Alarm

= Dermand
=t Reguest

the user

T Inprogress

T Completed

Fointek CLSZ00 change sensor on 2005.09.05

T Cancel

Reguest via

printar ﬂ

ok

Manutencao Corretiva Abertura de Ordem de Servig-

%

] 4
> s
L /_\}\
Y
[ i
(

—
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PI. . Gerenc. Ativos Corporativo Ordem de Servico -

Purchase
Purchase

Schedule required
Trades

Check Warehouse
Balances




PI. . Manutencao Preventiva Lista das Manutencgdes programad

PROFIBUS - PROFINET
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P I' . Audit Trail Historico das Manutencoes efetuadas

PROFIBUS - PROFINET

Message Diagnostic PA Slave DP ¥0 link DP_Mastersystem

# |Chg Report ll

Point of time Action Comment

2005-09-05 09:47:54,3172 |eadanling ;
diagnostics

2005-09-05 09:47:33,795 |—Heckdevice Check Identific ation
identification

Save modified device
2005-09-05 09:46:41,546 | parameter in project -
data storage

2005-08-05 09:46:35,515 |~ead onling ;
diaghostics

2005-08-05 09:4F:14 gog | - Eckdevice Check Identification
identification

| | i3
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PI' . Manutencao Preditiva Lista de eventos de Diagnéstico -

Contém:
Diagnésticos e mensagens de erro
logs dos operadores
requisicoes de manutencao

IE,' Message Diagnostic PA Slave DP ¥0 link DP_Mastersystem

a7-Programmil; 1WPointek_CL5200_2

]
F "1%9| L alarm v
B3| EEEE

Cate Tirme Class Statug Event Batch name =




P I' . Documentacao

PROFIBUS « PROFINET
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P I. . Custo da Manutencao -

Segundo a Associacao Brasileira de Manutencao, os custos com
manutencao no Pais representam 4,2% do PIB e 4% do faturamento
bruto das empresas € gasto em acdes de manutencao.
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PI' . Manutencao com Gerenciamento de Ativos -

Produtividade Operacional

Em uma empresa, aqui no Brasil, que produz
cimento:

Caso haja algum problema com um dos fornos, sera
necessario esperar 32 horas para que ele esfrie
antes que a equipe de manutencao possa solucionar
0 problema, perdendo aproximadamente 64 horas
de producao.

Aumentando a disponibilidade da atual linha de
producao, estas empresas podem crescer mais 5%
ou 10%, sem ter que investir milhoes de dolares.
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PI. . Manutencao com Gerenciamento de Ativos -

Produtividade Operacional

Segundo o0 COPIMAN - Comité Panamericano de
Engenharia de Manutencao, as empresas que
utilizam metodologia preventiva € proativa possuem
entre 48% a 78% a mais de eficiencia
operacional.
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PI' . Manutencao com Gerenciamento de Ativos -

Gerenciamento dos custos de Manutencao

Uma empresa do segmento quimico tinha procedimento de
manutencao preventiva de valvulas de controle, onde 188 valvulas
eram retiradas a cada ano para manutencao.

Apos um ano de manutencao preditiva, das 188 valvulas
diagnosticadas, 57 nao requeriam nenhuma manutencao, 117
puderam ser reparadas sem serem removidas do campo e somente
14 valvulas tiveram que ser retiradas.

Resultado: uma economia de 60% nos gastos de manutencao.



PI. . Reducao de Custos na Manutencao através da utilizacio de
um Software de Gerenciamento de Ativos — PAM (ARC Report)

PROFIBUS - PROFINET

% Melhorias vs Manutencao

Produtividade dos Equipamentos
Eficiéncia da Manutencao
Disponibilidade da Planta

Defeitos de Equipamentos
Parada da Producao

Custos de Inventario

Paradas Nao Planejadas

A reducao dos custos pode exceder
20% do budget da manutencao



Pl &

PROFIBUS - PROFINET

Obrigado!

Marco Padovan
Engenharia de Aplicacoes - Sense



