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Procesos de Fabricacion

En funcion de la salida de Producto

= Discreto = Continuo = Por Lotes
= |asalidaesunitaria. Una = Salida de producto en un flujo = (Cantidades finitas de
“pieza’ o una cantidad finita continuo materiales para entrada
de “piezas = Arranques, transicionesy |a salida (Producto) es una
= Las“Piezas’ se procesan paradas no suelen contribuira cantidad finita de material

juntas en grupos (a.k.a. lotes) lograr el procesamiento
deseado.

Las Materias Primas se
= (Cada "Pieza" mantiene su procesan juntas
identidad unica

=4

Los procesos de fabricacion industrial generalmente se pueden clasificar segun el resultado del proceso.
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¢,Cuales son las tendencias en |os Sis
Procesos?

TransformaciénH Experiencia H Operaciones
Productiva simplificada flexible

_____________________________________________________________________________________________

"""""""""""""""""""""

Plan tPAX

Distributed Control System

Impulsando los resultados para el ciclo de vida de la planta

Rockwell
Aulfomaltion
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La Fabricas del futuro requieren una solucion Moderna

MOM / MES

) y analitica
La fabrica del futuro es:

Control
Proceso

. Infraestructura |ntegracion
Escalable y flexible Segura de Maquinas
basado en sistemas modulares y multidisciplinares que permitan
integrar las diferentes areas y Servicios: Energias, procesos, SKIDS,
lineas de envasado, ... EX ey

Basado en datos

con control de procesos moderno, MOM/MES, analitica 'y
conectividad empresarial

Seqgura

con una infraestructura de red bien planificada

. Rockwell
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CONTROL DE PROCESOS

REDEFINIDO

©

DCS TRADICIONAL

» Disefo de sistema cerrado
« Mayor tiempo de comercializacion
 Dificil de migrar y modernizar

« Elevado coste total de propiedad

DCS MODERNO

Alto rendimiento y Multidisciplinar
Capacidades escalables y de mayor alcance
Tecnologia abierta

Facilidad de integracion e informacion

PlantPAx

Distributed Control System



El control de procesos Moderno permite la instalacion del futuro

Seguridad Racionalizar la
Incorporada \ / ingenieria
[ LLL o Mejorar las

operaciones
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Tecnologia ~ 8 Low Code - ¢ ransformacié/n'
Abierta - . No Co / Digital
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Estandares Industriales

Tecnologia Abierta

FOUNTDATI ON

ODVYA

¥vl) FIELDCOMM GROUP™
< -_.__-i/ Connecting the World of
“ Process Automation

@
FDT GROUP
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https://www.fdtgroup.org/

Expandiendo las tecnologias abiertas

Las tecnologias abiertas proporcionan valor a la solucion de
Automatizacion:

Rapidez - La tecnologia estara disponible antes

Amplitud - Mas opciones para resolver problemas con una cartera mas amplia de
productos

Compatibilidad - Es mas probable que los reemplazos directos estén disponibles

Competitividad - Fomenta la competitividad entre proveedores

Integracion - simplificada al tener interfaces estandar bien definidas
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ISA 101
mejorar la Eficiencia de Operacion
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Sobrecarga de Informacion

 Grancantidad de datos de Proceso
 Displays ineficientes

« Uso de graficos mejorable
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Norma ISA 101

ISA 101 standard de HMI en aplicaciones de Proceso y
fabricacion Industrial.

» Presentalos datos contextualizados en la pantalla para reforzar el

S N — — re—
modelo mental del operador en su area de responsabilidad. ) ) ) ) e e [ A
- Aumenta la Percepcién de Situacion (Situation Awareness). — . — 3 =A== 111
» Beneficios de cumplir ISA101: —
» Aumento de la sequridad funcional. L ey | e 0 —m—'f : iy
 Mejora de la calidad. L Jzes I ’*‘*\ fas) 1= m —
« Mayor Produccion. " S
« Confiabilidad. T e T L - X

Reduce la complejidad, la personalizacion y el coste
del HM/ a lo largo del ciclo de vida de /a planta
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Mejora de la Percepcion de la situacion

| o 06/07/18 2:26:05 AM ALK TANK HI AlkTank Level HI 118.2
El 06/07/18 9:32:16 AM Filtration Pump Lo Low Speed 2 Em
Linea en Enjuague:  Ninguno
2 5 PASOS Pantalla Heconocel
CIP Aalma 18:20:13 e Combustic
RTD-22B
I e x 26.30
I u LRETORNO! | Line 2
1
) Vien Water
RN
Flow
[ [ = 2, X X
B W13 Line 1
L [ Acid Detergent Alkaline Detergent Rinse Water
263 120 .,F o
W 1 ——f [ &0 I'_,"_ E &0
; i i
AGUA DE [
i i
ENJUAGUE ql‘lm 463 Condenser
= N Volurme Temp
e 'C
X X e D e <2 et > >
Condensar Pumg 24 =
i 3
- 0.00 42 56
Bvels
120
o '__‘______________a___‘___ A D
: /’/—/\-” . -
: 2:2400 12:2430 12:35:00 122530 1222600

Information Util para Operacion
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Iconos

Urgent High Medium Low

. Rockwell
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Iconos

— Command Source Symbols
® Out of Service

® Hand (Local)
ﬂ Device in Maintenance

@ Override

L:] Device commanded by Program
% Device locked in Program command
8 Devicecommanded by Operator

% Device locked in Operator command

— Alarm Symbols
° Urgent
<> High
1 Medium
\:‘ Low
L\ Out of Alarm - Ack Required

[y Alarm Inhibit (Shelved or Disabled)

B n Alarm (Alarm Active)
& n Alarm and Acknowledged
Out of Alarm
@ Alarm Suppressed (by program logic)
z Alarm Disabled (by maintenance)

. Alarm Shelved (by operator)

— Status Symbols
® Device has been Disabled

@ Communication Failure

. Input or PY Uncertain

. The Device is Not Ready To Operate
® Input has been Disabled

E Input Has Been Rejected

T Value Clamped to minimax

T Speed ref limited to the min/max

@ At target Speed

7\ Accelerating

/' Decelerating

K Value is being Intialized

f Value has not changed (Stuck)
(%) Value Infinite or Not & Number
3 [] Yalue is being Held at last good value
= Value is being replaced

c@> Device is in Simulation

@ Input matches Target

[x] Input does not match Target

— Level and Deviation Threshold
High-High Level Exceeded

High Level Exceeded

Low Level Exceeded

Low-Low Level Exceeded

High Rate of Change Exceeded

. High-High Deviation Exceeded
. High Deviation Exceeded
. Low Deviation Exceeded
- Low-Low Deviation Exceeded

PUBLIC « Copyright ©®2022 Rockwell Automation, Inc.

— Breadcrumhs
Invalid Configuration

v A Mairtenance Bypass is Active
& Mairtenance Reguired

@ Information Available
@ Operator Attertion

— PID Symbols
b Manual Loop Mode

H Auto Loop Mode
B Auto Loop Mode (cascade enabled)

P Cascade Loop Mode

PY Within SP Deadband
(no control action occurs)

— Tah Navigation Icons

Operator (Home)
Page
| /J Trend Page
-wN—o Diagnostics Page

ﬁ Maintenance Page

Q Alarm Page Page
@ Snapshot Page

@ Engineering Page

HMI Configuration

— Interlock & Permissive Indicators

o 0 One or more conditions not OK

[113 IE:} Non-Bypassed conditions OK

(D} (D} All condtions OK, Bypass Active

@ ® All conditions OK

Aulfomaltion
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Color
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Color
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Color

Stopped

_._.

Miotor Speed Control E
Notification Color Use Color Name Definition 0.0 Hz E R TR | @
Low Priority Alarm Magenta B R145 G106 B173  #91G6AAD - - IMReCenIng lank Leve
Low Friority Alarm Foreground White OR255 G255 B255  #FFFFFF E P PF52x - PF523 / PF525 Yariahle Frequenc ﬁ » PV Low-Low v
Medium Priority Alarm Yellow (O R245 G225 B027 #FSE11B ___1 a0 oo
Medium Priority Alarm Foreground Dark Gray 63 B Ro63 G063 BO6G3  #3F3F3F @ |
High Priority Alarm Orange @ Rr236 G134 BO41  HEC8629 Stupped L
High Priority Alarm Foreground White (OJR255 G255 B255  #FFFFFF Speed :_
Urgent Priority Alarm Red @ r226 G032 B040  #E22028 0.0 Hr i 410 @
Urgent Priority Alarm Foreground White (OR255 G255 B255  #FFFFFF . - £
Program Error/Bad Configuration Black B Ro00 Gooo BOOO  #000000 w - —] C
Program Error/Bad Configuration Foreground | White (OR255 G255 B255  #FFFFFF - ) _ C
Fault Condition Background Black B Ro00 GO0 BOOD  #D00000 St B0 Hz % P_DEC - Deadband Cantraller @
Fault Condition Foreground White OR255 G255 B255 #FFFFFF B0 '
Warning Condition Background Dark Gray 63 B rRo63 G063 BO6G3  #3F3E3F . @ = C‘fj =
Warning Condition Foreground White (OR255 G255 B255  #FFFFEF 0OFF
Prompts and Attention Background Light Gray 224 (ORr224 G224 B224  #EOEOEO Ii - 100.00 . 1000 0 10000
Prompts and Attention Foreground Black 8 Ro00 GOOO BOOO  #00000D C Drive P% Lower at
Testing or Simulation Background Light Gray 224 (ORr224 52248224 #EOEOEQ [ B5.00 |
Testing or Simulation Foreground Black B R000 G000 RODD  #000000 () D Prngram i BE5 .00 -0.08
Other Abnormal State Background Light Gray 224 ORr224 G224 8224  #EOEQEQ : [ Ot
Other Abnormal State Foreground Black . RODO GOOO BOOO  #000000 . B B,DE"I Off
If the normal state can appear in a control L
g aruifiction e e oo sd o  rvigea O Mana
Dynamic Data color uses standards : -

|i g |3y 30.00 [] A

PUBLIC « Copyright ©2022 Rockwell Automation, Inc. 22
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@ osor1s92605AM ALKTANK HI AlkTank Level H 1192
c I m 06/07/18 9:3216 AM Filtration Pump LO Low Speed 7 Emergency Stop
Overview Line 3 Line 4 Combustion
Vo1 Water
WATER
RETURN
Vo4 Vos Vo2 vo3 Vi2
Return Return Return Drain Condenser
V13 Line 1
N LINE 1
Acid Detergent Alkaline Detergent Rinse Water
F 120 q 120 120
00 f o0 90
g ot
30 F 30 0
> ;
h' [} ‘ 0 0
205 m 463 Condenser
- . h Volume Temp
60 H 60
V1o Vi1 vog Vos Vo7 Vo6 I
x Drain Condenser xDrain X Condenser Drain x Drain FE
Condenser Pump = =

A Acid Datergent

Tank Levels oom
120

90 |

.-——-b—-'-'-_-b-—-__

60

30

o

12:24200 12:24:30 12:25:00

12:25:30

® Allaline Detergent

Rinse Water

122600
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Jerarquia de la aplicacion de visualizacion

Proporcionar una vision general
de toda el area de
responsabilidad del Operador.

Level 1

N NREEEWT § N
Distributed Control System

Upstream

~

Downstream

- 7/

Display Vision

'LLLIUUCIGL[}D""LJ

Form/Fill Packaging

Production Area Overview

Bioreactor

SUBO1_AT_0060 SUBO1_AT_0050

500

EDO

Upstream

Single Pass Filtration

FLTI_FIT_001 FLT1_AT_001 FLT1_AN_002

SUB01_TT_0010
’SUBO}AGJZAD » » »
0
25.00 7.00 100.00
Form/Fill
Filler Capper

Status: Stopped Status Running
Availibility: 100.00 Avalilibility (%): 100.00
Performance: 100.00 Performance (%): 100.00
Quality: 100.00 Quality (%): 100.0

OEE: 100.00 OEE (%): 100.0

General

pH

Harvest Mixer

Process Temperature

@
0.0

PUBLIC « Copyright ©2022 Rockwell Automation, Inc. 24

Video Feed |

Downstream

UFDF

UDF1_FM_001 UDF1_AM_001 UDF1_AN

Chromatography

CHM1_FIT_001 FLT1_AT_001 CHM1_AT_002

> > > > > >
30.00 7.50 100.00 25.00 7.50 100.
Packaging
Labeler Cartoner
Status: Running Status: Running
Availibility (%): 100.00 Availibility (%): 100.00

Performance (%): 100.00

Quality (%):

OEE (%)

%

Performance (%): 100.00

100.0 Quality (%): 100.0

100.0 OEE (%) 100.0
(ALYl ,\ N A]]
Aulfomaltion



Jerarquia de la aplicacion de visualizacion

Pantalla principal de operacion del
Operador. Operaciones normales,

Level 2 Display control Unidad Proceso
cambios de rutina y seguimiento.

L %

September 23, 2022 [Waking for Alarm Events

PlantPAx < - ¥ B0 @ & 2 B e 8 ==
‘ Upstream Downstream Form/Fill Packaging Video Feed Demo Help
Slndje bess Harvest Mixer

‘ Bioreactor Filtration

Upstream Overview

Feed In
SUBO1_FQY_0260
0.00
0.00
Bioreactor Harvest Mixer
susm_se_ozw Single Pass Filtration
FLT1_AT_001 FLTI_AMT_002| Process Temperature
N Y
2.0

S0 @ o0

SUBO1_AT_0050 SUBO1_AT_0060 @ . ®
oH .
Y , Pump 3 Dose
)

SUB01_TT_0010 > »
. 0
Agtator
0.0
o
0.00 0.00 0.00 7.00 100.00
_ ! &
FLT1_PMP_001 & ’ Product Out
0.00
Pump 3
SETUP_SUBO1 ADD_LIQUD_SUBO1 AGIT_SUBO01 . 0.0
Idle Idle Idle
TEMP_SUBO1 @)  GAS_FLOW_SUBO1 DO_SUB01 IEE] it Agtation
Idle Idle Idle
%) %]
PH_SUBO1 FOAM_SUBO1 SAMPLE_SUBO1 Transfer Temperature
Idle Idle Idle
DRAIN_SUBO1 SHUTDOWN_SUB01
Idle Idle
Production_Upstrea
25 (g Rockwell
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Jerarquia de la aplicacion de visualizacion

Operaciones no rutinarias.
Proporcionar informacion
suficiente para facilitar el
diagnostico del proceso .

Level 3 Display Detalle Unidad Proceso

“Alm_Hi Heat Col A Temp: Value: 18 476 deg C Above high im: 10,000 deg C

Planteax 1<) ~ v & @2 B = lE = R

|ai=

: S— R
AHU_ZD ‘ Temp ABCD_2D ”T.mp EFGHI_ZD‘ \ H [
" . = — ————r————r —
‘ Press AD_2D ‘ Press B.D_20 H Press_EF_2D ‘ Press GHIL 2D ‘ ; ; ; i i September 23, 2022 Wt for Aarm Events
PlantPAx <« ‘ v fn ‘ & B 25 ‘ | T 8:32.34 AM Qs
AHU1 U -t o - Distributed Control System | i L L L L | |
nit Overview B F r -
Upstream Downstream Form/Fill Packaging ‘ Video Feed ‘ Demo Helj
] AHU1_RAP AHU1_RFC P |
' Area o . 4097 EXHAUST
4035 2000- @ AHU1_RAFP. AHU1_RAT AR Single P ot
sp .00 £5 _f Lt by
v 3156k off 3434 AHU_RAH Bloreactor ‘ Filtration ‘ [iSvost Mixe ‘
ey ]
{7086 . B Vent
Display Tree ‘ rdware SUB01_TX_0091
‘ View Tree =
RA AHU1_EFC
FROM ROOMS 16.21 11 Upstream @)
100.00 % 2000 ff {Eh—CE
9.95% L susor_as_osto SUB01_PT_0030 SUB01_AG_0240 SUB01_LT_0080A SURULLS 0080
Healthy V 0.00 <0 “Oreu T e s SETUP_SUBO1
SUBD1_AX_0500 @ : sP 0:3 “ SUB01AGT_EM (@) \dle
SUB01_LT_00808 cv .0 %
AHUIMAD_A Off SEE - Stopped ] ldle ADD_LIQUID_SUBO
100.00 Stopped SUB01_TEMPEM (@) Idle
s . o Antifoam e AGI_SuB01
AHULS: 0.00; SUBO1_PU_0270 L0 B Idle
. Stopped § 001~ Idle
AHU1_OAH 08 - 0.00 «gimin — .00 iz L TEMP_SUBO1
AN _PH_ Idle
25.00 = Stopped
AHu1_prOP w408 e — Acid Idle aAS.FLOW,_SUB
AHUT_OAF AHU1_OAT 0.00 AHU1TSL AHUT_MAT . AHUIPHCT s 20.00 SO _SUBO1FOY 0280 SIS = SUB01_FOAM_EM T e
25.00 6.25 On 3434egc 19.77 seq o 31.56 Media — = 0.0 Stpped  SUBDAPU_B280 Gl Idie
S 0.00 so/mn 0.00 2 Stopped 2 DO_suso1
SUB01_PU_0250 - L SUB01_PUMP_ACD_EM
0,00 Base RIEALDS e
SUBO1_AT_0050A SUB01_FaY_0290 =2y Idle PH_SUBDY
Stopped st @ T 000w 0015 SUB0_PU_6290 L
A il 4 0.001- ‘SUBO1_PUMP_BASE_EM Idle
Stopped e 0.00 kg/min b it | SUBD1_AC_0050 Idie
= Bh— SoliE e i —t—e—i—e—e—i=um.—c—i—-—py 00008 FOAM_SUBD1
AHULHCC e e SUBO1_FQY_ 0260 gucs s 7.00p SUBO1_PUMP_AFOAM_EM Idie
v 19.45q:0c 5
SUB01_PU_0260 X cv 0.0% Idle
sp 20.00 deo 0.00 - 0.00 o/ —Cﬁl 0 SAMPLE_SUBO1
38.98 3 Setass 5 = i Closed. SUBO1_PUMP_WMEDIA_EM Idle
ek : — ' e an oo
SUB01_TT_0010 L
S ! 0.00 ¢ 50L SUBOT_AT_0060A S ‘SUBO1_PUMP_FEED_EM \dle
BO1_UNTT1 Gt 00 Idle
a | | SHUTDOWN_SUBO"
i = SUEDO1£C_DOGD Idle
s (s = .00 1
AL < HWR s 30.00% i
AHU1_PHSV AHU1_CSV AHU1_HSV o 0.0%
L 39.50 % 37.80 % 38.98

SuB01_Tv_0011 @
0.00

SUBO1TT_0011 |
0.00 ¢

Stopped

Stopped Sto | Stopped
SUBOT_TT_0020 SUB01_FQY_0180. SUB01_FQY_0170 SUB01_FQY_0160 SUB01_FQY_0150
SLELE ¢ 0.00 e 0.00 n . 0.00 0.00
1U01.2D off 0.00 srien 0.00smey | 0.00 srmien 0.00 st
e SUBO1_WT_0070
0.000 'SUB01_FY_0180 *— W/ suB01_Fv_0170 'SUBD1_FY_0160 'SUBO1_FY_0150
P S 0.0 siipit 0.0 siew 0.0 s pit 0.0 smipu
Closed Closed Closed
oo . g o SUBO1_FV_0180 SUBO1_FV_0170 SUBO1_FV_0160 SUBO1_FV_0150
Production_Upstream_SUBioreactor e Bt ok AT R e
Ar w2 00 | © i o000 | c2 | 000 |
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Jerarquia de la aplicacion de visualizacion

Level 4

Display Soporte Unidad Proceso

[ AHU1_HCC - Heat Coil Air Temp Control

h 4
- a
&
= [liSe
= )
o
=]

) 5
/ N Current State Previous State
Run

- RM111_TT_001 - Temperature Bioreactor Room

IJ

Threshold Deadband

PV High High [ T

.PVth 22.50

PV Low

PV Low Low
(MEzEHE )

,) Use Substitute PV

2161 No(Cmm Yes | 2161

PUBLIC « Copyright ©2022 Rockwell Automation, Inc. 27

X . .
Current Step 100 Initialize
. Previous Step 0

Enclavamientos, diagndsticos,
ayuda y documentacion. Por lo
general, Faceplates o Popups.

A EP- ADD_LIQUID_SUBO1 - Equipment Phase

evious State
. ORunning Idle
Current Step 200 Starting Pump
. Previous Step 10
=
r
? [ Dergam ‘ '® | E5

EM - AHU1- Equipment Module
Ready

Idle

? R Operator

u'g Rockwell
( Automation



Jerarquia de la aplicacion de visualizacion

Level 1 Bl o ol
sy

N S— — —
L I 2 Process Unit Process Unit
eve Control Display Control Display
| i : |
. [ — ] — [ — ]
L I 3 Process Lnit Process Linit Process Unit Process Linit
eve Detail Display ‘ Detail Display Detail Display Detail Display
Process Unit Process Unit Process Unit Process Lnit
Level 4 Support Displays Support Displays Support Displays Support Displays
(ex. Faceplaes)

(ex. Faceplaes) (ex. Faceplaes (ex. Faceplaes
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ISA101 & ISA88

Organizacion de la Aplicacion segun S88 y Niveles ISA 101

\
/N P

/

. Rockwell
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Tecnologia ~ 8 Low Code - ¢ ransformacié/n'
Abierta - . No Co / Digital
/ ’"\_ : |
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Instrucciones de Proceso

Caoc am

PCHD FO0 PIN PPE FYL
FOH PAI FAID PAIN PAO FEL " moec PD1 Poo R2P PRo pHis BT Pus PuTR FRE RRID PRTC PRI PRT PTST Puv R PusD

PlantPAx

Distributed Control System

avories On  PlantPAx _ Process  Drives  Filers  Selectim istical  Alarms merfCourte .. Compare  Compuie) ovelLogical  Program
F: it el PlantPa; Pr D Fitt Selectlimt  Statistical Ak Bit i ICount ! i uteMlath  Moveil il Pr
)
| == o
3 | |
| E ﬂ : |
== (g PR
— e st T s
w
[ e P ol
o Sera e Posed
:kl (e - — o oFroTareE]
1 e
= | — | o s
| wan s || (o)
| Lp i
- wrers s nntl SR, s
Crnse o — p_PamoK 0a_sanfo; = -
= e o NSRemOK Ot Sup o Fasar bt "
CoFas s rnn 6o el — — — o oged ey !
—f 72 Ay pe ok s o — ket \Lsechedy b
Cax' | wrmngbiae — — dvemang e matypl — — — o o)
3 ; x| paged i T
sesrh? |||
S e —
=== s wnt o] | LI 1Y el o T
p St | ot
o sy | | T ]
e i | V! S
— 11 O
L — s e
— — —gkp_Runng AL CuRunirs 3‘!‘"; N
R
e
= P50 Motor - Main Line Unit (PS0) Motar / Drive [F55] | 2 PRS2« - PFS23 £ PFS25 Variable Frequency Drive [55] | 2 Purmp_Motor_ouid - E300 Mator Overlosd Relay ==

~R BESS

Ready

Running Forward

Spesd
47.80 1z

o]

Setpoirt
4783 He

47.63

L Program

Motor Current
0.46 Amps

. Device Not Ready Reasons C
Dewice Out of Semice j

Configuration Error
Device Interlocks Mot OK
Device Permissives Mot QK
10 Fault *
B Crive Mot Ready
Device Failure ™
W Device Trip (Drive Fault)
Operator or External priority "Stop'
* A reset is required to clear this condition

Active Fault Code: 4

Under Valtage () gj

{ny
£
o
a

I\ Overload Trip
@)

Awerage Full Load Amps

Thermal Ltilization
FLA& 0.0 %
Powver Factor
Mator Current Prasent
0.0 % FLA Matar Woltage Present

Active Trip Code: 53
Tripped by Remote Trip Command

PUBLIC - Copyright ©2022 Rockwell Automation, Inc

Flawe Indicator

45.23 +
P Aln

@ Dielivering

Do=ing
0.00
T3.18 kyizec
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Instrucciones de Proceso

Objetos de Proceso - Modulos de Control - Modulos Equipo - Phases de Equipo - Unidades - Areas

* Ingeniero

DIAGRAMAS SAMA

@ P20 Properties - XC530

General
Positiching

¥C530_Inp_PosFobk Command source

Advanced
WCEH)_Int_BenkSts Ste_Intlkow "
HC530_Intk_BarkSts Sts_NEINtkOK
WOS30_Irtlk_BankSts Sts_Availakie Alarms
WC530_Inth_BenkSts.Sts_InthkTripinh Parameters
IOF auit Tag
108

¥C530_Intlk_BankSts Sts_RdyReset

¥IC530.Cfy_ChPwrli
¥ICE30. al_CW O

PlantPAx

Distributed Control System

Device state: At target

Device issues: Mone
PUBLIC « Cc

Bypassable interlocks:

-

0.0 %
Interlocks
Bypassable:
OK1--
Bypassed 0 - -3 @ )
Maon-bypassable: o eerioes |0
{]K 1 -------- trig
Interlock trip inhibit O
Sheds
Device fault 0 ZD 0
/0 fault0 - - @

Configuration error
Out of service 0

©°

Sheds and alarms reset:

U Reset €

CV rate of change limits

Increasing: | 'IDCI.CI|

Decreasing: | 'IDCI.D|

Device

v ]«

Pragram

[

[F

Operatar

- O x

CV value:
' 00| € %

CV clamping limits

High: | 100.0] %

<_|

Low: | 0.0] %

Last good CV value
Interlock CV target:

00| %

Device feedback

0.0 %
Cutput target
0.0 %

0.0 %

40 mA




_ « Mantenimiento
Instrucciones de Proceso

Objetos de Proceso - Modulos de Control - Modulos Equipo - Phases de Equipo - Unidades - Areas

x
FW11014 - Valve |

Ve, ‘P2 E P BLoEE ?
EI Use “alve Closed feedback for failure checking 100 P Sp
"‘"‘ P_RunTime - Accumulated Rt 17 - 18
Use “alve Opened | . A
& Current running time this start Errar . 1) %
228 Ertter DB | Leave DB
r,‘xaxm‘;zr; csontlnuous running tim a0 | a |" SEEE '| 1] |
1624
Interlocks and Permi: B ELI Mz Min
B}'FIEISS Srablad Tota;z;igngulated running time - ’r\r‘l 5 fi“f'
() Total numt::,;r of motor starts or a 1725 m 18.450
0 l Fay |
N py g 2% 8.15 % of =pan iy
sp 19 9E-1| 083% e 1.26]% | K ||__2000
' I 3.0000
N Cy D = 0 0.00 = ‘L

Gains

k | Proportional 20000 Feed Forward
i a
1 Integral 3.0000 | 1 minutes

l
X
%x Derivative Minutes < 12 . 4 5 B >
PlantPAx
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* Operador

Instrucciones de Proceso

Objetos de Proceso - Modulos de Control - Modulos Equipo - Phases de Equipo - Unidades - Areas

P

e P3_Motor - Purnp #3 Yariable Frequency Drive £3
ﬁ Interlocks Mot OK
Stopped
PP A Seq_ 101 - mySequencer
ﬁ Speed 0.00 H= . : Ready .
db—‘ ¥ r 3 () Running
: ' Current Step Waiting For:
Q e | b 1. Wait Recirc Time Timer 0-00-26 2
A0.00 A AHU1_HCC - Heat Coil Air Temp Control
p Time in Step: i
0:00:03 @ L
ﬁ Manual —_—
Time in State: ——50.00
| N 0:00:03 . [
- SP cv
Q . 200 - 18.00 50.00
? Operator ® . deg C i deg C %
r
all HE = 50,00
= T
9 2 Operator ® ® & F 000 100.¢
: ii
—i—c 00 @ b Manual
2 | BB

PlantPAx
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Eficiencia de Operacion con Alarmas en Controlador

ﬁ PRTR Properties - PRMP1107*

Rockwell
Automation

Alarms and Events Reports

Alarm Overview

Month  Day  Shift

Alarm KPls

Al Area

Process Object and System Reports

PlantPAx ThingWorx Maintenance Reports

Traceability Reports

System Reports

General

All Groups

Command source

Most Frequent
Fleeting Alarm Count Il

Alarm Reports
FrR— 27.00
Automatic Diagnestic Report

FTView Diagnostics ) J—

000,00,
300000
A 200000

[ 100000,

Chattering Alarm Count

36856.00

I

s00.09]

500,09

400,09,

20000

% Time In Flc
64.54 Advanced
HM
Alarms®
Parameters
.l..“\ IILJ[“J-.L
: " : Tag

Avarage Alarms Rate / Day |

Average Alarms Rate / Hr

Average Alarms Rat

7660.77

20000 80 00000

200000,

0000 00_
1000.00]

319.20

15000
100.09)

s0.00]

10.06

ﬂl“\llllll

PlantPAx

Distributed Control System

Device state: Stopped
Device issues: MNone

PUBLIC « Copyright ©2022 Rockwell Autom:

&

| 28 |

Use Alarm ﬁ A High Alarm C-
o
Failed to start
p N
N 84.79
o
a
[0 |Maotor fault
Settings for all alarms
[] Apply following settings to all alarms |
v VIV S TG NoFie) =] 3R QB
! | L& Alarm State | Condition | Message | Event Time | Alarm Class B
A g Nomal, Unacked Hi Tank 1 Level 104872006 4:42:35 PM Tank Farmé,
Ay g Nomal, Unacked TRIP Motor Contactor Weld, - Line 1 - Contactor 12 10/8/2006 4:42:36 PM NorthBuilding Cab12
Ay g Nomal Unacked TRIP Mator Contactor Weld, - Line 1 - Contactor 17 10/8/2006 4:42:36 PM NorthBuilding Cab12
Ay g Nomal, Unacked HI Tank 1 Pressure 10/8/2006 4:42:42 PM Tank Farmé,
e & MNommal, Unacked LOLO Tank 1 Level 10/8/2006 4:42:44 PM Tank Farmé,
PN & MNomal, Unacked LO Tank 1 Level 10/8/2006 4:42:45 PM Tank Farmé,
PN §
N
A B
@ 4 Inalam, Unacked HIHI Tank 1 Level 10/8/2006 4:42:52 PM Tank Farmé
e & Normal, Unacked LOLO Tank 1 Pressure 10/8/2006 4: 2PM Tank Farmé
Ay g MNomal, Unacked Lo Tank 1 Pressure 10/8/2006 4:43:22 PM Tank Farmé, j
-
< | =
Pli!‘:llily: Medium Severity: 500 : -l
larm State: Normal, Unacked Current Yalue: i}
Event Time: 10/8/2006 4:42:36 PM Limit ¥alue Exceeded:
In Alarm Time: 10/8/2006 4:41:50 PM Tag 1 ¥alue:
cknowledge Time: Tag 2 ¥Yalue:
Out of Alarm Time: 10/8/2006 4:42:36 PM Tag 3 Value:
Condition: TRIP Tag 4 Value:
Event Category: Discrete Alarm Count: 7387
larm Class: NorthBuilding Cab12
rea: ==
Server Name: RSLinz Enterprise :
larm Name: [RapiniCubelalm_MMotorContactor2 | %)

|40 [a 322 (@0

I Filter: Not Filtered | Sorted by: Event Time (Ascending)
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Expansion del Sistema de Control en entornos de lIOT

Disponer de los Modelos del DCS habilitados en las herramientas de Analitica e [I0OT

&, SOL Server s vuforiar pzq thingworx

Reporting Services

N °9°9° P R

=] liw |
O O | asmt|epre

£ w

HHUBHHHEUHE

FE{F[FE{E]F

>:< thingworx:

Informes de Mantenimiento

ST .
e fhingworx
KPI Alarmas

S
~
SS
~

—:,_:_:m [ 200 3685600 454 P o - Pl ~ - -
B - - - = E’ ' , N\\
- I - - = ~
I g [ ==L miLLL.‘ =Lk JJIALu.. ~ - ;

- ER Distributed Control System

Sy

. Rockwell
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Casos de uso de ingenieria digital

ala)
N o 4 /-\
L <O Q l \
Q\}a} (lg_ @j |
Prototipado de Puesta en marcha Analisis de Simuladores de
maquinas virtual rendimiento entrenamiento de
Disefie y construya Disefiar, probar, validar y Optimice el rendimiento con operadores
facilmente la proxima poner en marcha maquinas  simulacion en tiempo real de Reduzca el riesgo
generacion de maquinas con antes de que entren en procesos dinamicos capacitando a su fuerza
confianza R laboral en un entorno virtual

seguro



Simulacién Externa: Aplicaciones Usuario

Simulacion del Sistema de Control

Capacidades de conectividad de simulacion

Dispositivos
Maquinas
Proceso
Planta

B @”@g@

View ME View SE Studio 5000 View Designer”

[ e———\
Controladores emulados A HMI HMI/EOI (CIP Class 3)

Logix Echo

T i e Otros controladores emulados

tes [l

Interfaz publica

— Q_ﬁaﬁ Otros Software (CIP Clase 3, OPC)

Linx Gateway

!

(C#/.NET)

Gemelo Digital
==
<5
g

EMULATEDSD

PUBLIC « Copyright ©®2022 Rockwell Automation, Inc.
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Simuladores

c Interfase de Modelos Co-Simulacion
ntrenamiento : ;s
Operador S|mL{IaC|on ) L fmi Functions
StUdIO 5000 Interface 2 0
6 oo @ M\gsTLAB 4 TWER
SSIMULINK

Q| [
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Analitica habilitada

Permite aumentar la rentabilidad a través de eficiencias operativas

TRANSFORMAR

Evaluacion

Operaciones Comparativa del e Reduce el tiempo de

rendimiento Visibilidad

sincronizadas

Analitica @@ Cadena de inaCtiVidad

prescriptiva suministro

e b ,
\/ EXTENDER

* Identifica y resuelve problemas rapidamente

OPTIMIZACION
OBJETIVOS

@ Operac_ic_)nes ng_ena ‘ . . .
Analitica R gg'téﬂ Innovacion ° Mejora el rendlmlento
Predictiva @ r_@n Agil ¢

Qf& * Informacion mas detallada sobre lotes,
AR 8& activos, materiales y acciones de Operador
MANTENIMIENTO 00 / @
PREDICTIVO w INFORMAR QO\$
MACHINE -@- Analitica NV o »
LEARNING Descriptiva | * Acelerala adopcion
\ Conectividad .,;\. Inteligencia 4
VALIDACION N \ unificada \y/ Operaciong - DCS sirve datos con contexto y marcos Pre-
SENSORES ()

| Ay’ definidos
DETECCION
ANOMALIAS

PlantPAx

Distributed Control System

. Rockwell
» Copyright ©2022 Rockwell Automation, Inc. ‘ =
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Variabilidad en los procesos por Lotes (Batch)

Batch Manufacturing 1 ¢El proceso muestra una variacion excepcional? Graficos de comportamiento del proceso
P .
@2 Raw Material
1 _ 2  ;Cuéantavariacion? ;En qué parte del proceso? Analisis de eventos fuera de tendencias
' B E—— . 3  ;Porqué?;Hayalguna causaasignable? Analisis de correlacion. Modelado predictivo
S <o 7 s
N g Prodh 06 i . . .
"Golden 4 ¢Como puedo solucionarlo? Acciones correctivas del proceso de fabricacion
[ t=0.5hours t=2 hours t =4 hours] Batch c Es ofectival uCion?
t = 0.6 hours t = 2.3 hours t— 3.9 hours ¢;Es efectiva la solucion?
t=0.4 hours t=3hours t=4.0 hours

1 2 E

Establecer/ ajustarlalineade base Detectar y cuantificar la variacion Identificar las causas Tomar medidas correctivas

4 S ) 4 )

} , P— } ' 011010

Y, \_ ) \_ y

A sg:]igi?;?' llfjuet?:nlzznfii? Sin Una ilustraciéon de variacion Operacién de Unidad en tiemporeal y Ajustes de CPP a través del control de
r0Ceso baio contro.l redecible excepcional: >un proceso fuerade rendimiento por lotes contra CPP circuito cerrado de asesoramiento
P ) P control, impredecible en el tiempo definidos: > limites fuera de control

en el tiempo

<
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Analitica de Rendimiento de Lotes

Analitica de los datos del DCS para los Procesos de fabricacion por Lotes (Batch)

Agregar y Contextualizar Datos E—
Batch Performance Analytics

» Recopilar datos del Sistema Batch SRR 15 Comparo | Bookmaks 3 etngs

° CO n text u a I iza r | OS d a tOS d e Lote o \ mLassa 65 Batch Perfomance Index KPIs Cycle Time Raw Material Usage Cost of Produce Energy Inter
RLA352_565 BPI Contributors.

OPERATOR
PERFOMANCE

00% 82% 82% 82%
AVERAGE N AVERAGE AVERAGE  GOLDEN

BATCH SERVER NAME
BOS_SRVO01

Configurar KPl y alertas

Red Latex/ Formula 3

88%
—

BATCH PERFOMANCE INDEX ‘ CYCLE TIME RAW MATERIAL YEILD

LOCATION

» Seleccione KPI, configure los limites y la ponderacion ot

Plant B

View Summary Trends.

Compare Current Balch to Golden Metric Time REHQQ
Latax 1 baich, All-Time Average Batch Perfomance Index Year to Date Apply

* Compare los KPI de lote y con su Golden Batch

PRODUCT

4566377

» Establecer alertas/notificaciones para usuarios

Complete

seleccionados

1:29

o S s

START
Jan 01 2021, 8.00 AM

Revision y toma de medidas

Jan 012021, 8.00 AM

.....

BRI

* Revise el rendimiento por planta, celda de proceso,
receta, ID de lote o rango de tiempo.

* Profundice y analice las causas de las desviaciones

* Utilice la informacidn para mejorar el rendimiento ' : - Aeliie 20 N ——

delos procesos L T A TN AT B TR A RS
Batch Performance Analytics
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Conclusiones

Rockwell
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Controla‘huItidisciplinares, especialmente disenados para
proceso

CompactLogix°5380
Process Controller

ControlLogix° 5580
Process Controller
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Sistema de Control Distribuido de Rockwell Automation

PUBLIC « Copyright ©®2022 Rockwell Automation, Inc.
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Distributed Control System
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Modern DCS

o]

Process Safety

i

Connected
Enterprise

Batch
Management

Model Predictive
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-0

Cyber Security

Asset
Management
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VIiil JORNADAS sobre
Tecnologias y Soluciones pARl /

la AutomaTizAciON INdusTRIA
Vigo, 14 Al 18 de Noviembre de 2022

Escola de

hrTp://jai.uvigo.es UniversidaaVigo ‘ P rar Dodnste

iMuchas Gracias por su Atencion!

Luis Navarra
Solution Consultant Process

@ Roglawen

| £|©]in]w| expanding human possibility*

www.rockwellautomation.com



http://www.rockwellautomation.com/
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