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Modulo 1: Conceptos Generales



Que es un DCS?

1.

Las aplicaciones de control se distribuyen a los controladores del sistema que se
dedican a procesos especificos de la planta utilizando dispositivos de campo.

Este tipo de sistema de control industrial esta conectado por una red de
comunicacion de alta velocidad. Mientras que cada controlador funciona de forma
autonoma, existe un control de supervision central a cargo de un operario.

Un DCS lo constituyen tanto elementos de software como de hardware. Los costes
de instalacion se reducen al minimo gracias a la simplicidad de la instalacion local con
la mayoria de los controladores

Los procesos individuales tienen sus propios controladores con CPUs separadas, por
lo que otros procesos pueden continuar en una situacion de averia individual, a
diferencia de un sistema de controlador central



Que es un DCS?

Red de Control Primari

Red de Control Secundaria

Rack

Controlador Primario
Controlador Secundario

Controlador Primario
Controlador Secundario,




Fabricantes de DCS

ABB : 800xA

Emerson: DeltaV y Ovation
Invensys Foxboro: I/A Series e Evo
Honeywell: Experion PKS

Yokogawa: CENTUM VPy CENTUM CS
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by Schneider Electric EXPERION PKS
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Fabricantes de DCS




Esqueleto de un DCS

System
configuration
Applications,e.q., Process graphic Databace
historian recipe display - i
Diagnostics
OPC server Alarm processing time distribution
Communication Communications Communication
Communication
Batch/continuous
control
scheduling/execution,
database
1/0 bus
1/0 Bus 1/0 Bus 1/0 Bus
Measurement Output Data access
conversion/processing | | conversion/processing Communications
Communication
Data generation

Estaciones
de Trabajo

Tarjetas
110

DI "
de Campo/ sub
sistemas



DCS vs PLC

DCS vs PLC
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Como es realmente la red en DCS




Caracteristicas

Alta disponibilidad 99.9%

Redundancia de Controladores
Redundancia de modulos de comunicacion
y campo 10

Redundancia de Red de comunicaciones
Redundancia de Fuentes de alimentacién
Salas de control centralizadas

Muchas estaciones de control u Operacion
Gestion de alarmas

Conectividad con ERP, CMMS, Sistemas
Documentacion.

Historicos

Sistemas Instrumentados de Seguridad

Autodiagnostico y centralizados

Time stamp en todos los equipos
(servidores, estaciones, controladores, etc)
Base de datos de configuracion
centralizada

Altamente escalable.



Modulo 2: Hardware en un DCS



Hardware

Workstations and Servers
- Procesadores — :

- Estaciones de Operacion

- Servidores

- Baseplates oracks

- Termination Assembly (TA)
- MESH Control Network

The MESH
Control Network

En otras marcas de DCS,
practicamente cambia el nombre de
los equipos

I/A Series
baseplates

Termination Assembly Units



Estaciones y Servidores

- Estacion de Operaciony Workstations
- Terminal grafico para uso Operacional.
- Monitoreay controlalas variables de la Planta
- Recibe notificacion de alarmas del sistema y proceso
- Eslainterfaza hombre maquina (HMI) entre el Operador y el Proceso.
- Usaotros equipos como
- Monitores
- Teclados y Anunciadores
- Mouse o trackball
- Touchscreens, etc



Servidores V9o

- Intel Xeon-Silver 4110 (2.1GZ/8Core)
- 02 Procesadores, hasta 8 cores.

- Hasta 384 GB RAM

- Hasta 8 discos internos RAID 5.

- Fuentes de alimentacion redundante
- Hasta 14 maquinas virtuales. Windows Server 2016
- Hasta 30 clientes Remote desktop.




Estacion Ho2

- Intel Xeon

- 4GB Ram DDRA4.

- 4 Pantalla de video DVI/ DisplayPort.
- 750GB SATA

- GCIO e lmpresora

-  Ethernet 10/100/1000BaseT



Thin Client

Servers

- Conexion de maquina virtual (en servidor)
- Provee entorno de Operacion o Ingeneria. Deskiops

<<'::»ffg_., o,
Client User data and virtual
machine images
\\».:




GCIO Conexion

_ > GCIO Interface Module
l! 71l (PO922AK/P0922AL
m = G0 P0922AE/P0922AG) i o
& (o} nunciator or
P080OMW PO8OOMW P0970HV Annunciator/Numeric
Keyboard of Secondary
. GCIO
GCIO interface module

e N

Annunciator Keyboard

Annunciator/Numeric Keyboard

Multi-port
serial card

PO971SU - 3 m (10 ft) |_
PO971SV - 15 m (50 ft) 4=pait
PO971WZ - 30 m (100 ft)  gerial cable




Modulos de Procesamiento

FCP280

- zZcP270 B




Modulos de Procesamiento - Caracteristicas

- Ejecutalégica de control regulatoria,
discreta, temporizacion y secuencias.

- Realizar la adquisicion de datos, deteccién
de alarmas y notificacién

- Soporta hasta 128 modulos FBM.

- Fault Tolerant (02 modulos)

- Online-upgrade de software. Con proceso
trabajando

- 2 Mbps para comunicacion fieldbus.

- Sintonizacién con GPS

- Ethernet via cobre o fibra optica.

- Hasta 8000 blogues.

- 16 000 bloques x segundo.




Modulos de Procesamiento - Caracteristicas

The Foxboro DCS Control Network

. . 2 Mbps HDLC Module Fieldbus - CP Fieldbus Cables
Switch Switch
e | | S | Includes Fieldbus A and B - Total length (CP to last
Standard baseplate in chain) for each is up to 60 m (198 ft).
FCP280 Vertical Baseplate (A FBI200 pair can extend the distance from the CP

to the first baseplate in chain to 305 m (1000 ft).)
|| [|FeP| [Fep
2l 280 280
Compact

Compact
200 Series FBMs 200 Series FBMs

Fiber optic
cabling

Fiber
> adapters —pm

Compact Standard
Series FBMs 200 Series FBMs

e (sl [ BEEREERE
o ey v e (—

SWITCH GROUP A

configurations with Compact configurations with Compact configurations with Compact ooog/oooog .

200 Series baseplates. 200 Series baseplates. 200 Series baseplates. Note: Fiber adapters shown.
Chain supports up to 32 Chain supports up to 32 Chain supports up to 32

200 Series FBMs total) 200 Series FBMs total) 200 Series FBMs total)

Switch “B”
SWITCH GROUP B

oooo/ooooo

Foxboro.

Foxboro.

Same port #
on each switch.




Fault-Tolerance vs Redundancia

. -

Controlador Controlador

Redundante Redundante
Primario Stand-by
Iniciando

Valores malos se turbado

Logran enviar




Fault-Tolerance vs Redundancia

FCP230 FCP280

Primario “Sombra”

No se envian valores
malos

No hay latencias



Modulos de Entradas / Salidas

Tipos:

- Analogicas 100 Series FBMs
- Discretas
- Comunicacion bus de campo

Instalacion via rail DIN Termination
Assemblies

200 Series FBMs



Modulos de Entradas /

1. Convierte senales digitales de entrada o
salida para integrarlas al DCS (Procesador

2. Pueden ejecutar logica ladder y SoE
(Sequence of Events)

3. Usaalas TA (Terminal Assembly) para

integrar fisicamente a la sefal.

Salidas

Ethernet Switch Ethernet Switch
- —
nwquwumuw- == trewtwnntgnonn (B}
9 d L
A B 100 Mbps Ethernet
Control Network
(redundant)
Fieldbus Fleldbus
Module Modutes Module Fiekdbus

(to next basepiate)

Aand B (FBMs)

Fem100: [

Splitter/ l

Combiners

DIN Rall

Basopiate Baseplate(s)

(up to 32 modules)

Termination
Assembly (TA)



Modulos de Entradas / Salidas - Instalacion

Horizontal configuration

Baseplate
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FBM Type
FBM201
FBM201b
FBM201c
FBM201d
FBM202
FBM203
FBM203b
FBM203c
FBM204

FBM205
FBM206
FBM208

FBM211
FBM212
FBM237

Description

Eight Analog In (0-20 mA dc)

Eight Analog In (0-100 mV dc)

Eight Analog In (0-5 V dc)

Eight Analog In (0-10 V dc)

Eight Thermocouple/mV In (-10.5 to 69.5 mV dc)
Eight RTD In (0-320 ohms)

Eight RTD In (0-640 ohms)

Eight RTD In (0-30 ohms)

Four In (0-20 mA dc) and four Out (0-20 mA dc)

Four In (0-20 mA dc) and four Out (0-20 mA dc), redundant ready
Eight Pulse In (10 Hz to 25 kHz)
Redundant with readback; four In and four Out (0-20 mA dc)

16 Analog In (0-20 mA dc)
14 Thermocouple/mV In and -10.5 to 69.5 mV dc
Eight Analog Out (0-20 mA dc), redundant ready



FBM Type Description

FBM207 16 In and 0-80 V dc

FBM207b 16 In and 24 V dc contact sense

FBM207c 16 In and 48 V dc contact sense

FBM217 32 Discrete Input

FBM219 24 Inputs and 8 outputs voltage monitor/contact sense
FBM240 Eight discrete inputs and eight discrete outputs (redundant)
FBM241 Eight discrete inputs and eight discrete outputs

FBM242 16 discrete outputs



FBM Type
FBM214/215
FBM216
FBM220/221
FBM223
FBM224
FBM228
FBM243/246

Description

HART

HART redundant ready
FOUNDATION Fieldbus H1
Profibus

Modbus interface
FOUNDATION Fieldbus H1
FoxCom (246 is redundant)



FBM FDSI (Field Device System Integrator)

FBM230/231 RS232/422/485: Modbus, AB, and so on (231 is redundant)
FBM232/233 Ethernet: Modbus, OPC, and so on (233 is redundant)



FBM Universal

- HART Entrada Analogica

- HART Salida Analogica

- 4-20mA Entraday Salida

- 0-20mA Entraday Salida

- 0-10VyO0-5V Entradas

- Contacto Seco entrada 24 VDC
- NAMUR entrada discreta

- Contador de pulsos, frecuencia-
- Salida Discreta 24V,
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Red de Control y Arquitecturas



Red de Control

Information Network

WORKSTATIONS

SPLITTER!
COMBINERS

b || ol MESHonk -
ETHERNET l"l"'l

SWITCHES il 2 [

SPLITTER/
COMBINER

DIN RAIL

PROCESS

PROCESS



Red de Control

- Provee alta disponibilidad, proveyendo - Usode cableado de cobrey fibra optica
multiples caminos de datos, eliminando (monomodo y multimodo)
puntos de falla - Distancias de hasta 70 KM

- Integraciona 100 mb /1 GB. - Delay enlared menor a 100 ms.

- Uso de procolos como Rapid Spannin Tree
Protocol (RSTP)

- Soporte de topologias: Lineal, Anillo,
Estrella, Arbol Invertido

- Hasta 1920 estaciones.

- Hasta 250 switches

- Hasta 10000 direcciones IP



Red de Control - Topologia Lineal

- Red de 2 switches
- Fallaenun componente no

afecta al resto. Workstation

Gigabit Ethernet over
Fiber Uplink Ports

Managed Switches

gl Control Processor



Red de Control - Topologia Anillo

- De 3a7switches

- Fallaenalgun switch da Workstation
lugar a una topologia lineal.

- Fallaen algun componente Gigabit Ethernet over m
no afecta al resto Fiber Uplink Ports

Managed Switches




Red de Control - Topologia Anillo

Para redes medias y grandes
Switches “edge” se conectan a “root”
Multiples caminos para redundancia




Red de Control - Topologia Doble Estrella

Para redes medias y grandes
Switches “edge” se conectan a “root”
Multiples caminos para redundancia

A-, |- or V-Series Switches

Tier3

/
V<

v
—




Red de Control - Topologia Arbol Invertido

Para redes grandes
Switches “edge” se conectan a “root”
Multiples caminos para redundancia

Gigabe Etheer o
R gatat net over Fiowr
e s




MESH Control Network - Ejemplo




Red de Control - Ejemplos Reales

0310-CUA-0008
A )

SRR

0310-JRL-0001
s;
iy
srimon
0-CUA.

SALA DE
By
&

0310-CUA-0002
{




Red de Control - Ejemplos Reales

SERVER CONTROL ROOM 0310-JRS-0001

PRIMARY CRUSHER CONTROLROOM  FILTER PLANT CONTROL ROOM
0210-RL-0003 CENTRAL CONTROL ROOM (CCR) 0310-JRM-0001 & ENGINEERING ROOM 0310-JRE-0001 0510-JRL-XXXX 0420-JRL-0005
A | A el |

= Title i i
X ] Fioyedin o . | I DCS Architecture Drawing
xstrata operations management | Project Name| N L vs:




Modulo 3: Componentes de Software



Componentes de Software

- Process



Paquetes de software

:

Engineering and Configuration
- FCS Configuration Components

using tools incl:

<

- System Manager

Applications
- InBatch
- Avantis
- Connoisseur
- And so on

T

Client Tools
- Historian Client

|

Historization
- Historian

Visualization (Operator)
Alarm Notification
- HMI

Device & Communications

Management

<

pntrol and Alarming - I/A Blocks




Hardware vs Areas Funcionales

O Funciones de software

O Servidores en lared (nodos):

m Galaxy Repository

m FCS Configuration (IDE)

m Visualization (InTouch/FoxView)
m Historian (Wonderware/AIM*)
m History Collector

m /O Server

m Application Object Server

m Web Server

Pueden ser combinadas en
un solo servidor

46



Hardware vs Areas Funcionales

FCP27
w FBM 200 \eee=>

‘ FBM 100

ZCP270

FBM 200/’/

Nodebus

Network

5 ATS/

ICC/IACC

Visualization - FoxView

AW7001* Galaxy
Repository -|-E DE

AW7002 ﬁo% AW/CSA

-

AW7003 HMI

.

AW7004* Historian

-

AW7005 Hlstory Collector

—

AW7006 Apb. Object Server

Plant
Network

—Illl

-

(Firewall)

P L5008
AW7007 I0S

*Server Class
Machine
Required

Business

R g
WIS

- om

Historian Client
H|stor|an (optlonal)

Non- -7 47
AWN's’

PLC or other Device



Configurando con Bloques

Control Processor

En Archestra IDE
(Software de
Configuracion Integrado=




Editor de Estrategias

: Galaxy Edit View Object Network Window Help
PEIH® S YSEEE XA PE TP @
|

: (&) Template Toolbox v 2 x
) @ Tank1* G?2@x
- @ LLC_Galaxy A

%:PAlc_f;tmamanun Strategy | Execution Order | 10 | User Attrbutes | Appearance Object |
\pplication
(5 Debug Input Declarations: Output Dedlarations:
fmm 8- (53] Device Integration
(1 1A Libraries Name | Reference &
(55 1A_Blocks
- (5] TA_Compounds
- (5l TA_ECBS
- (5] TA_FBMs
(5 1A_Hardware
Invensys
ta @ $BulkData Kl 12
- [@ SEquip_Unit
i %SNelworkD:rta @ E
ol o -
.. m k[0 @& fox BN /JOOCEL F-B-ASA L TRED
- stem

- (5] WOPF_Migration = [0 Ada e ¥ B 2 U EE EA-O- g =
1 = | 5
"4 Deployment -

E @ LLC_Galaxy
£} £ Unassigned Host

Name | Reference

- [@ EQUIP_UNIT_002
(& winPlatform_oo1

4 B
3 Model 59 |G Derivation|

Ready DefaultUser LLC_Galaxy on AW7001 E4




FCS Configuration Tools Process Strategy

Compound
> Estrateg|a> Compound> al CP >

FCS Configuration Tools

%P -

CP

Strategy




Visualizacion

Human-Machine Interface
o Interface tools:
m Workstation
m Mouse
m Keyboards
o Visualization:
m FCSInTouch Application Viewer
m FoxView
o Graphic development:
m WindowMaker

m FoxDraw

Q)

5 |
Foxboro
Foxboro Control Software InTouch Application

A5



Visualizacion

FCS InTouch Application
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Foxboro Control Software InTouch Application




Wonderware Historian

Wonderware
o . Historian Client Ginay Sl
O Recibe informacion E E

O Comprimey almacena datos
/ Wonderware Historian Server \

O Responde a consulta de clientes

0 Tcomme T

53



Wonderware

Tag

istorian Clients

Picker

Tags

(RSN Or O ) (2 = =) e [
W i v o [m |§..L.l 6/27/2011 10:29:45 AM |~ |[[00] 00:05:00.000 (v || 62772011 10:34:-
(6/27/2011 10:30:20 AM) 30 Minute
(6/27/2011 10:34:00 AM) 34 Minute 4 Minute (0 days. 00:03:20)
59
Ta0s =
Tag Name Descripi £
(& sysSpacePerm Space le
[£] sysStatusEvent Status T
7%} SysStatusRxItemsPerSec Items pe
[ sysStatusRxTotalltems Total iter
(& sysstatusTopicsRxData Total nut
(B8] sysStorage System ¢ o
= sysstring System t 0 ) ! 1 |
{@sysSystemDriver System [ 10:29:45 AM 0:20:45 AM 10:31:45 AM 10:32:45 AM 10:33:45 10:24:45 AM
5y sTierSStoraoe ] 62712011 672712011 612712011 672712011 672712011 672712011
& sysTimeHour System 3 A7001:SysTimeMin [BestFit - 00 00:00:02.654]
SysTimeMin System ™
% :vsIIIrneSEecc 4 :y:tlem i Tag Name Description Number Server Color Units Minimum | Maximum | O Address
e e f SysTimeSec  System Time : Seconds 1 AW7001 Second 0 59 \AWT00T\SysD|
5 EESIE System Time : Minutes 2 AW7001 Minute 0 59 \\AW7001\SysD|
o
B Al | & Analog || B Discrete || (< »[|% il >
Ready li]

Tags being
trended




System Manager

Sl Switch

i
y

#E System Manager

ofm
oL T—

2| 9|[EE & = [ee o ag oo

& Smon @ Switch| [Swooor -]
=] ®a svsmni

BMHRB AW7001

.
P rif ri =A@ cp27o1 B o~
: Failed Acknowledged State
1 S5 Periodic Switch
=} = CP Power 1 550l
Lo IOM003
IOM004 — Equipment Information
. IOM005 Diag Status 1
Diag Status 3
Primary Cmd State
lomo07 FBM Status




System Manager

o Monitor del

sistema integrado

CP2701

[Eoe=all|© c
@ Smon & Switch | Jswooo1 ¥|
) ~ Equipment Status
B @&' SYSMN1 Name CP2701 Run Mode
Type Field Control Processor 270 Failed State
= A,ﬁ AW7001 Fault Tolerant True Alamming State
i QA Boot Host AW7001 Failed Acknowle
-~ LPOO IP Address 151.128.152.1 Failed Devices .
Switch Connections 1 Failed Devices .
o SMON SYSMN1 Fault Tolerant §
{ SMON Host AW7001 Diagnostics Sta
Qa  swooot image Update $
Download State
~ Equipment Information

Reporting State Report All Primary Hardwai
Cable State Both Cables Okay Primary Hardwai
Station Address 00006CCO000E Primary Hardwai
Master Timekeeper Reporting  Sync_Not_Config Primary Image F
Primary Mode Manied Prim Shadow Hardwz
Primary ROM Address 00006C220583 Shadow Hardwz
Shadow Mode Marmied Shad Shadow Hardwz

Shadow ROM Address 00006C2205C0 Shadow Image 5 6

~ Switch Connecti




Sistema de Alarmado

Proveedor Alarmas

Se Distribuye

Alarms a todos los
a nodos o
* Events maquinas

Consumidor de Alarmas

n '_ ) Process/

= ==

-G
— _ B




Laboratorio 1 - Usando el entorno HMI

—_—
ile View Tools Help Window | TopPriority [ Process || 02/18 08:57AM  UNACK AW7001_IADI ltemErrorCntAlarm
1 2 \ SSSSSSSSS © _ System ||| 01727 08:40 AM TANK1_COMP DISABLE

Foxboro

Foxboro Control Software




Modulo 4: Conceptos de Control Continuo aplicado a
un DCS



Flujo tipo de la senal de control

ﬁ Server 2003
"
Application Application

Workstation Workstation

oE O

A

g

= Fieldbus [
Modules SRR

Switch

A ‘ '} »

Control f§ 553 ‘1 l'—-
AN

Processor < \‘



Bloques disponibles en un DCS

CONTINUOUS

INPUT/OUTPUT

AIN Analog In

AINR Analog In Redundant
MAIN Multiple Analog In
AOUT Analog Out

AOUTR Analog Out Redundant
CIN Contact In

CINR Contact In Redundant
MCIN Multiple Contact In
couTt Contact Out

COUTR Contact Out Redundant
MCOUT Multiple Contact Out

VLV Valve On/Off
MOVLV Motor-Operated Valve
MTR Motor Controller

GDEV General Device Block
MDACT Motor Driven Actuator
EVENT Sequence of Events
BIN Binary In

BINR Binary In Redundant
BOUT Binary Out

BOUTR Binary Out Redundant
IIN Integer In

I0UT Integer Out

PAKIN Packed Boolean In
PAKOUT Packed Boolean Out
PLSOUT Pulse Out

RIN Real In
RINR Real In Redundant
STRIN String In

STROUT String Out

CONTROL
PID PID Controller
PIDE PID with EXACT
PIDX PID Extended
PIDXE PIDX with EXACT
PIDA PID Adaptive
DPIDA Distributed PID Adaptive
FBTUNE Feedback Self-tuner
FFTUNE Feedforward Self-tuner
DGAP Differential Gap
PTC Proportional Time
RATIO Ratio
BIAS Bias
DYNAMIC EFFECT
DTIME Dead Time
LLAG Lead/Lag
RAMP Ramp Generator
LIM Limiter
STORAGE
LONG Long Integer Variable
PACK Packed Long Boolean Var
REAL Real Variable
STRING String Variable
BOOL Boolean Variable
FUNCTION
DSI Display Station I/F
PATT Pattern Block
STATE State Block

ALARMS

REALM Real Alarm

BLNALM Boolean Alarm
PATALM Pattern Alarm
ALMPRI Alarm Priority
MEALM Measurement Alarm
MSG Message

STALM State Alarm
COMPUTATIONAL

SWCH Switch Selector
ACCUM Accumulator
SIGSEL Signal Selector
OUTSEL Output Selector
CALC Calculator

CALCA Advanced Calculator
MATH Mathematics

LOGIC Boolean Logic
SEQUENCE LOGIC

MON Monitor

TIM Timer

EXC Exception

IND Independent

DEP Dependent
LADDER LOGIC

PLB Programmable Logic



Construyendo con bloques

. Ladder
Continuous loaic
Control > 9

AIN PID AOUT D-N_‘ )_
- EH\HH )—

Sequence
Control-HLBL

Monitor
Timer

Exception
Dependent
Independent



Arquitectura de Configuracion

Control Processor

Control Database CP2701_STA

Continuous v

contiol PROCESS

Continuous
Control

'

AIO003 ECB CIO004 ECB
: CI0004 :
AIO003 . :
. PNT G-+ PNT PNT feveveee
S| BN 7 .
I Pump s 16 Pump
i a Sl o R Status | Control
Level 8 Inlet
Valve




Que son los Compounds?

Dentro del Procesador, los blogues son organizados o contenidos en
“Compounds”

- Nomas 12 digitos

- Se ejecuta en unorden especifico

- Enviasenales de alarmado a dispositivos de alarmado

- Existos dos compound por defecto:

Station Compound (STA)
Equipment Control Block Compound (ECB)



Compound Station (STA)

- Todos los CPs tienen un compound STA

- Cada compound Station contiene un bloque STA.

No se puede agregar mas bloques.
- Bloque Station (STA)

Bloque STA no se puede eliminar.
Algunos parametros son modificables.
- Principales caracteristicas bloque STA

Carga del CP (CPU, Memoria, uso de 1/O)
Version del software
Informacion del Checkpoint file

CP2701

CP2701_STA

/
, ' l l
\

\




Compound ECB (Equipment Control Block)

- Todos los CPs tienen un compound ECB

- Cada compound ECB contiene al menos un
blogue (PRIMARY_ECB), se agrega un bloque
ECB por cada FBM agregada.

- PRIMARY _ECB actua como software (driver)
entre el CPy el Fieldbus.

- Otros ECB son software (driver) entre las FBM y

el CP (Procesador)
Principales caracteristicas bloque STA
Carga del CP (CPU, Memoria, uso de 1/O)
Version del software
Informacion del Checkpoint file

CP2701

CB2701 ECH




Compound ECB (Equipment Control Block)

Control Processor

LTO01 LT002 Lv002 Lv0oO1

AIO001
Type: ECB2

FBM
AIO001




Entendiendo a los Bloques

- Unblogue es un algoritmo que ejecuta una
funcion

- Cada bloque contiene parametros pre-definidos S

(entradas o salidas al bloque) Sutont e
- Paraunlazo de control simple AoUT Controller & AIN
BN

- Bloque AIN
- Bloque Controlador (PID)
- BIOCIUGAOUT -.. ....................................... _._.._._.

Valve Transmitter




Bloque AIN

- Lee senal digital de la FBM (raw
o cuentas) o de otro bloque

= = Signal f
- Acondiciona la senal 1gna’. Tom
. ~ Engineering
- Conviertelasenalraw a ng
unidades de ingenieria Another block

- Monitorea condiciones de
alarmado (absoluta, BAD, Out of
range, etc)



Bloque PID

Contiene algoritmos basicos y
avanzados PID

Monitorea condiciones de
alarmado (absoluta, BAD,
desviacion de SP, salida)

Measurement

Remote Setpoint

!

4 MEAS

PID

Setpoint

Output



Bloque AOUT

- Enviasenal de salida analogica a FBM u otros bloques.
- Monitorea condiciones de alarmado (BAD quality)

SLAl Signal to FBM
MEAS AOUT oM ID >

PNT _NO Or
Another block

Measurement




Reglas para un bloque

0.1 sec
1 0.5 sec (Default)
- Nombre debe ser unico 2 1sec
- Maximo 12 caracteres (no espacios) 3 2sec
- Puede recibir senales de una FBM o de 4 10sec
otros bloques del sistema. 5  30sec
- El periodo de ejecucion es configurable. 6 60 sec (1 min)
- Elorden de ejecucion del bloque es 7 | 600isec (10:min)
configurabe dentro del compound. BN EC el
9 0.2 sec
i0 5 sec

11 0.6 sec (0.2 sec BPC)
12 6 sec (2 sec BPC)

i3 0.05 sec



Orden de procesamiento de bloques

Un Ciclo Basico de Procesamiento (BPC) w1

I

i Tareas -
. ECB/FBM ey Bloques de | cripe Sistemd
I %%mﬁ*m continuo continuo salida en Y I
: (1%t list) (2nd list) Idle -
| Manager Time

|



Parametros - Tipos de Datos

inputs

Boolean
Real

Integer

Packed
Bool (16)
Long (32)

String

MA (Manual/Auto)

[T

—_——

HOAIND (Alarm Indication)

EEN

"

MEAS (Measurement)

ouT (Algorlthm Output)
| 253

PRTYPE (Alarm Level)

L2

ALMSTA (Alarm Status)

T/TIFTTIFIFT

OUTPRI (Alarm Priority)

a1

IN1 (MCIN input)

GUGHGGEGEE

HAT (Alarm Text)

TANK FULL

Outputs 2

Boolean
Real

Integer

Packed
Bool (16)
Long (32)

String




Parametros




Sintaxis de direccionamiento o conexiones

MEAS=TANK1_COMP:LT100.PNT
OR
:LT100.PNT

BLOCKNAME=LT100

ouT BLOCKNAME=LC100

BLOCKNAME=LV100

AOUT
MEAS
MEAS=TANK1_COMP:LC100.0UT

OR
:LC100.0UT




Parametros seteables vy no seteables

Parametros Seteables: pueden ser cambiados desde el HMI, faceplate.

Parametros no seteables: no pueden ser cambiados desde el HMI. Solo puede ser
cambiado desde el Archestra IDE (Entorno de Configuracion).

AUTO
(Secured Output)

Manual
(Unsecured and
Settable) (anOther RSP
block)

operator entry

Secured

(Secured Input)

Settable




Parametros seteables y no seteables

PID o—> g

algorithm
operator entry

PID ,
algorithm \ ‘\/‘

operator entry




L.azo de Control de Procesos




Feedback en un PID

BCALCI MEAS
>
FBK
>

ouT

BCALCO

ECB - AOUT

MEAS




Accediendo a la FBM

Anlog ﬂ

Input/Output IOM_ID = AIO001 (MID)
FBM

E I. IIIIII LA R R R NN N NNN) :4
S;E ; : AIO001 Point 4
1 ——>5

PNT_NO = 4

l
!

A4 4
Il

IOM_ID = AIO001
PNT_NO = 8

-




Accediendo a la FBM

Process Control Scheme
Simulation

TANK1_COMP Process

IOMOPT = 2 \

MEAS \\ | out
AIN -
l“
l
®
°
ouT MEAS
AOUT

IOMOPT = 2




Acondicionamiento de senales

Y TTTTTEEEE PP PP PP EEU PP PPPPPTIEPPPPPPoe .
E “
Analog

Input/Output SCI =3
FBM

Signal Conditioning
] Index/Input 3 = 4 -20

mA
N D o
AIO001 Point 4

1 : —5

Point8| sco =3

| |
!

Signal Conditioning
Index/Output 3 = 4 -20
mA

—




Parametros para Rango

PNT
>

HSCO1 (high scale output 1) 10.0
LSCO1 (low scale output 1) 0.0

EO1 (engineering units of output 1) Inches

MEAS (0-10 INCHES)
HSCI1 (high scale input 1) 10.0
LSCI1 (low scale input 1) 0.0

EI1 (engineering units Inches of input 1)

OUTPUT
(0-100 %)
To FBM
MEAS (0-100 %) HSCO1
100.0
LSCO1
HSCO1 (100.0) HSCI1 (100.0) 0.0
LSCO1 (0.0) LSCI1 (0.0) EO1 %

EO1 (%) EI1 (%)




INCOPT

Parametros para Control PID

SPT r RSP
INT

<4— DERIV

MODOPT

LOCSW

REMSW

LOCSP

LR INITLR




Trabajar con Block Select

“# InFusion View BlockSelect- [AW7001:AW7001] =10 x|
Options Compound View Help
| ) 7 | ]| @] 6 5 0
Station View | Block View|
~ &g CcP2701 Block [Type
& CP2701_STA ifM CONV_RATIO RATIO
& cP2701_ECB WM DEAD_TIME DTIME
 frrocess e
@ TANK1_comp WM MTR_CNTRL MTR
WM PUMP_SW SWCH
'1 | »la | >

CP2701:PROCESS

[Last Refresh :March 13, 2006, 23:23:01




Trabajar con Block Select

Compound A
s Block 1 Compound E
e Block 2 e Block 1
e Block 3 % e Block 2
U > e Block 3
Compound B s
~ B|°pck 1 * ¢ Compound F
e Block 2 ’. e Block 1
¢ e Block 2
*
.
¢ -
. “ ];»:«:-:~i
o s
loix
NMtESHk e Options Compound View Hep
etwor = =
E:ogggl:lrid G L ﬁBIDM @lﬁl@llm” @I&” @I@I@IEH
e Block 2 Station View IBIockVIewl
e Block 3 & cPa70L Block
ol (O:F()Ziom ound A lock
Compound D . Comgound B glggk %
e Block 1 Yagun® o gloctz
. (o]}
: g:gg:: g . Compouna D
CP3
* Black 4 < Compound —




Laboratorio 2 - Trabajar con BlockSelect

F InFusion View BlockSelect- [AW7001:AW7001] 1IN 8 [=] B3

Options  Compound  View Help

2| R0 |E|E 8|6 B E|EE5)

Station View | Block View|

- g@cP2701 Block [Type

& CP2701_STA WM CONV_RATIO RATIO
& cP2701_ECB {[M DEAD_TIME DTIME
{Frocess M
@ TANK1_comp WM MTR_CNTRL MTR

WM PUMP_SW SWCH




Modulo 5: Interfaz HMI en un DCS (faceplates)



Faceplates

- Provee informacion del control del Proceso con faceplates (overlays)
- Estos faceplates vienen ya configurados por defectos en los DCS, usualmente
por cada bloque.

- Podemos llamar a los faceplates desde:
- Block Select
- Plantallas de Proceso

- Panel de Alarmado
- TagBar del HMI



Faceplates - Posiciones

3. Foxboro Control Software InTouch Application AW7001 - None
File View Tools Help Window TopPrionty Process )] 524 1230P ACK AWTO01_IADK RemEmorCntAlarm
CP2701_STA.. v m ) System || 0524 0147 P SYSMNI-CP2701-
TANK1_COMP.LC100 H'. .'...'.'..'-‘IIIIllllIIll.lIllllIllllIlll.
TANKIHLEVELCONTROL_______m0 | a m d
= EEEENE| 2o | 5 . .
{ ISR P I ocaL - L] - 2
WCHES| - (] e
0.0000 | - " =
weres, uncock | ™ 2] & L
ﬁt?‘.’.fl’ T " n n
norEs - I "
0.0000 | L " L) [
] ™ : L]
n ™ 5 ]
: i 10000*2{0\ et : = rrrrrrrrrrrrr:
el Db —1 ;------------Hiiiiliiiliir -
EEEEEEEEEEEENER » =
[ n
n ’ n ™ n
] ! - n a
] ! - n n
|} L] o
[ ] ]
L] L ™
[ ] [ ]
] " - a ]
| ] ! - ™1 n
] ! - n |
] ! n " n
n L ™1
n . ]
(] ™ . - ]
| ] - o




Faceplates - Opciones

- TANK1_COMP.LC100 2
—_— TANK1 LEVEL CONTROL D
AcK bittan | S [
— mee=_ L L
10.00 MEAS INCHES
4.20
_ SPT INCHES
Alarm Limits =2
RSP INCHES
o 2.50
—_— 0.0000 100.00 79.84




Faceplates - Bloques

BLOCKS.CALCA 1 m BLOCKS.GDEV_1 m BLOCKS.SIGSEL _1 m
CALCA GDEV SIGSEL
EREEEE] Ao | 0 v B | Ao
N i | ] i
8001 | [B00Z | ROO1 0.0000 10000 [1] NP1 0.0000
| || Roo2 0.0000 | | = P2 0.0000
8003 [BOD4 ROO02 0.0000 UNLOCK UNLOCK — INP3 0.0000 UNLOCK
| (| |roos 0.0000 T = NP4 0.0000 |
BOUS (6006 I | = INPS 0.0000
| B ki = NP6 0.0000
OFF | OFF ST 1 | ‘ 0.0000 NP8 0.0000
= couT._ ST1 o
‘ Q | COUT_2 ST1 Q[ ouT 0.0000 & e

CALCA GDEV SIGSEL




Faceplates

Bloques

Podemos usar multiples Details para un bloque

2is InTouch - WindowViewer AW7001 - None A [= f)i
File View 1ools Help Window & | Process || =3
TANK1_COMP.LC100... v m (2] 2 | System |[05721 03:26 SYSHN1-CP2701- 10M004 998 =
TANK1_COMP.LC100 TANK1_COMP.LC100 TANK1_COMP.LC100 TANK1_COMP.LC100
TANK1 LEVEL CONTROL _ PiD_ | TANK1LEVEL CONTROL PID | TANK1 LEVEL CONTROL ~ PD | TANK1 LEVEL CONTROL )
B I I | Awro EEEEEE| omw FAY O I I | e WA S R | enrre
I o EEEEEE EEEEEE L[ [ Ay
e o o 3000 | Tune W 10000 o o 1| e
set neHEs | UNLOCK . gmoooo HOLM 100.00 HDALM 2.00
otV . LDALM -2.00
= ::«oss RUN KD 10.00 out 50.00 e
osv 2.00 y .5000
0.0000 - i 2 jGp 1
MODOPT PI e LoLM 0.0000 AURTN DISABLED
‘ NCOPT | OFF LSCO1 0.0000 NasTDE DISABLED
P (oo - TUNE . — weas ews A oev |
50.00 e b
00000 100.00 q i Y [ 100.00 r—'fﬁ‘_l OUT 00000

Base display

CNTRL = Output

ALARMS -
Deviation




Faceplates - Cambiando parametros Bool

BLOCKS.CALCA 1 BLOCKS.CALCA 1
CALCA CALCA
o [ | manuaL I | manuaL

| H = S ROD1 0.0000
i 00000 " Ro02 0.0000
B ooow e )
ROD¢ 00000 2o 90000

BO06

5 @,

BLOCKS.CALCA 1 BLOCKS.CALCA 1 X
Step 1 = c;u.g
ERE Step 3 ] 5 [ | manuaL|
|1 0
ROO1 0.0000 ‘ - Rovt 0.0000
RO02 0.0000 | Rom2 0.0000
5004 |RO03 0.0000 oo 0.0000
8| [Roos 0.0000 RO04 0.0000

Toggle ]

Qe

=




Faceplates - Calidad de los Datos

i s 2 Cyan Data value unavailable; DAServer
unavailable

Rt AR ~ Cyan Data value unavailable; no data from I/A

123.45 ? White Write is pending

123.45 $ White Security prevented write

123.45 b Cyan Out-of-service or transition to
unavailable on I/A

123.45 | Red I/A status = BAD

123.45 # Green I/A status = ERROR

123.45 < Light Blue Value limited low

12345 > Light Blue Value limited high

123.45 = Light Blue Data value is a constant




Laboratorio 3 - Trabajar con Faceplates

TANK1_COMP.LC100
TANK1 LEVEL CONTROL PID
[—} B I N | AvTo
__ HEEEEN | oca |
. MEAS NCHES|——
5.87

= |ser INCHES|  AA
: 550 ———

| [rsp INCH

57.8.




Modulo 6: Configuracion y Programacion de Bloques



Arquitectura de Hardware

FCP27
w FBM 200 jw//.”
| FeM 100 /|

ZCP270
w , The
FBM 200 > MESH
Control
Network
Nodelj)us |
5 ATS/

ICC/IACC

Visualization - FoxView —

AWN's

AW7001* Galaxy
Repository -|-E DE

AW7002 ﬁo% AW/CSA

-

AW7003 HMI

.

AW7004* Historian

-

AW7005 Hlstory Collector

—

AW7006 Apb. Object Server

Plant
Network

—Illl

-

-

(Firewall)

AW7007 I0S

*Server Class
Machine
Required

Business

R g
WIS

L-du

Historian Client
D |
-
Historian (optlonal)

NonN- -7 99
AWN's’

PLC or other Device



Objetivos de la Configuracion para Control

- -




Nuevos Términos

Object (Objeto)
Template (Plantilla)
Instance (Instancia)
Inheritance (Herencia)
Derived (Derivacion)

HEADL INE

Plantilla!!!




Plantillas e Instancias

| 1l
oM ID:
PNT NO : ‘




Jerarquia de objetos en la base de datos

Equipment Units Platforms
Control Processor App. Engineers
Compound/Strategy Areas
Blocks App. Objects
Parameters Attributes



Compound (solo en base de datos o Galaxy)

- Compound

e

Block
—
(T

Block
e,
T

Block

| —
T

Block

| —
L

Block

-~

\

/

COMPOUND

CcP

_____________

..............

COMPOUND

\




Software de Cofiguracion (Archestra IDE)

¥ ArchestrA IDE

& LLC_Galaxy
* mkpphuuon

- (5] Device Integration
- (5] InFusion Control
#- () inFusion Hardware
- () InFusion Libraries
- [§] InFusion Support
- () InFusion_Class

® G5 Invensys

* Lab_Toolsa

#- G5 System
@ () TAC_LAB




@Tenplate Toolbox

a)(Y
@B @APACS Migration

E (551 Application
\B (i) Bulk Data

- (5] Device Integration

) 35] Devices
e (53] 1A Libraries
m IA_Blocks

IA_ECBs
IA_FBMs

Invensys
System,

B-8-8-E-8- EE'EI @

@EPE‘]EPE?EP&PEP

IA_Compounds

IA_Hardware

WDPF_Migrati
z_sja_tod|set

/

Toolbox de Plantillas

& [§5) Devices

& (53] IA Libraries
= (551 1A_Blocks
AAAAA w $ACCUM
..... m $AI

..... m “IN

- (1 SAINR

SO S AL A

» $name
- $ indicates template

DRI
LY YR el =LA

----- hr $80

----- he SAOUT
o caniiTn

e

- [5ad IA_Hardware
(53] Invensys
-(53d System
- {8} SAppEngine
- 411 $Area
. (@ swinPlatform
& (53] WDPF_Migration
3 (17 cia cot

®- (] IA_FBMs

& (53] IA_Hardware

EJ @mvensys
& sBulkData

SEquip_Unit

3 SStrategy

* @System

& (5] WDPF_Migration

e

v

(53] IA_Blocks
- (531 IA_Compounds
~ &2 SCOMPND
(31 IA_ECBs
(&) IA_FBMs
(551 IA_Hardware
‘G5 Invensys

) SAW70P
; $FCP270
- P SIA_SWITCH
i § szcr270
@ (53] Invensys
@ (53] System

P <~




Construyendo una estrategia de control

4 I
[ (strategy) tank1 ]
AIN PID AOUT
e -
/

4 ( (strategy) tank1_process >\\

Ry

107




Construyendo una estrategia de control

Que compound y estrategia contendran los bloques?
Cuales son los valores para los parametros de los bloques?
Que conexiones hacia otros bloque se hara?

Que parametros seran historizados?

Que parametros tendran configuracion de seguridad?
Cual sera la apariencia de los bloques?

-

ok owbdpeE

(strategy) tank1l

PID




Check In - Check Out

Check Out - Accion para liberar de uso una estrategia

Check In - Estrategia esta abierta en otro lugar u otro usuario

- B EQUIP_UNIT_001 Object
=- g cP2701

VVVVV Q‘CP2701_ECB _— ‘d, Check Out

[, CP2701_STA -- & CheckIn

- PROCESS

= B, TANK1_COMP &9 Undo Check Out
. B0 tank1 [ tank1] Override Check Out
- B0 test_strat [ Strategy_001 ] K

ot | \alidate




Propiedades de un objeto

{Ge __E‘__;lAttrtum' References | Cross References | Change Log | Operational Limits | Errors/Warnings |
! Y tankt TANK1_COMP. tank1
Codebase: Invensys.Strategy. 1
Derived from: $Strategy
Host: CP2701
Area: N/A
Container: TANK1_COMP
Checked out by: Defaul
Errors: 0
Warnings: 0
Deployed state: Yes uien |O y§.§?
Has pending changes: No

|

General | Attributes | References | Cross References G‘IWGLOQIF, I Limits | E ings |
Name | User ime. Operation [ Rev... | Comment |
tank1 DefaultUser 8/1/2006 3:21:58 PM ModifiedAutomationObjectOnly 17 Updated configuration.
tank1 DefaultUser :21: ModifiedAutomationObjectOnly 17 Updated configuration.
tank1 DefaultUser DeploySuccess 17 Deploy successful
tank1 DefaultUser CheckOutSuccess 17 Check out by user.
tank1 DefaultUser ModifiedAutomationObjectOnly 17 Updated configuration.
tank1 DefaultUser ModifiedAutomationObjectOnly 17 Updated configuration.
tank1 DefaultUser CheckInSuccess 18 Check in by user.
tank1 DefaultUser UnDeploySuccess 18 Undeploy successful
tank1 DefaultUser DeploySuccess 18 Deploy successful
tank1 DefaultUser CheckOutSuccess 18 Check out by user.
tank1 DefaultUser UndoCheckOutSuccess 18 UndoCheckOut successful.
tank1 DefaultUser CheckOutSuccess 18 Check out by user.
tank1 DefaultUser ModifiedAutomationObjectOnly 18 Updated configuration.
tank1 DefaultUser ModifiedAutomationObjectOnly 18 Updated configuration.
tank1 DefaultUser CheckInSuccess 19 Wanted to make things right. Stan
tank1 DefaultUser UnDeploySuccess 12 Undeploy successful
tank1 DefaultUser :145: DeploySuccess Deploy successful
tank1 DefaultUser 8/1/2006 6:45:54PM CheckOutSuccess Check out by user. =
<| »




Asignacion de 10

Blocks
| = 53 TANK1_COMP[COMPND]
""" IOM ] B O Tank1lStrateay
E @ 10M004 [FEM291] @9 AIN 1[A1N] (10M003,1)

Hn - |l = ‘ O AOUT_1[AOUT] (10M003,5)




Descargando ade 10

Blocks
| = 53 TANK1_COMP[COMPND]
""" IOM ] B O Tank1lStrateay
E @ 10M004 [FEM291] @9 AIN 1[A1N] (10M003,1)

Hn - |l = ‘ O AOUT_1[AOUT] (10M003,5)




Instancias

(& Template Toolbox - X i
- (5] IA_FBMs
@ (53] IA_Hardware
8- (] Invensys
.~ 5] $BulkData N—
SEquip_Unit
(52 System
& (5] WDPF_Migration & open Ctrl+0
—m Open Read-Only
& Check Out
! Check In

& Undo Check Out
Override Check Out

Validate

Delete Delete

Derived Template  Ctrl+Shift+N

Rename 2




Agregando bloques

(& Template Toolbox v 3 x

@ Application

- (53] Device Integration

- 53] Devices

~ (53] IA Libraries

- 531 IA_Blocks
..... ¥y SACCUM

(W)

- [ SBINR

----- ¥y SBLNALM
- = $BOOL
-t $BOUT
----- B3 SBOUTR
----- O SCALC

<<<<< O SCALCA

ABC sriians




Apariencia de bloques

‘ Block Processing

ordel

i Connection Point ‘
~ Parameters | R R

, LDl ‘ | Resizing handle
'I/0 or other notable PNT NO:
parameters OO IO .

Block Name

Containeda Name

vvvvvvvvvvvvvv




Conectando bloques

VA [ BN/ OoOOCERLEE-B-ASALTaNE
e =] Bz B|E[EHA-O-L-|=-F-

LT100 u LC100 u LV100 u




Agregar parametro a bloques

——

Add Parameter... ]

Rename
. x|
Rename Contained Name
@ PID_1
Appearance Object... P et
DERIV - _‘J —Parameters Attributes ——
™
M C DESCRP
=3 Copy DESCH Select Al |
@ Paste DEVGRP _]
- DEVFPRI UnseleleI
EN
X Delete EI2
EO1 ¥ Inputs
View ERCODE
- V' Outputs
Earmit FBK
FLBREQ [V Configurable
hape HDAIND
Shape HDALIM v
a .. HDATXT Settable
{ Help HHAGRP

KN

HHAIND |V Data Store




Agregando conexion fuera de estrategia

s
" DESCRP: TANK1L...
LAGTIM: 0.4

LGAIN : .

R e e

Strategy: tankl_process | Strategy: tank1 )




Agregando conexion fuera de estrategia

Output Declarations:




Cambiar orden de ejecucion

wf- ko @& fr JEN/OCEY E-#-AI L TWED
et Al =] B 7 UE[SHA-O-L[S-F-

" Auto Set Execution Order

| Manual Set Execution Order » F

LC100
Strategy Libraries...

Live Data »
Toolbars »

T




Descarga el Controlador




Descarga

el Controlador

Unassugned Host
AW7001_Plat

Selecciona el nivel a descargar

Upload Runtime Changes

checked out

Deployed, but

----- BP,cP2701. EcB |7 Qpen Ctrl+0
% CP2701_STA Open Read-Only
- [, PROCESS
=- B, TANK1_comp |, Check Out
----- - 30 tank1 [ tank] & Check In
: ' D_U Deployed
Rename F2
I gy Not deployed
%A Uundeploy... v Not deployed,
B

modified




Importar/Exportar configuracion

Export » Automation Object(s)...
! Configure > All Automation Objects...
" Galaxy Status Script Function Library...
Galaxy Dump...

| Import 4 I [E Automation Object(s)...

Export > Script Function Library...

Galaxy Load...




Estrategia de control y proceso simulado

(stra ank1 proce

MR




Estrategia de control y proceso simulado

(stra ank1 proce

MR




Laboratorio 4 - Creando Compounds

El- i LLC_Galaxy
- [C3) Unassigned Host

- % AW7001_Plat

=) g LLC_UNIT
B)- s
- E#, ALARMS
(P, CP2701_ECB
- &P CP2701_STA
& £, PROCESS
& (B, TANK1_COMP

[+ @ WAVES

& P, WAVESL




Laboratorio 5 - Creando Compounds de
plantilla derivada

El- i LLC_Galaxy
- [C3) Unassigned Host

- [E] AW7001_Plat

=) B LLC_UNIT

B)- s
i+ B, ALARMS
CP2701_ECB
: % CP2701_STA
& £, PROCESS
& (B, TANK1_COMP
& (B, WAVES

[+ &, WAVES1




Laboratorio 6 - Crear bloques desde
plantillas base

JoORS 8- a4

UES=EA-S- &

CALCA 001 U
[CALCA_1]
SCALCA

'BI0A T"BOD1




Laboratorio 7 - Crear bloques desde
plantillas derivadas

JoORS 8- a4

UES=EA-S- &

CALCA 001 U
[CALCA 1]
SCALCA

'BI0A T"BOD1




Laboratorio 8 - Haciendo Conexiones

AIN_002 D
[AIN_001_1]
SAIN_001 1
Ve e Tachty
vexs | e e
1OM iD - e =
PNT_NO : 1 AR 007

LOD1

AIN_003 D) —
AIN_001_2] { -
SAIN_D01 2
MA NI 0 o
IOM 1D :




Laboratorio 9 - Creando un lazo PID

8 Q 75 % viT\N/JoORE® K-8~ 90 £ 5% N
& v”lZpt. v| B 7 U EI%IE A' &'g' = &=Eov

LT100 1]
[AIN_LT_1)
FAIN_LT 1
A PNT
MEAS R Rmso
‘ IOM_ID:
NO:1




Modulo 7: Configuracion de HMI en un DCS



Interfaz HMI por Defecto - Visualizacion

2l: Foxboro Control Software InTouch Application AW7001 - None

File View  Tools Help Window || TopPrioty  Process ][ 06724 1240PM__ ACK AW7001_IADI ltemErmorCntAlal

CP2701_STA... v m 2] ”stm(‘g‘ | System [I 06/24 01:47 PM SYSMN1-CP2701-
CP2701_STA i3] cparor_sta CP2701_STA CP2701_STA
N - cwe | 7 . cme - cwe |
1 1 | O | ‘* [ CIEE ] {— I
) EEEERE . | = I — |
on ON ON ‘ N o
) 0 0 ) 0 chs
|
NTON 1 INTON 11 NITON 1 INTON
UNACK 0 UNACK 0 1 UNACK 0 UNACK
ALMLEV 0 ALMLEV 0 | ALLEV 0 ALMLEV
SSTATE 0 SSTATE 0 SSTATE 0 SSTATE
|
L= 1Q e Qe
. X Image2

Foxboro Control Software InTouch Application




Interfaz HMI - Software de Edicion

SOperator
steu_MyAreaSelected
itSelected

steu_Myun
& GalaxyzProductioninfo_Plant.ind

Read Only

L Enter T here

| mmen il GED [aa]
|_-E il

LoLon Lo Z¥
#auls) [ARang) mmriﬂ :m@ﬂ
Mino6 s Majupys |ValueDB #aals)
3####&] #RAA) ﬁ

T&get Dev DI
|22tk (eesil

=

| | <2l

[ % Y789 103 W,H| ] 11| CAP| M| SCRL

9O ez




aboratorio 10 - Creando Pantallas

epm e
(O] epm CEE Pareto Current Doy

(01 epm OEE Pareto Last Hour
(53 epm Production Order.

0 epm Production Order Crl Me
O3 epmReport

[ eomReport - OFE Teday
O3 epm Report Control Menu

Enter Tag

####.@E
L

LoloZy Lo Z¥
O#IZE 22208

swmz;x Majon s
twitndl] [pansc:

Target DevDBY

[#ael] [#ae)

m-u:xu # 2|

T % Y789 (103 W] I 11 ICAP|ROM | SCRL

stort] | (3 @ @10 X | 3 Achesratoe 5 inTouch - WindowMa... | @ InTouch - WindoViewesr... [09© ezzm




imaciones

Laboratorio 11 - Creando An

J
Cancel J

J
[ Animation... | [

Licensed from
Reichard Software



Modulo 8: Historiador y Tendencias



Como historizamos?

Wonderware
Historian

AppEngine

AppEngine para enviar puntos a Wonderware ictorian

Sincronizacion

=

Compound
e — Apuntar con History Object

Foxboro I/A
Series
Configuration
Tools

-

Block
Parametros a Historizar




WAVES.COSINE Q Trend EP2
COSINE WAVES PIDA
Al lL AUTO
100.00 MEAS %
= . 20.34
= G 45.00 ™ Run
= : RSP % ——|
— -+ 0.0000
= i 08/10/06 08/10/06 08/10/06
0.0000 <4 22:26:42 22:30:42 22:34:42
qu ouT o {z 64.49 P B2 45.00 @
- - v ! -
0.0000 100.00 8.69 | 84.31 |3 [4 s | o]




Configurando bloques para historizacion

¥ WAVES.waves_strat.PIDA_2
General | Inputs | Bias | Supervisoey | Tunng | Cutputs | Modems FﬁstOfY |59

Parameter FocceStor:

[acmes ~] T History Enabled &

Description

Eng. Units

Force Storage Period

Scan Rate

|

f

P

p g
Trend High P %

P

P

|

|

b 6oL oo GGG

o0 waves_strat * ¥y WAVES.waves_strat.PIDA_2 |




Configurando bloques para historizacion

I vl [ History Enabled
-

W [ R pyee————y
=

General | Inputs | Bias | Supervisory | Tuning | Outputs | Mode | Alarms History | security |

Description | Parameter i it | ForceStor: iod | ScanRate | Tr TrendLow | DeadBand

ouT 0 1000 100 0 0.1
Scan Rate 100 y
Eng. Units I
—M Force Storage Period IO

Selecciona Scan Rate |1ooo

parametro ) [
ouT ~
Check en History — ;
escription | =)
Enabled Eng. Units I =3
Force Storage Period |o ms =3
. Scan Rate |1000 ms &
Configuras parametros e [E *
Trend Low IO =)
Dead Band Jo-1 =}
. . On Message | =3
Opciones no habilitadas o , e




Configurando Compound para historizacion

‘ g Deployment

- B, DATA

& % PROCESS

i (B, PROCESS_2
& (B, TANK1_COMP
i (p, TANK2_COMP

- oy TEST_COMP

& (P, WAVES

1 2, waves *

General | Mode | Alarms History | security | Strategy Exec. Order | Execution Ordef | ECBs |

Collecting workstation letterbug IAW7001 / j
[ALMLEV [F] = &
Description | o
PR = a




System Management Console (SMC)

X Server | lndent A Seryrr Crmep AW 7001 | Managewent Commole |Staten |

-

|
?
T

p ArchestrA System Management Console (AW700 1)
- IndustrialSQL Server
- B-g) IndustrialsQL Server Group
=- g AwW7001
& ﬂ Management Console
g Status
-%g] Data Acquisition
; Clients
- {3 History Blocks
=& Configuration Editor
-] System Configuration
I parameters

i ¥
g




Mostrando las tendencias

A Trend - [Trend1*]

Q] Ele fdt Vew Chat Tools Window Heb

6/27/201110:23:08 4w [ [00] 00:05:00.000 w|| 672772011 30:33:

Tag Picker

I syscriterreat

Il sysDetarcqOBacvales
Il SysDetaAcqlOutsdeRe. ..
18 SysDatasca2

I sysDatascqzBadvaies

Il SysDatarcqRxTotlltems2 Total iter
Il SyzDatelay System [
Il sysDateMonth Systes [
Il sysoatevear
Uil SysErErrent

Tag Name Descrption Numbar  Sarver Color | Unts Mevmum  Masmum - 10 Address

& i B N
& A1 | W analog | I Dscrete | €51 >
[ 4




Laboratorio 12 - Historizando y Tendencias

Gle Eot Yew Chat Joos Yindow Heb

00.000 vl 6/27/201:

Tag Picker (2772011 10:30:30 AM) 20 Mincse

(/2772011 10:24.00 AM) 24 Minute 4 Warwse (0 days, 0003:30)
9 5

W SysSpacePer=

I sysSeansSvent

W SysSustsRadtemsPerSes
W SysSeatsRxTotaltems

of

of
10:23.45 AM 03045 AM 10:31:45 AM 1032,
s2720m 6272011 &272011 6271

AAT001SysTimeMin [BestFit - 00 ¢

Tog Nama Descroticn Nutber | Server Colee
B Wi SysTmeSec  Sysem Teme -Seccnds 1 AW7001
=] Symem Teme - Mtes 2 AWTO0)




Modulo 9: Sistema de Alarmado



Flujo de datos para alarmas

Block

¢ Faceplates

—’-

Inhibit Inhibit
Detection Notification

—_—

Compound

e Workstation
I/A Alarm
Providers

e Printers




Manejo de Alarmas

‘ Alarm Consumers ’

‘ Alarm Providers ‘

L
Distributed

across Galaxy

and Historical

RAM buffers

Process/System
Buttons




Tipos de Alarmas

Absolutas - Valor se compara con un limite absoluto Out-of-Range- Valor fuera de rango

e High/Low: e High/Low:

e High-High/Low-Low:
Rate of Change - Valor cambiando rapido

Desviacion - Diferenciaen SPy PV
Target - Valor de Acumulacion en el limite

e Highand/or Low:
Mismatch - estado no deseado de un contacto dentro

Output - Valor de salida comparado con un limite de un tiempo.
e Highand/or Low: State - contacto entrada en alarma
Bad - Valor con error en FBM o punto I/O Trip - condicion ocurrida (EVENT o MON Block)

Sequence - Error en logica de secuencia



Parametros de Alarmas

Option - activa o desactiva alarma

Limit - fija limites en unidades de ingenieria
Deadband: banda muerta antes que alarma se active
Priority - Priodidade laalarma(1a5)

Group - Grupo de dispositivos donde se anunciara la
alarma



Supresion de alarmas continuas (NASTDB)

Deadband \{ ; ; ‘ / ‘

Sin supresion de
alarmas

Problema: muchas
nuevas alarmas

Deadband
(NASTDB)




Alarmas en Block Select

‘é InFusion View BlockSelect- [AW7001:AW7001]

Options Compound View Help
o e o M A T 5 o

Station View I Block Viewl sja In Alarml

= &g cP2701 Block [Type  [Alarm
B cP2701_STA {R)RAMP_1 RAMP o,
¢l cP2701_€ecs fRIPIDA_1  PIDA 3
¢} ALARMS 3 [RIAIN_1 AIN \
¢y BLOCKS
¢ DATA
B PROCESS
B PROCESS_2

Alarma de mayor prioridad en
_compound




Alarmas en Faceplates

ACK

" ACK Button ]

' HiHi Abs Alarm Limit

" Hi Abs Alarm Limit

Measurement

' Deviation Limits

ALARMS.PIDA 1

FLOW TEST PIDA

S EENNNEN| o1
L T 111 s

HSCH

100.00 HMRMS

MEAS 55.00 | TUNE-1
ERROR -5.00 {m
Lscn 0.0000 [ CONFG

CNFG-2

MEAS

opT
;',r‘ =
R \l/ )
QSPRAMD —N— A
o RANVIF /k {




Reconociendo Alarmas

ALARMS.PIDA 1 X
FLOW TEST PIDA MEAS va hasta 83.0
l!!.-..| 10-1 Blogue en alarm no
L1111 i | reconocida
s el X ALARMS.PIDA_1 ‘
: [ :
MEASHL 7500 -

laaaal g

T 25.00 @ FLOW TEST PIDA Al id
: 3 n!.... arma reconocidaa

é 10-1
= MEASDB 1.00 {TUP ACK HIABS ..--.- I
. 1= —) | |
E| i 3w 1 morr 4 || ALARMSPIDAS
i | p| FLOW TEST PIDA
4 s DisaBLED e [Ty JNEEEEN] o |
N [Tl : —— = tiass | ININININEN — |
|MEASOBT 1'°,°,,,|j 100.00 | MALOPT 1|
i 3o 1] { e — !ALARMS
: f | AWRTN DISABLED MEASLL 25.00 | TUNE-1
Ninguna Alarma 4 15708 DISABLED s i
\ P;li — |Grp 1 ICONFG
0.0000 100.00 ouT E AT DISABLED; ‘

0.0000

4 Nastos DISABLED

4TI
LS
0.0000




Panel de Alarmas

Click para ordenas columnas

/ Mover columnas en el orden deseado

Alarm Panel - * Proceg$ *

o V4 1 (755 ‘ “

= e > e /,B/ | 16 3] \AseriesissystemUAseriesta..  ¥/[ 1 <> w9 | Q4 A =
Time © 4 l State £ I Name I Pri [Value l Limit IAlarm Comment IType IGroup I
03/24/2006 08:28:16 PM ACK ALARM_DEMO.AIN_3.HIABS 5 410 400 ia HABS AWWPO01
03/24/2006 08:28:02 PM UNACK ALARM_DEMO.AIN_2 HIABS 5 870 500 ANWITH HABS AWWPO01
03/24/2006 08:23:43 PM UNACK ALARM_DEMO.PIDA_1 HIABS 3 810 800 PIDAALARMTEST HIABS AWWPO1
03/24/2006 08:23:29 PM  UNACK ALARM_DEMO.PIDA_1 HIDEV 4 610 600 PIDAALARMTEST HIDEV AWWPO1

N\
) N\
/ Colores conforme a prioridad de alarmas

| / |

/

Estado de reconocimiento de alarmas:

e Reconocida

¢ No reconocida

¢ No reconocida, pero retorno a normal

e Reconocida, y regreso a normal desaparecen




Inhibir Alarmas

ALARMS.PIDA 1 : :
FLOWTEST PR Indica que alguien
‘ EENEEN][ Ao inhibio alarmas
EEEEEE o
MEAS I e
56.78
st % UNLOCK
I b ACK
RSP %ol
0.0000
ALARMS.PIDA_1 ALARMS.PIDA 1
FLOW TEST PIDA FLOW TEST PIDA
Bror ! - RCE | Ao T o HEEEEE] AP
DR : [ lgrom [ lgron
MEAS o ——— MEAS —
3 56.78 |y NHIB 56.78’1 E’}ABLE\
[:‘ SPT % SPT % %
o 50.00 50.00
E | [Ree % RSP %
£ 0.0000 0.0000
Click para habilitar o % out %
deshabilitar 5547 | Q[ 0.0000 | Q




Laboratorio 13 - Trabajando con Alarmas

Alarm Panel - * Process *

& n > 8l = r&} ‘@ \IASeries!$ System \IASeries!IA... )
Time [State |Name / [ Pri | value | Limit IAIaH

03/24/2006 09:50:00 PM UHACK | ALARM_DEMO
03/24/2006 09:49:57 PM ACK_RTN ALARM_DEMO

03/24/2006 09:48:58 PM UNACK ALARM_DEMO
03/24/2006 09:47:56 PM UNACK ALARM_DEMO

03/24/2006 09:46:55 PM ACK ALARM_DEMO
‘nlo.:uonn;z NQ-4R-54 PM__|INACK Al ARM_NEMN

& | | |Displaying 190 to 198 of 1129 alarms. PO




Modulo 10: Diagnostico del Sistema (System
Manager)



Arquitectura de System Manager

— FE —
\ - (Station Manage)
: AW _
Siafis ; , — Peripheral
Change / — Peripheral
Request —— Peripheral
~ Short-term :
revoie . (Statloncgan_?g_e_?-__i_m
30 seconds i 5 (FBMO) E
e :
R - FBM
Event — FBM
Messages - FBM




Arquitectura de System Manager

- Visualizar

Salud de equipamiento

Informacion de la configuracion de estaciones (CP, AW)
Contadores

Logs del sistema

- Alarmas

- Condiciones de errores
- Desabilitar notificacion de alarmas
- Reportar alarmas
- Funciones como:
- Reiniciar procesadores y FBMs
- Cambiar bus activo
- Actualizar laEEPROM
- Cambiar fechay horadel todo el sistema



System Manager - Leyenda

= System Manager
File View Options Actions JzE/s)

Ge

" Contents
%@ S Index
Search —

@ 8 O

w2

System Manager’s icon

o AW

Q ceats
.z FT CP/ATS

Off Line/Not Ready

e @ O [ w@ac ¢ §m

Alam Inhibited

AR

@R

+E

—n

E

Bus A Enabled

Bus B Enabled

Bus Auto Select

Cable A Inhibited
Cable B Inhibited
Cables AB Inhibted
Communication fault
Cable Fault A

Cable Fault B

Cable A Faled

Cable B Faded

Cables AB Failed
Receiver A Failed
Receiver B Failed
Receiver Failure
Transmitter A Faied
Transmitter B Faied
Drop Cable Afor LI
Drop Cable Bfor LI
LI/CP TxRx A Inhibited
LI/CP TxRx B Inhibited
NB/TB Cable A Inhibited
NB/TB Cable B inhibited




Station Block

CP2701_STA.STATION

I

[ o o
1] versno 1.0
STABPC 0.5000
MAXMEM 4096

TOTMEM 5142224

PEER TO PEER STATUS

TOTAL 0
[ DSCNTD b—\
ACTIVE - DELETED 0
 NOTFND 0

2006-08-20 18:20:03 AUTCKP 0.0000 Hrs




Station Block

Parameter Description

VERSNO CP Software version

STABPC Basic Processing Cycle (sec)

MAXMEM Max contiguous free memory available (n/a for CP270)
TOTMEM Total free memory available (max for CP270 = 4.5 MB)
TOTAL Total peer-to-peer sink connections in this station
DSCNTD Source disconnected from sink

DELETED Source has been deleted

NOTFND Source never found

AUTCKP Auto checkpoint option



Station Block

I/O Scan (Fieldbus) k
% of BPC
Control Blocks (Average)
Sequence Blocks >
Total CP Control Cycle (ACTIVE) must
Object Manager (OM) Scan be toggled ON
/

Station Idle Time

BPC »




System Management Console

File Action View Help

¢»|aﬁ|@ll@|wvuava%&

@ ArchestrA System Management Cons,
» (&) Historian
» [8) Galaxy Database Manager

4 T LLC Galaxy
AWT001_Plat(AW7001)
» ) Default Group

(2 Opened Log Files
Platform Manager

6:37:51 AM
6:37:51AM

6:37:52AM
6'37'52 AM

9pM || End Time: 1273172100 11:59:59 M
ProcessID_| Thre Thead D |logFag | cmnem
8720 Info Loading Script DLL: WWMOVEVIEWWINDOW.DLL
8720 8464 Info WWSCRIPT Could not delete file 'C: \Users\F View\AW7001\Done. txt’
8720 8464 Info WWSCRIPT Message: Initializng OM connections - Attempt 1
8720 8464 Info VIEW No such window name: ™
8720 3464 Info VIEW No such window name: ™
8720 8464 Info VIEW No such window name: ™
8720 8464 Info VIEW No such window name: ™
8720 8464 Info VIEW
8720 8464 Info VIEW
8720 8464 Info VIEW
8720 8464 Info VIEW
8720 8464 Info VIEW
8720 8464 Info VIEW
8720 8464 Info VIEW
8720 8464 Info VIEW No such window name: ™
8720 8464 Info view Reading bitmap with length of 0.
8720 8464 Info WWTechSp71  Entered MoveWindow
8720 8464 Info WWTechSp71  Leaving MoveWindow
8720 8464 Info Loading Script DLL: NMGR.DLL
8720 8464 Info UNKNOWN WNAL - using "AlarmLst.dll
8720 8464 Info UNKNOWN WNAL - Loaded AlarmLst DLL "AlarmLst.dl” version "10.5”
8720 8464 Info WWTechSp71  Entered MoveWindow
8720 8464 Info WWTechSp71  Leaving MoveWindow
8720 8464 Info WWTechSp71  Entered MoveWindow
8720 8464 Info WWTechSp71 Leaving MoveWindow
8720 8464 Info WWTechSp71  Entered MoveWindow
8720 8464 Info WWTechSp71  Leaving MoveWindow
8720 e Info WWTechSp71  Entered MoveWindow
8720 8464 Info WWTechSp71  Leaving MoveWindow
8720 8464 Info WWTechSp71  Entered MoveWindow
8720 8464 Info WWTechSp71  Leaving MoveWindow
8720 8464 Info INTSPT Node "NA” connected
8616 7944 Info AlarmMgr Connected to Provider '\\$AW7001: [ASeries'
8616 7944 Info AlarmMgr Connected to Provider '\\$AW7001: \Galaxy’
8720 8464 Info VIEW Loading Script DLL: TSESCRIP.DLL
8720 8464 Info TSESCRIP 10.5
8720 8464 Info WWSCRIPT Message: Connected to OM. Creating required OM VARS
8720 3464 Info VIEW Loading Script DLL: INTSPT.DLL
8720 8464 Info WWSCRIPT Message: Creating connections to required OM VARS
8720 8464 Info WWSCRIPT Message: Connections to required OM VARS successful
8720 8464 Info WWSCRIPT Message: Starting Alarm Server ...
8720 8464 Info WWTechSp71  Entered MoveWindow
8720 8464 Info WWTechSp71  Leaving MoveWindow
5108 1628 Info InFAlarmServer  AlarmServer start up 6.0.846.0
5108 1628 Info InFAlarmServer  IntMXAccess
5108 5960 Info Alarmerver License feature 'MXAccess_Runtime’ of version 3.5 has been acquired, expiration date = 15an-20
8720 8464 Info WWTechSp71  Entered MoveWindow
8720 8464 Info WWTechSp71  Leaving MoveWindow
5108 1628 Info Lmx {40} Starting LMX #1 at [03353408], Version 3148.0076.0000.0000, Signature @@ELMX_033534(
7592 9120 Info Slockselect License feature 'MXAccess_Runtime’ of version 3.5 has been acquired, expiration date = 15jan-20
7592 6984 Info Lmx {40} Starting LMX #1 at [0313E048], Version 3148.0076.0000.0000, Signature @@@LMX_0313E0+
5108 1628 Info Alarmguf Alarmguf - 10.5 Using Win32Heap
5108 1628 Info Alarmist - 10.5




Laboratorio 14 - Trabajando System Manager

[, isersyroscens eI
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o
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P Equipment Status
P oo Trpo Carent
@ Boct Heat Rt U e ars e
SMON s
- Fondt Toborart et R
P Mo Ontre R
Norwrg Ste Eraties B
. 0 Fosbed Ouvces A b o A
CLPROM Update Rate et Upctng o
. [ Diagrontics Rate Py
- SWosRA
- Equipment informaton
e Feperting Zate won ]
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Preguntas?



