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~¥ Modular Procedural Automation (MPA)

~¥ What is MPA?

~* Consulting Methodology

~* How to select the right tool for the job
-+ ExaPilot examples

~# Centum VP examples
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What is MPA?

e “Modular Procedural Automation” (MPA) - Yokogawa'’s
capability and expertise in providing automated
procedures, in accordance with ISA106.

— A consultative approach by process experts who understand
process operations and provide recommendations to automate
and improve procedures.

— Proven methodology that captures, documents and implements
procedural knowledge gathered from operational staff

— It is modular- standardize implementation to increase flexibility,
reduce implementation costs, and promote repeatability and
reuse.

— MPA integrates with any existing control system
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Capturing Procedural Best Practices
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» Capture the Best
Procedure from all
operator inputs

» Combine Into a Best
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Capturing Procedural Best Practices

Original SOP (Standard Operating Procedure)
(1) Check base tank level LIT00.PV >=50% .. iiciiieirenrrnrenrenrns

(2) Start pump P-101 : Capture Operator :
(3) Check pump status feedback :  Knowledge! -
(4) Confirm field operator to open hand valve HY10Q  *rrreresmerseresmeressesees
<Condition icon> <Block mode setting icon> <Condition icon> <Confirmation icon> <Guidance message icon>
Check L1100.PV>=50 P101.MODE to AUTO Check P101.PV =2 HV100 Open P101 start finished
<Qutput to DCSicon> <Pauseicon>
P101.CSVto 2 (Start) Pause this sequence

Original SOP j

= YES = = YES = =
: _ BASETANK P10l P10l ANSWERLCHECK "y, | | OVILEYVAIVE B} gy 101 START |
- @ LIN00O PV e 500 . AUT START 101 FVa2 # | FINISHED
: ) e NO |
: Know-how 1) :
E | Regalition x x .
: mxnl.:rmn'mnn ]N'.I.EI'IWIH‘EN A : \ \
. <Condition icon> <Alarm message icon>
. LILOD PV < 50 FICL005V= 20T/H
. . Check P101.ALRM=NR | P101 start error
- | Repatifion (NR means Normal)
Know-how <Alarm message icon> <Output to DCSicon> <Timer icon> <Output to DCS icon>

Preparation error FIC100.SVto 20t/h  Wait 10 minutes P101.CSV1to 0 (Stop)
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Procedural control- Modularization of code

- Transition from - Transition from
Product mix A to Product mix B to
Product mix B Product mix C
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Consulting Site Visit

= Site visit pre-work

* Plant walkthrough

= Interview checklists with
 Management

e Operations
e QOther functions

= [nitial review meeting/ on-site report
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Tool Selection

« What determines if the MPA
app lication should be Conceptual Diagram of Implementation Modules in a Basic Process Control System (BPCS)

implemented in the controller? ot
=  Fault tolerance (high reliability
required?) Operator
=  Safety/environmental risks
=  Execution speed requirements itpodll
= Level of automation available e o e
=  Procedure implementation and mml
lifecycle cost s e ot
=  QOperating philosophy | REEED 5
= Incremental totis 1
implementation/modification of
procedures | safety Instrumented
System
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Yokogawa MPA Tools

e Unit Instrument Function Block
— Within the redundant FCS Controller
— Based on ISA88 structure (SFC)
— Supports state-based control
— Allows the use of modular generic sequences/tags/code
— Generates operator messages/confirmations/data entry

e Exapilot
— Within the Advisory Computer
— User-friendly flowcharting
— Allows for modular sub-procedures
— Capable of manipulating instruments
— Generates operator messages/confirmations/data entry
— Works with any control system (OPC)
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~¥ Basic MPA Architecture

ExaPILOT

Procedure

Builder
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Server &
- Historian =
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Integrated Server
Display

V net
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Design Components

Three models identified, Physical, Procedure, and Implementation
ISA-106 Procedure ISA-106 Procedure

ISA-106 Physical Model Requirements Model Implementation Model
Enterprizse
: Procedure
Enterprise Requirements
h | i =
L ] Site [ Site )
Procedure Implementation
p— Site Reguirements \ Modules )
& hl ] r’[, h -\"\
1 Plant Plant
Procedure Implementation
Plant Regquirements u Modules
1 i \, h‘ J
1§ ] ' —
k : Plant Area [ PlantArea A
Procedure Implementation
Plant Area Requirements L Modules
l — — — t — — I— h | r"' k =
Unit Unit
1 . Prooehee Implementation
1L Requirements Modules
ISA-106 h‘ [
primarily
deals with
these
objects '.
I 1 l-i' L3 o
Device Control
| Procedure Implementation
| || Requirements Modules
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~¥ Ethylene Furnace Example

Plant Area /@\ /5\

e —
AN — —
Unit “ﬂﬂ ‘UUL

Furnace 1 Furnace 2

Furnace 3 Furnace 4 Furnace 5
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~¥ Ethylene Furnace Example

Plant Area

\\_' %_‘ l Targe

% QUENCH TOWER

DECOKE DRUM

Equipment

Air & Fuel Input

I\ Heater
Device %
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-# State Transition Diagram

Cracking QL]
Stop

Decoking ESjtlglela)%

Decoking Pause
Stop
Commands:
Paused Crack
Decoke

Siclplelo)/AN Crack
Stop

EEEO
2
-~

Paused Decoke
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Available
Commands

Operator-
Initiated?

Yes

No
No/Yes
Yes

Yes
Yes

Yes
Yes

Yes

Description

The furnace is in full production.
Coking deposits are being
monitored.

Coking deposits are being removed
from the coils. At the end of
process, the status is automatically
changed to Standby. If an
abnormal condition occurs, the
status is automatically changed to
Pause.

Furnace is taken out of service for
maintenance. Cracking or Decoking
can be selected by the operator.

Furnace is ready to be transitioned
into Cracking from Decoking.

Operator can pause the Decoking at
any time and resume it.
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- Map Procedures to States

- Cracking Cracking | i
Mode of Operation — Cracking Procedure

\ J

- Initialization
- Phase 1
v DS CoKIng +———— Decoking Procedure
Mode of Operation 9
- Phase 2
— Phase 3
L Paused Pausing

Mode of Operation 7 Pause Procedure

Y

Standby
Standby Mode of Operation ———— Standby Procedure
- Stopped - Stopping | .
Mode of Operation ———» Stopping Procedure
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Exapilot MPA Example
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~¥ Exapilot — Interface with Graphics

FURN_1
FURNACE 1 DECOKE

PASSFLOW SETPOINT: 74000 SCPM

FIC100
uz—m—m—t"%— 8 R o

FURN_2 | FURN_3 | FURN_4 |

04/,
3:31:

20.0% %_D

- .y
— .
FIC101 PIi0s  ------- :
s R o .
e TI104  -------pases ;
STEAN Il 800 e
1 S
]
FIC102
e e | e
§%2000 Tome wad
HYDROCARBON
FEED E‘
TIC106
P18 F I§
51391 '
FURNACE 1 MODE :

Lwan| [pRower| sevr|  [AuTO|

FURNACE 1 STATE :

[cRack| oecoxe | JSTOR)|

DECORE SUB-STATE 5

DECOKE mSEI M
PHASE: AIR FLOW PHASE 1
STEP: WAIT FOR AIR FLW
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Advisory Computer sends
an operator a confirmation
message for a step before
proceeding with automated
procedural steps

I} Confirmation Messages - [DECOKE_SEMI_AUTO]

Time of occurrence:

15:31:02 23042011 Time of acknowledgment:

@ | Confirm when Air Flow is Close to Target

L

D%HDMMI#M

B Y298k v

Confirm when Air Flow is Close to Target of 1584.0

Locate Unit Procedure OK l

1

VJ Time [ Message I Procedure | OperatingID | Subprocedure PROMPTED
O 15:31:02  Confum when Air Flowis Clo DECOKE_SEMI Air_Flow_Phase

o 152929 Close Quench Valve & Confirm DECOKE_SEMI_| INIT Phase SEMI AUTO
A 152854 | OpenDecoke Drum Inlet Valve DECOKE_SEMI_ INIT_Phase

A 152846 | Adjust Damper DECOKE_SEMI_ INIT Phase

A 152839 How many Fumaces are n CR  DECOKE_SEMI_ INIT_Phase

i Rlow Prase ], St 9
ﬂs«hcmqu

T
| ﬂun-ml.ﬁm
Selfing XOTto AUT

3
ﬂunuml.a'u

Selfing XOT seipeind

3

Air Bow Brase ], Sigp 12
Start Buse ] Toner

¥
| ﬂﬁhmhl}
Seling dir Rasng Facter

¥

ﬂﬁmma‘u
Setting Air Ramg Turget

¥
| ﬂﬁmma‘u
Satting Airto CAS
¥
| Air Fow Buase 1, Sieg 16 “

AY Airbased en COTif neelel

Wt Stey Desco DCS
“WATT FOR AIR FLW" > Yiep!
¥
Adr Do Brase ], Sigg 17
Centirmn vl Air Bowis Cleseto Turgat

Wiite Step Desc o DCS

“COLLECTDATA" > Ysigp!
¥

l Collect Dada for Report u
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Centum Unit Instrument Example

OPI"EC“"ESFCDEC“"ESEQ“E"CE SR u PN O OP1DECOKE SFC DECOKE SEQUENCE - MX

B | HEBIE &2 M| | B | s/

b= g
&=

SEQUENCE

1 INTTTALTZATION

5 . STEENAME = "3ZET 3

.MODE. 3V ="AUT"

ow and start Phas Time

ﬁ

Ready
9
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Example of Unit-based Procedure:

(& Function Block Detad Bulider [P 1102 St FCS0 101 D DFEA0ND File 1 PREP 2l - B SFC]

*  Preparation for Startup of Train XYZ e € o o T i
Blcfuls] 8 el IT F

— Utilities Check (check of utilities valves,

. . W=t n'l&“A.‘:-
instrumentation, etc.) =EPLLERLLL

UNTT ERCCEDURE

— Reaction Process (start of circulation, heating, effrmazsaes co
flow check, etc.) E
02 M CHECE
— Purification Process (manual valves open check, Il :
etC) U3 HIOTAL 3CRUBR CHR T'ﬂs: AIR CHECE
—  By-product Recovery Process (temperature [ oo e
checks, etc.) L
—  Separation Process (scrubber circulation, pH T
CheCk’ etc.) E—ETW CHE | Etﬂﬁ‘ CHR
« Possible States of the Train XYZ EW
«  WAIT I
+ READY FOR START [offre com e |
. START-UP :- EEACTION BURTFICATION Y PRODOCT RECOUVERY STPARATION
* RUNN I NG E‘MI".‘L’. it CFE.‘"I L—I:}Ihasm; Vi¥3 OFEN EIE'EN‘JL VI¥? OREN|
« STOP L +
15}PEED PUMR CIRZ IZ éjgw;as CIRCTLAT
18 I']C’]‘A.'.. FEI LR E‘K'ML MEFRNL 4-

-
[onblon worrs e |
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Unit Instruments — Generic Functions

Feed Prep Area START
PARAMETERS/
DATA ITEMS
Feed Tank 2 Feed Tank 3 Y
@ Cﬁ'& Eg;m“"‘ Confirmation
manual adds message
|
|
GLVL.PV
~ 40%? MINLVL
Operator
Open GBLOCK, dialogue Y/N
Set GDIVRT to
Reactor.
Open block valve Open block valve Open GBLOCK,
and sel diverler to and set diverter to Set GDIVRT to
reactor mixer Mixer.
GRXR
y
A Feed to mixer Put GLVL in MAN,
Reactor 1 Reactor 2 e gradually set MV = 20% LVLSP
Generic Tag | Feed1 Feed2 Feed3 : _
Set timer to
GLYL LC-201 LC-201 LC-301 Mis for 30 minutes 30 mins. Start MIXTM
GBLOCK sv-102 | sv-202 5V-302 agitator.
GDIVERT BEV-103 EV-203 BV-303
y
GAGIT HC-104 HC-204 * . - - T = = i
- a Item pe orma W i ng nitia Open GRXR
GAXRA 5V-105 EV-205 * . .. . Send to react P 2 MTLVL
Limit Lirmit Units value st when GLVL.PV
MINLVL | Float | 4.1 10 90 % 40 <1%, close.
LWVLSP Float 41 20 S50 % 20 i
MIXTIM ntegar | 3 10 (4] IN 30 END
FATLVL Float 4.1 0 5 % 1
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MPA - Where to Start?

* Look for opportunities — Any time one needs to move from one state
to another that requires a discrete set of activities
— Startups / Shutdowns
— Crude Switches
— Grade Changes
— Cleaning / Regeneration

* Find Justifications based on:
— Safety & Exposure
— Productivity
— Cost Efficiency
— Knowledge Capture

o Start Small
— Use the best tool for the job
— Get users involved (buy-in and better results)
— Create Templates
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Modular Procedural Automation - Applications

« Wednesday 10-31-2012, Technology Session Track 2

- Wayne Hawkins, Chevron

“Modular Procedural Automation in Gulf of
Mexico Deepwater Operations”

- Zahra Kerkan, Shell
“Modular Design Approach to Subsea MCS”

- Exhibit Area — Exapilot Demo
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Modular Procedural Automation - Summary

e Consulting Methodology
— Capture best practices
— Modular

* Available Today

e |SA-106 Upcoming Standard

— Systematic, model-based approach

e Tool Selection
— Exapilot
— Unit Instrument Function Block
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Questions?
Thank yous

T
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