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Yokogawa: one century in measurement and control

2013 Formed Yokogawa Solution Service

YOKOGAWA 1983 Formed Yokogawa Hokushin Electric - ) : :
: : : . : 2002 Acquired 100% of Ando Corporation to handle sales, engineerin
1955 Signed a technical assistance il Corp. through merger with Hokushin _ Y , €Ng g,
agreement for industrlMRS e oMl Sl o Electric's stock and services for the Japan industrial
1915 Dr. Tamisuke 9 Electric Works : :
b 1974 automation business
Yokogawa AP0, LA - 1987 2016 Acquired KBC Ad
established an electric meter Singapore, India, QUL cquire Sl e
Europe : 1997 Technologies
research Australia RUSS|
institute in Shibuya, Tokyo 1979 Chi 1990 ussia, .
1957 USA Ina Middle East South Africa 2015
l 100t anniversary
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1917 1924 1950 1966 1969 1975 1991 1996 2005 2010
Japan 1t Japan 1%t Japan 15t Japan Wor | o VoX | df'os |1 Wor | s 1 Confocal Safety Worl s 1
Produce Portable Electronic el Vortex Distributed Fully digital scanner instrumented  ISA100 Wireless
and s_eII oscillograph recorders i~ '~=2n  Process gafowmeter control system tr_a}nsmitter with unit system compliant
electric ﬁ chromato- | silicon resonant —. - field devices
1933 graph — Los8 sensor (S Y. -
Started research and ‘ Entered the high- : LS
e " I manufacture of aircraft frequency
S 5% e instruments and flow, measuring
temperature, and pressure instrument
controllers business

> 5000 patents YOKOGAWA
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Robust and reliable IA platform designed for lowest TCO

As of January 2017

and realization of

Proven MAC capability & on-schedule project delivery 2016

_ongest product lifecycle & backward compatibility 2010

_ong-term performance sustainability 2000

1990

1980

1970 -

99.999909 availability (CENTUM)

TCO: Total Cost of Ownership

NMAC:- Main AMritonmatinn Coantractnr
Vi vial
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Modernization Projects in the mature markets
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Why modernization

Result

Costs

System Failures

» Decreased Reliability
» Increased Downtime

» Lost Production

» Unplanned Outages

* Product Schedule & Shipment
Disruptions

Part Availability

» Extended Outages
» Lost System Functionality
» Increased Maintenance

Requirements

» Increased Maintenance Costs
» Lost Production
» Impact to Production Quality

0l

Difficulty Integrating New
Applications & Systems

» Can't Realize Full Potential of
MNew Application

» Key Data Mot Easily Available to

Decision Makers

* Less Optimized Operational
Performance

» Slower Business Decisions

» Higher Costs Associated with
Project Implementations and
Ongoing Support

Reduced Support Availability

» Difficulty Trouble Shooting
Maintenance Issues

» Extended Schedules for Projects

Requiring Engineering

* Increased Maintenance Costs
» Increased Engineering Costs
» Delays in Realizing Benefits of

Projects Involving Control System

Configuration

Operational Inefficiency

» Inability to Take Advantage of
Current Best Practices
» Operator Mistakes Contributing

to Product Quality Issues and
Downtime

» Reduced Product Quality
» Increased Downtime

= Operator 5tress
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The risks of Not modernizing

Category Comment Status
System Overview Overview of system compnents
Hardware Lifecycle Phase and HW status -
Software Lifecycle Phase Lifecycle Phase and SW status -
Operating System Lifecycle Phase
CENTRAL WIRFllNEéDAND
Alarm Rate EMUA 191 and ISA 18.2 [ ] bisds s
Control Mode Time in normal mode vs. off mode

Production KPIs met

Operating KPIs met

System Traffic Rating Throughput per segment

Metwork/Cyber Security Rating Completely islanded and proprietary system -

INTERNAL
NETWORKING

Mode Memory Usage

Mode CPU Processing Rating

Color Status Comment
- Healthy No ssues detected - no action required
D Atention Some lssues have been detected - action may be reguired
- Critical Critical Issues have been detected - immediate action is required
B v Not available / not applicable
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Brownfield market i the required skills

Brownfield specific skills the pursue team needs to have on board to understand,

discuss and agree upon:

E

m- M M ms ms M M s M M me

Migration cut over window (during TA),

Hot-, cold cut-over or mixture,

Risk mitigation scenar | 0 0 S

Sw / hw conversion capabillity,

Understanding of interfaces / old converters / etc,
Communication between old & new DCS during cut-over period,
1 to 1 Carbon copy or clean up the dead code,

Make use of features of new system (Alarm / Asset Management etc),

Footprint / avalilable space in existing ICR,
Documentation As Built. What to do if not?,
Avalilable resources and skills at customer & YEF,
Etc.
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Value to Customers

Upgrade at the minimum lead time with minimum cost and risk

£ Make the best possible use of existing assets such as cabinets, field cables,
terminal blocks and its cables

E Sustain compatible function for each 10 channel

Achieve the high backward compatibility

E Existing Database will be efficiently and reliably converted to utilize the latest
engineering environment, AD Suite features:

U Database Management

U Tuning Parameter Management
U Bulk Editing

U Change Management

U Dependency Analysis

U Document Generation
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Typical targets in a migration project

Make the best possible use of existing assets such as cabinets,
fleld cables, terminal blocks and its cables

Minimize rewiring work by reusable assets
Minimize engineering change by reusable assets
Minimize downtime
Reduce engineering work by database conversion tool
7

_,v

( -

Tl
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The typical migration plan

Some typical migration steps

= Stepl. Introduce new OWS/EWS though worth
communication interface with the existing network

U Propietary routers, standard protocols, OPC gateways

= Step2. migrate the controllers one by one being monitored by
the new OWS/EWS

U Critical phase: high integration between projects has to be provided

= Step3. Remove the old OWS/EWS and network

U Re-train the operators
U Download the operation parameters
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Hardware Migration

\UTOMATION

Co-innovating tomorrow ® @ INSTRUMENTATION YOKOGAWA

() SUMMIT 2018



Saving all what can be saved

Field Instruments wiring must be saved
£ Adaptors to the new modules have to be available

Not obsolete modules should be saved (o

s . A Is reusable
= Long product lifecycle can protectc u st omer 0 s
iInvestment

Cont r cCPU amountscan be optimized

Vd

= New MPU typically >4 times stronger than previous

ONES ry e
Control room workstations / servers to be et
replaced . e ——
E Global Agreement with IT vendors to be in place ™™ —— -
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Alternative solution: the universal I/0O

Customer Benefits S /0 Backplane

AEarly Plant Startup g Universal 1O Mode
- : | ; annels
AEasy Modification ~------" A Signal: AI/AO/DI/DO

A Software Configurable

AReduced Footprint W | A HARTT Suppor

ANetwork-IO = ! '(&ngti_onal)

A System Independent Loop Check 1 Puice. oy, DO, etc.
(without FCS CPU)

A Flexible Binding at site

A Can be put in Junction-Box !

o -- Termination Block

$3

\
o AW

0
Q
-
0
)]
ol @S
o0 X
0

e
™ - »
L: .:I _1| “|~'|].;‘ I\ :. :' t.

L. 2. B . F.] -
L & A A & J

N iellivwlisll
. - =1 el e
- OI1O

SISSES e ses

YOKOGAWA

Co-innovating tomorrow °® @ STRUMENTA
SUMMIT 2018



Flexible Binding before FAT until SAT

Automation Desmr Ij;;atabase [ I/OCHECK ]
L i PTOOL |
Modular Application Logic NIO1 Ch.1 / g
PIC001 PTO01 : Al PTOOL PCVOOl
PID —| pcvoo1 ~ AO: PCV001

NIO1 Ch.3
— XY001  DO: XY001 X%
SEQ ~ NIO1cCh.4 R
— XI001 : ~ DI: XI001 X1001

faceplate

ll

[ Early Wiring check using J
Validator

.
‘e
-------------------------

“’
-------------------------------

e seeeee e ( Application FATEUSing
Test svstern

[ I: AT S T
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The key role of Reverse engineering

(Semi)Automatic Conversion Tools available

= Typically for conversion from old to new release
of system by the same vendor

Reverse Engineering and
Translation from running system

= Critical Success Factor represented
by systems integrators
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The key role of Reverse engineering

Not 1:1 controller replacement (more
powerful CPU)

= Database merging to be implemented

HMI conversion tool to be available
= Never mind the static part (background)

= Double check the dynamic objects (variables,
animation)
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Cause & Effect (C&E)

User can directly implement C&E diagram which is automatically converted into FBD by just
clicking 6Graphic ViewdO tab.
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