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Yokog awa History 2011 — Announced

“Evolution 2015” Mid-term Business Plan”
2008 — Acquired Analytical Specialties, Inc. (ASI)
2007 — Established company in Sakhalin

2006 — Announced Second Milestone of

Vision-21 & Action-21
2005 — Yokogawa Electric International Pte. Ltd.

YEbzJ s|_’?n%sst;:_’abllshed in Singapore as HQ of global IA

2004 — HuiZhou service center open
. 2000 — Announced VISION-21 & ACTION-21 corporate strategy
ACT

1999 — Formed alliance with Shell on APC
1983 — Yokogawa and Hokushin merged
1982 — Established joint venture with GE
1975 - CENTUM, the world’s first distributed process control system

1966 — Released vortex flow meter @
1963 — Established joint venture with Hewlett-Packard QE

1950 — Developed Japan’s first electronic recorder
1933 —Aircraft instruments, flow, temperature, and pressure controllers
1924 — First to develop a portable magnetic oscillograph in Japan
1917 — First production and delivery of electric meters in Japan
1915 — Established electric meter institute |
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~*Yokogawa Business

Integration
Corporate Man t (ERP*) SAP, Oracle etc.
Integrated business tems !
Production Management (MES*) e
Systems for advanced control, APC & AOA ﬁgéit"a“ﬁ:?p“““co b PIMS  {hmgenan™"
simulation, production
management, and scheduling Exa Series, Trainer Exaquantum

DCS/SIS  sidimnmenessisen  Hybrid RTU/SCADA System

CENTUM CS 3000 ——
- I | Fdsisicéis

Prosafe RS
Fieldbus Networks Instrumentation
FF, Profibus-DP o <
DeviceNet, Ethernet/IP E,
Gas Chromatography Analytical Instruments

. = GC
* ERP = Enterprise Resource Planning < i NIR

Pl ozpm1sC

* MES = Manufacturing Execution System
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#Reliable Distributed Control Systems

" As a result of Yokogawa'’s high R&D investment
and the consistent long term migration policy of the
CENTUM DCS family our investment are secure ”

Christian Vermum

2008
CENTUM VP

Manager of Electrical Engineering Department 2001 2005
Degussa Oxpeno, Germany _— CENTUM CS 3000 R3
1993 CENTUM CS'300 é!’““"‘!?)
10 MePS CENTUM CS HIS .
Redundg:tE‘Ns PICS " PR - m
TOke\l; :Zis ICS }l HIS a 4 ; N “MP?:’_SOIO-;("S
—
1983 1988 i
CENTUM V CENTUM-XL !
n g Fres FCS
~OPS2 & S y LFCS“;FCS \K /
HF-Bus + .OPSV + _OPS
s
e 1975
Redundant | CENTUM Ll iy . . . .
TR ) \"*f-fé:chz cFep2 || cres ercD eUnique Pair & Spare reliability technology
dors . -
F-Bus ’ . re
= *Seven 9's (99.9999959) availability
Dual
| - 20,000 systems installed worldwide
\CFCSCFCD
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*Yokogawa Global Projects

23,478 PROJECTS in the World (2011)

EUROPE

CENTUM is well-accepted widely in the market
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~#Yokogawa Transmitters at Work

Il N BN .
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) 0 0 ] Russia 40,000
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Europe 150,000

China 250,000
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Middle East !
50,000 ’-

India =

50,000 (I

’=’- Africa 20,000
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South Asia 200,000

| .
(5% : 10,000 units  f=4 : 50,000 units i : 500,000 units

- - Il B
I
Taiwan 130,000

I .
I
Korea 180,000

Japan 1,500,000

Australia 80,000

B
.
North America

100,000

]
1 f=1
South America
70,000

Over 3,000,000 Units Worldwide (2009
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~*Operational Excellence in Your Future Plant

vigilantplant:

Less blind spots
Avoid guesswork, instability, sub-
optimization

Fewer surprises . : Iw
Minimize reactive measures, unexpected b ; —
downtime, quality variations ﬂ : E‘

Free of bottlenecks

Reduce delays, lost opportunities,
knowledge silos
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~#*Worldwide Business Operations

Global Network Supporting Business Growth

As of the end of March 2010

Yokogawa Europe / A Yokpgawa China o ,f' s - World Headqz&gerg\:‘;!
(The Netherlands) y 4y = (China) == o “ ‘Yokogawa Eléctric Corporation
/ . : /' Japan) )\
e 5 .\\ ~ /"\"_)‘
NN~ (%= o7
| AR L e o {
M \ { =
\‘\, Eibe
S

Yokogawa Corporation of America

Yokogawa Middle East

(Bahrain) (Singapore) (USA)
g { & > —_
; \u e | : - . : 3
| : v ‘ - : - »
=~ e
YRU-Russia YME-KSA YiL-Inda Y CS-Suzhou YKO-Korea YAU-Austrats YSA-Brazl YCA-Georgia YCA-Calgary
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Yokogawa Field Digital Vision
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* Yokogawa “Field Digital ™ Innovation

~# A new field digital features including “Field Digital” innovation

that contributes to customers’ productivity improvement.

VIP Initiative
YOkogawa L5 an open,non-exclusive (WMigilantplant Integration Pasners)
Response center standard-based
= . = 4
o
[ ]

interoperability-driven 3rd Party

ViralessDomain Solutions

% . =
‘ YOKOUAWE
Solutions

bR AL
£ guantum

£ pilet

PEM
Fleld i

$Srarpem

L2

m ered ISA100 WiFi i‘ — . BXAtvanced -
; b o) viko U5 BE
‘ O
‘ FOA
ol DA ten ‘ =
ensnu DdJLbb Mun-ut;lr?g Mohil DCS RFID RTLS Guoet

Field Digital Network
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~+ Field Digital Innovation

Condition Based Maintenance (CBM)

Digital _—

Predictive Navigation

CBM Advanced operation
Diagnostic Remote operation
Analo Asset Excellence R
A ) [
t PID /
I/F
1 o Monitoring \rield Digital
Field Digital | ¢ . 9
Wired Contrdl Wireless
4-20mA Compatible
5% ™~
nes o g NI gl - - - - New innovative sensors
Field Digital” brings a new features of applications against B G
the legacy analog system, not just digital communication. - Intelligent applications
Wireless technology enables full range of intelligent - I\H/I'gh_est a;FurtaCY/ speed
. . . . . - Moving objec
applications to be practically workable for the innovation. AT Re e
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-+ Key technologies and solutions

e
V N
T \PID
\ 4 <
I/F
|
A,
taony 5%,
d
Wireless =
Full Digital
Wireless Devices W,

3:Control 4:Application

2:Connection

1:Device

Requirements Key technologies Our Solutions
g b Simulati S based O
i . -Simulation - Scenario-based Operation
::::: a:t,?n;atit:,%n —\-Advanced HMI - Augmented Reality
bt Po ﬁgrmance (3D, MM, VR) - Predictive Navigation
pE- -Production Traceability - Advanced Optimization
\. J \.
4 N\ N
- Robustness - Asynchronous Control Rl Rel? O
- O - control block
- Integrity —~Algorithm -Shadow function block
- Flexibility -Predictive control _APC, Opt. controller
\. /4 \L J \\
- Reliability, Robust | [ - ") (- Redundant Gateway
) Determini"stic -Full Redundancy - Star topology
- Min. Latencv. Jitter _|>( Duo cast, Gateway) by Duo cast / dual BBR
] Scal.ability i (- TDMA scheduling -MM comm. On BBR
- Interoperability - FB communication E:Rellable/ long range Radio
\_ J \Comm.
f Long Batterv life (- Higher battery Capacity\ (-Standard battery case/pack
) Groevin In?:elli ent | |- Low power consumption with long life
) Functio?1 block 9 —>Energy Harvesting -Zonel replaceable battery
-Diagnostics -Extending antenna cable
\_ / \Intelligent Application / \-High gain antenna

The “Field Digital” innovation is realized by integrated technology innovations in each of
above four areas. (It is not just by one layer enhancement, but should be entirely and
collaboratively workable in order to leverage full digital device intelligence.)

®
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PWST as One of Complementary
Wireless Family Solution
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~# Field Digital — Today & Tomorrow

Tomorrow -- millions of
PWST measurements with .
combination of intelligence @ Corrosion ® Humidity
(vision, hearing, smell,
taste, touch

® Pressure
o Optical

®\alve Positioner
Today -- one Th \
traditional sensor
with one accurate
measurement

®Tension

®\ibration

OTemperature
(0 01)

yl w/

5&1 I | 1,9 Eocat,on el

Today & Tomorrow -- Which one is more intelligent?
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~#Potential Applications of PWST

L]
l-ii-:
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* Provides more touch-and-feel to plant asset
* Value added information based on its

characteristics (e.g. asset tracking, personal
safety, measurements on rotating or moving
equipments)

Cost effective (e.g. design cost, material cost,
installation cost, maintenance cost, affordable
blink spot deduction -- higher visibility into
operations,)

Lifetime maintenance (e.g. embedded into
material for plant asset lifecycle management,
condition monitoring, infrastructure monitoring
before/during/after earthquake, steel pipe jungle
monitoring)

* Remote operation
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~#Industrial Requirements

Characteristics Requirements
-+ Mission Critical ~# Reliability
— Continuous Operation + Robustness
— Large Energy ~# Quick Response
— Extraordinary Incident -+ Regulatory Compliance
-+ Harsh Environment
— Ambient Condition -+ Scalability

— Explosive Gas

— Strong EM Noise
-+ System Attribute

— Wide Area

— Large Scale

— Complex ~# 4+ Wireless Property

— Long Plant Life Time

- Flexibility
~# Maintainability
- Different Attribute
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~*Challenges of PWST

Ll i:’#

# Industrial environment -- hazardous area,

harsh environment, extra heavy metal jungle,
open unmanned large area

Lifetime reliability & stability

System scalability to support large
deployment cost effectively

Provide robust, secure wireless
communications for some wireless
applications

Large data acquisition, analysis and system
integration as well as low initial entry cost

Support variety type of sensors
Coexist with many wireless transports medias
Open standard based with interoperability

vigilantplant? 19-

The clear path to operational excellence

YOKOGAWA



Thanks for your attention
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