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Your Single-Source Partner for Operational Excellence

l Production Management ]l Asset Management and Operational Efficiency

Plant optimization

Operation guidance Integrated Plant Asset Management Operation training simulator

Visual MESA

Exaquantum/PPC RPO: Real-time Production Organizer FAST/TOOLS

Exapilot PRM: Plant Resource Manager

l Production and Safety Control l Data Acquisition and Logic Control

C on t r o I Integrated Production Control Integrated Safety Control Hybrid PLC/RTU PLC/PAC Paper and Paperless Recorder Data Acquisition Equipment  Controller and Conditioner

CENTUM VP ProSafe-RS STARDOM FA-M3

| Sensing and Actuation | Analysis and Quality Control
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Optical Measuring

TR UaTS Portable and Handheld Instruments

Digital Power Analyzers Generators, Sources, Manometers etc.
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Wide application experience in the power industry

Fossil fuel fired
power plants

- Coal/oil/gas fired
- Combined cycle
- Simple cycle

- Co-generation

- Industrial boilers

- Independent water and power
producers (IWPPs)

Coal fired power plant
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Industrial boiler plant/co-generation plant

Renewable
power plants

- Geothermal - Solar

- Biomass - Wind

Environment
protection

- Waste to energy - Hydro

Wind power plant

- Flue gas desulphurization (FGD)
- Circulating fluidized bed (CFB) boilers

Geothermal power plant Hydro power plant

FGD plant

Biomass power plant

CFB boiler plant
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Total power plant control system

Human interface station/
engineering station

The human interface station (HIS) provides a unified and intuitive operating

I —

environment. Screens are ergonomically designed and arranged to e Fot ol
reduce operator fatigue and discomfort. The engineering station provides s | 1 -
powerful configuration tools and a virtual test function. 5 T T 4'2 = . .
~ 2 i Loagipr Plant information management
B i At~ 1 A
.
iR All types of plant information including process data, alarms,
events and sequence of events (SOE) are handled by plant .
information management, enabling the analysis of plant
' operational performance. Plant resource
management
I mm Plant resource management integrates and
D L = manages maintenance information from field
St | - instruments and monitors online conditions.
3t 60 "?-—:—1. et _ur‘- i |

Time (Min.]

i Field Control Station (FCS)

Turbine |
Governor Control : EE] The FCS provides powerful control functions
with a highly reliable dual redundant
configuration that incorporates Yokogawa's own
The FCS with turbine pair-and-spare technology.
specific modules enable:

- Speed/load control Boiler & BOP '}
- Overspeed protection Controls !
control

- Surge detection
- LVDT calibration

Prosafe-15

- Unit master control

- Turbine run-up - Boiler control safety Control
- Automatic plant start-up Power Plant .
\\ % Protection Station (SCS)
. . . . The ProSafe-RS SCS is a TUV SIL3
Turbine Boiler & BOP ) certified safety system that
Steam turbine J Boiler incorpodrates Yokoaawla's own
E——— / air-and-spare technology.
FGD - Burner management system P P %y
< - Boiler protection
| — l - — = - Turbine protection
Electrical
' Control
—_Q

Integrated electrical control

4
. . ﬁ ' and monitoring system via
m ] ash pond I IEC61850, IEC60870 and DNP3.0

Coal yard Waste water

Typical coal fired power plant
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Optimum energy operation with IIoT technologies for smart communities | 1

g Supervisory Systems
AST/TEELS
The FAST/TOOLS SCADA is a complete
platform independent software solution
with high performance, high capacity and
a truly open architecture. As an enterprise
automation solution (EAS), it unifies
multiple plants/locations as one entity and
enables centralized operation and
monitoring. The FAST/TOOLS web-based
SCADA system enables remote
engineering, maintenances and
monitoring of all the distributed sites from
a single remote monitoring center.

SCADA & Plant Information Systems

(d
STARDEM. CEMS

The STARDOM's autonomous controllers are highly durable Commun’ty energy
and provide support for CANopen, Modbus, Profibus, and management system
various other network protocols. STARDOM controllers are
suitable for energy management systems, they help
smooth out power demand and power supply and
optimize energy consumption.

The HXS10 is a solar tracking controller
with a built-in solar position calculation
algorithm. It precisely controls the
actuators that align the solar mirrors with
the sun. This optimizes the collection of
thermal energy produced by
concentrated solar power (CSP) facilities.

Solar

Wind
Turbine

FEMS

Factory energy
management system

BEMS

Building energy
management system

The FA-M3 is a high-performance programmable logic controller (PLC) that combines very
high processing speeds with stable control features. It can be utilized to monitor and
control the operation of individual wind turbines and battery management systems.
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Design & Engineering

Early involvement and collaborative project execution lowers
the overall risk of the project. Yokogawa strives to understand
the goals of each project upfront and to secure a firm ground
for ongoing teamwork. Throughout execution, Yokogawa
secures strict quality gates based on proven procedures.

Front-End Engineering & Design (FEED)
Main Instrumentation Vendor (MIV) Services

Installation & Commissioning

Good coordination between multiple suppliers and engineering teams is the
key success factor in commissioning. Yokogawa ensures both human
collaboration and technical integration throughout the project life cycle.

“Seeing is
believing”

Unit: MWh . . . .
- Site Engineering - Turn-Key Services

- Integration Testing Commissioning Services

0
1950 | After the 1998 revamping
1900 | power output showed a
1850 |— definite increase

Ts. Bayarbaatar, Ex-Executive Director
of the 4th Thermal Power Plant, Mongolia

“Seeing is believing. Whatever beautiful
things sales people say, I will not believe until
I see them at work. When we experienced the
plant trip, I learned what makes Yokogawa
different from others. I admire their sincerity

70, 79, 70, 79 7o S0, SO SO SO SO, SO, S
Q. Do . D D @ O O O G O~
2 % % % % 0, "% % G, %

and devotion toward customers.” 8 x 420 t/hr, coal fired, plant revamping Reduction of malfunctions and accidents
Since the renovation, equipment malfunctions .
A more stable and robust power supply have dropped dramatically, eliminating costly i o p e r a t 1 O n &

The re-instrumented boilers realized both higher plant downtimes.
stability and increased throughput, assuring a
stable energy supply.

The 4th Thermal Power Plant 0 p timization
Ongoing adaptation and optimization
requires continued collaboration. Yokogawa
keeps in close touch with your plant through
24/7 operation support and expert
consultation services.

- Optimization Consulting
- Online Diagnosis Support
- 24/7 Operation Support

- Operator Training

Revamp and Expansion

Complex revamp/expansion projects test the alertness, care, and skill of both
the user and the supplier of automation. Yokogawa delivers practical
engineering solutions with professional care, modernizing and expanding your
plant with minimum disturbance to your business.

Maintenance and Upgrade

Be it diagnosis, root cause analysis, or predictive maintenance, practical
solutions are in short supply. Yokogawa brings you the tools and services that
help you take concrete actions to improve the effectiveness of your plant assets.

- Asset Optimization

- Operation & Maintenance Services
Life Cycle Solutions

Standard Knowledge Base
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An industry leader on a clear path

In 2002, Eraring Energy began a revamp process to replace the original 1970s design hard-wired electronic control
equipment and computer equipment at its Eraring Power Station, one of Australia’ s largest. Inviting and evaluating
proposals for the latest equipment from the major control systems suppliers, Eraring Energy chose Yokogawa.

“For flexibility, experience and
commitment, we selected Yokogawa”

Michael Mortiss, Project Manager of Eraring Energy

“Our decision to carry out the revamping project was based on the need to maintain a competitive advantage in the Australian
deregulated electricity market. Maximizing plant availability for at least another 20 years, timely returns to service of each unit,
and efficiency gains were also significant project drivers.”

“While there are several very capable control systems vendors, Yokogawa provided the most completely integrated solution of plant
control system, training simulator, plant asset management system, and plant information and management systems. Yokogawa'’s

flexible approach to design and implementation of large power plant revamp projects, team of experienced power plant engineers,
and commitment to meeting all-important project outage schedules were further reasons for selecting Yokogawa.”

“We had already purchased other Yokogawa equipment such as transmitters and paperless chart recorders for our plant, and had
received excellent service and on-going support.”
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“The ability to operate flexibly
gives us a competitive
advantage”

Jeff Hogan, Instrument and
Control Team Manager of Eraring Energy

“Yokogawa took advantage of the flexibility of its equipment to suit the
existing installation. Where possible, the new equipment slotted into
existing cabinets, reusing existing field cables, terminations, cabinets, and

connectors. New equipment was wired and tested in the factory. This 10p 200001 600 S [ [ [

avoided disturbing most existing cabling and greatly sped up installation ) : . 12232 P & — s "Umt puili |
and commissioning times.” & 2 o) & » -

“The new control equipment makes fault finding a breeze, while the new ot = raoof § m e s e i s i
graphic displays show us all the details we need.” 2 j £ szgz 2 = e
“The asset management system allows us to directly monitor and manage b el 20 I — o e L e e
all smart field devices from our workshop.” 2 a0 _'[ Fsteroad change whie ] P e o _;] Y e e
“The renovated units are now more flexible and responsive than before, ! 2000 7l 5 i [ O [

giving the station additional advantages in a highly competitive electricity ’ ’ ’ 10 20 30 40 0 e
market. The refitted control room is state-of-the art and provides a quiet Test result of control performance '

and stress free operating environment for our staff.” (Load change 66 MW/minute, fixed pressure)

“Expectations exceeded, our plant was back
in operation ahead of schedule”

Michael Mortiss, Project Manager of Eraring Energy

“Yokogawa has exceeded our expectations, bringing each revamped unit
back into reliable service ahead of schedule.

Utilizing a full replica simulator, our engineering team and Yokogawa fully
tested the new logic and control configurations before they were loaded on
the actual plant. This significantly reduced the time needed for site
commissioning, and avoided plant trips during commissioning. Being
thoroughly trained on the new screen-based control system training
simulator, our operators were well prepared for the new control scheme in
time for plant commissioning. This assisted in ensuring an

uneventful, smooth return to service.”

“Supported by the high-level operational and maintenance diagnostics,
together with strong local support from Yokogawa, we are sure that Eraring
Power Station will secure high plant availability for a further 20 years.”

Let's co-innovate your business!
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Yokogawa'’s representative power projects

Mongolia
Bulgaria 8x420t/h Korea
8x200t/h coal fired 9 x 100 MW
flue gas desulfurization revamping & simulator coal fired
Ttaly [m] Oe Oe us .
400 MW Romania Korea 480 MW, combined cycle
combined cycle 4% 330 MW 800 MW supercritical L]
| flue gas desulfurization - training simulator Us
UK 0 Turkey o 100 MW, combined cycle
37 Mw s 1 W [ 2 Japan ™ |
waste to energy L\ ~ ned (-
s 1 OMWIf o us
Jagggsulfurization 3% 70 MW, gas & oil fired
Spain -~ "
800 MW Japan
. - Canada
combined cycle 375 MW & 350 MW ~ i
w/ LNG terminal gas fired 120 MW, cogeneration
u O |
Taiwan Trinidad and Tobago
it 2 x 550 MW 720 MW
Algeria " i
3699 MW B coal fired  vietnam v combined cycle
IwpPP [m] 2x GQO MW | |
5] * e ¢ coal fired Venezuela
[m] 460 MW
/ X Viet combined cycle
Nigeria ZIe ':;(’J‘nMW | fired [ |
530 MW & 2 x 450 MW - X Int &'tco? fire _
simple cycle simulator & training Brazil
De 460 MW,
/) ' - Brunei combined cycle
f ) 110 MW
ayp Thailand N : ]
3x750 MW d 2% 110 MW combined cycle Brazi
combined cycle combined cycle | | 2x75 MW,
L] u Indonesia * oil & gas fired
Saudi Arabia . 110 MW & 95 M / Australia a
2 X900 MW Singapore geothermal ’ 4 %500 MW Uruguay
2 600 MW coal fired revampin 520 MW
2 x900 MW I fired o ping I\
4 x 450 MW ofitire - [=] Combined cycle
N simulator & training
Combined cycle . ]
. [ Fossil fired power plants
- Oe Australia Peru
Australia 4x720 MW W Gas turbine power plants 530 MW
Kuwait 4X 550 MW coal fired revamping Renewable energy power plants Combined cycle
90,000 t/d brown coal fired revamping Australia simulator & training © ) 9y P! p A Y
desalination simulator & training solar (CSP) turbine upgrading @ Plant services and/or plant simulators ]
m) oe O Oe © Yokogawa offices

YOKOGAWA ELECTRIC CORPORATION
Represented by:

World Headquarters
9-32, Nakacho 2-chome, Musashino-shi, Tokyo 180-8750, Japan
http://www.yokogawa.com/

YOKOGAWA CORPORATION OF AMERICA
12530 West Airport Blvd, Sugar Land, Texas 77478, USA
http://www.yokogawa.com/us/

YOKOGAWA EUROPE B.V.
Euroweg 2, 3825 HD Amersfoort, The Netherlands
http://www.yokogawa.com/eu/

YOKOGAWA ENGINEERING ASIA PTE. LTD.
5 Bedok South Road, Singapore 469270, Singapore
http://www.yokogawa.com/sg/

YOKOGAWA CHINA CO., LTD.

3F TowerD Cartelo Crocodile Building,

No0.568 West Tianshan Road, Shanghai 200335, China
http://www.yokogawa.com/cn/

YOKOGAWA MIDDLE EAST & AFRICA B.S.C.(c)

P.O. Box 10070, Manama,

Building 577, Road 2516, Busaiteen 225, Muharraq, Bahrain https://www.yokogawa.com/industries/power

http://www.yokogawa.com/bh/ L e e e
Printed in Japan, 703(KP) [Ed : 08/d]
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