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By train 15 minutes by taxi to the works from Hitachi-ohmiya station on the JR Suigun-line.
By car 35 minutes drive from the Naka I.C. on the Jyoban Expressway to the works.
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Technology for people and planet
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Ibaraki Power Station
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Miyanosato Woody Biomass Power Station
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Kawasaki Power Station
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Outline of Ibaraki Works
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Ibaraki Works has been engaged in the operation and maintenance
of several kinds of power stations which have supplied power to
timely respond the demand from power companies including power
producer and supplier.

In 1995, Ibaraki Works installed the Gas Turbine Unit 1 and had
started its operation to study and develop the variety of technology
such as De-NOx(Nitrogen Oxid) technology, DSS (Daily Start &
Stop) operation, and the durability of hot parts.

With the deregulation of power, we decided to be an Independent
Power Producer and has continued the highly reliable and efficient
operation of Gas Turbine Unit 2 since 1999 and Gas Turbine Unit 3
since 2006. We have made a significant decision to change the fuel
of Gas Turbines from fossil fuel, heavy oil A, to Liquefied Natural
Gas (LNG). This shift has brought us to dramatically reduce carbon
footprint and helped our community keep clean, bright and safe.

In addition to the movement, we have completed the Miyanosato
Woody Biomas Power in Hitachi-ohmiya, applying for the Feed-in
Tariff program, and started its operation since 2015. In this opera-
tion scheme, we have kept doing our best effort to make the recy-
cling society happen by collecting unused timber from thinning
through the close partnership with foresters, while aiming at the
improvement of the synergy and harmonization between the busi-
ness of forestry and industry.
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Main Products

Total Output
® Unit 2, GTCC Power Unit-
® Unit 3, GTCC Power Unit-
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Start of operations.
The completion of 1st stage.
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Completion of

the 1st Large-scale gas turbine power generator system
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Entry into the power supply business
for Tokyo Electric Power Company
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Completion of Unit 2 in Power Station 1
and the start of wholesale power supply
to Tokyo Electric Power Company.
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Main gate

for research and development.

n =

History
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LNGH T 51 % 1fE Start Operation of
LNG Satellite Station

with the owner (Unit 4, 5, 6).

3 sets of Wartsila Diesel power generator systems
based on Operation and Maintenance contract

FE—HRERISHTR

Completion of Unit 3 in Power Station 1
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Discontinuation of

Large-scale gas turbine power generator system
for research due to expiry of the contracts.
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Outline of Kanadevia Corporation

Completion of LNG
Foundation : 1 April 1881 ompletion o

Capital : 45,442,365,005yen

LNG o#ftfa7zRim

Satellite Station

for fuel supply to Unit 3.

Head Office :1-7-89 Nanko-kita, Suminoe-ku, Osaka 559-8559, Japan 2014 )

Tel.+81-6-6569-0001 Fax.+81-6-6569-0002

Tokyo 1 6-26-3 Minamiooi, Shinagawa-ku, Tokyo 140-0013, Japan
Head Office Tel.+81-3-6404-0800 Fax.+81-3-6404-0809

Ariake (Kumamoto Pref), Mukaishima (Hiroshima Pref), Innoshima Expiry of |
(Hiroshima Pref), Chikko (Osaka Pref), Sakai (Osaka Pref), Maizuru
(Kyoto Pref), Ibaraki (Ibaraki Pref)
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with Unit 2 GTCC Power Unit.
Start wholesale power supply business
for power producer and supplier

after upgrading Unit 2 and changing fuel.

Major Domestic Offices
Sapporo, Sendai, Nagoya, Hiroshima, Takamatsu, Fukuoka,
Kumamoto, Okinawa

Major Overseas Offices
Shanghai, Beijing, Guangzhou, Taipei, Jakarta, Ho Chi Minh City,
Bangkok, Singapore, Gurugram, Hyderabad, Abu Dhabi, Houston
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Main Business Lines —™M
Design, construction and manufacture of Energy-from-Waste plants,
desalination plants, water and sewage treatment plants, marine
diesel engines, press machines, process equipment, precision
machinery, bridges, hydraulic gates and equipment for use in
disaster prevention/mitigation

The Miyanosato Woody Biomass Power Station
with the utilization of woody biomass
in accordance with the FIT program.
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Discontinuation of Diesel power generator system
due to the expiry of the contract.




L2=SHEBEm Unit2 GTCC Power Unit
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Unit3 GTCC Power Unit
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Manufacturer : General Electric
Type : Heavy Duty Open Cycle (F6FA.03 DLN2.6)
Output / Speed : 79,640kW ,~ 5,231min"!
© Steam Turbine
Manufacturer : General Electric
Type: Mixed Pressure Single Flow Condensing Impulse Type
Output / Pressure Steam: 33,940kW ' 6.27MPa, 488°C
© Heat Recovery Steam Generator
Manufacturer : IMEX (JAPAN)
TYPE : Dual Pressure, Natural Circulation
High Pressure Steam: 102.5t/h, 6.57MPa, 493°C
Low Pressure Steam : 23.8 t/h, 0.78MPa, 226°C
© Generator
Manufacturer : General Electric
Type : 3 phase, AC, Synchronous Generator
Capacity : 83,333kVA (GTG), 35,000kVA (STG)
© Auxiliaries
Cooling Tower, De-mineralized Water unit, Fuel Tank, Fuel Skid,
LO Skid, Transformer, EHV Substation, Control Panel & Instrument, others.
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Outline of facilities

Type : Single Shaft Gas Turbine Combined Cycle
Plant Output : 112,300kW
COD : June 1, 2006
Plant Efficiency : 46.8% (LHV base)
Fuel : Liquefied Natural Gas (LNG)
Operation Pattern : Middle (30%), Daily Start & Stop
Main Equipment : ® Gas Turbine
Manufacturer : General Electric
Type : Heavy Duty Open Cycle (F6FA.03 MNQC)
Output / Speed : 78,800kW , 5,231min!
© Steam Turbine
Manufacturer : General Electric
Type : Single Pressure Single Flow Condensing Impulse Type
Output / Pressure Steam : 33,500kW " 6.1MPa, 510°C
© Heat Recovery Steam Generator
Manufacturer : IMEX (JAPAN)
Type : Dual Pressure, Natural Circulation
High Pressure Steam : 105.5t/h, 8.2MPa, 519°C
© Generator
Manufacturer : General Electric
Type : 3 phase, Synchronous Generator
Capacity : 124,777kVA
© Auxiliaries
Cooling Tower, De-mineralized Water unit, LNG Satellite Station, Fuel Skid,
LO Skid, Transformer, EHV Substation, Inlet air cooling system,
Control Panel & Instrument, etc.

SLERM(3SHE)  Substation (Unit 3)
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LNG Satellite Station

Outline of facilities

Capacity : 40t/h (max.500t/day)
COD : November 19, 2012
Fuel : Liquefied Natural Gas (LNG)
Operation Pattern : Daily Start & Stop
Main Equipment : © LNG Storage Tank
Type : Vertical Cylindrical, Perlite Insulation
Capacity : 2,400m?
© LNG Pump
Type : Submerged Pump
Capacity : 50.6m?h, 3.2 MPa, 4Units
© LNG Vaporlizer
TYPE : Open Rack type (ORV)
Capacity : 20t/h Main2+Spare1
© Receiving Station
Number of Nozzle : 10
© Auxiliaries
Gas governing tank, Pressure evaporator, Boil of gas heating system,
Water heater, Control panel, others.

A SR

—— - = o .

LNGEFfEEO—U—RFT—2 3V
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LNGTEE LDERF  LNG unloading

LNGHYFS+4 h&5  Overview of LNG Satellite Station
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Kawasaki Power Station
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Miyanosato Woody Biomass Power Station

Outline of facilities

Type : Wood Fuel Chip Burning Boiler- Turbine Power Unit

Plant Output : 5,750kW

OOD : November 1, 2015

Plant Efficiency : 21.91% (LHV base)

Fuel : Wood chip (Local unused materials)

Operation Pattern : 24hour (8,000h/a)

Main Equipment : ® Furnac & Boiler
Manufacturer : Kurabou (Japan) , IMEX (Japan)
Combusion System : Bubbling fluidized beb (BFB)
Boiler Type: Corner Tube
High Pressure Steam : 24.98t/h, 6.0MPa, 450°C

oSteam Turbine

Manufacturer : MAN Diesel & Turbo
Type : Condensing Extraction Turbine of Impulse Type
Output/Pressure Steam : 5,750kW, 24.98t/h, 5.8MPa, 447°C
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Manufacturer : TD Power Systems
Type : 3 Phase, Brushless Synchronous Generator
Capacity : 6,389kVA
®Auxiliarieis
Cooling Tower, Primary Air Fan (PAF) , Induced Draft Fan (IDF) ,
Dust Collector (Bag Filter) , Fly Ash handling System

Fuel receiving hopper
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Fuel skid adjoining to power station
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Fluidized bed furnace boiler
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B (58) : 18V34SG (1-2 51#) 20V34SG (3-4 54%) Type : 18V34SG (Unit1,2) /20V34SG (Unit3,4)
W5/ BEH : 6,000kW, 8,730kW  750min-" Output / Speed : 6,000kW, 8,730kW  750min-"

o FER © Generator

— I ABB (Z142F>K) Manufacturer : ABB

i) R | ZHEZREHX Type : 3 phase, Synchronous Generator

= = : 7,500kVA, 9,000kVA Capacity : 7,500kVA, 9,000kVA

© NOx Removal System

Manufacturer : Hitachi Zosen

Outline of facilities

Type : Diesel Cycle
Plant Output : 29,460kW (6,000kWx2) (8,730kWx2)
COD : 2002 (Unit1,2) /2008 (Unit3,4)
Fuel : Town Gas (13A)
Operation Pattern : Peak Cut, Normally Standby
Main Equipment : ® Diesel Engine

Manufacturer : Wartsila

A — A — :Hitz BIDE&EM

i) R BERXT7UED7HEETR TYPE : Selective Catalytic Reduction (SCR)
%h % :90% (32ppn@0,=0%) Efficiency : 90% (32ppn@0,=0%)
° ZDMDE © Auxiliaries
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Cooling Radiator, Ammonia Supply Device for Denitration, LO Skid,
TER. Fa2LERE. FHE - el

Air Starter Unit, Transformer, EHV Substation,
Control Panel & Instrument, others.

1 =

E= Control and operation room

IVIVRBRINY T —I5E
Exterior appearance of gas engine power package

FEEBPTYVER  Exterior appearance of power station



