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Introduction: Toyo Engineering Corporation

•Established : May 1, 1961

•Listed : The first section of Tokyo Stock Exchange

•Location/Address

<Head Office> : 2-8-1 Akanehama Narashino-shi, Chiba 275-0024, Japan

[ TEL ] : +81-47-451-1111

[ FAX ] : +81-47-454-1800

<Tokyo Head Office> : Shin-Marunouchi Building 11th Floor, 5-1 Marunouchi 1-chome,

Chiyoda-ku, Tokyo 100-6511, Japan

[ TEL ] : +81-3-6268-6611

[ FAX ] : +81-3-3214-6011

•Net Sales (Y2011) : US$1.92 Billion

•Backlog of Contracts (Y2011) : US$4.37 Billion

•Number of Employees : 2,345

Global 10,000+ Head Office:
Chiba, Japan

Tokyo Head Office:
Tokyo, Japan

President and CEO
Katsumoto Ishibashi

<http://www.toyo-eng.co.jp/>- Client Value Enhancement -

(including 819 Domestic Groups)
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Global EPC Operation by Toyo Engineering Group

USA
11

Est. 1986

India
2,300

Est. 1976

Thailand
1,795

Est. 1985

Malaysia
216

Est. 1986

Mexico
765

Est. 1990

Canada
263

Est. 1976

Indonesia

1,177

Est. 1982

Est. 1961

JAPAN
2,339

Korea
335

Est. 1987

Brazil
222

Est. 1998

China
650

Est. 2004

(including Domestic Groups 818)

Total 10,080
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TOYO Global Network

Toyo-Canada

Toyo-USA

Toyo-Venezuela

Atlatec

Toyo-Setal
Brazil

Toyo-Japan

Toyo-Europe

Tehran

SATEC

Moscow

Dubai

Toyo-India

Toyo-
Malaysia

Jakarta

Beijing

Toyo-Thai

Toyo-
Korea

Toyo-
China

IKPT

Toyo-India

Toyo-Brazil

Toyo-VenezuelaToyo-Thai Toyo-USA AtlatecToyo-KoreaToyo-China Toyo-CanadaSATEC

Toyo-Europe

IKPTToyo-Malaysia Toyo-Japan

Representative Office

Toyo EPC Office

Toyo Sales Office

Toyo Procurement Office

Other EPC Group Company Office

As of October 2012
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Major Business Domains

Process PlantsProcess Plants Non-Process PlantsNon-Process Plants

• Oil & Gas Exploration & Production

• FPSO/Offshore Platform

• Oil & Gas Treatment

• Gas Processing

• LNG

• Gas-to-Liquid

• Refinery

• Aromatics

• Petrochemicals

• Polymers

• Fertilizers & Chemicals

•Power
• Gas Firing
• Coal Firing
• IGCC

•Transportation System
• Rail Systems
• Monorail
• Automatic People Mover (APM)

•Infrastructure
• Airport System

•Pipeline
•Water

• Raw Water Treatment
• Desalination
• Waste Water Treatment

•Utility Facilities

•Industrial Systems
• Pharmaceuticals & Fine Chemicals
• Food Processing
• Supply Chain & Logistics Solution
• Microelectronics & Semiconductor
• Mechatronics
• Business Consulting and Solution

•Information Technology
• ERP Solution Systems (SAP, MC Frame)
• Manufacturing & Logistics Execution Systems
• Network & Multimedia Systems

•Environment
• Water and Off Gas Treatment
• Waste Disposal
• CDM Projects



- 6 -TOYO ENGINEERING CORPORATION ©2013

TOYO’s Activities throughout Oil & Gas Value Chain
<LEGEND>
 Business Field, Type of Plant
 Scope of Work

Up-Stream Middle-Stream Down-Stream

LNG
Liquefaction/

ReGas Terminal

Gas Pipeline Gas Processing

Oil Pipeline

Utility Supply

Power Generation

Petrochemical

 Alliance Partner for Field
Owner/Operator

 Asset Management
 Production Support

(Preventive Maintenance,
IOR/EOR, etc.)

 Oil/Gas Utilization Planning
 Oil Sand/SAGD/CSS
 Due Diligence
 FDP, PMT Support
 FS, FEED
 EPC, PMC, EPsCm, etc.
 O&M, Revitalization

 Crude Oil/Product
Pipeline

 Pump Station
 FEED, EPC, EPsCm,

PMC, etc.

 Oil/Gas Separation
 Gas Processing Plant
 Gas Sweetening Plant
 Dew Point Control
 FS, FEED, EPC, EPsCm, PMC, etc.

 Gas Pipeline
 Gas/Condensate

Pipeline
 Compressor Station
 FEED, EPC, EPsCm, PMC,

etc.

 LNG Liquefaction Plant
 F-LNG / FSRU
 ReGas Terminal
 FS, FEED, EPC, EPsCm, PMC, etc.

 CDU/VDU
 HDS
 Reformer
 Hydrocracker
 FCC/RFCC/Gasoline
 Heavy Oil Upgrading
 Lube Oil
 FEED, EPC, EPsCm, PMC, etc.

 Gas/Oil/Coal Fuel
 Combined Cycle
 Co-Generation
 Owner’s Consultant
 FS, FEED, EPC, EPsCm, PMC, etc.

 C2: Ethylene, PE, EDC/VCM,
Polystyrene, etc.

 C3: Propylene, PP, etc.
 C4: Butadiene, SBR, etc.
 Aromatics
 FEED, EPC, EPsCm, PMC, etc.

 Water, Waster Water Plant
 Infrastructure
 Industrial Facility
 Effluent Treatment / ZLD
 FEED, EPC, EPsCm, PMC,

etc.

Natural Gas

Crude Oil

LPG, Naphtha,
Gas Oil

Natural Gas (Treated)

C2, LPG,
Condensate

<Common Facilities>

Gas Chemical
Refinery

Oil/Gas Production

 Methanol, DME, Ammonia
Urea, GTL etc.

 FEED, EPC, EPsCm, PMC, etc.
 Licensing (Urea ,MeOH, DME, μ-GTL)

http://www.noe.jx-group.co.jp/newsrelease/noc/2007/images/20080205_01_01_0860197.jpg
http://www.mhi.co.jp/products/detail/__icsFiles/artimage/2009/09/24/cj_pd_ec_re/ni139_04.jpg
http://diamond.jp/mwimgs/f/3/240/img_f3cfae64693164184c460766e9574fdf5758.jpg
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Example 1: Refinery Wastewater Treatment & Reuse

Steam
Blow Down

Oily Process
Wastewater

Demineralizer
Regeneration
Wastewater

Intermittent

Cooling Tower

Neutralization
Pit

Sand Filter

Cooling Tower

Blow Down

Continuous

Sand Filter

Activated
Carbon
Filter

Irrigation

Wastewater
Treatment

- Oil Separator
- DAF
- Biotreatment
- Sand Filter
- Activated

Carbon Filter
- Gravity Sand

Filter

Raw Water
Treatment

Make up
Water

Reuse
Reuse
102 t/h

260 t/h

91 t/h

Evaporation
271 t/h

River
Water

Wastewater
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Example 2: Brown Field - Improvement and Water Recycle

PRESENT

PROPOSED
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Experience in Refineries in Mexico

Capacity : 52,000TPD

Treatment :Tertiary + ZLD

COD : 1998

12 Years BOT +

Extension

PEMEX Cadereyta

Capacity : 39,000TPD

Treatment :Tertiary

COD : 2001

12 Years BOT

PEMEX Minatitlan

Capacity : 13,300TPD

Treatment :Tertiary +
ZLD

COD : 1999

12 Years BOT +

Extension

PEMEX Madero

Capacity : 21,000TPD

Treatment :Tertiary

COD : 2000

12 Years BOT

PEMEX Tula
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Client : PetroChina/DB

Location : Dalian, China

Capacity : 1,000TPD

Treatment : Biological

COD : 2008

Client : Aguas Industrial de San Jose/BOT

Location : Venezuela

Capacity : 138,240TPD

Treatment : Tertiary

COD : 2005

Client : Hungarian Oil & Gas/BOT

Location : Szazhalombatta, Hungary

Capacity : 19,700TPD

Treatment : Biological

COD : 2001

Client : PEMEX/EPC

Location : Cadereyta, Mexico

Capacity : 14,300TPD

Treatment : Tertiary & RO

COD : 2010

Mexico/PEMEX UDAS Cadereyta Hungary/Duna Mol Refinery

Venezuela/San Jose China/Dalian Petrochemical WWTP

Other Experience for Refineries
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Why PEMEX introduced ZLD (Zero Liquid Discharge)?

Environmental Restrictions

Cadereyta
 Located in a desert area.
 Needed to stop discharging wastewater.

Madero
 Located in a resort area.
 Needed to stop discharging wastewater.

Environmental regulation became stricter

Scarcity of Fresh Water

Cadereyta
 Cadereyta Refinery used to rely on River

Ramos and Well Water and both water
quantity was not stable and enough.

Madero
 Champayan Lagoon which was a water source

for Madero Refinery is very important potable
water source for municipals. PEMEX needed to
reduce the usage of the lagoon water.

It had become difficult for PEMEX to secure water source

PEMEX Strategy

 To improve water use efficiency, PEMEX set a target to reuse wastewater in different process in its
refineries as many as possible.
 It was required to comply with stricter environmental regulation in accordance with Mexico’s

participation to NAFTA.
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Recycling Water - Benefit of ZLD System

ZLD System provides solution to these problems

Due to rapid changes such as ; population upsurge, industrialization and raising of
environmental awareness, many countries and companies are now facing various
problems related to water.

 Scarcity of fresh water resources → Need to improve water use efficiency 

 Environmental pollution by industrial discharge → More strict environmental 
regulation

 Recovery of high quality water from wastewater stream

 Saving municipal or natural water resources by optimizing water recycling

 Securing stable/sustainable water resource (quality & quantity)

 Reducing environmental impact

 Compliance with strict environmental regulations

More cost effective and simpler configuration than building a desalination plant

Benefit of ZLD
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ZLD Process Flow Chart

Typical ZLD Process Flow

Physicochemical
Process

FiltrationFeed Water
RO

System

Evaporator

Crystallizer

ZLD System

Rejects from RO system is very
high salinity wastewater
(harmful to environment)

Solid

ZLD System improves the overall water recovery rate from 75 – 85% up to around
100%

100 75 - 85

15 - 25

Around

15 - 25

Around

100

Recycling Water Resource
Refinery process wastewater
Boiler & cooling towers

blowdown
Municipal wastewater
RO rejects or concentrate

streams
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ZLD Process Flow at Cadereyta
PEMEX Cadereyta

Primary
Treatment

Biological
Treatment

Refinery
Process

Chlorination

Evaporator
Crystallizer

ZLD System

15 - 25

95

Municipal
Wastewater

Cooling
Tower

Cold
Smoothing

Neutralization Filtration

Warm
Smoothing

Filtration
RO

System
Pure water
Production

Boiler

Fire fighting
system

Irrigation
at site

Refinery
Process

Cooling
Towers
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ZLD Process Flow at Madero
PEMEX Madero

DAF
Refinery
Process

Evaporator
Crystallizer

ZLD System

15 - 25Lagoon
Biological
Treatment

Softening Filtration

RO
System

Cooling
Towers

Boilers
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Groundwater Desalination Reuse
No Surface

Water

 Salt water intrusion to ground water

 Soil degradation

Population increase (nearly doubled in 20 years)

 Industrialization especially utilizing substantial gas resource

Toyo-Atlatec would like to contribute to resolve your water-related problems, providing
you with suitable and competitive solutions such as ZLD system.

Toyo-Atlatec Ready to Serve You!

One of the solutions :
ZLD

Conclusion

Water-related Issues in GCC countries
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شـــكــــراً 
Thank you for your

kind attention!
ご清聴ありがとうございます。
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