
Intelligent Water Grid  

Research Project 

National Smart Water Grid Research Group  

                     Dr. Hosun LEE, Eunseul Hong 

hilhs21@daum.net 

Water Management Research Business  

from Ministry of Land, Infrastructure & Transport 

   May 28, 2015 

Ministry of Land,  

Infrastructure and Transport Korea Agency for Infrastructure 

Technology Advancement 



2 

Introduction 

SWG Research Project in Korea 

SWG Technologies 

Future Prospects 

Contents 



I. Introduction 



4 

 - Increase of transportation costs  

 - Unable to deal with emergencies 

1. Introduction 

Using single water source 

Dam 

Industrial water 

Agricultural water Residential water 

Stream water 

 - Unable to deal with accidents in the water source 

 - Unable to deal with accidents in the pipes 

Simple, unidirectional monitoring 

Reservoir 

information 

Manual 

read 
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1. Introduction 

Source: Frost & Sullivan
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Information and 
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Advanced 
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Smart Water Grid 

- IT Industry 

  (Real-time monitoring) 

- Utility optimization 

- Basis of Smart Power Grid 

- Demand estimation from     

  bidirectional management 

- Increase of energy efficiency 

- Water Industry    

  (Natural/Active water resources) 

- Diversifying water resources 

- Smart drinking   

  water/waste/sewerage water  

  management system 

- Infrastructure Industry  

  (Network for delivering source) 

- Associated infrastructure with 

  Smart green city 

- Solution of basic infrastructure 

1. Introduction 
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1. Introduction 
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Smart Water Grid Pilot Plant in Bupyeong WT 

1. Introduction 
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• Increased Efficiency and Reduced Cost 

• Water loss control, energy saving, automation 

• Decrease in O&M costs  

• Stable and Safe Water Supply  

• Demand response (DR) for water  

• Water supply under emergency situations  

• Water for people 

• Equally good public water service to everyone   

• Open access to water information   

Water 

Efficiency 

Security 

Welfare 

1. Introduction 
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Smart Water Grid Pilot Plant in Bupyeong WT 

 

1. Introduction 



II. SWG Research Project in Korea 

- Intelligent Water Grid Research Project 
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2. SWG Project 
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Sub-project 1 Water Supply 

1-1 
Micro-grid based Water Treatment and Water-loop Application Technology for 
Sustainable Multiple Water Resources Utilization in New To 

1-2 
Development of Multi Water-loop System for Optimal Water Resources Utilization 
and Allocation 

1-3 Development of Stabilization Technology and Pilot Platform for Micro Water Grid 

1-4 Designing Technology for Smart Water Grid for Test Bed 

Sub-project 2 Water Resources 

2-1 Development of Water Shortage Risk Evaluation System 

2-2 
Development of Technology for Automated Real Time Water Supply Design and 
Operation 

2-3 Smart and Integrated Management Technology for Water Supply Information 

Sub-project 3 ICT 

2-1 Establishment of ICT based AMI Network and Water Information Service 

2-2 
Development of High-Tech Sensors and Smart Multi-functional Measuring 
Instrument for Water Resources Monitoring and Management 

2-3 Development of Modeling/Simulation based Optimized DSS 

2. SWG Project 
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Water      
Resource 

(2-1, 2-2) 

Water 
Treatment 

(1-1) 

Water       
Supply 

(1-2) 

Database 

(2-3) 

ICT  

(3-1, 3-2, 
3-3) 

Small  

System  

Integration 

(1-3) 

Large 

System  

Integration 

(1-4) 
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2. SWG Project 
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 Rainwater harvesting Well intake 

Wastewater 

reclamation 

Water 
blending 

Ground 

water 

Rain 

water 

River 

water 
Waste 

water 

Conventional water resource + Alternative water resource 

3. SWG Technologies 
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3. SWG Technologies 
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3. SWG Technologies 
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3. SWG Technologies 



25 

3. SWG Technologies 



26 

3. SWG Technologies 



27 

3. SWG Technologies 



28 

Water Loop

Multiple Water 

Qual i ty Management 
Water Meter Water Meter

SWG Framework

AMI 

Network

RTU

RF

(Wireless  Network) 

3G/4G

Concentrator

3G/4G

Concentrator

Comm. Interface AP I DLL

OutHome Display

End Device

Pub lic  Network

End Device 

Management

RTU

ADSL

Wa ter Da ta

(Flow, Pressure, 

Qua lity)

Wa ter  

Da ta

AMI

Da ta

AMI

Da ta

SWG DB

End Device

AMI

Da ta

Wa ter Ma na gement  Progra m(SW)

Mobile

Multiple Water Qual ity 

Management 
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Water Quality 

Monitoring 
Control 

Pipe Network 

High-Tech Sensors 

Automatic Detecting 

And Real Time Data 

 Analysis System 

Integrated Operation  

System 

(For Emergency) 

3. SWG Technologies 
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3. SWG Technologies 



31 

3. SWG Technologies 



32 

3. SWG Technologies 



33 

AMI 

Smart Sensor 

DB  

Smart Meter  

DSS 

Simulation 

3. SWG Technologies 
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3. SWG Technologies 
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Type 1 : SWG System focused on water treatment 

Information 

Water supply 

*Multi-source water 

treatment 

*Smart Meter 

*AMI 

*Intelligent 

management 

*Integrated DB 

*Smartphone 

apps 

*In-depth analysis of  

available water resource 

* SWG technologies 

*Leakage 

prevention 

Consumer 

Brackish water 

Seawater 

Surface water 

Rainwater 

3. SWG Technologies 
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Water Quality 

Monitoring 

Control 

*Smartphone 

apps 

Consumer 

Water Treatment 

Quantity 

information 

*Smart Water 

*Smart sensor 

Quality 

information 

Leakage 

prevention 

* SWG technologies 

*Intelligent management 

*Integrated DB 

Type 2 : SWG System focused on water service 

3. SWG Technologies 
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3. SWG Technologies 
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• Cost reduction by        

10 billon won 

• Decentralized water 

supply up to 50% 

• Increase in Customer 

Satisfaction Index by 

20 % 

Water 

Efficiency 

Security 

Welfare 

Total cost (1,000 million won) 

Const. O&M 

3. SWG Technologies 
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4. Future 
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Solution for Major 

Water Issues including:  

Water Security 

Water Tariff 

Smart 

Water 

Grid 

Water welfare 

& 

Waternomics 

Water Quantity 

Water Quality 

Water Safety 

4. Future 
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Source: Frost and Sullivan 

4. Future 
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2016 ~  

• Operation of 

demo plant 

• Development of 

packaged 

systems  

2015 

2014 

• Pilot-scale 

implementation 

• Development of 

advanced 

technologies 

2012~2013 

• Development of 

unit technologies 

• Demo-scale 

implementation 

• Integration of 

technologies  

• Basic design of 

test bed 

4. Future 



45 

4. Future 
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