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Project Team 

• Lucid Energy – (Mechanical/Electrical/Turbine Design) Susan Priddy  
• Portland Water Bureau – ( Water Facilities Owner) Mike Saling, PE & 

Stan VandeBergh, PE 
• Murraysmith — Civil Consultant  
• R&W, Inc. — Electrical & Mechanical Engineers 
• Ground Water Solutions, Inc. — Hydrogeologist 
• SSC — Primary Contractor 
• Emery & Sons — Large Waterline Contractor 
• Team Electric — Electrician 
• Westerberg — Well Drillers 
• Mechanical Contactor  
• Many Others 
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About Lucid 

Energy and water are linked: 
• 6% of energy in the US and 20% in California is used to move water 
• Energy is most water utilities’single largest expense, often 40%-50% 
• The EPA estimates over $650BN needed in new investment for water infrastructure over the next 20 years 

Business proposition: 
Reduce costs required to deliver safe, clean drinking water 

Business ppportunity: 
 >100 yrs old (US) and failing infrastructure = many repairs allowing Lucid Energy’s turbines to be inserted 

 

Problem - The price of water is rising 
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Opportunities for Technology 

Estimate $20 billion potential global market for in-pipe 

hydropower  

U.S. Markets: 
• Total U.S. market opportunity: $5.2B to $5.9B 

range = power sales in the $700M/yr to 
$800M/yr range   

 Public and domestic supply (municipal water 
transmission and distribution) - $1.2B to $1.4B 

 Thermoelectric power plants - $2.5B to $2.9B 
 Irrigation - $1.1B to $1.3B 
 Industrial water and wastewater/effluent - 

$230 to $270M 
 
Global Markets: 

• Global market opportunity: $15B to $20B range. 
 Unit sales potential for the LPS - 150,000 to 

200,000 units worldwide  
 
 

 



Competitive Analysis 

  
LucidPipe 

 
Small Wind 

 
Small Solar 

 
Hydro 

 

Hydro- 
kinetics 

 
 
Efficiency/Capacity 
Factor 

High Low Low High Unpredictable 

 
Electricity Price Low High High Low Low 

 
Quality High Low Low High Medium 

 
Major Environmental 
Issues 

None Yes Yes Yes Yes 
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The LucidPipeTM Power System 

• Hydropower that doesn’t harm ecosystems 
• Generates consistent, predictable energy 24/7 
• Turns waste-stream (excess pressure) into revenue stream 
• Reduces operating costs 
• Pays for infrastructure upgrades 
• Provides off-grid power for energy & water security 
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• Two patents on turbines, additional IP 
from Gen2 product 

• Pilot and single-turbine installation in 
Riverside, California (2011) 

• Four-turbine commercial  installation at 
Portland Water Bureau (2015) 

• 258 media articles in 2015 with up to 70 
million viewers (Meltwater) 
 

Where is Lucid Now 
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• Gen2 testing: complete Nov, 2016, proves 50% 
reduction in capital costs 

• $41 million in potential pipeline projects in 
negotiation 

• City of Johannesburg South Africa ($5.5 million 
bid) 

• Most viable private/public partnership 



9 

Project Background 

• Lucid contacted PDC & 

PWB regarding potential 

sites 

• PWB had project 

involving Conduit 3 

• Two other sites 

investigated 

• Preliminary concepts 

developed 

9 



10 

Estimated Nominal Energy Production 

10 
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System Overview 

11 
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Agreement 

PWB 

12 



13 

How Murraysmith Became Involved 

• Lucid needed civil engineer to 

assist 

• Site and piping designs  

• Coordination with agencies 

 

 

 

 

• PWB suggested consultants 

• Teamed with R&W - 

Electrical/Mechanical 

• Fast track schedule 
 
 

ENGINEERING FACT 

Nothing makes an engineer 
more productive, than the 

“last minute” 

13 



Murraysmith’s Role 
• Design/configure precast vault 
• Design relocation of utilities 

and utility coordination 
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Key Design Elements 
• Design 42” 

waterline 
connections 

• Design 
sanitary 
sewers and 
drains 

• Design 
geothermal 
cooling wells 

• Siting for 
equipment 

15 



Permit Challenges 

• Obtain permits and approvals 
• PBOT 
• BDS 
• BES 
• PWB 
• ODOT coordination 
• PGE 
• OWRD 

• Assist with FERC permit 
• Assisted with coordination of other disciplines and contractors 
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Project Challenges 
Siting equipment 
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Constrained Site In Neighborhood  
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Housing Electrical Equipment  

Below ground is selected option 
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Back End 
(Power Electronics) 

Geothermal 
Cooling System 

Service 
Access 

Generators 

Expansion Joint 

Reducer 

Front End 
(Power Electronics) 

Electronics Install 
Access (to be buried) 

Manhole Access 
To Generator Braking 

System 

Turbine 
#1 

Turbine 
#2 

Turbine 
#3 

Turbine 
#4 

Vault Equipment Overview 
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Congested Underground Utilities 
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Project Challenges 



Congested Right of Way 
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Project Challenges 



Precast Vault  

• Coordinate with Lucid Equipment    
• H-2O rated 
• Maintain dry environment ventilation system 
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Design 



Ventilation System 
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Design 
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• The cooling system will be geothermal 

for improved efficiency and minimal 

impact 

• Utilizes Direct Exchange technology 

• A closed system will recirculate cooling 

water to all the generators and 

electronic cabinets 

• A second closed loop circulates water 

to geothermal wells for heat rejection 

Geothermal Cooling 
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Design 



Cooling Water Wells - Plan 

• Initial cooling system for start-up – City water 
• Aquifer characteristics 
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Design 



Cooling Water Wells 
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Design 



Art For Site 
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Screening Above Ground Electrical Equipment 

Screened with art wrap 
29 



Screening Above Ground Electrical Equipment 
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Teamwork 

Together, we can accomplish anything! 
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Construction 



Construction 
• Multiple contributors/contractors 

• Schedule: Fall 2013 – Fall 2014 
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Vault Installation 

33 



Vault Installation Cont.  
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Prepping for Pipe Installation 
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Pipe & Turbine Installation 
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Pipe & Turbine Installation (Cont.) 
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Vault Cover Installation 
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Installed Turbines & Pipe 
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Cooling Water Wells 
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Heat Exchange 
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Completed Site  
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Summary/Conclusion 

LucidEnergy Contact: Dr. Nina Bergan French, PE; Nina.French@lucidenergy.com, 707.732.7049 
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Questions? 
Matt Hickey, PE 
May 3, 2017 
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