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Overview	
  of	
  Free	
  Flow	
  Power	
  

•  Free	
  Flow	
  Power	
  (FFP)	
  is	
  acquiring	
  and	
  
developing	
  hydropower	
  and	
  hydrokineNc	
  faciliNes	
  
to	
  generate	
  clean	
  renewable	
  energy	
  from	
  water.	
  

•  Value	
  proposiNon:	
  
–  For	
  Investors:	
  	
  a	
  pure	
  play	
  in	
  hydropower,	
  a	
  valuable	
  yet	
  

overlooked	
  renewable	
  energy	
  sector	
  with	
  growth	
  opportunity.	
  
–  For	
  Electricity	
  Consumers:	
  	
  carbon-­‐free	
  electricity	
  with	
  greater	
  

reliability	
  and	
  a	
  lower	
  cost	
  of	
  power	
  than	
  other	
  renewables.	
  
–  For	
  Project	
  Owners:	
  	
  an	
  integrated	
  approach	
  to	
  licensing,	
  

engineering,	
  and	
  finance	
  to	
  capture	
  value	
  and	
  address	
  
challenges	
  quickly	
  and	
  cost-­‐effecNvely.	
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Free	
  Flow	
  Power	
  CorporaNon	
  

Free Flow Power 
Technology LLC 

Free Flow Power 
Development LLC 

Develop hydrokinetic 
system for FFP projects 

Develop and integrate other 
hydropower technologies 

AIM: Acquire, improve, 
manage hydropower assets 

NHED: Develop new hydro 
on existing dams 

Develop hydrokinetic 
projects 

wholly owned subsidiary of FFP Corp Project LLCs 

Hold FERC permits for 
individual projects 

Structured to facilitate tax/
project investments 

wholly owned subsidiaries of FFP Corp 
managed by FFPD LLC 

wholly owned subsidiary of FFP Corp 
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FFP	
  Strengths	
  and	
  Achievements	
  

Project Development 

•  Industry-leading 
management, hydro, 
and finance team (ex-
Brookfield Power, UBS 
Financial, and Army 
Corps leadership) 

•  Executing project 
development plan in 
conventional 
hydropower (including 
Army Corps dams) and 
hydrokinetics (approx. 
100 sites in Mississippi 
River Basin) 

Government Relations 

•  Completed PAD and 
Study Plan negotiations 
in commercial licensing 
of hydrokinetic sites 

•  Experience with FERC, 
Army Corps, and state 
regulatory environments 

•  Good resource agency 
cooperation 

Product Technology 

•  Strong technology team 
background (MIT, 
composites, turbines, 
bearings, electric power 
conversion) 

•  $1.4M DOE grant 
funding 

•  Demonstrated subscale 
SmarTurbine™, full-
scale in development 
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Free	
  Flow	
  Power’s	
  ExperNse	
  
•  Professionals	
  with	
  35+	
  

years	
  experience	
  
developing	
  and	
  
managing	
  hydro	
  
projects	
  

•  Offices	
  in	
  
–  Northeast	
  (Gloucester,	
  MA	
  

and	
  Syracuse,	
  NY)	
  
–  Northwest	
  (Bellingham,	
  

WA)	
  
–  South	
  (New	
  Orleans,	
  LA)	
  

•  ExperNse	
  in	
  
–  Financing	
  
–  Engineering	
  
–  Regulatory	
  Affairs	
  

Project 
Financing 

Civil 
Engineering 

Turbine 
Generator 
Systems 

Power 
Systems & 
Controls 

Electrical 
Engineering 

Hydrology 
& Hydraulic 
Engineering Government 

Affairs 

Outreach & 
Community 

Relations 

Regulatory 

Tax 
Benefits 

Power 
Marketing 

Renewable 
Attributes 
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HydrokineNcs	
  in	
  Rivers	
  

  Deploy hydrokinetic 
generators in Mississippi 
River Basin with FERC 
and Army Corps licenses 
  80 sites on Mississippi 

River (2 permits pending) 
  17 sites on Atchafalaya 

River (permits pending) 

  Capacity for 1,000+ MW 
  Projects meet regional 

demand for renewable 
energy 
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FFP	
  Timeline	
  

2007	
  
• FFP	
  Founded	
  
• 59	
  FERC	
  applicaNons	
  
filed	
  

2008	
  
• 1-­‐Meter	
  Flume	
  Tests	
  
• FERC	
  preliminary	
  
permits	
  granted	
  

2009	
  
• 1-­‐Meter	
  River	
  
Deployment	
  

• FERC	
  Study	
  Plan	
  filed	
  
• ConvenNonal	
  hydro	
  
business	
  launched	
  

• DOE	
  $1.4M	
  grant	
  
announced	
  

2010	
  
• 3-­‐Meter	
  Flume	
  Tests	
  
• FERC	
  Study	
  Plan	
  issued	
  
• More	
  to	
  come…	
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Proof of Concept 1-Meter Turbine: 
10kW in 3 m/s flow 

3-Meter Turbine: 
40kW in 3 m/s flow 



SmarTurbine™	
  Generator	
  
Components	
  

Mounts 

Core Assembly 

Diffuser 

Shroud 

Nose Cone 

Input: 	
  2.25	
  m/s	
  flow	
  
Output:	
   	
  12.9	
  kW	
  from	
  turbine	
  shak	
  

	
  10	
  kW	
  from	
  regulated	
  60	
  Hz	
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Environment’s	
  impact	
  on	
  
SmarTurbine™	
  

• Polyethylene	
  forward	
  shroud	
  absorbs	
  
impact	
  from	
  large	
  debris.	
  

• Solid	
  epoxy	
  glass	
  blades	
  with	
  strength	
  
to	
  withstand	
  medium	
  debris.	
  

• One	
  moving	
  part	
  with	
  rim	
  generator	
  
to	
  avoid	
  fouling	
  from	
  small	
  debris.	
  

• Bearing	
  system	
  designed	
  for	
  wear	
  
from	
  silt	
  and	
  sand.	
  

• Surfaces	
  treated	
  for	
  bio-­‐fouling.	
  	
  	
  	
  

SmarTurbine’s™	
  impact	
  on	
  environment	
  

• Low	
  Np	
  speed	
  raNo	
  (2:1,	
  compared	
  to	
  
5:1	
  for	
  wind	
  turbines)	
  to	
  eliminate	
  fish	
  
injury	
  from	
  blade	
  strike.	
  

• No	
  high	
  velocity	
  regions	
  to	
  cause	
  
turbulent	
  sheer	
  stress.	
  

• No	
  small	
  gaps	
  to	
  cause	
  grinding	
  injury.	
  
• Low	
  pressure	
  gradient.	
  
• Deployed	
  below	
  navigaNon	
  channel,	
  
off	
  the	
  riverbed.	
  

• Minimal	
  onshore	
  equipment.	
  
• No	
  chemical	
  lubricants.	
  

Designed	
  for	
  Environment	
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Assembled	
  Full-­‐Scale	
  Prototype	
  

•  Overall	
  dimensions	
  
–  3	
  meter	
  diameter	
  
–  4.5	
  meter	
  length	
  

•  Rotor	
  
–  7	
  blades	
  
–  2.25	
  meter	
  diameter	
  

•  Weight	
  Goal	
  
– Wet	
  <3,000	
  lbs	
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Other	
  Turbine	
  Design	
  Items	
  
•  Solidity:	
  38%	
  axial	
  view	
  blockage	
  raNo	
  
•  Angular	
  velocity	
  

–  Tip	
  speed	
  raNo	
  is	
  2:1	
  
–  Blade	
  is	
  twisted,	
  but	
  Np	
  angle	
  is	
  ~30	
  deg	
  

•  Fish	
  friendliness	
  
–  De-­‐minimus	
  cavitaNon	
  areas	
  
–  Low	
  pressure	
  drop	
  
–  Grinding	
  eliminated	
  by	
  solid,	
  recessed	
  rotor	
  rim	
  
–  Low	
  Np	
  speed	
  raNo	
  

•  EMF	
  and	
  AcousNcs:	
  To	
  be	
  studied	
  under	
  FERC	
  Study	
  Plan	
  
–  Energy	
  per	
  turbine	
  the	
  order	
  of	
  small	
  outboard	
  motor	
  
–  Metal	
  shields	
  magneNc	
  fields,	
  decays	
  at	
  1/R2	
  to	
  1/R3	
  

–  Cabling	
  plan	
  is	
  DC;	
  limited	
  EM	
  wave	
  propagaNon	
  
–  Spacing	
  set	
  wide	
  enough	
  to	
  limit	
  superposiNon	
  
–  Fish	
  primarily	
  respond	
  to	
  higher	
  frequencies	
  and	
  abrupt	
  changes	
  

•  AnN-­‐corrosion	
  and	
  anN-­‐biofouling	
  
–  Rich	
  history	
  in	
  offshore	
  &	
  marine	
  industries	
  including	
  environmentally	
  friendly	
  products	
  	
  
–  EvaluaNng	
  several	
  opNons	
  during	
  iniNal	
  deployments	
  

•  Standard	
  deployment	
  mid-­‐water	
  column	
  
–  Avoid	
  surface	
  debris	
  and	
  riverbed	
  sedimentaNon	
  flows	
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Shakedown	
  OperaNonal	
  Tests	
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Installed in Test Flume Initial Running Tests 

Ran turbine up to equivalent 3m/s river flow 



Low	
  Visual	
  Impact	
  
Before:	
   Aker:	
  

FFP	
  Project	
  42,	
  Memphis,	
  TN	
  

Wind	
  Farm,	
  Palm	
  Springs,	
  CA	
  

Solar	
  Farm,	
  Las	
  Vegas,	
  NV	
  

Reduce	
  GHG	
  Emissions	
  

Benefits	
  of	
  HydrokineNc	
  Energy	
  

Avoided 
Hydrocarbon


Annually, Per 
SmarTurbine™


CO2 (Tons)
 60


Coal (Tons)
 36


Oil (Barrels)
 130


Natural Gas (Cu. Ft.)
  745,540
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HydrokineNc	
  GeneraNon	
  

Underwater	
  turbines	
  
gather	
  energy	
  from	
  free	
  
flowing	
  water	
  without	
  
dams	
  or	
  diversions	
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Example Floating Mount Example Piling Mount 



…attached to a 
pylon


…suspended from 
the surface


…suspended 
between pylons


…attached to 
bridge abutments


SmarTurbines™ can be… 


Flexible,	
  Scalable	
  Deployment	
  

…maintained from barges
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FFP’s	
  HydrokineNc	
  Sites	
  
80 FERC permits on 
Hydrokinetic Sites in 
Mississippi River (2 pending)


Proposed	
  InstallaNon	
  at	
  FFP	
  Project	
  42,	
  Hope	
  
Field	
  Bend,	
  Memphis,	
  TN	
  

17 Pending FERC Permits 
on Atchafalaya River
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South	
  of	
  Baton	
  Rouge	
  
•  NavigaNon	
  channel	
  authorized	
  to	
  
55’	
  for	
  shipping	
  traffic	
  

•  River	
  depths	
  up	
  to	
  100’-­‐250’	
  

North	
  of	
  Baton	
  Rouge	
  
•  NavigaNon	
  channel	
  authorized	
  to	
  9’	
  
for	
  barge	
  traffic	
  

•  River	
  depths	
  up	
  to	
  30’-­‐50’	
  

120	
  feet	
  

125	
  feet	
  

FFP Project 6, Algiers Point, New Orleans, LA 

Site	
  Detail	
  –	
  Depth	
  Profile	
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120	
  feet	
  

125	
  feet	
  

FFP Project 28, Scotlandville Bend, Baton Rouge, LA 

Site	
  Detail	
  –	
  Bathymetry	
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Target	
  flow	
  =	
  2.25	
  m/s,	
  75%	
  of	
  Nme	
  

Flows	
  accelerate	
  around	
  outside	
  of	
  bends	
  

Deeper,	
  no	
  dredging	
  in	
  areas	
  of	
  fast	
  flow	
  

4.5	
  m/s	
  
3.5	
  m/s	
  

2.25	
  m/s	
  

9’	
  nav	
  
channel	
  

Site near Vicksburg, MS 

Site	
  Detail	
  –	
  Velocity	
  Profile	
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Scale	
  of	
  Turbine	
  Deployment	
  

20 

LWRP 

25’ above LWRP 

•  Cross Section, Site 8 

–  2485’ Wide at LWRP 

•  Zoom of turbines 
–  65’ below LWRP 
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HydrokineNc	
  Farm	
  Power	
  DistribuNon	
  System	
  

G	
  
AC 

DC 

DC 
AC 

G	
  
AC 

DC 

G	
  
AC 

DC 

G	
  
AC 

DC 

G	
  
AC 

DC 

In The River: On The Shoreline: 

Grid 
Distribution 

System 

Transformer Protection & 
Disconnect 

Inverter 

Rectifiers 

Generators Skid Mount 
Substation 

Local industrial 
customer 
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•  ExisNng	
  dams	
  (fore	
  bay	
  inlets,	
  
tail	
  races,	
  canals)	
  

•  Freshwater	
  and	
  wastewater	
  
conduits	
  

•  Cooling	
  water	
  returns	
  
•  IrrigaNon	
  canals	
  
•  Ocean	
  Ndes	
  and	
  currents	
  
Rivers	
  Are	
  More	
  Immediate	
  Than	
  Oceans	
  
•  Closer	
  to	
  consumers	
  and	
  transmission	
  
•  Lower	
  construcNon	
  costs	
  
•  Fewer	
  engineering	
  problems	
  (consistent,	
  
unidirecNonal	
  flow)	
  

•  More	
  confined	
  environmental	
  issues	
  
(species	
  data)	
  

Other	
  Deployment	
  OpportuniNes	
  

US	
  Ndal	
  sites	
  are	
  limited	
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CommercializaNon	
  of	
  Licensed	
  
HydrokineNcs	
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Current Status: 
Study Plan Determination 
from FERC received 
Disputes under review 



FERC	
  Study	
  Plan	
  DeterminaNon	
  
Study	
  Title	
   Site	
  Independent	
  or	
  

Specific	
  

Turbine	
  SiCng	
  Study	
   Both	
  

NavigaCon	
  Study	
   Both	
  

Hydraulic	
  Study	
   Both	
  

Fish	
  Entrainment	
  Study	
   Independent	
  primarily	
  

Damage	
  Turbine	
  Recovery	
  Methods	
   Independent	
  

ElectromagneCc	
  Field	
  (EMF)	
  Study	
   Independent	
  primarily	
  

VegetaCon,	
  Wildlife	
  Habitat	
  &	
  Noxious	
  Weeds	
  Inventory	
   Both	
  

Commercial	
  Fishing	
  &	
  RecreaCon	
  Study	
  Plan	
   Both	
  

Archeological	
  &	
  Historical	
  Resource	
  InvesCgaCon	
   Both	
  

AcousCc	
  Energy	
  Study	
  Plan	
   Independent	
  primarily	
  

Rare,	
  Threatened	
  &	
  Endangered	
  Species	
  Study	
   Both	
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Updated	
  SmarTurbine™	
  Development	
  
2010	
  Plan	
  

Jan	
  -­‐	
  Feb	
  
‘10	
  

• Finish	
  core	
  
fabricaNon	
  ✔	
  

• Fit	
  diffuser✔	
  
• Finish	
  iniNal	
  
funcNonal	
  
turbine	
  tests	
  ✔	
  

Mar	
  –	
  Jun	
  
‘10	
  

• Preliminary	
  fish	
  
tesNng	
  ✔	
  

• Generator	
  
tesNng	
  

•  In-­‐river	
  floaNng	
  	
  
deployment	
  

Jul	
  –	
  Dec	
  
‘10	
  

• FERC	
  study	
  
plan	
  tesNng	
  

• 2nd	
  GeneraNon	
  
3-­‐Meter	
  Unit	
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Contact	
  InformaNon	
  
Free	
  Flow	
  Power	
  CorporaCon	
  
33	
  Commercial	
  Street	
  
Gloucester,	
  MA	
  	
  01930	
  
Tel:	
  (978)	
  283-­‐2822	
  
Fax:	
  (978)	
  283-­‐2808	
  
	
  www.free-­‐flow-­‐power.com	
  	
  

Daniel	
  Irvin	
  
President	
  and	
  CEO	
  
978	
  283	
  2822	
  x101	
  
dirvin@free-­‐flow-­‐power.com	
  	
  

Henry	
  Dormitzer	
  
Chief	
  Financial	
  Officer	
  
(978)	
  283-­‐2822	
  x104	
  
hdormitzer@free-­‐flow-­‐power.com	
  	
  

Dan	
  Lissner	
  
General	
  Counsel	
  
(978)	
  283-­‐2822	
  x108	
  
dlissner@free-­‐flow-­‐power.com	
  	
  

Dr.	
  Edward	
  Lovelace	
  
ExecuNve	
  VP	
  of	
  Engineering	
  
978	
  283	
  2822	
  x103	
  
elovelace@free-­‐flow-­‐power.com	
  	
  

Bob	
  Mamo	
  
ExecuNve	
  VP	
  of	
  Manufacturing	
  
978	
  283	
  2822	
  x113	
  
dyoulen@free-­‐flow-­‐power.com	
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Ramya	
  Swaminathan	
  
ExecuNve	
  VP	
  of	
  Project	
  Development	
  
978	
  283	
  2822	
  x105	
  
rswaminathan@free-­‐flow-­‐power.com	
  	
  


