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INTRODUCTION
Rentricity is an alternative energy company that converts excess
pressure in piping systems to clean, renewable power.
Rentricity’s experience includes design and implementation of
turnkey hydrokinetic systems, custom designed for a site’s
operational conditions and constraints, inclusive of all requisite
monitoring, controls and protective relays. Systems can be stand
alone or integrated into the client’s existing SCADA system and
can be fitted with sensors for smart water system monitoring.
Energy can be recovered throughout a water distribution system,
typically at mandated releases, pressure reduction valves (PRV)
and transfer stations. Rentricity also works with clients to comply
with all electrical utility intertie and safety requirements, as well as
government permitting and licensing procedures.
The Barre project was advanced after Rentricity completed a 2006feasibility study. The Nelson Street regulator vault project was
determined to be the most viable among several potential small
hydroelectric projects within the water system serving the City. The
project was the first application in the country to meet the qualifying
criteria from the Federal Energy Regulatory (FERC) for a conduit
exemption under the “Hydropower Regulatory Efficiency Act of 2013”.
The project was given FERC approval to proceed in less than two
months, as compared to the former one plus years to complete the
rigorous license permitting process of the Federal Power Act.
THE CHALLENGES
•

•

•

Generate enough kWh per day/per month to be able to show a
reasonable payback. The project required a subsidy ($100k)
from the Vermont Clean Energy Fund as well as additional
funding to replace the entire infrastructure with a new, larger
vault and piping.
The diurnal nature of the flow which included large variation in
demand from daytime to nighttime. For example: the daytime
demand is 3 to 4 times the overnight demand. Even though the
pressures remain essentially constant, the selection of the
turbine had to be optimized to operate (generate power) as
much of the day as possible.
Barre required the maintenance of a tight pressure band
downstream of the Pump as Turbine (PAT) at all times including
grid transients and transfers back and forth between the PRV
and the PAT as flow decreased overnight or increased in the
morning.

	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  

	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
RENTRICITY’S SOLUTION
Rentricity installed its Flow-to-Wire PAT in parallel with the larger
PRV and bypass PRV. The electrical/control system interfaces with
Barre's SCADA so the City has complete control of the operation of
the system at all times both in remote/automatic and local mode.
Power is generated and net metered to the local Green Mountain
Power (GMP) grid. Barre receives a rate for the power as a virtual
net meter arrangement; therefore they receive an offset at the same
rate that GMP charges.
System mechanical integrity is assured by passive overpressure
protection relief system. Pressure management is assured by
providing a close-coupled system between the PAT, inlet control
valve and the control system to sequence and optimize the timing of
the changes in operating the system.
RENTRICITY’S RESULTS
The system operates as designed and delivers approximately 11-12
kWs of clean power. The Flow-to Wire System operates for 14-18
hours per day and passes typically ~400 GPM with a pressure
breakdown of ~110 psi. The full cost for design, procure, and
construct of the energy recovery system was $175,000. As noted
above, approximately $100k was via a grant from the Vermont Clean
Energy Fund, with the balance provided by the City and secured by
a low interest loan from the State. The system is expected to
generate ~90,000 kWh per year achieving ~ $12k offset against
Barre's electricity bill.
THE FINANCIAL CASE
Rentricity’s energy recovery systems are durable and reliable,
designed with a 40-year lifespan w i t h little need for
maintenance. The rate of return is very attractive, with a much
shorter base case payback period than other renewable energy
systems and project costs around $0.04/kWh. Federal, State
and
local incentives including, grants and other subsidies,
increase the rate of return and decrease $/kWh dramatically.
The city of Barre, VT, was awarded $125,000 in grants, including
$100,000 from the Clean Energy Development Fund, and $25,000
from the ANR Green Reserve Fund.
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