ABOUT NuSTREEM
NuSTREEM produces modular, standard, digital, continuously optimizing, and
easily maintainable hydropower equipment.
NuSTREEM’s product is based on technological evolutions that make a significant
difference in the performance of a long-accepted hydropower turbine paradigm.
The performance changes we have developed eliminate the need for a dam, offer
a decentralized generation capability, the ability to harvest energy from existing
hydropower intensive systems, and provide a low environmental impact, all with a
low setup and procurement cost.
Our team believes in our product, not only in its ability to make an economic
difference to our customers but also in its ability to be at least a partial answer to
the responsible power-generation needs of our community and our world.
We provide an extremely efficient machine to extract clean energy from a
renewable resource with minimal impact on the environment

Location
NuSTREEM is in a conventional historic “New England Mill,” called The Kirby Mill, in NorthEast Connecticut. NuSTREEM Hydro Turbines power our facility. We have our offices and
manufacturing on the first floor. We focus on final assembly and test; however, we also
have machining, welding, and paint capability, as well as other support facilities and
equipment. We take full advantage of our local manufacturing capability, as Connecticut
is known to have extensive sub-tier manufacturing resources due to our aerospace,
submarine, and defense industries. Being within five miles of the University of
Connecticut, we have easy access to a wealth of talent and capability. Connecticut’s
reputation is for the availability of an excellent professional workforce, as well as a strong
character and work ethic.
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Unique Attributes of NuSTREEM
NuSTREEM is a company with all its principal vendors within the USA. NuSTREEM’s
products are all made in the USA. The founder and original designer had the ambition to
source the materials and manufacture the product within a reasonable driving distance,
therefore included “US and local” as a standard in the design. There are no specialized
processes or unique manufacturing tools necessary in the design of our products that
require specific or unique vendors. We manufacture using conventional means, thereby
allowing any reputable high quality, high-performance vendor to have the capability to
support our requirements.
This approach to vendor sourcing results in reliability and maintenance advantages as
the maintenance is dependent on commonly supplied items across a competitive range
of sources that are managed locally. This provides for maintenance planning and
responsiveness that can be set up at the end-user facility.

Why NuSTREEM
The US and the world are converting to renewable energy in the need for cleaner, better
ways to produce energy. The hydropower community has recognized that the future of
hydropower is modular and intelligent small hydropower equipment that protects, even
improves our environment. NuSTREEM saw this need coming over a decade ago. Today,
we can quickly deliver modular and intelligent equipment that has been proving its
reliability for over six years.
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NuSTREEM PRODUCT OFFERINGS
NuSTREEM’s has four product offerings; each is an integral part of a high performing
hydro turbine system but can also be used independent of each other. These four
elements consist of:
•
•
•
•

the NuTURBINE™
the NuBRAKE™
the NuTECH™ Controller
the NuCONTAINER™
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NuTURBINE™
The foundation of our product offering is the NuTURBINE package itself. This is a
contemporary Dual-Regulated Kaplan design with electronically controlled, motor drive
actuated wicket gates and runner blades. Although its basis is founded in the tried-andtrue Kaplan style turbine, NuSTREEM has a patented design variant that can take full
advantage of current electronics technology and intelligent control capabilities. The
NuTURBINE has several key attributes that we outline below making it the most reliable
turbine in the industry.
NuSTREEM’s Kaplan Turbine
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NuTURBINE Modularity
The NuTURBINE is designed as a highly modular system component with the intention of
delivery on a single skid with connection points. Our ambition is to provide a simple pointto-point connection guide for ease of installation, simplicity, and low cost. The
NuTURBINE is fully operational as delivered, without any further mount or calibration.
Adjustment is available; however, the initial settings are provided from the factory.
Everything, including the generator, is mounted to the same turbine platform and can be
dropped in place.
This method of construction can be significantly less expensive
regarding the costs of the civil works

Generator Sizing
The generator can be sized
from 75kW to 250kW
depending on site needs. The
mounting of the overall turbine
is common to the choice of
generator. We offer a standard
mounting for a range of
generator sizing and can,
therefore, allow the user to
select the generator. The
modular turbine frame can
accommodate generators from
75kW to 250kW in standard
404T to 449T frame sizes.
The NuTURBINE, when used in
a the NuCONTAINER has
additional sizing and location
considerations. The details of
which are considered and
resolved by NuSTREEMS’s
engineers. We also can adapt to
the synchronous generator
operation.
The generator is a selectable element based on the applicable power capacity.
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Environmentally Acceptable Lubricants
NuTURBINES’s lubrication system is water quality sensitive and uses Environmentally
Acceptable Lubricants in water-sensitive locations. Food grade grease is utilized in these
areas to minimize any environmental impact should a seal fail. The lubrication system is
accessible using fittings on the exterior of the turbine case. Assemblies outside the water
path are within sealed assemblies. This makes the NuTURBINE an environmentally
friendly alternative.
Ongoing Maintenance
The NuTURBINE has been designed by a skilled team of machine designers with an
increased focus on longevity and ease of maintenance. The ongoing maintenance costs
are minimal, while the access and ease of operation provide an unusually “easy to
manage” usage life.
The expected life is forty plus years with proper maintenance and lubrication. Belt
tensioning, lubrication, and external fastener tensioning is to be performed on a routine
schedule. Belt tension should be checked yearly and is expected to be tensioned every
few years. Lubrication should be performed every 2,500 operating hours. The
NuTURBINE boasts a maintenance access cover allowing for repair to the spindle bearing
or belt without removing the NuTURBINE from the powerhouse. The spindle assembly is
cartridge-based, containing the shaft, bearings, seals, and other components.
Summary
NuSTREEM is describing our Model LR-250 Dual Regulated Kaplan Turbine. Included in
either Turbine system options are the following elements.
•
•
•
•
•
•
•
•
•

NuTURBINE
NuBRAKE Braking system
NuTECH Controller
Induction Generator (see below)
Belt drive
Runner Position Actuation
Wicket Position Actuation
Standard sensor package internal to the turbine system
System Mount/base
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Fundamentals:
Design Flow
Runner Diameter
Runner Speed
Inlet Diameter

85 CFS
32 Inch
372 RPM
48 Inch

Site Net Head
Power at Full Flow and Head
(250 kW Scenario)

8-40 Ft
estimated to be approx. 242 kW

When considering the total cost of ownership of an asset, our NuTURBINE is a
clear industry leader. NuSTREEM uses manufacturing techniques that focus on
reliability and longevity of our offering. Our Engineers have built in modularity for
ease of installation. Finally, our environmentally friendly solution makes the
NuTURBINE a triple bottom line winner.
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NuTECH™ Controller

Kaplan turbines by means of their dual regulation have the capability to provide
high efficiency output over a wide range of flow and head.
The common method to optimize the output of a
Kaplan is to use combination or cam curve. Cam
curves as delivered by manufacturers are typically
based on either scaled model tests, simulations such
as those based on computation fluid dynamics or
results from both types of modeling. These methods
can produce non-optimal results due to scaling
effects or modeling uncertainty among other reasons.
Index testing aims to improve manufacturer cam
curves by characterizing the turbine in operation.
Such testing typically requires expensive consultants,
downtime for the unit under test, and optimizes only
for one value of head.

NuSTREEM’s patented NuTECH Controller provides the intelligence to
tap the unused potential of any Kaplan turbine by maximizing efficiency
regardless of the hydraulic or machine conditions
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One aspect of the innovative design
concept of the NuTECH Controller is
to make cam curves and index
Flow
Wear
testing a thing of the past by
optimizing for each operating point.
Head
This approach ensures that any
inefficiencies by operating at a
different condition in which the cam
curve was generated are eliminated.
The monetary benefit is twofold by
Optimal Settings
improving efficiency over what is
typically achievable via cam curves and index testing as well as eliminating the
cost associated with the index testing. The other innovation of the NuTECH
Controller is to perform the optimization without requiring a measurement of the
flow through the turbine. There are several advantages to optimization without a
flow meter:
1.
2.
3.
4.

Significant reduction in cost
Significant reduction in installation effort and time
Faster optimization convergence
Less wear and tear on actuation hardware

Efficiency Curves
A general concept of the effect of our NuTECH Controller’s efficiency intelligence
is related below. Of note is the ability of our intelligence to change and flatten the
efficiency curve, allowing the turbine to generate energy over a much broader
spectrum of flows efficiently. Testing was performed on a NuTURBINE in power
control mode, the performance was evaluated with the NuTECH Controller. In
order to have a baseline for comparison the performance of the unit was also
evaluated with the original cam curve. Figure 2 shows that there is an efficiency
gain throughout the operating range but that it is most prominent at low flow and
power.
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Comparison of TG Efficiency with NTC’s Optimization vs. Original
Cam Curve at Maximum Site Head

Given these efficiency gains, our NuTECH™ Controller provides the best
ROI in the industry
The NuTECH Controller is available as a complete control system when delivered
with NuSTREEM’s NuTURBINE. As a standalone product the NuTECH Controller is
intended to be fielded as a controls systems add-on that interfaces via a standard
communications protocol to a pre-existing plant control. This approach minimizes
installation effort and time as well as risk to the safety of the equipment.

Flexibility
Since our control firmware is accessible for adjustment or modification either through
ethernet connection or remote communication, we can adjust any feature or parameter.
For example, we can slow the effective adjustment rate, limit the adjustment distance
and speed for each adjustment, and change any other foreseeable variable that may help
minimize wear.
Summary
Our efficiency-enhancing control algorithm optimizes your turbines performance
with any change in conditions, including flow variability, water levels, wear on
turbines, blockages, and more. Our patented algorithm has seen up to a 20%
increase in efficiency.
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NuBRAKE™

NuSTREEM’s braking system (patent pending) is unique to the market and can be
purchased separately for retrofit into existing turbines. It is an elegant, simplified, and
relatively small system that provides equivalent or superior capabilities to older, more
expensive methodologies.
Illustration and Photo of the NuBRAKE

Operation
NuSTREEM’s braking system is a gas over hydraulic braking system that effectively
brakes (closes the wicket gates) upon emergency situations or in controlled closures.
Closure timing is programmable, either manually using a settable valve or automatically
through an optional automated valve with communication to the local NuTECH Controller.
Timing can range from a few seconds to tens of minutes.
The brake is reset without manual intervention. Upon elimination of the emergency or
upon a directed request to reset, the servo screw drives the brake back to the closed
position to reset and lock the cylinder and re-pressurize the gas reservoir.
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The Patent Pending NuSTREEM Overspeed Shutdown System is a self-contained
hydraulic actuator that is integrated into the screw drive for the wicket gate ring. In the
event of an over speed, the actuator extends to close the wicket gates to the fully closed
position. The standard setting will close the wicket gates from fully open to fully closed
in 15 seconds. The actuator extends at a linear rate if using a manual valve. For example,
if the wicket gates are half open at shutdown, the time to fully close is approximately 7.5
seconds. The actuator consists of a pressure vessel, a differential hydraulic cylinder, a
solenoid control valve, a flow control valve, a screw drive assembly, and plumbing,
including bleed valves.
If the valve is programmable, the wicket gates can be closed in a non-linear manner. This
could be used to minimize backpressure problems in the overall site, as well as provide
less stress on the mechanisms and therefore more margin in their reliability and longevity
predictions.
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NuCONTAINER™

NuSTREEM’s NuCONTAINER standard design takes advantage of industrystandard ISO shipping containers, as well as our standard NuTURBINE to provide
a modular system intended to minimize installation and site costs. Below is a
representation of a “single” turbine housed in a container to help in describing the
concept.
Single NuCONTAINER Configuration

The NuCONTAINER system is a new, novel approach to hydro site construction.
Increasing modularity provides building blocks that can standardize setup and
execution thereby simplifying and reducing costs of the systems.
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Features
The NuSTREEM concept of hydro power generation is to provide remote access
and control for isolated installations and to allow the minimal support staff
possible. The maintenance and support can be provided through monitoring
“exceptions” or “notifications” that initialize activity rather than routine periodic
overview.
The NuTECH Controller provides an automated intelligence that can be accessed
remotely. This provides management of the asset, or family of assets, through a
central location not necessarily co-located with the site.
Further, we are providing overall access to the site through remote access to the
main PLC. This allows overall site characteristics to be accessible.
The modularity of the containerized system helps in providing a common element
that operations staff has to “learn”, thereby supporting a quicker and easier
understanding of the system for ease of maintenance of the repeated design.
It also allows the site owner to store the common component, the turbine, in
inventory and easily replace turbines requiring maintenance, refurbishment, or
other non-routine events. The owner then has the option to send the original back
to the factory. This provides a simple maintenance plan without specialized
capabilities at the site.
This NuCONTAINER system is easily transported to the hydro site using standard
rigging methods. In addition, the container, including three turbines, could be lifted
by air and placed in remote locations.
Construction and Configuration
The basic construction of the container begins with a standard forty-foot shipping
container (assuming three turbines; twenty foot for a single turbine).
Reinforcement to the floors and the walls are provided to ensure structural
integrity. Turbines are installed at the factory with all accessories.
Bulkhead style connections are provided at the walls of the container to allow
connections to the penstock and draft tube.
Access to the interior of the container is through the end doors as well as through
a top hatch or side wall access door depending on the quantity of turbines housed.
Passive ventilation is provided for most locations. For hot climates, mechanical
systems can be utilized to regulate the internal air temperature and humidity.
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Triple NuCONTAINER Configuration

The container will have a power panel as shown below that feeds electric power
to the controls distributed in various panels and enclosures. This configuration
will be common across containers with the one exception being the number of
NuTECH Controllers will be consistent with the number of NuTURBINE’s housed in
the NuCONTAINER. Ancillary lighting is provided to ensure the internal areas are
illuminated for routine maintenance or other required access to the turbines.
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NuSTREEM ADVANTAGES
Uniquely Qualified Design Team
NuSTREEM’s products were conceived and originally designed by an extraordinarily
successful team of machine designers from the aerospace industry. Having been
entrenched in designing machines that must work without fail and with super high
efficiency, they brought the ultra-modern world to hydro equipment design.
Manufacturability as a Focus
The design team focused on finding US based vendors using common tools and
equipment thereby allowing us to deliver equipment rapidly and bypass the difficulty
caused by having a few rare nondomestic vendors capable of sourcing parts. The entire
design was conceived using common parts, common sourcing, common fabrication
methods, common assembly equipment and ease of movement for the logistics of
delivery.

Long-Term Support and Constant Improvement
Since all the key attributes of our products were designed and conceived within our
company, we enjoy continued long term control of the product and its evolution. This
eliminates the need to go back to the original designer, or source, if the product is scaled
or evolves and adapts to other applications. We also offer rapidly deployed field support
service so we can be on the ground, any where in the world to support your needs.
Modularity and Ease of Implementation
Our equipment is modular and exceptional in its ability to integrate into your hydro site
system with ease.
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Installed Projects
NuSTREEM has two installed projects. One installation is beside NuSTREEM’s
manufacturing facility, while the other is in Massachusetts.
Our Headquarters Hydro
There are five (5) turbines that are installed at our headquarters in Mansfield, CT. This
site is an independently owned hydropower generation facility operating beside our
facility. It houses five NuTURBINE LR-100’s, sized with 100 kW generators for a maximum
total output capacity of 500kW. The site has approximately 17ft of head and 450cfs of
flow. The choice of five 100 kW turbines rather than fewer >100 kW turbines was based
on using the optimal capability of the variations of the river to generate energy.
Using multiple turbines for high-variability rivers ensures optimal efficiency throughout
the flow dynamics by using the ability to turn on or off turbines. As a result of adding or
subtracting turbines, the active “on” turbines are all working within their optimal
efficiency, if the appropriate number is chosen in accordance with the current flow of the
river.
In addition, considering the frequency of low flows of the river, the decision to use a highresolution configuration of turbines ensured the capture of the lowest flow conditions.
Low water flow conditions suggest the use of a single turbine that can produce energy
from as little as 15 cfs. The turbines were installed in 2014 and have in-excess of twentyfive thousand hours per turbine. The current owners have said the resulting maintenance
has been “better than expected” and “excellent.”
Hydro Site (500kW)
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Massachusetts Hydro Power Site
The NuTURBINE LR-100 installed in a small site in Massachusetts; here
NuSTREEM has installed a single NuTURBINE using a 100-kW generator this
turbine was also installed in 2014. This installation also has in-excess of twentyfive thousand operational hours.
The generator size chosen was due to the energy available in the river. The
application is a replacement of two older Francis turbines that were no longer
operating efficiently in a small dam configuration.
The operator of this facility is happy with the turbine after approximately five years
of operation. He said that the uptime and the efficiency of the system were greatly
improved from the former installed turbines.
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