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ON-SITE POWER SOLUTIONS
WITHOUT LIMITS!
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WHO WE ARE... ﬁ
NSEE is a New Hampshire based company

specializing in the design and sales of power
systems using electronic power converters.

We use unique system archetecture designs to overcome difficult permitting
issues for interconnection, with flexible and redundant control solutions to
provide on-site power solutions tailored to any site.

We can create parallel, un-synchronized, micro-grids that allow for significant
gains in DG penetration levels and power reliability.

By using rotating engine or turbine generators in non-synchronous operating
modes, we can improve the efficiency and operating performance of these
generators to provide economics and environmental performance superior to
that of large grid connected generators.

Pareto Energy is a Washington, DC based company
specializing in solving the economic, legal and political
challenges of on-site power project development.

Pareto works with public and private entities to N
advance power systems projects that are economic, RN\
environmentally friendly and provide needed capacity, anH’“
reliability and quality to end users.

This is primarily accomplished through establishment of legal entities known as
“‘Energy Independence Districts”, or EID’s. By making use of both thermal and
electric power production and use in areas with different types of loads located

together, significant efficiencies and economies of scale can be combined. Good

candidate areas for EIDs include urban downtown areas and campuses.

With on-site power generation, the significant problems of rebuilding and
expanding the present electrical transmission and distribution system can be
eliminated. Pareto is helping to make that future a reality.



INNOVATIVE POWER LAYOUTS FOR BUILDINGS...

An indendent microgrid with on-site DG and possible independent power feeds can
be incorporated into existing buildings, without the need to upgrade the existing
utility grid so long as energy is not “net metered” back onto the utility grid.
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If any single source of power or inverter has a failure, the others keep running to

keep the grid live without disruption. The power layout can be expanded, or broken
into more independent grids as required.




ADDING DG WITH THE PARALLEL MICRO-GRID SOLUTION...

Where there exists an exisitng power distribution grid, such as the one shown
below, additional distributed generation and energy storage can be added through
a “cut and splice” topology as shown with the blue microgrid controller
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Note that the main advantage to this circuit topology is to allow the addition of distributed
generation and/or energy storage without the units being “interconnected” or tied in
parallel to the utility grid. This saves the need for “interconnection” permits for each DG
source, or the need to upgrade the utility grid to accommodate the DG sources.

To the utility grid, the addition of the microgrid controller appears as a load shed, much
like adding a variable speed drive to a previously fixed speed motor.

The main drawback is that energy generated must be consumed by the microgrid loads.
It cannot be sent back to the utility grid from the DG units unless a full interconnection
study is completed, and then the amount of power allowed will be subject to the normal
penetration depth limits, queues, upgrades, costs, etc.

The aim of the design is to use DG power to offset the need for the purchase of retail
priced power, not the sale of wholesale priced power.



THE MICROGRID CONTROLLER IN MORE DETAIL...

Below is a diagram that represents the main components in the preceding blue box
shown as the microgrid controller.

It is shown with power flow direction arrows assuming that all the DG power is
consumed by the loads. Any additional power required for the loads can still be
purchased from the grid. There are bypass switches to enable the whole system to
be bypassed, and the load feeds put back to their original layout. This arrangement
also makes for a short down time requirement for bringing the system on line.
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Note also that many more components could be tied together on the DC buses.

Note also that there are two separate DC buses shown, such that a failrue in one will
not affect the other. The output power converters operate together to give the
performance is though the DC buses were tied together. This concept can be
expanded with several DC buses, depending on power level requirements and
redundancy requirements.



THE NON-SYNCHRONOUS GENERATOR...

The advantages of using rotating machinery in a non-synchronous mode generally

include;

e Much lower turndown ratio and better efficiency by running at the optimum

mechanical speed for the power output

e Better combustion control, efficiency and emissions by not requiring high output

response capabilities

e Being able to supply high dynamic output response by using the inherent inertia of
the rotating mass as energy storage, along with added storage if needed
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NEVER BUILD ANOTHER CENTRAL POWER PLANT
AGAIN !

Using independent grids controlled by electronic power converters, as much new
capacity as required can be added, without having to upgrade the existing grid.

This eliminates the need for costly upgrades to the transmission & distribution
system in order to deliver the new capacity. The power converters can also be used
to strengthen the exisitng grid to drive more capacity through it.

The new small but highly efficient N.Gas combustion technologies can be more
cost effective than large power plants, especially when the thermal energy is used
instead of wasted. New concepts in DG power generation are making these
efficiencies even greater. As new technology comes along, it can be easily
integrated into the new grids.

See the diagram below for an example of what a small town distribution system
might look like with it's total load doubled, but no upgrades to the existing system,;
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FOR MORE INFORMATION, PLEASE CHECK OUT OUR WEB
SITES, OR CONTACT US DIRECTLY...

Pareto Energy Ltd.

1101 30'™" Street NW
Washington, DC
(202) 625-4388

www.paretoenergy.com

SEE

94 Middlesex Rd.
Merrimack, NH
03054

(603) 546-5785

www.nonsynchronous.com




