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La BB Turbosteam’s Mission

e To profitably help our customers reduce energy
costs and lessen their environmental impact by
converting wasted energy into useful energy.
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hs’%’gfﬁ Business Model

e Project Feasibility: identify customer value-drivers (IRR, NPV,
reliability, unit cost) then customize a solution to their energy
plant that maximizes this value.

e Eguipment integration: deliver a modular unit for ease of
construction with mechanical and electrical installation design
services to deliver turnkey projects.

e Startup & Commissioning: provide all startup & commissioning
services for all equipment, leaving the site when operators
have achieved proficiency.

e |Long-term service: extended service contracts to maximize
annual power production, with in-field visits and web-based
system monitoring.



Presenter
Presentation Notes
We are essentially project developers.  Our projects tend to be much smaller than most power plants.
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L4 BB Biomass CHP

e Benefits of CHP

e Unparalleled efficiency

e Reduced grid congestion

e Power factor improvement
e Benefits of Biomass

e Carbon neutral

e Lower cost fuel

This is a particularly powerful combination where
biomass fuel is produced on site.


Presenter
Presentation Notes
I know I’m speaking to the choir about the benefits of CHP.  We all know the efficiency benefits of using the waste heat from power generation cycles to produce heat that is needed locally.



Biomass is essentially the only dispatachable renewable energy technology.  I think that’s why it’s so important to have some biomass in the mix.  Using the carbon neutral and lower cost biomass fuels, combined heat and power projects can be even more beneficial.



There is a debate happening now in my home state about the relative benefits of biomass.  Questioning the carbon neutrality of biomass plants.  This debate is primarily focused on several large projects in development that would use the standard 33% efficient Rankine Cycle to generate electricity from Biomass.  And to some degree, I think the debate is a good one to have.



Can  a process to convert biomass into electricity at 33% efficiency be as carbon neutral as a CHP process that converts the electricity at efficiencies nearly three times as great?  This is where 



CHP can help mitigate this debate.   Biomass is perfectly suited for  small scale onsite generation, since  it is a low Btu fuel with relatively high transpoortation costs.


L4 BB |_ong history with biomass in the
wood products industry
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L4 Backpressure Application
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L4 condensing Application
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L4588 Dual Turbine Application
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kd3Tn Temple Inland

e Produces dimension lumber, timbers and decking

e Outlook for future electric rates, prompted
examination of self generation

e Turbosteam engaged to assess feasibility
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kd3Tn Temple Inland

e Waste from mill burned in a stoker-fired boiler
e Steam generated at 380 psig

e Steam users are series of dry kilns utilizing 150
psig

e Peak steam load at —100,000 Ib/Zhr




kd 5T Selecting Steam Turbine

Every process steam load profile warrants careful study

Steam Load
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There is no universal optimum: depends upon capital cost,
system operating profiles, energy rates, estimates of future
future growth and overall financial objectives.



4T Example: Temple Inland

Turbine Design & Performance

e Project designed for upper range of steam flow
and —1 MW, but expected to operate in the range
of 70,000 Ib/hr —800kW

e Automatic nozzle valves help to increase
efficiency at part loads
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Léitn Unparalleled Efficiency

Electric Output 936 kWe
Energy from Steam 30,934 kWth — 29,946 kWth

Efficiency = = 94.7%

Steam from Boiler
o 30,934 kW

52 kWLOSSGS

873’2(2)8 o/ / Electrical Output
psig
1204.55 Btu/lb 936 kW,

Steam to Process

e 29,946 kW
87,628 Ib/hr
150 psig
1166.06 Btu/lb



u!%%’ Turbine Generator

e Steam Turbine

e Single Stage Dresser
Rand Model RLHB24

e 1040 KW @ 3638 RPM
e Steam condition inlet:

e Inlet 380 psig

e Exhaust 150 psig

e Synchronous Generator
« 1800 RPM
e 4160 VoIt




kdsten Project Metrics

e —1 MW of —95%0 efficient, clean power

e Project payback less than 2 years

e Based on expected operating loads, the
project reduces CO, emissions from less
efficient grid electricity by over 4,000
ton/yr




AT These projects are attractive-just

not always to hosts focused on
their core manufacturing processes

A Typical Turbosteam
Opportunity

Customer ROI fo
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435 What can help?

e |nvestment tax credits
e Production tax credits
e Loan programs

e Standard offer programs

e New Source Review consideration
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For more information:
www.turbosteam.com

TURBO
mSTEAM 161 Industrial Boulevard

A Division of Recycled
Energy Development 1 Urners Falls, MA 01376

413-676-3016

BILL BULLOCK bbullock@turbosteam.com
General Manager
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