STEAM SYSTEM ASSESSMENT TOOL
(SSAT): OVERVIEW

Bill Moir, P.E.
Department of Energy
Vancouver, Washington

New Steam Tool: Steam System Assessment Tool (SSAT)
Purpose: Software tool to evaluate every aspect of a complicated or simple steam cycle.

A Department of Energy certified steam system heat balance. The result will be a
standardized opportunity analyses for each plant surveyed.

SSAT Can Evaluate These Key Steam Improvement Opportunities

Real Cost of Steam Condensate Recovery
Steam Quality Steam Trap Operating Efficiency
Boiler Efficiency Heat Recovery
Alternative Fuels Flash Steam Recovery
’ Cogeneration Opportunities Steam Leaks
Steam Turbines vs PRVs InsQIation Efficiency
Boiler Blowdown Emissions Calculations

SSAT Can be Used in Two Ways

) Information about the existing system is entered into the program and 18 different
projects can be exercised to evaluate the impact on the existing plant.

(2) If the desired improvement is not one of the 18 available projects the system can
be modeled twice and the results compared.
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The 18 Projects in SSAT

Change in steam demand HP to condensing steam turbine

Use an alternative fuel Feedwater heat recovery exchanger on
condensate vent

Change boiler efficiency Feedwater heat recovery exchanger on
continuous blowdown

Change boiler blowdown rate Condensate recovery
Blowdown flash to LP header Condensate flash to MP header
Change steam pressure Condensate flash to LP header
HP to LP steam turbine Steam trap losses

HP to MP steam turbine Steam leaks

MP to LP steam turbine Improved insulation

Key SSAT Features

+ Choice of 1, 2, or 3 header pressure models
* Schematics of model steam system
» Estimates of site environmental emissions
* Major equipment simulated:

boiler

back pressure turbines

condensing turbine

deaerator

steam traps, leaks, insulation losses

pressure reducing valves

flash vessels

feedwater preheat exchangers
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Stesm System Assessment Tool
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Driving Force

What is the main driving force for improving a steam system?
$5$%
*« Energy

* Reliability

* Maintenance

» Productivity

*  Quality

+ Cost avoidance

* Emissions reductions

Measure

You are not managing what you do not measure.
+ steam flow, total steam generated

+ fuel used, cost of fuel

» electricity used, electricity cost

= flue gas oxygen (excess combustion air)

= makeup water used
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New Dry Kiin Systems

» For a new system, an evaluation should be made of generating steam at high pressure
with superheat, reducing the steam pressure to the dry kilns through a steam turbine
generator, and using the exhaust steam to dry lumber.

 This cycle would provide the facility with all of its electricity requirements and all of its
steam for drying lumber.

* The above system will provide the faculty with the lowest possible energy costs.

Utility Power Cycle
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Industrial Power Cycle

Steam generated at high pressure and temperature.
Steam pressure reduced through turbine generator.
Exhaust steam used to dry lumber.

Electrical
power
production
Fuel

Input

Thermal
demand

Improving Existing Dry Kiln Systems

Reduce stack losses
reduce excess combustion air
economizers, air heaters
Reduce blowdown losses
reduce makeup water
improve makeup water quality
install blowdown heat recovery
Recover Energy in Distribution System
recover more condensate
recover sensible heat in the condensate
improve steam trap maintenance
improve insulation

Western Dry Kiln Association 66 May, 2005




Identify Boiler Losses
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Economizer
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Steam Distribution Losses

Steam leaks

Heat transfer loss through insulation
Condensate loss

Overall system

Steam Leaks
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Condensate Return Example

Condensate ;
termperature entering | | Level
boiler water systemis | Comiroll
180°F

Makeup water
tenperature is T0°F

Cascade Condensate Systems

High Pressure Steam To Low Pressure
Steam System

Level
4 Contral

From Additional Steam Traps

To Condensate System
(pumping may notbe
required)
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Demonstrating the Usefulness of SSAT

Three-header system example
200, 100, 25 psig
Wood waste boiler
30,000 Ibs/hr steam load
2,000 kW site electrical load

Evaluating steam improvements
Boiler efficiency change
Boiler blowdown improvements
Condensate flash to LP
Reduce steam leaks

Steam System Assessment Tool
a Stack Loss Calculator
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Steam System Assessment Tool
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Fuel Savings or Steam Capacity Increase

mBoiler efficiency is equal to the energy outpui in the steam divided by the energy input
in the fuel.

mif we improve the efficiency of the boiler and hold the steam use constant, as shown in
the SSAT model, we can save fuel and reduce our operating expense.

mif we improve the efficiency of the boiler and hold the fuel firing rate constant we can
generate more steam. In our example, we could increase steam production 8,000 ibs/hr,
improving the capacity of the system by 26 percent.
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Using SSAT
The software is free and available at the Office of Industrial Technology web site.

Originally we thought that facilities would be able to download the tool and use it to
evaluate their system.

We have found that it takes a good steam system background to be able to use the tool
effectively and the Department of Energy provides one day end user courses and they
provide a list of Certified Steam System Specialists. These are people that have attended
intensive training on the use of the software tools and have then been tested on their
knowledge.

Two Types of SSAT “Help”

On-line Version Text Version
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For Further Information

Tony Wright, Oak Ridge National Laboratory: phone: 865-574-6878
fax: 865-576-6642 — email: wrightal@ornl.gov

Best Practices Web Site Address: www.oit.doe.gov/bestpractices

“Steaming Ahead” Web Site Address: www.steamingahead.org

Bill Moir, Steam Engineering, Inc.: phone: 503-704-7158
email: billmoir@ steamengineering.com
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