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'Locomotive Emissions Control
r LECS) designed to capture and treat
‘aust emissions from railroad locomotives
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= Vanced Maritime Emissions Control
= —— ’S'istem (AMECS) designed to capture and treat
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- lie exhaust emissions from ocean-going vessels
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= Barge-Based System
— Shore-Based System
— Multi-Capture and Treatment System



Emissions Treatment Subsystem

Picture of the Actual System
Demonstrated and Tested In

~_
Roseville, California
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Successful Demonstration Program

 The objective of the tests at Union Pacific
Rallroad’s J. R. Davis rail-yard in Roseville,
California was to demonstrate ALECS
capability to:

Remotely attach to a railroad locomotive
around the exhaust opening

- Capture the exhaust gas and direct it via
the overhead manifold system into the




Successful Demonstration Program
(continued)

- Maintain attachment and exhaust capture
while the railroad locomotive is underway
within designated area within the rail
yards

 The test of ALECS was a success, meeting
all the goals described above and more

 The same treatment system is used on




Successful Demonstration Program
(continued)

ALECS DEMONSTRATION PROJECT
J.R. Davis Rail Yard, Roseville, California
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Shore-Based
AMECS
Configuiation
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,, . Barge-Based AMECS
Configuration
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Precondltlonln Cloud! Generation

Chamber (PCC) rl Chambers (CGC) ——
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changer
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Heater (Burner)

Selective Catalytic Reduction (SCR)
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Removal of Sulfur Dioxide (SOz)
Using Sedium Hydroxide

Captured Exhaus

Cooled,

Removal of Particulate Matter
and Hydrocarlhons

Jaste-\Water:
Reservoir



Output Emissions Treatment Subsystem
I; Captured Exhaust Emissions Path




Erflissions Gelginre SUgsster
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Articulating Arm & Placement Depic_:tion of stat_ion
Tower shown with Exhaust & keeping supporting
Intake Bonnet (EIB) @ bonnet attachment
(30 foot radius)
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High temperaturé_
Shroud

Carbon Fiber
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\Wire SEnsors

® Three fixed stack points connected
to floating arm; measure stack
position (EIB shown in closed
position)

* \Wire sensors allow for rapid and
accurate arm adjustment

Sofit Tri-Pod Stack Interface
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ere sensors allow for rapld
and accurate arm adjustment

Wire Sensor designed and
manufactured by Micro-Epsilon

Soft Tri-Pod Standoff
Stack Interface
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Determlnes arm posmmfi‘_'__ 2
~ relative to stack within: one
inch

Positioning Standoffs
(three)
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- Depiction of the EIB being
placed onto a typlcal stra1t s G
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Vertical Compensator

Articulating Arm

Emissions Intake
Bonnet (EIB)
shown unfurled

Typical
Attachment |
Shown for Single
Stack Vessel




Typical Attachment
Shown for Dual-Stack
Vessel

Pair of Emissions
Intake Bonnet's
(EIBs) shown fu
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> Ne ng modi ication! required
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> SIJ.Jsra ial' Reduction of Harmful Pollutants

= r&v oval percentages of sulfur dioxide (SO2),
_,;@ rtlculate matter (PM), oxides of nitrogen NOX)
s EIT above 95%, depending on fuel type
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= "*} Can capture and treat exhaust emissions while ships
== are berthed and anchored waiting to be berthed

® Provides a Cost-Effective solution

—
e




Quesilons & Answers

Advanced Cleanup Tecnnologies,
Incorporation

rlazardous Waste Managerment Specialisis
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Supporting Data

The following slides contain
additional information regarding
Advanced Maritime
Emissions Control System
(AMECS), and will only be used
as required to respond to
guestions



EIB Light Wind Applications

Bellows Bonnet Designed for Light
Wind Applications

Top-View

Side-\View:

— | U//w



EIB Stack Interface System

‘ Swivels (four)
o

Tr-Pod Stanaofi: Stack
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EIB Securing & Release System
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NOx Removal Efficiency vs. Operating Temperature
(Design Temperature = 600° to 680° F)
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Under Lessons Leaned:

IESOIBWING 'rva Improvements are under consideration as a result of the
_)'—‘ffJOfJJrdeJOf_ z d Jiesting Program In Reseville, California
"-z 3
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GHiEEe ONE a mmon housing partition between the Selective Catalyst
Jorl;@ Reactor and the Thermal Management System (shown in

é} ThIS would increase thermal efficiency and reduce the system
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: "_....E.. : jntlnuo‘us Emissions Monitoring System (CEMS); the system deployed
*ﬂs@ems to require a greater amount of technical skill then we believe is
~;——___ -—net'essary In addition, the system cost seems to be high. We will evaluate

other. systems.

—

= \We developed a much better understanding of rail yard operations and the
type of exhaust capture system that would most likely work without
interfering with railroad operations.
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New Design 5
‘ I Assembly Heat-Exchanger
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