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THE PARTIES
1. Plaintiff Clean Air Engineering-Maritime, Inc. (“CAEMI”) is a

corporation that is organized and existing under the laws of the State of a
California having a place of business at 971 South Seaside Avenue, Terminal
Island, California 90731.

2. Upon information and belief, Defendant Advanced Cleanup
Technologies, Inc. (“ACTI”) is a corporation that is organized and existing under
the laws of the State of California having a place of business located at 20928
Lamberton Avenue, Carson, California 90810.

3. Upon information and belief, Defendant Advanced Enviornmental
Group, LLC [sic] (collectively with ACTI, “Defendants™) is a limited liability
company that is organized and existing under the laws of the State of California
having a place of business located at 20928 Lamberton Avenue, Carson, California
90810,

JURISDICTION AND VENUE

4. This action arises under the patent laws of the United States of

America, 35 U.S.C. § 1| et seq. This Court has federal subject matter jurisdiction
over this action pursuant to 28 U.S.C. §§ 1331, 1332, 1367, 1338(a), 2201 and

2202.

5. This Court has personal jurisdiction over the Defendants, and venue is
proper in this Court pursuant to 28 U.S.C. §1391(b), (¢), because, on information
and belief, Defendants have their corporate headquarters and principal place of
business within this judicial district amounting to sufficient minimum contacts
with this judicial district, as well as employing personnel and/or representatives
within this judicial district.

FACTUAL ALLEGATIONS

6.  CAEMI designs and develops a barge-mounted emission control

-1~
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system (“CAEMI System”) designed to reduce engine emissions of ocean-going
vessels entering shipping ports. The CAEMI System captures emissions from
ships and treats those emissions to then release clean air.

7. On information and belief, Defendant ACTI also develops an exhaust
capture system located in the Port of Long Beach to capture and treat ship
emissions. On or about November 3, 2005, ACTI purportedly filed a patent
application titled “Maritime Emissions Control System” that issued as U.S, Patent
Number 7,258,710 (“*710 Patent™) and was purportedly assigned to Defendants. A
true and correct copy of the ‘710 Patent is attached hereto as Exhibit A,

8. On or about May 17, 2012, the City of Los Angeles Board of Harbor
Commissioners (“Board”) approved a Funding Agreement with TraPac, Inc.
(“TraPac”), a customer of lCAEMI for the CAEMI System, for funding a project to
demonstrate the CAEMI System.

9. On or about May 23, 2012, on information and belief, the President of
Defendant ACTI, Ruben Garcia,' emailed a principal of TraPac, the CAEMI
customer, to update TraPac on “the progress of our [ACTI’s] Emission Control
Technology for the at berth regulation for ship emissions.” Following additional
emails exchanged that same day, TraPac informed Mr. Garcia that TraPac had
“selected a vender [sic] to explore an emissions capture/treatment system for a

vessel.” In response to that email, Mr. Garcia responded by email on that same

day that:

I want to be sure you are aware TraPac MOL., Mitsui, signed multiple
NDA’s with us and we have several patents awarded protecting our

technology.

Any violating or infringement from your contractor will be
vigorously enforced,

' On information and belief, Ruben Gaicia is also an officer of Defendant
Advanced Enviornmental Group, LLC [sic].

2-
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If you would like further information please contact me.
(Emphasis added). TraPac forwarded the emails above to CAEMI.

10.  On October 10, 2012, CAEMI initiated this action, pleading causes of
action for declaratory judgment of non-infringement and invalidity of the 710
Patent.

11.  On May 7, 2013, Defendants filed counterclaims for infringement of
the ‘710 Patent as well as U.S. Patent No. 8,327,631 (“the 631 Patent”). On
information and belief, Defendants are purportedly the owners by assignment of
the ‘631 Patent, titled “Air pollution control syétem for ocean-going vessels.,” A
true and correct copy of the ‘631 Patent is attached hereto as Exhibit B.

FIRST CAUSE OF ACTION: DECLARATION OF
NON-INFRINGEMENT OF THE ‘710 PATENT
12.  CAEMI repeats the allegations of the above paragraphs as if fully set

forth herein,
13.  The CAEMI System and other CAEMI products, systems and services

do not infringe, either directly or indirectly, any valid and enforceable claim of the
“710 Patent, either literally or under the doctrine of equivalents.

14. A valid and justiciable controversy regarding the ‘710 Patent exists
between CAEMI and Defendants based on the allegations set forth in paragraphs
6-11 herein. Based on those paragraphs, CAEMI reasonably interprets the
communications from Defendants as assertions that the CAEMI System infringes
the ‘710 Patent.

15.  There is an actual, substantial and continuing justifiable controversy
between CAEMI and Defendants having adverse legal interests of sufficient
immediacy and reality to warrant the issuance of a declaratory judgment regarding

non-infringement of the ‘710 Patent.

16. CAEMI is entitled to a judicial declaration that CAEMI System does
-3-
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not infringe any claim of the ‘710 Patent.
SECOND CAUSE OF ACTION: DECLARATION OF
INVALIDITY OF THE ‘710 PATENT
17. CAEMI repeats the allegations of the above paragraphs as if fully set

forth herein.
18. The claims of the ‘710 Patent are invalid for failure to comply with one

or more requirements of Title 35, United States Code, including 35 U.S.C. §§ 101,
102, 103 and 112.

19. A valid and justiciable controversy regarding the ‘710 Patent exists
between CAEMI and Defendants based on the allegations set forth in paragraphs
6-11 hercin. Based on those paragraphs, CAEMI reasonably interprets the
communications from Defendants as assertions that the claims of the ‘710 Patent
are not invalid and that the CAEMI System infringes the ‘710 Patent,

20. There is an actual, substantial and continuing justifiable controversy
between CAEMI and Defendants having adverse legal interests of sufficient
immediacy and reality to warrant the issuance of a declaratory judgment regarding
the validity of the ‘710 Patent.

21. CAEMI is entitled to a judicial declaration that the claims of the ‘710
Patent are invalid.

THIRD CAUSE OF ACTION: DECLARATION OF
NON-INFRINGEMENT OF THE ‘631 PATENT
22.  CAEMI repeats the allegations of the above paragraphs as if fully set

forth herein.
23, Defendants have asserted the ‘631 Patent against CAEMI,
24.  The CAEMI System and other CAEMI products, systems and services

do not infringe, either directly or indirectly, any valid and enforceable claim of the

‘631 Patent, either literally or under the doctrine of equivalents.

e
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25. A valid and justiciable controversy regarding the ‘631 Patent exists
between CAEMI and Defendants based on the allegations in Paragraphs 6-11
herein.

26. CAEMI is entitled to a judicial declaration that the CAEMI System
does not infringe any claim of the ‘631 Patent.

FOURTH CAUSE OF ACTION: DECLARATION OF
INVALIDITY OF THE ‘631 PATENT
27. CAEMI repeats the allegations of the above paragraphs as if fully set

forth herein.
28,  Defendants have asserted the ‘631 Patent against CAEMI.

29.  The claims of the ‘631 Patent are invalid for failure to comply with
one or more requirements of Title 35, United States Code, including 35 U.S.C. §§
101, 102, 103, and 112.

30. A valid and justiciable controversy regarding the ‘631 Patent exists

between CAEMI and Defendants based on the allegations in Paragraphs 6-11

herein.
31. CAEMI is entitled to a judicial declaration that the claims of the ‘631

Patent are invalid.
DEMAND FOR JURY TRIAL

32. CAEMI demands a trial by jury on all issues so triable.

PRAYER FOR RELIEF
WHEREFORE, CAEMI respectfully seeks the following relief from this

Court:
(a) A declaration and entry of judgment in favor of CAEMI and against

Defendants that the CAEMI System does not infringe any claims of the ‘710 or
‘631 Patents;

-5
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(b) A declaration and entry of judgment in favor of CAEMI and against
Defendants that CAEMI and CAEMI’s customers, including TraPac, are not liable
for direct, contributory or induced infringement of any claim of the ‘710 or ‘631

Patents as to the CAEMI System;
(¢) A declaration and entry of judgment in favor of CAEMI and against

Defendants that the claims of the ‘710 and ‘631 Patents are invalid under 35 U.S.C.
§8 101, 102, 103 and/or 112;

(d)  That Defendants and their officers, agents, employees,
representatives, counsel and all persons in active concert or participation with any
of them, directly or indirectly, be enjoined from threatening or charging
infringement of, or instituting any action for infringement of the ‘710 or ‘631
Patents, based upon the CAEMI System;

(e) Its costs and disbursements in connection with this litigation, as
permitted pursuant to 35 U.S.C. § 284;

(f) A determination that this is an exceptional case within the meaning of
35 U.S.C. §285, and an award to CAEMI of its reasonable attorneys’ fees; and

()  Such other relief, in law and in equity, that this Court deems

appropriate.

Dated: May 28, 2012 MAYER BROWN LLP

,By: \/\ A k/-\lL.......

Michael A. Molano

Attorneys for Plaintiff
CLEAN AIR ENGINEERING-
MARITIME, INC.

G-
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1
MARITIME EMISSIONS CONTROL SYSTEM

BACKGROUNI OF THE INVENTION

The present invention relates (o the reduction of emissions $
from Ocean Golng Vessels (OGVs), and more particularly to
& system for captwring and processing emissions from OGVs
i the vielnity of 2 port,

A substantial quantity of pollutents are produced by

boming el in OGVs. The pollntants produced when an 10

enyine bums bunker anfor dicrel fuel is 8 complex mixture
of thousauds of gases and fine porticles, commonly known
as soot, which contains more than forty toxic air contami-
nates. These contaminates inclnde arsenic, benzene, and

formaldebyde along with other ozoneforming pollutants 1s

that are components of smog and acid rain, such as carbon
dioxlde (CO,}, sulphur dioxide (80,), and nitrogen axides
(NO,). Ao OGV may create and exhaust as much NO, as
12,500 muomobiles or 85 an oll refinery, and thus is o

substantial heslth risk to port workers and residents of 20

surrounding compounities, and may physically damage
stroctures and equipment.

BRIRF SUMMARY OF THR INVENTION

25

The presexn juvention addresses the above and other
needs by providing an Advanced Marltime Bmlssions Con-
tro]l 8ystern (AMBCE) comprislng a muliplicity Bxhauvst
Intalke Boonets (B1Bs), an Emissions Capiure System (BCS)
comprising & tower and actuating arm, an Advanced Marti-
time Brissions Control Unlt (AMBCL), and & duet con-
neeting the BIB to the AMECU, The AMECS is prefecably
movnted on an Unpowered Seegoing Barge (USH),

The AMRCS is deployed when an Oceen Going Vessel
(OGV) Is ut sea, for cxample, when the OGV is approaching 3
the three mmiles lmdt. The USB carrying the AMBCS, is
arsisted by 2 tug to meet the OGV st a point off the coast.
An the UBB approaches the OGV, the tug positions the USB
alonp, the OGV slde opposite to the side fom which the

OGV will be walosded. Once alongside the OGV, the USB 49

is seoured 1o the QGY, and preferably, & siabilization arm, iy
exlended botween the tower and the QGY, to absorb shock
and provide stebility for the RCS. The BCS is then activated,
hosfing an BIB selecied from a multipliclty of BIBs shaped

o accommodate the parficular ship's stack cosfignration, 45

onto the stack, An EIB aftachment mecheanism {preferably
including a soft belt which may be fightened around the
stack by demwing a cord) is then actusted 1o create & soft
attachment befween the EIB and the ship's stack, Once he

USH is seoured to the QGV, and 213 js properly atteched to so

the stack, the AMBCU is started thereby forming a pressure
drop in the duct, This beglns the process of divecting the
stack exhaust info the AMECU residing on the USB. A
shroud is then Jowered from a upwasd end of the BIB over

the BIB, thereby forming & sead around the stack; An end s

segment of the ardicolating arm is then retracted, Jeaving a
flexible end section of the due connected to the BIR. Thus
aftached, the nssembiy is able fo sustain movement between
of the USB relative to the OGV of approximately fve

vertical feet and approximately five horizontal feet, without 6o

adversely effecting the attachunent of the BIB or placing too
great n siress on the stack,

The OGY snd sttached USB are then guided into port and
docked, The AMECS system may remain slongside the

OGY, cnsuring that the exhausted emissions are reduced as g5,

ruch. as exlsting technology can provide. Allernatively, a
shore based AMBCS may be comnscted to the stacle white

30

w

2

the GGV is docked. When the QGY is ready for departore,
if is guidad ont of the harbor and out {0 sea & distance of, for
example, approximately three miles, where the EIB is
delached nnd the OGV is released aliowing it to proceed fo
Its next destination, To release the EIB, the blowers are shut
down, the shroud refracted, the artloulating arm reat{ached,
apd the tension to the cord removed allowing the belf 1o
relax, theteby pormitting the EIB 10 be removed, The
AMECS is then retumed to its serving dock where any
stored solid contaminates are removed and the system
readied for the next QGV to arrive.

In accordance with one aspect of the invention, there is
provided an Advanced Maxitine Broissions Control System
(AMECS) for Ocean Going Vessels (DGVs) comprising a
barge, a tower mounted o the barge, an axdficulating arm
moundted to the tower, an Exhevst Inteke Bonnet (BIR)
attached to a lest sepment of the articvlating amm, an
Advaneed Marifitne Emissions Control Unif (AMBCU), and
& duot for carrying the exbaust from the BIB to the AMEBCU,
The B3 captures the exhanst from sn OGOV stack, aud the
AMECU processes the exhavst, The BIB is selected fiom 2
set of several BIBs of different slzes and/or shapes.

An exemplar AMECU 22 includes two primary freatment
systems, The first system accomplishes reduction of aitro-
gen oxides (NOx} as ile primary purpose, and tho second
system focuses on the reduction of Particulate Matter (PM).
Hach eystem may have ae r seenndary benefit, the reduction
of other atmospheric contaminants,

An exemplar first system s a fow-stage particulate/NOx/
80, serubber sysfet. The fitst system inchudes a Pro Con-
ditioning  Chamber (PCC) quonch versel first stage, an
oxidation calumn second stage, a reduction column Hilrd
stage, and & caustic (or polishing) column foueth stage. An
exemplar second syslem Is a wet electtostatic precipitation
systern to further reduce the concentration of PM,

Vations numbers of stages, fonctions of the stages, orders
of the stages, or contaminant reduction processes in any or
al} of the siages may be willzad to construct an AMBCU,
Alternative exemplar first systems may include, bul are not
Bmited to, Selentive Calalytic Reactors (SCR) and various
emexging technologies such as thetmal or plasmea enhanced
catalytic or non-estalytic NOx removal or NOx conversion
eystems, and other technologles 1o reduce NOx or convert
NOx into more benlgn compounds,

Alternetive exemplsr second systems may lnclude, but are
not limited o, washers, ionizlog wet scrubbers, wet serub-
hers, packed colunon serubbers, eyclone scrabbers, impinge-
et scruhbess, eductor scrubbers, vortex scrubbers, venturi
scrubbers, and othérs, as wellas filters of vardous types, both
pessive and dynaric. Sorne of these deviees may also be
used as the first stage fn & multistape system, An AMBECS
inolucing any combinatlon of these, or similar devices, is
intended to come within fhe scope of the present lnvertion.

In gocordance with another aspeot of the invention, there
15 provided a method for emdsalons contral, the methad
comprising secwring a bommet over a stack of an Qcean
CGoing Vessel (OGV), drawing exbavst from the stack
through a duct 10 an enissions controf system, and process-
ing the exhaust by the emisslons control system. Secutlng
the bonnet over the stack comprises positioning a cage over
8 stack, tightening the cage around tho stack, and Jowering
n shroud over the capge. Processing the oxhmemt by the
emisgions control system preferably comprises two primary
treatment systems, The firat syrtem accomplishes reduction
of nitrogen oxides (NOx) ns its primary plrpose, and the
second system focuses on thereduction of Particulate Matter

M.
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BRIBRF DESCRIPTION OF THE SEVERAL
VIEWS OR THE DRAWING

The above and othier uspects, features and advantages of
the present fuvention will be more appasent from the fol-
lowing more particular description thereof, presented in
conjunction with the following drawings wherein:

FIG. 1 is an Advasced Maritime Emisglons Control
Sysicra (AMBCS) according fo the progent invention.

FIG, 2A depiote an AMBCS deploying & bonnet over 2
stack of an Qcean Golng Vessel (OGV),

FIG, 2B shows the bonnet over the stack with an and
segment of an articulating arm refracted from the bonnet.

FIG. 3A shows the bonnet positionsd ahove the stack.

FIG, 3B shows o cage of the bopnet positioned on the
siack,

FiG3, 3C shows n lower edge of the eage drawn avevnd the
stack.

FIG, 3D shows & shroud partially Jowered over the onpe,

FIG., 3E shows the shroud fully lowered over the cage.

FIG, 3F shows the bonnet after the articulating arm is
detached.

FIQ, 4 shows a detniled view of the bonnet over the stack,

FIG. 4A shows o more detailed view of 8 Jower end of 8
xib of the cage,

FIG, 5Ais n side view of an Advanced Maritime Brnis-
sions Control Unit (AMECL) and assochated eguipment,

TG, 8B is a top view of the AMBCU and associated
equipment,

FIG. 6 describes a mefhod for emissions control using the
AMECS acconling to the present Invention,

FIG. 6A described the steps for processing emdssions.

Comresponding reference characters indicafe cormespond-
ing components thronghout the several views of the draw-
ings.

DETAILED DESCRIPTION OF THE
INVENTION

The following deseription ¢ of tho heat made presently
contemplated for carrying out the invention. This descrip-
fion §s nofto be teken in o liniting sense, but is made merely
Tor the purpose of deeribing one or more preferred embodi-
ments of the invention, The scope of the Juvention should be
determdned with reference to the clalme,

An Advanced Maritime Bmdssions Coatro} System
(AMRECS) 18 according to the present havention is shown
genexally io FIG, 1. The AMRCS 10 comprises at least one
Bxbaust Inteke Bonnet (BIB) 14, an Bmissions Capiure
System {(BCS), and an Advanced Merdtime Ensiesions Con-
trol Unit (AMECL) 22. The AMBCS 16 js preferably
mounted on an Unpowered Ssegoing Barge (USE) 12, The
BCS compriges a tower 16, and on articulating amm, The
articulating abm compristag four segments 18«, 185, 180,
and 184 connected by joints 17.

The BIB 14 is preferably one of a multiplivity of shaped
ElBs, and more preferably one of & sét of four shaped PIBs,
each shaped BIB is fonined to cooperate with a different size
and/or shapo stack. The ardiculating arm segments 18a-184
are connooted by joints 17, and the end segment 184 is
detachably atiachable to the BIB 14 wsing a payload grip 27.
A first camera i altached to the sriiculating anm, preferably
on or near the payload grip 27, o ald fu guiding the payload
grlp 27 during astachment to the 313 14, The KB 14 is in
{lnid communication with the AMBCU 22 through » duct 189,
An epd section of the duct 19 proximal fo the BIR 34 is a
flexible duct soction 19a. The duct 19 & comsested to the
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AMECU 22 which processes » flow indicated by arrows 15
to reduce undesirnble emissions, When in vee, the flow
travels from the EIB 14 to the AMBCU 22, Wher not in use,
the EIB 14 may be detached from the arficulating aem, and
rest on an BIB stand 14q.

Tho arfculating aom 180184 is preferably between Ofty
feet and one hodred and twenty fest long, and iz more
preforably approximstely one hundred feet long. The duct 19
is preferably between twelve inches and thirty six inches in
dinmeter, and more preferably approximatély eighteen
incher in dismeter, and is preferably made from stainless
steel, The BiBs 14 are preferably between fifteen feet and
forty feet across, and are suitable for cooperation with stacks
of various shape and up to twenty five Jeot or more #oross.
The tower 16 is prefarably between fifty feet and one
hundred ond twenty feat high, aud is more preferably
approximately one bundred feet bigh,

The actusting arm of the present iavention is similur to
known four section booms used on concrete pump fricks,
for example the KVM 32 built by Schwing Ameriea Inc, in
Saint Paul, Minn. The boom of the KVM 32 ig capable of
reaching as far a5 106.Teof vertically, or 83 feat laterally,
Booms Hke the boom of the K VM 32 are desoribed ia U.S.
Pat. No. 5,460,301 for “Concrete Pump Vehicle™ and duet
jolnt geometres for ugse with booms are described in detal
in V.8, Pat, No, 6,463,958 for “Disirlbuting Device for
‘Thick Substance, Eepeclally Concrate,” The "301 and "958
patent are herein incorporated by reference.

The AMECS 10 is shown with the BIB 34 reslding over
a stack 26 of an Ocean Going Vessel 24 in FIG, 24, The end
segment 184 of the actuating acm remains attached to the
FIB 14, Rollowlng attachment of the RIB 14 to the stack 26
(desciibed in FIGS. 3A-3F), the end segmrent 184 is
detached from the RIB 14 and pivoted fo & stored position ns
shown in FIG, 2B lesving the flexible portion 194 of the
duet, wad 4 wire harness 70 attached to the BIB 14. The duct
19 is supported by a duet support 25 attached to the
articolating anm, providing sufficlent freedom of movement
to allow for some relative reatlon between the USB 12 and
the OGV 24, Preferably, approximately five feet of Jatersl
and vertlcal movement is providad,

The position. of the USB 12 relative to the OGV 24 is
stabjlized by a stabilization ann 11 wonnected between the
fower 16 apd the OGV 24, The amm 11 is proferably
connected fo the tower 16 a little below & midpoint of the
tower 16, and the axm 11 extends approximately horizontaily
to the OGV 24. The arm 11 jocludes & shock absorber to
minimize the Joad on the hull of the QGV 24 and to stabilize
the BCS. The tower 16 and articnlating arm 18q-184 pref-
erably provide sufficient height fo place the BB 14 over the
stacke of common OGVs 24, and more proferably allow
sufficient helght to place the BIB 14 over the stack of the
larpest OGVy 24,

An example of a set of steps of attachinent of the BIB 14
to the stack 26 ate shown in FIGS. 3A throvgh 3¥, The BIB
14 inclnding rihs 28 forming & cage-like sirusture {or frame),
& taps portion 33 above a shrond 30, and a belt 32 near the
hottom of the ribe 28, is shows above the stack 26 {n FIG.
34. The BIB 14 js shown lowered over the stack 26 in FIG.
3B. The downward end of the BIB 14 is drawn fo close
around the stack 26 in FIG, 3C. The shroud 30 is partially
Towered over the ribs 28 in. FIG. 3D, The shroud 30 is fully
lowered over the xibe 28 in PIG. 38. The articulating anm is
detached in X163, 31, and the attachment of the BIB 14 (o the
stack 26 in compete, The steps described ubove are nat
axclupive and, for example, the aticvlating arm may be
detached before lowing the shroud 30 over the ribs 28. The
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FIB 14 prefexably includes eight to twenty four ritss 28, and
more preferably sixteen ribs 28,

A detailed view of the BB 14 is shown in FIG, 4, A top
poriion 33 tesides above the sbroud 30, and prefersbly
comprises & capiure ring assembly 34 at the top of the BIB
14, which capture ring asseinbly 34 is used to attach 1o the
BIB 14 to the payload gtip 27 (see FIG. 1). The capture ring
assonibly 34 Is desigied to be easily sttached and detached
from the payload grlp 27 (see FIG. 1), Ax uppet opening of
the capture ring assembly 34 has a large aperiute, with o
self-aligning Jocking mechanism for engaging the payioad
grip 27, Preferably, the payload geip 27 includes a spring
Iatching mechanfsm which will release locking members
into the caplom King sesembly 34 when the payload grip 27
is in the propet position.

At Jeast one motor 36 is connected ta a hub 40, the motor
36 and bub 40 preferably residing inside the top portion 33
and are indicted by deshed lines in ¥YG. 4. The motor 36 is
preforably a constant-lorque motor that when activated,
tightens a cord 4% thereby compressing the ribs 28 mnd
providing consent pressure fora fiiction-seal, Cord ends 424
and 426 of the cord 42 wind arcund the hub 40, The cord 42
rung down to belt pulleys 45, and then around the outside of
the ribs 28 through goides 43 to draw the ZIB 14 around the
stack 26. The BIR 14 may thus be closed (or compyessed)
around the stack 26 by winding onds the cord ends 424, 425
onto the hub 40, The motor 36 controls the tension on the
cord. 42, to provide an alr seal between the RIS 14 and the
stack 26, to firmly hold the BIB 14 on the stack 26, and to
prevent dmmage to the BIS 14 or the stack 26 during
operation of the AMECS 16,

Shroud cords 44 Joop verticatly around (he oulside of the
HiB 14 between an upward end and a dewnward end of the
framne, aad are attached to the shroud 38 near 2 lower edge
82 of the shroud 38, to raise and lower the shroud 30 over
thexibs 28. A shrond noteh 41 in the guide 43 provides a seat
for the shroud 30 when fully lowered, A second camers and
& luser guided positioning system are preferably attached to
the BIB 14 fo aid in guiding the BIB 14 over the stack 26.
For example, & camera may be mounted in the top portion
33 and pointed down, Video from the camera Is used to assist
. the oporetor in positloning the BIB 14 over the ships stack

26, Queo tho BIB 14 is over the stack 26, the laser posi-
tioning system guides the IR 14 into its final position
around the staok 26. Alternatively, o system for controlling
& boom such a5 descrbed dn ULS. Pal. No. 5,824,218 for
“Laxge Manipulator, Bspecially for Self-Propelied Concrefe
Pumgps, and Mothod for Operating it,” may be used to
tutomatically position the BIB 14. The system desoribed in
the *218 patent may also be ntilized to maintaln the position
of the artivulating arm relative to the stack 26 durlag
operation of the AMECS 10, and for re~-atitaching the articu-
lating arm tfo the BIB 14 when the BIB 14 15 to be removed
from the stack 26, The 218 patent is herein incorparated by
reference,

The BIB 14 further preferably inclundes a pressure sensor,
ond more proforably includes two pressure sensors (g pri-
iy seosor aad 1 backup sensor) to provide feedback (o o
System Operational Control Unil {SOCU), which in turn
regulates the speed of & tower blower assembly maintaining
& constant nogative prossure within the duct 19, wherein the
blower 35 preferably a centrifugal blower, Matataining con-
stant pressure assures that nearly all.of the exhaust gases are
eaptured and fuaneled into the AMECU 22 for processing,
without adversely affecting engine performance and while
compensating for main and auxifiary engine tora-on and
startup, and for back pressure i the AMECU 22,
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A more detailed view of & lower portion of a rib 28 is
shown in FIG. 4A. The rib 28 is preferably a springy (le.,
returns to an originel shape when releaged) owrved mbe, is
preferably made from stainless steel or fberglass, and lms s
lower end 54, The rib 28 is required to retain pufficient
memory to “spring” back to the open position when the cord
42 is released, A shwoud pulley 46 reeides on an axde 48 held
by a bracket 50 near the lower end 54, The shrond cord 44
runs around the shroud pulley 46 and through the rib 28, The
shroud cord 44 is preferably drawn by a motor residing
above the ribs 28, In another embodiment, # motor with a
hub resides near the lower end 84 of each rib 28, and the
shroud cord 44 js wound around the hub. The belt 32 is
shown in cross-sectional views, and the cord 42 is shown
ninning through a guide 43, While the bracket 50 and jruide
43 arc shown as two distingt parts in FIG. 4A, they may be
a single bracket/guide.

The sluoud 30 is prefersbly made from n heat and
emisgion resistant matedsl for Jong life, for example, kev-
la® fiber or kapton® polylmide flm, and the shrond 30
preforably resiste damage from chemicals found i OGV 24
exhaust, and teraperatires up to 350 degrees Celsing, The
belt 32 is preferably between six inches and fonrtesn inches
fhiok and ten inches to fourteen inches high, and more
preferably approximately ien inches thick and approxi-
mately twelve inches high, The belt 32 is preferably made
from a soft or sponge-ike (i.e., foamn) muterlal which
provides & degree of alr seal betwoen the BIB 14 and the
stack 26, and also retains the EIB 14 onfo the stack 26
through surface friction and will not damage the stack, Por
example, the belt may be made from neoprane or the like
material, Altetnatively, the belt may be an inflatable belt,
The cords 42, 44 are preferably made from non UV sensitive
matetlal, and more preferably from zylon.

A detajled view of an exemplar AMECU 22 Jayout and
asociated equipment is shown In FIG. 5A in side view, and
in RIG. 5B intop view. The exemplar AMECU 22 comprises
two primary trestment systems, The first system, accom-
plishes reduction of nitrogen oxides (NOX} a8 its primary
purpose, and the second system focuses on the reduction of
patticulats matter (PM), Bach system lLas #6 a secondary
benefit, the reduction of other atmoespheric confaminants,

The first system comprises four stages. The fivat stage
comprires a Pro Conditioping Chamber (PCC) quench ves-
sel 224, The second stage comprires oxddation column 226,
The third stage comprises reduction column 22¢. The fomth
stage comprises a caustic (or polishing) column 224, The
seopnd systenn comprises a single siage which If a wet
elestrostatic precipltation system 22e which fusther reduces
the conceatration of PM.

While a five sfage AMRBCU 22 is described herein,
AMECS 10 ieay include an emisslons control unit with a
different number of stages, different-order of stages, different
allocation, and/or, different processing to reducs other smis-
slons, and any AMPBCS including any of these varlations of
emisslons control ualts for processlog OGV exbhaust is
intendad to come within the scope of the present invention,
Arrows 18 Indicate the direction of exhaust flow through the
AMECU 22.

Continuing with FIGS. 5A, 5B, The AMBCU 22 resides
proxionl to waste tanks 60, storage tanks 61, a power source
64 and the cabin 13 which serves as a control room,

A mothod for veing the AMECS 10 for emissions control
is degeribed in PG, 6, The method includes postioning the
RIB 14 over a stack 26 of an OGY 24 at step 100, Tightening
4 cage around the stack al step 202, Lowering u shroud over
the cage at step 104, Retracting the ond segment 224 at step
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106. Drawing the exhaust (rough the duot 19 fo the
AMEBCU 22 af step 108, Processing the exhuust at step 110,
Releaslug the processed exbaust af step 112,

Processing the exbanst at step 110 preferably comprises
the steps of pre conditioning the exhaust at step 114,
oxidizing st step 116, reduclng ef step 118, polehing at step
126, and precipitating at step 122,

The fnvention further contemplates a land based strusture
in place of the USE 12 for use when the OGY 24 is moored
fo & dock, or for conirol of exadssions from land besed
equipment, The Jand based structure wenld support the same
cloments as the TISE 12 based AMBCS 10 with the excep-
tion thet the towez 16, AMBECU 22, and associated equip-
ment would be supparts o the land stead of ox the USE
12. The system may, for example, be mounted to a truck, a
trailer, or a rail road car.

Wlhile the invention herein disclosed bas been described
by means of specific embodiments and appliostions thexeof,
nwrserons modifications and vayiations covld be mede
theteto by those skilied in the art withont departing from the
scope of the invention set forth o the claims.

We claim:

1. An advanced merltime emissions control eystem com-
prising: '

& bonmet configured for residing over & ship stack for
capiuring exhaust from the ship stack, the bonne
contractable aronnd the ship stack to sufficiently prasp
the ship stack so hold the bonnes in placo over the ship
stack; ’ '

an emissions control noit for processing the exhaust from
the stack; and

a dnet for caxying the exhenst from the bonnet io the
emissiotts control unif,

2. The emissions control system of olaim 1, further

incloding:

a tower; and

au articulating arm extending from the tower,

wherein the bounet is positioned on the stack by the
artioulnting arm,

3. The emissions control system of clalm I, further

including:

a fower; and

an articulating axm extending from the tower,

whorein the duct 15 supporied by the articulating arm,

4, The emissions control systern of claim 3, wherein the
articulating aom includes sogments.

$. The omissions contro! system of claim 4, wherein the
articolating arm includes .pivoting joints between the sep-
menis,

6. The emissions control system of olaim 4, wherein the
segments include an cod sogment connectable to the bonnet
for placing the bonnet on the stack, and wherein the end
segment [t discopnectable from the bonnet.

7. The emissions control system of olaim 1, wherein the
bounet is selectable from a mulfiplicity of shaped bonnets.

8. The emissions control system of olaim 1, wheretn the
bonnet comprises a top, & cage extending from the tap, end
a shrond lowereble over the cage,

9, The emissicns contol system of claim 8, wherein the
cage comprises downwardly resching curved ribs,

10. The emiseions control system of claim 9, wherein the
fibs comprise between elght and tweoly four xibs.

11. The emissions control systes of claim 10, wherein the
tubes comptige about sixtecs 1ibs.
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12. The emissjons control gystem of claim 9, wherein
shroud cords attach to a Jower edge of the shroud snd
wherelr pulling on the shrond cords lowers the shrond over
fhe tubes,

13, The emissions contral systers of olaim 9, wherein the
Hbs comprise tubag, and wherein the tubes include pulleys
near a lower end of each tithe, and wherein the ehroud eords
loop around the pulleys, wherein the shroud cords are pulted
upward throuph the wbes to lower the shroud,

14. The cmissions control system of claim 1, wherein the
emiesions control usit includes a Pre Conditioning Chamber
(PCC) quench vessel,

15, The emissions contro] system of claim 1, whereln the
omissions contral unit includes an oxidation column.

16. The emissions control aystem of olaim 1, wharein the
emissions coptral unil includes 2 yeduction column.

17. The emissions corirol system of olaim 1, whareln the
emissions cantrol vnit jecludes & caustic column,

18. The emissions contro] system of claim 1, wheteln the
emissfons control unit inciudes & wot electrostatic precipl-
fation syster,

. 19, A method for emissions control, the method compris.
ing:

securbg & bonoet over a steok of an Ocean Golng Yossel
(OGV) to capture exhaust;

deawing the exhaust captared by the bonnet through a
duct to an emissions controt unit and

processing the exhaust by the emissions control nndt,

20. The method of claim 19, wherein the bonne! includes
a cage and a shrovd, and whersin secuting the bonnet over
the stack comprises;

positioning the cage over a stack;

tightening the cage around the stack; and

lowering the shroud over the cage.

21. The method of cleim- 19, wherein processing the
exhavst by the eriselons control system comprises;

processing the exhaust using a Pre Conditioning Chamber
(PCC) quench vessel,

processing the exhaust uslng an oxddation colunon;

processing the exhaust nsing « reduction oolumn;

proceseing the exheust using & caustic (or pollshing)
cohuon; and

processing the exhaust using & wot electrostatic precipi-
tafion system,

22. A bonnet for copiuring exbeust from & stock, the

bonset coxgprising:

0 frane baving an upward end, owtward side, no inward
side, and & downward end;

a shroud on the ontward side for exclosing the frame;

& bolt attached 1o the inward side near the downward end;
and

means for tightoning the downward end around the stack,

wherein the bonuet 1s one of several bonnets of different
sizes and shapea suitable to cooperating with Ocean
Golng Vesgel (OGV) stacks of different sizes and
ghapes. ]

23. The bonnet of claira 22, wherein the several bonnets

comprise four bonnets of differont sizes and shapes,

24, A bosnet for capturing exbaus! from a sack, the
bonnet comprising:

i frme having an upward end, outward elde, an inward
side, and a downward end which is tightenable around
the stack;

a shroud on the cutward slde for enclosing the fiume; and

8 belt attached to the Inward side near the downward end;

whereln the frame comprises springy downwarndly
extending ribs,
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25. A bonnet for capturing exhavst from a stack, the

bonnet comprising:

e frame having an upward end, outward side, an inward
side, and a downward end which is tightenable around
the stack;

# shroud on the outward side for enclosing the frame; and

a belt attached to the inward side nenr the downward end,

whersin the belt is made from a foam material to provide
an oy gen] between the shroud and the stack, and 1o
relain the bonsef in plece on the stack, when the
downwaxd end of the frame s tghtened around the
stack,

26. A bopnet for capturdug exhaust from 8 stack, the

bonnot conmprising: )

a frame having an upward end, ouiward side, an inward
elde, and a downward end which is tightenable around
the stack;

# shroud on the outward side for enclosing the frame; and

= bel{ attackod {o the inward side near the downward ond,

whereln the belt s betwoen six inches and fowrteen inches
thick and between ten inches to fourteen inches high.

277. The bonnet of claim 26, wherein the belt is approxi-

mately ten inches thick and approximately iwelve inches
high,
28. A bomnmet for capturing oxhsust fom 4 stack, the
bonnet comprising:

a frame heving an upward end, owtward stde, an inward
side, and p downward end which is tightenable aronnd
the stack;

a shroud on the outward side for enclosing the frame; and

1 helt attached 1o the inward side near the downward end,
a cupture ring aesembly at the frame upward end, the
capture rirg including an upward facing opening with
a self-aligning locking mechanism. for coeperation with
an arficulating atm.
29. A bonnet for caplurlng exbaust from a stack, the
bonset comprising:
a frame having an upward end, outward side, an inward
side, and & downward end which is tightensble around
' the stack:
o shrond on the outward side for enclosing the frame;
& bealt attached 1o the iaward side near the downward end;
and
n camern and laser guided positioning system, whereln
- video fiom the camera is provided to an operator fo use
in positioning the bonnet over the stack, snd whearsin
when the bonnet is in pasition over the atack, the laser
pulded positioning system sutomatically guides the
bonnet iato position arcund the stack,

2t
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30, The bonnet of cleim 24, wherein the means {or
tipghtening the downward end around the stack comprises 8
cord running around the outside of the frame near the
downward end af the fiwme, and wherein drawing the cord
tightens the dowowerd end of the fiame around the stack,

31. The bonnet of claim 30, furthor including & constant-

torque motor which when activated, tightens the cord
thereby tightening the belt and providing congent pressure
belwesn (he belt and the stack,

32. A boonet for capturing exhaust from o stack, the

bonnet comprising:

a frame having an upward end, outward side, an inward
slde, and a downwand end which is tightenable arouad
the stack;

& shrowd on the outward side for enclosing the frame; and

8 helf attached to the laward side near the downward end,

wherein the shroud is Iowerable over the frame, and
raisable 10 a position at the upward end of the fame,

33, The bonnet of claim 32, whorein the shroud is

lowerable and raisable using shroud cords atleched (o a
fower edge of the shroud, wherein the shroud cords loop
down outside the frame fiom the npward end of the frame,
around pulleys near the dowsnward end of the frame, and
back 1o the upward end of the frame,

34. A bonnol for capturing exhaust frem a stack, the

bonnet compriging:

a frame having sn upward sad, outward side, un Joward
side, and a downward end which is tightenable around
the stack;

a shroud on the outward side for enclosing the frame; and

a balt attached fo the inward side noar the downward end,

whereln the bonnet includes at least one pressure sopsor
which provides & preasire mensurement to regulate the
speed of 2 blower assembly to malniain a consfant
negative pressuwre within the intake duct,

35, A bonuet for ocapturing exheust from n slack, the

honnet comprising:

a frame having an upward end, outward side, an inward
gide, and a downward end which Is tightenable around
the stack; .

& shroud on the outward side for enclosing the frame; and

a belt attached to the inward side near the dowaward end,

whereln the bonnet includes an Interface for a flexible
duet, and wherein the flextble duot allows relative
motion between the bonnet and an exisslons control
unit, wherein the exhoust from the stack is deawn
through the flexible duet,
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Secrubber (IWS) and the second system is a Selective Cata-
Iytic Reducer (SCR), whegein the IWS processes the exhaust
first 1o improve efficiency and service life of the SCR. A
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heat from exhaust of the generator may be used convert urea
(o ammonia for tse by the SCR, and to heat the exhaust flow
into the SCR. The SCR may forther include a heal exchanger

5,035,188 A * 71991 Johmsonelal. ... . st 1 fhe X , e gn o
SAG0301 A 10/1995 Dbingerlal. o 2221626 to capture hea in the [.10w0L|loI'l11cSCR and vse the caplured
5823218 A 1071998 Schlecht of il .orswn 137/1  heat 10 heat the flow into the SCR.
6,314,722 BI* (/2008 Matroselal. .. e G0F274
6,422,007 Bi*  W2002 Hatdick .., 007298 23 Claims, 6 Drawing Shects
22b
26~[ Ures /
s 56
- 24
48 52 \ [ (
i
/IS ’/ 30 ’ g Q—L Generalor
Quench §
» ower 1w 'g 28
3
D /32 36 € \* /38 4 34 50
54 m 70 10 Sa
7 / :/ 7 / i 7

Heat Heat ! /

exchanger > Heater SCR exchanger ID Fan [otodp] Silencer

(cold side) (hot side) s

44

t

]




Case 2:12-cv-08669-JAK-VBK Document 50 Filed 05/28/13 Page 23 of 34 Page ID #:250

U.S. Patent Dec. 11, 2012 Sheet 1 of 6 US 8,327,631 B2

oo

17

iG. 1

o
&
t

‘"] 1 o My
VAV AV AV

AN
/|
ialls




Case 2:12-cv-08669-JAK-VBK Document 50 Filed 05/28/13 Page 24 of 34 Page ID #:251

US 8,327,631 B2

Sheet2 o0f 6

Dec. 11, 2012

U.S. Patent

egt

{1y 3011}
44 AN 5

Y

(opis 10y}
1o8ueyoxa

i

14

1BSH

q38

8¢

144

13

{ops p1od)

G o3ucpows ¢

329H

o

0t
§1

10jRIUsD)

7

/

{4

14

o7 .\ B3I}




Case 2:12-cv-08669-JAK-VBK Document 50 Filed 05/28/13 Page 25 of 34 Page ID #:252

U.S. Patent Dec. 11,2012 Sheet 3 of 6 US 8,327,631 B2
- ;
R

70
40
38

48b
\

2nd
System

22b

5? /
16, 3
36
\

' A .

516, 4

[E——
[FOT—
o =
E Loy
= | 3]
3] -l )
8 4% —
2 e ll_\l
m,/T lnl
L
o
[t
N
[+ a)
<t




Case 2:12-cv-08669-JAK-VBK Document 50 Filed 05/28/13 Page 26 of 34 Page ID #:253

US 8,327,631 B2

Sheet 4 of 6

Dec. 11, 2012

U.S. Patent

3!

100U3]1g el U

1/

ued gi

Y’

/

05 oHE

q7e

0L

€ I

4

(ap1s y0%)
huwzﬁoxu

2o

/

\

4

4

d08

7L

i

8¢

\ll\.

82

4

uowﬁoaow

/

14

X

* IBQUIRYD UONIEY =il

N~ 79

7

(apss ppoo)
ey [ 1o5ueyoxo g
\ 12Ol
£ /
;o ]
9¢ (42 vs
—! ISM0}
SAMI yousn))
i /.
\ 0s \ ol
ras 8P




Case 2:12-cv-08669-JAK-VBK Document 50 Filed 05/28/13 Page 27 of 34 Page ID #:254

U.S. Patent Dec. 11, 2012 Sheet 5 of 6 US 8,327,631 B2

AN

¥6. 6




Case 2:12-cv-08669-JAK-VBK Document 50 Filed 05/28/13 Page 28 of 34 Page ID #:255

US 8,327,631 B2

Sheet 6 of 6

Dec, 11, 2012

U.S. Patent

L 'hIs

¥OS U Q)
Isneyxs passseocud 18t sy} Bukiren

0tl / M

1sneyxe pessasoid 18|, sjelsusb
0} SAA] 8U} L1 Isneyxs sy Buisssooid

alaydsouse ay; 0}
Isneyxe passsoold puz oyl buises|al

14| S ,g,

\ A
1

SAA ue 0} Isneyxs sy Builuies

otl

iSneyxe
passanold puz sjessush 0) YOS sy Ul
1sneyxs passadoid is| ey Buissaocud

-]

/ L

ASO 9Y; jo 3sneyxs su buunydes

v

4

001

J/




Case 2:12-cv-08669-JAK-VBK Document 50 Filed 05/28/13 Page 29 of 34 Page ID #:256

US 8,327,631 B2

I

AIR POLLUTION CONTROL SYSTEM FOR
OCEAN-GOING YESSELS

BACKGROUND OF THE INVENTION

‘The present invention relates o polhution reduction and in
particular to a system for capturing and reducing sirborne
entissions front ocean going vessels while these vessels are in
portor in the vicinity of a port, and from land based emissions
sources such as trucks or Jocomotives.

A veriety of human sctivities produce exhaust having
harmful jevels of cimissions (i.e., pollution,) Lamge stationary
emissions sources generally have dedicated co-Jocated emis-
gions contro] sysiems, However, some larpe emissions
sources are mobile and require mobile emissions control sys-
tenis which may be co-located with the mobile emissions
sources while the mohile emissions sources are in motion, or
while the mobile emissions sources are temporarily station-
ary. An example of such Jarge mobile emissions source is an
Ocean Going Vessel (OGV) which is stationary during, calls
on port. A substantial quantity of pollutants are produced by
OGVs burning diesel fuel or bunker fuel, The exhavst pro-
duced by an engine burning these fuels is a complex mixture
of thousands of gases and fine particulates. The particulates,
which make up the commonly observed discharges known as
sootor smoke, containmore than forfy loxic air contaminants.
These contaminants include arsenic, benzene, and formalde-
hyde along with ofher ozone-forming polutants thaf sre com-
ponenis of smog and acid rain, such as carbon dioxide (CO,),
sulfir dioxide (S0,), and nitrogen oxides (NO,). A single
OGV may produce as muoch NO, as 12,500 automobiles or as
anoil refinery, and thus may present substantial healih risks o
port workers and residents of surcounding communities. The
pollutants may also cosmetically and/or physically damage
local structures and equipment.

U.S. patent application Ser. No. 10/835,197, filed Apr. 29,
2004 for “Maritime Emissions Conirol System,” and
assighed to the assignee of the present invention, describes a
maritime emissions control system which may be transported
by barge or vessel o an OGV near or within a harbor. The
maritime emissions conirol system captures and processes 4
main exhanst flow from the OGV to reduce emissions, The
main exhaust (low may be from the OGV's engine(s), auxil-
iary engines, generators, and/or any other source of exhausi
from the OGV.

The emissions confrol system of the "197 patent applica-
tion includes a bonnel which is lowered over the OGV's
stack, and a duct for carrying the main exhaust flow from the
OGVs stack to emissions processing equipment carried by a
barge alongside the OGV, A fower with an arficuating arm
deploys the bonnet over the stack. As a result of the distance
the main exhaust flow must travel before reaching the emis-
siong processing equipment, the temperature of the main
exhaust flow is much lower than it's temperature upon being
exhausted from an engine or engines,

The emissions conirel vnit of the *197 application com-
prises a first system for reduction of nitrogen oxides (NO,)
and a second system forreduciion of Particulate Matter (PM).
The first system comprises four stages, The first stage com-
prises a Pre-Conditioning Chamber (PCC) quench vessel.
The second stage comprises an oxidation column. The third
slage comprises a reduction column. The fourth stage com-
prises a caustic {or polishing) column. The second system
comprises a wet elecirosiatic precipitation system. The "197
application is herein incorporated by reference.

Although a preferred method for reducing NO, emissions
is a Selective Catalytic Reducer (SCR) system, the system of
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the "197 application does not include an SCR system. The
main exhaust flow would require heating 10 a high tempers-
ture before introduction into the SCR system. Also, ammonia
used by SCR systems is typically gencrated by heating urea.
The cost and space required for an energy source for such
heating made known SCR systems impractical for the mari-
time emissions control system,

U1.8. patent application Ser. No. 10/941,731, filed Sep. 14,
2004 for “Iligh Thermal Bfficiency Selective Catalytic
Reduction (SCR) System,” and assigned to the assignee ol the
preseni invention, describes an emissions control unit which
transfers heat generated in one or more parts of the unit which
generate hicat to other parts of the systeny which require heat.
For example, heat stored in exlavst from a diesel geperator is
used 10 convert urea (o amumonia used by an SCR system,
and/or the diesel generalor exhaust may be uged to heat the
main exhavst fow before entry into the SCR. Addilionally, a
heat exchanger is used to transfer heat from a hot clean flow
out of the SCR to the main exhaust flow entering the SCR. The
*731 application is herein incorporated by reference.

Although the *731 patent application provides significant
energy savings, the emissions control unit deseribed in the
¥731 application may suffer reduced efficiency if the OGV
uses & fuel resulting in high-sulfur diesel exhavst, The high-
sulfir diesel exhanst requires higher temperatures at entry to
the SCIR, and therefore higherenergy costs. Further, the sulfur
and anumonia combine to form amumonivm  bisuifate,
NH,HSO,. Ammonimm bisulfate is a sticky, gummy sub-
stance whicl may clog and foul the SCR, severely reducing
the SCR service life. Also, sulfur and water can combine fo
{orm sulfure acid, 1,80, which may causc setious corro-
sien probleyas to the SCR. Additionally, (he emissions control
unit described in the 731 application employs a SCR
upstream of an Tonizing Wet Scrubber (TWS). This ordering
of the system components was logical and obvions hecause
the IWS requires significant cooling of the initially hot gas
stream, whereas the SCR requires a hot gas stream which
would otherwise have to be reheated afler cooling for passage
through the IWS. However, such an arrangement subjects the
SCR 1o & pas strean Jaden with particulates and sulfor com-
pounds, components that are later removed by the 1WS§,
which particulales and sulfur compounds can clog and other-
wise impair the performance and operational longevity of the
SCR.

BRIEF SUMMARY OF THE INVENTION

‘The present invention addresses the above and other needs
by providing a mobile platform mounted emissions control
il (ECU) which includes a first system o reduce Particulate
Matter (PM), Sulfur Dioxide (S80,), and Volatile Organic
Compounds (VOCs), and a second system to reduce Oxides
of Nitropen (NO,). The first system and the second system
gerially process exbaunst from a mobile pollution source when
in motiom or stationary, Inone embodiment, the first systen is
an Jonizing Wel Scrubber (IWS) and the second system is a
Selective Catalylic Reducer (SCR), wherein the IWS pro-
cesses the exhaust prior to entering the SCR to improve the
efficiency and service life of the SCR. An diesel generator
produces power required by the ITWS and SCIR, and reat from
exhaust of the diesel gencrator may be used conver! urea to

.ammonia foruse by the SCR, and to heat the exhianst flow into

the SCR, The SCR may further include a heat exchanger 1o
capture heat in the flow out of the SCR and use the captured
heat to heat the flow into the SCR. An ECU according to the
present Jnvemtion is particularty applicable to Ocean Going
Vessels (OGVs), as well as to temporarily stationary or nearly
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stationary sources of air pollution such as trucks or locomo-
iives at maintenance or waiting areas.

In accordance wilh one aspect of the invention, there is
provided a marilime emissions control system comprising a
barge, a generator, and an Fmissions Controd Unit (RCU)
comprising an IWS system and an SCR system. The JWS
systemn is mounted on the barge and is adapted fo pracess an
exhaust flow from an Qccan Going Vessel (OGV) to generate
a first processed {low. The SCR system likewise is mounted
on the barge and is adupted (o receive the first processed flow
and generate a second processed flow. The entire BCU system
is powered by (he barge mounted generator. The maritime
emissions control system may further include a bonnet and an
Fmissions Capture Sysiem (ECS) mounted to the barge. The
HCS includes a tower, an articulaling arm extending from the
tower, and a duct runsing the length of the tower and the
articulating arm and conneeting the bonnet to the ECU. The
ECS is adapted to position the bonnet over a stack ofan OGV.

Otherwise wasted heal from the generator exhaust may be
mixed with urea to produce ammonia for the SCR, and a heat
exchanger may be adapted to carry heat from the outflow of
the SCR to the inflow of the SCR,

In accordance with another aspect of the invention, there is
provided a method for cleaning OGV exhaust. The method
includes delivering the exhaust to an ECU and processing the
exhaust in the BCU, Delivering the exhaust to the ECU
includes capturing the exbaust of the OGV and canrying the
exhanst to the BCU. Processing the exhaust in the 2CU com-
prises first processing the exhaust in an IWS to generate first
processed exhaust, carrying the first processed exhaust to an
SCR, processing the first processed exbaust in an SCR to
penerate second processed exhaust, and releasing the second
processed exhavst to the atmosphere.

BRIEF DESCRIPTION OF THE S8BVERAL
VIEWS OF THE DRAWING

The above and other aspeets, leatures and advantages of the
present invention will be more apparent from the following
mote particular description thereod, presented in conjuriction
with the following drawings wherein:

FIG. 1is anAdvanced Maritime Bmissions Control System
(AMECS).

FiG. 2 is a prior art emissions control nnit.

FIG. 3 shows an emissions control whit according, to the
present invention,

FIG. 4 shows details of one embodiment of the emissions
control unit according (o the present invention,

FIG. & shows a processing diagram of one embodiment of
the emissions control unit according to the present invention.

FIG, 6 shows the emissions contro] unit according to the
present invention mounted on a barge.

FIG. 7 describes a method according to the present inven-
tion.

Corresponding reference characters indicate correspond-
ing components throughout the several views of the drawings,

DETAILED DESCRIPTION OF THIE INVENTION

The following description is of the best mode presently
contemplated for carrying oul (he invention. This description
is not 1o be taken in a limiting sense, but is made merely for the
purpose of describing one or more preferred embodiments of
the invention. The scope of the invention should be deter-
mined with reference to the claims.

An Advanced Maritime Dmissions Control System
(AMRBCS) 10 suiiable for incorporation of ihe present inven-
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tion is shown generally in FFIG. 1. The AMECS 10 comprises
at least one Rxhaust Intake Bonnet (BIB) 14, an Hmissions
Capture System (BCS), and an Emissions Control Unit
(BCU) 22. The AMBECS 10 is preferably mounted on an
Unpowered Seagoing Barge (USB) 12, The ECS comprises
tower 16, an aniculating arn comprising four segments 18a,
185, 18¢e, and 184, a duct (ower portion 19 running along the
tower 16, and duct articulating arm portion 194 running along
the actuating ar, The four segments 184, 185, 18¢, and 184
are connested by joints 17,

The BIB 14 is preferably one of & multiplicity of shaped
T1Rs, and more preferably one of a set of four to six shaped
FBs, each shaped 11113 is formed 1o cooperate with a different
size and/or shape stack. The articulating arm end segment 184
is detachably attachable to the EIIB 14 vsing a payload grip 26.
A first camera is attached to the articulating arm, preferably
on or near the payload grip 20, to aid In guiding the payload
grip 20 during attachment to the BIB 14,

The BIB 14 is in fluid communication with the ECU 22
through the duct 19a, 195, An end section of the duct 195
proximal to the FIR 14 is a fiexible duet section 19¢ to allow
for motion between the USB 12 and the OGV when the EIB
14 is attached to the OGV stack. In case of excessive wind
loadings, the tip of the articulating arm may remain attached
1o {he EIB to provide additional support; in this case, the
contrafs of the aniculating anm will incorporate a station
keeping system o inaintain the position of the Bl above the
siack. The duct 19a-19¢ carries an exhaust flow 18 {indicated
by arrows) (o the ECU 22, which BCU 22 processes the
exhaust flow 15 from the QGY, to reduce undesirable emis-
sions. When in use, the exhaust flow 15 travels from the EIB
14 to the BCU 22, When not in use, the EIB 14 may be
detached from (ke articulating arm, and rest on an EIB stand
14u. The E1Bs 14 are preferably between fifieen feet and forty
feet across, and are suitable for coaperation with stacks of
various shape and up to twenty five feet or more across,

The srticulafing arm is preferably between fifty feet and
one handred and twenty feet long, and is more preferably
between approximately one hundred feet and approximately
one hundred and twently feet long, and most preferably
approximately one hundred feet Jong. The duct 194 is pref-
crably between twelve inches and thirly six inches in diam-
eter, and more preferably between eighteen inches and twenty
{four inches in diameter, and most preferably approximately
twenty two inches in diameter. The duct 194 is preferably
made from a heat resistant fabric reinforced with a extemal
stainless steel helix, The fabric is preferably o high tempera-
ture impervious compound fabric,

‘The tower 16 ig preferably between fifly feet and approxi-
mately one hundred and twenty feet high, more preferably
between eighty feet and one hundred and approximately
twenty feet high, and most preferably approximately one
hwndred and twenty feet high measured from the deck of the
barge 12. Stays may be employed between the tower 16 and
1he barge 12 for additional suppord, The duct 19« is preferably
rigld, preferably made from stainless steel, carbon steel, or
aluntinum, and is prefesably coated to protect the duct 194
from the internal and external envirommnent. The duct 194 is
preferably betwees, twenty four inches and thirty six inches in
diameter, and more preferably approximately thirly inches in
diameter. An inline duct fan 21 may be integrated info the duet
194, preferably near thie top of the tower 16, The fan 21 allows
suitable pressure to he maintained within the 1318 14 to draw
the OGV’s exhaust into the ECU 22 without creating, exces-
sive back pressure on the OGV's engines or ingesting exces-
sive amounnts of atmospheric air from an imperfect seal of the
EIB 14 around the OGV’s exhaust stack, as well as avoiding
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excessive stress on the BIB3 14 due to overpressure or under-
pressure within the RIB 14. Additionally, dampers and/or
bypass valves may be integrated into the EIB 14 andfor the
ducts 19a, 194 1o help control the flow 15 thwough the ducts
1%9a, 195. Adjustments to the fan 21 and/or to dampers and/or
bypass valves and/or the EiB shroud allow the AMECS 1010
acconmodate a variely of OGVs with different exhaust flows,
as well as respond to changes in the exhaust flow on a given
OGYV due 1o starling or stopping an engine, or altering the
foad on engines.

The pressure within the EIB 14 is preferably controlled by
varying the inline fan 21 operating parameters andfor by
adjusting dampers and/or bypass valves and/or the BIB 14
shroud, sueh adjustments preferably being made automati-
cally by an AMECS control system in response to inputs from
pressure and flow sensors located in the BIB 14 and else-
where. These adjustments may be made in concert with con-
trol system logic commands to the primary Induced Drafl
(1) fan 34a (Sce FIGS. 4 and 8) andfor 11D fan dampers
located clsewhere in the AMECS, preferably al or near the
downstreamn point of the cleaned OGV exhaust gas exit to
atmosphere,

An actunting arm suitable for use with the present inven-
tion is similar to known four section booms used on concrete
pumnp trucks, for example the KYM 32 built by Schwing
America Ine. in Saint Paul, Minn. The boom of the KVM 32
is capable of reaching as for as 106 feet vertically, or 93 feet
lateraily. Booms like the boom of the KVM 32 are described
in U.S, Pat, No. 5,460,301 for “Concrete Pump Vehicle” and
duct joint geometries for wse with booms are described in
defail in U.S. Pat. No. 6,463, 958 for “Distributing Device for
Thick Substance, Especially Concrete” The *301 and "958
patent are herein incorporated by reference. An AMECS 10 is
described in U.S. patent application Ser. Mo, 10/835,197,
filed Apr. 29, 2004 for “Maritime Bmissions Control System,”
incorporated by reference above.

A prior ari Bmissions Control Unit (ECU) 224 configred
for enerpy efficiency is shown in I'IG, 2. The exhanst flow 15
{lows into a mixing chamber 30. An diesel generator 24 pro-
vides generator exhanst as a heat sowrce for a reaction cham-
ber 28. The generator exhaust mixes with urea 26 to provide
heat fo convert the urea 26 o ammonia in the resction cham-
ber 28, and (e generator exhaust remains mixed with the
amnonia to add heat for subsequent processing. The ammo-
nia mixed with the generator exhans! passes into the mixing
chamber 30 where the ammnonia and generator exhaust mixes
with the OGV or other primary exbaust flow 18,

The flow from the mixing chamber 30 passes through a
heat exchanger cold side 32 and is urged forward hy the a fag
34 through a heater 36 and into a Selective Catalytic Reducer
(SCR) 38. The heater 36 is preferably a burner or an electric
heater, and more preferably a burner type heater, using the
same fuel as the diese] generator. A chemical reaction in the
SCR 38 between the ammonia and NO, in the exhaust flow
converts the NO, to nitrogen gas and water producing a
cleaned exhaust low 354, The flow 15a (now a hot flow) from
ihe SCR 38 passes tlrough a heat exchanger ot side 40. A
heat transfer fluid is heated in the heat exchanget hot side 40
and flows through a rearward heat transfer tube 42 o the heat
exchanger cold side 32 where hea is {ransferred 1o the (low
through the heat exchanger cold side 32, The heat transfer
fluid then flows back {o the heat exchanger hot side 40 through
a forward heat transfer tube 44. An emissions control unif 224
is described in U.S. patent application Ser. No. 10/941,731,
filed Sep. 14, 2004 for “Pigh Thermal Bfficiency Selective
Catalytic Reduction (SCR) System,” incorporated by refer-
ence above.
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Although the ECU 22q described in the "731 application
provides the advantage of reducing cnergy requirements for
the AMIICS 10, in some cases, the HCU described in the '731
application may suffer reduced efficiency if the OGV uses a
fuel resulting in a high sulfur content itn the exhaust flow 15,
The high sulfir exhaust requires higher temperatures at entry
to the SCR 38, and therefore higher enery costs. The sulfur
and ammonia combine to form ammonium bisulfate,
NH,HSO,. Ammonimn bisulfate is a sticky, gunmy sub-
stance which may clog and foul the SCR 38, severely reduc-
ing its service life, and particulste matter (PM) can colfect in
the SCR 38 and reduce its effectivencss. Also, sulfir and
water can combine 10 form suluric acid, 1,80, which can
cause serious corrosion problems to the SCR 38 and Particu-
Iate Matter (PM) can coilect in the SCR and reduce its effec-
tiveness.

Additionally, the ECU described in the '731 application
places he SCR upstream of the IWS, This relative placement
of the systom components was chosen because the JWS
requires significant cooling of the initially hot gas stream,
whereas the SCR requires a hot gas stream which would
otherwise have 1o be reheated afler cooling for passage
through the IWS. However, such an arrangement as in the
*731 application subjects the SCR 1o a gas siream laden with
particutates and sulfur compounds, components which are
lnter removed by the IWS, and which can clog and otherwise
impairthe performance and operational longevity of the SCR.

An improved Emissions Control Unit (BCU) 226 accord-
ing to the present invention is shown in FIG. 3. The ECU 224
comprises a first system 46a and a second systenn 465 serially
processing the exhavst flow (or dirly flow)} 15, The sysiem 46«4
is adapted to reduce Particulate Matter (PM) and Suifur Diox-
ide (SO, ) and the sysiem 464 is adapted to reduce NO,. The
system 464 may further reduce, in addition to reducing PM
and SO, Volatile Organic Compounds (VOCs). The systems
46a and 465 arc ordered with the system 464 processing the
exhaust flow 15 {o generate a first processed flow 54 and the
system 465 processing the first processed flow to generate a
second processed flow 70,

A Tonizing Wet Serubber (IWS) suitable for use with the
present invention is available from Ceileote Corporation
jocated in Strongsville, Ohio, The IWS combines {eatures of
an elecirostatic precipitator, which device is relatively
generic and made by several companies, with a wet scrubber
which is also generic and made by numerons companies. A
somewhat similar device is the Cloud Chamber Scrubber
manufactured and patented by Tri-Mer Corporation in
Owosso, Mich.

Selective Catalytic Reducer systems are well known and
available from numerous companies including the fotlowing,;
Argillon LLC, Alpharetta, Ga,, Babeock Power Environmen-
tal, Worchester, Mass., CRY, Inc., [Touston, Tex., Bnglehard
Corp, Iselin, N.J., Haidor-Topsoe, Houston, Tex., Mitsubishi
Power Systems, Newport Beach, Calif,, and Johnson Mat-
they, San Diego, Calif,

An BCU comprising the systems 46a and 465 is preferably
self contained (e.g., wnitized or modular) and may be
mounted to a mobile platform, for example the barge 22 (see
FIG.1), and may be palletized o allow moving the ECU
between locations. Operating power for the sysiems 464 and
468 is preferably provided by a generator 24 (see FIG. 5) also
mounted on the mobile platform. Further, a preferred system,
465 for reducing NQ, is a selective catalytic reduction system
consuing anumonia and requiring a kot in-flow. Ammonia is
commonly derived from nonhazatrdous lquid vren, which is a
method preferred for the present invention, The conversion of
urea to ammonia requires heat, and such heat may be pro-
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vided by the hot exhaust gas of the diesel generator 24, saving
energy otherwise required 1o heat the urea. The hot exhaust
pas, now containing ammaonia, may also be used o add heat to
the OG V exhaust flow into the SCR.

The system 464 is preferably an Ionizing Wet Scrubber
(1W8), a cloud chamber scrubber, 8 wet eleclrostatic precipi-
tator, an electrostatic precipitator, a scrubber, an absorption
device, a mechanical separatar, a flier, a thermal device, ora
plasma reactor, and is more preferably an ITWS or a cloud
chamber scrubber, and most preferably an 1WS, The IWS
may further be described as a combination olan eleclrostatic
ionizer to reduce PM, and a wet scrubber to reduce SO,.

‘The second system 464 is preferably a mid temperature
Selective Cafalytic Reducer (SCR), a low temperafure SCR, o
plasma based NO, reduction system, an ionization based NO,
reduction system, a theninal NO, reduction system, a phota-
chemical based NO, reduction system, a chemical NO,
reduction system, or an clectrochemical based NO, reduction
gystem, and more preferably a mid temperature SCR oy a fow
temperature SCR, and is most preferably & mid temperatore
SCR. The SCR preferably includes a core comprising a hoa-
eycomb striciure or a granular or pelletized media composed
of materials 1o support the reactions required to reduce NO,,
and more preferably includes a core comprising ahoneycomb
struclure containing catalyst material comprising a titanivm

- vanadivm fungsten compound.

A physical layout of the HCU 224 according to the present
inveniion is shown in FIG. 4. The duct 194 is connected to an
inlet of a quench tower 48. An outlet of the quench tower 48
is connected 1o the jonizing section of an Jonizing Wel Scrub-
ber (IWS) systemn comprising an jonizer 52a followed by a
wet serubber 525, An outlet of the wet scrubber 526 is con-
nected to the inlet section of a Selective Catalytic Reducer
(8CR) 38 throungh a heat exchianger cold side 32 and a heater
36. An outlet of the SCR 38 is connected to a silencer 50
through a heat exchanger hot side 49 and an Indoeed Draft
(ID) fan 344,

A process diagram for the BCU 224 according lo the
present invention js shown in FIG, 8, ‘The exhaust flow 15 is
provided to the quench tower 48 where the lemperature of the
flow 15 is lJowered to a lemperature svitable for processing by
the IWS 52, The tempernture of the exhaust flow 15 is typi-
cally between 300 degrees Fahrenheit and 700 degrees Fahr-
enheit at entry into the quench tower 48, A cooled exhaust
flow 50 is camied between the quench tower 48 and the IWS
52. The cooled exhauvst flow preferably has a temperature
between 100 deprees Falwenheit and 120 degrees Fahrenheit,
andd more preferably has a temperature between 105 degrees
Fahrenheit and approximately 115 degrees Fahrenheit, and
most preferably has a temperature of approximately 113
degrees Fahrenheit. A first processed flow 54 is carried from
the IWS 52 1o the SCR 38 {lrougl: the heat exchanger cold
side 32 and the heater 36 where the temperature of the firsi
processed flow is raised to a lemperature suificient for opera-
tion of the SCR 38. The raised temperature may be as low as
approximately 450 degrees Fahrenheit for a low temperature
calalyst, but is preferably between 600 degrees Fahrenheit
and 700 degrees Fahrenheit, and is more preferably approxi-
malely 650 degrees Fahrenhet.

A generator exhaust flow 60 from a generator 24 is mixed
in a reaction chamber 28 with aqueous vrea How 58 urged by
a pump 56 from wren 26. The liquid urea is atomized by
mixing with compressed air prior to injecting it into the reac-
ifonchamber 28 by means of anozzle or nozzles. The reaction
chamber 28 is preferably an exhaust manifold extension duct
of the generator 24 and the extension duct is sized to ensure
adequate residence tine of the gas/urea mixture within the
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reaction chamber 28 so that the conversion of urea to ammo-
nia is complete prior to injection into the SCR 38. The reac-
tion chamber 28 is therefore sized 1o the application and, for
example, a reaction chamber 28 sized to an OGV may be
approximately 60 feet long and approximately 2 feet in digm-
eter. Thereaction chamber 28 preferably is connected directly
1o the SCR 38, To maximize the heat transfer to the urea flow
58, the exhaust manifold may be insulated to reduce beat loss.

As the urea flows through the reaction chamber 28, (he urea
flow 58 is converled info an anunonia flow 62, by the heat
provided by the penerator exhaust 60, The ammonia fow 62
epters SCR 38 where it mixes with the first processed flow 54.
The ammonia flow 62 may be injecied into the first processed
flow 54 by eitheran ammonia injection grid or by other means
that facilitates uniform mixing of the ammonia flow 62 and
the fiest processed flow 54, The injection grid may be & mani-
fold piping system for distributing the ammonia mixture
evenly inside the SCR housing and injecting the ammonia
into the first processed flow 54 as it enfers and passes through
the front seciton of the SCR 38. This front section of the SCR
38 is thus a mixing chamber, The generator exhaust 60, which
now carries the ammonia, may be injecled inlo the mixing
area of the SCR through an injection grid which geometri-
cally disperses the ammonia-carrying gas uniformly across
the face of the cutalyst, In some cases, (he heat contuined in
the generator exhiaust 60 may not be sufficient to completely
convert {he requited amownt of urea to ammonia, In these
cases, the gencrator exhaust 60 may be further heated by a
burner, ot by an electric heater powered by the generator 24,

More specifically, the aqueous urea (typically a 40% solu-
tion}is heated, by the exhaust from the power generator 24, to
produce evaporated ammonia, An “ammonia skid” meters the
aqueous urea ilo the generalor’s exhavst according to the
[evel of NO, in the main (e.g., the OGVs) exhaust sireans. The
heal in the generator exhaust siream causes a chemicat reac-
tion 10 oceur wherein the urea is converied into anunonia, the
renction occurring over a finite time interval, such time infer-
val provided for by making the generator exhaust pipe long
enough that by the time the gas has traveled the lengih of the
pipe, the reaction has gone (0 completion, resuliing in the
transformation of the urea into anunonia vapor. The liquid
urea may atomized, or vaporized, by forcing it through a
nozzle with high pressure air, into the reaction chamber 28
proximal o en end opposite the SCR 38, The vaporized
arnnonia enters the main OGV exhavst strezm at the Ammo-
nia Insertion Grid within the SCR 38 housing. The following
mixing chamber is 10 ensure that the temperature of the flow
and the concentration of ammonia is evenly distributed across
the face of the catalyst prior to its passing through the catalyst.
The mixing chamber is preferably the inlet sectionof the SCR
38,

An alternative 1o urea as a source for amnonia is agueons
ammonia (also known as ammonium hydroxide.) The aque-
ous ammonia is preferably an approximately 19% to 40%
concentration of amumonia in water, and more preferably an
approximately 19% concentration of ammonia in water, The
aqueouts ammmonia niay be injected info the generator exhaust
60 stream in a manner similar to the wrea injection described
above. The main differences are that the exhaust temperature
need not be as high for the aqueons ammonda and a residence
time in & reaction chamber is not required for the agneous
ammonia. The exhaust {emperature need only be approxi-
mately 600 degrees Fahrenheit for the aqueous ammonia as
opposed to the approximately 1000 degrees Fahrenheit
needed for urea, and beeause the resldence time in the reac-
tion chamber Is not required, a reaction chamber is not
needed. Thus, although urea is the more benign substance,
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agueous animonia requires less heating and less apparatus, so
the choice may depend on econamics, on the installation
environment, or on the preference of the user, rather than be
dicited by process requirements. Bither urea or aqueous
ammonia is a suitable sovree for ammonia, and botl may be
converted lo ammonia using the heat available in the diesel
gencrator exhaust 690,

A second processed flow 70 fiows from the SCR 38 into the
silencer 56 through the heat exchanger hot side 40 and the 1D
fan 34a. A cleaned and guieted exhaust flow 155 is released
{from the silence 50 into (he atmosphere. A heat transfer flnid
is heated in the heat exchanger hot side 40 and flows through
a rearward heat transfer tube 42 1o the heat exchanger cold
side 32 where heat is transferred to the flow through the heat
exchanger cold side 32, The heat transfer fluid then flows
back to the heatexchanger hot side 40 through a forward beat
transfer tube 44,

AnAMECS 10 including the ECU 22h monnted 1o a barge
12 is shown in FIG, 6, However, an BCU according to the
present invention may be incorporated into various emissions
confrol systems, and an BCH according to the present inven-
tion used with any means for capluring exhaust gases is
intended to come within the scope of the present invention.
Por example, actuating arms having completely different
designs are contemplated having fewer segments, lighter
weight, and/or incorporating features specific to the present
invention, and an BCU according to the present invention
used with an AMECS 10 including any actuating armm for
positioning {he bonnet, or any other means of capturing
exhaust gases, is intended to come within the scope of the
present invention.

A method for cleaning the exhaust flow of the OGV
according to the present invention is described in FIG. 7.
Exthaust flow from the QGV is captured at step 100. The

exhaust flow is carried to an IWS 52 at step 130, The exhanst

is process in the IWS 52 to generate a first processed exhaust
flow at step 128, The first processed the exhaust flow is carried
{0 the SCR 38 at step 130, The first processed exhaust flow is
processed in the SCR 38 to generate 2 second processed
exhaust flow a step 140, The second processed exhaust flow
is released to the atmosphere at siep 150, The method may
further include using heat in the exhaust of 4 diesel generator
to convert urea into ammonia used by the SCR 38,

While the invention herein disclosed has been described by
means of specific embodiments and applications thereof,
numerous modifications and variations could be made thereto
by those skilled in the art without departing from the scope of
the invention sei forth in the claims.

We claim: :

1. A method for cleaning Ocean Going Vessel (OGV}
exhaust, fhe method comprising:

capturing the exhaust of the OGV,

carrying the exhanst to a firg gystem of a maritime emis-

sions control system;

processing the exhaust in the {iest system to first reduce the

temperature of the exhaust and then to process the
reduced temperature fow (o generate a first processed
flow with reduced Particulate Matter (PM) and reduced
Sulfur Dioxide (SO, )

carrying the first processed flow to a second system of the
marifime emissions contro] system;

heating the first processed flow, increase the temperature of
the: first processed flow;

processing the heated first processed flow in the second
system to generate a second processed flow with reduced
NO,; and

releasing the second processed fiow to the atmosphere.
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2. The method of claim 1, wherein carrying the exhaust 1o
the first sysiem comprises carrying the exhaust to an Jonizing
Wet Scrubber (TWS).

3. The method of claim 1, further including a heat
exchanger capturing heat from the secand processed fiow and
transierring the heat to first processed ffow belore heating the
first processed flow.

4. The method of claim 1, wherein carrying the exhiaust to
the second system comprises carrying the exhaust {o 4 Selec-
tive Catalytic Reducer (SCR).

5. The method of claim 4, furiher including:

providing power for operation of the first system and the

second system vsing a generafor producing hol genera-
tor exbaust;

mixing the hot genceator exhaust with the flow into the

SCR e increase the efficiency of the SCR; and
exiracting heat from: a gaseous discharge of the SCR and
transferring the heat to the gaseous indet to the SCR.

6. A maritime emissions control system comprising:

an Ocean Golng Vessel (OGV) producing a dirly main

exhaust flow;

a platform selected from a land based platform, barge and

a vessel;

an emissions confrol system canded by the platfosm;

support apparats carried by the piatform;

a duet carried by the support apparatus, the duct discon-
neclably connectable to the OGV to place the mnin
exhaust flow fronithe OGV in fluid communication with
the emissions control system carried by the platform, the
emissions control system sequentially comprising:

a Particulate Maiter (PM) and Sulfur Dioxide (8O,)
reduction system mounted 1o the platform and con-
nected in fluid communication to the duct to receive
the main exhaust {low from the OGV and to first cool
the exhaust and second process the cooled exhawst fo
teduce PM and SO, in the main exhaust flow to pro-
duce a first processed flow from the first sysiem; and

an NO, reduction system mounted to the platform and
connected to the PM and SO, reduction system to
receive the firsi processed flow, fivst inte a heater
adding heat 1o the fisst processed flow, and then to
reduce NO, in the heated first processed flow to pro-
duce a second processed flow,

7. The emissions control nnil of claim 6, wherein the first
systein includes an ionizer to reduce PM and a wet serubber to
reduce $O, in the main exhaust flow.

8. The emissions control unit of claim 6, wherein the first
system is further adapted to reduce Volatile Organic Com-
pounds (VOCs) in the main exhaust flow.

9, The emissions contro) unit of claim 6, wherein power for
operation of the emissions confrol system is generated by a
diesel generator and generator exhaust from the diese] gen-
erator is processed by the second system,

10. The emissions control unit of claim 6, wherein the first
system js selected from a group consisting of an lonizing Wet
Serubber (TWS) and a cloud chamber scrubber.

11. The emissions control unit of claim 14, wherein the first
system is an TWS,

12. The emissions control unit of claim 6, wherein the
second system is selected from a group consisting of a low
temperature SCR and a mid temperature SCR.

13. The emissions control unit of claim 12, wherein the
second system is a mid temperature SCR,

14. The emissions control unit of claim 12, wherein the
second systent includes a catalyst material comprising a tita-
nivm vanadinm tngsten compotind,
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15. The emissions condrol unit of elaim 12, wherein the
second system includes a core compising a heneycomb
structure  comtaining materials fo support the reactions
required {o reduce NO,,

16. The emissions confrol wuit of elaim 12, wherein the
second system includes a core comprising a granular media
struciure containing materials to support the reactions
required to reduce NO,.

17. The emissions conirol unit of elaim 6, wherein the first
system receives the main exhaust flow containing PM, 50,
and NO,, and produces (he first processed flow having
reduced PM and SO, and containing NO,, and the second
system receives the first processed flow having reduced PM
and SO, and containing NO, and produces the second pro-
cessed flow having reduced PM, SO,, and NO,.

18. The emissions conlrol voil of ¢laim 17, wherein the
emisslons control unit further including a quench tower for
cooling the mainexhaust flow before the first system receives
the main cxhaust fow.

19. The emissions conteol unit of claim 18, wherein the
quench tower reduced the temperature of the exhaust flow to
between 105 degrees Fahrenheit and 115 deprees Fahrenheit.

20. The emissions control wnit of claim 6, wherein the first
system. and the second systen operate from power generated
by a diesel generator carried on the platforn.

21, The emissions control nnit of ¢laim 20, wherein:

the second system is a Selective Cafalytic Reducer (SCR);

and

generator exhaust from the diesel generator is mixed with

urea 1o produce aramonia Jor nse with the 8CR.

22, The emisgions control unit of claim 20, wherein:

the second system is a Selective Catalytic Reducer (SCR);

and

penerator exhaust from the diesel generator is mixed with

agieous ammonia to produce ammonia for use with the
SCR.

23. A maritime emissions control system comprising:

ann Ocean Going Vessel (OGV) producing a divly main

exhaust flow;
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an Emissions Coutrol System (BCS);

suppor apparatus for the ECS;

a duct carried by the support apparatus, (he duct discon-
nectably connectable 10 the OGV io place the main
exhaust flow from the OGV in fluid communication with
the 1CS, the IICS sequentially comprising:

a quench tower in direct fluid communication with the
duct producing a cooled exhaust flow;

a particle reduction apparatus in fluid communication
with the quench tower, selected from selected from a
group consisting of an lonizing Wet Scrubber (IWS),
acloud chamber scrubber, a wet electrosiatic precipi-
tator, an clecirostatic precipitator, a scrubber, an
absorption devices, a mechanical separator, a filter, a
therinal device, and a plasma reactor o process the
cooled exhaust to reduee Particuiate Matter (PM) and
Sulfor Dioxide (80,) in the main exhaust flow 1o
produce a first processed flow from the first system;

a heating apparatus connected in fiuid communication
with the particle reduction apparatus, to increase the
temperature of the first processed flow;

an NO, reduction apparatus selected from a group con-
sisting of a low iemperature Selective Catalytic
Reducer (SCR), a mid temperature SCR, a non-selec-
tive cutulytic reducer, a plasioa based NO,, reduction
systen, an ionkzation based NO,, reduction system, a
thermal NQ,, reduction system, a photochemical
based NO, reduction system, a chemical NO,, reduc-
tion systom, and an electrochemical based NQ,,
reduction system, conneceted in floid communication
with the heating apparatus, to reecive the heated fiest
processed flow and to reduce NO,, in the heated first
processed fow 1o produce 3 clean second processed
flow; and

a heat exchanger capturing heat from the second processed
flow and transferving the heat to first processed flow
before heating the first processed flow.
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