
Hard to
Retrofit 

Expensive

Wip?

Chemical
Problems

Who
builds?

Various
vendors

Inject gaseous
ammonia into the
flue gas then pass
the gas through a
catalytic converter

How does
SCR work?

Selective
Catalytic
Reduction

Such
as?

Ammonia slip

Wis?

Treat with
lime

Treat with
magnesia

Martin Marietta
Magnesia
Specialists

410-780-5500

Wip?

Plugging

Corrosion

Ishikawajima-Hirima
Heavy Industries Co.
Tokyo (03) 3534-4405 

Chemical spills

Cinergy's Zimmer
emits

0.46 lbs/mmBtu

Such
as?

Such
as?

Who
designs?

Various
vendors

Why?

May have to
reroute the flue

gas

How
much?

EPA requirements for
State Implementation Plans

for ozone transport

Which
states?

Alabama, Connecticut, Delaware, District
of Columbia, Illinois, Indiana, Kentucky,

Massachusetts, Maryland, Michigan,
North Carolina, New Jersey, New York,

Ohio, Pennsylvania, Rhode Island,
South Carolina, Tennessee, Virginia, and

West Virginia

What is
required?

Plans for meeting
prescribed NOx emission

budgets

When are
plans due?

When meet
budgets?

How meet
budgets?

Such
as?

Chemical
Problems

Hard to
Control

Wip?

Selective
Non-Catalytic

Reduction

Coal Tech
Low cost NOx control

610-667-0442

Mobotec USA
ROFA - Rotamix

www.mobotec.com

Who
builds?

Various
vendors

Reduce
Temperature

Low NOx
Burners

Such
as?

Wip?

Wip?

Derates
Capacity

Wip?

Fuel Reburn

Remove
NOx

How?

How?

Reduce NOx
Formation

Control
Combustion

Such
as?

Modify the
Combustion

Process

Phenix Limited, LLC
Clean Combustion System

805-985-1545 

How?

Remove
Postcombustion

NOx  

Such
as?

Switch
to Gas

Co-fire Coal
and Gas

Wip?

Wip?

Gas Price
Risk

Limited
Availability

Such
 as?

Modify the
Fuel

How much?

Up to 90%

Generators need to reduce NOx emissions
from coal-fired power plants

How reduce
NOx emissions?

Why?

New Regulations

How analyze?

Computer
simulation

NGB Technologies
Compliance Advisor
www.ngbtech.com

Down to 0.15 pounds
per million Btu

Reduction required
is site specific

Why?

Different boilers
have different

emissions

TVA's Paradise
emits

1.8 lbs/mmBtu

Which regs?

Section 126 petition
reduction rules

October 28,
2000

Summer
ozone season

of 2003

Reduce emissions
or buy out of state

allowances

Such as?

Ohio SIP rules are
under review

Which
emissions?

Probably coal-fired
power plants

Why?

EPA budgets are
based on power plant

reductions

Such
as?

Such
as?

Who
designs?

Various
vendors

SIP cost estimated
at $25 billion

Electro-Catalytic
Oxidation

Experimental

Wip?Who
builds?

Powerspan
www.powerspancorp.com

A plasma reactor
oxidizes NOx

 and other pollutants
into acids

How does
ECO work?

Status?

2 MW flue gas
pilot tests
successful

50 MW flue gas
commercial

tests planned

Where?Where?

FirstEnergy's
R.E. Burger

plant

FirstEnergy's
Eastlake plant

Acids are removed
by a wet electrostatic

precipitator

How does
CCS work?

Rocket
Science

Environex
www.environex.com

Babcock & Wilcox Co.
www.babcock.com 

Black & Veatch
www.bv.com 

Alden Research Lab
www.aldenlab.com

Fuel Tech NV
NOxOUT

www.fueltechnv.com

How analyze?

Computer
simulation

Such
 as?

Westinghouse
Process Control, Inc.

SmartProcess
www.westinghousepc.com

NeuCo LLC
ProcessLink

www.neuco.net

Pavilion Technologies
www.seedco.com/pav.htm

Who
builds?

Various
vendors

Advanced Burner Technologies Corp.
Opti-Flow system 

Energy & Environmental
Research Corp.

www.eercorp.com
 

Mitsui Babcock
Low NOx Axial Swirl Burners

www.mitsuibabcock.com 

Babcock & Wilcox Co.
DRB-4Z low-NOx burner

www.babcock.com 

Such
as?

Chemical
treatment

Extra catalyst
layers

Flow modeling

A series
reactor

Meaning
what?

Add an additional
ammonia injection grid

Two 60% reactors
 may be better than one

80% reactor

To do
 what?

Match the ammonia
concentration profile

 to the NOx profile across
the catalyst surface

Such
as?

Wip?

May hurt the
reliability of

the grid

Possible
shortages of

supply

Why?

Too many
outages at once

Meaning
what?

Based on combustion
research by rocket motor

engineers

Experimental

Wip?

Note:
"Wip?" = What is the Problem?
"Wis?" = What is the Solution?
"        " = New this month. 

NOx Control Issue Tree Diagram
(top of the tree)

NOx Control Issue Tree Diagram
(top of the tree)

S t a r t  h e r eS t a r t  h e r e

Such
as?

Unburned
carbon in fly

ash

Wip?

May not be able
to sell the fly ash

Evidence?

Gas Price has
doubled in the

last year

Wis?

Locate near
 gas pipelines

Any
alternative?

Buy emission
credits or

allowances

Wip?

No regulatory
framework has been

established

Allowances may not
 be available

Price risk

Precedent?

Volatility of NOx offsets
in California

Precedent?

Why
not? Controls  may be

 so stingent that few
will over comply

Wis?

Buy from mobile
sources

PG&E NEG and
Waste Management

deal in California

Alternative
postcombustion

technologies

Such
as?

Thermal Energy International
THERMALONOx

www.thermalenergy.com

How does it
work?

Via direct injection of elemental
phosphorus (P4) into exhaust gas

Limitations?

Requires a wet scrubber or
other downstream processing

Inject liquid
ammonia or urea into

the flue gas 

How does
SNCR work?

Issue A
nalysis by D

avid W
ojick, PE, PhD

dw
ojick@

shentel.net

Not so

Why
not?

The Court
has extended
the deadlineSuch

as?

Cranes Skilled
crafts

such
as?

Pipe fitters

Until
when?

May 31,
2004

What
Court?

U.S. Court of
Appeals for the

D.C. District

Increase
availability

How?

Increase
production

Build more
pipelines 

Not so

Why not?

Too hard to
move a

power plant
Wip?

Not
enough

time

too many
environmental

constraints

Not so

Why not?

SIP Call
will supersede

Petitions

Maybe
not

Petitioning states
may not agree

Why
not?

Too expensive

Experimental

Wip?

Status?

 375 MW
commercial

tests planned

Where?

AEP's
Conesville

plant

Why are there
NOx emissions?

The 2 primary kinds of NOx
are byproducts of

combustion

What
kinds?

Relative
amounts?

Nitrogen in air
forms "Thermal

NOx"

Nitrogen in
coal forms
"Fuel NOx"

For most coal fired
units, fuel NOx is

around 75%

Exceptions?

For high temp
boilers thermal NOx

may exceed fuel
NOx

such
as?

Cyclone type
boilers

Primary
controlling

factors?

The three "T"s of
temperature, time

and turbulence

Meaning
what?

"Temperature" =
Flame

temperature 
"Time" =

Residence
time at high
temperature

"Turbulence" =
Degree of fuel &

air mixing

where?

When are
comments

due?

http://www.epa.state.oh.us/dapc/regs/regs.html#NOx

Friday, December 22, 2000

Why?

Gas has no
fuel NOx

Maximum
NOx

reduction?

50% to 60%


