| N

power generation group

Considerations for the Conversion of a Pulverized
Coal Boller to Fire Biomass in Suspension

U.S. DEPARTMENT OF ENERGY: BIOMASS 2011
National Harbor, MD 7/26/2011

Phil M¢Kenzie
Bus Dev Mgr Biomass Projects



babcock & wilcox power generation group

The Big Picture

Key decisions for biomass utilization in PC-fired boilers::
» How much, how often, what kinds of fuel
Fuel preparation requirements:

» Essential but different for wood vs herbaceous forms
» On-site vs off-site fuel preparation

Biomass supply to boiler:
» Through existing pulverizers - capacity, primary air ¥
» Separate prep/pneumatic transport — dust, pellets, shredded grasses;
Burner design drivers: “
» Fuel type, input, quantity of burners, location
» Primary/secondary air ratios, staging
Emissions: B
» Actual emissions depend on fuel, system design, OFA; CO, UBC ...
» Impacts on AQCS equipment :
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Fuels Characteristics
| ruo || wnoning 7 woospotets | Torted oo RS

Proximate (as rec’d)

Moisture—Total % 6.17 6.03 15.95
Volatile Matter % 33.42 75.18 38.99
Fixed Carbon % 54.33 18.34 37.16
Ash % 6.08 0.45 7.90
SUM % 100 100

Higher Heating Value Btu/lb 13,149 8,451 8,812

FCIVM 1.83

Ultimate Analysis (A.R.)

Carbon % 74.2 47.27 55.06

Hydrogen % 5.14 5.82 3.57

Nitrogen% % 1.57 0.05 1.05

Sulfur % 0.99 0.01 0.03 Dry WOOd pel IetS
Moisture—Total % 6.17 6.03 drlve bOlIer

Ash % 6.08 0.45 7.90 - -
omyaen . i o o performance similar
Chlorine % tO PRB Coal

SUM % 100 99.99

HGI >40
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Slagging, Fouling & Corrosion

» Biomass fuels generally exhibit low to
very low mineral matter

» Pellets or chips from soft wood are
benign but inclusion of bark adds to ash
content and sometimes chlorine

» Agricultural materials often cause or contribute to
slagging/fouling problems and corrosion

» Straw, grasses may have high alkali and chlorine
content which, at higher input rates, can cause
serious deposition and corrosion problems in SH’s
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Combustion Technology
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Fuel Sizing for Suspension Firing

Fuel size drives the combustion i (1
process primarily 015 e o

residence time. upper burners to
furnace arch

» Longer furnace residence times
enable larger sized biomass I
(cyclones, stokers, fluid bed) |

» Short residence times (PC {
suspension firing) necessitate small
particle size for efficient combustion
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Suspension Firing

Differentiating Fuels:
» Grasses: Grasses, straw, other thin vegetable matter
» Woody: Wood, bark, other more dense types

Suspension Firing Requires Small Particles:
» Recommended particle size for wood ~1/16"
» Recommended size for grasses < 2" x 0

Larger Particles Require more Residence Time:
» Live with high unburned combustibles
» Add dump grate stoker in furnace hopper
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Pulverizer Modifications

Existing mills may require
changes to:

» Primary air

» Motors

» Grinding elements

» Classifiers

» Fuel Transport Lines (saltation velocity)

» Explosion suppression

Long cleanout times
to be expected

=S B e MBE) B
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Biomass Co-Fired Burners

Do not exceed rated burner input (coal + biomass)

If blended fuel to burner: Increases nozzle velocity
which destabilizes flame at higher inputs. Flame
stability can also suffer with high moisture biomass.

If injected through separate burner nozzle: Low
Inputs acheivable with small nozzles in existing
burners. High biomass inputs (40 to 50%) can be
accommodated with larger nozzles but probably
requires new burners.
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Dedicated Biomass Burners

Expect to change fuel piping due to hlgher
air-to-fuel ratio

New burners may be

required to accomodate:
» Larger fuel nozzles
» Smaller secondary air zone
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Auxiliary Equipment

Fans
» PAfan(s) my be inadequate

Sootblowers
» Depends on fuels

Ash systems
» Depends on fuels

HT Surface & Airheaters

» Need to be reviewed for performance
& operational considerations
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Air Quality Control Systems
SCR

» Catalyst degradation due to ash
» Unburned carbon considerations

Particulate Control

» Unburned cinders in baghouse and
ESP

» Wet & dry ESPs well suited for
biomass

Scrubbers

» Both wet & dry process well suited
for biomass
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Economic Considerations
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May 29, 2009 By Chris Holly

FirstEnergy Retools Coal I e,

FirstEnergy Corp. has announced plans to News
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—Chris Holly (cholly@accessintel.com)
is a reporter for COAL POWER's sister
publication, The Energy Daily.
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Total Capital Outlay (S millions) -
C h a.I I e n g e . Material handling system S 67

- - - Mill, burner and furnace changes 51

P I an t M O d I f I C at I O n S Site prep and balance of plant systems 24
SNCR and ESP changes 10

Plant reliability projects 48

Total S 200

Turbine/Generator

[=

Truck or Rail ( T
Unloading \

=t

ESP Customers
Converted
New Wood Coal Bunkers I
Storage
Heater
Existing Mills
L
Barge Urea
Unloading Coal Wood ) (SNCR)
Reclaim Reclaim Potential
Supplemental Mills
» Weather proof barge » New wood storage buildings » Modify coal bunkers » Boiler changes
unloading and conveyance » Modify conveyors for wood pellets * Accommodate higher flue gas
+ Keep pellets dry  Keep pellets dry » Modify existing mills velocities and temperatures
+ New buildings -+ Address steep angles » New burner system
« Dust suppression * Reduce NO, emissions
- Fire protection » Change SNCR system

» Change ash handling and
disposal system
Courtesy of FirstEnergy

Proprietary and Confidential © 2011 Babcock & Wilcox Power Generation Group, Inc. All rights reserved.



babcock & wilcox power generation group

First Energy Burger Biomass Case Study

Case 1: Fuel switching to engineered biomass (pellets) only

v

Case 2: Fuel switching to multiple biomass sources
(whole tree chips, ag. products, pellets)
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R.E. Burger Boiler Specifics
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Case 1 Suspension Firing Only

v

Primary Fuel=Wood
Pellets/Torrified Wood

Minimal Boiler Modifications II!!”‘JIMH@

v

New Wood Burners + OFA nin

Modified Pulverizers
Covered Fuel Storage

v

v

v
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Case 2 — Fuel Flexible Option

rimary Fuel=Wood Chips,
Ag Products, Wood Pellets

» Boiler Modifications

» Suspension Burners + OFA

» Modified Pulverizers
Stoker Addition

overed Fuel Storage
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Capital vs. Fuel Costs/Flexibility

0.14

Case l

o
[EnN
N

Case 2

4

0.08

O
o
)

Retrofit to Mass Burn New RH Unit
| | 2

o
o
=

Operating Fuel Cost [$/kw]

0.02

0 500 1000 1500 2000 2500 3000 3500 4000

Total Installed Capital Cost [$/kw]

Proprietary and Confidential © 2011 Babcock & Wilcox Power Generation Group, Inc. All rights reserved.




7

e ' = -
1 -

—
el

Proprietary and Confidential © 2011 Babcock & Wilcox Power Generation Group, Inc. All rights reserved. 22



	Considerations for the Conversion of a Pulverized Coal Boiler to Fire Biomass in Suspension
	The Big Picture
	Slide Number 3
	Fuels Characteristics
	Slagging, Fouling & Corrosion
	Combustion Technology
	Fuel Sizing for Suspension Firing
	Suspension Firing
	Pulverizer Modifications
	Biomass Co-Fired Burners
	Dedicated Biomass Burners
	Auxiliary Equipment
	Air Quality Control Systems
	Economic Considerations
	May 29, 2009       By Chris Holly ��FirstEnergy Retools Coal Plant to Burn Biomass��FirstEnergy Corp. has announced plans to repower Units 4 and 5 of its R.E. Burger coal-fired power plant to burn biomass to produce up to 312 MW, making the 54-year-old facility one of the nation’s largest biomass power plants and the first biomass plant in FirstEnergy’s generation portfolio. 
	 
	First Energy Burger Biomass Case Study  
	R.E. Burger Boiler Specifics
	Case 1 Suspension Firing Only
	Case 2 – Fuel Flexible Option
	Capital vs. Fuel Costs/Flexibility
	Slide Number 22



