Chipping Biomass
for Co-Milling with
Pulverized Coal
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Outline
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Power Plant Locatlons/PotentlaI Use
Handling/Processing within Plant
Switchgrass & Other Trials
Equipment Selection

Biomass “Chip” Specifications
Project Implementation
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Presenter
Presentation Notes
Discuss MW – takes a dry ton to do a MW.  Capacity factor is 8000 operating hours/year (365*24) 85%. Potential at 4% is 800,000 green tons, displacing 280,000 tons of coal annually—per grant proposal.  N=5 mills
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Presentation Notes
Eastern bituminous grade.  Size as delivered – pre-processing.  Heavy equipment is used to push this pre-processed coal into the bunkers located below ground.  The coal is then conveyed into the plant to the pulverizer.  

3000 tons of coal lasts 2-3 days. At 4% chips, would need about 40 tons chips/day for all 3 units. 
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Other Trials
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e Switchgrass

e Hardwood Sawdust
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Presentation Notes
Other trials of renewable resource materials have been run at Plant Gadsden.
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Presenter
Presentation Notes
Green wood = 4500 BTU/#
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Determine desired

biomass characteristics
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Presentation Notes
Handling – want it to go through the coal system – capital investment review – want the wood to work in the existing handling system with co-milling.  Defined by size of riffles, passing through the pulverizer – material conveyed from piles outside into hoppers below in plant, and must flow out of hopper.  

Needs to combust in 2 seconds. 

With a 4% mix, the plant can use 40 tons of chips/day. An advantage of wood is that no additional capital investment may be needed.  The material is mixed on the pile with a scoop.
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Species
Moisture Content

Ash Content
Size
Fiber Orientation
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Presentation Notes
The initial chip size was ½ inch long, 3/8 wide and 1/8 thick.  


Criteria
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 Material Handling Criteria

e Burning Criteria
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Presentation Notes
These specifications are critical because the mill has two important criteria that they are trying to meet. 

Handling – want it to go through the coal system – capital investment review – want the wood to work in the existing handling system with co-milling.  Defined by size of riffles, passing through the pulverizer – material conveyed from piles outside into hoppers below in plant, and must flow out of hopper.  Not willing to accept much risk with the material – they don’t want to take a chance of plugging up the plant, so the engineers are fairly conservative in determining what might and might not work.

Can’t handle clumpy.  Wood chip handling (bulk materials) common thread problem is material flow of wood chips – everybody has problems with it – everybody complains about bridging and plugging and all those problems that come with wood in a chip form.  The common solution is to make it into pellet form – it flows, doesn’t bridge, but pellets add an extra processing cost.  What does wood mixed with coal at 4% look like?  The flow problem is usually 100% wood, but we’re talking about a 4% mix by btu.  4% energy is really 8% by weight – by volume it is even bigger.

Particle size has to be small enough so when it goes in that environment, it’s gone before it goes up the stack. 

The material handling criteria is important because if a plug occurs, it could shut down the power plant. They can’t afford the down time to clean it out, so they have fairly stringent material specifications early in the trial process.
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Presenter
Presentation Notes
other options include screens and sizers.  And we started focusing on what would make the right material first. Then we’ll figure out where it fits in the system the best and how to balance it in the system


Equipment Selection
Chipper Processing
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Presenter
Presentation Notes
Comparison of the whole-tree chips and on the left, the reground whole tree chips.


Equipment Selection
Tub Grinder Chips o

. §y ¥ - o e L N gl T '.\;"_-,_'t o N - —— g [ W y - \ _.h N =5 t_:' ! e e e ._.." el
ORI IBANR, T atp SEVA T T2 - S AT SN OIS VT SO N S
. " "

A L . i i T
-;:I?“’";?'TJ—‘\. : '\f‘ AW o)
b 3 ey t -ﬂ:'i. LY PN \.’l’_ T

e o \&-_J,:f‘:&qg\_" ,_.1. \
r T \.':" .EA\ N

™ 0 Lo i T, W oo N
o AP T e e Y e Y

e

e — s W


Presenter
Presentation Notes
Grinders make fuzzy fibers that have a tendency to hang together.
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Presenter
Presentation Notes
These chips from a horizontal drum chipper seemed to fit the bill.  They can be processed in one pass from whole trees.  The chips have defined edges and the size meets the criteria.
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Equipment
e ProGrind H3045
— 525-hp
— Proto-type

= « Operations
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Prentice 210 D loader, 142 hp

Skidder, John Deere 648GIII, 180 hp

Feller buncher, 2004 HydroAx 670, 205 hp

Chipper Precision-Husky ProGrind 3045, 525 hp  knives $180/17 pmh, 

Notice that this is traditional logging equipment, and not specialized equipment for small-diameter removals.
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Shoal Creek Ranger District,

Talladega National Forest,
Heflin, Alabama
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Presentation Notes
Near Edwardsville, AL


K LobIoIIy Plne Stand
— 15-years old
— 37 Acres, 96% pine
— Avg dbh (removal) =

4.06 inches
— Avg height (removal) =
31 feet

o Prescription = remove
stems < 7.5” dbh




- u F . ’.‘-“'1 by I ."_*- ¥ N #— -.#1‘-.\\-._ \ - E \ -._L\-|:_ F, - ‘._.' ﬂ'. . "f_'-% _.,.::-L.-r
CLUOFRS AN T SEVAT S TR S S ST N el S SNENGE
£ - -



Presenter
Presentation Notes
These chips from a horizontal drum chipper seemed to fit the bill.  They can be processed in one pass from whole trees.  The chips have defined edges and the size meets the criteria.
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Dirty small chips
Clean large chips

Dirty large chips
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Presentation Notes
Site conversion of off-site loblolly to longleaf


Chipping Operation

Summary of Production?

Pro-Grind
H-3045

Total study time (hr) 29.0
w/delays

Productive time (pmh) 18.2

Van loads produced

Chips produced (gt)
Utilization Rate (%)
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Presentation Notes
Preliminary data.  Pro-Grind varied because of adjustments made to chipper and changing knives for various chip sizes. Production for all chip types are lumped together for this presentation.


Chipping Operation
Pro-Grind H-3045Production Rates

Chipping time/van
(incl. cycle wait time)

Range
Average

Average payload (qgt)

Average production
rate (gt/pmh)
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Presentation Notes
Low utilization rate of Beast can explain the difference between these two machines. Note smaller payloads due payload limitations in GA vs. AL deliveries.  Note: Loading time/van is not PMH time, just regular time.


A Summary
3 Recent Chip

ning Production Rates and Costs*

Precision-
Husky 1858
($268,000)

Bandit Beast

4680
($480,000)

ProGrind

H-3045
($285,000)

Machine Type

3-knife chipper

Horizontal
Grinder

Horizontal
Chipper

Horsepower

450

850

520

Avg. Stand
DBH (in)

3.54 —4.26

4.06

4.06

Product Output

Hog Fuel

Hog Fuel

Uniform “dirty”
chips

Production Rate
(gt/PMH)

67

43

29

Cost/gt ($US)

machine rate w/o
transport or operator

$4 (23%)
$3 (63%)

$11 (23%)
$8-$10 (63%)

$10 (23%)
$6-$8 (63%)

Off-highway diesel prices updated to $3.60

_= *|ndividual machine rates, not for entire harvesting system
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Utilization rates can change the cost of an operation
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< Power plants may have very narrow
3| specification ranges

Lots of equipment options

Lots of places that processing and sizing can
occur

— Whole tree chips reground at plant

— One pass machine in woods
Screen deliveries for acceptable fuel size to give
the power plant total control over what goes in  [&&
the coal pile if risk of oversized material is too

high
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Presentation Notes
In the process of making chips, there’s lots of equipment options.  Disk chipper, drum chipper, horiz grinder, tub grinder, chip screening system.  The determination of whether to perform the chipping in one pass in the woods, or regrind


Plnt a
Inltlal Test Results
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to ~65% In outside storage.

10% energy mix is a lot of volume, so metering
In plant must be adjusted — material handling.

Clean and dirty fuel chips processed, but
chemical outputs differ.

Testing continues on these and other chips at
Plant Gadsden.
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Presentation Notes
Optimal mix for power plant efficiency and for preventing matting or clogging in the mill. 
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