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Introduction

Lakeland Electric & Water is investigating co-firing biomass with coal in existing coal
fired units. This technique involves the direct injection of shredded wood fiber material
into a pulverized coal fired furnace. Biomass was shredded to the consistency of fine
mulch and blown into the furnace through existing refuse fuel injection ports. Coal and
wood handling processing are separate. The Mcintosh Plant has the unigue benefit
that the original system was designed to fire 10% (heat input basis) refuse derived fuel.
It includes an existing solid waste processing facility and fuel transport system.

On August 26, 1998, tests were conducted at Lakeland's Mcintosh Plant to test the
biomass co-firing concept. Approximately 125 tons of shredded whole Eucalyptus trees
were acquired from a local supplier. Tests were conducted by Lakeland Electric, co-
firing this unit with a combination wood and coal. During a single continuous
performance test, plant data was collected to evaluate the effect of co-firing the wood
fuel.

In these tests, a co-firing level approaching 5% by heating value was achieved at full
load. Average wood consumption rate during the test was about 21 tons/hour.
Comprehensive stack tests were performed to determine the effect of co-firing wood
compared to the same load on coal only. Results of the stack test are included in this
report.

Boiler efficiency was lower with wood co-firing, due predominantly to fuel moisture and
increased excess air associated with the wood fuel injection. With wood co-firing, boiler
efficiency was reduced from baseline condition (100% coal blend) by approximately
one boiler efficiency percentage point.

The test period was short for establishing effects on operations and maintenance.
However, for the six hour test duration unusual slagging or fouling of the furnace was
not noted.

This report presents the results of this test

Objectives
The objectives of this test were:

1. Determine if the existing refuse injection system is suitable for direct injecting

shredded wood waste.
2. Evaluate the system performance when co-firing wood waste compared to 100%

coal firing.
3. Obtain stack emissions data with and without the co-firing:
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Fuel Analyses

Wood fuel samples were taken and ultimate analysis and heating value were
determined by lab analysis. Copies of the lab results are attached. Following is a table
of these analyses:

‘Eucalyptus Coal/Pet Coke

Carbon I (% wt.) 24.91 74.24
Hydrogen (% wt.) 2.73 457
Oxygen (% wt.) 19.81 533
Nitrogen (% wit.) 0.11 1.43
Sulfur (% wt.) 0.04 2.14
Ash (% wt.) 0.94 7.45
Moisture (% wt.) 51.46 4.83
Higher Heating Value (Btu/lb) 4,238 13,305

Stack Test Results

Three hour stack tests were run for each of the firing conditions. The test data is
attached to this report. A summary of the results is as follows:

Coal Only Co-Firing
NOx ppmv, dry basis 2494 238.6
Ibs/MMBtu 0.504 0.481
SO, ppmv, dry basis 199.6 248.7
Ibs/MMBtu 0.561 0.697
PM grams/DSCF 0.00008 0.00011
Ibs/MMBtu 0.0035 0.0040

Effect on Boiler Efficiency

The boiler efficiency decreased by about 1% when coal heat input was replaced by
biomass. Following is a summary of the approximated heat losses:

Coal Only Co-Firing
Dry Gas (%) 5.61 5.74
H; & Hz0 in Fuel (%) 3.94 4.76
Moisture in Air (%) 0.15 0.15
Unburned Carbon (%) 0.50 0.50
Radiation (%) 0.16 0.16
Total Heat Loss (%) 10.37 1132
Boiler Efficiency (%) 89.63 88.68
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Fuel Handling

The existing fuel transport system handled the wood waste without problems. The
plant personnel commented that the feed rate was extremely stable compared to refuse
derived fuel.

Conclusions

Based upon tests conducted at the Mcintosh Plant, the following conclusions can be
made:

1. Wood was successfully co-fired by direct injection into the furnace. Co-firing levels
approaching 5% by heating value were achieved with the plant at full load.

2. Wood consumption rate with the existing system was about 21 tons/hour.

3. With co-firing the stack emissions indicated a reduction in NOX and an increase in
S02 and particulate. However, due to the low percentage heat input from biomass
these results are not conclusive. The nitrogen, sulfur and ash content of eucalyptus
fuel was lower than the coal on an as fired basis.

4. Boiler efficiency decreased with wood co-firing.

5. The shredded eucalyptus trees flowed easily through the existing system.

6. Unusual slagging or fouling was not noted in the short course of this test.

7. Particles of unburned wood were present to some degree on the dump grate.
Combustion of these unburned particles can be completed prior to dumping the
grate.
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