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Introduction

The national and world situation today present a tremendous
opportunity for coal in the industzial market. O©0il prices have abruptly
risen to obont four times the Btu price of coal. There is some shift
in political climate in the direction of more ecarefully considering the
economic impact of environmental constraints on burning ccal. Tech-
nolegies have evolved which permit the use of coal in systems which
meet and often sxceed environmental regulations with respect to emis-
sions of 50,,. mx' and particulates.

Price of 0il and Gas Relative to Coal

The historical prices of cil and gas relative o coal on a
Btn basis are shown in FPigure l. (References 1, 2, and 3} From 1230
£ill 1979, the price of oil relative to coal averaged a little over
twice the Btu cpst of coml. During the same period, natural gas prices
never exceeded the price of coal. These trends were abxruptly broken
beginning in 1979 when oil prices relative to coal reached about 4:1
and gas prices for the first time exceeded coal prices. There is every
reason to believe that natural gas prices will approach oil prices over
the next faw years and that the overall upward trends in price will
continue. ' .

In 1930, 80-90% of all industriml boilers fired coal. During
intervening years, oil and gas have become the predominant foels for
industrial boilers becavse of their relative low cost, anvironmental
acceptance, lower capital costs for equipment and overall ease of
operation. Fewer and fewer boilers capable of firing coal were in—
stalled during this period.-

It is a thesis of this paper that the present and anticipated
price advantage of coal will trigger a major ipcrease in industrial use
of coal. In fact. some vendors report that essentially no new oil
fired boilers are being built tcday.

In Figure 2, the historical, present and future trends for
boilers with capsbility to fire coal (Reference 4) are chown. New
coal fired systems were almost non-existent through the late 7G's.
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The evidence is now very strong that coal will have increasing role in
the next ten years, especially in the larger boilers.

The information in Figure 3 i1llustrates the economic driving
forece for converting oil fixed to coal fired boilers. The lony term
trend for oil prices is clearly up in spite of significant decreases
during the last 12 months. Cecal prices, even with relatively expensive
environmental control devices, are s$till much lower than oil costs.
Based on these data, coal is clearly a bargein now and is likely to
be aven more of a bargain in the future.

Market Potential

A detailed examination of the potential market for industrial
coal fired units will be presented later today. (Reference 5) However,
the magnitnde of the market potential can be inferred from the data
Presented in Table 2 (Reference ). At an assumed load factor of 50%
some 267 million tons of coal could be required to replace existing
oil fired capacity. Although some coal fired units have been sold
in sizes of only a few thousand pounds per hour of steam (pph)., it is
likely the convenience of oil and gas firing will make it difficult
for ¢oal to dominate the under 10,000 pph market. Table 2 shows that
even the market limited to boilers of greater than 25,000 pph could
still yield coal sales of 150 million tons per year. Realizaticm of
only a small percentage of this total market potential cowld have an
enormons impact on coal sales, eguipment vendors, ete.

Boiler Technology and Pollution Control

Industrial boilers over 250,000 prh are governed by the
Federal New Source Performance Standards (NSPS) with respect to soz,
Nox and particulates. Boilers in the 100,000 to 250,000 pph size
range, are not federally controlled but regulations for ND and par-
ticulates for these units are being rev:.ewed.

Various state requirements may be set up for mits over
10,000 pph and Jocal areas may also have their own emission regulations.
There are sevaeral boiler technologies available and these can cope with
emission control in different ways. Figure 4 (Reference 4) shows the
breakdown by firing method and size for industrial boilers as a functicn
of time. In 1930 the spreader stoker had not yet been intreduced and
PC (pulverized coal) firing was just taking hold. Stokers dominated
the market. By 1950 the spreader gstoker had gained wide acceptance
in 211 size ranges and PC units dominated the 250-500,000 pph size
range. PC units accounted for about 80% of the latter sized units in
1970 and will continue to hold this share in 1990. The smaller size
range was dominatad by stokers, especially the spreader stoker, and
thiz should also be true in 1990.
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Some of the technologies nmow available for emission controls
in the larger boilers can be briefly listed. Discussion of individual
processes is beyond the scope of this paper.

502 Removal

1. Pulverized coal systems using wet oxr dry
scrubbers.

2. ILimestone injection into modified burners
{LIMB Process).

3. Stokers with wet or dry scrubbers.

4. FBC withk limestone addition-

NOx Control

o

1. Pulverized coal using burner adjustments
to control Nox.

2. Stoker systems usually do not exceed m::
requirements (0.6 1b/MM Bim).

3. FRC units operating at low temperatures have

vary low }!Dx emissions (0.3 lbs/ MM Btm).

Particulate Control

Based on site specific conditions, ¢yclones, wet
scrubbers, elactzostatic precipitators, or bag houses
can be used to control particulates.

We believe that the emerging £fluid bed combustion technolegy
offers an improved way to burn all grades of coal in an environmentally
acceptable manner. There are several exciting pew processes now being
offermd in the 50~200,000 poh size. The status of this technology
will be described in another paper later in this conference. (Refexence 5)

In very small installations (less than 25,000 pph), the high
cost of control systems makes low sulfur coal about the only reasonable

option. This coal does sell at a premiom and may have limited
availability.

Capital Costs of Coal Fired Beilers

The cost of equipment to burn coal is somewhat greater than
equipment costs to burn oil or gas. However, these costs are low
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compared to other technologies being considered to replace oil in the
American economy. )

Table 2 compares the relative capital costs of synfuels,
power generation and industrial boilers required to replace a barrel
per day of ail. sSynfuels have the greatest technological zisk and
require the most capital. Additionally this capital is required in
massive chunks which can strain the budget of even the largest energy
company. Power generation is still expensive but the risk factor is
radgced. Industrial systems are the least expensive option of all.

Sumnaxy

In considering all the major factors influencing the choice
of fuel, a strong case can be made for increased use of coal in future
Findnstrial markets.

1.

Cost of Fu2l

Cost advantace of ccal (including. control tech-
nology} is very subsicntial compared to oil.

As the cost of oil and gas become prohibitiwve,
the ©voal option becomes of very great importance.

Capital Cost of Boiler

Capital cost of coal fired industrial hoilers to
replace oil uniis is significantly lower than the
cost of electric utility plants aor synthetic fuel
plants. These costs are greater than capital
costs to burn oil but we assume that oil costs
make its fuitnre use prohibitive for much of the
industrial market.

Environmental Constraints

Advanced technology is just becoming available to
meet SO and Nox requirements on industrial size
boilexs. The c¢bst of suitable technology to yemove
sulfur from <¢oal has been a major impediment to

the expanded use of coal as an industrial fuel.

It is hoped that economical solutions to this
problem aze near.

Convenience of Fuel Use

Cil and gas firing are clearly the choice from the
standpoint of user convenienca. However, continued
improvements in boiler systeme make coal a more
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acceptable choice — especially considering the
overall savings in annual cost of fuel. Remember
that essentially all industrial boilers were coal

fired in the early 30's.

T+ is our considered judgment that the economic driving force
and new technological developments will lead to significant increases
in apvirommentally acceptable coal ntilization in the next ten years.

Pepig g T
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TABLE 1

Distribution by Size of 0il Fired Industria) Boilers

Number

of Units

93,083

11,254

(]
ey
L

78

104,756

C:::ity (1) Equ:i.gzint(z)
MMM Bru/hr Bbl/day MM tons/vr
551.4 1.10 105.0
663.4 1.33 126.3
114.3 0.23 21.8
_J4.1 0.15 15.1 )
1403.2 2.81 267.2

1. Based on 507 load factor and £.0C B Btu/Bbl

2. Bascd on 30% load factor and 23 MM Btu/ton
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BOILERS HAVING CAPABILITY

TO FIRE COAL

% Of Total Installed
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DoLLARs Per M BTU

ROUSH COMPARISON BETWEEN COST CF GIL A¥D CCAL PLUS FCD

12
11

10

(1) 01L prICE AT $U40 pEr BBL AND 157 ESCALATION
perR YR (sincE 1§73, CRUDE OIL HAS INCREASED
IN PRICE AT AN AVERAGE ANNUAL RATE OF 357),

(2) Coar PRICE AT $1.45 per MH BTU PLUS FLUE GAS
DESULFURIZATION AND 10% ESCALATION PER YR,

(3) CoaL PRICE AT $1,28 per MM BTU pLUS FLUE GAS
DESULFURIZATION AND 107% ESCALATION PER YR.

L | i -1 1
18481 82 83 84 85
YEAR

CoaL PLus
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