5.0 ECONOMICS

Theé most important key to early ané{Sucéessful'bommércialization'df
coal conversion is estimated product’Cost. Accurate technical and
economid ‘data are ‘required for develdpment of good product cdst esti-

mates for commercial plants.

The best available cost estimates for the various processes came from
many different organizations with'éidhific&nt differences in experience
and- interest. Most of the cost Stuéies'were done for DOE by private
firms. In'geﬁeral,'manufécturinq companies who may someday be in,the
business of owning and'dperatiné coal'conversion.piants’tended to have

"safer" costs than contrictors who hope to construct the plants.,

The details of each cost study were examined and evaluated. To the .
extent necessary to achieve consistency, component costs were adjusted
as described below. The new cost components were used for product -

<ot determination.

The basic conversion pPlant in this study has a coal feed rate of 25,000
tons/day of'dry coal with a heating value of ‘11,200 Btu/lb-dry. Elec-
tric power is generated within the pYant by burning -coal when -the - .
-waste heat reéoveryssystems are unable to provide the full power re-
quirement. For processes whére-theﬁproduct-slate could be varied,
optimization was based on,maximum-prgducts energy. An operating fac-

tor of 0.9 was assigned (328.5 operating .days per year).

The product cost for a plant averaged over a pa:ticular'time - usually
d@ year - is the total cost attributed to that time period divided by
the energy content of the products made during that time period. (See

Equation 5.2)

To actually apply this simple relationship requires the specification
of many parameters relating to time, cdpital and operating costs.
These are summarized here and explained further in Appendix 2.
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All cest,estimates in this study use the same financial parameters. .
Costs results'are presented in constant mid-1979 dollars with no as-
sumptions as to further inflation. As has been the case in the past
with many other kinds of new industry, particularly where sophisti—
cated-pfocessing is involved,' the relationship between cost for a
subsequent plant and general inflation trends or established cost

indices is uncertain. Inflation effects are discussed in Appendix 3.

The data needed to determine product cost is conveniently described

in four sets:

1) Coal cost

2) Operating cost
1) Capital cost
4) Products

5.1 COAL

The amount of coal required for the basis plant would be greater than.
the outputs for most single existing mines in the U.S. In many parts
of the U.S., 25,000 tons/day would be large for a new mining develop-
ment and several mining projects would be required to supply this rate.
Such considerations require site-specific studies. This report is
based on a coal price of $1.00/106Btu delivered to the plant. This
cost is nominal for mid-1979. All_palculations for product prices

are easily redone for any othetr eseamed coal prices.

5.2 OQOPERATING COST

All other costs required, in addition to the cost for purchase of coal,
aregfoupedas operating costs- These include labor, consumable sup-
plies, maintenance, fees and taxes. Labor is determined by estimating
total pecple required and pay scales. Maintenance, operating fees

and taxes are commonly estimated as a percentage of totallcapital
investment. The actual percentage used in determined by experience '
and related to both the activity and location., This estimate is shown
in Appendix 2.
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‘5.3 CAPITAL COST

| & total capital investment for each process is required to allow a
|productu¢ost.to be calculated, After studying the capital cost esti-
:mates available for each brocess, the information judged best from -

| various sources was used as a start. for the capital cost shown in -

| Table 5.1.. Plant size was adjusted where necessary by the use of a

\capital cost-to-plant size exponential rule commonly used by estimators:
|

ﬂl(}
PR FN)

(Equation 3.1 is recognized in many handbooks as a generally accurate
relationship for capital requirements for many types of manufacturing
'plants. g is the Capacity ratio. The value for the exponent y depends
}upon the type of equipment and size limits for single production units.
Where a single system is changed in capacity'a value of 0.65 was used.
}Where'capacity is changed by varying the number of multiple-paréllel

| units, a Y equal to 0.90 was used.

| . . - - .
-Among unit operation categories, equipment costs were Put on a consis-

tent -basis by checking unit costs wherever they ceuld be identified.
Unit costs are usually given as S/fi:2 for heat exchangers, $/BHP for
compressors, $/1b for pressure vessels, $/Btu for fired heaters,'etc.
( Private sources and establighed vendors were used to check unit costs,
recognizing that these values depend strongly on size and materials

of construction.

The capital costs in Table 5.1 are bare Plant costs without the auxil-
daries such as buildings, paving, utility requirements, etc., required
| for an integrated plant. A factor of 1.63 was developed from a group

{ of cost studies for coal conversicn . plants to cover the auxiliaries

| and -also provide a 10% contingency for capital investment, This multi-
‘Plier was applied to the base Plant costs to give total plant "invest-

| ment for each process in 1979s.
Table A in Appendix 2 shows the total capital investment required for
a basis plant for each of the processes studied. This investment isg
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' considered realistic for some iater plant after operatiﬂg experience
is obtained. The first two or three plants for each process will very

likely cost more.

The financial parameters which-felate‘tq cost for capital are shown

in Table 5.2. 'This is the set df values recommended by the ESCOE
Costing Guidelines (Ref. 27)' The working capital requirement is
included in the 1.63 factor -described above. No special allowances
are made for plant start-up cost. These extra costs can be handled
in several different ways but the effect on product cost is negllglble.

5.3.1 Utility Financing

! Because some of the coal convers;on plahts'considered here may be

| suitable for ownershlp by utilities, the possibility of: utility fi-
nancing is included.. This glves a product cost advantage since there
are lower effectlve costs for capital. The prospects are better at
present for utllity rather than private ownership of coal conversion
plants because a utility has a more assured chance for full- recovery

of plant costs.

5.3.2 Private Flnanc;_g

A normal business environment for project flnanc1ng does not now exist
for large-scale coal- conver51on.n Estimated product prices are not
competitive with world market prices for petroleum products and natural
gas. Uncertainties of the world petroleum ‘market and of Federal govern-

ment regulations raise other doubts.

It appears unlikely that any private company will trylto.launch a
coal liquefaction plaﬁt on any signifieant scale without some govern-=
ment support or mandate such as the follow1ng.

1} Federal loan guarantee for the debt portion of the finanecing.
- 2) additional investment tax- credlts. "

3) Price suppertaor product subsidy. ‘

4) Mandated reduction of imports or blend of non-petroleum fuels.
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TABLE 5.2

FINANCIAL ANALYSIS PARAMETERS
FOR THE BASE CASES

Sponsor: A large investor-owned Firm. .Capable of financing project
and claiming tax credits as they accur. .

Dollar Method: Then-Current Dollars.

Dollar Date for Base Year Estimate, 1979

Schedules Time, Yeatrs
Construction ' ' 4
Operations 20
Retirement {Instant)
Construction Expenditure Rate (% year) 9/-4,25/3,36/-2,30/-1
Plant Start-up Efficiences (% each year) . 50/1,90/2,100/3, ecc.

Type of Firm UTILITY PRIVATE

Discount Rates (% per year)

Debt Financing 10 10
Fgquity Financing ' 17 17

Financial Structure

‘pebt (% votal} ' : 65 40
Equity (% total) .35 60

Escalation Rates (% per year)

General Rate 7 7

Depreciation Methods -

Tax Life (years) 15 15
Method o SYD SYD

Tax Rates and Schedules

Effective Income Tax Eaie 0.50 0.50
Federal Income Tax Rate 0.46 0.46
Effective Investment Tax Credit Rate {17€C), % : P 9z
ITC Claiw Schedule & year, I of investment Year of Qccurence
Income and Other Tax Credit Year of Occurence
Capital Factor _ .081 .115

54




5.4 PRODUCTS AMOUNT

The fourth and last data set requirved to calculate product cost is

! the amount of product Produced by the plant. The assignment of an
operating factor together with the daily outputs of products for each
| Process (shown in Table 4.5) and the product specifications (given in
Appendix 1) allow calculation on an annual basis for product guanti-
ties on both an energy and volume basis. '

All the product quantities used together with the individual costs
described above are shown in Table A of Appendix 2.

5.5 PRODUCT CQST

The equation for product cost is expressed as:

p=E*M+kC
G {(5.2)
= Product cost in $/million Btu
= Annual fuel cost in §
= All other operating costs in $/year
= Capital factor
= Total capital investment

= Millions of Btu in product heating
value produced in a year

where:

@O R 2 My
I

The data from Table 5.2 give values for k of 0.081 for utility fi-
nancing and 0.115 for private financing. The derivation of these
values is described further in Appendix 2. Using eguation 5.2, alil
product costs on an energy basis were calculated and are shown in
Table 5.3. This table also identifies the fraétion of product cost
attributable to feed coal, capital, and other operating costs.

The reference product price, Pr, was defined in Section 2.3.3 as:

p < FE+M+ ke
r = T E B (2.3)
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- Table §.3: PRODUCT COST - ENERGY BASIS

Type of Financing

56

Process ‘Utility Private .
$/105Btu F/C/H (%) $/;oﬁatu ~ F/C/M{R)
SRC-I 3.38 56/20/24 3.67 52/26/22
SRC-II 3.62 53/22/25 3.95 49/28/23
EDS 3.96 52/22/26 4.32 - 48/28/24
'H-Coal - Fuel 0il 3.30 . 59/18/23 3.56 55/24/21
H~Coal - Syncrude. - 358 ot 55/20/25° 3.89 . 50/27/23
Fischer-Tropsch - 4.99 55721728 5.41 §1/27/23
M-Gasoline 484 53/21/26 5.26 18728724
Methanol 4.37 54/21/25 4.76 50/27/23
HYGAS 3.45 59/19/22 3.72 55/25/20
Synthane 3,46 - §1/18/21" 3.72 58/23/19
- €05 Acceptor - SNG - 3.55 56/20/24 3.85 52/26/22
LURGI ' ' 3.83 56/21/25 4.22 50/27/23
BIGAS .62 59/19/22 191 54,/26/20
€09 Acceptor-SYNGAS 2.79 63/13/18 3.01 58/25/17
. Westinghouse~-SYNGAS 2.42 66/15/19 . 2.57 .62/20/18
. ‘Westinghouse 6.12 57/20/23 6.64 53/26/21
‘CE a 6.08 53/22/25 6.65 48/29/23
| ‘Notea Coats fracﬁions are: F = Coal
C = Capital
M = Operating and Maintenance




The calculated reference product costs for premium gasoline as the
reference fuel are shown in Table 5.4 with- utility financing. Costs
using the product value technigue are also shown on these tables in
common market units., Table 5.5 shows comparable costs with private
financing,

The purposes for using the product value technique are:

1) ranklng the processes on a value-of-product basis

2) reasonably allocatlng costs to, individual products for
multi-product plants '

3.6 COST COMPARISON

The costs for product shown in Tables 5.3, 5.4 and 5.5 are grouped
by majer product category. Comparisons within groups and between

different kinds.of products both have significance. No single pro-
cess shown is expected to be the complete answer to future fuel re-
quirements. There are now and will continue to be needs for all of

the energy forms shown.

The cost on an energy basis {$/10% Btu) as shown in Table 5.3 is not
sufficient to compare the various Processes. This is because there
are sevaral types of products from some processes and the preducts
have value in the market place which are not related to heating value
alone. This is the prlmary reason the product value technique has
been used in this study. If the processes are ranked in order of
eénergy costs and reference product prices, the order will vary within
groups depending on Whlch method is chosen. This emphasizes the need
for making process comparisons using a baszs as detailed and specific
to the particular need as possible, ~Capital cost estimates are always
‘more accurate if they are site-specific. Product cost iz affected by
capital cost and many other inputs.' In addition, the reference pro-
duct prlce depends on prices expected for ail products._

As indicated earlier, confidence or accuracy assigned to most pfoduct
costs shown in this report are fairly low. The subject of cost sensi-

tivity is discussed in Appendix 3,
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Table 5.4: PRODUCTS COSTS - VALUE BASIS WITH UTILITY FINANCIRG
Energy Reference
. Cont Price
Process " Product Cost $/106 Btu 57106 Bty
SRC-1 SRC Solid 106.72 §/Ton 1.38 6.67
Fuel 0il 23.53 $/Bbl
SRC-II PG '19.23 §/Bbl 1.62 5.59.
Kaphtha 23.84 $/Bul
- Fual 61l 19.72 5/8bl
Gas 5,59 $/106 Bru
EDS - Propane 18.66 $/Bbl 3.96 5.40
Butane 20.22 $/Bbl
Naphtha 23.03 $/Bbl
Fuel Oil 19.05 5/Bbl
G2 - Gas 5.04 $/106 Btu
H-Coal Fuel 011 Napbtha 21.70 §/Bbl 1,30 5,09
" Fuel D11 17.96 %/Bbl ‘
Cas 5.09 $/106 By
B-Coal Syncrude Naphtha 20.51 §/Bbl 3.58 4,81
Fuel 0il 16.97 $/Bbl
Cas 4.Bl 5/105 Btu
Fischer-Tropech ' Gasoline 24.84 $/Bbl 4.99 5,52
_ " LPG 18.99 $/Bb1
Ko. 2 M1 23.54 5/Bbl
Fuel Oil 19.47 $/Ebl
Med Btu Gas 5.52 $/106 Btu
€2 - Gas 5.52 $/106 Btu
M—Gasoline Gasolinc 24.55 §/Bbl 4.84 4.97
1PC 16.89 $/Bbl .o
Methanol " Mathyl Fuel 11.33 5/Bbl 4.37 . 4.54
Methanol . '12.26 $/Bbl
HYGAS [ . 3.51 $/108 Beu 3.45 3.51
- Naphtha 14.97 $/Bbl _
Synthane 8NG 3.58 $/106 Bty 3.46 3,58
CHAR 26.92 5/Ten
€0, Acceptor SNG 3.55 $/105 Btu 3.55 3.55
LURGI SNG 3.95 $/105 Btu 3,89 3.95
: Tar 011 16.79 §/Bbl
Naphtha 16,84 §/Bbl
BICAS SHG 1.67 §/106 Btu 3.62 3.62
€0, Acceptor SYNCAS 2,79 §/10° Bru ~ 2.79 2.79
Vestinghouse Syngas  SYNGAS . 2.42 $7108 Bre 2.42 . 2.42
Vestinghouse Blectric Pover  6.14 $/105 Bra 6.12 2.35
' 2.1 ¢/kWh
C-E Electric Power 6.08 $710% Beu 6.08 2.3%
C L 2.1 elwvh '
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Table 5.5:

PRODUCT COSTS -~ VALUE BASIS WITH PRIVATE FINANCIRG

Energy Reference
Cast Price
Process Product Cost $/10% Bru $/10° Btu
SRC-1 SRC Seolid 115.68 $/Tan 3.67 7.23
Fuel 01l 25.51 $/Bbl
SRC-1T LPC 20.98 §/8bl 3.95 6.10
Naphtha 27.28 5/Bbl
Fual 011 21.52 §/8Bbl
Gas 6.10 $/10°% Bru
EDS Propane 20.36 §$/Bbl 4,32 5.89
Butane 22.06 5/Bbl
Naphtha 25.11 §/Bbl
Puel 011 20.78 S$/Bb1
€2 - Gag 5.89 3/106 Btu
B-Coal Fuel 011 Naphtha 23,37 5/Bb1 3.56 5.48
Fuel 041 19.33 5/Bbl
Gas 5.48 $/106 Bru
B-Coal Syncrude Hephtha 22.26 5/B1] 3.89 5.22
Fuel 011 18.42 $/Bbl
Gas 5.22 $/10% Bru
Fischer-Tropsch Casoline 26.96 $/Bbl 5.41 5.99
PG 20.61 $/Eb1
‘No. 2 O[1 25.54- §/Bb1
Fuel 041 21.13 $/Bbl
Med Bru Cas 5.9% §$/100 Bru
€2 Gas 5.99 5/10% Bty
M~Gasoline Gasuline 26.70 $/8bl 5.26 5.34
LPG 18.37 $/BbL
Methanol Methyl Fuel 12.36 $/Bb1 4,76 4.95
Hethanol 13.37 $/Bbl
HYGAS 3 3.79 $/106 Bru 3.72 1.79
Naphtha 16.16 $/Bhl
Synthane SNG 3.86 57105 Bra 3.72 3.84
CHAR 28.88 $/Ton
G0, Acceptor SHG 3.85 $/10° Beu 3.85 3.85
LRET SNG 4.29 $/105 Bru §.22 4.29
Tar 0il 18.23 $/Bbl
Naphtha 18.29 $/Ebl
BIGAS SNG 3.91 $/8b1 3.91 3.91
€0y Acceptor SYNGAS 3.01 $/10% Bru 3.01 3.01
Westinghouse Syngas  SYNGAS 2.57 §/10% Btu 2.57 2.57
Hestinghouse Electric Power 6.53 $/105 Bru 6.64 2.55
2.3 ¢fkWh
c-E Elecrric Power 6.66 $/10° Bru €.65 2.56
2.3 ¢/kwh
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Comparing product costs based on conceptual plant designs serves as
neither a promise nor a guarantee for the future, It is a useful and
| necessary exercise in R&D planning. Planning and estimates have their
limits and to proceed beyond these limits, operation of demonstration
plants at meaningful rates 1s necessary. Recognizing that more than
a dozen independent variables are required to determine a product cost
and that fiscal parameters change rapidly during times of high infla-
tion rate helps one understand why so many different costs are often

claimed for the same pProcess.
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6.0 COMMERCIALIZATION PROSPECTS

The goal of Federal efforts is commercialization of éll appropriate

coal converson processes. Some of the impediments to commercializa-

tion have been touched upon above. Additional particular considera-

tions follow.

6.1 COMMERCIAL COMPATIBILITY

Ideally, for retrofit applications, the fuel products derived from
coal should be completely interchangeable and miscible with the fuels
they are replacing. 1In addition, for all fuels, =sulfur and other
regulated emissicns should be within legal limits without use of flue
gas scrubbing. At this time, these requirements can be met by the
coal-derived products. A remaining guestion involves liquid miscibil=-
ity because certain of the heavy coal liguids produce small amounts

of sediment when mixed in certain proportions with petroleum products,
This is not a major impediment and several solutions are available.

The solutions include segregating fuels and avoiding critical propor-

tions when blending,

Gas fuels from ccal would find ready applications if their cost was

truly competitive with fuel now being used. All Processes described

are considered to be for base load applications.

6.2 SOCIAL COMPATIBILITY

One of the primary, if not contreolling, goals of the nation's techni-
cal and economic system is to provide each citizen with the highest
possible standard of living which can be achieved in an environmentally

The development and commercialization of coal

acceptable manner.
However, the

conversion technology can assist in meeting that goal.
Production of significant quantities of products would require the
creation of a totally new industry. Demographic shifts, triggered
by the need to develop coal resources and build and operate conver-
son plants in hitherto sparsely populated regions, will create the
need for new social, governmental and economic infrastructures.
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The social problems arising from commercialization of coal conwversion
technology are not greatly different among any of the proposed tech-
nologies. The problems of coal mine development may be more obvious
in the Western coal fields where little industrial development has
occured. But expansion of mining cperations in the historic regions
of Appaiachia and the Midw-st will also precipitate social displace=-
ments and will require careful planning., Construction of vast coal
conversion plants will necessitate temporary empleoyment of large
numbers of construction workers, sometimes at remote sites with in=-
adequate educational facilities and few social amenities. Local
governments may find it difficult to provide social services for a
transitory activity when the tax revenues may not be available until
plant construction is cempleted and operations started.

After mine and plant operations have commenced, many of the soccial
problems will be greatly reduced or eliminated. Assuming conventional
taxation for coal mining and conversion facilities, the revenues will
help fund the necessary programs and facilities needed to maintain

a socially acceptable working and living environment, Careful atten-
tion to environment control systems will assure minimum environmental

intrusion by the facilities.

There are positive social benefits as well. Payrolls, improved rail
and highway transportation systems, upgraded educational facilities,
and broadened cultural opportunities are some of the more evident and

realizable social benefits.

6.3 UTILITY APPLICATIONS

The gas and electric utilities in the United States have shown an
interest in commercializing coal conversion technology. Dwindling

gas resources have led gas companies to seek supplemental gas supplies
from foreign suppliers and to develop marginal natural gas resources
which previously were considered uneconomic. Electric utilities have
had to find clean fuel replacements for fuel oil and natural gas. A
keystone of national energy peolicy is increased use of coal. The
larger utilities have the technological capability, the economic and
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Leliabillty incentives together with the capacity to commercialize
Emerglng coal conversion technology when conditions determlne this
to be their best choice.

hhe first commercial high-Btu gas plants are likely to be jointly -
funded by several gas companies. The gas would either be shared
|equ1tably among all of the partlorpants or sold to an adjacent inter-
'state pipeline. The national high pressure pipeline network is suf—
'f1c1ent1y integrated to allow any pipeline company to receive ‘gas
either by direct delivery or by displacement. The high-Btu gas would
be fully interchangeable with natural gas so it could be injected into
the pipeline system in any proportion. The mlxture would ‘be indis-
|t1ngu15hable from conventional natural gas except for a Sllght, “though
tolerable, reduction in heating value in some instances, It would be:
transported and marketed through the same facilities and in the Same -
manner as natural gas. A local distribution company could build and’
loperate a hlgh—Btu gas plant but only a few of the vary largest utll-*
ities require the continucus output of an economic size plant.

Low anad intermediate industrial fuel gas plants also offer gas util- "~
ities the opportunity to extend existing gas supplies. Tt is necessary
to segregate those gases from normal systems. In the future, indus-

|tr1a1 customers, in a limited geographical region, may be able to
‘purchase industrial fuel gas from their local utility to replace natu-
'ral gas. The natural gas thus released would be available for other
!customers. Utilities can provide the capital, technical capability
'and marketing knowledge needed to davelop a single or multiple customer
supply system. Geographical dispersion of customers is limited by
‘transportation economics. A balance must be struck between the sav1ngs'
'from large central plant operations and the cost of transporting gas.
SOme lndustrlal customers may be able te justify an economically sized
plant solely for their own needs, in which case thsa utlllty conld pro-
| vide technical and engineering servrces o¥ could own and operate the

J/plant for the industrial user.

‘Eleotrlc utilities see coal conversion technology as a possrble means
‘of ut11121ng high sulfur coal. Solrd liquid and gasecus fuels have
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been ‘considered for electric utillty'applications. Gaseous fuels” may
be used in a das turblne/steam turbine combined cycle unlt with' hlgher
overall generating efficlency. Gagseous fuels have a limitation in

electric utlllty applicatlons - they are difficult to store. ‘There-
fore, “the gaSLflcatlon system must have good load follow1ng capablllty
Also good efficiences are desirable at both part lcad and full load.
quuid fuels or solid ‘fuels, on the other hand, can be stored s0 the
converslon plant can operate at full capac1ty ‘for best economy, while
' the power generatlng unlt follows the electrlc load demand .

Comblned oycles offer the posslbllity of hlgher fuel efflclency, lower
generating costs and improved system performance. Because of the 1n-
herent hlgh efficiency, comblned cycle systems would be used for base
" load, 1nsofar as posslble. ' However, it is desirable that they too
have good load followieg and turn-down capability.

6.4 TIME REQUIREMENTS

For a ploneer plant of 51gnlflcant s;ze,_meanlng a feed rate of at
least 6,000 tons/day of coal,. the de51gn and field constructlon time
for the prototypes will regquire at least three years. . This includes
no allowances for unusual weather conditions, geographic or legal
obstacles,.aThe same process in a larger unit could_easilg rgqpirem
fiye'years, - - “ | |

Tlme 1s an meortant drmensron in pro:ect economlcs. Any real prOJect
dflnanclal schedule must 1nc1ude all time con51deratlons for construc-
‘t;on and start-up. Construction and start-up delays cause permanent
inereases in-product;cost,

. -

6.5 CONSTRAINTS ON COMMERCIALIZATION

Commercialization constraints may be-generally :classified in five '
categories: technical, economic, financial, institutional and social.
Institutional gonstraints include limits imposed by Federal, state
and local regulations. . Social constraints -include both demographic
limits on availability of manpower and environmental requirements
which limit available sites. There are strong interactions between
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many of the congtraints. For example, the institutional constraints
on product price may limit the availability of capital,

Technical constraints on commerc1a11zatron of coal conversion relate
primarily to the state of development. Only a very few of the conver-
sion processes have been operated on a full commercial eoale. Some
may not perform well with all U.S8, coals. Pilot plant and larger-

 scale tests of gasrfication and 11quefact1on systems have been 1nte-

grated with auxiliary functions to demonstrate the technlcal fea51b11-
ity and operablllty of several of the processes. But uncertainty still
exists and there are needs for performance assurance whlch can only

be resolved in a true commerclal-scale operation, All unresolved
risks 1mpede commercialization. Equlpment builders are sometlmes
reluctant to provide performance guarantees. Potential customers are
unwllllng to enter into long-term contracts when both rellablllty of
service and cost are uncertain. Numberous methods of risk sharing,
such as loan guarantees, firm purchase prices and tax incentives,

have been proposed. Some method of reduclng the risk and 1mprov1n§
the return on unproven technology during the early stages of 1ndustry
development is essential if the concepts now being developed are to

be commercialized.

Economic impediments are related both to technical and market risk.

The costs for coal-derived fuels will be significantly higher than
conventional fuel today. Customers are uncertain about the future

cost of energy. It seems clear that future costs will be higher ‘and
availability of conventiocnal vil 'and gas less. The economic constraint
on commercialization of coal-derived fuels is more complex than the
simple belief that a coal conversion industry will suddenly become
viable when the price for petroleum rises to a predetermined cost.

The implication that such a situation exists, given in many cost studies
of the past; has damaged the credibility of the technical community.

In "Barriers to Commercialization" presented at the Coal Dilemma II
Symposium in February 1979, R. F. Hill made reference to the
"receding break-even point"”. The concept that the conceptual

LI
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cost fo:-coal—derived fuels is some undefined function of the cost of
0il is well supported by a.study of conventional fuel prices and esti-
mated clean manufactured fuel prices over the past decade. The in-~
creases in estimated cost for coal-derived fuels are significantly
greater than the corrections required for inflation. Any uncertainty
“that a project will "break even" serves as.an absolute barrier even
though such unoertainty may not be apparent to the public.

The most evident 1mped1ment to commercialization has been the diffi=-"
culty in f1nanc1ng commercial projects. Utility financing has tradi-
tlonally 1ncluded a large proportion of debt funding. This reduced

the cost of capital and thereby reduced the cost of utility service.
But ln order to maintain reesonable debt/equity ratios, utilltles

must now ralse b11110ns of dollars of ‘both debt and equity capital

if they are to finance coal conversion facilities. A single facility .
o0u1d represent a maJorlty of the capitalization for many companies.
Thus they would need to form jeint ventures or find other means for |[.
reduc1eg thelr financial exposure.

Lending 1nst1tutlons requlre assurance, through assured cost recovery -
from ratepayers, loan guarantees or other risk minimizing devices,

that debt costs will be recovered. The alternative to some form of |
assurance to the bondholders is additional eguity capital, or a higher
1nterest rate for debt capltal.‘ Either alternative could significantly
lncrease “the project and product ‘costs.

Instltutlonal constralnts are manifested prlmarlly in the regulatory
problems encountered. The multlpllcity of government permits requlred
has increased the problems of s;tlng and planning coal conversion

'fec111t1es.

Social and envlronmental implications must be carefully considered.

The coal conver51on inudstry will create massive new. production centers
whlch, if not carefully planned, could create social and environmental
‘d;sturbances. There w111 be some areas which cannot tolerate even
carefully planned developments. . The screening process, which assures
problems will be avoided, is time consuming and, for the near term,
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has caused delays in commercialization. As planning technigues improve
and guidelines for siting of energy facilities develop, many of ‘the

delay causes can be eliminated.

6.6 REGULATORY PROSPECTS

The coal conversion industry and the compaﬂiee'which particiéate in the
construction and operation of coal conversion facilities will be faced
with several types of' government regulation at Federal, state and local
levels. At the Federal level, regulation will priharily'be coneernea
with the siting, pricing and safety of plants produclng substituta gas
which will be transported in the interstate plpellne netwerk.' State
regulators will concern themselves with the 51t1ng and environmental
impact of facilities which serve markets wholly within a state, while
local jurisdictions will deal with 51t1ng and land use 1mpacts "of '
"facilities. Although jurisdictional limits are not clearly drawn, it
appears the Federal agency with primary authorlty for approval of the

. construction of facilities and sale of SNG will be the Federal Energy

" Regulatory Commission (FERC). Electricity production and pricing
regqulation will fit into the historic pattern of FERC regulation of

" interstate sales and state regulation 6f intrastate operations. '

" 6.6.1 SNG Regulation

Federal authorlty to regulate the transportatlon of SNG is based on.
the Natural Gas Act which requires the FERC to regulate fac111t1es and
rates for the transportatlon of natural gas and mixtures of natural
gas and substitute gas (SNG) in interstate commerce. If the gas from
a gasification process is sold wholly within the ‘state where it 15
manufactured and is net mixed with lnterstate gas, the FERC would not
be involved. This is likely to be the case for medium and lcwatu gas.
However, for high~Btu gas production, if it is mixed with natural-gas
for interstate sale the FERC regulates the price of the gas and the
rates charged for transportation of the gas to consumers. At present,
in order to construct a h;gh—Btu gas plant the bullder must submlt
extensive technical, economic, env;ronmental andg flnanc1al data to the
FERC. Public hearings are held to allow all interested partles to
submit information in support of, o: in opposltlon tof the proposed
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plant. A major concern has been the length of time required for  the
hearing procedure. The principle issues which are evaluated by the
FERC are:

-~ machnical feasibility: of the process. Has it been

commercially proven? What is the possibility of tech-
nological failure or obsoclescence?

- Economic feasibility. Will the plant design result in
the minimum cost for safe, reliable and envircnmentally
acceptable operations? ' _

- FPinancial feasibility. 1Is the proposed fimancing plan
sound? Will it result in the lowest reasonable cost to
the purchasers of the gas?

~ Environmental feasibility. Will the plant have minimum
impact on the environment? Are the proposed environmental
safeguards adeguate? )

-~ Impact on ratepayers. How will the construction and operating
costs be shared by the ratepayers? Will the cost of the
gas be "rolled in", that is, averaged with all other gas
sources, or will the gas be sold under incremental rates
to certain groups of customers?

Based on the voluminous documentation provided by both advocates and
opponents of the plant, the FERC issues a decision which either denies
the application or grants the company the right to sell SNG in intex-
state commerce under fixed contractual conditions. The initial sale
price, escalation allowances, price adjustment for part load operation
and other price modifications are controlled by the initial authoriza-
tion. The .SNG may also be subject to proposed incremental pricing

rules which would shift most of the higher costs to lower priority users.

Construction.and pricing of high-Btu utility gas from wholly intrastate
facilities are the responsibility of the state utility regulatory
agency. Most states exercise only limited authority through ;he'set—
ting of rates for utility service. Preconstruction authorization is
not regquired in many states but the sale price for gas is normally
scruntinized to assure that the costs are reasonable.

. Reqgulatory authority over intermediate and low-Btu gas plants has not

been clearly defined. If the product gas is sold toa number of cus-
tomers solely by the producer or sold to a small number of customers
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in a limited area, utility type regulation may not be applicablé. But
regardless of the utility regulatory stance, environmeﬁtal‘reguiatidns
will still apply. A combined gas/electric plant poses a spedial”éitua—
tion. A portion of the product gas might be sold directly to users
while the balance is used for power generation. Even  though the direct
sale of gas may not be regulated, the price of the gas to the electric
utility wbﬁld'alﬁost certainly be regulated by state authorities.

6.7 ENVIRONMENTAL IMPACT

Coal conversion facilities will create stresses on the environment.
The industry will cause changes in the social and physical environment
which must be recognized. Potential changes muét be understood and
‘actions taken .to minimize the impact. The social effects have already
been discussed in Section 6.2. The industrial and commercial infra-
structure needed to support the new industry will itseif sﬁawﬁ many
environmental effects. The current developmental effort is structured
to identify péfential environmental problems and to develop effective
" means of making the processes'ehvironmentally acceptabe. With this-

" complete systems appreach to solving the problems as they-are created.
ultimate acceptance of the industry should be accelerated.

* The environmental problems of coal mining are not unique to the coal
conversion industry. As the nation's use of coal for power generation
and industrial applications grows, the .concerns will increadse. -The
rapid evolution of a gasification and/or liquefaction industry could
increase the scope of the problems. Surface mining to utilize the
large Western coal deposits will require an irreversible commitment

of the natural resocurces underlying extensive areas previously used -
only for limited agricultureal purposes. Land reclamation is vital

to avoid permanent loss of this natural resource. Mine drainage water
and fugitive dust can create both nuisance_and health hazard problems
unless carefully controlled. Deep mining of Eastern coals for . conver-
sion facilities may result in less visible effecﬁs, but it can result
in land subsidence which would affect the value of surface "land. Mine
drainage and downstream contamination of water supplies is a ‘problem
unless careful water control practices are followed. Surface facilities
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such as cleaning plants and storage and loading areas could also.create
air and water. pollution hazards unless carefully controlled. - The tech-
nology for adequate watex, alr and land protection exists and . strict
enforcement laws will mlnlmlze the intrusion of mining operation. for
the coal conversion industry on the environment.

Within the conversion facilities, environmental problems are caused
‘largely by the sulfur and ash content of the coal; the disposition of
trace elements in the coal; and handiing and disposition of liquid
hydrocarbons and.waste water streams. Coal storage and handling will
create dust and drainage water disposition problems, but careful water
management and drainage control should minimize external effects. Coal
conversion processes usually operate at alevated pressures SO gas
streams are carefully contained to minimize product loss and assure
process integrity. The processing concentrates the sulfur compounds
and makes recovery somewhat easier than from power plant stack gas
streams. However, in conversion facilities where some or all of the
coal is burned as fuel, stack effluents must be monitored and contamin-
ation reduced to within required limits.

Most of the processes which are being considered produce some liquid
effluent streams. Liquid handling processes require careful handling
procedures to assure that leaks or spills do not occur, or are control-
led without environmental damage. Gaseous fuel processes produce by-
product streams which may contain phenols and other potentially harmful
materials. Contaminated waste water streams must be treated hefore
disposal. Coal contains a wide variety of trace elements including
heavy metals. Studies have indicated these materials are discharged
from the process either in the ash or foul water streams. Although
indications are that the elements in ash are chemically inert and the
possibility of leaching into the soil is limited, care must be taken

in ash disposal. Wash wateér treatment cah reduce trace elements
content of effluent streams to acceptable levels.

Coal conversion plants will create concerns about land use and aesthe-
ticae. Plants constructed in areas which previously had little or no
industrial development will intrude upon scenic vistas and the coal
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-transportation network may detract from aesthetic values. ' These impacts
can be minimized by careful selection of '‘plant sites which utilize
topographical screening. But it will not be possible to avoid all
effects when these large facilities are built. In more heavily indus-
trialized areas the aesthetic impacts will be less but still evident.
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