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Electric Utility Residual Fuel 011 Use

Utility 011 Demand

During 1879 the electric utility industry consumed oil at the rate of
about 1.4 million bbls/day. Table 1 attached summarizes the history of
01l use by the electric utility industry since the oil enbergo.

There has been a shift in the energy used to ,. »duce electricity. Since
1973 an increasing share of the electricity supplied to the econcmy has

been produced by coal and nuclear energy while the contribution maue by

01l and natural gas has decreased as shown in Table II.

U.S. 041 Supply

The U.S. imperts beoth crude oil and petroleum products., U.S. petroleum
imports averazged 6.3 million bbls/day in 1873. In 1279 petroleum
imports zveraged 8.3 million bbls/day of which 1.8 million bbls/day were
petroleun procucts. Over 50 percent of product imports was residual
fuel oil (zbout 1.1 million bbls/day).. Domestic refineries procuced
another 1.7 million bbls/day of resid, and consequently, total supply to
the economy in 1979 of residual fuel oil amounted to 2.8 million
bbls/dey, the same amount as in 1973, Table 1!l summarizes the supply
of residual fuel oil to U.S. economy for the last 7 yeers. Imports of
resid have deen decreasing.

U,S. Resicual Fuel Supply/Demand

Resicual fue) o0il is used for the production of electric power, space
heating, vessel bunkering, and various industrial purposes. Domestic
residual fuel demand is met by domestic refinery preduction, imports

from Puerto Rico and the Virgin Islands, and imports from areas outside
U.S. territories, primarily  from Venezuela, the Bzhamas, and the Netherlands
Antilles (see Table IV).

While residual fuel oil is the so-called "bottom of the barrel" it turns
out that resid production can be minimized. On the average between 1973
and 1979 U.S. cdomestic resid production was between 8 end 12 percent of
U.S. refinery crude throughput. Theoretically refineries could be designed
to produce po resid at all. Basicaliy, the resid can be heated (boiling
point = 8C0°F) and additional light distillates and petroleum coke are
obtained. The catch is that oil producers must modify their refineries

by making en additional capital investment in their plant. Thus, in the
short run, given a particular refinery, resid prcduction can only be
modified by cecreasing crude throughput to that refinery.

For analytical purposes oil enalysts divide the U.S. into five districts
called Petroleum Administration for Defense (PAD) districts (see Chart
1). A recent DOE analysis of ‘the supply and demand balances in each of
these districts provides some interesting incights into the residual



w2 .

fuel oil situation in the U.S. The study was done primarily from the
perspective of 0il1 refiners who, in the shert-run at least, cannot greatly
alter the output of resid from their refineries. If resid is in oversupply
in & district, refineries can either store the product, ship it to enother
district, or decrease the throughput of crude to their refineries and
consequently the output of more desirable. products such as gasoline or
middle distillates.

Tables IV and V summarize the resid supply/demand situation in the U.S.
during 1878 and the fi.-st three ouarters of 1979. There are two striking
things shown by these tables: wvirtually 2’1 imports of resid from abroad
came into PAD I (the U.S. East (oast); and there is only one significan:
inter-gistrict trancsfer of resi. - from PAD III (Gulf Coast) to PAD 1.

PAD I in 1879 met 23 percent . its regquirements for resid from domestic
production -- approximately two-thirds of which comes from within the
region and another third of whicn comes from PAD 111 which had an oversupply.
Essentially, the other three PAD's are self-sufficient in terms of resid, )
i.8., the production of resid by refineries in each of these districts

is 211 consumed within that district.

Utility Residual Fuel Qi1 Nemand

Electric Ltility demand for residual fuel o1l on the East Coast in 1979

was gbout $00,000 bbls/dey. Given that a large percentage of the current
cenerating capacity on the East Cocst is base l1oad oil-fired steam electric,
en issue 15 how to meet present and projected electricity demend while
cecrezsing oil consumption. Scme of the existing nlants cen be converted

3t constderzble time and expense to coal use. Unger the provisions of

the Powsrplant and Indus;r1a1 Field Use Act of 1878 the 3ecretary of

Energy hzs the authority to prohibit petroleum and natural gas use ‘in
existing plants under certain conditions.l/ DOE is™ now trying to impleient
this part of the law

Due to the recent sharp increase in oil »rices, utilities have been

given considerable incentive to convert their rfacilities to coal on a
voluntary basis. Some orders have been issued by DOE to convert facilities
to coal, but these orders have not yet been implemented. As for new
‘ac111t1es, the Fuel Use Act prohibits the use of natural gas or petroleum
as a primary energy source in any new electric powerpiant and also prohibits
construction of such powerplants without the capability to use coal or

any other alternzte fuel as a primary energy source. The Act is riddled
with exemptions for such things as lack of alternate fuel supply, site
limitations, environmental rejuirements, or adequate capital. Peaklcad
powerplants are also excluded. To receive an exemption utilities must
petition the Department of Energy.

1/ Upon making a f1nd1n? that (a) such installation has or pre»iously
Fad the technical capability to use co2l or another alternate “uel as a
primary energy source; (b) such installation has the technical capability
*o Jse coal or another alternate fuel as a primary energy source, ar it
could have such capability without - (1) substantial physical modification
cf the unit, or (11) substantial reduction in the rated capacity 2f the
unit; end (¢) it is financially feasible to use coal or another alternate
fuel as a primary energy source in such installation.”



Besically, coal and nuclear base load facilities are the 2veiladble options
to replace existing oil-fired facilities-and to meet future increases in
demznd. DOE released a report in June, 1980, entitled “Electric Power
Supply and Demend for the Contiguous United States, 1980-188" which
attempts to quantify the consequences of a nuclear licensing delay on
electricity supply reliability and on the demand for 0il. The data used
for the study were provided by National Electric Reliability Councils

(see Chart 11), Based on the loads and construction schedules projected
by the Councils, the DOE report concludes that if no new nuclear units
were to be zdced in the period 1980-1985, two electric Reliability Council
regions would have reserve margins below 12 percent 2nd one region would
be berely zbove that level. Thu., these are:s would have less than
satisfactory reliability (see Table VII). Each of the Regional Reliability
Councils has a separate forecast of peak demand for the next 10 years

and the rates of growth very from a low of 1.9 percert per year for the
Northeast Fowér Cocrdinating Council to a high of 6.2 percent per year
for the Southwest Power Pool. The U.S. average increase in peek demand

is projected to be 4.3 percent per year (see Table Viil). The DOE report
notes that the Religbility Councils have published forecasts of pezk
demang growth in recent years which were too high. Should this Le the
case, of course, the situation may not be as unsatisfactory as suggested

in the DCE report.

The report also attempts to guantify the impact of a delay in placing
nuclezr plants in commercial operation by calculating the additional

ccal, oil, &nd gas neeced to meet projected demand on the basis of ‘the
cresent zmounts of coal, oil, and gas generation in 'z perticula~ region

and the exis:ing capacity factors of each type of generation. Table IX
indicates the electric regions or power pools affected by operating

license delays and specifies the nuclear plant in question and the assumption
concerning its projected in-service date. Table X indicates the calculated
regional incresse in oil use due to nuclear licensing delays (or delays
wnich could be attributed t other reasons, for that matter) assuming

the nuclear plants schedul . for operation over the next 5 years do not
operate until after 1985, C(onsidering this to b the worst case, on the
average cver the 5 years, 1.5, residual fuel oii consumption would have

to increase by 400,000 bbis/day to make up for the lost nuclear generation.
Table X1 summarizes DOE's priorities for nuclear licensing based on a
ranking system using an unspecified weighting factor which considers oil
saving potential, energy shortages, and reserve margins.

Conclusicn

Residual fuel oil is primarily imported into the East Coast of the United States.
Fast Coast domestic refineries produre only a small fraction of the residual

fuel 041 needed to meet electric utility and other demand. Most of the

resid is imported from Venezuela and the Caribbean. Some additional supp’’

of residual fuel oil are provided to the East Coast market by Gulf Coast
refineries. Transportation costs, as well as the demand/supply situation

on the Gulf Coast, probably are a factor in explaining why more residual

fuel o0il does not move between U.S. refinery districts. Intracoastal ship-
ments are subject to the Jones Act requirement that such shipments must be






TABLE 1

Petroleum Consumed to Prcduce Electricity*

. millions
Year bbis/day
1873 1.54
1874 N.47
1875 1.39
1876 1.52
1877 1.70
1978 1.74
187¢ 1.43

*Primarily residual fuel oil in steam plants, but includes
lighter o0ils used in gas turbines and internal combustion
plants.

TABLE 1!

Share of Total Electricity
Produced Dy Primary Lneercy source

gPercent\
!/ .:'..

|
|

Coal 45.6 47.8
0il 16.9 13.5
Gas 18.3 14,7
Nuclear 4.5 11.4
Hydro & Other 14.8 12.6
Total 100.0 100.0
Production

(billions kw/hrs.) 1,860.7 2,247.4

TABLE Il
Residual Fuel Supplied to the U.S. Economy

% of refinery (millions bbls/day)
crude Domestic

throughput Refineries Imports Total
1373 7.8 0.971 1.853 2.822
1874 8.8 1.070 ° 1.587 2.639
1875 9.9 1.235 1.223 2.462
1976 10,3 1.377 1.413 2.801
1877 12.1 1.754 1.359 3.07M
1978 11.3 1.667 1,385 2.023
1g7¢  11.6 1.684 1.180 ° 2.822
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IABLE V i

RESTDUAL VoL ZUPPLY DA
Mu/D January - Doecomber 197y

Puacrto Rico,

Refinory . _ecaipts From Other Districks Virgin Istands Apgaarent

focation - Feel Typs Production Imports PAD X" a0 2T pAU_ Y AD 4 PARS el ot B A T

Pan 1 0-0.9515 - 43,8 10,1 . 24,7 * 9% .5 a2 .3

T a51-1.0% 8 62.8 : itn. 59,1 1, 1.0

L.01-215 50.0 195.9 2.5 50,1 LET 0 |

F IR 53.0 1310 16,2 144 fite, 4

PAD 1 TOTARL 209,/ T 10594 1025 b § BT PN

ran 2 0-,.%1 5 7.5 10.1 X T e e ety M6

;918 8 . na.o ji.n e . . - L 0 e T g e (TR

1-2v & 1.1 1.7 Rl = e e e

= T O RN ————— . 7y I U P i T o S = 2.9

PAD 2 TOTAL FIF % “A5.5 i PE 3 b i T

PAD 3 0-0.51 & 125.4 .6 (0.9 927.4

S=1a s 263.2 | 2Ry - T L e 160}

1-21 s 22.5 ———— L8y . e T e 19.2

211 85 01,5 . .01 (25.6) RS 276.0

PAD ) TOTAL 12,6 o = (13a.6) ! = 514%.9

Pap 4 0-.51 5 A 00 sasass -t R e ===l ~ 7.1

: .5=1 8 8.2  eee—— el 2T . e LT gl 0.7

1=3% & 0.4 T eeses 2haad L oakese e 8.4

2%% 8 15.0 TUEmMSSeS S RSl . e g Seeys ot e 5.0

PAD 4 TOTAL i 45,6 To6.7) 5 FLTES

PAD S 0-.%2 8§ 193.5 in.6 - 6.7 swamam T aema <2181

5=l S 39.9 1.0 R 0.8 . el 0.5

1-2 1 8§ 211.5 .8 ) e Shmas L eassas 202:3

‘ 2L 5 14.6 .04 5 mmmme emeae o 3 RN

' 5 TOTAL : 1635 T A Ty g < " a%0.7
S

u.s. 0-.%1 5 81,5 367.5% 9%. S BA7.5%

5-11 5 4621 222.3 0.8 y & LA

1-21 5 405.6 200, 4 50,3 56 . )

# 243 8 122.7 1.0 4.5 143, 2

V.S, TOrAL 1870 1121.2 W P ETIR AT |

Tolals miy not .nid due to independent rounding
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HAME (5] LPERATION DATE RAH B3L/DAY
INiTS SCEIDULED FCR 1580
taSalle 71 1048 12/89 1 18,802
vabuire 71 138 12/80 2 9,780
Susmer 72 800 12/80 : 3 7,402
Tasley 22 o7 9/¢0 4 4,403
LNITS SCEEDULED TOR 18°)
Signio Camyen 2 11086 B/81 1 33,32;
Tizhls LErven ¢ 108 2/83 2 28, TCQ
*acallie #2 10«8 12781 3 15,8C5
Sacitsan 72 i RS &£/81 a P
géeg Baf A3 117 Q/8% 3 b <UD

Comancne Ferx 1 1180 B/83 - 0
Egn Coclre =3 «a00 li,il(.} y 30,108
Terae Mile 72 1/84°" ) o5, 000

4 Y

: 3 -

3 792 1/81 g 0

UNITS SCREDULED FOR 1982

e
0560
.-
PR e 1)

v -

-l
¥ saem

-

s -z

-
1 b i L |
- -

Calloway #

LYITS SCHED

.

10/82
7/82
/82
2/52
4/82
1/82
3/82
10/82
12:/82
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- 1?53'55

SIMOZR PROJECTED ., YEAR-3Y-YEQR POTENTIAL |
¢ i § &y CAPABILITY COMERCIAL : FIIGETED . L OSAVED,
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131118 SCHEDULED FOR 1983 {COXT 'D)

w

t. Lucie 72 795 11/83 12 +€,300 ’
o2f Crask 71 1150 4/83 13 0

¥

e NITS SCEEDILED FOR 1684

PaLe Terzde #2 1270 5/84 1 20,80
Praddwend 72 1020 10/8 2 16,4C0
Zarris 41 200 3/84 3 7,400
Bellafonce 62 1213 e/84 4 6,600
Ferzy #1 1179 5/84 5 ’ 1,600
ooty Tanas ¥l 1250 2/8¢ ) 5
River Rarni #1 gL0 &/Gm 7 (o)
deng Cresr ¥1 1065 8 /84 g 24,800
2dlang 42 783 §/84 g 8,800
Vegtie 41 1150 11/84 10 6,300

178 ECHEDLLED FCR 1583

¥RP 01 1250 6/85
Catavha #2 1145 7/83
Yellow Creek {1 1285 11/8%
Seadrock 2 1150 2/85%

G0 ~3 O B Lo B
(=]

Graznd Gulf #2 12350 4/85
Piigris #2° 1150 12/85 31,300
) Limezdok ¥ 1055 . §/8% 26,500
{diand 11 503 /8% €,200

Pank is bagad on a weighted factor which considers oil saving petential, energy shortage,
ané low raserve margine; and is only valid within a given year. For licensing purposes,
it =av e cesiradle to give preference to top, ranked units in a subsequent year cver the
lower racuéd units in the curtrent year. )

Three vile Tslend #1 has been shutdown for an indefinate period because of the sccident

&t Thres 'ils Island #2. Jeavary 19El was assumed by £24A staff to ce the eerlicst
sossitle in~line date. .

$
Yepential ¢21 eaved assuming & full yeer of eperavicn at $7% cspacity fagter, divided
ky 363 -.251 il gaved the first vesr depelide o the nuxber of fays of cravzrien,
wiass fie.ves reflect an adjustment to scccunt for the vegicnal dependency £a cil.
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