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100 Alabama Street, SW i
Atlsnta, GA 30303-3104 %
. RE: Review of Information Related to FPC's Request to Co-fire Poetroleum Coke with |
Coal in Crystal River Units #1 aad &2 f?‘f
Dear Mr. Neeley: &

ANk
EES ‘_:\_v:?!\%._ L4

This Jetter is intepded to follow-up on issucs mised in EPA Regioa IV's February 14,
1997 ktter to the State of Florida Department of Egvironmental Protection (DEP) and Florida
Power Corpatation’s (FPC’s) February 18, 1997 regponse.

Resudlngmem&whdhﬁmm“xmmplamdasafudinﬂmmgmal
design of Crystal River Unita 1 and 2 or in the ooal recouversion, [ bave enclosed two
doa:menhﬁtywrreview Wlmdmﬁmwm
muwmlmbymmwmm uwnmcmpnnyumongmauydmgwd
and manufactured the boiless and associated appurtenances for Crystal River Unifs 1 and 2. As
mmnmmmmg'smmm-mmmtmw
and cod uses in boller firing® ofby'-productfudsmhas "petroleum ooke.® Petrojcum coke
is specifically discussed on page 14-19; in Table 14-19, the “equipment utilized” to gencratc
steam with petroleun coke includes "tanseutial burnars” and pulverizers. Crystal River Units
1 and 2, when installed in the mid-1960s, were equipped with Combustion Bngineering boilers
with tangential bumers. In Table 162, Combustion Eagincering's rcfereace book lists
petroleum coke as suitahle for being pulverized in the same type of mill equipment installed at
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euipment. Thess bisnding optious cxiScd piiot 10 January 6, 1975 sl cetioon 15 be meam
Woday, mwwmmumbmm@:;&eﬂmﬁm
an inherent fuel alternative specifically designed into the source.

T trust that the specific information provided on the first f FPC" '
1997 et aemsd sy couees 2 (0 wheaher tho cval/petosks, Hend th FEC. P o
uillize is equivalent, in all material respects (relating to PSD applicabili
s ts vl | applicability) with the coal that

We are following-up on your February 14 ktter because its conclusion
BPA‘sobﬂvaﬁmzthu'ﬂ?auhnpmmmn' jon submitied to date that indica ﬁwmm
mmw-?.aﬁﬂm&ew@mdwgnﬂmhmm.'nnd'ilismdw

biending capability to co-firo cosl and petooke was present prior to 1975.° Hopefully, EPA
g&nmumtummemqminfmﬁwmmhtmyh:kofdmity has been

We would appreciate your expeditious consideration of these matesiaty,

3. Alves
for Florida Power Corporation
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Natural Gas, Oil and Byproduct Fuels'

Foasa, FvELs may be classified a5 in Table

141 into solid, kiquid and gaeeous fuels

Each of these fualt may in turn be further
classifiad as astural fueks and manufac
tured or byproduct fuels. These classifica-
thans aro not mutually exclusive and neoes-
sarfly overlup in somo arcas,

Qbvious exmples of natursl foels are
ooal, cuds ofl snd patural gas. Residual
ulls which are fired fa boflers might be

TYahle 14—} Classification of Fucls

considered ac a bynroduct of the refining
of crude ofl. Wood, although a natura!
fuol, s rarely burned {n beilers except in
tha form of sswdust, shavings, sisbs and
bark which remain as a bypeoduct after
lumbering and pulping operations. Coal
& the natural fuel from which coke, coke
oven gas, char, -tars, chemicals end in-
dustrizl gases may be converted by car-
Lonization, Coal may alse be gasified to

Trpe of Foul

Tokid

Coal
@ oy
oot
Woad
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obtain industrial gases for heating, chem-
ical reduction, snd hydrogenation and
syathesis reactions.?

In this book fuels are discussed pri.
marily from the point of their usefulness
and economic ndliizativn in the generation
of steam. Since coal is the mast important
fuel fired in boilarg, the procading chapter,
Fuel Properties of Coa), is appropriately
devoted to it Yet tho reader must not
lose sight of the fncreasing contsibution
of matural gas and ervde petroloum to the
enargy market of tho Unlted States s
shown graphically in Fig. 14-1 for the
years 1900 through 1860. More than any-

Change in United States
snergy production, 1900-1040

fig. 14-1,

thing elsc this reflocts the greally in-
crewved use of petroloum products for
automotive and aviation industres, plus
the widespresd consumption of ofl end
natural gax a5 domestic and indunetris]
fuels.

" This chapter is organized in major sec-
tant dealing with gaseous, liquid and
solid fuels. Discussions of natural, manu-
facturcd and byproduct fuels are inter-
sperscd througbout the chapter, togethar
with mention of impartant fual propertios

* o1 what
Stoons Potoar

& Sons, New Yark; sn puthoritative approach of more roosmt arigin

904 922 6979;
ND.168 Pads

and cnd uses in boller Bring. The

title was chosen to focus imﬂm
natural gas, ol and byprodoct fuels and o
amphasize their impostunce s sources of
thermal energy for steam genoration,

QGascous Fyels

Gascous fuels are ideally suited for
$loam generation purposes bocause of the
ease of control, the presance of little or no
solid ra_ldue snd the low ercess gir e~
quirement which contributes to high eff;.
cleacy.
dPNparﬁm of fuel gas consilered (u

prime importance are composition,
heating value, and specific pravity.

Analysis
The snalysis of fuel ges & cxpressed

in tecns of volume percentages of tho

coriponent gases, Determinations can be
made by selective absorption in chemical
solutions, by separation of compoments
through distlation, by hefrared or mass
spectrometry, or by means of gas chroma-
tography. Typical analysis of varions gases
are given under thelr specific headings,

Heoting Ydlue

The heating valua refers to the quantity
of heat relassed during combustion of a
unit smount of fucl gus. Determinations
are made with a oontinuous flow (etm-
stant pressore) ges calorimeter. The lurt-
ing valoe a1 determined in calorimetess
is termed Migher heating value and 15 the
quantity of hest evolvad when the pred-
ucts of combustion are cooled to 60 F and
the water vepor produced is completaly
omdansed to a liquid at that temperature.
The lower hocting calue is the same as

ight be described as a clamsic treptment of this subject, o0 Chapter [}, Fuels, in
Enginosring by C. F. Gebhandt, Sixth mditian, 1906 Hovision, John Wilay

mey be found In the

Fucls and Thely Utization, by Richard C. Corey from Riegel's Induririsl Chemistry,

adited by Jimes A, Keod and

by Relnhold, New York, 1982
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HATURAL QAS, OIL AND BYFRODUCT FUELS T4 1y

Coke Braere

A certain amount of degradation ocrurs
in the handling of coka; the resyltant fincs
which pess throngh a % jnch sieve are
termed coke bresxe. .

Peiroleym Coke

Petrolaum coke Is a byproduct of a
procoes i which residual bydrocarbons
aro convestad to lighter, mare highly
valued distillates. Two processes are in
vse; delaped coking and fluld coking.

Delayed Coking. 1n this process the
reduced crude oil Is beated rapidly and
flows to isolated coking drume where it is
ooked by its own contained heat. The proe-
13 requires several drums to permit re.
moval of the coke in one drum while the
othery remain on stremm. The residual
product which solidifies in theco ciroma is
termed "ddl‘ﬁi coke” When Rrst re-
moved from drumlthasﬂnappﬂl'-

coke is dull black
The snalyzis of the coke varies with the

erude From which it ks made. The compo-

nents range as follows:
Moisture $-I2 por cent
Volatile matrer 10-20 por cent
Fixed cxboo B3 71 per cent
Ash 0.8-3.0 per cent
Btu psc B (Dxy)  14,100~15,800
Sulfur 9-5.4 per cent

heated residua! ofl and the lighter frac-
tions of the ofl are flashed off. The cake
which &y produccd both deposits in uni-
form layers ap the soed coke and forms
new aced coke. Thuy there is a constantly

- acenrmulating  coke reservoir which s

lapped off and is available as a boiler
foed.

The coke thus formed & o hacd, cky,
sphberical solid resembling blsck sand. It
s composed of over 90 per cent carbon
with varying pescontages of sulfur end
#sh, depending on the source of the cyude
oil. Typiesl aoolyses are as follows:

Fixed corbon 9085 per omnt

Velatile matter $~8.5 per cent
Ash 0.2=0.5 per cent
Solfur 4.0-15 per cent

Btu per 1b, higher 14,100-14,600

Coal Tar

Goaal far is a byproduct in the carboni-
zatiow of cosl. The tar compounds are
extremely complex and number in the
hundreds. The solid matexfal which is in-
solublein bengene is contained um‘?‘doida

is

following is an exsmple of coal tar angl-

ysis and its physieal propertics:
Carbon por cent §9.9
Hydrogen per cent 6.0
Sulfur per oeut 12
Nitrogen per ‘w: ‘l’:
per cen .
Moisture per cent 0.7
Cravity deg Baumé 1.18
Visooskty et 152 F  SSF 900
point F 156
Heating Vslus Btu per I 18,750
Coal tar is hurned n boilsrs only when

it cannat be sold For other purposes at a

904 922 6979; #7/13
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to aupply heat from somo uthar source if  Storage of Jogs in pood
the wot material is to bo disposed of in = lulxrig:ion ut'g:aws Tnedn;ﬂ:)owre J:ﬁ
botlor funace.' due to outdoor stocage of the hog fue] all
Hog Fuel Jo the manulacture of Jum-  contribute to the high total medsturc cop-
ber the amount of matetial removed from  tent. In addition, the hog fuel, on dry-
fham to produce sound lumber is approxs  wood basls, containy gpmmat;]y 6L per
imately a3 follows: 18 per cent In the cent volatila matier and somewhat less
form of dabs, odgiog and Wimming; 10 than' 18 per cenl Bred carbow, The pog
per ccut ag bark: snd 20 per ceat as saw-  combustible residue, in the form of wood
dust and shavings. While the totsl werte ash, Is only @ small fractien of ane per
material will usually sverage 50 pex cent, cent,
distribution of different typcs of waste
may Vargro::dnly from the approximations  Bogose
given & ¢ owing to mill conditions as Bagasse is a refuse of cane from whi
M”wmm“ﬂkﬁ_"' thamgujtﬁmhubemmﬂed,kh‘:
quently uso either tha sawdust of & mix- o fhrous structure like that of wood, end
ture of sawdust and shavings for weam  glgy o similar analysis. The most varisble
parposes, bocause thess can be  jary is moisture, which zormally ranges
buzned without farther processing. The re-  gram 49 to 60 per cent. The relativaly high
mainder of the so-cglled waste products i
L Wasle proguctt  ach in bagasse is dve to silt picked up in
'ﬂww@mmmﬂw the harvesting of the eane. Examples of
to facilitate feeding, rapid combuston, hepacye from various countries are given
transportation and storage. Theso mewly oy page 14-23 in Table 14-18.
e of sawdust dwlig" ri::l:
o<n sa and shavings .
ms“t‘m hog facl. The mfage . Fuel Buming Applications
sawdust and shevings presant mey be  Emphasis to this chapter and in the gre-
quite high i the Fuel is to be bumed st ceding chapter o coal bas been primarily
the sawmill, Table 14-16 on page 1422 placed wpon fuel prepertics. Equipment
shows typical anslyscy of hogged fuel.  design must necessarily be related to
Ono of the large peper producers cop-  these fuel properties and is discussed 1n
dacted a saries of tests tp daterming the meoy sections of this beok. Chapter 18
moisture content, as well as the unit deals with the pulverizaton of solid fusts
weight, of waste wood produced in his and Chapter 13 with thair firmg by means
mill. The ratults ‘of thess tests, shown i of stokers, The fuel burning systems dis-
Table 14-17, are an ilustration of the cussed in Chapter 17 are capable of
wide varlation in weight that will exist be-  handling sofid, kiquid, and gasecus fuels.
tween uniy of hog fuel becauss of mots-  Chapters £3 through 29 all provide ox-
ture and diffecent wood-species content.  amplem of boilers in which the various
Hog fuel, a5 nomally delivesred to the  fuels can be burnod to generate steam, Jn
furnace, contains variable smamts of addieion, Table 14-19 lists many byproduct
moisture, which muy bo taken 2z approxi- fiels and waste gaves and tells how they
mutely 52 pex cent, and most of which is  aro utilized and where additional infor-
in the eclfuler structure of the wood, mation may be found.

1t Boc Clsgte B7, Doilers and Recovery Units for Pulp and Faper Industy. secton on
boming wood: waste and bark, for additional inforamnon.
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Table 14-19 Recovery of Emergy from Byproduct Fusls and Waate Goges
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Types of Pulverizers for Yarious Materials
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sylvania cement plani and 1919 when a
sucvesful Lofler installation waa wmade gt
Onelda Street Station in Milwaukee was
a testing time for this typs of equipment.
E=rly during this period the C-E Raymond
Rollee Mill wae developed to pulverize
coal for storage systems serving motal-
Iurgical fumaces and cement kilng, and
by 1919 sevaral bundred of these mills
" were being aporated successfully. A

catalog publighed in 1900 stoted, “The
Raymond Roller Mill erushes and grinds
the matertal by gravity and centrifugal
force,” and described it ay a tlow speed
machine with great capacity and one that
requires less power per ton of a product
than sny other mill A Usting of projects
for which the Raymond Roller Mill, Fig.
16-11, was supplied reads like g histary
of pulverized coal applications, ncluding

cement kilng, rallroad smd coal mine
stationary plants, malicable fron fumaces,
coppes reverheratory furnaces end open
hearths. Hence when pulverized coal

a foothold in the coutral station
industry after World War I this machine
was a fully developed and standardized
pulverizer which was specified for many

- of the pioneering installations.

The eatly mills were built for a max-
imum capacity of six tons per hour of 5%

grindability coal when grinding to a

finencxs of 65 per vent minus 200 mesh.
By 1030 the maximurn capahility of this
mill design had been increased to 15 and
thes to 23 tons per hour, Practically all
of these mills nsed external dryers to
predry tho ccal befors ure in the pulver-
izer, The economic Jisadvantages of these
drycrs helped to bring about imtecroal
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SYSTEMS ' f
To: Mr. €, R. Lewandowski Florida Power Corp, V. Llinares j
w/att. Crystal River #2 Performance Design i
_ Contract Ho, 17965 Power Systems Services 3
ee: g. :. 3mi§?t 6201 2303 Coal Conversign
. B. Ha - - .
D. J. Frey - B201.2303 o2l - Petro Coke Firing
R. P. Hensel - 9005-030]
A. Bogpt ~ 8007-1908
6. J. Raftis - 7007-2305
P. R, Matuszek - 94508-1928
F. J. Longstreet
J. 8, Snow
0. Martijnez
R. L. Fielding - 110 -
H. J. Scully - 8004-1935
D. B. Fitzpatrick - 8202-222
File . ' September 23, 1976

Raference: Mr. A. J. Ormstan's September 3, 1976 letter to Mr. J. C. Sullivan.

According to Mr. Ormston’'s latter when Crystal River £2 is converted to coal
(by the end of 1976), it will initfally burn Hoke Kentucky #6 and Amax
Gibralter simultaneously using separate bunkers, feeders, and fuel nozzle
tevgls, The customer {s interested in firing (delayed) petroleum coke as a
supplemental fuel which would be mixed with either ceal on 2 50:50 energy
wise besis during the barge loading phase at New Orleans. At this time,

he reports a Amax coal - petro coke hiend seems the most Vikely.

Based on the above, we envision several combinations of coal and petrv coke
and firing ‘levels being used, For example, since the unit Bas five riring
loevels (5 mills), three of the tevels could fire, say Hoke #6, and the
remaining two Amax plus petro.coke, @n the other hand, three levels of
Hoke #6 and petro-coke and two of Amax are possible, Hevertheless, our
analysis indicates that the amount of petro-coke burned could vary from

20 to 305 of the total MCR heat {1nput,

We also noted that the contemplated petro-coke tonnage is 200,000 toas per
year which when compared to the total eneray consumption at MCR for the
sane period would provide around 14% of the energy required. Therefore,
to reconcile the ditference between the 25% [average) intimated above and
the 147 value, we asiume the plant capacity factor will efther be 58% or
the entire 200,000 tons of supplemental fuz! would be consumed in six (6)
months or so.

Attachment 2
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. . -3- September 28, 1974

2. ({Continued)

Furnace slagging, if anything, tended to be stightly lessened with petro-
coke/coal firing. No difference was discerned in main steam temperatures,
high and Tow temperature corrosion, airheater exit gas temperatures,

and carbon loss in the ash. A similar situation was indicated by the
data at Yorktown in this range, .

R i o e T

o

BTt adsd

3. Should the customer decide on pro-bunker hlending f.e., barge blending,
we see no major change in slag ing prooertiss between fl) firing Hoke 26
and Amax simultaneously and ( ? firing both coals simultaneously one of
which ic blended on a 50:50 basis with petro-coke, For the record, the
Hoke/petro-coke combination might be slightly better from the slagging
viewpoint, * ,

(2, Tt

T

However, depending on which coal-petro coke is used and the number of

firing levels fnvolved (3 of 5 or 2.0f §), there are significant dif-

ferences in the total pounds of ash generated per mitlion BTU fired,

Our calculations fndicate that firing Amax coal and petro-coke, whether

in two_or three mills, tends to yield lower ash rates (4.5 to 4.7#ash

per 106Btu) as compared Lo Hoke %6 and petro-coke (5.5 to 7fash per

1068TU). This is not unexpected since the Amax has 2.5 times mare ash ‘

than the Hoke and anything that will reduce the amount of Amax will in -
turn lower the ash loading.

EENEON K- 32 1CCr D
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T SR s S

Eh Y

. It is interasting fo note that if ncgragated milling firing is used -
i.e., 2 Tevels of Amax, 2 lavels of Hoke and 1 level of petro-coke, the
ash production would be on the order of 5.72ash/106BTU, Note that all ¢f the
above quantities for pre-bunker blending are based on 50:50 energy blend
basis which is somewhat different than a 50:50 weight blend due to the
differences in HHV's between the coals and petro-coke.

X

4. Attaclied is a copy of a paper published in the Mechanical Engineering
Magazine, Janvary, 1959 issue by Mr. S, €. Brown, Jr. of VEPCO entitied
‘Utility Boiler Fired with Delayed Coke and Coal*. The paper related

VEPCO's experience at Yorktown and includes curves of performance which %?
should be of interest to Florida Power Corp. ;
. o
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* . The above comments on slagging were based on assumed petro-coke ash
analysis. If the customer plans to burn petro-coke and coal, we would
like to confirm these judgements by obtaining samples of petro-coke and
Loth coals and measuring tho influence of firing varying percentages by

. 1aboratory testing. '
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