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Post Office Box 529100, Miami

“ ’ ) . . Florida 33152
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,}V Q‘.ﬂz\ F”!faﬁ‘?DA POWER & LIGHT COMPANY

s

April 27, 1981 L

Mr. Steve Smallwood

DeDarL1enL of EZnvironmental Regulation
2600 Rlair Stone Road

Tall aHdseee, Fiorida 32301

Re: Volusia County - AP
Florida Power & Light Company
Sanford Coal Handling & Puiverizing Facility
Permit Ho. AO64—§6999

Dear Steve:

In accordance with Specific Condition No. 10 of the above
permit, enclosed is a monthly summary of the records reflecting
the hours of operation, coal and oil inputted to the pulverizer
and mixer, amount of coai/oil mixture produced, and the amount
of fuel consumed.

Sincerely,

WIiB/gs
Lnclosure

cc: M. Surabian, P.E.
Bectel Power Corporation

A. Senkevich, P.T.

District Manager,
Orlando DER

PEQPLE . .. SERVING PEQPLE




REPOR'! C.0,M. FACILITY PRODUCTION .

. | HOURS OF | AMOUNT OF | AMOUNT OF | AMOUNT OF | AMOUNT OF | AMOUNT OF

MONTH yEAR |PULVERIZING COAL T0 |OIL TO MIX| OIL TO MIX| GAS CONSU-| C.0.M.
OPZRATION MIX TON'S BARRELS | MED. PRODUCED

TON'S MCF. TON'S
APRIL 1980 7365 521 4232 24957 208 4855
ﬁgf 1980 288.5 4416 12056 71017 2139 16755
JUNE 1980 50,5 1189 3164 18613 219 4371
JULY 1980 L4640 4962 5545 32508 1027 10729
AUGUST 1980 184.5 7644 8577 50181. 1914 16637
SEPTEMBER 1980 397.5 8983 10424 6112k 2268 19847
OCTOBER 1980 198.0 4739 6136 26090 - 1093 11117
NOVE¥BER 1980 79,0 2349 2613 15362 653 5053
DECEMBER 1980 685.0 21401 31338 184271. 6439 53737
JANUARY 1981 640.5 22606 32327 187306 7468 55959
FEBRUARY 1981 672.0 20069 27874 160347 5850 48834
MARCH 1981 672.0 24973 32025 185084 6719 58091
APRIL 1981 168 8186 16120 52908 1659 24764
TOTAL 4573 132037 192431 1,120, 368 | 37656 330749
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CERTIFIED MAIL RETURN bt -t
EIPT RE UE TED SLORIDA POVIER E LIGHT COMMPANY

April 27, 1981

Mr. Tommie Gibbs

Chief, Air Facilities Branch

Air and Hazardous Materials Division
U.S. Environmental Protection Agency
Region IV

345 Courtland Street, N. E.

Atlanta, Georgia 30308

Re: PSD-FL-047, FPL Sanford COM
(Coal/0il Mixture) Test Project

Dear Mr. Gibbs:

In accordance with Special Condition Number 5 of the above -
referenced permit, the 365-day "test" period referred to

in Special Condition Number 2 has ended. We hereby certify

that the operations approved in the above permit were dis-

continued at 9:05 am on Sunday, April 19, 1981.

Sincerely,

W. 'J. Barrow/ Jr.
Manager of vironmental
Permitting & Programs

WIB:RTK:sal

cc: Mr. Steve Smallwood, Florida Departmeg;/éf Environmental
Regulation, Tallahassee, Florida *

PIOPLE L. EIBVIAG PIOPLE

e ————



HoprPING Boyb GREEN & Sam

ATTORNEYS AND COUNSELLORS

SUITE 420, LEWIS STATE BANK BUILDING

POST OFFICE BOX €526 H. BIBEAU

J. LIVINGSTON
M D. PRESTON

CARLOS ALVAREZ

WILLIAM L. BOYD, IV TALLAHASSEE, FLORIDA 3230
WILLIAM H. GREEN
WADE L. HOPPING

RICHARD O. MELSON
GARY P. SAMS Apt il 27 s

(904) 222-7500

1981 2 . Lasounser,

. ROBERT FOKES
JOHN C. WHITE

HAND DELIVERED THIS DATE

Victoria J. Tschinkel, Secretary @wg £
Department of Environmental Regulatiop,

2600 Blair Stone Road ; Ceofmes
Tallahassee, Florida 32301 SCretar,

Re: Proposed Coal/0il Mixture Burn Continuance at
FPL's Sanford Unit 4 - ERC Rulemaking

Dear Vicki:

Please find enclosed a copy of a document entitled ''Pro-
posed Coal/0il Mixture Burn Continuance at Florida Power & Light
Company's Sanford Plant Unit 4," prepared by FPL in connection
with the above-referenced matter. The information contained in
the document covers the areas of particular interest to the
Department as outlined by your staff.

We believe this document, together with information already
in the possession of the Department, will allow the Department to
arrive at a position on the proposed rule in the immediate future.
We would appreciate the opportunity to discuss this with you and
answer any questions that might come up on the attached, prior to
the issuance of the public notice for the June 10th ERC hearing.

The continued cooperation of you and your staff is sin-
cerely appreciated.

Very truly yours,
William H. Green

Counsel for Florida Power &
Light Company

WHG/gs
Enclosures

cc: Steve Smallwood
Mary F. Clark, Esquire
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SECTION I

INTRCDUCTION

Florida Power & Light ("FPL") estimates that in order to meet projected customer
demand thfough 1980, its residual oil consumption would have to increase substantially
over the next decade, reaching levels of spproximately 55 million bar;rels per vear.
(This projection takes into account the effect of new generating capacity, availability
of natural gas, nuclear generating capacity, and conservation measures; it represents
FPL's estimate of the approximate quantity of oil that would be needed in the absence
of the successful utilization of alternative fuels at existing units.) It is difficult to
estimate the quantity of fuel oil that will be available over the next decade, The
possibility exists that changes in the world oil market, decisicns by cil producers and
refiners, and international political develepments, will reduce the availability of fuel
oil, Prices of residual oil have increased well in excess of the most pessimistic
projections, by more than doubling in the last two years. Moreover, it appears that the

price of all grades of oil will continue to rise.

The 1980 Florida legislature autherized the Florida Public Service Commission ("PSC™)
to adopt statewide goals for electric utilities for decreasing the use of expensive
resources, such as petroleum fuels. The PSC has adepted such rules which provide that
"I'he use of oil as a generating fuel shall be reduced to the greatest practicable and
cost effective extent. The overall geal for the 1680-85 period is to develop or

implement programs to reduce the use of oil by 25% by 1982, . ."

The Federal Powerplant end Industrial Fuel Use Act of 1978 prohibits electric utilities
from burning natural gas after 1§90, FPL's natural gas supplies under existing firm
contracts will begin to dwindie in 1983, and the complete loss of all gas suppplied

under such contraets is expected by mid-]1988. Thus, there is a substartial chance that
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éll natural gas supplies (presently equivalent to 14 million barrels of oil per vear) will
be unavailable te FPI. in 1990. In addition, the aforementioned oil reduction programs
of the Florida Public Service Commission would envision displacement of another ten
million barrels of oil per year for a total of 24 million equivalent barrels of oil that

may have to be supplied by some other fuel.

Coal is the only apparent alternative fuel source .that will be available in sufficient
quantities to offset the reduction in oil and gas supplies over the next decade and
beyond. The political, regulatory, and licensing lead-time problems associated with
nuelear power plant construction, the technological statué of synthetic fuel use, and
the limits of voluntary conservation eliminate the possibility that these alternatives
can successfully mitigate the fuel oil dependency during this time frame. Construc-
tion of new coal-fired power plants could likely be accelerated, but this alternative
also requires considerable time and expense. The fact is that FPL must begin to teke
steps to utilize coal, if possible, in its existing cil-fired generating units or be
subjected to extraordinary increases in costs and potential disruption of fuel supplies.
Unless the projected reliance on oil is significantly decreased, substantial economic
hardship fdr the citizens of Floride and periodic unavailability of  supplies of

electriecity could result.

In recognition of this problem, on January 2, 1980, DER Secretary Jacob D. Varn
issued a variance allowing FPI. relief from emission limitations at its Sanford Unit 4 to
enable a test burn of coal/oil mixutres ("COM") to be conducted. This was the first
such test in kind and duration at a large generating unit. The recently completed test
burn was a major success, It demonstrated that Sanford Unit 4 is capable of

accommodating the burning of CCWV on a long term basis.
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FIPL now proposes to continue the use of COM at Sanford Unit 4, and to eventually
attempt to burn up to 100% coal at Sanford Units 4 ard 5 on a permanent basfs.
Permission is sought to burn COM over a period of approximately 30 months
(following all necessary state and federal approvals) while an electrostatic precipitator
is being retrofitted. Once retrofitted, Unit 4 will comply with all of the present SIP

emission limitaticns applicable to existing oil-fired units.

FPL also proposes to conduet up to 90 {full-power-burn days of tests at Sanford Unit 4,
during the 30-month pre-precipitator period. The tests would irvelve the burning of

coal and/or various mixtures of coal and oil and/or water,

So that this project may go forward, FPL has requested that the Florida Environmental
Regulation Commission amend Chapter 17-2, Florida Administrative Code, by specify-
ing emission limitations which would apply when: a) burning COM during 36-month
pre-precipitator period, b} conducting fuel experiments during the §0 full-power-burn
days, and ¢) burning COM or coal after precipitator installation. FPI. is also seeking
the Commission's concurrence that the proposed switeh to eoal-based fuel(s) should not
cause the units to be treated as "new sources," so long as the units will return to
compliance with the present emission limitations for oil-fired units, subsequent to the

30-month period.

During the retrofit period, particulate emissions from the Sanford plant as a whole will
be restrained to levels that are less than the maximum allowed under the 1972 fuel oil
veriance. In addition, the 90 full-power-burn day tests will not produce emissions
which exceed the interim limitations previously allowed by Secretary Varn's order for

COCM. In all cases, the projected emissions will not threaten ambient air quality

standards or Prevention of Significant Deterioraticn growth inerements.
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FPL's proposal will result in an estimated annual fuel savings to its customers In

excess of $20,000,000 per year, by burning COM in Sanford Unit 4.



SECTION II

TEST DATA ON PRIOR COM TEST BURN

Particulate Stack Emission Tests

Table H-1 lists the results of the various stack tests on particulate taken during
the prior COM test. These data show that emissions were less than one-h‘alf of
the expected worst-case allowable level. It is anticipated that continued use of
COM during the pre-precipitetor period would not exceed the 0.7 pound per

million BTU level.

Figure II-1 is a map of the Sanferd area showing the location of ambient air
monitors. Figures [I-2 and JI-3 show the qdartet‘ly average results for particu-
late. Figures II-4 and f-5 show the quarterly maximum particulate results.
Figures II-6 and I1-7 show the quarterly SO9 average measurements. Figures I1-3

and 1[-9 show the quarterly SComaximurns.

As can be seen, Ilorida particulate and ambient air guality standards were never

violated during the test period.



. Table 1I-1 ' .

SUMMARY OF SANFORD #4 PARTICULATE EMISSIONS TESTS

MAXIMUM MAXIMUM AVERAGE AVEERAGE
% COM OPACITY OPACITY PARTICULATE PARTICULATE
DATE (COAL/OIL) (MONITORS) (VISUAL) (LBS./HOUR) (LBS./106 BTU)
4/18/80 0/100 23% - 466 122
5/ 7/80 20/80 29% - 849 .227
5/28/80 30/70 38% 42% 1,072 327
7/21/80 40/60 48% 43% 1,599 .428
8/ 5/80 45/55 55% - 1,857 .493
9/11/80 50/50 45% 49% 1,724 531
12/ 2/80 40/60 40% 38% 2,111 587
1/ 6/81 40/60 43% 45% 1,897 962
1/27/81 40/60 46% 44% 2,153 ST
2/11/81 40/60 47% 44% 2,047 590
3/ 4/81 40/60 48% 52% 1,596 .460
3/18/81* 40/60 7% 50% 2,484 714
4/ 7/81 40/60 54% 55% 1,508 480
NQOTE:

The above information is a summary of particulate emission tests condueted on
Sanford Unit No. 4 burning COM {Cozl/0il Mixture). Only the full load test emissions
are listed above. Qther lower load tests were also run, which resulted in lower
emissions.

Full reports of all tests and backup information have been filed with the Department
of Environmental Regulation in Tallahassee and the Environmentel Protection Agency,
Region IV, in Atlanta, with the exception of the 3/18/81 and 4/7/81 tests. These will
be filed as soon as the full test reports are received from the consultant.

*One of the test runs conducted on this date indicated higher than normal particulate
emissions. This was believed to be a combination of new burners being tested and
resulting problems with combustion.
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SECTION 1il

PROPGSED COM EMISSION LIMITS

Proposed Sulfur Dioxide Emission Limits

The sulfur dioxide emission limitation applicable to Sanford Unit 4 when burning
oil and coal set forth in Chapter 17-2, Florida Administrative Code, is 2.75 and
6.17 pounds per million BTU respectively. Rather than prorate these limits, FPL
proposes to use a COM mixture that will still comply with the 2.75 pound per

million BTU oil limit,

Proposed Particulate Emission Limits and Bubbles

The proposed rule to sllow Sanford Unit 4 to continue burning COM for a 30
month period is ir the form of an emission rate and a eap or bubble. There is a
proposed particulate emission limiting .rate for Sanford Unit 4 of 0.7 1bs/166 Btu
(2,520 lbs/hour) and a plant emission ecap of 2,920 Ibs/hour. The bubble is
equivalent to the emission allowed for Sanferd Units 3, 4, and 5 under the
particulate variance, i.e., 0.34 1b/105 Btu at méximum capacity (24 hour

average).

These emission limiting standards can be best expressed by the equation:
X+Y+7=2,920 lbs/hour Equation 1
where X = Unit 3 emissions <0.34 1bs/105 Dty
Y = Unit 4 emissions <0.7 1bs/106 Btu

Z = Unit 5 emissions <0.34 1bs/10% Btu

Under the emissions bubble there is a variety of possible emission scenarios that
would meet the proposed rule. One scenario could have Unit 4 at 2,520 lbs/hour

(a 0.7 1b/108 Btu limit at maximum capacity). Unit 5 at 360 Ibs/hour (a 0.1
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1bs/108 Btu limit at maximum ecapacity) and Unit 3 at 40 Ibs/hour (a 0.03 Ibs/106
Btu limit at maximum capacity) to equal 2,920 lbs/hour. The overall plant

emissions would equal 2,920 lbs/hour, i.e., the emission bubble.

Sanford Unit 4 often had cmissiot less than 0.7 1bs/106 Btu when burning COM.
N%missiomfrom Unit 4 of 0.67 1bs/10% Btu at maximum capacity would enable

both Units 3 and 5 to emit at 0.1 1bs/100 Rtu during maximum capécity periods.

FPL can meet the emissions restrictions on Units 3 snd 5 by using certain
combinations of: 1) natural gas in Unit 3, 2) high quality low asphaltene oil in

Units 3 and 5, and/or 3} emission/load control in Unit 4.

The proposed rule also contains e provision to allow testing of coal and oil, and
coal and water mixtures. Particulate emissions are limited by 5,150 lbs/hour and
6,850 Ihs/hour respectively for both Sanford Unit 4 and the plant. A period of 90
full-pcwer burn days is proposed for testing. This testing bubble would limit
emissions at maximum capacity to 1.43 bs/108 Rtu from Unit 4 and 0.34 1bs/106
Btu from Units 3 and 5. With the exception of the duration of testing (90 versus
120 full-power burn days}), the emission eap is identical to the inital COM

variance.
The testing bubble can be expressed by the following equation:

X1+Y)+Zy=6,8501bs/hour Equation 2

where X1 = Unit 3 emissions <0.34 1bs/106 Btu
Y1 = Unjt 4 emissions <5,150 lbs/hour; 1.43 lbs/106 Btu at
maximum capacity

7.1 = Unit 5 emissions < 0.34 Ibs/106 Rtu
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Emisicn restrietions can be achieved in & variety of methods so long as the

emission caps as represented in both equations 1 and 2 are not exceeded.

C. Cogl/0il Mixture Fuel Specifications

The proposed COM fuel specifications are as follows:

CLEAN COAL

Ash (by weight) 10% Maximum

Sulfur (ultimate analysis) 2% Maximum*

Moisture (by weight) 10% Maximum
Heating Value 12,500 BTU/Ib Minimum

NO. 6 FUEL OIL

Ash . 1% Maximum

Sulfur 2.5% Maximum

Asphaltenes 5.5% Maximum
Vanadium 200 PPM Maximum

*SQ9 emissions will not exceed 2.75 1bs/106 Btu. The actual sulfur percentage of the
coal will depenrd upon the actual heating value of the coal. These specifications are
independently variable.



SECTION IV
MAINTENANCE OF AMBIENT AIR QUALITY

AIR STANDARDS AND PREVENTION
OF SIGNIFICANT DETERIORATION

The proposed rule change has the potential of affecting the air quality in the vieinity
of the Sanford Plant. However, the change in air quality would primarily be on the
duration of irnpacts and not the magnitude. That is, the proposed emission bubbles for
the Sanford Plant will not be greater in magnitude than the emission l-imitations
previously approved by DER. The differerce would occur in the durations of the

impact of those emissions,

In order to evaluate the impact of emissions, an analysis of available air quality data
and atmospheric dispersion model results were performed. These results were then
compared to the Ambient Air Quality Standards (AAQS) and Prevention of Significant

Deterioration Increments (PSD). The results of this analysis are presented in Table 1.

Since 1976, ambient air quality data for TSP and SOy have been collected in the
vicinity of the Sanford Plant. These data have shown that there have been no
substantial increases in TSP in 1980 even with COM firing at Unit 4. While there has
been an increase in SO9 concentrations, these increases are not attributable to COM
firing. The air quality increase, approximately 24% of the AAQS for the 24 hour
concentrations, is due to the increase in sulfur eontent allowed by DER in 1979. The
maximum TSP and 809 concentrations are shown in column A of Table 1. During the
30 month period that the rule is in effect, the sampling stations will conti.nue to be

operated.
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To analyze the impact of COM firing for 30 months and testing for 90 full-power burn
days, EPA and DER approved atmospheric models were used. The results, after adding

a suitable backgroundl, are presented in columns C through G of Table 1.

The estimated maximum impacts for both COM firing (column D) and testing (column
F) are within the AAQS limitations. Alse, these air quality estimates are no greater

than previously allowed by DER approved rule and variances.

Differential air quality impacts are presented in columns E and G. These estimated
air quality differences are within the TSP and SO9 PSD incremehts. It is important to
note that the differences are from baseline (1977) conditions, i.e., fPL Sanford Plant
was burning 1% sulfur oil. In 1279 and 1980 FPL's oil averaged 1.4 and 2.0% suflur
respectively. Therefore, the actual air quality difference from 1979/1880 would be

approximately half of that listed in Table 1.

In addition, the air quality analysis for the testing period (90 full-power burn days}
assumes that the allowable emission would cecur over the entire 30 month period. The

probability of this occurrence is unlikely.

1Background is the air quality concentration not attributable by point sources.in the
area. The estimated background (column C, Table 1) was derived solely from air

quality data.
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TABLE 1 -SUMMARY OF AIR QUALITY ANALYSIS

Total Suspended

Particulate Sulfur Dioxide
Annual
Geometric Annual
24-Hour hean 3-Hour 24-Hour Average
Maximum Observed
Air Quality
1979-1980 113 41 - 78 4
Estimated Background 58 41 64 32 4
Estimated Baseline
(Includes background) 62 41 379 7 8
Estimated Maximum
- Impact for Proposed
Rule (non-testing) 70 42 832 141 14
Estimated Maximum
Air Quality Difference
(non-testing) 13 1 460 70 6
Estimated Maximum .
Impact During
Testing 88 45 832 142 14
Estimated R’Iaxfmum
Air Quality Difference
Testing 29 3 460 70 6
Ambient Air Quality
Standards 150 60 1,300 260 60

PSD Inerements 37 19 512 91 20
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SECTION V

COMPLIANCE PLAN

Compliance With Sulfur Limits

Compliance Methodology

The applicable SIP limitation for SO9 emissions is 2.75 pounds per million
BTU heat input enforceable at the top of the stack. For purposes of
convenience, compliance determinations in the past have been based upon the
assumption that all of the sulfur contained in the fuel is converted to 809 and
is emitted from the stack. However, available information indicates that
approximately three percent of the fuel sulfur content is not emitted, but
ends up in the bottom ash of the facility. When credit for this 8O9 removal is
given, a fuel resulting in 2.83 pounds per million BTU hest input emissions
will meet the regulatory limit. Seetion lIl contains the geﬁeral bid specifica-
tions for oil and coal that will be finalized to assure the use of a mixture

which will not exceed this limitation.

0il Sampling

The same compliance procedures which are now being used for our fuel oil
would be continued. A composite sample of the fuel oil received is obtaired
as each tanker is unloaded into cur fuel storage tanks in Jacksonville. A
representative sample from this tank is then sent to FPL's Power Resources
Lab for analysis to insure the sulfur content of each celivery. At the Sanford
Plant, composite, "as-fired" oil samples are also analyzed, and a monthly

report is prepared. (See Attachment V-1)
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3. Coal SBampling

The same procedures that were followed during the COM test burn would be
continued. A composite sample is taken on each train at the mine and then
analyzed by the vendor. A copy of these analyses are forwarced to FPL's
Fuel Resources Department. At the Sanford Plant, & composite sample is
taken from random train deliveries, which is then analyzed by an independent
lab. (See Attachment V-2) This insures that not only the sulfur content but

also the ash and Btu makeup are consistent with the coal specifications.

Our experience has been that since the coal is a clean coal and goes through
washing processes, quality control is very good. The vendor's analyses
forwarded to FPL have been accurate. In our analyses done on on-site
deliveries, if the cocal is found to be out of specifications, sampling would be
stepped up and done subsequent to blending to insure coal consistent with the

specifications.

B. Compliance With Particulate Limits

1. Emission Tests Prior to Preecipitator Operation (30 Months)

In burning COM, particulate emission tests will be conducted quarterly using
"Method 17." "This method is preferred due to easier implementation, and is
expected to yield the same results as "Method 5" because of the larger

percentage of ash in coal as opposed to oil.

2. Emission Tests For Special Fuels (90 Full-Power Burn Days)

For special (solid and/or liquid) fuel tests, particulate emission tests will be

conducted during the initial burn and any time the ratio of the mixture of the
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special fuel is increased significantly. Predicticn of emissions and graphical
evaluations will be conducted whenever possible, in a ménner similar and
equivalent to information provided on the mixture concentration changes on
the COM burn, (See Attachments V-3 and V-4) In this manner, we will be
assured that emissions limits will always be met. Types of fuel that are
anticipated to be tested include, but are rnot limited to: coal/water slurry,
coal/oil/water slurry, pulverized eoal, and mixtures of COM between 50 and

100% pulverized coal.

3. Emission Tests After Precipitator Operation

Once the precipitator is installed and operating, particulate compliance
testing would be conducted on a quarterly basis for the first year and

annually thereafter.

Precipitator Compliance Schedule

Compliance schedule dates for procurement, installation, and operation are listed

below:

7/ 1/81 - Specification development begins

10/ 1/81 - Vendor solicitation

1/ 1/82 - Vendor selection

4/ 1/82 - Construction commences

9/ 1/83 - Construction completed

9/ 1/83 - Precipitator start-up

12/ 1/83 - Unit #4 in compliance with existing oil particulate standard of 0.1

pounds per million BTU heat input.
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A more detailed 30-month schedule for installation and operation, indicating the
anticipated verious phases of the precipitator eonstruction, is attached {Attach-

ment V-5).
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COMMERCIAL TESTING & ENGINEERING CO.

ATTACHMENT V-2 ' 42

. 74

4%7

GENERAL OFFICES; 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601 + AREA CODE 312 726-8434

. Bechtel Power Corporation

Gaithersburg, Maryland

. ' Rai .
Kind of sample ailears

reported to us

Sanple taken at

Sample taken by

Date sanpled 3-26-81

Date received 3-31-81

PLEASE ADDRESS ALL CORRESPONDENCE TO:
216 OXMOOR CIRCLE, BIRMINGHAM, AL 35209
OFFICE TEL. {205) 942-3120

4-1-81

§

Sample icdentification
by Filorida Pover & Light Co.

P.0O. No. 13900-CP-13-01 ' CRR 57700 54692

54576 - 54013
. 55848 54789
54089 54143

Florida Power & Light Co,

Analysis made in accordance
with ASTH Specifications

%2 Moisture
% Ash
Btu/1b.

% Sulfur

Analysis Report No. 73-72608

©OSHORT PROXIMATE ANALYSIS

- s Recedved Dry Basis:

3.02 . XXXXX

7.12 7.34
14€32 ‘14469 BAF 15615

.73 6.75

FUSTON TEHMPERATURE OF ASI

Raducing Oxidizing
Initial Deformation H gF R gF
Softening (H=W) Y F u F H=Conz Height
. n . 1
- Softening (I=5W) 1 OF N ‘bF ¢ e o WeCone, Width :
Fluid F F
Respectfully submitted,
COMMERCIAL TESTING & ENG!NEEEﬂNG Cca.
T T f Sl
- [ i i
- s R E T S
’: DTS L S T A
Original Copy Watermarked R ) K ’ R
For Your Protestion JOHN A. HOAGLAND, Manager, Southern Division N
. w3 Charter Member
Ir S0, HOLLAND, IL » BILLINGS, MT « BIRMINGHAM, AL * CHARLESTON, WV = CLARKSBURG, WV » CLEVELAND, OH + DENVER,C‘O-" GOLDEN, CO

HENDERSQN, KY + MIDDLESBORO, KY « MOBILE, AL * NEW ORLEANS, LA - NDRFOLK, VA » PIKEVILLE, KY » VANCOUVER, B.C. CAN.
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_ . ATTACHMENT V-3

July 30, 1980

Mr. Tommie Gibbs

Chief, Air Facilities Branch

Air and Hazardous Materials Division
U. S. Environmental Protection Agency
Region IV

345 Courtland Street, N. E.

Atlanta, Georgia 30308

"RE: PSD-FL-047, FPL Sanford Com
(Coal/0il Mixture) Test Proiject

Dear Mr. Gibbs:

Enclosed ia a summary of particulate test data obtained from
.burning 40% COM (40% coal/60% oil) at Sanford Plant Unit 4.
The particulate data for pounds per hour and pounds per million
BTU's have been graphed on additional enclosures. Using the
40% COM data, we have projected 50% COM particulate emissions.
The graphs indicate we will be well below the established
linits at 50% COM.

Our estimated date for burning 45% COM (45% coal/55% 0il}

is August 4, 1980. Particulate test data from this run will
be used for a projection to assure that the next COM increment
will not violate the established limits.

Complete compliance test results for 40% COM will he forwarded
once we have received then.

Sincerely, Q
A

/%;294 ‘mA/ﬁLﬁﬁL:

W. J. Barrow, Jx

Assistant Manager

Environmental Affairs
WIB3r/RTKJir/kb

Enclosures

cc: Mr. Roger Pfafi, EPA, Atlanta

Mr. J. T. Wilburn, EPA, Atlanta
Mr. Stove Smallwood, DER, Tallahassee

FEOPLE ... SEAVING PEOPLE
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. ATTACHMENT V-4

FLORIDA POWER & LIGHT COMPANY

August 18, 1980

Mr. Tommie Gibbs
CrieZ, Air Facilities Branch

Aiz and haza“dOLs Materials Division
U. 5. Cnvironmantal Protection Agency
Pegicn IV ‘

I3 CourtlanZ Strzeaet, N. E.
Atianta, Gasrgia 30308
B=: P3D-FL-047, ©PL Sanford COM

(Co2l/0il Mixture) Test Project

Czz~- Mr. Gibbs:
Ens:csad is a2 sumnary of particulate test data obtained from
burning 45% COM {45% coal/55% oil) at Sanford Plant Unit 4.
Tz szrticulate éata for pounds per hour and pounds per million
ETT's =ave been graphed on additional enclosures. Using the
£33 COM data, we have projected 50% COM particulate emissions.
Tha craphs indicate we will be well below the established

inzts at 50% COM. -

OQur astimated date for burning 50% COM (50% coal/50% oil) is
Septzabar 3, 1980.

Complete compliance test results for 45% COM will be forwarded
in the near future.

Sincerely,
:/_
7% g ;C’x

W. . Barrow,
Assistant Manaco
Environmental Affairs

WIBir/RTKjr/kb
Enclosures
cc: Mr. Roger Pfaff, EPA, Atlanta

Mr. J. T. Wilburn, EPA, Atlanta
Mr. Steve Smallwood, DER, Tallahassee

PEQOPLE .. SERVING PEOFLE
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SECTION Vi

ECONOMIC CONSIDERATIONS

In October, 1979, #6 fuel oil as used in the Senford Plant was being purchased by FPL
for $22.50 per barrel; and coal, on a delivered basis, for $55.50 per ton or
$2.63/MMBtu and $2.04/MMNBtu respectively, A COM mixture (assuming a €0/40
oil/coal ratio by weight) therefore had an approximate cost (excluding processing and

additive costs) of $3.13/MMBtu, or a savings of $.50/MMBtu versus #6 oil.

In February, 1981, the cost of #6 oil delivered to the Sanford Plant had risen to
$33.15/barrel; and coal, on a delivered basis, cost us $58.23/ton. At these prices, the
cost of oil and coal on a MMRtu basis were $5.35 and $2.13 respectively. The resulting
COM mixture cost $4.23 (excluding processing and additive costs) results in a savings

of $1.12/MMEtu over #6 oil usage.

COM has proven itself as @ usable and less expensive boiler fuel than #6 oil at Sanford
Unit 4. However, the high capital cost of converting te CCM may offset part or all of
the fuel savings. Although conversion to 100% coal appears to be a more attractive
alternative than conversion to COM, it will take several years to fully assess the

feasibility of 100% coal use and to implement an actual conversion.

In the meantime, because FPL's investment in the Sanford COM mixing plant was fully
amortized by April 20, 1081 (the date FPL's DER permit to burn COM expired), future
use of COM in Sanford Unit 4 would result in major fuel cost savings for FPL and its

customers.

Schedule VI-1 indieates the assumptions made, and Schedule VI-2 indicates the

estimated fuels savings each year through 19901, OQffsetting these fuel savings to



some extent will be the annual operatirg and maintenance costs of approximately $10
million. Capital expenditures (in 1881 dollars) of epproximately $29 million for an
electrostetic precipitator and associated systems, and approximately $4 million for
other plant improvements will be necessary for sustained burning of COM. FEstimated
censtruetion personnel to affect these improvements will range from 150 to 175 at the

peak of the construecticn process.

11t should be noted that these estimates conservatively assume the use of 40% COM.

However, the Company will burn higher percentages if unit operation permits.



SCHEDULE VI-1

FORECASTED FUEL SUBSTITUTION SAVINGS
COM VS. #6 OIL

At: 40% Coal
57.8% £6 Qil
2.0% Water
0.2% Additive

Annual COM Consumption

COM Components: Coal
#6 0il
Additive

Equivalent #6 Oil Usage Alone

Barrels of #6 Qil Saved

Forecasted Mid Year Prices:*

1081

1882

1983

1984

1985

1986

1987

1988

1989

1890

COAL/TON

$ 62.
70.
77.
88. |

100.
112.
127.
143.
161.

182.

12

01

21

M

18

a8

20

33

a0

40

ASSUMPTIONS

+6 OIL/BRL

1,404,613,440

280,923
2,353,236
2,809,226

3,602,903

1,249,667

Lbs

Tons/Year
Bbls/Year
Lbs/Year

Bbis/Year
Bbls/Year

ADDITIVE/LE

$ 33.
37.
40.
45.

49.

54

65

71

77.

* Coal assumed to escalate at 1%/month

Qil assumed to escalate at 10.77%
0.4%

1981 - 1284
1984 - 1990

15

81

21

]

70

.37
.48
.07

.19

88

$ 0.
0.

(Forecasts furnished by FPL Fuel Resources Department 2/23/81)

87

04

.00

L1310

.22

.34

.48

.63

.96



1931

1982

1983

1984

I

a

-t

85

Coal

Cil

Additive
Total CGM

£6 0il Alone

SAVINGS

Coal

0Qil

Additive
Total COM

#6 011 Alene

SAVINGS

Coal

il

Additive
Total COM

£6 01l Alone

SAVINGS

Coal

Oil

Additive
Total COM

£6 Cil Alcne

SAVINGS

Coal

Oil

Additive
Total COM

#6 Oil Alone

SAVINGS

SCHEDULE VI-2

FORECASTED FUEL SUBSTITUTION SAVIMNGS

<y

wr

£y

o O

oy

“Fr

17,451
78,010

9,444
97,905

119,436

19, /67
88,076
2,632

111,275

136,226

21,887
96,271

9,800
120, 967

147,345

24,977
106,037
3,118
134,132

162,347

28,143
116,954
3,427
148,526

179,064

COM VS, £6 CIL

($000)

1986
$ 21,531

1987
$ 24,951

1588
$ 26,428

1989
8 28,215

1890
$ 30,538

Coal
Oil
Additive
Teotal CCM
#6 Cil Alone

SAVINGS
Coal
il
Additive

Total COM
#6 Oil Alone
SAVINGS
Coal
Qil
Additive

Totael COM
#6 Oil Alone
SAVINGS
Ccal
(il
Additive

Total COM
6 Oil Alone
SAVINGS
Coal
il
Additive

Total CCM
#6 Qil Alone

SAVINGS

1,249,667 Rarrels of §6 Oil ere saved annually

<A

r

kel

Ay

Reid

fr

Ly

“Ar

Ly

31,710
127,945
3,764
163,419

195,890

35,733
139,970
4,158
179,861

214,301

40,265
153,125

4,298
167,688

&

934,441

45,369
167,527
5,029
917,995

256,491

51,240
183,270
5,506
240,016

280,594

32,471

34,440

36,753

38,566

40,578



SECTION VII

FUTURE COAL CONVERSION

FPL is in the forefront of the world's technology for using coal in oil-fired power
plants. This is an appropriste role for FPI,, & company which uses more oil to generate
electricity than any other U. S. utility. Current consumption of oil is over 40 millicn
barrels anpually. Even with new coal plants and conservation, growth in demand and
unavilability of natural gas would raise FPL's annuel oil consumption to approximately

55 million barrels by 1950,

World oil production could increase slightly for the next couple of years, but will then
decline in the years shead. PFurthermore, many of the major refiners are modifying
their facilities to convert more of the barrel to premium products such as trensporta-
tion fuels, petrochemicals, and home heating oil. Several oil companies forecast a
509% decline in residual oil preduction over the next 10-15 years. ’I‘hAey base this
forecast on the assumption that residual oil users will he switching to coal and that the
resulting decline in demand for residual oil when eombined with the higher demand for
transportation and heating fuels will cause producers to invest in "upgrading” facilities
whieh will reduce residual oil produetion in order to meet rising demands for these
other products., Cnece such facility investments are made, if residual demand is
greater than anticipated, it would he necessary for resid users to pay higher prices to
competc' with the higher quality products the refiners could make with the same

material.

FPL does not agree with the oil company forecasts. They believe that coal burning
projects will be completed less rapidly and that utilities will have to substantially
inerease residual oil use during the 1280's to make up for deelining gas sup;ﬁlies. This

1s certainly consistent with FPL's situaticn and seems more credible tharn the oil
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company forecasts. If FPL's scenario is correct, the residual oil demand will actually
increase between now and 1860. This demand would have to be met by increased
imports of Caribbean residual oil and increased throughput of lower quality foreign
erudes in U. S. refineries. The resultant residual oil production would be of a lower

average quality than exists today (i.e., higher sulfur and asphaltenes).

This inereased reliance on poorer quality imported erudes and residus! oils introduces
even greater risks of supply disruptiors and environmentally vnacceptable product
quality than the oil company forecasts. Such problems already exist teday and are

likely to worsen each year,

Of equal concern is the price of residual cil. Today, FPL's 2.5% sulfur fuel oil costs
over $5.00 per million BTU. Coal delivered to our plants would cost about $2.00 per
million BTU. At today's prices, if FPL could substitute ceal for all cur oil, the fuel

cost differential would be over 700 million dollars annually!

OPEC will seek to keep oil prices rising faster than the inflation rate. Wi'th the
possibility that OPEC will be successful in achieving future price increases, the U. 5.
inereasing its reliance on low quality erude imports, and refiners having the choice of .
installing equipment to convert residual oil into other products, the price of crude oil
is expected to rise faster than the inflation rate. FEven if crude prices dip (in constant

dollars) during the '80's, as predicted by industry observers, constant dellar residual oil

prices after 1290 are expected to be higher than current prices.

Coal will rise in priec too. Higher mining costs are inevitable as older, cheaper-to-
produce, reserves are depleted and new mines are opened. Transportation costs will

escalate also, since new higher cost equipment and faeilities will be needed to meet
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increased demand. With the disparity between oil and coal prices ferecasted to
continue, coal producers and shipppers will want to seek higher prices which reflect

the energy value of coal relative to oil and gas.

However, abundant U. 8. coal resources and resultant supplier competition for the coal
market should keep coal prices more in line with production costs, plus a reasonable
return on investment. Investments in coal properties can procduce a return only if the
product is sold. Since coal is not supply-limited, and there are numerous transporta-
tion options available to FPL, the basic economies of supplv and demand should
prevail, despite the oil supply-limited price increases which OPEC may achieve. In
other words, coal suppliers in the U. S. must compete with each other, not with OPEC
oil. Accordingly, FPL projects that the post-1990 oil/coal price ratio will equal or

exceed a 2 to 1 oil/coal cost per BTU differential.

Thus, we project that. the long term market price of ceal should rise less rapidly than

the market price of residual oil on a cost per BTU basis and that the real-dollar cost
"N

difference could therefore widen from today's $3.00 per million BTU differential.

Given the outlook for potential supply disruptions, inadequate product quality, and
relative price increases, it is necessary for FPL to seek cost-effective ways to reduce
its dependence on oil beginning no later than 1985, One of the prinecipal means to
achieve such an objective is a propram to displace oil in existing power plants by

modifying them to burn some form of coel.

The first step in this process was the COM test burn at Sanford Unit 4. 'The next step
is the conversion of an oil-fired unit to burn 100% coal to determine the construction,
operation, and maintenance problems that will have to be addressed and overcome

with straight coal.
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Present plans contemplate the conversion of Sanford Unit £5 to coal. The installation
cf ap electrostatic precipitator at Unit £5 would be completed prior to its switeh from
oil to coal. Therefore, the emission limitations applicable to existing oil-fired units
will be met at Unit £5 before, during, end after conversion. Other than the addition of

an electrostatic precipitator to control einissions of particulate matter, some adapta-

tions of the existing boiler will be regquired, including new burners, an ash removal

system, and additional heat transfer surfaces to maintain plant capacity. Additions to
the plant site would inelude coal receiving, storage and handling systems, coal
pulverizers and transport svstems; some changes to electrical, instrumentation, and

control systems would also be mace,

The use of COM in Sunlord Unit 4 and then potential conversion to 100% coal at
Sanford Units 4 and 5 is the first step in a2 system-wide plan to potentially convert
FPL's nine 400 megawatt units (and potentially its four 8(}0- megawstt units) to the use
of conl in some form. The three meajor vnknowns which could determine the ocuicome
of the plan arc ifs technologienl feasibility, its financial feasibility, and regulatory

constraints.

FPL's strategy is to select optimum conversion technologies, select and schedule
plants for conversion, contract for and acquire coal supplies and transportation that
will offer the highest probability of favorable costs while reteining the greatest
flexibility to edjust conversicn plans and fuel mix as the future eveolves. This is the
direction that ¥PL must take in order to reduce our dependcnce on foreign oil and

provide reliable, reasonably priced electric supplies for our customers.

-



. ?Qouting To District Offices

' And/Qr To Qther Than The Addressee
State of Floridas To: Loctn.:
DEPARTMENT OF ENVIRONMENTAL REGULATION To: Loctn,
To: Locetn.:
INTEROFF]CE MEMORAN DUM From: Date:
Reply Optional [ ] Reply Required | | Info. Only [ ]
Date Due: Date Due: ______

TO: Steve Smallwood
FROM: David Harlos
DATE: April 10, 1981

SUBJECT: SANFORD, UNIT 4, COM TEST PROGRAM, STACK TESTING S

Attached you will find four graphs summarizing the year long stack test series completed
on FPL's unit 4 at Sanford. The data are present in terms of pounds of particulate emit-
ted per million BTU's of heat input. The test series is relatively complete except for
the lack of testing at 400 mw and 50/50 COM. The tests appear to be of good quality.

The results are consistent with expected trends and no apparent outliers are encountered.

Figure one presents emission levels measured after the mechanical collectors (hereafter
"outlet" emissions). Outlet emissions are consistently higher for higher loads and
higher coal to oil ratios. The anomalous tests at 373 mw and 360 mw (runs E26A,B and
22A,B,C) indicate the need for more data at maximum load and 50/50 COM in order to pre-
dict maximum expected emission rates. The trend observed in Figure two for outlet data
can be extrapolated to an emission rate of 0.6 LB/10® BTU, but the anomalous points on
Figure one indicate some nonlinearity and so this extrapolation is probably conservative.

Uncontrolled boiler emissions are plotted as 'collector inlet' on Figures two and three.
Inlet emissions decrease at higher loads. An examination of the particle size data shows
a decrease in coarse particle size fractions at higher loads. The high loading of coarse
particles at low loads is efficiently removed by the mechanical collecters, hence, the
low outlet measurements at low load. Progressively higher boiler firing rates produce
increasing amounts of finer particles which are captured with decreasing efficiency, so
although inlet grain loading is slowing decreasing with higher loads, emission rates and
grain loading increase at the stack outlet,

Opacity-grain loadings correlations are plotted in Figure four. Within fuel mix ratio,
opacity correlates rather well with grain loading, indicating that emission factors might
be developed if a stable fuel mix can be maintained.

The conclusions and emission estimates obtainable from this study are very limited, since
the coal used for the test burn was the best quality metallurgical grade coal available.
It is not normally burned in power boilers and most probably is cleaner than the coal
which might be used on a long term basis; nonetheless, the relative trends observed should
apply to other grades of coal.

DH:kb
cc: Bill Blommel

Bob King
Chuck Collins
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. Fc*uting To District Offices

And/Or To Other Than The Addressee
State of Florida To: Loctn,:
DEPARTMENT OF ENVIRONMENTAL REGULATHON To: Loctn.:
To: Loctn.:
INTEROFFICE MEMORANDUM From: Date:
Reply Optional [ ] Repty Required [ | Info. Only [ ]
Date CDua: ___ _ Date Due: ___
TO: Steve Smallwood

THROUGH: Bill BlommelWEy
FROM: Rick Vail /QL/
DATE : February 19, 1981
SUBJECT: FP & L quarterly summary
According to all records the Bureau has, and data

supplied by Mr. Bob Righter of FP & L; the following
is a summary of the data vou requested.

1) Riveria unit 3 was down due to mechanical
problems

2) Sanford unit 3 was down due to mechanical
problems

3) All other units show complete data

RV/BB/dt



ol For Routing To District Offices
N w And/Or To Other Than The Addressee
State of Florida To: Loctn.:
DEPARTMENT OF ENVIRONMENTAL REGULATION To: Loctn.:
To: Loctn,:
INTEROFFICE MEMORANDUM From: Date:
Reply Optional [ ] Reply Required [ | Info. Only [ 1
DateDue: ___ __ . DateDue: __ _
TO: Steve Smallwood
THROUGH : Bill Blommel
FROM: Rick vail ﬁ%)‘
DATE: December 10, 1980
SUBJECT: FP&L Plants under Variance Stack Test Status

According.to all records the Bureau has, and data
supplied by Mr. Bob Allen of FP&L, the following is a
summary of the data you requested.

1) ©No oil sample for both tests at the Ft. Myers Plant.
The sample was assumed lost by Mr., Allen.

2) Manatee unit 2 shows no test during the quarter.
This was due to numerous malfunctions with the unit.

3) Sanford unit 4 is now conducting a Coal-0il Mixture
burn.

4) Port Everglades unit 4 and Turkey Point unit (1)
both have installed low excess alr burners.

RV/mr




QUARTERLY PERIOD

FPL (OCT-DEC) EMISSION AVG

PLANT UNIT TESTED lbs/lOGBTU % SULFUR % ASPHALTENES
Ft Myers 1 Oct 6 .133 2.3% 4.3%
Ft Myers 2 Oct 6 .116 2.3% 4.4%
Maﬁatee 1 Oct 22 .10 1.03% 1.4%"°
Manatee 2 Nov 8 .06 0.96% 1.5%
Cave Canaveral 1 Dec 2 .125 2.5% 4.5%
Cape Canaveral 2 Dec 4 .110 2.4% 4,2% -
Port Everglades 1 Oct 2 .058 1% 4.0%
Port Everglades 2 Qct 27 .068 13 3.4%
Port Everglades 3* (LEAR) Oct 2 .07 1% 3.8%
Port Everglades 4% (LEAB) Oct 27 .052 1% 3.0%
Riveria 3* (LEAB) Unit down due to mechanical problems

Riveria 4 Nov 4 .110 0.92% 1.2%
Santford 3 " Unit down due to mechanical ' problems

Sanford 4 COM

Sanford 5 Nov 18 .111 2.2% 4.5%
Turkey Pt 1* (LEAB) Dec 10 .061 1% 2.3%
Turkey Pt 2 Oct 9 .07 1% -3.2%

*L,ow Excess Air Burners COM (coal oil mixture)




FP&L Quarterly Summary

Quarterly Period

FPL (July-Sentember) Emission Avg. $ Sulfur % Asphaltene

Plant Unit Tested 1bs./10% BTU

Ft. Myers 1 July 7-10 .09 No sample No sample
Assumed lost Assumed lost

Ft. Myers 2 July 9-11 .15 No sample No sample
Assumed lost Assumed lost

Manatee 1 September 15 .07 1.0% 1.3%

Manatee 2 No Test No Test No Test No Test

Cape Canaveral 1 September 1 w135 2.2% 1.6%

Cape Canaveral 2 September 1 .108 2.2% 1.6%

Port Everglades 1 August 1-2 . 055 .9% 2,3%

Port Everglades 2 August 1-2 .050 1.0% 3.0%

Port Everglades 3 August 11-12 .09 1.0% 2.8%

Port Everglades 4 (LEAB}¥* August 20-21 .065 0.8% 3.4%

Riveria 3 September 22 .096 0.93% 1.9%

Riveria 4 August 20-21 .12 1.0% 1.4%

Sanford 3 July 18-19 17 2.1% 1.7%

Sanford 4 Coal 0il Mix (COM) {(CoM) (COM)

»anford 5 August 5 .21 2.3% 1.9%

Tyrkey Point 1 {LEAB)* September 3-4 .07 1.0% 4,0%

Turkey Point 2 July 23-24 .09 1.0% 1.9%

*LEAB = Low Excess

Alr Burners
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