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Mr. Stan Ganthier

Florida Dept. of Environmental Protection
Air Program Section

P.O. Box 15425

West Palm Beach, FL 33416

Re: Dade County Resources Recovery Facility
SNCR System

Sub: Nitrogen Oxide Reduction System
FuelTech, Inc.
Performance Test Report
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Pursuant to our earlier conversation wherein you requested a copy of the performance test report for the
SNCR system furnished and installed by Fuel-Tech, Inc. for the purpose of reducing nitrogen oxide (NOx)
emissions at this facility, Enclosed you will find one {1) copy of the final test report as submitted in
February 2001.

Sheuld you have any questions regarding this matter piease contact me or Mr. Gonzalo Aleman.

enclosure

CC

G. Aleman
C. Braun
B. Gilbert
H. Green
file

Sincerely,

Richard Sardo
Contract Administrator

Lutier 1o FOEP - De-NOx PeromangdpsiTenghgocq 7¢h gvenue - miami - fl 33178 - Tel.: 305 593 7000 - Fax: 305 593 7114
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1.0 Suml;lary

Performance testing of the NO,OUT® System for Mcntenay-Dade County Units #1-4

was conducted on January 24-25, 2001 and February 13-14, 2001. The ob] ect:ves of the
testing were to:

¢ Control NO, emissions, calculated as NO, to 152 ppmd or less (Dry at 7% O3), based
on uncontroiled NOx emissions not exceeding 17 ppmd (Dry at 7% 02) or
approximat_ely 12% reduction

Achieve the required performance at a per-hour F. zagent flow rate of less than 6
gallons per hour per unit averaged over 24 bours

» Control ammonia slip to below 15 ppm

The objectives were accomplished during the compliz:ce test period as documented in .
the report. Subsequent to the optimization testing, ac::

:iitional improvements in
performance were observed. This improvement can b expected as operators gain

experience in running the unit under conditions with :..2= NO,OUT system in operation.

Ammonia slip emissions were controlled to well belc+ 15 ppm under optimized

conditions. Testing was conducted on all four boilers :o ensure that slip emissions were
below the specified 15 ppm limit. '




2.0 Eguipnieht Sfai*t-,up and Optimization Test Results

Start-up of the NO,OUT system began in late Novem?: 2r 2000 and ended in mid-
December 2000, During this period, Fuel Tech persor:el were on site to perform

- preliminary system checkout pnorto commencement «:{ optimization. This work

included testing of individual metering modules and tr= circulation module for proper
wiring to individual chemical pumps and water pump:, setting of sliders and camlocks in
proper positions on injectors, and testing of control an.: boiler signals to each metering
module and the circulation module. Testing on the cu:iomer supplied chemical tank was
performed to determine if leaks were present in the ta-;}: itself or in the piping leading to
the circulation house.' Additional testing was perform .2 on the pumping modules to
check for leaks as well. A few days at the end of this 1ime period were dedicated to some

~ preliminary optimization.

Fuel Tech personnel retumed in January 2001 to comr::2nce opum1zat10n of the NO;OUT .
systems. Testing was conducted over 7 days betweer. ,.nuary o™ and January 17",

Boiler operating conditions, injection zone settings, a:.: values from flue gas specm and
emissions analyzers were recorded. Test data collecte anuary 9™ through the 12® was
used to setup ‘contro! tables in each metermg module. -unmoma slip testing was also
conducted on these days. Operation in automatic con: i was tested from January 15% to -
January 17®. While no data was recorded during autc - atic control, minor changes were -

. made to control tables for each unit. All optimization ‘atz from each unit is listed in

Tables 2.1 through 2.4.




Project Nome Montenny-Dade Cosaty
Prjeet Description NO1Ow Startup fl 9102 sfellryVMMBto
Rel(d2 7 &
Refercoce Load 20 MW
Reference GHE 302 mBYURT
Beiler Load Zuwe | Injection ! Anulyzers Summary of Results
Swenn Gross Loml | ¥ of Liquid Flow  Air A" @ 507 Dreoplet CTole BL
Test TFest Test Lot Lond MMB) f's Tip Fuw  finj P Flow Size |NOx CO 02 N3] NOx #NOX#NOX Towl % % Test COMMENTS
Nn. Type Time KLBAIR MW perlw Ty [epe) lgpml_ [psigl igeh)  NSR - [pm] |ppmd ppond Bo(dry’ poun | pponde MMBo/MMB NSR Red Uil No. )
UNIT |
December 12, 2000
1OV} Puseline | 2:00 | 13320 16 [2009 00 [inj| 00 [ NWA] © o 000 | WA 140 154 NA L 167 10273 10273 [ 000 | QD% | NA | LO1
102 1100 | 15550} 165 12495 5 JCON 45 1 Don| 45 2 021 | 382 159 | 93 I n/A | 118 |0.193 | 0273 | 021 [29.4%| 137.2%) 1.02
£03 | Dosclive | 13:00 [ 16190 16 {2419 O il 00§ N/A i} 0 000 | N/A 177 | 145 | N/A | 188 [0307 [ 0307 {000 [-0.1%] N/A | 1.03
.04 1345 | 15200 16 [2419] S CD(‘J 45 [ ono | 45 25 0.25 | 283 B2E {142t nya ] LI0 {0180 { 0307 | 023 JAES5%]1689% | 104
Potturmy LE, 00
201 | Dasclie | 1000 | 16500 14 [211.7]0 Jimjl ool o o o0 §{ N/A Wa) 70 | NeA| 130 [0212 |0212 { 0.00 [-0.2%) N | 2.01
2.02 11:25 {16000} 14 21171 5 |C30 48 { 096 | 40 25 (041 |3 90 } BO | WA ] 115 [DOBB | 0.212 | 041 JEL4%| 28.0% | 202 |P(HZD) = 70 psi
203 12200 { 16000 14 {717 | S [C3f 48 | 096 40 3 0.49 378 B0 | 85 | N/A| 105 |OI72 [ 00212 [ 040 [19.1%] 39.1% | 203 [P(H20) = 70 psi
204 | Duscline | 13:35 | 16000 14 (21171 0 inj|] 0.0 | N/A 0 0 0DD | N/A 90 | 8.5 [N/A 135 (0221 {0221 | 000 |02% ] WA | 204
205 P45 1 160001 14 T2001) 5 Jon 4% foos | 40 2.7 042 | 378 85 | RO | NAL 105 (072 | 0221 | 0.42 |224%| 53.1% | 2.05
206 1535 | 16500 14 J21L7] 5 |CMY 50 | 1.00] 40 27 | 042 | 381 70 | 80 | N/AJ 11D | 01807 0221 | 042 FIBTT] 44.4% | 2.06
Jamunry 12, 2008
300 | Doseline | 800 | 16500 15 )2268 ) 0 inj ] 0.00 [ N/A 0 0 000 | NA 80 | 78 [ N/A[1300{ 0.212) 0.212 | .00 |-0.2%{ N/A | 301 |Buseline
o 920 | 16500| 15 [226B( 5 [C30 4.90| 098 40 25 038 330 1151 7.0 | 1.4 { 1000|063 | 0,212 | 038 [229%] 60.5% | 1.02
im 10:20 | 17000 15 (2268 ] 5 [Cagl so0f t00) 40 15 19338 § M 85 | 20| 1.5 |105.0f0.172] 0212 [ 038 |19.1%| 50.3% | 3.03
3104 1200 | 148.00 | $3.5 [204.1 ] § (C3N4.70] 094 | 4D 1.6 | oz7 | a7 B4 | 74 | /A 980 | 0160 0212 | 027 [24.5%| 90.7% | 3.04
305 | Bowetine | 1240 [ 15000 [ 105 [2040 {0 [wifoco) pa | o 0 {0 | o RS {7 [ataaalnmbeen lom Lol wa f30s . )

.
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Project Nane Momteiey. Diwde County
Prject Duscripaim NOxQut Swuri-up fil 9102 sic(uryMMBIu
RefO2 7 %
Referonce Lood 20 MW
Reference GHI 302 mBTUAR

[ Boiter Lowt Zome | Injection [ Andlyeers Surmary of Resuls
Swamn Gross  Lowd |#of Ligwid Flow  Air  "A" @ 50% Droplet Cale  BL
Test Test Test  Loml  Lood MMBu Inj's Tip Flow tinj P Flow Size ([NOx CO 0z NH3| NOx ¥NOX#NOX Tomt % % Test COMMENTS
Naos, Type Tine KLBAIR MW per e Typtlgpm] [epml Ipsipl {ephl  NSR Tum} ppined pptnd {dry. ppen ppvndc MMBoMMBity NSR Red Uil No. ) *
UNIT?
Ty 9, 2001
Lol Boxeline | 14:10 | 16000 §1 1663 | @ |inj] 0.0 | N/A 0 0 0.00 | N/A 88 | 7.0 { N/A| 181 |0.296 { 0.296 | 0.00 | 0.1% ] NA | 1.01
t.o2 Test t 14:20 [ (80.00} 11 1663 | 5 |C3 4.5 [ 090 | 50 30 [ 044 | 362 (o] 70 | NJA| 140 (0229 | 0.296 | 0.44 |22.7%| 501%] 1.02
1.03 Test 2 15:30 | 18000 11 1663 | 5 |C30) 35 | 070 | &0 30 | 044 | 507 75| V0| NA| 145 |0.237 | 0.296 | 0.44 |20.0%f 449%] 1.03
1.04 Test 3 16:15 | 13000 ¢ 11 1663 [ 5 |C30F 5.3 { to6| 40 3.0 1044 | 3RS 300) 95122165 |027010.296 | 044 | 89% | 20.1%] 1.04
Los IMH20) =78 16:45 | 17000 1) 1663 | 5 |C300 53| 1.06¢ 40 30 { 044 | 385 200 | 8.0 | NA| 140 (0.229 | 0.296 | 0.44 122.7%| 51.1%] t.05
LOG [PHZO) = 17:10 [ 16200} 11 1663 | 5 [C3 48 [ 096 | 40 30 044 | 378 65 | 7.5 | NJA | 140 |0229 | 0.206 ] 0.44 [22.7%| S1.1%] 106
LOT [PIRGy =65 17:35 | 17000 11 1663 1 5 1CIM 43 [ 086 ] 40 30 | 044 | 370 65 | 65 | N/A] 135 |0.221 [ 0.296 | 0.44 |255%) 573w 1.O7
108 P20 = 65 17:55 [ 17000) 11 {1663 | 5 |o3d 4.3 | oms | 40 25 | 037 | 370 100] 90 | 061 150 }0.245 | 0296 | 037 |172%] 46.4%| 1.08
Iy 10, 2001
200 | Buseline | 13:t5 | 16500 | 125 iav0 f o mf| 00 ] NA] 0 ¢ {000 | N/A 100 9 [NA| 190 (0310 | 0310 | 000 [-0.1%! WA | 201 |Bascline
Innury t1, 2001
101 | Boswhine | 80 { 175007 153 {2313 | 0 iMj| 000 NA | O 00 | 000 | N/A J0 | 85 | NA (18501 0302] 0302 | 000 |-019%| NA | 3.01 |Baseline
302 Fullbosd | 9:00 [180.00( 152 | 2298 | 5 [caol 450 090 | 40 25 1026 | I 40 | 7.5 | 45 | 175.0|0.286| 0.302 | 026 | 5.3% | 20.2% 3.02 |Woter Pressure = 70 psi; Fumoce Temp Avg = 1450
300 [ FullLosd | 9:40 | 16500 152 2298 [ 5 |c30d 480 096 | 40 25 | 026 | 372 70| 8.5 ] 0.6 | 1550|0.253] 0.302 [ 0.26 |16.1%| 61.4% ] 3.0] |Water Pressure = 65 psi; Fumiace Tomp Avg =~ 1425 F
3 | Boseline { 11:30 [ 17000) 152 | 2298 | O inj| 00O | N/A 1] 0.0 | 0.00 | N/A 78 ] 85 [N/AT175.0(0.286) 0286 | 0.00 | 0.O%{ N/A | .04
305 12:10 | 36500 ] 152 12298 | 5 |CIm 4.80| 096 40 2.5 [ 028 k¥ ] 90 | A2 | N/A| H45.0) 0237 0286 | 028 [17.2%] 61.9% | 2.05
306 ] Deseline AT IB900[ 157 {229R | o i non| pra n an | non TH Pen b esfratasnnlngar] noam Pnes oo ! 100
. ! . ' e T T S Vo o A o fuerr or oy Juaaiessy | 10 .
I.‘.Uﬁ ' 15:30 { 18000 l 152 l 2208 ' 5 ’CJ 410 , 0.86 l 40 ' 5 [ 027 | a7 M TS | AL dNO0229) N20d | 077 2229 R22%] AOR
[ PP [ etcymaml!l s ey e bt KRR A IR B |I n-y e (LYY P Cr o tente LA D LA EE !t [
¢ - 3 Lora o AN TY RO Sy I LS 273 HY] RS | NEA T2 G20 QRGO JERIT( 65T 100
A ERAUG F 175001 15 2268 | 5 (U3 475|095 | 40 1 | 030 | AT7 70 | 20 | NA | 1400 0,229 0.286 | 0.30 |200%] 65.9% | 3.0
AL WMasctine | 1900 ) 16800 15 2268 |0 inj | 0.00] NA| O 00 | 000 | NA 65 | 78 | NNA1168.0]| 0275| 0275 | 0.00 | 02% | WA | 312
Ferurey 12, 2001 ~
4.01 Bascline BO00 | 16000 14 | 2117 | @ | 0.0 | N/A 0 o 000 | N/A 68 { 8.0 | N/A | 1820 0.2978 0.297 | 000 | -0.1%| N/A | 401 |Bascline
40 9:40 f177.00] 14 1.7 |5 |CMy 48 | 096 | 40 28 0.32 378 70 | 72 | N/A | 1400 0.229] 0.297 | 032 [23.0%| 70.7% | 4.02
403 100 (18500 t4 {2117 | 5 |cad 49 | 098] 40 27 | 031§ 330 120 70 1.0 | 1400|0229} 0.297 | 0.31 |23.0%) 73.4% 4.03
404 1215 | 17000 145 [2122 | 5 [ca 48 { 096 | 4o 24 027 378 57| 7.5 09 | 142.0|0:232( 0.297 | 0.27 |21.9%|81.4%| 4.04
405 | Puscline [ 1:00 {18500 14 [2107 [0 [injj 00 ] NA] 0 0 0.00 | N/A 65 | 7.0 I N/A| 1650 0.270| 0.270 | 0.00 [ DI | N/A | 405
4.06 200 | 170.00] 14 {2112 ] 5 Cx| 46 | 092] 40 26 | 033 | 375 65 | 9.0 | N/A|165.0]0.270) 0.270 | 0.33 | 0.1% | 0.4% | 4.06 [Several Metermg Module shudowns; Lood dropped 60 K halfway dimagh iest,
Fig. 2.2
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Preject Nom: Montenay/Dade Connty
Muaject Description NOxOw Sten-up fd 2102 sfcqlry)™MMB
RefO2 7 %
Reference Losd 20 MW
Referawe GHI 302 mBTUM(
Busilier Laind? Zowe | Injection I Analyrers Sumunary of Results
Sten Gross  Load | #of Liyuid Flow  Air "A" @ 50% Droplet Calz  BL

Test Test Test Lood  Lowd MMBw| Inj's Tip Flow /i P Flow Size [NOx CO 02 NH3| NOx FNOX#NOX Toul % % Test COMMENTS

N, Type Time KLBAIR MW  pmerhr Typelppon] [epod [psigl _tephl  NSR - fimnl fppind ppond %{dry’ ppon  ppinde MMBo/MMBR NSR Red Uil No. ) "
UNIT}

Drevember 12, 2000

101 1 Bosetine | 200 | 17010) 15 {2268 { 0 mjj 00| wA] 0O 00 | 0.00 | N/A 310 56 | N/A| 168 ]0275 | 0275 (000 | 0.2% | N/A | 1LDD

1.02 S PI164501 16 | 2419 | 5 45 090 | 45 20 | 022 | 383 85 [0 | N/AT IS4 |0:252 50275 | 0.22 | B5% { 38.8% | 1.02

103 10:20 | 165.60] 125 | 1890 | 5 (C;J 46| 092 | 45 25 | 035 | 385 19|63 | NA] 142 [0.232 [ 0275 | 035 | 15.6%) 44.5% | 1.03

1.04 11:00 | 167280 12 |18re § 5 lcoof 46| 092] 45 30 | 044 | 385 78|76 (N/A] 123 1021710275 | 044 | 21.0%] 47.8% § 1L.04

1.05 } Pascline | 13:05 | 162.50| 12 | 1814 | 0 inj| 00| NA ) 45 00 1000 | N/A 123 53 | N/A| 17T J0289 [ D289 | 000 | 01%| NA | LOS

106 | Fall Load | 13:45 § 18580 [ 125 {1890 [ 5 |cool 45 foo0| 45 35 ] 047 | 383 456 1 3.2 | N/A| 111 J0ABE | 0289 | 047 | 37.2% ] 79.7% | 1.06

107 $4:40 | 163.50 | 1.5 134 | 5 (Conl 45| 090 | 45 40 | 089 | 383 76 | B4 | NA| 135 10.22t | 0289 | 0.39 | 23.7%| 26.6% | 1.07

1.08 | Bosctine | 15:15 | 16000 14 [210.7 | 0 injl 00| NMA | 0 00 | 000 | NA 70173 I NAL 15T 0257 | 0257 | 000 | 02% | MA | 108

Popuuey 11, 2001
201 | Duseline | B0 | 16500 145 | 2192 | 0 N/A 0 00 | 000 | WA 45 183 | WAL 180 D294 | 0.294 | 0.00 | 0.0% NA [ 201
202 9:45 1 16500 | 145 [2192 | 5 05| 50 30 | 024 | 362 40 | 83 | N/A] 150 10245 [ 0.294 [ 0.34 | 16.6% | 49.0% | 2.02 [P(H20) = TOps
2.03 10:45 [ 16500 | 145 |2192 | 5 080 | 50 29 ] 032 | 254 60 |75 {N/A| 155 [0.253 {0294 | 0.32 [ 13.9% | 43.0% | 2.03 |P(H20) = 70 psi
204 25 | 16500 | 145 [ 2192 | 5 072 ] 50 29 | 033 | 347 30 [ 83 | N/A| 155 |0.253 | 0294 | 033 | 13.9% | 42.2% | 2.04 |P(H20)= 63 psi
.05 12200 | 17000 145 | 2192 [ 5 082 45 28 (032 | 361 45 | 85 | NJAT IS5 (0253 (0294 1032 [ 13.9% ] 437% | 205
206 | Bascline | 13:30 | 16500 145 [ 2192 | 0 NiA| 0O 0.0 | 0.00 | N/A 30 | 85 | N/A{ 185 [0.362 (0302 | 0.00 |-0.i1% ] N/A | 206
207 14:35 + 16500 ) 145 (2192 | § 092] 45 235 | 028 | 369 40 | 8.5 § 54 | 155 {0253 | 0302 | 0.28 | 16.1%| 58.6% | 2.07
208 1525 [ 16500145 {2192 | 5 0941 45 25 | 028 | 370 85 |83 1 05 ) 145 10237 | 0302 | 028 | 21.5%| 78.2% | 208
209 | Dnscline | 16:15 | 16700 15 | 2268 | 0 NA{ O 00 | 000 | N/A 27 {84 | N/A} 176 |0.288 | 0288 | 0.00 1 0.1% | NA | 209 |Bascline .
2.10 1735 Y 16500 15 | 2268 ) § 074y 50 2.8 {1 031 { 349 63 | 85 | 061 150 |0.245 | 0.288 | 0.33 | 149%] 47.6% | 2.10
.11 B35 | 162501 15 2268 | S 092§ 40 27 [ 030 | 375 B0 | 85 | 0.7 | 147 |0.240 [0.28B [ 0.30 | 16.6%] 55.1% | 2.11
212 | Buseline | 19:00 | 165.00) 15 [2268 | 0 NALD @ 00 | 000 | N/A 40 | B3 JN/A| 175 [0.286 0286 [0.00 | 0.0% | NA §212

January 12, 201
A0t | Baseline | 800 Lazson| 16 {2410 o fmif eo{ Al o 0 0.00 | N/A 49 | 9.0 | N/A| 178 |0291] 0291 | 0.00 | 0% | NA | 3.01 |Boscine
a0 0:smf1eson ] 16 (200 |5 feod 0oy 3 o A of L T T e It ant A Jasee | optac | um .
1.0} 1205 [ 16200{ 145 [219.2 | 5 (C3 48 | 096 40 22 e hop b .
30 LOO L16500] 15 | 2268 | 5 030k 47 | 094 40 ) 1023 | 150 | 2. Lo b poe] oz e B i
105 150 | 162.50| 15 2268 | 5 |{CMY AT [ 094 4D 2t on | m 80 | 8.5 } 20 | 145 0.237| 0.291 | 0.23 [ 1B6%| BO.I'X | 305
306 | Doseline | 310 [16250)] 15 | 2268 | 0 |injj oo | NA} © 0 0.00 | WA BS | BT [ N/A] 175 {0.2%6| 0.286 | 0.00 | 00% | N/A | 3.06

Fig 2.3
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Profuct Muwe Momtenay/Dude Couny
Pmject Deseriprion NOxOul Start-up d 9102 sfefdry)MMBru
RefOZ 7 %
Reference Lond 20 MW
Reference GHI_ 302 mBTUA T ’
Batter Lo Zone 1 Injection |~ Anctyzers Summary of Results
Sienm Gross  Lood | #of Liguid Flow  Air  "A*@ 50% Droplet Cale  BL
Test Test Test  Lowd  Losd MMDilIsj's Tip Flow / inj r Flow Sire |NOx CO  O2 NH3I| NOx WNOX#NOX ‘Tom! b ® Test COMMENTS )
No.  Type Time KLB/HR MW  perlr Typelgpm] tepml [psigl lephl  NSR  {ion} opnwd pprd %elry. ppm | pprnde MMBe/MMBtu NSR Red Ul Ne. : *
UNIT 4

December 12, 2000

1Ol | Bnseline | 9:00 [ t6840| 15 (2268 fo |l oo | wa] o | o0 [ooo | ra 376 | B fNA| 177 (0289 (0289 (o000 | 0w | wa | tot

1.02 930 116570 16 | 2419 [ 5 |coo 42 | oB4] 45 20 |02 |7 427|107 WAL 182 (0297 10289 o2t | -29% ) -139% | 102

103 W2 035301 125 | 1890 [ 5 (con 43 o086 45 | 25 | 033 | 379 430104 Nva| 142 |0232 0289 [0.33 [ 197% | 59a% | toa

1.04 1100 [ t6150) 12 [1814 |5 Cﬂq 44 | 0B | 45 30 | 042 | 38t 145 | 87 | NA | 130 [0.212 [0289 | 042 | 265% [ e15% | 1o

LO5 ) Boschine ] 13:10 ) 10550 12 1814 | 0 inj] 0.0 [ N/A o 0.0 Q.00 N/A 12621 142 N/A| 190 |G310 | 0310 [ 000 | -0.3% NiA 1.05

1.06 12:45 (10700 125 {1890 | 5 [Cod 44 | 088 | 45 35 | 044 | 381 T4 BIPNAL 137 02241 0310 044 | 278% | 618% | 1.O6

107 14:40 | 15700} 7 1058 | 5 |coif 45 | 090 45 40 | 0R9 | 383 173 [ B3 [ NIAL 116 |0.19G ] 0310 | 0.89 | 38.9% | 43.7% | 1.07

LON | Duscline { 15:15 | 15300 14 21.1.7 0 |imjf 00| NVA | 45 00 | 000 | NiA 2181 B9 | N/AY 162 |0.265 | 0.265 | 000 | O.1% NA | LO8

(R 16:00 | 149.001 135 | 204.1 | 5 |Co 45 [ g90 | so 0 | 027 | 315 358 | 8.8 | WA | 145 [0.237 (0265 {027 | 106% | 29.3% | 109

Tntattesy 9, 2001

20F Daseline | 10:05 [ 14000 11 663 | 5 |inj| 0.0 | 0.00 i} 0 0.00 NA | - L 1741 90] 24| 177 |0.289 | 0289 | 000 | -O.1% Nra | 2001 [Corments
2021 Tem L) 11:35 115000 11 1661 | 5 C3[1 48 [ 096 40 3.1 047 | W8 —- {175} 8.5 | 24 [ 139 02260289 {0.470] 21.6% | 46.0% ! 2.02
2493 | Baseline | 14:15 [ 14000 | 11 166.3 £ O | injf 0.0 | N/A 0 o 000 | WA | — [280] 90| -- IR0 |0.294 | 0.294 [ 000 | OO% NeA | 2.0}
204 | Test 1.2 14:40 | 162.00] 11 1663 | 5 {CxY 48 | 696 ] 40 3.1 046 { 178 -~ {350} 90| 1.9 | 135 [0.221 | 0294 | 0.46 | 25.0% | 54.0% | 204
205 | Buscline | 17:00 | 14000 11 166.3 | ¢ [inj| 00| N/A o 0.00 Al - Tizot 851 4 160 JO.261 (0261 000 § D2% | NMA 205
206 | ‘Test 1.3 [ 17:50 | 13750) 1) 1663 | 5§ |C3) 35 | 070 50 034 | 345 — | 95 | 82} . | 145 0237 (0261 {034 ) 027 | 27.4% | 2.06
207 | Duscline | 18:35 | 145000 1] 1663 | @ || 0.0 | N/A n 0 oM | NA| ~- [ 20 [ R2] - 140 {06229 (0229 | 000 | 0t% N/A | 207
S H i Nt it h i [T T WA U 00 006 { NA | - | w1 | 95 — | 178 jo200 | 0291 | o0 | 0.1 NA | 301 [Commens ‘
3.02 - %00 | 13500} 10 152 15 076 40 20 03y | 362 — 1165 90§ -- 145 10237 § 0201 1 033 {1 186% | 56.1% | 3.02 (Fumnce Temp = 1200 deg F
am - 10:15 | 500 | 10 1512 | § 078 40 1.7 { 028 | 36} — 175185} - 140 [0.229 0291 {028 | 21.4% | 759% | 3.03
304 | DBaseline | 1225 | 14000} 10 1512 | 0 NIA 0 DO foD0 | NMAY — | 85 [ 90 -- 175 |028¢ | 0.286 | 0.00 | O.0% N/A | 104
305 - 14:25 | 145.007 10 151.2 | 5 076 | 50 22 | 037 | 350 -1 10} 85 -- 140 10.229 | 0.286 { 0.37 | 200% | 53.9% | 3.05
3.06 | Dascline | 16:45 | 15300 14 {2117 | o NIA i) 00 |0D0 | NAAL - { 2|76 - 162 {0265 | 0265 | 000 | 0.1% N/A {306 |Bascline -
107 - i7:30 | 14000| 2 21,7 { 5 .74 50 1.5 | 0.20 | 349 - 45 { 3.0 - 135 |0.221 | 0.265{ 0.2¢ | 168% | B5.9% | 3.07
.o - 1R:25 4 14000 [ 135 (2044 1 5 088} 40 13 ] 0326 | I — 145 176 - 130 [0212] 0265 | 026 | 198% | 77.5% | 30f

102 | Bascline | 19:00 | 13500f 135 J204.1 | 0 N/A 0 00 000 | NPA| — | 44 [ 8D | -- 154 1025210252 1000 | O.I% N/A | 3.08

Fig. 2.4
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3.0 Imjector Arrangements and Ammonia Slip

Injector arangement and operating conditions were sclected to achieve the required
performance while minimizing ammonia slip. Table 3.1 defines the optimized injector .
arrangement and operating conditions. . The orientation of injectors with sprays offset at
an angle is described in terms of a clock face. Standirig behind the injector looking
inward to the furnace, an orientation fully upward is = if pointing to 12 on & clock. Right
isat3, down is at6, left is at 9, etc.

The injectors for all units used angled full cone nozzic:s with the angled spray aimed fully

- downward (at 6 o’clock). Full cone straight tips were initially used during pre-

'optimization testing, but it was determined that injecting into that'zone was too cold for
proper utilization of the NO,OUT reagent, so the tips -vere changed to 30 degree angled
full cone tips pointed downward because of higher ter.:peratures below the level of
injection. The change was also made because reagent :lip tends to result where the
temperatures are low and the residence time is short.

The atomizing air pressure setting is 40 psig. The inj- stor flow rate is 0.9 gpmto 1.1
gpm of mixed chemical per injector for all units. |

The ammonia slip values are listed in table 3.2. Amr: :nia values were taken on one unit
at a time until it was determined the ammonia slip rec:.irements had been met on that
particular unit. All data was taken prior to filling out <. control tables on each metering
module. Slip was controlled to 15 ppm or less for ali :nits.
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Project Nmnew ’ Montel;nyybade County . ‘
Projel:t bescripﬂnn O]fﬂinh!ﬂOI; - . ) Tip Codes: .- . Oﬂenuﬁou is buedrim _the'qperntofs view L

‘ L . .. AC=Angled Cone 30 deg) tlooldﬁg Into the Mma@ at the installed | oo
Date: 1/12/2001 . Infector dﬂentatinﬁ - " . Infectors’ spray patter; ’ o : o

Y

- -7 UpitI Tip - Orientation - Unit2 Tip Orientation - Unit3 Tip Qrientation : ﬂ;m_t! - Tip Orientation
1A AC 6:00 N 2A AC 6:00 3A  AC 600 | e ac 6:00 -
1B AC 600 | 8 Ac 60 - 3B AC 60, | - | 4B Ac 600

1€ A 6w | € - AC. 600 ] se ac o em | S e A ew0

- - . i

ID AC 600 . | ac . s I ACT 600~ | 0 b4 ac 600
IE  AC - 600 : £ AC 600 - E AC 600 £ AC 600

Attt solling - 0 gy ' Attmientiog st A0 iy : Akatulaiion sctling: W psig Aloinization selting: 40 psig
- : - L3

Flow/lnj=091t0 1.lgpm Flow/Inj.= 0.9 to 1.1 gpm . - " Flow/Inj.=0.9 10 1.1 gpm _ Flow/Inj.= 0.9 to 1.1 gpm

o4

Note: Air should be left on installed injectors at all times (whether the NOxOUT System is running or not).

Table 3.1 - . o - 'FIJ@;GEF‘ .




l Project Name: " Montenay - Dade County

Project Description: NOxOUT Optimization
Date:  January 9-12, 2001 Ammonia Skip Results
' Date 01/09/01 :
Slope Conc. mV . Log10 :
55 0.0002 99 - -3.69897 Intercept -3.52 .4
' 419 0.002 451  -2.69897 Slope 001 5
C0.02 93  -1.69897 o -
. Start Stop ,
l Test#  Time Time Portloc. GasVol AbsVol Ter:. © mV  PPMv BOILER
901 - 1134 1154 A/H/INLET 30 100 2 516 2.4 4
~ -902 1439 1501 " 30 100 2: 571 19 4
l 203 | 1622 1642 " 30 100 @ s32 22 2
. 9.04 1759 18:20 " - 30 100 2. 83.5 0.6 2
‘ l Date . 01/11/01
~ "~ Slope  Conc. mV Log 10
l 485  0.0002 392  -3.69897 Imtercept -2.8%352
’ 49.5 0.002 93  -2.69897 Slope  -0.00:07
\ ' 0.02 588  -1.69897 S
I ‘ Start Stop _
o Test#  Time Time PortLoc. GasVol AbsVol Ter:,C mV  PPMv  BOILER
: 1101 8:40 1154 A/H/ANLET 30 100 2 669 44 2
l 1102 9:87 1021 0" 30 . 100 pa 1108 0.6 2
: 1103 13:40 1400 . - " 30 100 5 63.7 5.4 3
1104 | 14:51 . 1511 " 30 100 32 1147 05 3
l 1105 & 17:02 1723 " 30 100 3 1099 0.6 3
1106 18:02 1823 " 30 100 32 1056 0.7 3
: l Date 081/12/01 _
: ~ Slope Conc. mV Log10
' y SLS 00002  SO.5  -3.69897 Intercept -2.718387
_ 515 0.002 -1 -2.69897 Slope -0.019417
: 0.02 525  -1.69897
l Start  Stop
"Test#  Time Time PortLoc. GasVol AbsVol Temp,C mV PPMv  BOILER
: 1201 .. 9.03 9.24  inletecon 30 100 © 28 1058 1.4 1
.‘ 1202 944 1004 " 30 100 28 1039 15 1
: 1203 1034 1055 A/HANLET 30 100 . 30 1135 1.0 2
1204 1118 1138 " 30 100 32 1157 0.9 2
' 1205 ° 1249  13.09 " 30 100 30 1043 15 3
1206  13.25 1345 " 30 100 29 976 20 3
§  Tabees2 . o E"éﬁé"”‘
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4.0 ' Performance Testing and Results

Performance testing of the NO,OUT System for Montenay-Dade County was conducted
on January 24-25, 2001 for Units #1 and #2 and F ebruary 13-14, 2001 for Units #3 and
#4. Performance results and notes are tabulated in Tebles 4.1 and 4.2,

Testing was performed for a period of twenty-four (24 hours, exclusive of the time
necessary to establish uncontrolled NO,. The testing consisted of four baseline runs and
three consecutive 8-hour operations of the equipment, thus providing the twenty-four (24)
hours of testing. A successful test was based on mee:ng performance guarantees
established in Section 1.0, ,

Figures 4.3, 4.5, 4.7, and 4.9 show average baseline z1:d controlled NO . emissions for
Units 1 through 4 respectively. Figures 4.4, 4.6, 4.8, 12d 4.10 show average reagent
chemical flows for each 8-hour test for Units 1 throug.:: 4 respectively.

As is shown in Figures 4.7 and 4.8, all NO, emissior: »erformance guarantees and reéagent

flow rates were met on Unit #3. Baseline NO, emiss: ..ns were asbove 170 ppmdc while
controlled NO, emissions were below 150 ppmdc wk:z having a reagent flow rate of
between 2.0 and 2.5 gph. Figures 4.9 and 4.10 show :imilar results for Unit #4, with
baseline NOx emissions around 170 ppmdc while cor:rolled NOx emissions were well

_ below 150 ppmdc. Reagent flow rates for Unit #4 fe!, between 1.7 and 2.0 gph. 1t should

be noted that since no baseline data was provided fro::: the performance testing for Units
#3 and #4, average baseline data from optimization re:ults was used instead.

Results for Units #1 and #2 were different from those +=en on Units #3 and #4. Figure
4.3 shows average baseline NO; emissions for Unit #* around 115 ppmdc while
controlled NO, emissions were around 95 ppmdc. Hi wever, though baseline emissions .
were below those stated in the performance guarantec. average emissions reductions of

between 15 and 20 percent were achieved. Reagent {..:w rate guarantees were also met
on Unit #1, as shown in Figure 4.2.

 Results for Unit #2 were different than the results sec:. on Unit #1. Figure 4.5 shows"

average baseline NO; emissions around 210 ppmdc, = :ove the expected 170 ppmdc,
while controlied NO, emissions were around 165 ppri-“c, slightly above the expected 150
ppmde. Despite the high baseline averages, performez::e guarantees on controlled
emissions were nearly met, with average reductions 2:--und 20 percent. The reagent flow
rate was higher than that seen in Units #1, #3, and #4, -.ut far below the performance
guarantee requirements, as shown in Figure 4.6,




Project Name Montenay-Dade County

Project Description NOxOUT Start-up

Date: January 24-25, 2001 Performance Test Results Units 1&2 .
UNIT 1

TFest Time NOx ppm {(AvglReagent Flow (gph)|Nates

Baseline 1 | 06:45 - 07:45 118 N/A N/A ‘

Test 1 08:00 - 16:00 89 2.5 System in calibration 08:00 - 08:40; lost load at 10:42 - 10:46 and 13:47 - 14:09.
Bascline 2 | 16:45-17:45 120 N/A N/A

Test 2 17:30 - 00:30 99 2.0 Lost load at 20:15, 23:43, and 00:06.

Baseline 3 | 00:45 - 01:45 108 N/A N/A

Test 3 02:05 - 10:05 96 2.0 System in calibration 08:00 - 08:40; lost load at 04:40 - 04:50, 05:50 - 05:55, and 06:10 - 06;15,
Baseline 4 | 10:15-11:15 116 N/A N/A

UNIT 2

Test Time NOx ppm (Avg)Reagent Flow {gph) Notes

Baseline 1 | 06:45-07:45 229 N/A N/Aa

Test 1 08:00 - 16:00 158 4.0 System in calibration 08:20 - 09:00; Laost load 15:10 - 15:25 b

Baseline 2 | 16:15-17:15 208 N/A N/A

Test 2 17:30 - 00:30 160 4.0 Lost load at 17:51, 18:22, 22:30 - 23:40

Baseline 3 | 00:45 - 01:45 197 N/A N/A

Test 3 02:05 - £0:05 152 4.0 System in calibration 08:20 - 09:00; lost load at 06:38 - 06:43, and 07:03.
Baseline 4 | 10:15- 11:15 205 N/A N/A

Table 4.1 FU%;:'CH“

Fechnoiogy for & renewsd savironmant™



Project Name Montenay-Dade County

Project Description NOxOUT Start-up

Date: February 13-14, 2001 Performance Test Results Units 3&4

UNIT 3

Test Time NOx ppm (Avg)Reagent Flow (gph) Notes

Baseline 1 | 89:00 - 10:00 175+ N/A N/A

Test 1 10:15-18:15 142 22 Nane

Baseline 2 | 18:25-19:25 175* N/A N/A

Test 2 19:30-03:30 138 2.3 Lost load at 01:42 - 01:50 and 02:47.

Baseline 3 | 03:35-04:25 175~ N/A N/A )

Test 3 04:30-12:30 140 2.5 System In calibration from 08:40 - 09:20.

Baseline 4 | 12:45 - 13:45 175* N/A N/A

UNIT 4

Test Time NOx ppm (Avg)Reagent Flow (gph) Notes

Baseline | | 09:00 - 10:00 169 N/A N/A

Test 1 10:15-18:15 135 1.9 NOxOut system off from 10:55 - 14:15; lost load at 14:49, 15:36, 15:57, and 16:17 - 16:23.

Baseline 2 | 18:25- 19:25 169* N/A N/A ~

Test 2 19:30 - 03:30 125 1.8 NOxOut systent off from 19:30 - 19:51; lost load at 20:38 - 20:48, 22:21-22:25, 22:39-22:43, 22:53-22:57,
23:10, 01:30-02:00, 02:05-02:14, 02:28-02:37, 02:48-02:58, 03:05

Baseline 3 | 03:35 - 04:35 169* N/A N/A

Test 3 04:30-12:30 115 1.8 System In calibration from 09:00-09:40; lost load at 05:26-05:36, 06:39, 08:16-08:13, 09:13-09:30, 10:20-10:45

Baseline 4 | 12:45 - 13:45 169 N/A N/A

*Note: Baseline data from units #3 and #4 taken from optimization data.

Table 4.2

FuilFecH
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50 Trending and Scaling

The trending of several performénce parameters was prégrammed into the Bailey system

.in order to aid in the optimization work and to have a continuous record of these

parameters at all times. The scaling was set up for each individual parameter during
testing, and a color was assigned along with the scaling in order to further differentiate
each parameter from the others. -

The parameters were further separated into two separate trends: boiler conditions and
reagent conditions. Boiler condition parameters consisted of steam flow, corrected NOx,
percent oxygen in the stack, carbon dioxide and furnace temperature. Reagent conditions
consisted of level 1 chemical flow, level 1 water flow, and level 1 water pressure.
Parameters for level 2 reagent condition were included in the trend view, but are not
currently used. They were added for possible future use only.

The trending data can be read in two different ways. The parameters can be read with
their corresponding scale by clicking on the color to the left of the parameter on the

trending screen or they can be read with the general scale (in black). Table 5.1 shows the '

scaling for each parameter as it corresponds to the general scale.




Project Name Montengy - Dade County Units 1-4
Project Description NOxOut Startup
Date: 1/12/2001 Parameter Scaling
General Scale Botler Condition Parameters Reagent Condition Parameters
Parameter N/A Steam Flow NOx Corrected Oxygen co Furttace Temp |Level 1 Chem Flow Level 1 Water Flow Level 1 Water Pressure
Units N/A Klbs/hr ppmde % (dry) ppmd degrees F gph gpm psd
0.00 9.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
20,00 50.00 160.00 5.00 100,00 380.00 5.00 5,00 30.00
40.00 100.00 200.00 10.00 200.00 760.00 0.00 10.00 60.00
60.00 150.00 300.00 15.00 300.00 1140.00 15.00 15.00 90.00
80.00 200.00 400,00 20.00 400.00 1520.00 20.00 20.00 10.00
100.00 256.00 500,00 25,00 500.00 1900.00 25.00 25.00 50.00
Table 5.1

st ecr




6.0 Conclilsion

As shown in this report, the NO,OUT systems have been successfully commissioned on
the four units at Montenay-Dade County and the systems are operating in full automatic
mode. The NO, emissions are being controlled below the required level of 150 ppmdc
and al! contractual provisions of the contract between Fuel Tech, Inc and Montenay-Dade
County have been met.




