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EXECUTIVES~Y 

Compliance testing was conducted for Valero (TPI Petroleum, Inc.) at their Petroleum Refmery 
in Ardmore, Oklahoma on Wednesday and Thursday, August 3-4, 2005. Testing was conducted 
on the Stack of the Number 2 Sulfur Recovery Unit (SRU) Tail Gas Unit to document emissions 
of Nitrogen Oxides (NOx), Carbon Monoxide (CO) and Sulfur Dioxide (S02). 

Testing was conducted according to the procedures and guidelines presented in the Code Of 
Federal Regulations, Title 40 (CFR40), Part 60, Appendix A, Reference Methods (RM's) 1, 2, 
3A, 4, 6C, 7E and 10. This source is regulated under CFR40, Part 60, Subpart J, Part 63, Subpalt 
UUU and OkJahoma Department Of Environmental Quality (ODEQ) Permit Number 98-172-C 
(M-15) PSD. 

Three (3) tests were conducted to document compliance with the S02 limits of CFR40, Part 60, 
Subpart J and Part 63, Subpart UUD. Each test consisted of fOUf (4) individual test segments of 
sixty (60) minutes duration. In order to incorporate a Relative Accuracy Test Audit (RATA) into 
the test s hedule the second test consisted of nine (9) test segments of thirty (30) minutes 
dmation. The average results of these three (3) test runs conducted are summarized in the 
following table: 

Pollutant ppmvd ppmvd@O%02 permit 

20.07 29.05 250.00 

Three (3) tests were also conducted to document compliance with state pennit limits for NOx,
 
CO and S02. These tests were sixty (60) minutes in duration. The average results of these three
 
(3) test runs conducted are summarized in the following table: 

Pollutant ppmvd Iblhr permit ton/yr permit 

NOx 32.54 1.95 4.00 8.55 17.40 

CO 1.01 0.04 0.16 

18.36 1.53 26.20 6.71 114.70 

Detailed summarys of the test data can be found on the following pages of this test report in 
tables titled "Summary Of Results". 

L-----------~rM
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CETCON, Inc. 

Summary Of Results 

Unit Designation: TPI Petroleum, Inc. - Ardmore Refinery 
NO.2 SRU Tail Gas Incinerator 

PARAMETERS: 
Test Number: 
Date: 
Start Time: 
End Time: 
Test Duration, min. 

C1 
08/03/05 

1500 
2000 
240 

C2 
08/04/05 

1016 
1635 
270 

C3 
08/04/05 

1658 
2138 
240 

OPERATING DATA: 
Amine Acid Gas Feed, mscfh 
Amine Acid Gas fi,S, % 

185.1 

78.0 

184.8 

78.0 

182.3 

78.0 

Average: 

184.1 

780 

Sour Water Stripper Acid Gas Feed, mscfh 
Sour Water Stripper Acid Gas fi,S, % 

636 

330 

43.8 

33.0 

43.3 

33.0 

50.2 

33.0 

..... 

Sulfur Production, LT/D 

Maximum Production, LT/D 
Unit Load, % 

FLUE GAS: 
02, % dry 

CO2, % dry 

1413 

1300 

1087 

6.72 

4.02 

135.2 

130.0 

1040 

659 

3.95 

1334 

130.0 

102.6 

607 

402 

136.6 

1300 

1051 

646 

400 

EMISSION DATA: 
S02, ppmvd 

S02, ppmvd @ 0% ~ 

1818 

2680 

2165 

31.61 

2038 

28.74 

2007 

29.05 

Permit: 

25000 

SUMMARY.XLS~J 2003 CETCON. Inc. All Righls Reserved Dale: 91212005 
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CETCON, Inc. 

Summary Of Results 

Unit Designation: TPI Petroleum, Inc. - Ardmore Refinery 
NO.2 SRU Tail Gas Incinerator 

PARAMETERS: 
Test Number: 
Date: 
Start Time: 
End Time: 
Test Duration, min. 

C1A 
8/3/2005 

1500 
1600 
60 

C1B 
8/3/2005 

1620 
1720 
60 

C1C 
8/3/2005 

1740 
1840 
60 

OPERATING DATA: 
Amine Acid Gas Feed, mscfh 
Amine Acid Gas fi1S, % 

Sour Water Stripper Acid Gas Feed, mscfh 
Sour Water Stripper Acid Gas H.zS, % 

185.1 

780 

636 

33.0 

185.1 

780 

636 

330 

185.1 

780 

63.6 

33.0 

Average: 

185.1 

780 

636 

33.0 

Sulfur Production, LTID 

Maximum Production, LTID 

Unit Load, % 

1413 

130.0 

108.7 

141.3 

1300 

108.7 

141.3 

130.0 

108.7 

141.3 

130.0 

108.7 

FLUE GAS: 
Stack Temperature, OF 

02, % dry 
CO2, % dry 

% Moisture 

Stack Flow, ACFM 

Stack Flow, DSCFM 

1430 

6.60 

4.07 

10.59 

35821 

8697 

1431 

6.70 

4.02 
10.68 

33951 

8220 

1427 
6.78 

4.00 

10.51 

33755 

8201 

1429 
6.70 

4.03 

10.59 

34509 

8373 

EMISSION DATA: 
NOx, ppmvd 

NOx,lb/hr 
NOx, ton/yr 

32.49 

2.02 
8.87 

33.00 

1.94 
8.51 

32.12 

1.89 

827 

32.54 

1.95 

8.55 

Permit: 

4.00 

17.40 

CO, ppmvd 

CO,lb/hr 

CO, ton/yr 

1.30 

0.05 

022 

0.99 

0.04 

0.16 

0.75 

003 

012 

101 

004 
0.16 

S02, ppmvd 

S02, ppmvd @ 0% ~ 

S02,lb/hr 

S02, ton/yr 

1774 

25.94 

1.54 

6.74 

17.73 

26.10 

1.45 

6.37 

19.60 

29.02 

160 

702 

18.36 

2702 

1.53 

671 

250.00 

26.20 

11470 

SUMMARY XLS<f;) 2003 CETCON. Inc. All Rights Reserved 
Date: 912/2005 
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SAMPLING METHODS
 

Pollutants are measured according to EPA Reference Methods (RM's) described in the Code of
 
Federal Regulations (CFR), Title 40, Chapter 1, Part 60, Appendix A. The following methods
 
were used: 

RM-1 Sample and velocity traverses for stationary 
measurement site and sample point location. 

sources. Determination of 

RM-2 Determination of stack gas velocity and volumetric flow rate. A calibrated 
Type S pitot tube is used in conjunction with an inclined manometer to 
determine average gas velocity and for quantifying gas flow. 

RM-3A Determination of Oxygen (02) and Carbon Dioxide (C02) concentrations in 
emissions from stationary sources (Instrumental Analyzer Procedure). 
Servomex 1400B4 series analyzers are used to continuously measure the 
concentration of O2 and CO2 . ~ and CO2 concentrations are determined by 
paramagnetic and non-dispersive infrared dete tors, respectively. The 
instruments are calibrated either with gases prepared according to EPA 
Protocol One or with gases that have been certified using an Orsat analyzer 
(RM-3). 

RM-4 Detennination of moisture content in stack gases. A gas sample is extracted 
from the source through an imping r sampling train which condenses the 
moisture. The volume of the gas sample leavino the impinger train is 
determined using a calibrated dry gas meter. The impingers are weighed 
before and after the test run to determine moisture content. 

RM-6C Detennination of Sulfur Dioxid (S02) emissions from stationary sources 
(Instrumental Analyzer Procedure). A Bovar (Western Research) M del 
721AT2 or 721M ultraviolet photometric analyzer is used to continuou ly 
measure the concentration of S02. The instrument is calibrated with gases 
prepared according to EPA Protocol One. 

RM-7E Determination of Nitrogen Oxides (NOx) emissions from stationary sources 
(Instrumental Analyzer Procedure). A Thermo Environmental Instruments 
Company Model lOS, 42H or 42C chemiluminescent analyzer is used to 
continuously measure the concentration of NOx. The instrument is 
calibrated with gases prepared according to EPA Protoc lOne. 

RM-lO Determination of Carbon Monoxide (CO) emissions from stationary sources 
(Instrumental Analyzer Procedure). A Thermo Environmental Instruments 
Company Model 48 or 48C gas filter correlation infrared analyzer is used to 
continuously measure the concentration of CO. The instrument is calibrated 
with gases prepared according to EPA Protocol One. 
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DESCRIPTION OF TEST
 

Personnel from CETCON, Inc. (Combustion & Environmental Testing Consultants) arrived at 
the Valero (TPI Petroleum, Inc.) Petroleum Refinery located in Ardmore, Oklahoma at 
approximately 8:00 AM on Tuesday, August 2, 2005. Compliance testing was conducted on Hot 
Oil Heater H-5602, the results of which are contained in a separate report. The testing 
equipment was removed from the stack of Heater H-5602 and relocated to the stack of Number 2 
Sulfur Recovery Unit (SRU) Tail Gas Incin rator. The testing equipment necessary to measure 
mass emission rates of Nitrogen Oxides (NOx), Carbon Monoxide (CO) and Sulfur Dioxide 
(S02) was lifted to the stack platform and setup. The area was secured for the evening and 
CETCON left the plant at approximately 6:00 PM. 

CETCON returned to the plant at approximately 8:00 AM on Wednesday, August 3, 2005. 
CETCON was informed that the SRU was not yet at the required production rate for the test. 
There also appeared to be a problem with the Oxygen (02) analyzer of the Continuous Emissions 
Monitoring System (CEMS). Valero instrument technicians were contacted to diagnose and 
remedy the problem. CETCON personnel left the plant for approximately one hour to eat lunch. 
CETCON personnel returned to the plant at approximately 1:00 PM and were informed by 
Valero personnel that the SRU was ready for the performance test. The Relative Accuracy Test 
Audit (RATA) of the CEMS would be conducted the following day. Calibration error, sampling 
system bias and system response time tests were conducted on the R ference Method (RM) 
analyzers and sampling equipment. A moisture train was lifted to the stack platform assembled 
and successfully leak tested. The probes were inserted into the tack and the analyzers were 
allowed to achieve stable responses. The first sixty (60) minute test (designated CIA) began at 
3:00 PM and concluded at 4:00 PM. A sampling system bias test was conducted at the 
conclusion of the test to correct the data for calibration drift. Three (3) additional tests 
(designated C1B, C1C and C1D), identical in procedure and duration to test CIA, were 
conducted concluding at 8:00 PM. Velocity traverses and moisture tests were conducted with 
the first three (3) pollutant tests. These three (3) tests were used to document compliance with 
the NOx, CO and S02 emission limits found in the stat p mut. The results of all four (4) tests 
for S02 were averaged together and reported as a single test run to document compliance with 
the emission limits found in the Code of Federal Regulations, Title 40 (CFR40), Part 60, Subpart 
J and Part 63, Subpart DUD. The area was secured for the evening and CETCON left the plant 
at approximately 8:30 PM. 

CETCON returned to the plant at approximately 8:00 AM on Thursday, August 4, 2005. 
Calibration procedures were conducted and CETCON's clocks were synchronized with the 
plant's Data Acquisition and Handling System. The probes were inserted into the stack and the 
analyzers were allowed to achieve stable responses. The first test run of the day (designated 
C2NR1) began at 10:16 AM and concluded at 10:46 AM. Sampling was conducted at each of 
three (3) sample traverse points for a duration of ten (10) minutes, resulting in a total run Lngth 
of thirty (30) minutes. A sampling system bias test was conducted at the conclusion of the test to 
correct the data for calibration drift. Eight additional test runs (designated C2B/R2 through 
C2I1R9) were conducted concluding at 4:44 PM. The Relative Accuracy (RA) was calculat d 
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DESCRIPTION OF TEST, continued 

and it was determined that the CEMS had passed the RATA. The nine (9) RATA test runs were 
averaged and reported as the second S02 compliance test run. 

Four (4) additional test runs (designated C3A, C3B, C3C and C3D) were conducted starting at 
4:58 PM and concluding at 9:38 PM. These test runs were identical in procedure and duration to 
test runs CIA through CID conducted the previous day. The area was secured for the vening 
and CETCON left the plant at approximately 10:00 PM. 

CETCON returned to the plant at approximately 10:30 AM on Friday, August 5, 2005. The t st 
equipment was removed from the stack and secured in the trailer. CETCDN completed all work 
at the Valero Ardmore Refinery and departed at approximately 12 :00 PM. 

Th following people were present for the testing conducted on Wednesday and Thursday, 
August 3-4 2005: 

Affiliation 

Kelly Sandberg CETCON, Inc.
 
Nathan Ulshafer CETCD ,Inc.
 

Tracy Watson Va1 ro (TPI Petroleum, Inc.)
 
Greg Elliott Valero (TPI Petroleum, Inc.)
 

Dave Schutz Oklahoma Department of Environmental Quality 
Donna Lautzenhiser Oklahoma Department of Environmental Quality 
Dejay FanlUagun Oklahoma Department of Environmental Quality 

l----------~!iYJ
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CETCON, Inc. 

Job No: CJ-4022A 

Customer: TPI Petroleum, Inc. PRELIMINARY VELOCITY TRAVERSE DATA 

Unit: No.2 SRU Tail Gas Incinerator AND 

Date: August 2, 2005 SAMPLING LOCATION DATA 

Time: 4:00 PM 

Number of Ports: o PortA Port B 

Port & Inside Diameter (in.) 97-15/16 97-06/16 

Port & Wall Thickness (in.) 29-00/16 29-08/16 

Inside Stack Diameter, 0 (in.) 68-15/16 67-14/16 

Sampling Ports are 75 ft. ___O_in. Distance A-Port to downstream disturbance = 
30 ft. ___O_in. Distance B-Port to upstream disturbance = 

Pitot Tube No: 3 

Cp = 0.810 

PB = 29.20 Hg 

Ps = 0.20 H2O 

AsfZl = 3675.20 in.2 

25.52 ft. 2 

Stack Schematic 

North Out Of Page 

I-- 

r~~Tail Gas To Burner 

Rectangular Duct? (YIN): __---'-N.:... 

Duct Width, in.: 

Duct Depth, in.: 

Equivalent Diameter, in.: _ 

Isokinetic Test? (YIN): N 

97.66 

29.25 

68.41 

13.16 stack diameters 

__5:..:..2=..6c.,stack diameters 

Cross Section 

Stack Height _1.:...5.:...0__ ft.
 

Sampling Port Hgt _7_7__ fl.
 

Point 

Number 

Percent 

Diameter 

Distance From 

Port Opening 
(decimal in.)(4) 

Distance From 

Port Opening 

(fractional in.)(4 

Cyclonic Flow Calculation(3) 

PortA 

,;P ITs I a 
I Port B I Port C I Port 0 

I,;P ITs I a I tiP ITs I a I tiP ITs I 
I Port E 

a I tiP ITs I a 

Reference Method 1 Velocity Traverse POints 

1 3.2 31.44 31 7/16 0.040 1415 2 0.025 1410 10 
2 10.5 36.43 36 7/16 0.050 1436 -6 0.030 1424 12 
3 19.4 42.52 42 8/16 0.060 1436 14 0.055 1442 a 
4 32.3 51.35 51 6/16 0.060 1439 10 0.060 1441 -4 
5 67.7 75.56 75 9/16 0.065 1442 -4 0.060 1439 -8 

6 80.6 8439 84 6/16 0.065 1433 a 0.055 1437 a 
7 89.5 90.47 90 8/16 0.070 1428 8 0.050 1430 9 

8 96.8 95.47 95 7/16 0.030 1411 -10 0.025 1409 16 

.. 

RATA Test? (YIN) Y 
Metric Points? (YIN) N 

Average Absolute Value of Cyclonic Flow Null Angle, CL = 7.1 a Must Be ~ 20' For Acceptable Flow Conditions0 

Average Stack Temperature, Ts = 1430 OF AveragetlPs = 0.050 in. H20 Average vtlPs = 0.221 in. H20"2 

Notes: (1) Clockwise from ladder or plant north (stacks wlo ladders) - sample port designation in sequence A, B, C, & 0 for circular duct~ 

Left to right for rectangular ducts with sample port designation in sequence A, S, C, 0, & E. 

Higher traverse numbers for both rectangular and circular duct toward outside wall. 

(2) As =TTD 2 
+ 4 

(3) Cyclonic now indication measured positive in clockwise rotation from null position. 

(4) Points nearest stack walls are adjusted to a minimum of 0.5 in. (0,- 24 in.) or 1.0 in. (D.> 24 in.). 

QA/QC Check: 

completeness+ Legibility-¥- Accuracy+ Specifications~ Reasonab'eness~ 

Checked by. 

8/3/2005 
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Valero Ardmore Refinery 
#2 Sulfur Recovery Unit Engineering Perfonnance Tests 

August 3rd & 4th, 2005 

813/2005 15:00 8/4/2005 10:16 8/4/2005 16:58 

PI TAG NO DESCRIPTION UNITS 813/2005 20:00 8/4/2005 16:35 8/4/200521 :38 

29:FC56215 ACID GAS TO HI-5601 BRNR #1 MSCFH 106.8 104.7 102.7 
Amine Acid Gas H2S Concentration =78.0 Mole% 
Amine H2S Stripper Estimated Sulfur Input (lTPD) -= lTPD 75.0 73.5 72.2 

8/3/2005 15:00 8/4/2005 10:16 8/41200516:58 
PI TAG NO DESCRIPTION UNITS 8/3/2005 20:00 8/4/2005 16:35 8/4/200521 :38 

MSCFH 78.27 80.06 79.55 

lTPD 55.0 56.2 55.9 

8/3/2005 15:00 8/4/2005 10:16 8/4/2005 16:58 
PI TAG NO DESCRIPTION UNITS 8/3/2005 20:00 8/41200516:35 8/4/2005 21 :38 

MATERIAL BAlANCE TGTU ACID GAS TO V-5601 MSCFH 20.6 20.5 20.2 
IITailgaS Treating Unit Recycle Acid Gas H2S Concentration -= 75.0 Mole% 
TGTU Recycle Gas Sulfur Input to Amine Acid Gas KO Drum (lTPD) = lTPD 7.6 7.6 7.5 

81312005 15:00 8/4/200510:16 8/4/2005 16:58 
PI TAG NO DESCRIPTION UNITS 813/2005 20:00 8/4/2005 16:35 8/41200521 :38 

29:FC58217 SOUR WATER STRIPPER GAS TO HI-5601 BRNR MSCFH 63.6 43.8 43.3 
Sour Water Stripper Acid Gas H2S Concentration -= 33.0 Mole % 
Sour Water Stripper Estimated Sulfur Production (lTPD) = 18.9 13.0 12.9 

#2 SRU Average Efficiency (Sulfur Production/Sulfur Input) = 94.75~o 





CETCON, Inc. 

REFERENCE METHOD 4 SAMPLING WORKSHEET 

Job Number: CJ-4022A 
Customer: TPI Petroleum, Inc 
Unit No.2 SRU Tail Gas Incinerator 
Date: 8/3/2005 

Assumed Or PB, in. Hg 29.22 Calibration Data: CM# c===:1] 
Preliminary %02 8.50 ~H@, in. H2(~ 

Flue Gas Data:	 %C02 4.00 Assumed Or Tm,oF ~5 
%N2 :::%i·~'0~6 Preliminary TmR, °R , ·, .. :;r::: ..U~a~ 

Md, Ib/Ibmole:·:~!;t@·aJaa Test Data: TR, min.· 60 

Shaded Cells Above Are Calculated 

What Is The Desired Sample Volume In DSCF? 30.00 Must Be c 21.00 OSCF 
The Sample Rate In DSCFM Would Be 0.500 Must Be ::: 0.750 OSCFM 

The L';H Required To Sample At This Rate Is 0.72 in. Hp
-----

NOMENCLATURE 

PB =Barometric Pressure, in. Hg L'lH@ =Orifice Calibration Factor, in. H20
 

%02 =Stack Oxygen Concentration, % dry Tm =Average Dry Gas Meter Temperature, of
 

%C02 = Stack Carbon Dioxide Concentration, % dry TmR =Average Dry Gas Meter Temperature, oR
 

%N2 =Stack Nitrogen Concentration, % dry TR = Test Duration, min
 

Md =Stack Gas Dry Molecular Weight, Ib/lbmole
 

QAlQC Check:
 

Completeness~ Legibility--+- Accuracy--*- Specifications--£ Reasonableness~
 

Checked by: ~~~&I'o-?~s-
© 1999 CETCON. Inc. All Rights Reserved 
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CETCON, Inc. 

Job No.: CJ-4022A Field Data: Velocity Moisture Barometer No.. CET III 29.17 CF: 1.008 

Date: 8/3/2005 Run No.: _r.1 A ._ .. __ _ _Pitnt TllhA Nn . 3 m DH@ 1.558 

Customer: TPI Petroleum, InIime of Run, TR: 60 In. I-'Itot lube, C p : 0.810 -1.04 in. H20 = 29.09 in, Hg 

"._. ... _..Unit: NO.2 SRU Tail GSarlmnlA RnlI Nn . 2 Initial Pitot Lea h ' __ X 1~.0 in. Hg = 0.000 cfm 

Operator: LKS/NEU CM#1Meter Box No.: --- Final Pitot Leak\': ---X 3.0 in. Hg = 0.000 cfm 

File Name: C1A Stack Area, As: 3675.20 { Assumed %M: (default only) 

I 
f-' 

c..u 
I 

Pitot Orifice .6H Sample Stack Probe Oven Effluent Dry Gas Temp. of 

Point 

Clock 
Time 

Dry Gas 
Meter, CF 

in. H2O 

""'Ps 

PM' In. H2O 
Desired Actual 

Vacuum 
In. Hg 

Temp.oF 

T.. 
Temp. 

OF 
Temp. 

OF 
Temp. 

OF Inlet 
TM 

Outlet 
Remarks 

A 8 1500 511.050 0.030 0.72 072 3.0 1411 NA NA 68 72 71 

7 1505 513.580 0.070 0,72 072 3.0 1428 NA NA 68 71 71 

6 1510 516.105 0.065 0,72 0.72 3.0 1433 NA NA 68 71 70 

5 1515 518,550 0.065 0,72 072 3.0 1442 NA NA 67 71 70 

4 1520 521.040 0.060 0.72 0.72 3.0 1439 NA NA 66 72 70 

3 1525 523,530 0.060 0.72 0.72 3.0 1436 NA NA 65 72 70 

2 1530 526.070 0.050 0.72 0.72 3.0 1436 NA NA 68 73 70 

1 1535 528.575 0.040 0.72 072 3.0 1415 NA NA 68 73 70 

B 8 1540 531.110 0025 0.72 0.72 3.0 1409 NA NA 68 73 70 

7 1545 533.585 0.050 0.72 0.72 3.0 1430 NA NA 68 73 70 

6 1550 536.100 0,055 0.72 072 3.0 1437 NA NA 68 74 70 

5 1555 538.620 0.060 0.72 072 3.0 1439 NA NA 68 74 70 

4 END 1600 541,125 0,060 1441 

3 0.055 1442 

2 0.030 1424 

1 0.025 1410 

Cqa -

%j
1.031 

2.3 

%t" Must 

Be 5 5.0 

Avg ~Ps 

Avg (~Ps~ 

0.050 

0.221 

Avg PM I 0. 7201 

MaxVacuum I 
Avg Ts I 

3.01 
. 14301 

Volume DGM 30.075 ,ft3 x C1 

Avg TMI 

1.008 

71 1 
-'VM 30.316 ft3 

Impinger No. (1 ) (2) (3) (4) (5) (6) Total V~hlr 17.64 x VM x [(PB+(PM /13.6)) -;- TM] 29.430 DSCF 

Final Wt, gm 691.7 702,2 511.7 879.0 27846 Q Mstd = VMstd 7 TR 0.491 DSCFM 

Initial Wt, gm 634.3 693.8 509,8 872.8 2710.7 VWgas = 0.04715 x Vw 3.484 SCF 

Difference, gm 57.4 8.4 1.9 6.2 73.9. =Vw %M = Vwgasx 1007 (VM std+ VWgas) 10.586 % 

I RM 3 or 3A Datal Avg ....P 0.050 in. H2O Mo =(100- %M)7100 0.8941 dry frac!.1 

QAlQC Check: IU/ocu 2 4070 Avg (.::'Ps ' 0.221 MWo = (%C02xO.44)+(%02XO.32)+((%N2+%CO)xO.28) 28.915 Ib/lbmole 

Completeness X %02 6.602 Avg. PM 0.720 in. Hp MW = Mo X MWo + 18 (1 - Mo) 27760 Ib/lbmole 

Legibility X' %CO 0000 Avg. Ts 1430 OF Vs = 5129.4 x Cpx (Ts 7 (Ps x MW)) 1;2 x AVg(DPS 1403.5 FPM 

Accuracy X %N2 89.328 Avg Ts 1890 OR QA = (VS x As) 7 144 35821 ACFM 

Specifications 

Reasonableness 
2<' 
K 

% Excess Air 38.673 Avg.TM 

Avg.TM 

71 OF 

531 OR 
Qs = (0.1225 x Vs X Mo X Ps x As) 7 Ts 

Qw = Qs 7 Mo 

8697 

9727 

DSCFM 

WSCFM 

~~/~//,~. .,.-/.~~/ 
, ~.1 fo~Poor 

n.~~, "" __ r..J: __ '_r I~:,~'r"\_'_\ 

8/312005 Page #1 © 1999 CETCON, Inc. All Rights Reserved FIELDDAT.XLS 



CJ-4022/NO. 2 SRU/C1A 
TEST DATE : 08-03-2005 
START TIME: 15:00:00 
FILE NAME C: \DAQ\22C1A .ID% 

CHANNEL# NOX CO 02 S02 OFF CO2 OFF OFF 

CH.UNITS ppm ppm % ppm off % off off 
<MIN> <ANALYZER OUTPUT-VDC> 

0 5.361 0.139 2.605 0.701 0.000 1.626 1.211 0.000 
1 5.251 0.183 2.635 0.697 0.003 1.597 1.004 0.000 
2 5.116 0.300 2.648 0.721 0.002 1.590 0.979 0.022 
3 5.076 0.285 2.629 0.731 0.005 1.592 0.963 0.023 
4 5.164 0.258 2.627 0.732 0.001 1.583 0.948 0.062 
5 5.087 0.237 2.638 0.754 0.003 1.583 0.958 0.005 
6 5.115 0.241 2.640 0.748 0.004 1.600 0.970 0.024 
7 5.267 0.094 2.613 0.749 0.003 1.597 0.973 0.090 
8 5.257 0.156 2.642 0.751 0.000 1.583 0.981 0.044 
9 5.369 0.064 2.613 0.760 0.007 1.619 0.996 0.044 

10 5.194 0.014 2.621 0.747 0.000 1.615 0.994 0.022 
11 5.163 0.072 2.649 0.748 0.001 1.602 0.983 0.042 
12 5.335 0.000 2.612 0.738 0.000 1.622 0.974 0.017 
13 5.308 0.028 2.645 0.745 0.001 1.606 0.991 0.031 
14 5.316 0.060 2.658 0.760 0.001 1.593 0.978 0.066 
15 5.302 0.094 2.633 0.741 0.006 1.619 0.980 0.022 
16 5.329 0.103 2.645 0.745 0.000 1.628 0.989 0.064 
17 5.320 0.082 2.672 0.717 0.002 1.608 0.983 0.020 
18 5.291 0.144 2.650 0.712 0.003 1.619 0.994 0.018 
19 5.181 0.019 2.638 0.732 0.000 1.593 0.992 0.076 
20 5.328 0.088 2.657 0.736 0.006 1.586 0.994 0.000 
21 5.337 0.059 2.633 0.697 0.000 1.609 0.976 0.040 
22 5.420 0.048 2.622 0.667 0.004 1.622 0.986 0.027 
23 5.278 0.099 2.640 0.636 0.002 1.608 0.968 0.006 
24 5.319 0.088 2.637 0.623 0.003 1.619 0.970 0.000 
25 5.483 0.066 2.620 0.606 0.000 1.614 0.977 0.070 
26 5.261 0.039 2.647 0.611 0.004 1.602 0.996 0.043 
27 5.344 0.037 2.622 0.602 0.002 1.615 0.992 0.000 
28 5.400 0.022 2.607 0.622 0.000 1.637 0.994 0.000 
29 5.272 0.046 2.624 0.627 0.002 1.641 1.008 0.080 
30 5.344 0.076 2.629 0.645 0.000 1.632 0.999 0.133 
31 5.317 0.030 2.652 0.672 0.005 1.609 0.983 0.033 
32 5.406 0.044 2.616 0.629 0.001 1.624 0.983 0.047 
33 5.393 0.061 2.623 0.664 0.000 1.630 0.983 0.019 
34 5.273 0.075 2.633 0.645 0.001 1.627 0.988 0.074 
35 5.340 0.054 2.603 0.697 0.000 1.645 1.008 0.014 
36 5.212 0.059 2.668 0.679 0.000 1.617 0.996 0.043 
37 5.242 0.033 2.633 0.685 0.003 1.622 1.004 0.000 
38 5.352 0.123 2.641 0.695 0.000 1.607 1.013 0.047 
39 5.241 0.076 2.654 0.682 0.002 1.618 0.994 0.001 
40 5.395 0.076 2.616 0.693 0.000 1.632 0.994 0.098 
41 5.302 0.151 2.656 0.703 0.002 1.615 0.982 0.043 
42 5.239 0.046 2.649 0.690 0.000 1.626 0.991 0.000 
43 5.312 0.126 2.632 0.693 0.000 1.622 0.990 0.037 
44 5.351 0.146 2.650 0.686 0.000 1.602 0.981 0.000 

..... 45 
46 
47 
48 
49 
50 
51 

5.301 
5.258 
5.474 
5.308 
5.422 
5.266 
5.290 

0.085 
0.064 
0.086 
0.106 
0.111 
0.208 
0.204 

2.625 
2.640 
2.617 
2.632 
2.661 
2.618 
2.638 

0.711 
0.728 
0.722 
0.730 
0.716 
0.720 
0.745 

0.000 
0.002 
0.000 
0.000 
0.000 
0.000 
0.000 

1.619 
1.624 
1.634 
1.609 
1.618 
1.622 
1.612 

0.999 
0.996 
1.001 
1.007 
1.029 
0.994 
0.980 

0.045 
0.000 
0.009 
0.038 
0.041 
0.000 
0.038 
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52 5.242 0.159 2.661 0.728 0.000 1. 592 0.982 0.046 
53 5.471 0.134 2.639 0.734 0.002 1.606 0.969 0.015 
54 5.313 0.150 2.656 0.732 0.000 1.606 0.972 0.096 
55 5.401 0.233 2.607 0.735 0.004 1.629 0.993 0.067 
56 5.319 0.215 2.616 0.744 0.000 1.616 0.975 0.032 
57 5.437 0.283 2.623 0.744 0.002 1.640 0.999 0.000 
58 5.353 0.146 2.628 0.741 0.003 1.629 1.007 0.000 
59 5.241 0.174 2.640 0.732 0.000 1.633 1.021 0.063 
60 5.492 0.203 2.632 0.745 0.007 1.632 1.022 0.085 

MEAN 5.304 0.113 2.635 0.705 0.002 1.614 0.992 0.035 
END TIME: 15:59:50 
FULLS PAN 52.000 90.500 21.000 227.000 0.000 11.400 0.000 0.000 
SPAN VDC 8.579 9.033 8.418 9.102 0.000 4.568 0.000 0.000 
MID SPAN 26.900 45.700 11.500 97.200 0.000 5.560 0.000 0.000 
MID VDC 4.663 4.568 4.592 3.914 0.000 2.244 0.000 0.000 
ZERO GAS 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ZERO VDC 0.000 0.000 0.010 0.000 0.000 0.024 0.000 0.000 

-15
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r r 
CETCON, Inc, 

Job No.: CJ-4022A Field Data: Velocity Moisture Barometer No.: CET III 29.14Barometric Pressure, Ps: ---- CF: 1.008 

Date: 8/3/2005 Run No.: C1B Pitot Tube No.: 3 Ambient Temp., of: 102_ .:'IH@: 1.558 

Customer: TPI Petroleum, Inlime of Run, TR: 60 in. Pitot Tube, Cp : 0.810 -1.09 -
Stack Pressure, Ps: --- in.H2O= 29.06 in. Hg 

Unit: No.2 SRU Tail GSsrl1qDle Box No.: 1 Initial Pitot Leak';: x Initial Leak @: 1<;.0_ in. Hg = 0.000 cfm 

Operator: LKS/NEU 

File Name: C1 B 

Meter Box No.: 

Stack Area, As: 
CM#1 

3675.20 l' 
Final Pitot Leak 

Assumed %M: (default only) 

x 2.0 in. HgFinal Leak @: ---- = 0.000 cfm 

I
 
N
 
t--' 
I 

Pltot Orifice I1H Sample Stack Probe Oven Emuent Dry Gas Temp. OF 
Clock Dry Gas in. H2O PM. In. H2O Vacuum Temp.oF Temp. Temp. Temp. TM Remarks 

Point Time Meter, CF APs Desired Actual In. Hg T. OF of of Inlet Outlet 

A 8 1620 541.560 0.025 0.72 0.72 2.0 1408 NA NA 68 72 71 

7 1625 544.115 0.050 0.72 0.72 20 1430 NA NA 68 72 71 

6 1630 546.650 0.055 0.72 0.72 2.0 1432 NA NA 63 73 71 

5 1635 549.160 0.055 0.72 0.72 2.0 1443 NA NA 62 73 71 

4 1640 551650 0.050 0.72 0.72 2.0 1441 NA NA 63 74 71 

3 1645 554175 0.060 0.72 0.72 2.0 1438 NA NA 62 74 71 

2 1650 556.660 0.035 0.72 0.72 2.0 1432 NA NA 64 74 71 

1 1655 559.215 0.025 0.72 0.72 2.0 1407 NA NA 68 75 71 

B 8 1700 561730 0.015 072 072 2.0 1415 NA NA 68 75 71 

7 1705 564245 0.050 072 0.72 2.0 1440 NA NA 68 75 71 

6 1710 566.740 0.060 0.72 0.72 2.0 1440 NA NA 68 75 71 

5 1715 569.230 0.060 0.72 072 2.0 1440 NA NA 68 75 71 

4 END 1720 571.740 0.060 1443 

3 0.055 1442 

2 0.050 1434 

1 0.020 1410 

Cqa = 1.029 "lot. Must Avg ':-'Ps ·0.045 Avg PMI 0720
1 

Avg Tsl 1431 1 Avg TMI 721 
%.:'1 2.1. Be S 5.0 Avg (.:-.p/') 0;20~ Max Vacuum 2.0 Volume DGM 30.180 ,fe x C1 1.008 -'Viti 30.421 fe 

Impinger No. (1) (2) (3) (4) (5) (6) Total Viol "r 17.64 x VM x [(PB+(PM 113.6)) + Tloll 29.447 DSCF 

Final Wt, gm 6734 611.2 614.3 916.1 2815.0 QMstd= VMstl1 7TR 0.491 DSCFM 

Initial Wt, gm 616.3 600.3 612.3 911.4 2740.3 VWgas = 0.04715 x Vw 3.522 SCF 

Difference, gm 57.1 10.9 2.0 4.7 74.7 =Vw %M = VWgasX 1007 (VMstd+ VWgas ) 10.683 % 

I RM 3 or 3A Datal Avg tiP 0.045 in. H2O Mo =(100- %M)7100 0.8932 dry fract. 

QAlQC Check: I%C02 4.020 Avg (tiPs' 0.209 MWD = (%C02xO.44)+(%02XO.32)+((%N2+%CO)xO.28) 28.911 Ib/lbmole 

Completeness X %02 6.701 Avg. PM 0.720 in. Hp MW = Mo X MWD + 18 (1 - MD) 27.746 Ibllbmole 

Legibility y %CO 0.000 Avg. Ts 1431 'F VS = 5129.4 x Cpx (Ts 7 (Ps x MW)) 112 X Avg(...lPs 1330.2 FPM 

Accuracy 

Specifications 

Reasonableness 

4" 
}

%N2 

% Excess Air 

89.279 

39519 

Avg. Ts 
Avg.TM 

Avg.TM 

1891 'R 

72 'F 

532 'R 

QA = (Vs X As) 7 144 

Qs = (0.1225 x Vs X Mo x Ps x As) 7 Ts 
Qw =Qs 7- Mo 

33951 

8220 

9203 

ACFM 

DSCFM 

WSCFM 

-?'ZA"/~/
,. _~,.  r ___ 

b: .-/./~~ 
,. " 'O;1~~'''''D/ 

8/3/2005 Page #1 © 1999 CETCON, Inc All Rights Reserved FIELDDAT.XLS 



CJ-4022/NO. 2 SRU/C1B
 
TEST DATE : 08-03-2005 
START TIME: 16:19:54 
FILE NAME C:\DAQ\22C1B .ID% 

CHANNEL# NOX CO 02 S02 OFF CO2 OFF OFF 

CH.UNITS ppm ppm % ppm off 9
0 off off 

<MIN> <ANALYZER OUTPUT-VDC> 
0 5.317 0.093 2.622 0.759 0.000 1.619 1.189 0.000 
1 5.280 0.015 2.663 0.738 0.003 1.611 1.001 0.069 
2 5.319 0.000 2.649 0.711 0.002 1.599 0.967 0.000 
3 5.337 0.050 2.629 0.714 0.006 1.608 0.970 0.000 
4 5.224 0.037 2.672 0.710 0.007 1.597 0.975 0.039 
5 5.343 0.016 2.695 0.701 0.005 1.572 0.954 0.018 
6 5.393 0.068 2.654 0.695 0.000 1.587 0.950 0.000 
7 5.444 0.031 2.661 0.700 0.000 1.616 0.977 0.134 
8 5.405 0.030 2.656 0.672 0.000 1.619 0.986 0.057 
9 5.592 0.048 2.600 0.684 0.002 1.667 1.020 0.024 

10 5.491 0.033 2.627 0.698 0.000 1.631 1.017 0.028 
11 5.528 0.121 2.652 0.743 0.000 1.645 1.006 0.036 
12 5.453 0.079 2.625 0.736 0.002 1.646 1.004 0.037 
13 5.478 0.059 2.637 0.723 0.000 1.648 0.994 0.000 
14 5.513 0.057 2.653 0.697 0.004 1.634 0.997 0.038 
15 5.662 0.146 2.638 0.642 0.001 1.641 0.987 0.034 
16 5.615 0.091 2.695 0.659 0.000 1.600 0.973 0.037 
17 5.606 0.070 2.681 0.658 0.002 1.597 0.976 0.000 
18 5.667 0.060 2.659 0.671 0.003 1.621 1.001 0.034 
19 5.495 0.029 2.660 0.672 0.000 1.628 1.001 0.037 
20 5.584 0.024 2.654 0.671 0.000 1.627 1.000 0.026 
21 5.409 0.094 2.677 0.670 0.002 1.614 0.989 0.032 
22 5.461 0.076 2.650 0.672 0.003 1.614 1.007 0.014 
23 5.496 0.111 2.693 0.675 0.000 1.600 0.994 0.037 
24 5.344 0.060 2.696 0.668 0.001 1.591 0.971 0.001 
25 5.474 0.101 2.665 0.664 0.002 1.593 0.976 0.077 
26 5.412 0.091 2.682 0.669 0.002 1.584 0.972 0.000 
27 5.396 0.098 2.667 0.688 0.003 1.594 0.977 0.032 
28 5.343 0.137 2.692 0.686 0.000 1.581 0.962 0.086 
29 5.339 0.102 2.646 0.688 0.002 1.615 1.000 0.000 
30 5.313 0.072 2.649 0.692 0.000 1.618 1.001 0.040 
31 5.282 0.050 2.659 0.684 0.002 1.631 0.998 0.045 
32 5.211 0.047 2.671 0.703 0.002 1.624 0.996 0.064 
33 5.360 0.071 2.666 0.696 0.006 1.610 0.977 0.042 
34 5.350 0.051 2.640 0.696 0.002 1.630 0.983 0.020 
35 5.302 0.109 2.664 0.701 0.003 1.608 0.967 0.012 
36 5.365 0.113 2.677 0.701 0.000 1.609 0.980 0.058 
37 5.408 0.072 2.669 0.704 0.004 1.617 0.998 0.027 
38 5.184 0.129 2.692 0.704 0.002 1.598 0.979 0.048 
39 5.402 0.091 2.660 0.698 0.002 1.602 0.991 0.050 
40 5.332 0.116 2.669 0.710 0.002 1.602 0.999 0.051 
41 5.381 0.113 2.669 0.705 0.003 1.611 0.982 0.048 
42 5.288 0.085 2.681 0.706 0.000 1.6l8 0.995 0.000 
43 5.369 0.l33 2.672 0.732 0.003 l.632 0.985 0.000 
44 5.256 0.037 2.658 0.726 O.OOl l.630 0.983 0.028 
45 5.274 0.055 2.689 0.736 0.002 l.6l3 0.974 0.000 
46 5.356 0.031 2.659 0.727 0.001 1.624 0.986 0.023 

47 
48 
49 
50 
51 

5.359 
5.401 
5.404 
5.272 
5.343 

0.090 
0.097 
0.037 
0.037 
0.038 

2.673 
2.691 
2.665 
2.724 
2.690 

0.741 
0.728 
0.743 
0.734 
0.728 

0.002 
0.002 
0.005 
0.000 
0.004 

1.6l4 
1.600 
l.6l5 
1.583 
l.588 

0.993 
0.986 
1.006 
0.973 
0.990 

0.000 
0.000 
0.085 
0.080 
0.037 
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52 5.527 0.063 2.664 0.750 0.000 1.611 1.007 0.015 
53 5.274 0.089 2.691 0.758 0.005 1.602 0.972 0.046 
54 5.155 0.037 2.679 0.744 0.000 1.606 0.984 0.121 
55 5.436 0.048 2.667 0.757 0.000 1.619 0.980 0.084 
56 5.508 0.040 2.664 0.752 0.000 1.628 0.990 0.045 
57 5.229 0.038 2.676 0.767 0.000 1.612 0.997 0.026 
58 5.396 0.051 2.673 0.759 0.007 1.620 1.005 0.017 
59 5.273 0.073 2.676 0.784 0.006 1.616 1.000 0.042 
60 5.271 0.013 2.696 0.767 0.002 1.604 0.992 0.026 

MEAN 5.388 0.068 2.666 0.709 0.002 1.613 0.991 0.035 
END TIME: 17:19:43 
FULLS PAN 52.000 90.500 21.000 227.000 0.000 11.400 0.000 0.000 
SPAN VDC 8.579 9.033 8.418 9.102 0.000 4.568 0.000 0.000 
MID SPAN 26.900 45.700 11.500 97.200 0.000 5.560 0.000 0.000 
MID VDC 4.663 4.568 4.592 3.914 0.000 2.244 0.000 0.000 
ZERO GAS 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ZERO VDC 0.000 0.000 0.010 0.000 0.000 0.024 0.000 0.000 

-

-
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I r 
CETCON, Inc. 

Job No.: CJ-4022A Field Data: Velocity Moisture Barometer No.: CET III 2912Barometric Pressure, PB: ---- CF: 1.008 

Date: 8/3/2005 Run No.: _._r1r .. __ .. . __ ..Pitnt Tllh" Nn' 3 100Ambient Temp., of: ---- DH@: 1.558 

Customer: TPI Petroleum, In!ime of Run, TR: 60 In. 0.810Pltot Tube, Cp : --- -1.04 in. H20Stack Pressure, Ps: ---- = 29.04 in. Hg 

Unit: NO.2 SRU Tail GSartnJoie Box No.: 2 Initial Pitot Leaky: X Initial Leak @: 1'0.0 in. Hg--.;..;,..;.. = 0.000 cfm 

Operator: LKS/NEU Meter Box No.: CM#1 Final Pitot Leaky: X 3.0 in. HgFinal Leak @: ---- = 0.000 cfm 

File Name: C1 C Stack Area, As: 3675.20,L Assumed %M: (default only) 

I 
N 
~ 

I 

Pltot Orifice L\H Sample Stack Probe Oven Effluent Dry Gas Temp. OF 
Clock Dry Gas In. H2O PM' In. H2O Vacuum Temp.oF Temp. Temp. Temp. TM Remarks 

Point Time Meter, CF ll.Ps Desired Actual In. Hg T~ OF of of Inlet Outlet 

A 8 1740 572.179 0.020 0.72 072 3.0 1410 NA NA 68 73 72 

7 1745 574.725 0.045 0.72 0.72 3.0 1432 NA NA 68 73 72 

6 1750 577.270 0.055 0.72 0.72 3.0 1440 NA NA 66 74 72 

5 1755 579.745 0.055 0.72 0.72 3.0 1434 NA NA 66 74 72 

4 1800 582.250 0.055 072 0.72 3.0 1440 NA NA 67 74 71 

3 1805 584.725 0.050 0.72 0.72 3.0 1435 NA NA 68 74 71 

2 1810 587.195 0.040 0.72 072 3.0 1428 NA NA 68 75 71 

1 1815 589.715 0.030 0.72 0.72 3.0 1405 NA NA 68 75 71 

B 8 1820 592.260 0.020 0.72 0.72 3.0 1414 NA NA 64 75 71 

7 1825 594.805 0.050 072 0.72 3.0 1433 NA NA 66 75 71 

6 1830 597335 0.060 072 0.72 3.0 1434 NA NA 67 76 72 

5 1835 599870 0.050 0.72 072 3.0 1433 NA NA 68 75 72 

4 END 1840 602404 0.055 1428 

3 0.045 1428 

2 0.035 1418 

1 

Cqa = 1.029 %6 Must Avg ..iPs 0.044 Avg PMI 0. 7201 Avg Ts I 14271 Avg TMI 731 
%~= '. 2.1 Be $ 5.0 Avg (..iPs~ 0.208 Max Vacuum I 3.01 Volume DGM 30.225 ,fe x CI 1.008 ":'VM 3D467 fe 

Impinger No. (1 ) (2) (3) (4) (5) (6) Total VIA sId - 17.64 X V", x [(PB+(P M 113.6» + T MI 29416 DSCF 

Final Wt, gm 749.8 710.6 513.1 8844 2857.9 OMstd =VMsid 7 TR 0490 DSCFM 

Initial Wt, gm 6917 702.2 5117 879.0 2784.6 Vwgas = 0.04715 x Vw 3456 SCF 

Difference, gm 58.1 84 14 54 73.3 =Vw %M =Vw gas X 1007 (VM sId + Vwgas) 10.514 % 

I RM 3 or 3A Datal Avg ~P 0.044 in. H2O Mo =(100 - %M) 7100 0.8949 dry fract. 

QAlQC Check; I u/oL; U 2 3.996 Avg (~Ps 0.208 MWo= (%C02xO.44)+(%02XO.32)+«%N2+%CO)xO.2B) 28.911 Ibllbmole 

Completeness )C %02 6.784 Avg PM 0.720 in. H2O MW = Mo X MWo + 18 (1 - Mo) 27.764 Ib/lbmole 

Legibility x: %CO 0.000 Avg. Ts 1427 OF VS = 5129.4 X Cp x (Ts 7 (Ps x MW» 1/2 x Avg(2lPs 1322.6 FPM 

Accuracy X %N2 89.220 Avg. Ts 1887 OR Q A = (Vs x As) 7144 33755 ACFM 

Specifications X' % Excess Air 40.239 Avg.TM 73 OF OS = (0.1225 x Vs X Mo x Ps x As) 7 Ts 8201 DSCFM 

Reasonableness X AvgTM 533 OR Q w = Q s 7 Mo 9164 WSCFM 

V~~ t)R'1 .~//~~ ...-/u4w> 
9 



CJ-4022/NO. 2 SRU/C1C
 
TEST DATE : 08-03-2005 
START TIME: 17:39:54 
FILE NAME C:\DAQ\22C1C .ID% 

CHANNEL# NOX CO 02 S02 OFF CO2 OFF OFF 

CH.UNITS ppm ppm g.
0 ppm off g.

0 off off 
<MIN> <ANALYZER OUTPUT-VDC> 

0 5.388 0.107 2.634 0.823 0.007 1.609 1. 208 0.000 
1 5.335 0.046 2.682 0.821 0.003 1.610 1.005 0.000 
2 5.316 0.005 2.700 0.812 0.000 1. 589 0.971 0.056 
3 5.284 0.018 2.691 0.798 0.000 1.580 0.975 0.025 
4 5.260 0.062 2.681 0.790 0.004 1.605 0.990 0.040 
5 5.332 0.025 2.694 0.800 0.001 1.604 0.987 0.022 
6 5.161 0.011 2.660 0.812 0.003 1.633 0.997 0.045 
7 5.309 0.059 2.683 0.811 0.001 1.624 0.997 0.037 
8 5.289 0.033 2.647 0.785 0.007 1.639 1.001 0.000 
9 5.257 0.016 2.679 0.791 0.009 1.615 0.980 0.007 

10 5.462 0.056 2.680 0.759 0.000 1.609 0.970 0.056 
11 5.257 0.033 2.693 0.756 0.004 1.596 0.986 0.033 
12 5.282 0.050 2.673 0.794 0.000 1.603 0.975 0.078 
13 5.408 0.045 2.682 0.800 0.003 1.602 0.986 0.004 
14 5.287 0.019 2.717 0.807 0.005 1.571 0.971 0.001 
15 5.413 0.027 2.688 0.787 0.000 1.587 0.983 0.014 
16 5.447 0.022 2.668 0.771 0.007 1.615 0.997 0.103 
17 5.282 0.039 2.703 0.780 0.000 1.597 0.994 0.000 
18 5.405 0.055 2.663 0.781 0.003 1.638 0.994 0.024 
19 5.248 0.072 2.694 0.784 0.002 1.612 0.978 0.000 
20 5.305 0.004 2.692 0.776 0.000 1.611 0.960 0.045 
21 5.451 0.039 2.699 0.796 0.004 1.609 0.977 0.042 
22 5.162 0.025 2.716 0.791 0.007 1.586 0.984 0.089 
23 5.308 0.081 2.694 0.793 0.003 1.597 0.989 0.001 
24 5.360 0.056 2.697 0.784 0.002 1.593 0.995 0.029 
25 5.312 0.085 2.724 0.798 0.002 1.567 0.972 0.017 
26 5.246 0.041 2.708 0.790 0.001 1.581 1.003 0.000 
27 5.314 0.010 2.684 0.799 0.000 1.585 0.977 0.015 
28 5.248 0.066 2.685 0.790 0.001 1.606 0.970 0.111 
29 5.223 0.068 2.705 0.789 0.002 1.600 0.958 0.087 
30 5.173 0.086 2.695 0.799 0.000 1.592 0.970 0.037 
31 5.260 0.047 2.691 0.785 0.007 1.602 0.977 0.000 
32 5.243 0.085 2.716 0.776 0.005 1.594 0.981 0.077 
33 5.301 0.069 2.714 0.769 0.005 1.580 0.998 0.000 
34 5.171 0.043 2.690 0.772 0.000 1.595 0.994 0.091 
35 5.239 0.016 2.712 0.782 0.004 1.577 0.990 0.037 
36 5.289 0.057 2.712 0.772 0.001 1.574 0.978 0.037 
37 5.273 0.058 2.690 0.734 0.000 1.582 0.948 0.007 
38 5.243 0.063 2.681 0.737 0.003 1.598 0.956 0.046 
39 5.254 0.037 2.687 0.800 0.004 1.590 0.965 0.033 
40 5.208 0.012 2.685 0.797 0.002 1.602 0.966 0.000 
41 5.357 0.061 2.677 0.798 0.008 1.606 0.985 0.012 
42 5.146 0.028 2.721 0.792 0.006 1.597 0.993 0.008 
43 5.208 0.042 2.669 0.774 0.002 1.607 0.992 0.000 
44 5.336 0.003 2.678 0.776 0.000 1.627 0.984 0.047 
45 5.080 0.002 2.718 0.764 0.004 1.583 0.968 0.066 

46 
47 
48 
49 
50 
51 

5.194 
5.178 
5.068 
5.283 
5.216 
5.160 

0.063 
0.097 
0.015 
0.005 
0.091 
0.044 

2.729 
2.705 
2.719 
2.692 
2.660 
2.698 

0.758 
0.748 
0.760 
0.758 
0.762 
0.751 

0.000 
0.004 
0.000 
0.001 
0.007 
0.000 

1.575 
1.566 
1.554 
1.576 
1.601 
1.578 

0.964 
0.957 
0.956 
0.955 
0.981 
0.983 

0.029 
0.049 
0.036 
0.080 
0.063 
0.024 
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52 5.161 0.000 2.683 0.748 0.011 1.596 0.980 0.015 
53 5.126 0.040 2.692 0.753 0.000 1. 576 0.977 0.054 
54 5.059 0.056 2.725 0.759 0.006 1.575 0.973 0.028 
55 5.130 0.085 2.697 0.746 0.001 1.588 0.975 0.007 
56 4.902 0.039 2.715 0.731 0.002 1.588 0.951 0.058 
57 5.095 0.034 2.702 0.732 0.003 1.561 0.945 0.002 
58 5.179 0.024 2.676 0.746 0.000 1.584 0.952 0.014 
59 4.984 0.083 2.712 0.737 0.002 1.567 0.949 0.031 
60 4.998 0.044 2.694 0.731 0.003 1.573 0.954 0.059 

MEAN 5.244 0.044 2.693 0.777 0.003 1.594 0.981 0.033 
END TIME: 18:39:44 
FULLS PAN 52.000 90.500 21.000 227.000 0.000 11.400 0.000 0.000 
SPAN VDC 8.579 9.033 8.418 9.102 0.000 4.568 0.000 0.000 
MID SPAN 26.900 45.700 11.500 97.200 0.000 5.560 0.000 0.000 
MID VDC 4.663 4.568 4.592 3.914 0.000 2.244 0.000 0.000 
ZERO GAS 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ZERO VDC 0.000 0.000 0.010 0.000 0.000 0.024 0.000 0.000 
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CJ-4022/NO. 2 SRU/C1D
 
TEST DATE : 08-03-2005 
START TIME: 18:59:54 
FILE NAME C:\DAQ\22C1D .ID% 

CHANNEL# NOX CO 02 S02 OFF CO2 OFF OFF 
CH.UNITS ppm ppm % ppm off ~ 

0 off off 
<MIN> <ANALYZER OUTPUT-VDC> 

0 5.093 0.000 2.693 0.830 0.000 1.567 1.274 0.093 
1 5.087 0.035 2.722 0.800 0.001 1.566 0.994 0.065 
2 5.228 0.000 2.677 0.780 0.000 1.594 0.964 0.000 
3 5.209 0.002 2.668 0.777 0.003 1.613 0.992 0.002 
4 5.104 0.016 2.681 0.761 0.000 1.600 0.994 0.000 
5 5.042 0.018 2.702 0.759 0.002 1.599 0.993 0.081 
6 5.278 0.076 2.667 0.756 0.002 1.617 0.984 0.014 
7 5.003 0.059 2.698 0.757 0.000 1.601 0.970 0.000 
8 5.217 0.000 2.700 0.736 0.002 1.602 0.964 0.033 
9 5.295 0.048 2.662 0.754 0.007 1.623 0.976 0.023 

10 5.094 0.037 2.696 0.740 0.000 1.611 0.980 0.000 
11 5.228 0.000 2.706 0.739 0.000 1.586 0.965 0.014 
12 5.202 0.064 2.693 0.742 0.004 1.601 0.979 0.098 
13 5.264 0.000 2.703 0.731 0.003 1.597 0.987 0.000 
14 5.219 0.047 2.681 0.741 0.000 1.609 0.999 0.014 
15 5.222 0.042 2.663 0.734 0.002 1.635 1.016 0.000 
16 5.251 0.031 2.677 0.743 0.000 1.619 1.033 0.009 
17 5.197 0.033 2.701 0.733 0.002 1.617 1.016 0.042 
18 5.307 0.043 2.674 0.738 0.001 1.631 0.995 0.045 
19 5.235 0.025 2.721 0.745 0.006 1.597 0.977 0.071 
20 5.133 0.044 2.716 0.731 0.001 1.613 0.964 0.035 
21 5.240 0.005 2.701 0.739 0.000 1.597 0.974 0.003 
22 5.037 0.022 2.722 0.726 0.002 1.592 0.960 0.046 
23 5.194 0.000 2.715 0.732 0.000 1.578 0.973 0.068 
24 5.199 0.055 2.702 0.736 0.004 1.592 0.986 0.083 
25 5.020 0.002 2.681 0.715 0.000 1.600 0.986 0.042 
26 5.237 0.032 2.684 0.733 0.005 1.614 0.990 0.014 
27 5.007 0.042 2.725 0.719 0.002 1.586 0.968 0.000 
28 5.090 0.007 2.688 0.725 0.005 1.606 0.988 0.085 
29 5.037 0.016 2.703 0.723 0.002 1.606 0.981 0.022 
30 5.069 0.016 2.711 0.706 0.000 1.602 0.967 0.090 
31 5.133 0.023 2.710 0.716 0.000 1.611 0.977 0.090 
32 5.211 0.035 2.725 0.732 0.004 1.602 0.989 0.048 
33 5.175 0.014 2.732 0.717 0.000 1.588 0.994 0.094 
34 5.120 0.007 2.713 0.710 0.002 1.595 1.026 0.045 
35 5.224 0.020 2.718 0.714 0.000 1.593 1.119 0.049 
36 5.223 0.055 2.692 0.718 0.000 1.601 1.048 0.000 
37 5.074 0.029 2.681 0.707 0.002 1.614 1.014 0.078 
38 5.191 0.036 2.716 0.708 0.000 1.597 0.977 0.046 
39 5.169 0.025 2.708 0.710 0.000 1.597 0.974 0.076 
40 5.107 0.046 2.698 0.724 0.003 1.606 0.969 0.043 
41 5.068 0.015 2.729 0.711 0.000 1.574 0.977 0.003 
42 5.028 0.026 2.711 0.693 0.001 1.587 0.986 0.037 
43 5.071 0.028 2.714 0.689 0.000 1.585 1.011 0.005 
44 4.956 0.037 2.726 0.671 0.000 1.581 1.125 0.007 
45 5.145 0.059 2.715 0.668 0.000 1.587 1.080 0.065 

46 
47 
48 
49 
50 
51 

5.183 
4.986 
5.162 
5.156 
4.984 
5.163 

0.050 
0.020 
0.000 
0.006 
0.032 
0.028 

2.733 
2.704 
2.690 
2.685 
2.735 
2.690 

0.662 
0.662 
0.654 
0.657 
0.651 
0.651 

0.004 
0.000 
0.002 
0.002 
0.000 
0.000 

1.584 
1.589 
1.606 
1.602 
1.590 
1.591 

1.010 
0.977 
0.977 
0.990 
0.988 
0.975 

0.012 
0.050 
0.058 
0.046 
0.046 
0.046 
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52 5.144 0.004 2.709 0.643 0.000 1.602 1.011 0.075 
53 5.153 0.034 2.736 0.627 0.000 1.576 1.152 0.031 
54 5.133 0.107 2.693 0.636 0.000 1.607 1.182 0.065 
55 5.055 0.047 2.714 0.631 0.001 1.605 1.047 0.000 
56 5.041 0.053 2.734 0.622 0.000 1.584 0.974 0.044 
57 5.063 0.011 2.701 0.631 0.001 1.602 0.956 0.048 
58 5.140 0.039 2.712 0.639 0.000 1.608 0.968 0.021 
59 5.087 0.036 2.707 0.636 0.000 1.597 0.977 0.063 
60 5.111 0.024 2.693 0.636 0.000 1.598 0.986 0.039 

MEAN 5.139 0.029 2.703 0.710 0.001 1. 599 1.004 0.040 
END TIME: 19:59:44 
FULLS PAN 52.000 90.500 21.000 227.000 0.000 11. 400 0.000 0.000 
SPAN VDC 8.579 9.033 8.418 9.102 0.000 4.568 0.000 0.000 
MID SPAN 26.900 45.700 11.500 97.200 0.000 5.560 0.000 0.000 
MID VDC 4.663 4.568 4.592 3.914 0.000 2.244 0.000 0.000 
ZERO GAS 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ZERO VDC 0.000 0.000 0.010 0.000 0.000 0.024 0.000 0.000 
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CJ-4022/NO. 2 SRU/C2A-R1 
TEST DATE : 08-04-2005 
START TIME: 10:16:00 
FILE NAME C:\DAQ\22C2A .ID% 

CHANNEL# NOX CO 02 S02 OFF CO2 OFF OFF 
CH.UNITS ppm ppm S!

0 ppm off 9
0 off off 

<MIN> <ANALYZER OUTPUT-VDC> 
a 5.024 0.000 2.803 0.725 0.000 1.577 1. 287 0.000 
1 5.056 0.026 2.809 0.714 0.000 1.572 1.037 0.066 
2 5.152 0.039 2.765 0.728 0.002 1.585 1.009 0.057 
3 4.950 0.033 2.796 0.708 0.002 1.555 1.093 0.001 
4 5.054 0.076 2.791 0.709 0.002 1.575 1.264 0.029 
5 5.122 0.021 2.764 0.722 0.001 1.580 1.158 0.045 
6 5.095 0.084 2.794 0.726 0.010 1.579 1.097 0.059 
7 5.100 0.073 2.747 0.733 0.001 1.591 1.051 0.090 
8 5.138 0.090 2.739 0.758 0.002 1.619 1.064 0.010 
9 5.155 0.000 2.779 0.751 0.005 1.585 1.027 0.122 

10 4.973 0.048 2.786 0.735 0.000 1.585 0.990 0.087 
11 5.078 0.023 2.738 0.754 0.001 1.602 0.989 0.000 
12 4.991 0.039 2.780 0.750 0.002 1.568 0.964 0.037 
13 4.913 0.025 2.773 0.754 0.001 1.574 0.968 0.089 
14 5.077 0.032 2.734 0.767 0.000 1.599 0.982 0.042 
15 4.965 0.055 2.776 0.745 0.001 1.567 0.964 0.042 
16 4.976 0.006 2.765 0.745 0.003 1.580 0.977 0.037 
17 4.980 0.037 2.769 0.737 0.000 1.567 0.965 0.015 
18 4.883 0.072 2.747 0.741 0.000 1.593 0.970 0.012 
19 5.036 0.019 2.744 0.763 0.000 1.594 0.977 0.023 
20 4.814 0.020 2.762 0.742 0.000 1.570 0.972 0.046 
21 5.051 0.049 2.734 0.753 0.000 1.593 0.981 0.023 
22 4.919 0.067 2.750 0.743 0.004 1.592 0.985 0.050 
23 4.972 0.048 2.731 0.748 0.000 1. 588 0.986 0.017 
24 4.919 0.028 2.738 0.748 0.002 1.589 0.991 0.037 
25 4.919 0.000 2.734 0.753 0.001 1.586 1.042 0.028 
26 4.905 0.085 2.779 0.741 0.000 1.564 1.139 0.036 
27 4.980 0.010 2.775 0.738 0.000 1.545 1.039 0.033 
28 4.973 0.051 2.758 0.738 0.000 1.549 0.975 0.030 
29 5.131 0.056 2.729 0.741 0.000 1.595 0.979 0.039 
30 5.172 0.028 2.727 0.754 0.000 1.618 0.994 0.015 

MEAN 5.015 0.040 2.762 0.741 0.001 1.582 1.030 0.039 
END TIME: 10:45:55 
FULLS PAN 52.000 90.500 21.000 227.000 0.000 11.400 0.000 0.000 
SPAN VDC 8.579 9.033 8.428 9.070 0.000 4.563 0.000 0.000 
MID SPAN 26.900 45.700 11.500 97.200 0.000 5.560 0.000 0.000 
MID VDC 4.663 4.568 4.595 3.896 0.000 2.251 0.000 0.000 
ZERO GAS 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ZERO VDC 0.000 0.000 0.007 0.000 0.000 0.020 0.000 0.000 
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CJ-4022/NO. 2 SRU/C2B-R2
 
TEST DATE : 08-04-2005 
START TIME: 11:01:00 
FILE NAME C:\DAQ\22C2B .ID%

CHANNEL# NOX CO 02 S02 OFF CO2 OFF OFF 
CH.UNITS ppm ppm C?

0 ppm off C?
0 off off 

<MIN> <ANALYZER OUTPUT-VDC> 
0 5.034 0.034 2.754 0.762 0.000 1.572 1.208 0.076 
1 4.806 0.082 2.750 0.755 0.000 1.571 0.979 0.034 
2 4.875 0.029 2.754 0.770 0.002 1.576 0.974 0.000 
3 4.957 0.055 2.760 0.767 0.004 1.558 0.956 0.059 
4 5.068 0.007 2.755 1.040 0.002 1.580 0.971 0.019 
5 5.033 0.021 2.735 0.941 0.004 1.589 0.978 0.000 
6 5.083 0.098 2.718 0.818 0.002 1.598 0.984 0.090 
7 5.140 0.064 2.738 0.777 0.004 1.606 0.990 0.116 
8 5.235 0.039 2.712 0.754 0.000 1.629 1.004 0.000 
9 5.074 0.067 2.742 0.742 0.002 1.603 0.997 0.000 

10 5.048 0.000 2.775 0.742 0.000 1.597 0.982 0.000 
11 4.984 0.007 2.724 0.754 0.000 1.610 0.990 0.000 
12 5.022 0.098 2.768 0.764 0.000 1.587 0.987 0.048 
13 5.019 0.001 2.741 0.772 0.000 1.593 0.974 0.000 
14 4.969 0.055 2.763 0.765 0.003 1.586 0.959 0.020 
15 4.875 0.009 2.769 0.760 0.005 1.577 0.958 0.011 
16 4.824 0.040 2.769 0.754 0.003 1.567 0.963 0.026 
17 4.831 0.010 2.747 0.754 0.000 1.546 0.948 0.040 
18 4.731 0.061 2.747 0.763 0.000 1.563 0.960 0.000 
19 4.839 0.032 2.760 0.763 0.000 1.550 0.981 0.039 
20 4.796 0.031 2.732 0.756 0.000 1.570 1.081 0.000 
21 4.791 0.056 2.743 0.757 0.000 1.554 1.139 0.033 
22 4.948 0.000 2.741 0.760 0.000 1.576 1.189 0.048 
23 4.940 0.015 2.747 0.778 0.000 1.583 1.199 0.040 
24 4.942 0.003 2.773 0.773 0.000 1.568 1.073 0.097 
25 5.007 0.018 2.740 0.767 0.000 1.577 1.020 0.039 
26 5.040 0.009 2.756 0.771 0.000 1.577 0.979 0.000 
27 5.102 0.054 2.799 0.770 0.002 1.559 0.966 0.039 
28 5.141 0.020 2.728 0.775 0,,000 1.606 0.986 0.047 
29 5.055 0.000 2.721 0.770 0.000 1.589 0.980 0.000 
30 5.185 0.020 2.737 0.779 0.000 1.588 0.985 0.036 

MEAN 4.980 0.033 2.748 0.780 0.001 1.581 1.011 0.031 
END TIME: 11:30:55 
FULLS PAN 52.000 90.500 21.000 227.000 0.000 11.400 0.000 0.000 
SPAN VDC 8.579 9.033 8.428 9.070 0.000 4.563 0.000 0.000 
MID SPAN 26.900 45.700 11.500 97.200 0.000 5.560 0.000 0.000 
MID VDC 4.663 4.568 4.595 3.896 0.000 2.251 0.000 0.000 
ZERO GAS 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ZERO VDC 0.000 0.000 0.007 0.000 0.000 0.020 0.000 0.000 
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CJ-4022/NO. 2 SRU/C2C-R3 
TEST DATE : 08-04-2005 
START TIME: 11:46:00 
FILE NAME C:\DAQ\22C2C .ID%

CHANNEL# NOX CO 02 S02 OFF CO2 OFF OFF 
CH.UNITS ppm ppm % ppm off % off off 

<MIN> <ANALYZER OUTPUT-VDC> 
a 5.115 0.000 2.727 0.833 0.000 1.582 1.277 0.059 
1 4.876 0.007 2.707 0.846 0.001 1.593 1.013 0.019 
2 4.878 0.064 2.764 0.850 0.000 1.557 0.975 0.047 
3 4.962 0.001 2.714 0.822 0.000 1.585 0.976 0.012 
4 4.954 0.029 2.754 0.792 0.001 1.549 0.970 0.094 
5 5.087 0.011 2.719 0.790 0.000 1.566 0.977 0.048 
6 4.906 0.031 2.723 0.782 0.000 1.561 0.976 0.015 
7 4.959 0.024 2.722 0.773 0.000 1.582 0.977 0.062 
8 5.047 0.000 2.713 0.784 0.000 1.586 0.987 0.063 
9 4.958 0.015 2.703 0.774 0.000 1.589 0.979 0.000 

10 5.024 0.000 2.701 0.768 0.000 1.585 0.983 0.050 
11 4.944 0.000 2.720 0.780 0.000 1.585 0.990 0.000 
12 4.928 0.000 2.750 0.764 0.000 1.554 0.964 0.033 
13 4.995 0.002 2.699 0.774 0.000 1.582 0.986 0.040 
14 4.978 0.000 2.702 0.776 0.000 1.563 0.987 0.022 
15 4.889 0.015 2.748 0.767 0.000 1.541 0.976 0.075 
16 4.993 0.033 2.728 0.760 0.000 1.541 0.973 0.094 
17 5.034 0.012 2.708 0.776 0.000 1.545 0.957 0.000 
18 4.939 0.008 2.703 0.758 0.000 1.561 0.977 0.058 
19 4.954 0.015 2.692 0.769 0.000 1.567 0.986 0.046 
20 5.058 0.022 2.664 0.766 0.000 1.579 0.991 0.024 

- 21 5.062 0.000 2.684 0.754 0.000 1.573 0.993 0.040 
22 5.054 0.030 2.690 0.729 0.000 1.575 0.999 0.037 
23 5.173 0.030 2.672 0.750 0.000 1.590 1.016 0.020 
24 4.931 0.059 2.716 0.730 0.000 1.551 1.045 0.063 
25 5.090 0.025 2.702 0.727 0.000 1.555 1.093 0.072 
26 5.057 0.007 2.729 0.745 0.000 1.541 1.150 0.027 
27 5.011 0.011 2.703 0.742 0.000 1.553 1.204 0.039 
28 5.067 0.032 2.658 0.767 0.000 1.580 1.150 0.042 
29 4.985 0.046 2.678 0.765 0.000 1.582 1.022 0.043 
30 5.002 0.000 2.667 0.753 0.000 1.585 0.978 0.000 

MEAN 4.997 0.017 2.708 0.773 0.000 1.569 1.017 0.040 
END TIME: 12:15:55 
FULLS PAN 52.000 90.500 21.000 227.000 0.000 11.400 0.000 0.000 
SPAN VDC 8.579 9.033 8.428 9.070 0.000 4.563 0.000 0.000 
MID SPAN 26.900 45.700 11.500 97.200 0.000 5.560 0.000 0.000 
[VIID VDC 4.663 4.568 4.595 3.896 0.000 2.251 0.000 0.000 
ZERO GAS 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ZERO VDC 0.000 0.000 0.007 0.000 0.000 0.020 0.000 0.000 
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CJ-4022/NO. 2 SRU/C2D-R4 
TEST DATE 08-04-2005 
START TIME: 12:31:00 
FILE NAME C:\DAQ\22C2D .ID% 

CHANNEL# NOX CO 02 S02 OFF CO2 OFF OFF 
CH.UNITS ppm ppm g.. 

0 ppm off % off off 
<MIN> <ANALYZER OUTPUT-VDC> 

0 5.044 0.000 2.712 0.845 0.000 1.558 1.167 0.103 
1 5.015 0.068 2.709 0.825 0.002 1.561 1.004 0.045 
2 4.997 0.012 2.652 0.800 0.000 1.579 0.986 0.015 
3 4.816 0.021 2.695 0.789 0.000 1.554 0.961 0.060 
4 4.980 0.072 2.695 0.773 0.000 1.553 0.961 0.107 
5 5.074 0.002 2.657 0.782 0.000 1.586 0.985 0.023 
6 5.002 0.034 2.664 0.774 0.000 1.580 0.986 0.036 
7 4.990 0.032 2.654 0.760 0.000 1.593 0.990 0.024 
8 4.907 0.036 2.651 0.752 0.000 1.589 0.985 0.055 
9 5.094 0.043 2.662 0.772 0.000 1.593 0.986 0.085 

10 4.834 0.032 2.699 0.754 0.000 1.572 0.982 0.077 
11 5.116 0.000 2.680 0.736 0.000 1.578 0.973 0.000 
12 5.051 0.031 2.673 0.730 0.000 1.570 0.978 0.043 
13 4.849 0.004 2.712 0.727 0.000 1.556 0.981 0.046 
14 5.059 0.011 2.708 0.736 0.000 1.554 0.977 0.046 
15 4.993 0.037 2.725 0.717 0.000 1.530 0.967 0.042 
16 5.105 0.033 2.665 0.708 0.000 1.562 0.957 0.088 
17 5.157 0.035 2.662 0.732 0.000 1.586 0.982 0.022 
18 4.975 0.011 2.699 0.729 0.000 1.570 0.981 0.040 
19 5.171 0.042 2.653 0.717 0.000 1.597 0.985 0.000 
20 4.951 0.038 2.686 0.694 0.000 1.562 0.971 0.000 
21 5.052 0.000 2.681 0.715 0.000 1.569 0.980 0.108 
22 4.954 0.000 2.669 0.712 0.000 1.577 0.976 0.087 
23 5.057 0.015 2.686 0.715 0.001 1.567 0.982 0.023 
24 4.966 0.016 2.681 0.704 0.000 1.562 0.991 0.071 
25 5.033 0.064 2.662 0.718 0.000 1.582 0.990 0.020 
26 4.958 0.015 2.708 0.706 0.000 1.548 0.979 0.050 
27 4.845 0.059 2.693 0.684 0.000 1.571 0.982 0.051 
28 5.010 0.016 2.640 0.682 0.000 1.564 0.996 0.083 
29 5.030 0.033 2.677 0.688 0.000 1.571 0.975 0.042 
30 5.155 0.000 2.664 0.695 0.000 1.583 0.985 0.000 

MEAN 5.008 0.026 2.680 0.738 0.000 1.570 0.986 0.048 
END TIME: 13:00:55 
FULLSPAN 52.000 90.500 21.000 227.000 0.000 11.400 0.000 0.000 
SPAN VDC 8.579 9.033 8.428 9.070 0.000 4.563 0.000 0.000 
MID SPAN 26.900 45.700 11.500 97.200 0.000 5.560 0.000 0.000 
MID VDC 4.663 4.568 4.595 3.896 0.000 2.251 0.000 0.000 
ZERO GAS 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ZERO VDC 0.000 0.000 0.007 0.000 0.000 0.020 0.000 0.000 
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CJ-4022jNO. 2 SRUjC2E-R5 
TEST DATE : 08-04-2005 
START TIME: 13:16:00 
FILE NAME C:\DAQ\22C2E .ID% 

CHANNEL# NOX CO 02 S02 OFF CO2 OFF OFF 
CH.UNITS ppm ppm 9.a ppm off 9.a off off 

<MIN> <ANALYZER OUTPUT-VDC> 
0 4.929 0.000 2.700 0.764 0.000 1.553 1.182 0.129 
1 4.941 0.038 2.662 0.726 0.000 1.563 1.029 0.073 
2 5.110 0.037 2.635 0.729 0.002 1.582 1.015 0.047 
3 4.950 0.000 2.690 0.708 0.002 1.547 0.991 0.107 
4 4.984 0.000 2.659 0.724 0.002 1.567 1.004 0.000 
5 5.128 0.024 2.644 0.728 0.001 1.573 1.012 0.050 
6 4.941 0.033 2.657 0.719 0.001 1.564 0.991 0.000 
7 5.164 0.002 2.644 0.722 0.000 1.594 1.004 0.070 
8 5.027 0.000 2.660 0.723 0.000 1.589 1.012 0.034 
9 4.854 0.045 2.668 0.713 0.002 1.586 1.017 0.077 

10 4.937 0.042 2.652 0.702 0.002 1.595 1.007 0.044 
11 4.991 0.009 2.658 0.714 0.000 1.587 1.007 0.051 
12 4.827 0.014 2.690 0.715 0.000 1.580 0.995 0.043 
13 4.948 0.040 2.660 0.710 0.000 1.584 1.003 0.037 
14 5.036 0.033 2.644 0.708 0.000 1.602 1.020 0.039 
15 4.982 0.002 2.655 0.715 0.002 1.585 1.017 0.013 
16 4.873 0.002 2.661 0.717 0.002 1.583 1.015 0.046 
17 5.003 0.049 2.655 0.730 0.000 1.583 1.034 0.075 
18 5.024 0.008 2.665 0.718 0.004 1.587 1.012 0.069 
19 5.010 0.052 2.665 0.715 0.000 1.580 0.998 0.021 
20 4.969 0.025 2.659 0.720 0.002 1.593 1.004 0.066 
21 4.969 0.027 2.663 0.729 0.000 1.580 1.003 0.046 
22 4.913 0.003 2.660 0.745 0.000 1.585 0.996 0.000 
23 4.762 0.033 2.651 0.754 0.000 1.574 1.002 0.047 
24 4.923 0.000 2.655 0.764 0.000 1.575 1.016 0.000 
25 5.025 0.009 2.665 0.755 0.001 1.569 1.014 0.000 
26 4.888 0.002 2.650 0.780 0.003 1.593 1.030 0.067 
27 4.960 0.017 2.642 0.771 0.000 1.584 1.016 0.020 
28 5.007 0.017 2.612 0.785 0.003 1.606 1.016 0.000 
29 4.943 0.024 2.660 0.804 0.004 1.591 1.025 0.043 
30 5.022 0.000 2.651 0.802 0.002 1.595 1.015 0.024 

MEAN 4.969 0.019 2.658 0.736 0.001 1.582 1.016 0.043 
END TIME: 13:45:55 
FULLSPAN 52.000 90.500 21.000 227.000 0.000 11.400 0.000 0.000 
SPAN VDC 8.579 9.033 8.428 9.070 0.000 4.563 0.000 0.000 
MID SPAN 26.900 45.700 11.500 97.200 0.000 5.560 0.000 0.000 
MID VDC 4.663 4.568 4.595 3.896 0.000 2.251 0.000 0.000 
ZERO GAS 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ZERO VDC 0.000 0.000 0.007 0.000 0.000 0.020 0.000 0.000 
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CJ-4022/NO. 2 SRU/C2F-R6
 
TEST DATE : 08-04-2005 
START TIME: 14:00:00 
FILE NAME C:\DAQ\22C2F .ID% 

CHANNEL# NOX CO 02 S02 OFF CO2 OFF OFF 
CH.UNITS ppm ppm % ppm off ~ 

0 off off 
<MIN> <ANALYZER OUTPUT-VDC> 

0 5.027 0.115 2.646 0.903 0.000 1.599 1.177 0.000 
1 5.020 0.046 2.638 0.866 0.002 1.576 1.060 0.000 
2 5.091 0.034 2.619 0.847 0.002 1.576 1.022 0.072 
3 5.107 0.075 2.616 0.883 0.000 1.578 1.020 0.059 
4 4.967 0.046 2.659 0.871 0.001 1.564 1.025 0.000 
5 5.236 0.026 2.616 0.857 0.007 1.587 1.034 0.046 
6 5.080 0.042 2.596 0.864 0.001 1.588 1.043 0.087 
7 5.013 0.000 2.621 0.863 0.000 1.584 1.043 0.024 
8 5.095 0.092 2.637 0.877 0.005 1.571 1.039 0.050 
9 5.192 0.000 2.606 0.859 0.004 1.593 1.047 0.037 

10 5.033 0.081 2.669 0.847 0.002 1.561 1.021 0.072 
11 5.012 0.091 2.620 0.859 0.004 1.574 1.019 0.070 
12 5.106 0.024 2.608 0.884 0.003 1.580 1.037 0.044 
13 5.123 0.031 2.637 0.903 0.002 1.579 1.021 0.024 
14 5.164 0.026 2.603 0.881 0.005 1.591 1.017 0.083 
15 5.142 0.006 2.613 0.864 0.006 1.581 1.033 0.010 
16 5.133 0.014 2.649 0.889 0.005 1.559 1.025 0.072 
17 4.987 0.029 2.602 0.890 0.003 1.585 1.016 0.029 
18 5.096 0.070 2.620 0.887 0.000 1.564 1.015 0.000 
19 4.967 0.033 2.623 0.889 0.002 1.571 1.020 0.024 
20 5.146 0.037 2.599 0.914 0.000 1.587 1.026 0.045 
21 5.069 0.050 2.586 0.898 0.002 1.593 1.042 0.005 
22 5.008 0.064 2.581 0.895 0.004 1.594 1.034 0.012 
23 5.111 0.112 2.590 0.914 0.006 1.589 1.041 0.079 
24 5.173 0.011 2.590 0.903 0.004 1.580 1.038 0.047 
25 4.992 0.027 2.611 0.895 0.004 1.569 1.043 0.031 
26 5.072 0.039 2.613 0.898 0.002 1.575 1.039 0.078 
27 5.194 0.042 2.555 0.909 0.002 1.609 1.039 0.000 
28 5.182 0.037 2.595 0.912 0.004 1.595 1.046 0.017 
29 5.133 0.037 2.623 0.904 0.003 1.588 1.045 0.066 
30 5.040 0.063 2.586 0.901 0.005 1.579 1.034 0.035 

MEAN 5.087 0.045 2.614 0.885 0.003 1.581 1.038 0.039 
END TIME: 14:29:55 
FULLS PAN 52.000 90.500 21.000 227.000 0.000 11.400 0.000 0.000 
SPAN VDC 8.579 9.033 8.428 9.070 0.000 4.563 0.000 0.000 
MID SPAN 26.900 45.700 11.500 97.200 0.000 5.560 0.000 0.000 
MID VDC 4.663 4.568 4.595 3.896 0.000 2.251 0.000 0.000 
ZERO GAS 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ZERO VDC 0.000 0.000 0.007 0.000 0.000 0.020 0.000 0.000 
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CJ-4022/NO. 2 SRU/C2G-R7 
TEST DATE 08-04-2005 
START TIME: 14:44:00 
FILE NAME C:\DAQ\22C2G .ID% 

CHANNEL# NOX CO 02 S02 OFF CO2 OFF OFF 
CH.UNITS ppm ppm 9

0 ppm off % off off 
<MIN> <ANALYZER OUTPUT-VDC> 

a 4.985 0.000 2.605 0.962 0.000 1.577 1.187 0.054 
1 5.046 0.058 2.593 0.964 0.006 1.585 1.050 0.058 

0 2 5.093 0.000 2.564 0.986 0.003 1.601 1.018 0.015 
3 5.113 0.028 2.587 0.991 0.010 1.582 1.007 0.048 
4 5.026 0.002 2.619 0.984 0.000 1.563 0.995 0.000 
5 5.203 0.040 2.587 0.974 0.007 1.566 0.995 0.000 
6 5.197 0.072 2.572 0.950 0.012 1.575 0.999 0.077 
7 5.168 0.016 2.573 0.951 0.000 1.569 1.004 0.045 
8 5.201 0.042 2.557 0.969 0.000 1.592 1.028 0.042 
9 5.137 0.055 2.558 0.952 0.008 1.572 1.029 0.019 

10 5.000 0.076 2.578 0.950 0.008 1.571 1.025 0.018 
11 5.116 0.037 2.569 0.968 0.001 1.579 1.029 0.082 
12 5.022 0.001 2.556 0.962 0.002 1.587 1.039 0.000 
13 5.062 0.015 2.566 0.962 0.000 1.596 1.043 0.083 
14 5.184 0.024 2.580 0.966 0.007 1.587 1.046 0.000 
15 5.011 0.022 2.555 0.946 0.007 1.588 1.034 0.003 
16 5.321 0.031 2.566 0.954 0.000 1.575 1.034 0.095 
17 5.198 0.007 2.591 0.955 0.000 1.570 1.047 0.076 
18 5.110 0.091 2.571 0.948 0.001 1.563 1.049 0.023 
19 5.256 0.000 2.572 0.955 0.000 1.573 1.044 0.000 
20 5.280 0.030 2.545 0.965 0.001 1.585 1.059 0.004 
21 5.174 0.039 2.575 0.968 0.000 1.570 1.047 0.017 
22 5.185 0.078 2.582 0.954 0.007 1.582 1.059 0.000 
23 5.229 0.014 2.555 0.951 0.002 1.573 1.064 0.089 
24 5.185 0.044 2.559 0.955 0.005 1.571 1.030 0.037 
25 5.211 0.047 2.570 0.972 0.004 1.586 0.996 0.014 
26 5.233 0.048 2.578 0.968 0.005 1.592 1.016 0.014 
27 5.082 0.006 2.585 0.954 0.005 1.567 1.010 0.000 
28 5.306 0.007 2.557 0.959 0.002 1.579 1.018 0.050 
29 5.272 0.000 2.548 0.986 0.007 1.580 1.020 0.026 
30 5.129 0.033 2.585 0.978 0.005 1.561 1.013 0.006 

MEAN 5.153 0.031 2.573 0.963 0.004 1.578 1.033 0.032 
END TIME: 15:13:55 
FULLS PAN 52.000 90.500 21.000 227.000 0.000 11.400 0.000 0.000 
SPAN VDC 8.579 9.033 8.428 9.070 0.000 4.563 0.000 0.000 
MID SPAN 26.900 45.700 11.500 97.200 0.000 5.560 0.000 0.000 
MID VDC 4.663 4.568 4.595 3.896 0.000 2.251 0.000 0.000 
ZERO GAS 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ZERO VDC 0.000 0.000 0.007 0.000 0.000 0.020 0.000 0.000 
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CJ-4022/NO. 2 SRU/C2H-R8 
TEST DATE : 08-04-2005 
START TIME: 15:28:00 
FILE NAIVlE C:\DAQ\22C2H .ID%

CHANNEL# NOX CO 02 S02 OFF CO2 OFF OFF 
CH.UNITS ppm ppm s

0 ppm off % off off 
<MIN> <ANALYZER OUTPUT-VDC> 

0 5.518 0.000 2.520 0.994 0.002 1.592 1.213 0.149 
1 5.150 0.074 2.534 0.984 0.005 1.588 1.050 0.085 
2 5.258 0.054 2.560 0.982 0.002 1.578 1.012 0.013 
3 5.205 0.062 2.537 0.983 0.005 1.593 1.016 0.055 
4 5.343 0.038 2.518 0.976 0.003 1.597 1.014 0.019 
5 5.266 0.052 2.547 0.986 0.007 1.589 1.013 0.057 
6 5.202 0.023 2.523 0.992 0.007 1.594 1.041 0.033 
7 5.335 0.042 2.528 0.978 0.006 1.577 1.041 0.039 
8 5.231 0.024 2.544 0.977 0.010 1.565 1.038 0.042 
9 5.457 0.070 2.537 1.002 0.002 1.589 1.048 0.066 

10 5.316 0.043 2.522 0.984 0.006 1.581 1.061 0.025 
.... 11 5.424 0.008 2.545 0.981 0.001 1.576 1.053 0.051 

12 5.408 0.065 2.549 0.969 0.010 1.569 1.042 0.087 
13 5.317 0.000 2.524 0.983 0.000 1.578 1.040 0.050 
14 5.250 0.030 2.548 0.978 0.007 1.560 1.054 0.049 
15 5.361 0.085 2.539 0.968 0.004 1.580 1.042 0.045 
16 5.417 0.034 2.520 0.961 0.008 1.587 1.017 0.064 
17 5.424 0.043 2.558 0.977 0.000 1.567 1.001 0.033 
18 5.330 0.033 2.497 0.963 0.004 1.593 1.017 0.050 
19 5.304 0.041 2.524 0.960 0.003 1.570 1.015 0.056 
20 5.344 0.004 2.527 0.973 0.003 1.579 1.003 0.037 
21 5.340 0.000 2.507 0.976 0.002 1.577 1.011 0.066 
22 5.434 0.003 2.535 0.969 0.003 1.586 1.021 0.078 
23 5.306 0.072 2.512 0.979 0.003 1.572 1.031 0.052 
24 5.146 0.028 2.480 0.973 0.005 1.593 1.025 0.046 
25 5.334 0.042 2.526 0.986 0.003 1.580 1.034 0.059 
26 5.212 0.003 2.508 0.976 0.003 1.582 1.036 0.045 
27 5.380 0.000 2.506 0.981 0.002 1.594 1.046 0.035 
28 5.268 0.065 2.507 0.994 0.006 1.585 1.049 0.078 
29 5.239 0.005 2.507 0.980 0.007 1.584 1.040 0.017 
30 5.155 0.000 2.498 0.963 0.000 1.580 1.032 0.000 

MEAN 5.312 0.034 2.525 0.978 0.004 1.582 1.037 0.051 
END TIME: 15:57:55 
FULLS PAN 52.000 90.500 21.000 227.000 0.000 11.400 0.000 0.000 
SPAN VDC 8.579 9.033 8.428 9.070 0.000 4.563 0.000 0.000 
IVIID SPAN 26.900 45.700 11.500 97.200 0.000 5.560 0.000 0.000 
IVIID VDC 4.663 4.568 4.595 3.896 0.000 2.251 0.000 0.000 
ZERO GAS 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ZERO VDC 0.000 0.000 0.007 0.000 0.000 0.020 0.000 0.000 
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CJ-4022/NO. 2 SRU/C2I-R9
 
TEST DATE : 08-04-2005 
START TIME: 16:14:00 
FILE NAME C:\DAQ\22C21 .ID% 

CHANNEL# NOX CO 02 S02 OFF CO2 OFF OFF 
CH.UNITS ppm ppm 9

0 ppm off % off off 
<MIN> <ANALYZER OUTPUT-VDC> 

0 5.317 0.039 2.336 1.106 0.000 1.619 1.194 0.000 
1 5.391 0.076 2.344 1.090 0.007 1.623 1.100 0.059 
2 5.288 0.017 2.335 1.098 0.000 1.608 1.066 0.037 
3 5.177 0.079 2.347 1.098 0.000 1.597 1.031 0.060 
4 5.391 0.000 2.339 1.118 0.000 1.602 1.110 0.035 
5 5.282 0.029 2.363 1.096 0.000 1.602 1.330 0.065 
6 5.352 0.065 2.345 1.086 0.009 1.611 1.251 0.076 
7 5.352 0.011 2.364 1.081 0.005 1.596 1.184 0.000 
8 5.429 0.000 2.335 1.082 0.001 1.612 1.104 0.048 
9 5.321 0.019 2.327 1.082 0.007 1.602 1.051 0.090 

10 5.383 0.000 2.317 1.086 0.000 1.602 1.032 0.028 
11 5.360 0.072 2.318 1.090 0.007 1.610 1.042 0.007 
12 5.273 0.018 2.355 1.075 0.005 1.589 1.039 0.002 
13 5.308 0.036 2.314 1.057 0.007 1.608 1.036 0.062 
14 5.365 0.016 2.304 1.073 0.007 1.611 1.041 0.037 
15 5.352 0.045 2.330 1.064 0.005 1.603 1.037 0.016 
16 5.388 0.060 2.275 1.068 0.006 1.630 1.047 0.088 
17 5.222 0.024 2.281 1.063 0.002 1.628 1.055 0.079 
18 5.363 0.015 2.307 1.082 0.011 1.611 1.050 0.077 
19 5.347 0.013 2.274 1.078 0.000 1.626 1.050 0.027 
20 5.158 0.066 2.299 1.069 0.007 1.608 1.057 0.045 
21 5.383 0.016 2.284 1.077 0.002 1.616 1.042 0.002 
22 5.433 0.031 2.270 1.097 0.007 1.625 1.069 0.022 
23 5.290 0.059 2.301 1.077 0.005 1.595 1.054 0.013 
24 5.226 0.003 2.269 1.084 0.005 1.604 1.021 0.007 
25 5.301 0.000 2.262 1.107 0.004 1.621 1.031 0.011 
26 5.249 0.024 2.306 1.067 0.004 1.620 1.048 0.008 
27 5.510 0.058 2.292 1.058 0.005 1.652 1.055 0.090 
28 5.409 0.038 2.299 1.061 0.011 1.655 1.072 0.007 
29 5.425 0.026 2.307 1.058 0.007 1.648 1.060 0.050 
30 5.523 0.023 2.295 1.084 0.007 1.639 1.062 0.044 

MEAN 5.341 0.032 2.313 1.081 0.005 1.615 1.078 0.038 
END TIME: 16:43:55 
FULLS PAN 52.000 90.500 21.000 227.000 0.000 11.400 0.000 0.000 
SPAN VDC 8.579 9.033 8.428 9.070 0.000 4.563 0.000 0.000 
MID SPAN 26.900 45.700 11.500 97.200 0.000 5.560 0.000 0.000 
MID VDC 4.663 4.568 4.595 3.896 0.000 2.251 0.000 0.000 
ZERO GAS 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ZERO VDC 0.000 0.000 0.007 0.000 0.000 0.020 0.000 0.000 
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CJ-4022/NO. 2 SRU/C3A
 
TEST DATE ; 08-04-2005 
START TIME: 16:58:00 
FILE NAME C:\DAQ\22C3A .ID% 

CHANNEL# NOX CO 02 S02 OFF CO2 OFF OFF 

CH.UNITS ppm ppm % ppm off ~ 
0 off off 

<MIN> <ANALYZER OUTPUT-VDC> 
0 5.344 0.020 2.322 1.216 0.005 1.599 1.255 0.000 
1 5.586 0.074 2.329 1.194 0.005 1.591 1.051 0.082 
2 5.400 0.032 2.359 1.165 0.007 1.574 1.006 0.008 
3 5.486 0.032 2.323 1.138 0.007 1.585 1.023 0.051 
4 5.457 0.070 2.320 1.146 0.017 1.588 1.027 0.052 
5 5.353 0.067 2.345 1.133 0.004 1.575 1.024 0.071 
6 5.433 0.000 2.319 1.123 0.007 1.606 1.041 0.000 
7 5.278 0.078 2.327 1.111 0.002 1.604 1.043 0.064 
8 5.238 0.050 2.338 1.101 0.006 1.581 1.039 0.046 
9 5.492 0.051 2.306 1.106 0.008 1.605 1.053 0.053 

10 5.387 0.022 2.324 1.112 0.003 1.598 1.056 0.000 
11 5.189 0.000 2.341 1.090 0.006 1.602 1.041 0.047 
12 5.465 0.015 2.321 1.099 0.005 1.600 1.046 0.011 
13 5.291 0.008 2.317 1.096 0.011 1.597 1.053 0.006 
14 5.489 0.000 2.294 1.091 0.005 1.603 1.055 0.004 
15 5.426 0.027 2.314 1.098 0.000 1.612 1.061 0.080 
16 5.425 0.030 2.305 1.078 0.002 1.612 1.052 0.029 
17 5.452 0.028 2.299 1.085 0.015 1.617 1.043 0.028 
18 5.296 0.080 2.323 1.086 0.002 1.597 1.035 0.096 
19 5.349 0.040 2.321 1.082 0.002 1.606 1.023 0.033 
20 5.417 0.044 2.313 1.070 0.006 1.615 1.023 0.025 
21 5.295 0.038 2.322 1.069 0.006 1.622 1.024 0.001 
22 5.523 0.107 2.313 1.077 0.006 1.632 1.015 0.062 
23 5.499 0.054 2.318 1.071 0.000 1.620 1.021 0.000 
24 5.500 0.051 2.331 1.067 0.000 1.611 1.021 0.000 
25 5.616 0.015 2.306 1.072 0.014 1.619 1.051 0.056 
26 5.474 0.019 2.314 1.081 0.006 1.615 1.052 0.007 
27 5.443 0.014 2.319 1.077 0.005 1.611 1.047 0.000 
28 5.506 0.073 2.297 1.086 0.003 1.638 1.053 0.018 
29 5.524 0.000 2.317 1.075 0.006 1.624 1.060 0.014 
30 5.518 0.039 2.306 1.086 0.007 1.625 1.064 0.058 
31 5.593 0.016 2.327 1.090 0.004 1.630 1.068 0.050 
32 5.387 0.075 2.363 1.069 0.004 1.615 1.071 0.029 
33 5.476 0.000 2.355 1.069 0.002 1.622 1.071 0.081 
34 5.426 0.019 2.332 1.090 0.007 1.606 1.048 0.023 
35 5.313 0.002 2.356 1.078 0.007 1.585 1.012 0.040 
36 5.287 0.032 2.341 1.084 0.007 1.586 1.016 0.029 
37 5.278 0.007 2.340 1.077 0.009 1.577 1.015 0.050 
38 5.339 0.051 2.341 1. 060 0.004 1.579 1.015 0.023 
39 5.518 0.018 2.306 1.081 0.002 1.614 1.032 0.000 
40 5.419 0.035 2.328 1.064 0.003 1.604 1.031 0.057 
41 5.405 0.063 2.293 1.059 0.000 1.622 1.036 0.050 
42 5.400 0.042 2.298 1.081 0.013 1.640 1.046 0.057 
43 5.544 0.000 2.335 1.057 0.003 1.629 1.043 0.078 
44 5.551 0.020 2.303 1.057 0.007 1.663 1.061 0.066 
45 5.492 0.000 2.331 1.073 0.008 1.640 1.062 0.007 

46 
47 
48 
49 
50 
51 

5.547 
5.518 
5.404 
5.439 
5.370 
5.555 

0.007 
0.013 
0.057 
0.068 
0.000 
0.015 

2.313 
2.307 
2.333 
2.317 
2.340 
2.349 

1.069 
1.076 
1.056 
1.056 
1.059 
1.056 

0.005 
0.003 
0.008 
0.003 
0.006 
0.005 

1.645 
1.652 
1.633 
1.637 
1.619 
1.620 

1.065 
1.083 
1.073 
1.076 
1.076 
1.073 

0.000 
0.044 
0.046 
0.081 
0.009 
0.000 

-78



52 5.557 0.015 2.313 1.051 0.002 1.626 1.049 0.000 
53 5.269 0.038 2.343 1.035 0.004 1.631 1.028 0.072 
54 5.356 0.053 2.327 1.034 0.004 1.624 1.051 0.061 
55 5.454 0.037 2.320 1.040 0.007 1.635 1.063 0.021 
56 5.163 0.000 2.345 1.025 0.002 l.611 1.041 0.041 
57 5.416 0.027 2.339 1.020 0.012 1.617 1.064 0.021 
58 5.486 0.052 2.342 1.007 0.005 1.600 1.045 0.055 
59 5.379 0.015 2.326 1.015 0.008 1.611 1.038 0.036 
60 5.493 0.039 2.306 1.022 0.002 1.628 1.051 0.042 

MEAN 5.426 0.033 2.324 1.080 0.005 1.613 1.049 0.036 
END TIME: 17:57:50 
FULLS PAN 52.000 90.500 2l.000 227.000 0.000 11.400 0.000 0.000 
SPAN VDC 8.579 9.033 8.428 9.070 0.000 4.563 0.000 0.000 
MID SPAN 26.900 45.700 ll.500 97.200 0.000 5.560 0.000 0.000 
MID VDC 4.663 4.568 4.595 3.896 0.000 2.251 0.000 0.000 
ZERO GAS 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ZERO VDC 0.000 0.000 0.007 0.000 0.000 0.020 0.000 0.000 
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CJ-4022/NO. 2 SRU/C3B 
TEST DATE : 08-04-2005 
START TIME: 18:11:01 
FILE NAME C:\DAQ\22C3B .ID%

CHANNEL# NOX CO 02 S02 OFF CO2 OFF OFF 

CH.UNITS ppm ppm 9
0 ppm off 9

0 off off 
<MIN> <ANALYZER OUTPUT-VDC> 

0 5.288 0.000 2.314 1.052 0.017 1.646 1.265 0.010 

- 1 5.563 0.060 2.315 1.044 0.005 1.642 1.077 0.010 
2 5.444 0.031 2.326 1. 029 0.002 1.638 1.042 0.045 
3 5.531 0.050 2.325 1.029 0.002 1.647 1.051 0.077 
4 5.581 0.081 2.312 1.016 0.004 1.643 1.055 0.020 
5 5.591 0.043 2.311 1.025 0.004 1.649 1.062 0.000 
6 5.536 0.037 2.331 0.996 0.002 1.652 1.073 0.042 
7 5.585 0.044 2.332 1.006 0.005 1.656 1.066 0.014 
8 5.564 0.054 2.323 1.004 0.006 1.663 1.066 0.000 
9 5.530 0.063 2.334 0.994 0.000 1.659 1.071 0.004 

10 5.601 0.047 2.306 0.998 0.005 1.666 1.083 0.044 
11 5.605 0.103 2.316 1.008 0.008 1.669 1.100 0.064 
12 5.496 0.060 2.310 0.997 0.002 1.650 1.076 0.036 
13 5.597 0.000 2.319 0.989 0.002 1.667 1.082 0.000 
14 5.478 0.000 2.338 0.986 0.005 1.646 1.060 0.024 
15 5.517 0.033 2.338 0.981 0.006 1.648 1.042 0.085 
16 5.426 0.032 2.309 0.986 0.005 1.650 1.043 0.017 
17 5.282 0.000 2.329 1.000 0.006 1.652 1.038 0.028 
18 5.513 0.031 2.313 0.979 0.002 1.664 1.045 0.000 
19 5.371 0.000 2.336 0.972 0.002 1.652 1.043 0.026 
20 5.415 0.029 2.338 0.955 0.005 1.642 1.025 0.000 
21 5.495 0.076 2.314 0.980 0.005 1.653 1.048 0.044 
22 5.346 0.001 2.340 0.963 0.004 1.632 1.042 0.073 
23 5.368 0.076 2.334 0.954 0.000 1.649 1.051 0.089 
24 5.474 0.037 2.313 0.969 0.011 1.650 1.072 0.002 
25 5.276 0.000 2.371 0.957 0.000 1.637 1.061 0.000 
26 5.287 0.020 2.330 0.957 0.003 1.646 1.069 0.013 
27 5.326 0.000 2.345 0.968 0.007 1.662 1.083 0.000 
28 5.312 0.042 2.358 0.955 0.004 1.641 1.056 0.000 
29 5.422 0.033 2.350 0.951 0.005 1.647 1.036 0.073 
30 5.287 0.021 2.366 0.950 0.002 1.628 1.025 0.069 
31 5.299 0.041 2.377 0.948 0.001 1.624 1.029 0.000 
32 5.272 0.018 2.342 0.946 0.002 1.637 1.043 0.028 
33 5.149 0.022 2.374 0.934 0.001 1.632 1.029 0.044 
34 5.225 0.072 2.345 0.926 0.005 1.639 1.052 0.000 
35 5.086 0.038 2.374 0.918 0.003 1.619 1.031 0.042 
36 5.216 0.007 2.381 0.908 0.000 1.619 1.031 0.043 
37 5.252 0.062 2.370 0.904 0.002 1.627 1.044 0.002 
38 5.224 0.072 2.377 0.895 0.011 1.638 l.047 0.006 
39 5.203 0.062 2.362 0.884 0.001 1.640 l.06l 0.000 
40 5.249 0.000 2.391 0.881 0.007 1.653 1.051 0.072 
41 5.l91 0.079 2.384 0.873 0.004 l.632 1.034 0.033 
42 5.371 0.010 2.354 0.866 O.OOl l.629 l.027 0.003 

43 5.164 0.000 2.373 0.883 0.008 l.626 l.029 0.000 
44 5.285 0.000 2.387 0.870 0.002 1.637 l.Ol6 0.000 
45 5.274 0.077 2.364 0.890 0.006 1.637 1.023 0.000 
46 5.275 0.032 2.348 0.874 0.000 1.646 l.033 0.000 
47 5.36l 0.090 2.373 0.894 0.002 l.635 l.052 0.035 
48 
49 
50 
51 

5.125 
5.l8l 
5.293 
5.183 

0.057 
0.000 
O.Oll 
0.044 

2.396 
2.362 
2.362 
2.388 

0.889 
0.887 
0.896 
0.905 

0.000 
0.002 
0.007 
0.004 

l.6l9 
l.638 
l.645 
l.624 

l.049 
l.054 
l.069 
l.039 

0.066 
0.043 
0.002 
0.097 
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52 5.251 0.038 2.362 0.906 0.001 1.633 1.034 0.000 
53 5.072 0.045 2.376 0.887 0.005 1.608 1.030 0.000 
54 5.254 0.022 2.384 0.882 0.000 1.608 1.023 0.034 
55 5.304 0.038 2.375 0.896 0.000 1.627 1.030 0.037 
56 5.151 0.042 2.392 0.882 0.006 1.608 1.020 0.007 
57 5.264 0.028 2.354 0.879 0.006 1.617 1.032 0.020 
58 5.312 0.049 2.370 0.895 0.004 1.632 1.051 0.000 
59 5.217 0.032 2.403 0.872 0.003 1.610 1.060 0.037 
60 5.209 0.049 2.378 0.872 0.000 1.630 1.043 0.082 

MEAN 5.345 0.037 2.350 0.943 0.004 1.640 1.052 0.027 
END TIME: 19:10:50 
FULLS PAN 52.000 90.500 21.000 227.000 0.000 11.400 0.000 0.000 
SPAN VDC 8.579 9.033 8.428 9.070 0.000 4.563 0.000 0.000 
MID SPAN 26.900 45.700 11.500 97.200 0.000 5.560 0.000 0.000 
MID VDC 4.663 4.568 4.595 3.896 0.000 2.251 0.000 0.000 
ZERO GAS 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ZERO VDC 0.000 0.000 0.007 0.000 0.000 0.020 0.000 0.000 
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CJ-4022/NO. 2 SRU/C3C 
TEST DATE : 08-04-2005 
START TIME: 19:25:01 
FILE NAME C:\DAQ\22C3C .ID% 

CHANNEL# 
CH.UNITS 

NOX 
ppm 

CO 
ppm 

02 
% 

S02 
ppm 

OFF 
off 

CO2 
% 

OFF 
off 

OFF 
off 

<MIN> <ANALYZER OUTPUT-VDC> 
0 5.442 0.017 2.395 0.938 0.000 1.619 1.191 0.000 

1 5.254 0.028 2.403 0.908 0.000 1.621 1.057 0.020 

2 5.431 0.013 2.381 0.897 0.010 1.637 1.042 0.091 

3 5.265 0.007 2.371 0.884 0.011 1.639 1.060 0.077 

4 5.438 0.017 2.371 0.894 0.005 1.646 1.064 0.020 
5 5.390 0.037 2.389 0.903 0.004 1.632 1.078 0.070 

6 5.405 0.023 2.405 0.888 0.011 1.646 1.090 0.000 
7 5.442 0.012 2.418 0.883 0.000 1.634 1.056 0.015 

8 5.485 0.001 2.410 0.880 0.005 1.664 1.066 0.012 

9 5.404 0.015 2.404 0.878 0.000 1.665 1.062 0.058 

10 5.470 0.012 2.454 0.878 0.007 1.646 1.056 0.000 

11 5.690 0.039 2.431 0.883 0.004 1.633 1.050 0.027 

12 5.574 0.009 2.446 0.863 0.004 1.619 1.041 0.072 

13 5.658 0.000 2.424 0.884 0.006 1.648 1.073 0.127 
14 5.668 0.037 2.448 0.885 0.002 1.641 1.095 0.028 
15 5.476 0.026 2.436 0.859 0.003 1.653 1.092 0.023 
16 5.462 0.041 2.441 0.860 0.002 1.654 1.076 0.030 
17 5.494 0.066 2.472 0.863 0.007 1.634 1.068 0.048 
18 5.344 0.050 2.454 0.862 0.006 1.652 1.054 0.000 
19 5.337 0.000 2.490 0.847 0.000 1.615 1.044 0.062 
20 5.411 0.000 2.489 0.838 0.006 1.617 1.040 0.019 
21 5.234 0.127 2.502 0.845 0.002 1.584 1.032 0.000 
22 5.157 0.102 2.524 0.834 0.001 1.575 1.003 0.009 
23 5.098 0.000 2.473 0.830 0.003 1.604 1.034 0.071 
24 5.130 0.014 2.465 0.834 0.002 1.619 1.060 0.029 
25 4.997 0.000 2.486 0.842 0.007 1.593 1.043 0.046 
26 4.906 0.033 2.458 0.815 0.007 1.614 1.031 0.028 
27 5.061 0.051 2.486 0.818 0.006 1.593 1.032 0.003 
28 4.963 0.067 2.465 0.816 0.002 1.620 1.042 0.031 
29 5.028 0.014 2.448 0.821 0.002 1.624 1.037 0.026 
30 5.008 0.004 2.472 0.804 0.002 1.620 1.034 0.044 
31 4.993 0.053 2.468 0.799 0.002 1.606 1.037 0.089 
32 5.219 0.000 2.483 0.806 0.002 1.608 1.042 0.059 
33 5.109 0.000 2.494 0.794 0.002 1.580 1.041 0.000 
34 5.142 0.000 2.472 0.802 0.002 1.601 1. 050 0.030 
35 5.234 0.041 2.459 0.806 0.007 1.617 1.056 0.020 
36 5.067 0.000 2.479 0.788 0.006 1.618 1.060 0.013 
37 5.033 0.042 2.469 0.800 0.000 1.623 1.048 0.051 
38 5.104 0.078 2.454 0.800 0.004 1.628 1.038 0.048 
39 5.024 0.016 2.492 0.806 0.006 1.612 1.016 0.029 
40 5.046 0.000 2.492 0.791 0.002 1.610 1.024 0.037 
41 5.083 0.000 2.505 0.780 0.004 1.589 1.020 0.000 
42 5.148 0.041 2.477 0.774 0.000 1.591 1.032 0.089 
43 5.014 0.000 2.489 0.777 0.000 1.596 1.060 0.048 

44 5.019 0.015 2.520 0.778 0.002 1.567 1.045 0.033 

45 
46 
47 
48 
49 
50 
51 

5.076 
5.195 
4.990 
4.965 
5.212 
5.049 
5.194 

0.041 
0.000 
0.035 
0.073 
0.045 
0.011 
0.000 

2.486 
2.472 
2.467 
2.482 
2.494 
2.510 
2.512 

0.777 
0.785 
0.788 
0.777 
0.777 
0.777 
0.782 

0.003 
0.001 
0.000 
0.003 
0.001 
0.000 
0.000 

1.600 
1.617 
1.628 
1.622 
1.615 
1.602 
1.580 

1.042 
1.044 
1.047 
1.034 
1.036 
1.025 
1.021 

0.000 
0.046 
0.046 
0.045 
0.045 
0.052 
0.058 

-88



52 5.070 0.044 2.468 0.781 0.001 1.610 1.046 0.045 
53 5.217 0.030 2.489 0.780 0.005 1.598 1.055 0.000 
54 5.138 0.059 2.492 0.779 0.000 1. 587 1.177 0.083 
55 5.026 0.011 2.527 0.789 0.002 1.575 1.378 0.011 
56 5.026 0.042 2.535 0.769 0.003 1.559 1.402 0.120 
57 5.213 0.000 2.472 0.774 0.000 1.618 1. 416 0.031 
58 5.129 0.046 2.487 0.790 0.007 1.619 1.391 0.033 
59 4.954 0.024 2.495 0.782 0.000 1.611 1.259 0.033 
60 5.070 0.000 2.467 0.772 0.000 1.606 1.160 0.047 

MEAN 5.211 0.026 2.464 0.825 0.003 1.616 1.080 0.038 
END TIME: 20:24:50 
FULLS PAN 52.000 90.500 21.000 227.000 0.000 11.400 0.000 0.000 
SPAN VDC 8.579 9.033 8.428 9.070 0.000 4.563 0.000 0.000 
MID SPAN 26.900 45.700 11.500 97.200 0.000 5.560 0.000 0.000 
MID VDC 4.663 4.568 4.595 3.896 0.000 2.251 0.000 0.000 
ZERO GAS 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ZERO VDC 0.000 0.000 0.007 0.000 0.000 0.020 0.000 0.000 

-89



( 

! 
......... :.6 .:..........•.......
••••••••••,••.•.• '00··· ••• ••·...····,·, .,., t' ·..··T'·,·,·,· ~ , ,., t.. ·,·,·, · ·f .. 

. . . . 

. . .... ,., , ~ ,., 'l" ·1 ·· .. ······· ,I···· , i, , !., , i·,·,··.. .. j.,., , . w 
('l"") 

W 
N 
N 

....... :; "': .
................ '1 1.. , 0.,.,., l'·'·'·,· ·i ·,··· T..·, .. ·.. ··· ..•.. r ·
 

................. l.· ..· ··.·l···.· t···.· .. ····· ·t············ ·I·········· ..· t..··· .. ······ .. ··1·· .. ······ .. ·.. 1· ············t··· ·······
 

I 
IS) 

IS w.") IS L.l') (Sj ~ lSI U') CSl t.n ~ 

• • • • • . . • • • . 
t.{') N lSI i- t,.{j N lSI i- ton N lSI 

N ~ ~ .......-t
N N ~
 

0 ('-oJ N
 

-90



~ 

u 
N 
N 

--.-.-.-.-·-------!----.-.-.-.-.----r-------.-.-.-.--!··-------·-·-·-·-1-···-------···-·-[··-------- .. -····[··- .. -------···---!-·-·-----------··~-·-···-----------l·-· .- ... --.-----

i : I 

- ···~ · ··l · ·t····,·,· ·f··,·,·· ..· ·I .. ···,···,··· l- l , , 1 , , 

--- -- -- -- -- --- -t ----- ---- --- -~ -----.- ---- ---t- -.- ------- -- -1'-- -. ------- -j -- - - - -. --..-+-- ---. ---- -- t -- -- --... --- ~- -- -- --. ----r- -- -- --- ---
i 

-- ----- .. -----------. -------1'-------- -----1--------- ---. ~----------- .... ~- ----- .. ----- --- ------.----- -. -- ------------ t- ..·.. -----------; 

··,···,·,··· j· .. ·····,···,· .. ·t· ············j ·, .,., ~ , ~., , i , j - .. --··t·,······· ··I· . 
:: :: :: 

-91



~ 

u 
N 
N 

u") lS:l ~ ~ Li"J lS:llSI ~ lSI l:S)
L{') lSI i'- t...n N lSI r-- t..r.l NN . . . • • • •• • U"') ("l"') N

. ....... l:S)

lSI co r-N 

"""'" 

.·-----------.·.-.1·.···········---.~·-·-·------------t--·-·----·----·t··········-··-·-- 1 ---·-·······-----t-.. '.'.'.'.'. ···t-··············-·~··----·····-·-·-t--····---··-····· 

••.• 0:'. ••••• ,.,.1.' ••••••::•••••••• ,., •...•. .0.:. ••••••..••..•. , ••..............,.,.,l , ;, i , 1,.,., : , , ! ,........
u 

~ : ~ 

j 

) i 
! .-- -- -.- ·l········· -- -~ ------ -t· -. -. - 1".'" -. -. -.-.- ---~ -- -. - -. -. --- --r-- ..- -. ~ t··-·· -. -. -. -. -.. ~. -..--- -. -. -. - t· -- -- -- --- . CS1 

N 

....+ ,.,.,.,., ~ , ,.,.,~ I., .,.,.............. ,.,1····· ·····,! , ·'f' ,·· ..· ···t· .,.,.,., ! 1 ,. 
)

: :
 

u'".) lSI 

--e --t ~ 

WON 

-92

http:������..��..�


CJ-4022/NO. 2 SRU/C3D
 
TEST DATE : 08-04-2005 
START TIME: 20:38:01 
FILE NAME C:\DAQ\22C3D .ID%" 

CHANNEL# NOX CO 02 S02 OFF CO2 OFF OFF 

CH.UNITS ppm ppm ~ 
0 ppm off ~ 

0 off off 
<MIN> <ANALYZER OUTPUT-VDC> 

0 4.937 0.000 2.529 0.842 0.000 1.577 1.206 0.024 

1 5.058 0.048 2.528 0.826 0.000 1.604 1.110 0.000 

2 5.203 0.048 2.524 0.819 0.003 1.597 1.086 0.050 

3 5.206 0.091 2.540 0.810 0.003 1.578 1.075 0.050 
4 5.256 0.035 2.510 0.807 0.002 1.602 1.079 0.068 
5 5.101 0.026 2.511 0.810 0.003 1.589 1.060 0.026 
6 5.269 0.042 2.510 0.815 0.006 1.612 1.045 0.009 
7 5.062 0.013 2.509 0.804 0.002 1.603 1.051 0.023 
8 4.867 0.000 2.564 0.795 0.005 1.562 1.038 0.007 
9 4.963 0.038 2.531 0.794 0.004 1.584 1.028 0.094 

10 5.071 0.079 2.522 0.806 0.005 1.585 1.047 0.006 
11 5.087 0.021 2.531 0.807 0.006 1.576 1.118 0.024 
12 4.926 0.049 2.515 0.800 0.002 1.564 1.335 0.026 
13 4.963 0.043 2.528 0.816 0.004 1.563 1.423 0.046 
14 4.963 0.022 2.561 0.820 0.003 1.545 1.396 0.043 
15 5.042 0.026 2.541 0.815 0.002 1.545 1.378 0.041 
16 4.998 0.000 2.554 0.819 0.005 1.541 1.308 0.046 
17 5.002 0.000 2.529 0.825 0.007 1.567 1.175 0.000 
18 5.005 0.040 2.515 0.839 0.002 1.595 1.125 0.000 
19 4.907 0.063 2.548 0.806 0.004 1.567 1.070 0.035 
20 4.926 0.038 2.536 0.799 0.000 1.569 1.045 0.002 
21 4.932 0.000 2.524 0.815 0.007 1.581 1.055 0.049 
22 4.864 0.059 2.554 0.806 0.002 1.566 1.041 0.000 
23 4.819 0.050 2.520 0.811 0.001 1.579 1.059 0.061 
24 4.869 0.028 2.549 0.811 0.000 1.559 1.039 0.016 
25 4.921 0.038 2.561 0.797 0.002 1.543 1.033 0.041 
26 4.967 0.006 2.568 0.804 0.001 1.534 1.028 0.030 
27 4.862 0.085 2.546 0.780 0.003 1.545 1.006 0.037 
28 4.932 0.042 2.515 0.804 0.010 1.594 1.030 0.099 
29 4.978 0.000 2.528 0.803 0.001 1.591 1.025 0.001 
30 4.902 0.037 2.536 0.787 0.000 1.589 1.038 0.077 
31 4.945 0.008 2.550 0.778 0.000 1.557 1.051 0.002 
32 4.894 0.031 2.523 0.776 0.004 1.579 1.141 0.087 
33 4.964 0.036 2.556 0.785 0.000 1.557 1.318 0.096 
34 5.041 0.003 2.552 0.776 0.008 1.574 1.414 0.055 
35 4.967 0.083 2.515 0.771 0.000 1.586 1.431 0.048 
36 4.906 0.045 2.548 0.766 0.004 1.565 1.390 0.000 
37 5.025 0.000 2.563 0.789 0.002 1.554 1.296 0.073 
38 5.014 0.004 2.547 0.789 0.000 1.577 1.176 0.045 
39 4.985 0.051 2.548 0.785 0.000 1.576 1.094 0.000 
40 5.071 0.000 2.493 0.795 0.006 1.619 1.093 0.050 
41 4.997 0.033 2.537 0.786 0.002 1.584 1.064 0.009 
42 4.901 0.033 2.525 0.788 0.006 1.593 1.054 0.009 
43 5.071 0.000 2.526 0.793 0.002 1.594 1.057 0.081 
44 4.784 0.054 2.554 0.790 0.000 1.565 1.033 0.012 
45 4.937 0.044 2.536 0.789 0.002 1.578 1.037 0.049 
46 5.080 0.000 2.538 0.810 0.004 1.571 1.036 0.080 
47 4.835 0.000 2.568 0.806 0.001 1.544 1.013 0.000 

48 
49 
50 
51 

5.007 
5.023 
4.956 
5.137 

0.034 
0.026 
0.058 
0.024 

2.532 
2.511 
2.526 
2.515 

0.812 
0.822 
0.807 
0.830 

0.005 
0.004 
0.005 
0.001 

1.580 
1.594 
1.580 
1.603 

1.018 
1.024 
1.022 
1.061 

0.007 
0.090 
0.061 
0.059 
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52 4.844 0.011 2.552 0.808 0.003 1.567 1.069 0.044 
53 4.906 0.039 2.535 0.802 0.002 1.583 1.232 0.030 
54 5.006 0.014 2.533 0.819 0.004 1.582 1.388 0.024 
55 4.948 0.000 2.562 0.811 0.006 1.576 1. 420 0.044 
56 4.930 0.058 2.564 0.807 0.003 1.554 1.387 0.056 
57 5.070 0.049 2.509 0.813 0.006 1.589 1.366 0.056 
58 4.936 0.039 2.581 0.797 0.000 1.561 1.266 0.048 
59 4.884 0.001 2.563 0.801 0.003 1.553 1.130 0.053 
60 4.985 0.084 2.546 0.806 0.000 1.567 1.059 0.000 

MEAN 4.982 0.032 2.537 0.803 0.003 1.575 1.142 0.038 
END TIME: 21:37:50 
FULLSPAN 52.000 90.500 21.000 227.000 0.000 11.400 0.000 0.000 
SPAN VDC 8.579 9.033 8.428 9.070 0.000 4.563 0.000 0.000 - MID SPAN 26.900 45.700 11.500 97.200 0.000 5.560 0.000 0.000 
MID VDC 4.663 4.568 4.595 3.896 0.000 2.251 0.000 0.000 
ZERO GAS 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ZERO VDC 0.000 0.000 0.007 0.000 0.000 0.020 0.000 0.000 
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CEDAQ CALIBRATION TABLE 

DATE:08-03-2005 
TIME:14:33:17 
FILE:C:\DAQ\22C1.CAL 

CHANNEL# NOX CO 02 S02 OFF CO2 OFF OFF 
CH.UNITS ppm ppm % ppm off s

0 off off 

FULLS PAN 52.000 90.500 21.000 227.000 0.000 11.400 0.000 0.000 
SPAN VDC 8.579 9.033 8.418 9.102 0.000 4.568 0.000 0.000 

MID SPAN 26.900 45.700 11.500 97.200 0.000 5.560 0.000 0.000 
SPAN VDC 4.663 4.568 4.592 3.914 0.000 2.244 0.000 0.000 

ZERO GAS 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ZERO VDC 0.000 0.000 0.010 0.000 0.000 0.024 0.000 0.000 
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CEDAQ CALIBRATION TABLE 

DATE:08-04-2005 
TIME:08:59:42 
FILE:C:\DAQ\22C2.CAL 

CHANNEL# NOX CO 02 S02 OFF CO2 OFF OFF 
CH.UNITS ppm ppm g... 

0 ppm off g... 
0 off off 

FULLS PAN 52.000 90.500 21.000 227.000 0.000 11.400 0.000 0.000 
SPAN VDC 8.579 9.033 8.428 9.070 0.000 4.563 0.000 0.000 

MID SPAN 26.900 45.700 11.500 97.200 0.000 5.560 0.000 0.000 
SPAN VDC 4.663 4.568 4.595 3.896 0.000 2.251 0.000 0.000 

ZERO GAS 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ZERO VDC 0.000 0.000 0.007 0.000 0.000 0.020 0.000 0.000 
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CEDAQ-ANALYZER RESPONSE TIME TEST (each interval=5 sec.) 

END TIME: 08-03-2005
 
START TIME:14:37:29
 
FILE NAME:C:\DAQ\22RT1 .ID%
 
TEST NAME:CJ-4022/INITIAL BIAS & RT/RT1
 

CO2 OFF OFFCHANNEL# NOX co 02 S02 OFF 
~ ~ 00CH.UNITS ppm ppm ppm off off off 

0.000 0.000 0.022 0.015 0.000 0.017 0.349 0.110
50~ --yO 

1 0.000 0.000 0.027 0.017 0.000 0.007 0.234 0.000 
2 0.000 0.007 0.027 0.012 0.000 0.020 0.168 0.054 
3 0.093 0.103 0.024 0.027 0.000 0.022 0.127 0.017 
4 0.125 0.000 0.046 0.005 0.000 0.020 0.081 0.000 
5 0.054 0.000 0.134 0.015 0.000 0.063 0.076 0.000 
6 0.000 0.000 0.095 0.032 0.000 0.017 0.078 0.134 
7 0.137 0.037 0.049 0.173 0.000 0.010 0.068 0.000 
8 0.000 0.000 0.032 0.442 0.000 0.022 0.071 0.000 

V[> ~(OI (e..'f~ 9 0.083 0.000 0.032 0.947 0.000 0.012 0.046 0.000 
10 0.076 0.000 0.022 1.543 0.002 0.017 0.078 0.000r...., 

NO~ 1:10 
(j) 1:"10 
01.- , ~ to 
50l. ;).'30 
COl (:(0 

11 0.129 0.000 0.012 2.041 0.024 0.005 0.081 0.088 
12 0.134 0.000 0.020 2.437 0.022 0.020 0.117 0.000 
13 0.000 0.000 0.020 2.688 0.042 0.032 0.107 0.010 
14 0.000 0.000 0.020 2.883 0.063 0.007 0.146 0.012 
15 0.046 0.000 0.020 3.042 0.034 0.010 0.149 0.000 
16 0.107 0.000 0.022 3.135 0.044 0.017 0.164 0.115 
17 0.142 0.085 0.022 3.193 0.066 0.020 0.154 0.061 
18 0.000 0.085 0.017 3.264 0.039 0.022 0.164 0.151 
19 0.000 0.000 0.020 3.308 0.051 0.022 0.159 0.000 

0.000 0.012 0.020 3.335 0.078 0.007 0.181 0.142DO~~C6.Ie-20 
0.000 0.093 0.017 3.362 0.039 0.020 0.166 0.017 

q~ CLT ;; 0.042 0.068 0.020 3.386 0.061 0.020 0.173 0.000 

{'lox I~l~ 

CO I ;I.(S

O~ 1:'20 

501.... ).:3~ 

COl- I:~ 

23 0.129 0.095 0.012 3.416 0.071 0.007 0.166 0.000 
24 0.000 0.042 0.017 3.445 0.037 0.005 0.173 0.000..... 
25 0.000 0.027 0.010 3.464 0.066 0.022 0.183 0.000 
26 0.098 0.078 0.010 3.472 0.078 0.020 0.198 0.125 
27 0.000 0.000 0.015 3.496 0.049 0.032 0.178 0.125 .... 28 0.000 0.029 0.024 3.501 0.071 0.005 0.203 0.081 
29 0.066 0.000 0.022 3.508 0.078 0.005 0.217 0.078 
30 0.000 0.085 0.017 253.530 0.049 0.032 0.205 0.107 
31 0.059 0.000 0.017 3.533 0.059 0.020 0.217 0.010 
32 0.000 0.000 0.017 3.542 0.076 0.012 0.229 0.146 
33 0.000 0.037 0.005 3.538 0.051 0.017 0.208 0.000 
34 0.095 0.000 0.027 3.572 0.063 0.020 0.210 0.142 
35 0.000 0.061 0.010 3.584 0.081 0.022 0.222 0.000 
36 0.017 0.000 0.012 3.586 0.051 0.002 0.212 0.125 
37 0.000 0.034 0.020 3.589 0.071 0.012 0.210 0.000 
38 0.110 0.010 0.012 3.589 0.076 0.007 0.212 0.000 
39 0.105 0.000 0.015 3.608 0.049 0.015 0.200 0.078 
40 0.024 0.093 0.020 3.604 0.073 0.017 0.210 0.000 
41 0.000 0.000 0.010 3.621 0.068 0.020 0.208 0.000 
42 0.098 0.000 0.012 3.628 0.054 0.010 0.212 0.127 
43 0.032 0.078 0.015 3.625 0.076 0.024 0.212 0.000 
44 0.000 0.020 0.012 3.645 0.063 0.034 0.210 0.000 
45 0.146 0.059 0.022 3.650 0.046 0.012 0.203 0.088 

0.03946 0.151 0.000 0.020 3.652 0.071 0.007 0.203 
0.012 3.660 0.071 0.032 0.203 0.08347 0.000 0.000 

0.02748 0.000 0.000 0.020 3.650 0.044 0.005 0.200 
0.085 0.020 0.203 0.14249 0.127 0.054 0.010 3.672 

0.200 0.11550 0.000 0.000 0.017 3.662 0.076 0.010 
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51 0.061 0.000 0.020 3.665 0.046 0.007 0.195 0.049 
52 0.046 0.000 0.017 3.674 0.068 0.022 0.183 0.000 
53 0.149 0.066 0.015 3.669 0.078 0.015 0.203 0.000 
54 0.000 0.000 0.010 3.687 0.049 0.005 0.186 0.000 
55 0.000 0.000 0.007 3.684 0.066 0.012 0.208 0.034 
56 0.000 0.020 0.015 3.682 0.085 0.017 0.198 0.000 
57 0.142 0.032 0.012 3.687 0.066 0.017 0.188 0.032 
58 0.000 0.063 0.012 3.699 0.051 0.024 0.193 0.000 
59 

t-4 -760 
0.000 
0.056 

0.000 
0.000 

0.015 3.701 
0.010 100 3.706 

0.081 
0.068 

0.005 
0.010 

0.210 
0.205 

0.112 
0.000 

61 0.000 0.000 0.012 3.701 0.054 0.027 0.193 0.000 
62 0.020 0.000 0.012 3.713 0.071 0.022 0.205 0.042 
63 0.054 0.000 0.012 3.706 0.081 0.010 0.188 0.015 
64 0.000 0.078 0.012 3.738 0.063 0.010 0.200 0.129 
65 0.098 0.051 0.007 3.726 0.054 0.017 0.193 0.134 
66 0.000 0.000 0.017 3.728 0.085 0.017 0.178 0.000 
67 0.093 0.029 0.017 3.730 0.073 0.012 0.178 0.139 
68 0.000 0.000 0.010 3.728 0.049 0.007 0.178 0.144 
69 0.000 0.063 0.015 3.730 0.076 0.027 0.178 0.076 
70 0.000 0.002 0.125 3.745 0.081 0.054 0.200 0.115 
71 0.000 0.000 0.266 3.743 0.059 0.120 0.220 0.000 
72 2.266 0.000 0.137 3.667 0.061 0.054 0.244 0.107 
73 3.940 0.000 0.054 3.379 0.073 0.015 0.244 0.000 
74 q~;'4. 277 0.000 0.024 2.837 0.046 0.024 0.254 0.012 
75 4.482 0.000 0.015 2.202 0.010 0.034 0.269 0.098 
76 4.531 0.002 0.017 1.750 0.017 0.010 0.273 0.000 
77 4.473 0.000 0.020 1.304 0.010 0.015 0.261 0.005 
78 4.319 0.005 0.012 0.996 0.000 0.020 0.220 0.000 
79 4.409 0.044 0.015 0.789 0.000 0.024 0.220 0.098 
80 4.531 0.000 0.010 0.667 0.007 0.010 0.225 0.000 
81 4.392 0.000 0.010 0.554 0.000 0.010 0.210 0.000 
82 4.502 0.000 0.012 0.500 0.000 0.005 0.215 0.027 
83 4.395 0.000 0.012 0.452 0.002 0.034 0.217 0.000 
84 4.363 0.000 0.012 0.408 0.000 0.027 0.217 0.076 
85 4.497 0.000 0.010 0.378 0.000 0.007 0.198 0.081 
86 4.277 0.000 0.007 0.369 0.000 0.020 0.210 0.142 
87 4.436 0.000 0.010 0.349 0.000 0.017 0.222 0.063 
88 4.590 0.000 0.017 0.313 0.000 0.015 0.210 0.098 
89 4.448 0.000 0.010 0.308 0.000 0.024 0.198 0.000 

(0 ~90 tci)4. 285 0.000 0.015 0.283 0.000 0.007 0.208 0.139 
91 
92 

4.583 
4.265 

0.098 
0.100 

0.010')0.269 
0.012 0.283 

0.000 
0.000 

0.007 
0.017 

0.200 
0.200 

0.142 
0.144 

93 4.351 0.020 0.007 0.254 0.005 0.010 0.217 0.105 
94 4.368 0.103 0.020 0.251 0.000 0.000 0.173 0.120 
95 4.546 0.000 0.015 0.237 0.000 0.005 0.198 0.000 
96 4.365 0.000 0.015 0.220 0.000 0.017 0.210 0.000 
97 4.314 0.000 0.005 0.229 0.000 0.032 0.205 0.000 
98 4.458 0.000 0.017 0.225 0.000 0.007 0.171 0.000 
99 4.575 0.083 0.005 0.215 0.000 0.005 0.195 0.076 

100 4.307 0.071 0.020 0.198 0.000 0.027 0.212 0.024 
101 4.287 0.015 0.020 0.200 0.000 0.024 0.186 0.000 
102 2.832 0.251 0.020 0.186 0.000 0.012 0.181 0.000 
103 0.935 0.132 0.015 0.190 0.000 0.020 0.171 0.129 
104 0.295 1.235 0.012 0.181 0.000 0.010 0.127 0.000 

105 If)lJ .159 
106 0.049 
107 0.149 
108 0.046 
109 0.181 
110 0.000 

1.389 
2.930 
2.834 
3.894 
3.901 

~4 .424_ 

0.012 
0.010 
0.010 
0.000 
0.012 
0.010 

0.186 
0.178 
0.173 
0.156 
0.164 
0.151 

0.000 
0.000 
0.000 
0.000 
0.005 
0.000 

0.017 
0.034 
0.015 
0.005 
0.029 
0.024 

0.117 
0.142 
0.137 
0.154 
0.178 
0.188 

0.095 
0.120 
0.132 
0.137 
0.000 
0.000 
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111 0.117 4.258 0.010 0.156 0.000 0.012 0.220 0.000 
112 0.134 4.436 0.000 0.154 0.002 0.005 0.227 0.000 
113 0.007 4.521 0.007 0.171 0.000 0.020 0.217 0.000 
114 0.046 4.507 0.015 0.122 0.000 0.034 0.217 0.000 
115 0.000 4.424 0.007 0.132 0.000 0.015 0.229 0.000 
116 0.159 4.382 0.007 0.142 0.000 0.007 0.229 0.000 
117 0.000 4.421 0.010 0.142 0.000 0.022 0.242 0.024 
118 0.000 4.355 0.000 0.100 0.000 0.007 0.212 0.000 
119 0.000 4.551 0.010 0.122 0.000 0.017 0.229 0.005 
120 0.156 4.392 0.010 0.125 0.000 0.012 0.237 0.134 
121 0.100 4.553 0.010 0.122 0.000 0.010 0.232 0.000 
122 0.000 4.453 0.007 0.112 0.000 0.020 0.229 0.000 
123 0.022 4.519 0.010 0.120 0.000 0.020 0.225 0.000 
124 0.000 4.468 0.007 0.120 0.000 0.005 0.237 0.000 
125 0.000 4.397 0.007 0.139 0.000 0.020 0.249 0.020 
126 0.000 4.480 0.012 0.125 0.000 0.020 0.247 0.144 

..... 127 
128 

0.000 
0.000 

4.446 
4.380 

0.002 
0.005 

0.127 
0.117 

0.000 
0.000 

0.020 
0.029 

0.232 
0.229 

0.000 
0.132 

129 0.149 4.421 0.012 0.110 0.000 0.012 0.234 0.000 

~ICO).... ~130 
131 

a . aaa /00 4.49 a 
0.142 4.382 

0.010 
0.010 

0.112 
0.115 

0.000 
0.000 

0.007 
0.022 

0.239 
0.227 

0.081 
0.000 

132 0.139 4.387 0.015 0.115 0.000 0.024 0.217 0.000 
133 0.049 4.426 0.015 0.105 0.000 0.007 0.225 0.115 
134 0.000 4.468 0.002 0.090 0.000 0.002 0.222 0.039 
135 0.000 4.497 0.007 0.088 0.000 0.015 0.239 0.000 
136 0.000 4.563 0.007 0.095 0.000 0.024 0.242 0.000 
137 0.000 4.482 0.005 0.093 0.000 0.015 0.227 0.000 
138 0.142 4.543 0.007 0.088 0.000 0.010 0.225 0.134 
139 0.010 4.561 0.005 0.105 0.000 0.017 0.232 0.088 
140 0.000 4.387 0.100 0.093 0.000 0.073 0.229 0.000 
141 0.000 4.238 1. 458 0.103 0.000 1.506 0.425 0.000 
142 0.000 4.399 3.140 0.095 0.000 3.455 0.979 0.105 
143 0.000 3.157 4.009 0.083 0.000 4.182 1.497 0.042 
144 
145 

0.000 
0.000 

3.220 Qc{4.365 
3.313 4.485 

0.100 
0.107 

a . aaa '7>'t! . 3 95 
0.000 4.458 

1.885 
2.148 

0.127 
0.129 

146 0.000 1.814 4.519 0.100 0.000 4.456 2.307 0.000 
147 0.034 1.785 4.543 0.093 0.000 4.468 2.419 0.000 
148 0.000 0.872 4.539 0.090 0.000 4.487 2.476 0.000 
149 0.149 0.879 4.551 0.083 0.000 4.495 2.515 0.073 
150 0.000 0.334 4.543 0.081 0.000 4.502 2.556 0.000 
151 
152 

a . aaa '';-0 . 137 
0.000 0.000 

4.546 
4.546 

0.073 
0.071 

0.000 
0.000 

4.487 
4.492 

2.568 
2.585 

0.154 
0.061 

153 0.142 0.037 4.548 0.090 0.000 4.524 2.588 0.110 
..... 154 0.000 0.000 4.551 0.093 0.000 4.512 2.566 0.002 

155 0.000 0.051 4.553 0.081 0.000 4.497 2.588 0.056 
156 0.000 0.000 4.556 0.063 0.000 4.512 2.598 0.000 
157 0.000 0.000 4.551 0.071 0.000 4.514 2.585 0.000 
158 0.117 0.000 4.553 0.068 0.000 4.512 2.605 0.059 
159 0.000 0.054 4.548 0.083 0.000 4.519 2.603 0.024 

1'11--7160 0.000 O. 037 J004. 558 0.066 a . aaa JOO 4 . 5 a7 2.590 0.107 
161 0.139 0.032 4.551 0.078 0.000 4.502 2.595 0.117 
162 0.000 0.056 4.553 0.078 0.000 4.539 2.590 0.051 
163 0.000 0.063 4.548 0.068 0.000 4.521 2.593 0.032 
164 
165 
166 
167 
168 
169 
170 

0.000 
0.020 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.063 
0.015 
0.000 

4.553 
4.561 
4.551 
4.556 
4.548 
4.529 
4.524 

0.066 
0.076 
0.073 
0.071 
0.063 
0.056 
0.071 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

4.512 
4.512 
4.526 
4.534 
4.502 
4.478 
4.512 

2.593 
2.593 
2.571 
2.576 
2.583 
2.568 
2.556 

0.000 
0.000 
0.000 
0.000 
0.000 
0.071 
0.007 
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171 0.000 0.063 3.821 0.056 0.000 3.743 2.454 0.127 
172 0.015 0.000 2.061 0.066 0.000 1.750 2.007 0.056 
173 0.044 0.085 0.942 0.085 0.000 0.737 1.487 0.000 
174 0.000 0.000 0.454 0.088 0.000 0.366 1.074 0.000 
175 0.132 0.000 0.232 0.105 0.000 0.227 0.779 0.000 
176 0.000 o. 000 q)"""o .122 0.095 a . aaa q~O . 161- 0.569 0.000 
177 0.139 0.112 0.083 0.103 0.000 0.103 0.410 0.000 
178 0.000 0.046 0.059 0.095 0.000 0.088 0.293 0.000 
179 0.000 0.146 0.044 0.098 0.000 0.081 0.232 0.000 
180 0.000 0.000 0.039 0.083 0.000 0.063 0.181 0.015 
MAX 0.139 0.146 4.556 0.098 0.002 4.512 2.583 0.015 

END TIME: 14:51:50 
FULLSPAN 52.000 90.500 21.000 227.000 0.000 11.400 0.000 0.000 
SPAN VDC 8.579 9.033 8.418 9.102 0.000 4.568 0.000 0.000 
MID SPAN 26.900 45.700 11.500 97.200 0.000 5.560 0.000 0.000 
MID VDC 4.663 4.568 4.592 3.914 0.000 2.244 0.000 0.000 
ZERO GAS 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ZERO VDC 0.000 0.000 0.010 0.000 0.000 0.024 0.000 0.000 
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Date: August 3, 2005 CETCON. Inc. Operator: LKS 

Plant: 

Unit: 

TPI Petroleum, Inc. 

NO.2 SRU Tail Gas Incinerator NOx/CO ANALYZER CALIBRATION DATA 
Job No.: CJ-4022A 

Model: 

Analyzer: 
Make: TECO 

NOx 

42C 

I 
I 

Serial Number: 
Span: 
Units: 

60 
ppm = VDC 

10 
65868-350 Zero Gas: 

High Range Gas: 
Mid Range Gas: 

0.0 I 0.0 I SSG-1354 

52.0 I 86,7 I CC-55299 
269 I 44.8 I CC-101611 

::v@i~~mTmiMpfm~~iiFif:Qyonc#~or 

Mid Range: 40-60%, High Range 80·100% 

$~Jil)t@AA1~#9i~'re~fml(:::::·;)'Zlliq:} W:~fIDf/%i$.iW!IIt)MI~:« ~ttt)f;::o/~::$J'#l~ .:}fJgij.l~tN:G:$'fu!N Error 

Analyzer Response 00 0.0 27.4 0.8 52,2 I 0.3 1:$ 2% Span 

l$y~t~ma;@~::l~~fm:\::)%( ••::......4~r9::V:< 'S~~;~~:;,:~rt>:!~Hf) ~(~;%$~ij Bias 95% Response Time )Q~~~ljt%l:P~~j:~l~) 
System Response 0.0 0,0 26,8 -1.0 :$ 5% Span Minutes:Seconds 

IBias Gas Used (Mid/High)? I I Mid I I 26.9 Ippm Calibration Error Response =1 27.4 !ppm 

0.0 0.0 I 26.8 I 26.6 -03 I -1.3 I 32.248 I 32.490 

i···:jll~f.ilj~jiRff.I'·!ilj:·j!j!··il':·~\I:';\f(;s,ri:::!li::0\11';t8i~):~:~r~~II::::::r-I:I'Jo:i:li'~t;'!':I~:·:::::::,:I.~lii~:·li:fll~III:;' 
I 0,0 0.0 

C1B I 00 0.0 0.0 I 0.0 I 26.6 I 26.8 I 0.3 -1,0 I 32.759 I 33.004 

C1C I 0.0 0.0 00 I 0.0 I 268 I 26.6 I -0.3 I -1.3 I 31.883 I 32.122 
britt:$ 3% Span, Bias:$ 5% Span 

r~~rtiK(p1f6fd:W~:(#~lOO{1 rp.Y.lOij~i1(FJ co 
Serial Number: 0401404630 Zero Gas: 00 I 0.0 I SSG-1354 

I 
I--' 

Analyzer: I 
Span: 100 10 Mid Range Gas: Make: TECO 45.7 I 45.7 I CC-98319 

I--' Units ppm = VDC High Range Gas 90.5 I 90.5 I CC-148498Model: 48C o Mid I?ange: 40·60%, High Range 80-100% 

1:45 

0.748 

0.991 

1.302 
:11~~'lt 

fi59'W~$i@¢':.· 

Error 

Calibration Error Response =1 45.0 Ippm 

44.9 

45.0 

45.0 

:$ 2% Span 

Bias 95% Response TIme 

:$ 5% Span Minutes:Seconds 

44.8 

44.9 

45.0 

I 45.7 Ippm= 

44.8 I -0.2 

45.0 I -07 

Mta;. jf:H:~i~W~\Wmlft 

\f'.t::·Mi¥::lijid~HW~1~~f 

I Mid I 

-0.3 

-0.3 

-03 

C1B I -0.3 

C1C I -0.3 

0.0 

Drift :$ 3% Span, Bias :$ 5% Span 

IBias Gas Used (Mid/High)? I 

I 

COl: Initial Zero Gas Response, ppm Crnl : Initial Span Gas Response, ppm em!!: Span Gas Value, ppm 
COl' Final Zero Gas Response, ppm C",,' Final Span Gas Response, ppm CAlle· Average From Test, ppm 
Co. Average Zero Gas Response, ppm em: Average Span Gas Response, ppm 
Drift Corrected Concentration. ppm = ( CA" - Co ) • Cm. + ( Cm- Co ) Method 6C Equation: 6C-1 

QAlQC Check: 

Completeness~ Legibility+- AccuracY--1l- Specifications~ Reasonableness---..::!?-. 

Checked by: ~~ :;::> OPI();J(;H'JO~ 
1lI3I2OO5 
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S erOor S ecialty Ga§ SeIrVices~ I c~ 
P.O. Box 470466
 
Tulsa, Ok 7 147
 

(9 8) 592-0081 
Fax: (918) 592-0095 

CERTIFICATE OF CONFORMANCE
 

Cetcon 
4953 S. 45 th W. Ave. 
Tulsa, OK 74170 

Purchase Order: 

Product: 

Cylinder SN#: 

Minimum Purity 

April 1, 2005 

9068 

Nitrogen, Ultra High Purity Grade 

RWS-1117, TX60316, SSG-1354, SSG-I087 

REPORTED IN MOLE % 

Component Analysis 

99.999% Nitrogen 

Oxygen <2.0 ppm 
Moistme <2.0 ppm 

THC <0.5 ppm 
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~ AIR LlQUIDEJ 

CERTIFICATE of ANALYSIS 
Interference-Free Multi-Component EPA Protocol Gases 

COMPONENT' REQUESTED' ASSAY _ 
-, 

Cyl. Number: Cyl. Pressure:' Document Number: 
CC101611 1900psig 14044123 ~!!!!!L-. __~ Concentration Concentratio.!!_ ~.~ 

Assay Date: E~piration Date: Item Number: Nitric Oxide 27 ppm 26.6 tOA ppm 
11/1/2004 11/1/2006 
,Customer. P.O. Number: Notes: CGA660
 

"cetcon 8795
 Total NOX 26.9 ppm 

l II LOT #: LPX106713 NitroQen Balance Balance
 

IEPA·600/R·97/123,SectJon 2.2 REFERENCE STANDARD EMPLOYED FOR ANALYSIS
 - ,,~.. -; .. "" 
~,p~ro~c~e~d~U;;,r;,e';='",,:'='~'G;,-,,;1=:=';;'="=;==':'7:~======iI: .S..!E:..n.a.~!: ",. __ ._§.tc!.!,.~_~!J.S-- !:i!1:.:;its::;..~_;?t~.';rro':--f.2.i11e.:._ ~ Sy"-.N~ __ .I:xp. Data _ c§'!ElP.I!!·Nc< 
NOTE: Analytical uncertainty and NIST GMIS261 GMIS261 52.2 ppm 0.6 NO N2 CC62005 3/25/2006 NA 

ll
traceability are in compliance with 
EPA-600/R-97/123 

----------------------------------_.----------------_.-------------,-----------_._--------------------
·Cylinder should not be used when 

gas pressure is below 1SO psig
II - .. Component'1: '7 -NitrIc Oxide' • 
II.,~ ..:;;.;.~L:: -:G~iA1lal~_eI;,Emp!oyed _._. _ 

Component 2::' .... None - . 
. --"'"'"~-t.-iGa9:Anelm!rE'!1pJQY~ 

". 
~..........: 

• .Component 3: "'"' ~ '. 
~ . . G.a8.0An!1iiz.'![ ~p~OY.fl.lL~.. 

,'';''
:. ".- "'~ 

I~~~~~~~~~:r: ~~~~alecl 
Manufacturer: 
Model Number: 

Manufacturer: 
Model Number: 

Serial Number: 3024 Serial Number: Serial Number: 
Analytical Principle: IMPC Calibrated: 

FTIR 
09/29/04 & 10/31/04 

Analytical Principle: 
MPC Calibrated: 

Analytical Principle: 
MPC Calibrated: 

10/25/2004 . _~TriaJ,1.~ .Trial2 "', -lIrial3 . ~ Unit.s 

Component 1 54.11 

:R.ef;r~nCi;:~ 
Nitric Oxide . .Bandldale. 27.69 27.63 27.66! 

ppm26.83 I;
1·26':83 : ppm -" 

1·1l1J2004 ,TriaI'll ~~Tria"2~:" Irial3: Unit.s 
.. 

1 
'!' 'Zero· -0.20 0.15 0.43 Zero 0.13 0.07 -0.12 

R!'fE!r~n~~ 53.14 53.83 J ~eferenca i. 54.23 54.86 54.60 . 
Referenc& 2 I 

<::andfdate 27.74 27.45 27.83 
- . Resul? 26.87 26.80 .Result 26.53 26.25 26.61 !PPm. 

II .",.--' '," .' ,':": ..-.:aM·ean.Result· .-- '~Mea-niResult:.,~- "'4!s:'4S"=: Ippm. .~ 

Analyst Signatur,c:·;iE~~.Jt.~::::~~=~~~ 
/ 

// .---
Calculated by: '--'I ..--......-~. 

Ya~ 

Air Liquide America L.~.....,...~~:...
11426 Fainnont Parkway. La Porte, Jel<aspS-T1-6000 

Phone: (281) 474-8400 Fax: (-2-81')<174-8419 
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CU(orJ T 

~ AIR UaUIDEJ 
CE TIFICATE OF ANALYSIS
 

Interference-Free Multi-Component EPA Protocol Gases
 
Note: Analytical uncertainty ard NIST traceability are in compliance with EPA-600/R-97/121
 

Section No. 2.2, Procedure. G-1
 

Cylinder Number: CC55299 
Customer: CETCON Shipping Order Number 15331592 

TULSA, OK Transfer Number: 15331632 
P.O. Number: 9005 Lot Number: SFS77489 
Item Number: Valve: CGA 660 

Cyl. Pressure: 2000PSIG 
·Cytlnder shoald not be used when 

Assay Date: 1-Mar-05 expiration Date: 1-Mar-07 gas pressure is below 150 psig 

REQUESTED ASSAY 
Component Concentration Concentration 
Nitric Oxide 50-53.6 ppm 52.0 ± 0.8 ppm 
NOx 52.0 ppm 
Nitrogen Balance Balance 

Reference Standard Employed For Analvsis: 
SRM or G!'..,llS 

Concentration Component Balance CvI. No. NTRM No. Exp. Date Sample No. Type 
51.2 0.6 ppm NitIicOxide Nitrogen CC69882 SFS60187 03/25/06 ,\IT GMIS 

Analysis Information: 

First Triad Analvsis 02122105Comoonent Nitric Oxide Second Triad Analvsls 03l01/rtJl 
Trial 1 Trial 2 Tnal3 Units Tnal4 Trial 5 rial 6 UmtsAnalvzer Informallon 

ppmManufacturer. Beckman Zero 0 0 0 Zero 0 0 ppm 
ppmModel Number. 951A Reference 509 508 509 Reference 514 515 5~5 ppm 

517 517 517 ppm Canctidate 522 522 522 ppmSerial Number. 00100508 Cancldale 
ppm 52.00 51.90 51.90 ppmMPR Last Calibrated: 02125/05 Resull 52.00 52.11 52.00 Rewl1 

Evaluation VALID VALID VALID Evaluation VALID VALID VALIDAnalytical Principle£hemiluminescent 
MEAN ANALYnCAL R!:SULT: 52.04 pm MEAN ANAl..YnCAL RESULT: 51.93 loom 

...... ,.- ....."_. Eric Barron Analyst Signature: Thuan Tran Approved by: 
~-~ 

Air Llquide America LP. 
8832 Dice Road. Sanla Fe Spring, CA 90670-2516 
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om 

,~_A_JR_L_}Q_·U_J_D_E. 

CERT FICATE of A ALYSIS 
.,
 

Lot t~umber. 

SFS76551 

Item ;>lumber: 
50# 15001835 

Document Number: 
15002048 

Cyl. Pressure:' 
2000 PSIG 
E:tpiratlon Date: 
01131/08 
P.€). Number: 

··8979 

."> 

ANALYS/S SUMMARY 

lAnalyst pproved by: 

Region Office. 8832 Dice Road. Santa Fe Springs. CA 90670-2516 AIR UQUIDE AMERICA, L.P. 
Phone: (562) 945-1383. Fax: (562) 693-1156 
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ccreaN r 

~ AIR LlQUIDEJ 

CERTIFICATE OF ANALYSIS
 
Interference-Free Multi-Component EPA Protocol Gases
 
Note: Analytical uncertainty am NIST traceability are in compliance with EPA-600/R-97/121
 

Section No. 2.2, Procedure. G-1
 

Cylinder Number: CC148498 
Customer: CETCON Shipping Order Number 15331592 

TULSA, OK Transfer Number: 15331632 
P.O. Number: 9005 Lot Number: SFS77493 
Item Number: Valve: CGA350 

'-' Cyl. Pressure:' 2000 PSIG 
'Cytinder should not be used when 

Assay Date: 1-Mar-05 Expiration Date: 1·Mar-08 gas pressure is below 150 psig 

REQUESTED ASSAY 
Component Concentration Concentration 
Carbon Monoxide 85.5-94.5 ppm 90.5 ± 1.3 ppm 
Nitrogen Balance Balance 

Reference Standard Emploved For Analvsis: 
SRMorGMIS 

Concentration Comoonent Balance Cvl. No. NTRM No. Exo. Dale Sample No. Type 
101.8 ppm Carnon MonOXide Ni~ogen CC 70070 970802 02101/07 97080217 NTRM 

..... Analysis Information: 

Component Carbon Monoxide First Triad Anal sis 02122105 Seccnd Triad Analvsis 03/01105 
Analv:;: er Information Trial 1 Tnal2 Trial 3 Units Tnal4 TrialS Tnal6 Units 
Manufacturer. Varian(A) Zero 0 0 0 ppm Zero 0 0 0 ppm 
Model Number. 3400 Reference 101.6 101.6 101.7 ppm Reference 101.9 101.8 101.6 opm 
Serial Number. 2805 Canddsle 90.20 90.15 90.19 ppm Candidah~ 90.46 90.70 90.50 ppm 
MPR Last Calibrated: 02118105 Result 90.38 90.33 90.28 ppm Result 90.37 90.70 90.68 ppm 
Analytical Prindple: FlO & TCD Evaluation VALID VALID VALID Evaluation VALID VALJD '-IALID 

MEAN ANAlYnCAl RESUL : 90.33 oom MEAN ANAlYnCAl RESUL : 90.58 ppm 

" Analyst Signature: ,./"':.":7 ...4r~-::";:.- Eric Barron 

Air Uquide America LP. 
8832 Dice Road. Santa Fe Spring. CA 9067G-2516 

Thuan Tran 
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Date: August 3. 2005 CETCON. Inc. Operator: LKS 

Plant: TPI Petroleum, Inc Job No.. CJ-4022A 

Unit· No.2 SRU TaB Gas Incinerator OvCOz ANALYZER CALIBRATION DATA 

2100 I 84.0 I ALM-031386 

0.00 I 0.0 I SSG-1354 
11.50 I 46.0 I CC-61058 

6Iv~J!J~t%1~(lm<%'b:"t~pilriil¢Yll""'¢Jfi.#.( 

10 IMid Range Gas: 
VDC IHiqh Ranqe Gas: 

X1440D173BIZero Gas: 

% 

25 
Serial Number: 

Units: 
Span: 

Mid Range: 40-60%, High Range 80-100% 

O2 

Servomex 
1440 Series 

I 
I 

Model: 
Make: 
Analyzer: 

Error 

:~wr~~t / 

IBias Gas Used (Mid/High)?1 I Mid~ I 11.50 1°1o Calibration Error Response =~50- 1%:; 

Ij:t:'~~I~'i:.~I,~I[k: 
C1A I 0.10 I 0.09 I 0.0 I 0.2 I 11.40 I 1138 I -0.1 I -0.5 I 6.579 I 6.602 

C1B I 0.09 I 0.06 I -0.1 I 0.0 I 11.38 I 1136 I -0.1 I -0.6 I 6.657 I 6.701 

C1 C I 0.06 I 0.05 I 00 I 0.0 I 11.36 I 11.36 I 0.0 I -0.6 I 6.724 I 6.784 

C1 D I 0.06 I 0.04 I -0.1 I 0.0 I 11.36 I 11.38 I 0.1 I -0.5 I 6.749 I 6.806 
Drift S 3% Span, B,asS 5% Span 

I 
f--' 
f--' 

00 
Mid Range: 40-60%, High Range 80-100%I 

5.56 I 44.5 I ALM-031386 

000 I 0.0 I SSG-1354 

11.40 I 91.2 I CC-65058 

h: MIi4~~:~2~:::.tgtf$<>piWH:·¢Wija~t#:: 

5 IMid Range Gas: 

VDC IHiqh Ranqe Gas: 

X1440C173AtZero Gas: 

% 

12.5Span: 

Serial Number: 

Units: 

CO2 

ServomexMake: 
1440 Series Model: 

Analyzer: 

[~jj~f~@h.~.l:ij)F·t~iN%·:ji:::z'l~:wm~tJWk-$~~l:Mi4flP? ai@#~:'$p)ll' %:Hlgl1::Mt~i(Q:K%$f@ij Error 

Analyzer Response 0.04 0.3 5.60 0.3 11.40 I 0.0 1 S 2% Span 

I$Y~m.~i~~t~~(®W;;: ::/tm@Z'i9:ti:'$~~~14.$J@P m:::Nf.fJgMl:::~~$M4$]~~ij Bias 95% Response Time 

System Response .2:04_ 0.0 11.30 -0.8 S 5% Span Minutes:Seconds 

IBias Gas Used (Mid/High)? I I High I = I 11,40 1°1o Calibration Error Response = I 11.40 1% 

C1A 0.04 0.12 0.6 0.6 11.30 1129 -0.1 -0.9 4.049 4.070 

C1B 0.12 0.10 -0.2 0.5 11.29 11.26 I -0.2 I -1.1 14.047 14.020 

C1C I 0.10 I 0.06 I -0.3 I 0.2 I 11.26 I 11.26 I 0.0 I -1.1 I 3.999 I 3.996 

C1D I 0.10 I 007 I -02 I 0.2 I 11.26 11129 I 0.2 I -0.9 14.011 I 4.000 
Drift S 3%Span, Bias S 5% Span 

C\JI. Initial Zero Gas Res-ponse, % c,.: Initial Span Gas Response, % C · Span Gas Value, %
 
Coo: Final Zero Gas Response, % c",.. Final Span Gas Response % C..... Average From Test, %
 
Co: Average Zero Gas Response, % Cm: Average Span Gas Response, %
 

OM Corrected Concentration, % = ( C~. - C. ) • c". .> ( Cm. Co) Method BC Equation: 6C-1
 

QA/QC Check: 
completeness-$-- Legibility~ Accuracy--*-- Specifications--£ Reasonableness-.2S

Checked by. ~f='::;?"i'!PJ4eor- ~~~o~,)~ 
Q8(3/2005 
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Date: 

Plant: 

Unit: 

Operator: 

Job No . 

No.2 SRU Tail Gas Incinerator 

CJ-4022B 

LKS 

August 4, 2005 

TPI Petroleum, Inc. 

CETCON, Inc. 

O2 ANALYZER CALIBRATION DATA 

:\i:~r&.~w~:'jaj:,tU WJ~f$~Wrlni:.H~9fM;~lM#t·I O2 Zero Gas:Serial Number: X1440D173B 0.00 I 0.0 I SSG-1354Analyzer: I 
Mid Range Gas: Make: Servomex Span: 25 10 11.50 I 46.0 I CC-61058 

Model: 1440 Series Units: % VDC Hi~h Ran~e Gas: 21.00 I 84.0 I ALM-031386 
Mid Range: 40.60%, High Range 80.100% 

Error 

::; 2% Span 

Bias 95% Response Time 

::; 5% Span Minutes:Seconds 

[Bias Gas Used (Mid/High)? I I Mid I I 11.50 h Calibration Error Response = I 11.50 !'fa 

-0.1 -0.6 6.851 6.906 

00 -0.6 6.751 6.812 

0.0 -0.6 6.681 6.745 

-0.1 -0.8 6.626 6.705 

0.1 -0.7 6.517 6.588 

0.0 -0.7 6.414 6.473 

0.0 -0.7 6.295 6.351 

0.0 -0.7 5.766 5.807 

}::.~i~il!~·::::I::·iiii!t;1!1'I:i;:ll: :::;j~i~w~~j..···!·!; 
-0.3 -04 6.90211.46 11.39 

11.39 11.36 

11.36 11.35 

11.35 11.34 

1134 1131 

11.31 11.33 

11.33 11.32 

11.32 11.33 

11.33 11.32 

:!:~ilj~tll~I,:! ~i~;ilr.lrJij~! ':, 
C2B/R2 I 0.06 0.04 I -0.1 I 00 

C2A/R 1 I 0.08 I 0.06 I -0.1 I 0.1 

C2C/R3 0.04 0.08 0.2 0.2 

0.08C2D/R4 0.05 -0.1 0.0 

C2E/R5 0.05 0.06 00 0.1 

C2F/R6 0.06 0.09 0.1 0.2 

C2G/R7 0.09 0.09 00 02 

C2H/R8 0.09 0.09 00 0.2 

C21/R9 0.09 0.10 0.0 0.2 

Drift ::; 3% Span, Bias::; 5% Span 

I 
I--" 

tv 
I--" 

I 

Co;: Initial Zero Gas Response, % Cmi : Initial Span Gas Response, % C1'lh" Span Gas Value, % 

cor: Final Zero Gas Response, % Cm( Final Span Gas Response, % c. Average From Test, % 

Co: Average Zero Gas Response, % Cm' Average Span Gas Response, % 

Drift Corrected Concentration, % = (C., - Co). C,-; : (Cm - Co) Method 6C Equation: 6C-1 

QAJQC Check:
 

Completeness-+- Legibility~ Specific.ations~
 

Checked by: ~ --;;?olP'o'l~> 

81412005 



r r 

Date: 

Plant: 

Unit: 

Operator: 

Job No 

August 4, 2005 

TPI Petroleum, Inc. 

No.2 SRU Tail Gas Incinerator 

LKS 

CJ-4022B 

CETCON, Inc. 

CO2 ANALYZER CALIBRATION DATA 

,:Mj{\t~lij~~:M>tHt;!W$f$lljMt"lWG:ytMij~W#X 

".-..:<.:.:.:<.: ::~:::t·:·:···'",· 

"""}:::::""'",I,"""":::: 

fra% 
0.06 

IBias Gas Used (Mid/High)? I I High I = I 11.40 h 

IN 
N 
I 

C2B/R2 007 0.04 -0.2 I 0.0 I 1129 

C2C/R3 I 0.04 I 0.08 I 0.3 0.3 11.28 

C2D/R4 I 0.08 I 0.07 I -0.1 I 0.2 I 1134 

C2E/R5 I 0.07 I 0.09 0.2 0.4 I 11.32 

C2F/R6 I 0.09 I 0.12 I 02 I 0.6 I 11.26 

C2G/R7 I 0.12 0.12 I 00 I 0.6 I 11.26 

C2H/R8 0.12 I 0.12 I 00 0.6 I 1123 

C21/R9 I 0.12 I 014 I 0.2 I 0.8 I 1124 

Drift ::; 3% Span, Bias::; 5% Span 

11.29 

11.28 

11.34 

11.32 

11.26 

11.26 

11.23 

1124 

11.23 

COl: 
Cot: 
co: 

Initial Zero Gas Response, % 
Final Zero Gas Response, % 
Average Zero Gas Response, % 

Cmi : 

Cm{ 

Cm: 

Initial Span Gas Response, % 
Final Span Gas Response, % 
Average Span Gas Response, % 

Drift Corrected Concentration, % ~ ( CA" - Co) • Cm, T ( Cm - Co) 

QAlQC Check: 

0.1 

-0.1 

0.5 

-0.2 

-0.5 

00 

-0.2 

01 

-0.1 

Completeness~ Legibility~ 

~~~ 7 o'Jli~tI(:»D'>~ 

Specific:;ations-F-

Checked by 

8/4/2005 

Calibration Error Response = 11.40I h 

!::::~1il~il:::il!ljiiiii~~1\lr::i!i:ill~]...i~I::::ijl~1~1:!;;~;';i :!:tr~~g;I;'j
 
-09 3.969 

-1.0 3.967 

-0.5 3.937 

-0.6 3.939 

-1.1 3.969 

-1.1 3.967 

-1.4 3.959 

-1.3 3.969 

-1.4 4.052 

3.967 

3971 

3.929 

3.914 

3955 

3947 

3.934 

3948 

4.026 

Cma · Span Gas Value, % 
CAve: Average From Test, % 

Method 6C Equation: 6C-1 

~~ :? art"Y'ko~ 



Date: August 4. 2005 CETCON. Inc. Operator: LKS 

Plant 
Unit· No.2 SRU Tail Gas Incinerator 

TPI Petroleum, Inc. 
02/C02 ANALYZER CALIBRATION DATA 

Job No.: CJ-4D22A 

Analyzer: I 
I O2 Serial Number: X1440D173B IZero Gas 000 I 00 I SSG-1354 

":':'\Vl\li:1~{%:NFi',{,:~t~~n:::Ho.YU6~~r.:#@ 

Make: 
Model: 1440 Series 

Servomex 
Units: 
Span: 

% 
25 

VDC 
10 

IHioh Ranoe Gas: 
IMid Ranoe Gas: 11.50 I 46.0 I CC-61 058 

2100 I 84.0 I ALM-031386 
Mid Range: 40-60%, High ~ang" 80-fOO% 

Analyzer: 
CO2 

'·.·aR:4Jq~;$'?·.·hwt9f$:li;4W:l.·8'§.i;i~r'if 
Serial Number: X1440C173AIZero Gas 0.00 I 0,0 I 8SG-1354 

Make: Servomex Span: 12,5 5 IMid Ranqe Gas: 5.56 I 44.5 I ALM-031386 

Model: 1440 Series Units: % VDC IHioh Ranoe Gas: 1140 I 91.2 I CC-65058 

¢~Ji~f~(\q#:l:n9f:t~~r;;::;!: :)/:::g¢t9< }) erto#$:$~.·~>'::tJUl'9:;t:~.4fS.P.i'lij:;;::}f1i"rj&%£t{c:it;!:~§piij Error 

A~alvzer Response 0.04 0.2 11.50 0.0 21.09 1 0.4 1 S 2% Span 

tS}ti$t¢i'tt;~~~~':r~~f.FW:t) i:mL<q;~4t ::::~ffl~rfM$,W}::;:'t~4:)ru::,Qf~~~:YIf.:$)#i1ii Bias 95% Response Time t:tt!:Jl>~li1i:~P§~¢c!l'¢/1 
System Response 0,08 0,2 11.46 -0.2 :S 5% Span Minutes:Seconds 1:10 1:20 

IBias Gas Used (Mid/High)? I C MidI I 11.50 ~% Calibration Error Response: [ 11~0/0 

ir'~~~l: •••:~t~ ••••••• •••••• :W~:::··:,. ;!·f;.~.I~;li~'.!~1~~lg~;I)::·.~!.,:":'II~~;l~1.I~~tlf'j·.i 
C3A I 010 I 0.09 I 0,0 I 0.2 111.32 111.31 0.0 I -0.8 I 5794 I 5841 

C3B I 009 I 0.10 I 0.0 I 0.2 I 11.31 I 11.34 0.1 I -0.6 I 5.858 5902 

C3C I 0.10 I 0.06 -0.2 0.1 I 11.34 I 11.37 0,1 I -0.5 I 6.143 I 6,184 

C3D I 0.10 I 0.06 I -0.2 1 0.1 111.34 111.36 0.1 I -0.6 6.325 6372 
Drift $ 3% Span, Bias $ 5% Span 

I 
~ 

tv 
CJ:) 

I 

IBiasGasUsed(Mid/Highj?1 HighI 

0.13C3A I	 0.14 

0.15C3B I	 0.13 

0.12C3C 0.15 

0.13C3D I	 0.15 
Drift $ 3% Span, Bias $ 5% Span 

Cu : InItial Zero Gas Response, % 

COl: Final Zero Gas Response, % 
Co: Average Zero Gas Response, % 

Dnft Corrected Concentration, % = 

QAlQC Check:
 

Completeness~ Legibility+

Mid Range: 40-60%, High Range 80-100% 

Error 

:S 2% Span 

95% Response Time 

$ 5% Span Minutes:Seconds 

I = 111.401% calibrationErrorResponse=! 11.40 lOla 

11.21	 4.058 

11.24	 4.088 

11.27	 4.019 

11.26	 3.912 

C,.,em,'	 InItIal Span Gas Response, % Span Gas Value, % 
c.	 Final Span Gas Response, % C~-.. Average From Test, % 
em:	 Average Span Gas Response, % 

(C..~ -Co). C~, (Cm - Co) Method 6C Equation: 6C-1 

Accuracy-+--- Specifications~ Reasonableness~ 

11.23 

11.21 

1124 

11.24 

()riO'!4as--'Ched<edby 

B/412005 
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CA1IBHATIOH CURUE 22C2 
12.50 

~I 

= 
, ,'" " ,'!' ,'" ".'.n.'" ~ , , +.. t' t."'••" to ~ " ••••• ", ••••• "" ••,•• ,. ..-•• " 10 ••••••• , ••••• ".+.. I I., ,." •••• ". , ~." ._ " ~ •••••.• , " I ",,,., ........ ," _. "..1
11.25 

10.00 (·················I····················!
· . .
! ! j
I' ..···,',·····" ....··,'f·····,',····,",...."..·!8.75

C 
1 1 ~ 0 
t,·····", ..·.. ·,· ..·..,,l.... ,.".... ,., ..... ",··f1.58

2 1 1 ~ 
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I AIR L QUIDE I 
~I---=-	 T" 

CERTIFICATE OF ANALYSIS 
Interference-Free Multi-Component EPA Protocol Gases 

Note: Analytical uncertainty and NIST traceability are in compliance with EPA-600/R-97/121 

Section No. 2.2, Procedure. G-1 

Cylinder Number: CC61058 
Customer: CETCON Shipping Order Number: 16011166 

TULSA, OK Transfer Number. 16011710 
P.O. Number: 9072 Lot Number: SFS85477 
Item Number: Valve: CGA 590 

Cyl. Pressure:" 2000PSIG 
'Cylinder should nat be used when gas 

Assay Date: 12-Apr-05 Expiration Date: 12-Apr-08 pressure is below 150 pSlg 

REQUESTED ASSAY 
COMPONENT Concentration Concentration 
Oxygen 11-12 % 11.5 ± 0.2 % 
Carbon Dioxide 11-12 % 11.4 ± 0.1 % 
Nitrogen Balance Balance 

Reference Standard Employed For Analysis: 
SRM 

Concentration Component Balance Cvl. No. NTRM No. Exn. Oale Samnle No. Tvoe 
8.99 0.10 Oxygen Nitrogen CC62873 SFS69605 10/25;06 ON GMIS 

5.006 0.026 Carbon Dioxide Nitrogen CC62828 950808 04/08/06 PA GlJiIS 

AnalysIs Information 

Component OXVQen First Triad Analvsls: 4/12/2005 

Analvzer Information Units 

M3nutacturer. Hewtett Pad<ard 
Trial 1 Tnal2 Trial 3 

% 

Madel Number: 5890A 
0 0 0Zero 

%8.983 8.985 8.989Reference 
%11.505 11.512 11.513CandidaleSerial Number: 3336A54620 
%11.51 11.52 11.51ResullMPR Last Calibrated: 03/16/05 

VALID VALID VALID 
:,iEAN ANALYTiCAL RESULT: 11.52 

EvakJationAnalytical Principle: FlO & TCO 
% 

Comconent C.rbon Dioxide 
Analyzer Information 
Manufacturer. Hewten Pad<ard 
Madel Number. 5890A 
Serial Number. 3336A54620 
MPR Lasl Cafibratad: 04106105 
Analytical Principle: FlO & TCO 

Zero 
Reference 
Candidate 

Result 
EI/aluation 

Approved by: _____,,,.-~-___,=_--=:= Thuan Tran ~=___Analyst Signatul'1l: _+_~c----J4=CJL"-JI.._ Eric Barron ~~ 

First Tnad Anal SIS: 
Tnal1 Tnal2 

0 0 
4.996 5.006 
11.346 11.358 
11.37	 11.36
 
VALID VALID
 

4/1212005 
Trial 3 Units 

0 'Y(I 
5.008 % 
11.361 % 
11.36 % 
VALID 

MEAN ANALYTICAL RESULT: 11.36 % 

~1;w~~ 

Region Office. 8832 Dice Road, Santa Fe Springs, CA 90670-2516 
AIR UQUIDE AMERICA, L.P. 

Phone: (562) 945-1383.. Fax (562) 693-1156 
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Scott Specialty Gases Dual-Analyzed Calibration Standard 

9810 BAY AREA BLVD,PASADENA,TX 77507 Phone: 281-474-5800 Fax: 281-474-5857 

CERTIFICATE OF ACCURACY: EPA Protocol Gas 

Assay Laboratory 

SCOTT SPECIALTY GASES 
9810 BAY AREA BLVD 

PASADENA,TX 77507 

P.O. No.: 

Project No.: 

7768 

04-08942-002 

Customer 

CETCON 

4953 S 45 WEST AVENUE 

TULSA OK 74107 

ANALYTICAL INFORM TION 
This cenification was performed according to EPA Traceability Protocol For Assay & Certification of Gaseous Calibration Standards;
 

Procedure G-1; September, 1997.
 

Cylinder Number: ALM031086 Certification Date: 8/20/02 Exp. Date: 8/20/2005
 

Cylinder Pressure· * *: 2000 PSIG
 
ANALYTICAL 

COMPONENT CERTIFIED CONCENTRATION (Moles) ACCURACY** TRACEABILITY 

CARBON DIOXIDE 5.56 % + /- 1 % Direct NIST and NMi 

OXYGEN 21.00 % +/- 1% Direct NIST and NMi 

NITROGEN BALANCE 

••• Do not use when cylinder pressure is below 150 psig. 

• • nalytical accuracy is based on the requirements of EPA Protocol Procedure G1, September 1997. 

Product certified as +/- 1% analytical accuracy is directly traceable to NIST or NMI standards. 

REFERENCE STANDARD 
TYPE/SRM NO. EXPIRATION DATE CYLINDER NUMBER CONCENTRAnON COMPONENT 

NTRM 1674 4/03103 ALM012588 7.080 % CARSON DIOXIDE 

NTRM 2658 10/01/02 ALM065039 9.930 % OXYGEi'J 

INSTRUMENTATION 

INSTRUMENT/MODELISERIAL# 

MTI-A/M200/171109 

MTI-A/M200/171109 

ANALYZER READINGS 
(Z =Zero Gas 

First Triad Analysis 

CARBON DIOXIDE 

Date:08/20f02 Response Unit:AREA 

Zl ~ 24.00000 R1 = 25294.00 T1 ~ 19848 .00 

R2 = 25225.00 Z2 = 32.00000 T2 = 19836.00 

Z3 = 45.00000 T3~ 19838.00 R3 ~ 25240.00 

Avg. Concentration: 5.560 

OXYGEN 

0010:08120102 Response Unit:AREA 

Zl ~ 5.00000 R1 ~ 36891.00 T1 = 77962.00 

R2 =36799.00 Z2 ~ 66.00000 T2 = 77779.00 

Z3 = 53.00000 T3 =77825.00 R3 = 36820.00-
Avg. Concentration: 21.00 % 

DA TE LAST CALIBRATED ANALYTICAL PRINCIPLE 

08/07/02 

07/30/02 

R= Reference Gas T = Test Gas 
Second Triad Analysis 

GAS CHROMATOGRAPHY
 

GAS CHRorvlATOGRAPHY
 

r = Correlation Coefficient) 
Calibration Curve 

Concentration = A..L. Bx + Cx2 + Ox3 + Ex4 

r=0.999998534
 

Constants: A =-0.0231047
 

8 ~ 0.00028295 c=
 

0=
 

Concentration = A + Bx + Cx2 + Dx3 + Ex4 

r= 0.999983353 

Constants; A=-O.046816395 

8~0.000272473 c= 

o~ E= 

APPROVED BY: 
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Date: August 3, 2005 CETCON, Inc. Operator LKS 

Plant: 

Unit: NO.2 SRU Tail Gas Incinerator 

TPI Petroleum, Inc. 

S02ITHC ANALYZER CALIBRATION DATA 
Job No.: CJ-4022A 

Make: 
Analyzer: 

S02 
Bovar 
I 
I 

Serial Number 
Span: 240 10 

81-96-8 
Mid Range Gas: 
Zero Gas: 00 0,0 I SSG-1354 

972 40.5 I CC-61941 

1!'iy'~ij~;::RmnWF:'fN.gr:§J!~IMNM¢.Y~ijq~~f#:;.:: 

Model: 121M Units: ppm VDC High Range Gas: 227.0 I 94.6 I CC-191214 
Mid Range: 40-60%, High Range 80-100% 

I Drift S 3% Span, 1JTas s S-%-Span 

C1C 11 I 10 

C1B 10 I 1.1 

Error 

IW(MP~lit:::::·:I·:···bb.WijS:dal~f!1..... 230 .. · .... ·2:··35 ....·..· 

Calibration Error Response = I 97.6 Ippm 

cm I 1.1 I 12 

,r!li~~l~: 
C1A I 06 I 10 

I-' 

N 
co;: Initial Zero Gas Response, ppm	 Cmi : Initial Span Gas Response, ppm em,,: Span Gas Value, ppm 00 

I	 Cor: Final Zero Gas Response, ppm emr: Final Span Gas Response, ppm CAva- Average From Test, ppm
 
Co: Average Zero Gas Response. ppm em: Average Span Gas Response, ppm
 
Drift Correcled Concentration, ppm = ( CA"" - Co ) • Cm, ,- ( Cm - Co ) Method 6C Equation: 6C-1
 

QAlQC Check: 

Completeness-----t- LegibilitY---f= Accuracy~ Specifications+ Reasonableness ';:Q. 

Checked by	 S7PS'/OY/;uJD> 

8/4/2005 

7~L= 
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:;; 5% Span 

r { 

Date: August4,2005 CETCON, Inc. 
Plant: TPI Petroleum, Inc. 

Unit: No.2 SRU Tail Gas Incinerator 802 ANALYZER CALIBRATION DATA 

Operator: LKS 

Job No . CJ·4022B 

Analyzer: 

r 
I S02 

Serial Number: 8196-8 Zero Gas: 0.0 0.0 I 8SG-1354 

rMiifi.~hj~Mm:t"WB:t$6~:6T;I::#Yh~ij~tJMtN 

Make: Bovar Span: 240 10 Mid Range Gas: 97.2 I 40.5 I CC-61941 

Model: 121M Units: ppm VDC High Range Gas: 227.0 I 94.6 I CC-191214 
Mid Range: 40-60%, High Range 80.100% 

Error 

:;; 2% Span 

95% Response Time 

Minutes:Seconds 

Calibration Error Response:= I 97.5 Ippm 

:::;:f::::kt!:i:mizltiiiF::; 
0.6 

0.0 

~/ 

IBias Gas Used (Mid/High)? I 

23.568 

24.254 

25.778 

23.663 

20.181 

20.791 

19194 

18871 

!i[lllIJI 
18.507 

24.471 

24.095 

27.048 

22.144 

18.466 

18.416 

19.516 

18.541 

19.341 

.-.-.-0

93.0 92.4 -02 -2.1 

92.4 93.7 0.5 -1.6 

937 90.0 -1.5 -3.1 

90.0 87.5 -1.0 -4.2 

87.5 88.0 02 -4.0 

88.0 90.5 1.0 -2.9 

90.5 92.1 0.7 -2.3 

92.1 93.5 0.6 -1.7 

93.5 93.3 -01 -1.8 

0.2 0.8 

~.4 0.4 

~.8 ~.4 

04 0.0 

Q5 0.5 

0.5 1.0 

0.2 1.2 

0.3 1.4 

I Mid I 

1~:"!\ill~I[;!I!t'~IIIJ'~{~liiiilj~:! 
0.4 0.7 

2.4 

3.4 

2.8 

00 

1.1 

2.0 

1.0 

1.6 

-0.9C2D/R4 1.0 

C2E/R5 -09 

C2F/R6 00 

C2G/R7 1.1 

C2H/R8 2.4 

C21/R9 2.8 

C2B/R2 I 1.6 

C2C/R3 2.0 

1;1.]lil~fl~ll;jli~:II:ii;,I:::!~1Ii,I:!:'!I::~~·i: 
C2A/R1 0.6 

Drift :5 3% Span, Bias:;; 5% Span 

I 97.2 Ippm 

I 
I-' 
W 
o 
1 

Co,: Initial Zero Gas Response, ppm C mi: Initial Span Gas Response, ppm Cma : Span Gas Value, ppm 
Cer: Final Zero Gas Response, ppm C mr : Final Span Gas Response, ppm CAve: Average From Test, ppm 
Co: Average Zero Gas Response, ppm Cm: Average Span Gas Response, ppm 

Drift Corrected Concentration, ppm = (CA,.  CO) • Cm, <- (Cm - CO) Method 6C Equation: 6C-1 

QAjQC Check: 

Completeness~ Legibility~ 

Checked by: 

8/4/2005 

~o~fO'(I:Jer>~""" 

©20 

~:t't~ ,,".ar:f~y~>....... 



( 

August 4, 2005 CETCON, Inc. Operator: LKS 

Plant 

Date: 
TPI Petroleum, Inc. Job No.: CJ-4022A 

NO.2 SRU Tail Gas Incinerator S02ITHC ANALYZER CALIBRATION DATAUnit 
I 

121M 
97.2 I 40.5 I CC-61941 

227.0 I 94.6 I CC-191214 

Mid Range Gas: 
Zero Gas: 

High Range Gas 
10 

VDC 

8196-8 

240 
ppmUnits: 

Span: 
Serial Number502 

Bovar 
I 
I 

Analyzer: 

Model: 
Make: 

.'¢m@l:I.!@H.f;n9tt~§~Dri:m\:&::}~~1§.tmH~tgr;%f$'p,OC~ ;:::;:::::::::4~ng::::tt#;m9rM/~i:s.:~f ::::.I::l:l~mij::;dWI$f19t4J:~Ji:$p.~a M;~;;nge: 40-60%, HigFi Range 80-100~ 
Analyzer Response 0.0 00 97.5 0.1 227.0 I 0.0 I $2%Span
 

i$v$cti#(eJ*$.m~~~: ::nt.:\n:'::;:z.~MVm::feij\$.;::$)$mi6::YH::MJ~@tl::anI~iM{i$'pjii Bias 95% Response Time
 
System Response 0.6 0.3 93.0 -19 $5% Span Mlnutes:Seconds 

Calibration Error Response =I 97.5 Ippm 

:::::~!III,ili·il:~t::;~1~1~1,~i!::~~';I,jll':llrli]:iii:I!I~~li.~~ 
07 [ -1.0 I 27.023 I 25183 

-0.3 I -1.4 I 23.595 21.190 

0.3 I -10 I 20.642 I 17.898 

05 I -0.8 I 20.092 I 17.261
 
I
 

942 I 95.5

93.3 I 950

942 I 95.0

95.0 I 942

I Mid I 

C3B I 37 I 3.9 

C3C I 3.9 I 4.0 

C3D I 3.9 I 4.0 

I 97.2 Ippm= 

:1·ll;llii~I';••••••••• :····••·:~~'lt·t;~~:,1i 
C3A 3.4 I 3.7 

lJrift $ 3% Span, Bias $ 5% Span........
 
c.v 

Co,: Initial Zero Gas Response, ppm C mi : Initial Span Gas Response, ppm Cma : Span Gas Value, ppm........
 
Co': Final Zero Gas Response, ppm emf: Final Span Gas Response, ppm CAve.: Average From Test, ppmI
 
Co: Average Zero Gas Response, ppm em: Average Span Gas Response, ppm
 

Drift Corrected Concentration, ppm = Method 6C Equation: 6C-1( CA" - Co ) • Cm, + ( Cm - Co ) 

QAlQC Check:
 

Completeness 'f Legibility-+ Accuracy Specifications Reasonableness
~ *- ~ 

Checked by: ~oRloi{:>cD:r--

©8/4/2005 

~~ 

mailto:m@l:I.!@H.f;n9tt~�~Dri:m\:&::}~~1
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IR UQUIDE) 
_______________'M 

..... CERTIFICATE OF ANALYSIS 
Interference-Free Multi-Component EPA Protocol Gases 

Note: Analytical uncertainty and NIST traceability are in compliance with EPA-600/R-97/121 
Section No. 2.2, Procedure. G-1 

Cylinder Number: CC61941 
Customer: CETCON Shipping Order Number 16403834 

TULSA, OK Transfer Number: 16403834 
P.O. Number 9113 Lot Number: SFS86099 
Item Number: Valve: CGA 660 

Cyl. Pressure:* 2000PSIG 
·Cyllnder should nOl be used when 

Assay Date: 18-May-05 Expiration Date: 18-May·07 gas pressure is below 150 psig 

REQUESTED ASSAY 
Component Concentration Concentration 
Sulfur Dioxide 96-98 ppm 97.2 ± 14 ppm 
Nitrogen Balance Balance 

Reference Standard Employed For Analysis: 
SRM or GMIS 

Concenlrahon Componenl Balance Cvl No. NTRM No Exp Dale Samole No. Type 
102.0 10 ppm Sullur Dio~d. NrlroQen CC 69288 81694 07101106 98080102 NTRM 

Analysis Information: 

Comconont Sulfur Dioxide FIIst Triad Anews,s 05/11/05 Second T"ao AnalvslS 05/16105 
Trial 1 [(lal2 T,ial3 Unrls T,Ial4 TnaJ 5 TI1al6 Un;'.AnalYze' Information 

veeManuiacfurer. Horjba Zero 0 0 0 0 0 0 Vdc 
vaeModel Number. CMA·331A RefereflCe 07 107 107 06 106 106 Vde 
VdeSerial N!JIIlbe~ 56674503 Candidate 102 102 102 lQI 101 101 Vdc 
ppm97.23 97.23 97.23ResuliMPR LB.l CallbraJed, 04/1 BlD5 _719 97.19 97.19 ppm 

VALID VALID VALIDEvaluallonAnalytical Prrnelple: NDIR VALID VALID VALID 
pornMEAN ANALYTICAL RESULT: 9723 MEAN ANALY ICAl RESULT: 9719 loom 

Zero 
Reference 
Candldale 

Result 
Evaluallon 

Approved by: ---i'<? Eric Barron __. ~/L~/.Lf;fI-t,n""l'-~_·_Analyst Signature: ~uan Tran 

~ rl!'~ 

Region Office. 8832 ice Road, Sanls Fe Springs, CA 90670-2516 AIR L/QUIDE AMERICA, L.P. 
Phone (562) 945·1383. Fax (5 2) 693-1 56 
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AIR uaul E I 
I1.dItJ:IB 

!--------------,.. 

CERTIFICATE OF ANALYSIS 
Interference-Free Multi-Component EPA Protocol Gases 
Note: Analytical uncertainty and NIST traceability are in compliance with EPA-600/R-97/121 

Section No. 2.2, Procedure. G-1 

Cylinder Number: CC191214 
Customer: CETCON Shipping Order Number 16403834 

TULSA, OK Transfer Number: 16403834 
PO Number: 9113 Lot Number: SFS86100 
Item Number: Valve: CGA 660 

Cyl. Pressure:' 2000PSIG 
'C ylinder should nol be used when 

Assay Date: 18-May-05 Expiration Date: 18-May-07 gas pressure is below 150 psig 

REQUESTED ASSAY 
Component Concentration Concentration 
Sulfur Dioxide 213.75-236.25 ppm 227 ±4 ppm 
Nitrogen Balance Balance 

Reference Standard Employed For Analysis: 
SRM orGMIS 

Concentration Comoonenl Balance Cyl No. NTRM No Exo. Dale Semole No. Type 
244 ppm SuI,", Ooc~d. Nllrogen CC 57931 L99'{)45 09130106 GMIS 

Analysis Information: 

Second Tnad Ar.alysis 05118105F~sl Triad Analysis 0511 105Component Sulfur Dioxide 
Tnal 1 Tnal2 Trial 3 Unols T"a14 TrialS Tnal6 UnHsAnalyzer Informallon 

Ydc Zero0 a a a 0 0 VdcZeroManufacturer. <osemount Analy1ical 
Vdc Relerence212 212 212 2 8 208 208 VdcReferenceModel Number: 890192 
Vdc Candidate 194 1 4 193 vac197 197 197CandicateSenal Number. 000130 
ppm Result226.7 226.7 226.7 2276 227.6 226.4 opmResultMPR Last Cahbrated. 05106105 

EvallJiltlOnVALID VALID VALID VAllO VAllO VALIDEvaluatIonAnalyhcat Principle: Unra iolel 
MEAN ANAl YTICAL RESULT. 227.2MEAN ANALYTICAL RESULT: 226.7 loom 

-
om 

Analyst Signature: -====-_--TDblU""'ao:c.:Tc.r'"'4Al----~ 

e.----
Eric Barron 

Region Office. 8832 Dice Road, Santa Fe Springs. CA 90670-2516 
AIR L1aUIDE AMERICA, L.P. 

Phone (562) 945-1383. Fax (562) 693-1156 
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CETCON, Illc. 

Reference Method 7E or 20 NOx Analyzer
 

NOz to NO Converter Efficiency Test
 

Analyzer Model: 

Serial Number: 

Operator: 

Date: 

TECO 

65868-350 

LKS 

8/2/2005 

42C 

ANALYZER CONVERSION EFFICIENCY DATA 

Test Length: 30 Minutes Analyzer Span: ___2_25_ppm 

Conunents: 

Tedlar Bag Mixed 

"" 1:1 With Air And 
NOx Calibration Gas 

Cylinder 

ID# 

Cal Gas 

Value 

Initial Value 

Analyzer Response 

NOx, ppm 

Final Value 

Analyzer Response 

NOx, ppm 

Decrease In 

Response (1) 

% 

Zero gas lAir Ambient Air 0.00 
102.3 100.7 1.6 

INOxMidrange CC-I92210 20900 

NOTES: 1. Final Value Cannot Decrease By More Than 2.0% Of The Initial Peak Value. 

2. Concentration Of Oxygen In Tedlar Bag = 10.67 % 

QA/QC Check: 

Completeness--+-- Legibility--.L.

Checked by: 

Accuracy~ Specifications ~ 

-135
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CETCON, Inc. 

Pitot Tube Calibration 

~\ 

! Pitot Tube No: 3 CETCON 1 CPS1d: 0.99 

Length, ft. 10' CPA: 0.810 

Pe (in. Hg): 29-27 Cps: 0.806 

PA+ Pe, in.: (6) (7) --------- 1.110 Cal. Date: 7/6/2004 

Dt, in.: 0.375 Due Date: 1/6/2005 

Room Temp of 83 (Using NIST Thermometer) Calibrator: SOW 

Pitot Temp. of 83 (8) with Calibrated CM or Transmation) 

0.003 

0.015 

0.007 

-0011 

Deviation 

From Mean (2) 

0.817 

0814 

0.799 

0825 

Cp (1)Target Std Pitot S-Type 

Velocity L'.Pstd L'.Ps 

(fpm) (in. w.e.) (in. w.c.) 

1550 0.150 0.220 

2000 0.250 0.370 

2830 0.500 0.720 

3475 0.750 1.150 

3950 0.840 1.300 

Target 

L'.Psld 

(in. w.e.) 

0.15 

025 

0.50 

0.75 

0.95 

2 

3 

4(A) 

High 

Side 

Run 

No. 

jCp avg. (A) - Cp avg. (B)I (4) 

0.150 0.2200.15 1550 0.817 0012 

Low 2 2000 0.250 0.3800.25 0.803 -0003 

Side 3 0.50 2830 0.500 0.740 0.0080.814 

4(B) 3475 0750 1.150075 0799 -0006 

5 0.840 1.3003950 0.796 -00100.95 
~ri=cl=======7"'i:rl
·::tjifct)~Q~· ·)0@:;:r·W ·•••··;':';:fm.ii;:::I~~18f: 

SUMMARY 

2. Deviation =Cp (i) - Cp avg. (A or B) Note: Used when calibrating at a single velocity. 

Geometric Calibration Data 

0,= 0
0 P,= 0.5 0 

1 0 

Cp avg. = [CPA + CPS 1 2 

a2=	 P2= 0
04. ICPA - Cps I	 (Must Be ~ 0.01) 

~ to·	 ~ 5' 

o 0y=	 T= 1.05. IDEV avg (A)I or IDEV avg (B)I (Must Be ~ 0.01) 
!A=PA+Pa= 1.110 in. 

6.	 Pa + Pb minimum = 2 x (Dt x 1.05) = 0.788 

Z=AsinY= 0.000 in. W=AsinT= 0.019 in. 

,,0.125 in. s 0.031 in.7. Pa + Pb maximum =2 x (0. x 1.50) = 1.125 

lwind Tunnel Calibration Required? No 

Thermocouple Replacement Required? No:=if.. 8. Pitot thermocouple and reference must agree within 2 of 

Ope or (SignaturelDate) 
© 1992 CETCON, Inc. All Rights Reserved

-QA/QC Check 

Checked by: 

9/8/2004 -136
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CETCON, Inc. 

DRY GAS METER CALIBRATrON
 
METERJNG SYSTEM CALIBRATION - CFR40, Part 60, Appendix A, Reference Method 5
 

CRITICAL ORIFICE METHOD
 

Control Module: CM#1 Previous Calibration Values: 
DGM Serial Number: 684551 CF : 1.019 

Calibration Date: 3/28/2005 AH@: 1572 

Calibrator: SDW 

Vac. Leak Check, in. Hg: 26 Deviation From Pre-Test Cal: 
Press. Leak Check, in. H20: 6.3 

CF: 1.008 -1.13 % 

AH@: 1.558 -092 % 

Orifice Serial Number 13993-12 13993-16 13993-19 13993-24 13993-31 14033-1 
0.3187 0.4365Orifice Coefficient, K' 0.5066 06507 0.8347 0.9970 

11.900 8.880 7.500 5.860Run Time, R (min) 4.580 3.860 

Barometric Pressure, P s (in.Hg) 28.97 28.88 28.97 28.97 28.97 28.97 
75 70 78 78 78 78AmbientTemp, T A (OF) 

230 22.0 21.1 19.5 18.0 16.0Pump Vacuum (in. Hg) 

Orifice Pressure Drop, l1H (in. H2O) 

Start 0.49 0.92 1.25 1.91 2.90 4.00 

1.25 1.91 4.00Finish 0.49 0.92 2.90 
400Average 1.25 1.91 2.900.49 0.92 

Inlet Temp DGM, Ti (oF): 

Start 9186 9082 72 88 
9070 84 87 89Finish 81 
9185 908882 71Average 

Outlet Temp DGM, To (oF): 

Start 787980 8080 63 
798080 80Finish 80 64 
798080 80Average 80 64 
858567 83 8481Average Temp DGM, Tm (oF): 

DGM Volume, Vm (It'); I
 

Finish
 860.000869700882.400 876.700907800 947.900 
855.000871.700 864.700877.400902.800 942.900Start 

5.0005.0005.000 5.0005.000 5.000Difference 

4.8074.7754.746 4.7634.750 4.862 

Flow Rate, Q, scfm 

VC.rSfrl, fe (1) 
1.2450.813 1.0430.6330.399 0.548 
4.7404.7274.725 47224.731 4.842 

C F (3) 
Vm<lrl, fe (2) 

1014 

C F Dev (4) 

1.0101.0091.0041.0041.004 
0.0060.003-0003 0.001-0.003-0.004 
1.390 

.6.H@ Dev (6) 

1.4301.5441.6661.6761.639.6.H@ (5) 
-0167-0.128-0.0130.1080.1190.082 

-
NOTE: 

1. Vee'td =K' x R X PB c- ((TA+460fs) 

2. =1764 x V m x (PB + DH/13.6) -;- (Tm + 460) Vmotd 

3. CF = V erstd -;- Vmsld 

4. CF Dev = CF(i) - CF(average) ; (Allowable Deviation = ± 0.02) 
2 2

5. lIH@ =00319 x lIH x (Tm + 460) x R2 
-;- (PB X CF X Vm ) 

6. lIH Dev = lIH(i) - lIH@(average) ; (Allowable Deviation =± 0.20) 

Legibility__/ Accuracy./' Specifications--<::::::," Reasonableness~Completeness~ 

ill 4t4 3!t,/,17@Y
Checked by: 

Operator (Signature/Dat~)
 
© 2002 CETCON, Inc. All Rights Reserved
3/29/2005 
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CETCON, INC. 
CM#1 ORIFICE CURVE - March 29, 2005 

.................................................. -.......... " ................ , .........•..... ,.... ." ............. ............ ..............•....... . ....•..............•..•..•..........•.......
 5.00 

4.50 

4.00 

3.50 

~ 
CI)

I 1U 3.00
to-' 
CJ:) 3: ....00 o 
I 

~ 2.50
 
.c
 
'-l 
c:
 
:=:. 2.00
 
::I:
 
<l
 

1.50 

1.00 

0.50 

, 

~ 

/ 
/ 

/ 
- / 

~ 

/' 
/ 

P' 

~y 

~ 
0.00 

0.200 0.400 0.600 0.800 1.000 1.200 1.400 

Q (scfm) 

3/29/2005 ~~1~~~~ 
~:'I2.q/Z-UQ.S 
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CETCON, Inc. 

INSTRUMENT CALIBRATION DATA 

Digital Temperature Indicator (OTI) No: CM #1 
-=S-=G'-',A'-'P-,-5-5-0-0E----

-
Calibration Date: March 28, 2005 

Calibrator: ..:S:.:D:..:W..:...- _ 

;;::;:::-:.-... ii\~f7:::: '::,' %:~ ",,: , 
?( U~;;; '~biif~ronce '(~H:::"/: 

ICE BATH 
' , .:" ....,: ..... 

1040 -1 

AMBIENT AIR 10:30 58 i 

BOILING WATER 10:54 211 211 0 

OVEN 17:50 205 202 -3 

OVEN 14:43 229 232 3 

OVEN 16:06 253 256 3 

OVEN 11:20 310 313 3 

Averagel 0,9 

Required Accuracy {f},' -2,0 ~ Difference ("F) ~ 2,0 

Required Accuracy {2},' -5,4 ~ Difference (OF) ~ 5.4 

(1) 

(1) 

(1) 

(2) 

(2) 

(2) 

(2) 

Adjustment Required? 

..,......-
Accuracy__.-/' Specifications__ ------- Reasonableness__completeness~ Legibility~ 

Checked by: oa~,(i:~,f/tPMS 
© 2002 CETCON, Inc, All Rights Reserved

312812005 
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---------

CETCON, Inc. 

INSTRUMENT CALIBRATION DATA 

Digital Temperature Indicator (DTI) No:CET 1 SGI Control Module 
CM-1 

AP 5500E 

Calibration Date: March 28, 2005 
Calibrator: SOW

Temperature Simulator:_T..,..ra_n_s_m_at_io_n'---- _ 
Model No.: 1062 
Serial No.: -=B":'1:..:16=-0-5-JK-----

Thermocouple Type:_K _ 

NIST 78 13:39 79 1 1.3 

100 13:40 101 1 1.0 

200 13:41 200 0 0.0 

300 13:42 301 1 0.3 

400 13:43 400 0 0.0 

500 13:44 499 -1 -0.2 

600 13:45 598 -2 -0.3 

700 13:46 698 -2 -0.3 

800 13:47 798 -2 -0.3 

900 13:48 899 -1 -0.1 

1000 13:49 1000 0 0.0 

1100 1350 1100 0 0.0 

1200 13:51 1201 1 0.1 

1300 13:52 1301 1 0.1 

1400 13:53 1402 2 0.1 

1500 13:54 1501 1 0.1 

1600 1355 1602 2 0.1 

1700 13:56 1703 3 02 

1800 13:57 1805 5 0.3 

1900 13:58 1905 5 0.3 

2000 13:59 2005 5 0.3 

2100 1400 2108 8 0.4 

Average: 1:..:.:.2=--- 0'-'._1 _1 

Required Accuracy: -1.5:S Error, %:s 1.5 

Adjustment Required? 

Completeness / """",,,./' /J;ia",,,,-~ 2 ,,~,,;""O"' / r~ 

Checked by: 
ct Coordinator (SignaturelDate) 

© 2002 CETCON, Inc. All Rights Reserved 312Ft/ViI) ~ CM1 SIM.XLS 
Operator (Signaturel at 

3/28/2005 
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CETCON, Inc. 

INSTRUMENT CALIBRATION DATA 

Digital Temperature Indicator (DTI) No:CET I Handheld 

HH64A OMEGA 

48273/4 

Calibration Date: March 28, 2005 

Calibrator:..:S:,:D..:.W..:..- _ 

Temperature Simulator: Transmation 
Model No.: -1-:'06-:2,.:-,.:-=-------

Serial No.: B11605JK 

Thermocouple Type:..:.K=--- _ 

::!:li~::;;:.lilij'@~~~:~~ili:lli~..i~i 1;:II·!i~:I:ii~tlt~]il::iil~~i..~j 
o 950 o o NA 

NIST 78 952 78 o 0.3 

100 953 101 0.9 

200 954 200 o 0.1 

300 955 300 o 0.1 

400 956 401 0.2 

500 957 501 0.2 

600 958 600 o 0.0 

700 959 701 0.1 

800 1000 800 o 0.0 

900 1001 900 o 0.0 

1000 1002 1001 0.1 

1100 1003 1100 o 00 

1200 1004 1201 0.1 

1300 1005 1301 0.1 

1400 1006 1401 0.1 

1500 1007 1502 2 0.1 

1600 1008 1601 0.1 

1700 1009 1701 0.1 

1800 1010 1802 2 0.1 

1900 1011 1903 3 02 

2000 1012 2002 2 01 

2100 1013 2103 3 0.1 

Average: 1 .:..:O•..:.9 L.... ---..:.O•..:.1 _ 

Required Accuracy: -1.5 $ Error, % $1.5 

Adjustment Required? 

© 2002 CETCON, Inc. All Rights Reserved 

-141

... / -/
Speclflcatlons__ Reasonableness__

Completeness-L Legibility / 

Checked by: oject Coo/dinator (SignaturelDate)Operator (Signature/Date 
3( If::'! 2.c05 CM1 SIMXLS 

3/29/2005 



CETCON, Inc. 

CETCON ELECTRONIC BALANCE 
INSTRUMENT CALIBRATION VERIFICATION 

Model: OHAUS Navigator - 2100 

Serial Number: CET-1 

Calibration Verification Date: -=3::::/2=.:9:..:./=-20:::0~5::..-S=D..:...W=---- _ 

_ fII
 
1000 

200.0 

300.0 

500.0 

800.0 

1000.0 

2000.0 

1014 

1014 

1015 

1015 

1015 

1016 

1018 

0.0 

0.0 

00 

-0.1 

-0.1 

-0.1 

-0.2 

Average Difference -0.07 
Must be :s; 0.5g 

S.S. Weiqht, q Serial Number 

1000 52387 

200.0 70041 

500.0 70667 

1000.0 4280402 

2000.0 4280403 

Trailer Reference Weight. No. 001 699.9 9 

QAlQC Check: 
~ 

Completeness / Legibility~ Accuracy~ Specifications__/ Reasonableness__ 

f)et dM JM74PChecked by: 
Operator (Signature/Date)
 

©2003 CETCON, Inc All Rights Reserved
 

ct Coordinalor (Signature/Dale) 
3/2'1/ZJJ?J:S CETCON1CAL.xls 
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---------

-----

-----

-----

-----

-----

CETCON, Inc. 

Barometer Calibration 

Date: 28-Mar-05 

Barometer 10: CETCON I 
_=--.:.-~..:....:.-:..--_---

Calibrator: SOW 

Absolute Pressure at Tulsa International Airport National Weather Service: 29.053 
(Station Pressure) 918-838-7838 

@ Elevation, ft: 676 

@ Temperature, of: 70 
----.;:... 

National Weather Service barometer corrected to 

elevation of CETCON's Tulsa, Oklahoma Office: 29.00 
--~----=--~ 

CETCON Barometer Reading: __2_9_,_04_ 

@ Elevation, ft: 730 

@ Temperature, OF: 70 

Variation: 0.04 

Barometer Adjustment Required? YES NO x 

Accuracy~ Specifications__~ Reasonab\eness~ _ Completeness---,.L Legibility~ 

Checked by: fj4,l!~J;~a5 
© 2002 CETCON, Inc. All Rights Reserved 3/29/2005 

Project Coordinator (SignaturelDate)
3/ 'l"i /zero r; BAR04XLS 
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CETCON, Inc. 

EPA Reference Method 20
 

NOx Analyzer Interference Response Test
 

CETCON I
 

Test Gas Concentrations
 

co 500 ± 50 ppm 300 ± 20 ppm 10.0±10% 20.9 ± 1.0 % 

Dale of Tesl 9·23-04 

Analyzer Model 42C 

Analyzer Type. Chemiluminscent 

Serial Numb!'!r 65868-350 

Span Value ppm: 250 

Test Gas Concentration Cylinder Number Analyzer Response, ppm Interference, % of Span (1) 

CO 446.00 CC 8893 0.0 00 

S02 23400 CC169434 0.6 02 

CO2 11.65% CC96504 0.0 0.0 

O2 20.93 Ambient 0.02 0.0 

12iSum of Interference Responses: 0.2 11 

Notes: (1) Interference, % of Span =Analyzer Response, ppm x 100 +Span Value, ppm 

(2) Sum of Interference Responses must e s; 2.0 % 

QA/QC Check:
 

Completeness-L Leglbilily---.L Accuracy~ Specifications-L'" Reasonableness -----

Checked by: 

9/24/2004 

'" Operator (SignaturelDate)x4 '1/Zf'''f 
ol:J 2002 CETCON, Inc All Rights Reserved NOXINT20.XLS 
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oject Coordinator (SignalureJDa e) 



<' 

ject Coordinator (Signature/Date)

CETCON, Inc. 

EPA Reference Method 20
 
CO Analyzer Interference Response Test
 

CETCON I
 

Test Gas Concentrations 

NOx 200 ± 20 ppm 200 ± 20 ppm 10.0 ± 1.0 % 20.9 ± 10 % 

Date of Test: April 8, 2005 

Analyzer Model: 48C 

Analyzer Type: Infrared 

Serial Number: 401404630 

Span Value, ppm: 500 

Test Gas Concentration Cylinder Number Analyzer Response, ppm Interference, % of Span (1) 

NOx 20900 CC192210 0.00 00 

S02 224.00 CC67518 000 0.0 

CO2 10.60% CC180136 0.00 0.0 

O2 20.90% Ambient 1.00 0.2 

Sum of Interference Responses: 0.2 

o 
I] (2) 

Notes: (1 ) 

(2) 

Interference, % of Span =Analyzer Response, ppm x 100 +Span Value, ppm 

Sum of Interference 'Responses must be :s 2.0 % 

QA/QC Check: 

Specifications__ Reasonableness~Completeness~ Legibility~ Accuracy~/ 

JJr~f/tfW5Checked by: 
Operator (Signature/Dale) 

© 2002 CETCON. Inc All Rights Reserved 4:/ZC,/;;{.u5 COINT20.XLS 
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CETCON, Inc. 

EPA Reference Method 20
 
O2 Analyzer Interference Response Test
 

CETCON I 

Test Gas Concentrations 

co 500 ± 50 ppm 200 ± 20 ppm CO2 10.0 ± 1.0 % NOx 200 ± 20 ppm 

Test Gas Concentration Cylinder Number Analyzer Response, % Interference, % of Span (1) 

CO 457.00 CC148526 0.04 0.2 

S02 224.00 CC67518 0.03 0.1 

CO2 10.02% See Note #3 0.13 0.5 

NOx 20900 CC192210 0.03 0.1 

Sum of Interference Responses: 

Notes: (1) 

(2) 

(3) 

Interference, % of Span =Analyzer Response, % x 100 -;-Span Value, % 

Sum of Interference Responses must be S 2.0 % 

Diluled 40% C02 with Nitrogen 10 10.02% C02 

QA/QC Check: 

Accuracy_.__..----- Specifications~ Reasonableness----=:Completeness__--- Legibilily~ 

Date of Test: 

Analyzer Model: 

Analyzer Type: 

Serial Number: 

Span Value, %: 

April 8, 2005 

1440 

Paramagnetic
 

X1440D1738
 

25 

i1k~ Ylq/?<JCJ>Checked by: Pr 'eel Coordinator (SignaturelDate)operator (SignaturelDate) 
© 2002 CETCON, Inc. All Rights Reserved ,+!ZIiJ!Zw-.5 021NT20XLS 
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CETCON, Inc. 

EPA Reference Method 20
 
CO2 Analyzer Interference Response Test
 

CETCON I 

Test Gas Concentrations 

co 500 ± 50 ppm 200 ± 20 ppm NOx 200 ± 20 ppm 20.9 ± 1.0 % 

Date of Test: April 8, 2005 

Analyzer Model: 1440 

Analyzer Type: Infared 

Serial Number: X1440D173A 

Span Value, %: 25 

Test Gas Concentration Cylinder Number Analyzer Response, % Interference, % of Span (1) 

CO 457.00 CC148526 0.07 0.3 

SOz 224.00 CC67518 0.07 0.3 

NOx 20900 CC192210 0.07 03 

O2 2090% Ambient 0.11 OA 

Sum of Interference Responses: 

Notes: (1) Interference, % of Span =Analyzer Response, % x 100 .;-Span Value, % 

(2) Sum of Interference Responses must be S 2.0 % 

QAlQC Check: 

Completeness -- Legibility-----.:::- Accuracy__ 
..-

Specifications__--- Reasonableness ~ 

iM~~kNJ U\o"Mo~
Checked by: f' oject Coordinator (Signature/Dale)Operator (Signature/Date) 

© 2002 CETCON, Inc. All Rights Reserved C021NT20XLSLJ/ze/zvoS 
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CETCON, Inc. 

EPA Reference Method 20
 
S02 Analyzer Interference Response Test
 

CETCON I 

Test Gas Concentrations 

co 500 ± 50 ppm NOx 200 ± 20 ppm CO2 10.0 ± 1.0 % 20.9 ±I.O % 

Date of Test: April 8, 2005 

Analyzer Model: 721-M 

Analyzer Type Photometric 

Serial Number: 94-721 M-8196-8 

..... Span Value, ppm: 300 

Test Gas Concentration Cylinder Number Analyzer Response, ppm Interference, % of Span (1) 

CO 457.00 CC148526 0.0 0.0 

NOx 209.00 CC192210 0.0 0.0 

CO2 10.60% See Note #3 0.0 0.0 

O2 20.90% Ambient 0.02 0.0 

Sum of Interference Responses: 0.0 I] (2) 

Notes: (1) Interference, % of Span = Analyzer Response, ppm x 100.;- Span Value, ppm 

(2) Sum of Interference Responses must be,:; 2.0 % 

QA/QC Check: 

Le9jbi Iity______________ Accuracy~ Specificalions__,/" Reasonableness__
Completeness~ 

P jec! Coordinator (Signature/Date) Checked by: 
Operator (SignaturelDate) 

© 2002 CETCON, Inc. All Rights Reserved -"]/ Z 7!1.cr:J$ S021NT20XLS 
7/27/2005 
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Lab A
 



NO DATA FOR THIS APPENDIX
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..... 

As 
BAF 
CF 
Cadj 

Cd 

CdCOrr 

CE 
CF 
CFM 
Cp 

CpM 

D 
De 
DGM 
DN 
E 
%EA 
Fd 

Fc 
Fo 
Hg 
%1 
Kp 

L 
L 
LE 
M o 
MW d 

MT 
MW 
MW D 

%M 
%0 2 

%02d 
PB 
Pbar 

PM 

PM 
Ps 
LlP 

NOMENCLATURE 

General Equations 

Stack cross sectional area, sq. in. 
Bias adjustnlent factor (Part 75) 
Cubic feet 
Emission concentration corrected to 15 % 02 on a dry basis 
Emission concentration (ppm), dry basis 
Emission concentration corrected to 15 % 02 on a dry basis 
Calibration Error check percentage (Part 75) 
Wet gas meter orifice correction factor 
Cubic feet per minute 
Pitot tube coefficient 
Particulate matter concentrations, lb/dscf 
Stack diameter, in. 
Equivalent stack diameters for rectangular ducts, Ill. 

Dry gas meter 
Nozzle diameter, in. 
Emission ratio, Ib/MMBtu 
Percent of excess air 
Fuel factor or F-factor, ratio of flue gas volume to fuel volume, dscflMMBtu 
Fuel factor, ratio of CO 2 volume to fuel volume, dry basis 
Fuel factor, based on ratio of CO 2 volume to 02 volume, dry basis 
Mercury 
Percent isokinetic 
Pitot rube constant, 85.49(ft/s)[(lb/lb-mole)(in. Hg) / ('R) (in. H:P)] v, 
Length, in.
 
Volume of fuel loaded, liters during Subpart XX testing.
 
Linearity Error check percentage (Part 75)
 
Volume fraction of dry gas
 
Dry molecular weight of stack gas, g/g- mole (lb/lb-mole).
 
Total Particulate, mg 
Molecular weight of flue gas 
Molecular weight of dry flue gas 
Percent moisture 
Percent oxygen in flue gas, dry basis 
Percent oxygen in flue gas, dry basis 
Barometric pressure, in. Hg 
Barometric pressure at sampling site, mm 
Particulate matter emission, lb/hr 
Pressure drop across orifice, in. water 
Stack static pressure, in. water or in. Hg 
Stack gas velocity head, in. water 

Hg (in. Hg). 

s: \MASTER \WP \EQUAT -I \EQUATION .EQU 
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PPMVD 
QA 
Qs 
Qfuel 

RV 
SCFM 
TM 
TR 
Ts 
VM 
VMstd 
Vs 
Vw 
VwgaS 

Vsei 

VOC 
W 
X C02 

General Equations 

Parts per million by volume, dry basis 
Actual stack flow, aefm 
Dry stack flow, sefm 
Heat input on higher (HHV) or lower (LHV) heating value, MMBru/hr 
Reference value or protocal gas value (Part 75) 
Standard cubic feet per minute 
Mean gas meter temperature, Of or 'R 
Test run time, min. 
Average stack temperature, Of or 'R 
Volume of dry gas at meter conditions, scf 
Wet gas meter volume in std conditions, scf 
Stack flow velocity, fpm 
Total water collected, gm 
Volume of moisture in flue gas, sef 
Volume of voc/air exhaust from vapor recovery unit, cubic meter 
Volatile organic compounds (THC) concentration (Subpart XX) 
Width, in. 
CO 2 correcrion factor for 15 % O2 (Method 19) 

S:\MASTER \WP\EQUAT -\ \EQUATION.EQU 

'-------~---~~,
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EQUATIO IS 

1.	 Stack cross sectional area, sq. in 

A = ~	 • D 2 

S 4
 

D = 2L W , equivalent stack diameters for rectangular ducts.
 
e (L + "W) 

2.	 Dry gas volume samples at standard conditions (29.92" Hg, 528°R) 
= 17.65 VM[(PB + (PM/13.6))/TM]VMstd 

3.	 Water vapor volume collected at standard conditions, scf 

VWgas = 0.0472 • Vw 

4.	 Percent moisture content 

%M = Vwgas/ (VMstd + VWgas) • 100 

5.	 Dry gas mole fraction 
MD = (100- %M)/l00 

6.	 Mean molecular weight of dry stack gas 

MWD = (%COz • 0.44) + (%02 • 0.32) + (%N2 • 0.28) 

7.	 Molecular weight of stack gas 

MW = MD • MWD + 18(l-M~ 

8.	 Stack velocity, fpm 

Vs = K p • 60 • Cp(Ts/(Ps • MW))'/' • Avg(l.1pJ') ; Kp = 85.397 (pitot tube constant) 

9.	 Volumetric flow at stack conditions, ACFM 
QA = (Vs • A s)/144 

10.	 Volumetric flow at standard conditions, SCFM 

Qs = 0.123 • Vs • M D • Ps • As/Ts 

11.	 Percentage of excess air 

%EA = 100 • (% 02 - 0.5 • %CO) / (0.265 • %N2 - %02 + 0.5 • %CO) 

12.	 Stack pressure, "Hg 
P = P	 + P (in water)/13.6s B s 

S \l\.1ASTER \WP \EQUAT -I \EQUATION.EQU 

(~rc5iirA0 .'_''--------------------------- ~e51J~ ? , 
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13.	 Particulate matter concentrations, lb/dscf 

Cp~lb/dscj) = 2.20 (10-6
) • MT (mg)/ VMsrd(scf) 

14.	 Particulate matter emission, lb/hr 

PM(lb/hr) = CPM (lb/dscj) • SCFM • 60 (min/hr) 

15.	 Emission ratio, Ib/MMBru 

E(lb/MMBtu) = lb/hr emission
 
MMBtu/hr
 

16.	 Fuel factors or F-factors (CFR Method 19) 

Fd = 8710 (Natural Gas) ; Fd = 9780 (Bituminous Coal) ; F (CFR 60, Table 19-1)
d 

F = [3.64.(%H)+ 1.53·(%C)+ 0.57·(%S)+ 0.14.(%N)- 0.46-(%0) ] (106) 

d 

17.	 Emission ratio (F-factor method) 

E(lbjMMBtu) = Cilb/scf) - Fd 

E(lb/MMBtu) - Cd(lb/scf) - Fd • 

18.	 Nitrogen oxide emission, lb/hr 

NOx(lb/hr) = 7.17(10-6
) - SCFM 

GCV 

[20/(20.9 - %0
2
)] 

[100/( %C02d)] 

- NO/ppm) 

19. Nitrogen oxide emission for F-factor method 
NOx (lblhr) = E • Q in 

20. Carbon monoxide emissions, lb/hr 

CO(lb/hr) = 4.36(10-6
) • SCFM • CO(ppm) 

21. Carbon monoxide emission for F-factor method 
CO (lbjhr) = E • Q in 

22. Sulfur dioxide emissions, lb/hr 

S02 (lblhr) = 9.97 (10-6
) • SCFM • S02 (ppm) 

23. Sulfur dioxide emission for F-factor method 

S02 (lb/hr) = E • Qin 

S: \MASTER \WP \EQUAT -I \EQUATlONEQU 

L-.--__~	 ~Tf©Q). 
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24.	 Total Hydrocarbon emiSSIons (non-methane), lb/hr 

THC(lblhr) = 6.87(10-6
) • SCFM • THC(ppm) ; [Reported as propane] 

THC(lblhr) = 1.8700-6
) • SCFM • THC(ppm) ; [Reported as carbon] 

25.	 Total Hydrocarbon (non-methane) emission for F-factor method 

THC (lblhr) = E • Qin 

26.	 Carbon dioxide (C0 2) emissions, lb/hr (Part 75) 

CO2 (lb/hr) = 1.90 00-5
) • %C0 • (SCFM)2 

27.	 Dry Emission Concentration Oxygen Correction factor 

( %02 C oJ.", ed - 20.9 ) C _ C orr, u=,r
 

d Corr d (20.9 - %0 )

2d, measured 

28.	 Percent isokinetics 

29.	 Engine emission ratio, grams/hp-hr (TNRCC) 
Emission(lblhr)· 454(grams/lb)E (grams/h'P - h)r = ---~-'--'-----="'----'---'-

Engine HP
 

30.	 Bias Adjustment Factor, BAF (Part 75) 

BAF=l+ 171 
CEM 

31.	 Bias Adjustment (Part 75) 

CEMADJ = CEMi • BAF 

32.	 Linearity Error (Part 75) 
I RV - CEM I

% L E =	 ----'---1 • 100 
RV 

33.	 Calibration Error (Part 75) 
I RV - CEM I 

% C E =	 1 100• 

SPANcEM 

S \MASTER \WP \EQUAT -1 \EQUATION .EQU 

~----------~ ~
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34.	 Emission concentration correction to 15 % 0 2 (CPR Method 19) 

(5.9)
Cadj = Cd	 • --~.:....-

(20.9 - %0211)
 

Co# - Cd • [ :~~,] Xeo, - ~~
 
35.	 Fuel factor for CO 2 diluent measurements, Fo 

F, - 0209 • [ ;: ] 

36.	 Ratio CO 2 volume per GCV gas volume, Fe
 

F = 1040 (Natural Gas) ; F = 1800 (Bituminous CoaT)
c	 c 

321(103) • %C ].	 .
Fe = GCV ; ( optzonal CO2 flue gas ratzo)[ 

37.	 VOC emission concentration reported as propane, mg VOClliter fuel (Subpart XX) 

1.83 (106
) • VSei (scm) • VOCout(ppm)

E ( mgle ) = ------=:---------=..::..:- 
L fuel loaded (liters) • (10-6

)
 

K VOCpropane gas density = 1.83(106
) , mg/em 

S:\MASTER \WP\EQUAT -J \EQUATION,EQU 

L--	 ~ 
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....
 

!DEAL GAS LAW EQUATIONS
 

Ideal Gas Law: P • V = n • R • T 
R= 21.845 

T, °R= T, OF + 459.72 
T = 68 

sld 

T = 527.72
Sld 

P = 29.921
S1d 

Molar Volume Of Ideal Gas @ T sId & PsId 

VSld In = 3853 

(fe • in. Hg) I (OR • Ibmole) 

OF 

OR 

in. Hg 

= VsId + n =R • TsId + PsId 

fe Ilbmole 

Concentration Conversion Factors For Ideal Gas: 
fj= 

ppmvdj = 

%vdj = 
Ibj I fe = 

Ib; I ft3 = 

Ibj I ft3 = 

Fraction Of Ideal Gas (i) In Sample 

f; • 1000000 

f j .100
 

MWj , (Ib Ilbmole) • f j .;- 385.3, (fe Ilbmole)
 

MWj, (Ib Ilbmole) • ppmvd; .;- [385.3, (ft3 I Ibmole) - 1000000]
 

MWj, (Ib Ilbmole) • %vdj .;- [385.3, (ft3 Ilbmole) • 100] 

Nitric Oxide 

Nitrogen Dioxide 

Nitrogen Oxides 

Sulfur Dioxide 

Sulfur Trioxide 

Sulfuric Acid 

Carbon Monoxide 

Carbon 

Methane 

Propane 

Formaldehyde 

Hydrogen Sulfide 

Carbonyl Sulfide 

Carbon Disulfide 

Methyl Mercaptan 

Dimethyl Sulfide 

Dimethyl Disulfide 

Hydrogen Chloride 

Hydrogen Fluoride 

Arnmonia 

7
NO 30.0061 0.7788 .10

7 
N02 46.0055 1.1940 • 10

7 
NOx 46.0055 1-1940 - 10

7 
S02 64.0628 1.6627 • 10

7 
S03 80.0622 2.0779 - 10

7 
H2S04 98.0774 2.5455-10

7
CO 28.0106 0.7270 .10

7
C 12.0112 0.3117.10

7 
CH 4 160428 0.4164 .10

7 
C3He 44.0968 1.1445 • 10

7 
H2CO 30.0264 0.7793 • 10

7 
H2S 340798 0.8845 • 10

7
COS 60.0746 1.5592 • 10

7
CS2 76.1392 1.9761 .10

7
CH 3SH 48.1068 1.2486 • 10.

7 
C2H6S 62.1338 1.6126 - 10

7 
C2H6 S2 94.1978 2.4448 • 10

HCI 36.4609 0.9463 .10-
7 

HF 20.0063 0.5192 • 10-
7 

7
NH3 17.0304 0.4420.10

:mji~r;$j~N~ffi~U::j'\lMMHtrt? /:E§fffiijlijU .•.•:::.:•• :/:jMWi:.: {:",j:i :.}?U]p!~pfif4ijt~ 
Oxygen O2 

Carbon Dioxide CO2 

Nitrogen N2 

Hydrogen Sulfide H2S 

3
31.9988 0.8305 • 10

3 
44.0100 1.1422 • 10

3 
28.0134 0.7271 • 10

3 
34.07980.8845 • 10

Calculation Of Mass Emission Rate 
E; = Mass Emission Rate Of Ideal Gas (i), Ib/hr 

Ej = Ib j I dscf - Stack Flow (dscf/min) . 60 (min/hr) 

s: \m aster\excel\report\ideal.xis 
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REFERENCE METHOD 5 ORIFICE EqUATIONS 

General Orifice Equation:
 

0 = Co x [LlH]OS x [(To + 460) -:- {Po x M)Jo.s
 
0 

Qo = Orifice Flowrate, ft'/min To = Orifice Temperature, of 

C = Orifice Coefficient Po = Orifice Pressure, in Hg
o 

tl.H = Orifice Pressure Drop, in H
2
0	 Md = Dry Molecular Weight, Ib/lbmol 

By Definition:
 
tl.H@ is the orifice pressure drop that will result in a flowrate of 0.75 ft'/min flowing ambient
 

air (Md = 28.84) at STP (P"d = 29.921 and T"d = 68)
 

Therefore: 
0.75 = Co x [l'.H@]0.5 x [(68 + 460) -;- (29.921 x 28.84)]"5 

Co = 0.9588 -;- [LlH@]OS 

Q"d = 17.64 x Qox Po ..;- (To + 460)
 

Q"d = 17.64 x 0.9588 x [tl.H]OS x Po x [To + 460]°5 ..;- ([tl.H@ x Po x MJ05 X (To + 460))
 

OSld = 16.9133 x [LlH x Polo.S -:- [LlH@ X Md x (To + 460»"5
 

Assume To and Po = Meter Temperature and Pressure, Tmand Pm
 

[LlH] °5 = Q"dX [(tl.H@xMdx(Tm + 460)]°5..;- (16.9133x [Pm]"S) 

tl.H = Qs'/ x tl.H@ x MdX (Tm + 460) -;- (286.0598 x Pm) 

Q"d = Vmsld ..;- TA 

= Dry Standard Sample Volume, ft'Vmstd 
T

A 
= Sample Time, minutes 

LlH = Vmstd 2 X LlH@ X Md x (Tm + 460) -:- {286.0598 x Pm X TA J 
Pm = PB + (tl.H ..;- 13.6) 

The Resulting Quadratic Equation Has The Form: aLlH 2 + bLlH + c = 0 

a = 21.0338 x T/, b = 286.0598 x PBX T/, C = - 01m,,/ XLlH@ X Mdx (Tm+ 460)) 

The Two Solutions For This Quadratic Equation Are: LlH = (-b ± [b 2
- 4ac]OS) ..;- 2a 

(-b - [b2
- 4ac]"S) -;- 2a Results In A Negative LlH And Therefore is ignored 

(-b + [b 2
- 4ac]"S) ..;- 2a Results In A Positive LlH And Is The Actual Solution 

Replacing a, band c With Their Actual Values Results In The Following Equation: 

l'.H =	 ([(972.6033 x P/ x T/) + (Vmst/ X l'.H@ X Md X (Tm + 460)}]05 - (31.1866 X PB x T A» 
-;- (4.5863xT

A
) 

This Equation Allows Calculation Of The tl.H Required To Obtain A Given Standard 

Sample Volume 01m,,) In Any Length Of Time (TR) Specified. 

L.----	 ---  ©1TJ©t))fJ[J 
-159



REFERENCE	 METHOD 5 ORIFICE EQUATIONS 

(Isokinetic Sampling) 

Prediction Of Standard Sample Volume
 
LlH = ([(972.6033xP 2XT/) + 0J ,/xLlH@xMdx(Tm + 460))]°5 - (31.1866 x PB xTR))
 

From PaglJ f 
B ms

-;- (4.5863 xT
R

) 

Rearranging And Solving For Vmstd Results In: 

Vmstd = [(((4.5863 x JlH x TR) + (31.1866 x PBX TRW - (972.6033 x PB2 XTR2» 
-;- (JlH@ x Md x (Tm+ 460))]°5 

Prediction Of Ideal Nozzle Size 
2%1 = 1039.4 x Vmstd X(Ts + 460) -;- 0Js x Ps XD x Mo x TR) FromPdOo" n 

Setting %1 = 100, Rearranging And Solving For Dn Results In:
 

D = 3.2240 x [0Jmstd x (Ts + 460)) -;- 0Js x Ps x Mo XTR)]05 Vs'nltlmin
 
n 

Vs = 85.49 x C x [LlPs]05 x [(Ts +460) -;- (Ms x PSW5 Vs/nltlsoc 

V = 5129.4 x C 
p 

p x [LlP S]05 x [(Ts +460) -;- (Ms x PsW 5 
Vslnltlmins 

D = 0.04501 x [V -;- (M x T x C x (LlP )0.5)]0.5 x [(T + 460) x M -;- P ]0.25
n	 mstd 0 A P S S 5 S 
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REFERENCE	 METHOD 5 ORIFICE EQUATIONS 

(Isokinetic Sampling) 

General Isokinetic Equation: 

Vn = Vs 

V =	 Velocity Through Nozzle, ft/sec Vs = Velocity Of Stack Gas, ft/sec n 
V = Q -;- (A x 60) V = 8549 x C x [ll.P ]0.5 x [(T + 460) .:... (P X M )]0.5 

n	 n s' P S S • S Sn 

Q =	 Flowrate Through Nozzle, ft3/min Cp = Pitot Tube Coefficient n
 
An = Nozzle Area, ft' ll.Ps = Pitot Tube Pressure Drop, in H 0
 

2 

A =	 IT X D 2 -;- 576 Ts = Stack Temperature, OF 
n n 

D = Nozzle Diameter, in Ps = Stack Pressure, in Hg 

Qn = Qnsld x (Ts + 460) -;- (17.64 x Ps) Ms = Stack Gas Molecular Weight, Ib/lbmol 

= Nozzle Flowrate At STP, ft'/min M = (M x M) + 18 x (1 - M )Qnsld s o o

= Stack Gas Dry Molecular Weight, Ib/lbmol Qnsld	 = Qmsld -;- Mo Md 
= Meter Flowrate At STP, ft'/min Md = 0.32 X %0, + 0.44 X %C0 + 0.28 X %N,Qmsld	 2 

M = Stack Gas Dry Fraction	 %M = Stack Gas Moisture Content, %v o 

M =	 (100 - %M) -;- 100 o 

Vn = 0msld X (Ts + 460) -;- (1.8375 x 1£ x Ps X 0n2 X Mo) 

0msld = 16.9133 x [flH x PmJo.s -:- [llH@ X Md x (Tm + 460W S 
From P8g. I 

Vn = 2.9299 x [llH x PmJO SX (Ts + 460) -;- «Ps X 0n2X Mo) x [6H@ X Md X (Tm + 460)]05 

Vs = 85.49 X C p x [aPs]OS X [(Ts +460) -:- (Ms X Ps)l°'s From Abov. 

Set V = Consolidate Like Terms And Rearrange Into The Form: ll.H = K x ll.Pn VSl	 s 

o	 s[ll.H]OS = {29.1785 x Cp X Dn
2x M x [Ps x ll.H@ X MdX (Tm + 460Ws -;- [Ms x Pm X (Ts + 460WS} X [ll.P ] °5 

2ll.H = {851.3831 x C/ x On' X M X Ps X .6.H@ X MdX (Tm + 460) -;- (Ms x Pm X (Ts + 460»)} x ll.Po	 s 

If Pm Is Replaced With PB + (LlH -;- 13.6) The Result Is A Quadratic Equation Which Can Be Solved.
 

However, The Result Would No Longer Have The Form LlH = K x ll.Ps And Would Not Be Practical For
 

Use In The Field. The Practical Approach Is To Use Iteration To Obtain The Value Of The K-Factor (K)
 

Assume Pm = P
B 

For The First Iteration And Calculate K,. Multiply K, By The Average ll.Ps To Obtain ll.H,
 

For The Second Iteration, Use ll.H, To Calculate Pm2 And Use Pm' To Calculate K,. Multiply K, By The
 

Average LlP To Obtain LlH" Conduct The Iteration One Final Time Using ll.H To Calculate Pm3 And K.
s	 2 

Three Iterations Will Provide Accuracy Greater Than The Precision Of The ll.H Or ll.Ps Measurements. 

Calculation Of Percent Isokinetic From Test Data
 

%I = Vnx 100 -;- Vs
 
V = Q x (T + 460) -;- (1.8375 x IT x P x 0 2 x M ) From Abov.
 

n mstd S s n o


Qmsld = Vmsld -;- TR
 

V = V X (T + 460) -;- (1.8375 x IT x Psx D 2 X M x TR)
 
n msld S n o
 

%1 = 17.3230 X V X {T + 460} + (V X Ps X 0 X Mo X TR) Vslnlt/sac
2
mstd S S n 

2 

m,d S n o 

L_'Yc_O_1_=_1_0_3_9_.4_X_V__.__X_{T_s_+_4_6_0_}_+_{V_s_X_P__X_D__X_M__X_T_R_>__vs_'n_ftl_m_in__ ~-' 
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Origi I Test Proposal
 



EMISSION TESTING PROPOSAL 

TP Petroleum, Inc.
 
Engineering Performance Test
 

& Relative Accuracy Test Audit
 
#2 SRU Incinerator
 

Oklahoma Department of Environmental Quality
 
Permit No.:98-172-C (M-17) (PSD)
 

Emission Unit: SBH-OOI
 
Point No.: P-170
 

Ardmore Petroleum Refinery - Ardmore, Oklahoma
 

An Engineering Performance test and a Relative Accuracy Test Audit (RATA) will be conducted 
on the #2 SRU stack and CEMS for Sulfur Dioxide (S02), Nitrogen Oxide (NOx) and Carbon 
Monoxide (CO) emissions. Test will be conducted in accordance with proc dures and guidelines 
presented in Code of Federal Regulations, Title 40 (CFR40), Part 60, Appendix A, R ference 
Methods (RM's) 1,2,4, 3A, 6C, 7E, 10 and Appendix B, Performance Specifications 2 and 3. 

Project Specifics 

An engineering performance test for NOx and CO emissions will be performed by conducting a 
series of three one-hour test runs to document NOx and CO concentrations using RM's 7E and 
10, respectively. During ea h sixty-minute test run a velocity traverse and a moisture 
determination will be perfonned using RM's 1, 2, 3A & 4 to determin volumetric stack flow. 
111e volumetric stack flow rate and the pollutant concentrations obtained during each test run will 
be used to determine mass emission rates. The results from each test run will be averaged to 
determine emission rates in units of pounds per hour (lblhr) and tons per year (TPY). 

An engineering performance test will be performed measuring S02 and O2 concentrations using 
RM's 6C and 3A, respectively. The arithmetic average of (9) nine 30-minute test runs will 
constitute run one of the perfonnance test. The nine runs will also be used as the S02 CEMS 
RATA as described below. The second and third performance test run will each be the arithrn tic 
average of (4) four, I-hour runs. During each performance test run a velocity traverse and a 
moisture determination will be performed using RM's 1, 2, 3A & 4 to determine volumetric stack 
flow. The volumetric stack flow rate and the pollutant concentrations obtained during each test 
run will be used to determine mass emission rates. The average S02 emission rate will be 
reported in units consistent with Title 40 (CFR40), Part 60, Subpart J, section 60.104 (a)(2)(i): 
ppm by volume (dry basis) of S02 at zero percent excess air and per the applicable pem1it in 
units of pounds per hour (lblhr) and tons per year (TPY). 

The Relative Accuracy (RA) testing will be conducted for S02 and 2. A minimum of nine and 
maximum of twelve test runs are conducted to determine the Relative Accuracy (RA) of the 
CEMS. Each test run is 30 minutes in duration. Each 30 minute RA test run will be perfOlmed 
concurrently with run one of the engineering performance test. 

#2 SRU Incinerator Test Plan 
Page I of 12 

-163



Proiect Specifics, coot. 

Pollutant concentration measurements are collected for an equal amount of time at each of three 
traverse points (16.7, 50.0, and 83.3 percent of the stack). The pollutant concentration, recorded 
by the CEMS will be compared to the same parameters measured by the RM's. The RM 
sampling time will be synchronized with the CEMS clock time so that data from the same time 
intervals can be compared. 

Testing will be perfonned while the unit is operating at least 90% of pennit or process capacity to 
meet the requirements of unit operation during the perfonnance test being perfonned in conjunction 
with the RATA. 

Operating parameters will be recorded to verify that the unit is running at the required load(s) 
during the sampling period. Operating parameters will be documented by TPI Petroleum, Inc. 
personnel coinciding with each test run and will be forwarded to CETCON, Inc. for inclusion 
into the test report. 

CETCON would like to take exception to RM 10. Attached is a detailed description of the 
analytical method exception. 

Attached are detailed descriptions of each analytical method proposed along with the schematic 
of the sample trains. 

#2 SRU Incinerator Test Plan 
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SAMPLE METHODS SUMMARY 

Pollutants are measured according to EPA Reference Methods (RM's) described in the Code of 
Federal Regulations (CFR), Title 40, Part 60, Appendix A. The following methods will be used: 

..... 

RM-l 

RM-2 

RM-3A 

RM-4 

RM-6C 

RM-7E 

RM-lO 

Sample and velocity traverses for stationary sources. Determination of 
measurement site and sample point location. 

Determination of stack gas velocity and volumetric flow rate. A calibrated Type 
S pitot tube is used in conjunction with an inclined manometer to determine 
average gas velocity and for quantifying gas flow. 

Determination of Oxygen (02) and Carbon Dioxide (C02) concentrations in 
emissions from stationary sources (Instrumental Analyzer Procedure). Servomex 
1400B4 series analyzers are used to continuously measure the concentrations of 
O2 and CO2. O2 and CO2 concentrations are determined by paramagnetic and 
non-dispersive infrared d tectors, respectively. The instruments are calibrated 
either with gases prepared according to EPA Protocol One or with gases that have 
been certified using an Orsat analyzer (RM-3). 

Determination of moisture content in stack gases. A gas sample is extract d from 
the source through an impinger sampling train which condenses th moisture. 
The volume of the gas sample leaving the impinger train is determined using a 
calibrated dry gas meter. The impingers are weighed before and after the test nm 
to determine moisture content. 

Determination of Sulfur Dioxide (S02) effilSSlOns from stationary sources 
(Instrumental Analyzer Procedure). A Bovar ('Western Research) Model 721AT2 
or 721M ultraviolet photometric analyzer is used to continuously measure the 
concentration of S02. The instrument is calibrated with gases prepared according 
to EPA Protocol One. 

Determination of Nitrogen Oxides (NOx) emIssIons from stationary sourc s 
(Instrumental Analyzer Procedure). A Thermo Environmental Instruments 
Company Model lOS, 42H or 42C chemiluminescent analyzer is used to 
continuously measure the concentration of NOx. The instrument is calibrated 
with gases prepared according to EPA Protocol One. 

Determination of Carbon Monoxide (CO) emissions from stationary sources 
(Instrumental Analyzer Procedure). A Thermo Environmental Instruments 
Company Model 48 or 48C gas filter correlation infrared analyzer is used to 
continuously measure the concentration of CO. The instlument is calibrated with 
gases prepared according to EPA Protocol One. 

#2 SRU Incinerator Test Plan 
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.....
 

SAMPLE METHO S SUMMARY, cont. 

PS-2 Specifications and test procedures for S02 and 
monitoring systems (CEMS) in stationary sources. 

NOx continuous enllSSlOn 

PS-3 Specifications and test procedures for O2 and 
monitoring systems (CEMS) in stationary sources. 

CO2 continuous enllSSlOn 

RATA Quality Control and Quality Assurance requirements for annual relative accuracy 
test audits ofCEMS. 

#2 SRU Incinerator Test Plan 
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EMISSIONS TESTING PROCEDURE - METHODS 1,2, 3A, & 4
 

Oxygen (02), Carbon Dioxide (C02) and Moisture (H20) concentrations as well as tack gas 
velocity and volumetric flow rate are determined according to procedures set forth in the Code of 
Federal Regulations, Title 40 (CFR40), Part 60, Appendix A, Reference Methods 1, 2, 3A and 4. 

Sampling Procedure 

Reference Methods 1 and 2 are used to measure the stack gas velocity and volumetric flow rate. 
Method 1 is used to select the sampling site and number of traverse points. Method 2 is used to 
perform the actual velocity measurement. A calibrated S-Type pitot tube connected to an inclined 
manometer and equipped with a thermocouple for temperature measurement is used to measure the 
stack gas velocity. The pitot tube pressure drop and stack gas temperature at each traverse point are 
recorded. The barometric pressure and stack pressure are also measured and recorded. A cyclonic 
flow test is conducted to validate the acceptability of the sampling location. The pitot tube is held 
perpendicular to the flow and rotated until a pressure drop of zero is obtained. The amount of 
rotation required to obtain a zero reading is called the null angle. The average null angle of all 
traverse points must be less than 20° for the location to be acceptabl . 

Reference Method 3A is used to detennine O2 and CO2 concentrations and stack gas dry mol cular 
weight. Flue gas is extracted continuously from the stack through a heated probe, filter and sample 
line, all of which are operated at approximately 250 OF. A thermo-electrically cool d sample 
conditioner equipped with a sample pump is used to dry and cool the sample. Condensed water is 
continuously removed from the system by a peristaltic pump. The conditioned sample is conveyed 
to the testing trailer at grade through 3/8 inch O.D. Teflon tubing. The flow panel in the trailer 
distributes a portion of the sample to the ~ and CO2 analyzers and the remainder is vent d to the 
outside. The O2 and CO2 concentrations measured by the analyzers are recorded by a personal 
computer equipped with an analog to digital converter and data acquisition software. C DAQ 
(CETCO Data Acqui irion) software is configured to sample the output of the analyzers every 
fifteen seconds and record the data as I-minute averages (average of four readings). A strip chart 
recorder is used for backup and visual purposes. 

Reference Method 4 is used to measure the moisture content of the stack gas. Flue gas is extracted 
from the stack through a heated probe and filter into a standard impinger train. The first, third and 
fourth impingers are of the Greenburg-Smith design, modified by replacing the tip with a 1/2 inch 
J.D. glass tube extending to 1/2 inch from the bottom of the flask. The second impinger is of the 
Greenburg-Smith design with the standard tip. The first two impingers contain known quantities of 
water and the fourth impinger contains a known quantity of silica gel. The dried flue gas leaving 
the impinger train is pumped through a dry gas meter to measure sample volume. The dry gas 
meter is equipped with an orifice and inclined manometer to measure the sample. A minimum 
sample volume of 21 dscf is required at a sample rate no greater than 0.75 cfrn. At the conclusion 
of the test run, the quantities of water and silica gel in the impingers are determined gravimetrically. 
The difference between the final and initial weights of water and silica gel is recorded and used to 
calculate the stack gas moisture content. 

#2 SRU Incinerator Test Plan 
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EMISSIONS TESTING PROCEDURE - METHODS 1, 2, 3A, & 4, cont. 

Analysis 

O2 and CO2 concentrations are determined using Servomex 1400 Series analyzers. The O2 

measuring version of the instrument uses a magneto-dynamic paramagnetic detector. The CO2 

measuring version of the instrument uses a single beam, single wavelength infrared detector. The 
analyzers are equipped to output a 0-1 Volt D.C. signal that is proportional to the ~ and CO2 

concentrations. The full-scale range of both instruments is 25%. 

The moisture content is determined gravimetrically using an impinger train containing known 
quantiti s of wat r and silica gel. 

The velocity and volwnetric flow rate is detennined using an S-Type pitot tube. The pressure drop 
of the pitot tube and the stack gas temperature are measured at each traverse point. The barometric 
pressure and differential stack pressure are measured and used to calculate the absolute stack 
pressure. The O2, CO2, N2 (assumed to be the balance of the dry gas) and H20 concentrations are 
used to calculate the actual molecular weight of the stack gas. This data is then used to calculate the 
average stack gas velocity. The volumetric flow rate is calculated by multiplying the velocity by the 
area of the stack CTOSS section. 

Conclusion 

Oxygen (02) and Carbon Dioxide (C~) concentrations are measur d by Reference Method 3A 
using Paramagnetic and Infrared analyzers, respectively. The analyzers are calibrated using 
standards that have been prepared according to EPA Protocol Number I or have been certified using 
an Orsat analyzer (Reference Method 3). The concentrations measur d by the analyzers are 
recorded by computer data acquisition and on a strip chart recorder. 

Moisture (H20) concentration is measured by Reference Method 4 using a standard impinger train. 
The quantity of water collected is measured gravimetrically. 

Stack gas velocity and volumetric flow rate is measured by Reference Methods 1 and 2 using an S
Type pitot tube. Data obtained from Reference Methods 3A and 4 is also used in the velocity 
calculations. 

#2 SRU Incinerator Test Plan 
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EMISSIONS TESTING PROCEDURE - MEmOD 6C 

Sulfur Dioxide (S02) concentration in flue gas streams is determined according to procedures set 
forth in the Code of Federal Regulations, Title 40 (CFR40), Part 60, Appendix A, Reference 
Method 6C. 

Sampling Procedure 

Flue gas is extracted continuously from the stack through a heated probe, filter and sample line, aU 
of which are operated at approximately 250 OF. A thermo-electrically cooled sample conditioner 
equipped with a sample pump is used to dry and cool the sample. Condensed water is continuously 
removed from the system by a peristaltic pump. The conditioned sample is conveyed to the testing 
trailer at grade through unheated 3/8 inch a.D. Teflon tubing. The flow pan 1 in the trailer 
distributes a portion of the sample to the S02 analyzer and the remainder is vented to the outside. 
The S02 concentration measured by the analyzer is recorded by a personal computer equipped with 
an analog to digital converter and data acquisition software. CEDAQ (C TCON Data Acquisition) 
software is configured to sample the output of the analyzer every fifteen seconds and record the data 
as I-minute averages (average of four readings). A strip chart recorder i also lIsed to record the 
analyzer output for backup and visual purposes. 

Analysis 

S02 conc ntration is determined u ing an analyzer utilizing an Ultraviolet (UV) Photom tric 
detector. The analyzer ar equipped to output a 0-10 Volt D.C. signal that is proportional to the- S02 concentration. A full-scale range is selected based on the expected concentration of the flue 
gas. Typical ranges used ar 0-100 ppm, 0-250 ppm, 0-500 ppm and 0-1000 ppm. 

Conclusion 

Sulfur dioxide (S02) concentration is measured by Reference Method 6C using a UV Photometric 
analyzer. The analyzer is calibrated using standards that have been prepared according to EPA 
Protocol Number 1. The concentration measured by the analyzer is recorded by omputer data 
acquisition and on a strip chart recorder. 
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EMISSIONS TESTING PROCEDURE - METHODS 7E, & 10 

Nitrogen Oxides (NOx), and Carbon Monoxide (CO) concentration in flue gas streams is 
determined according to procedures set forth in the Code of Federal Regulations, Title 40 (CFR40), 
Part 60, Appendix A, Reference Method (RM) 7£, and 10. 

Sampling Procedure 

Flue gas is extracted continuously from the stack tlu'ough a heated probe, filter and sample line, all 
of which are operated at approximately 250 OF. A moisture removal system equipped with a 
sample pump is used to dry and cool the sample. Condensed water is continuously removed from 
the system by a peristaltic pump. The conditioned sample is conveyed to the testing trailer at grade 
through unheated 3/8 inch O.D. Teflon tubing. The flow pan I in the trailer distributes a portion of 
the sample to the NOx and CO analyzers and the remainder is vented to the outside. The NOx and 
CO concentrations measured by the analyzers are recorded by a per onal computer equipped with 
an analog to digital converter and data acquisition software. CEDAQ (CETCON Data Acquisition) 
software is configured to sampl the output of the analyzer every fifteen sec nds and record the data 
as I minute averages (average of four readings). A strip chart recorder is also used to record the 
analyzer output for backup and visual purposes. 

Analysis 

NOx concentration is determined using a Thenno Environmental Instmments Company (TECO) 
Model lOS or 42H chemiluminescent analyzer. The analyzers are quipped to output a 0-10 Volt 
D.C. signal that is proportional to the NOx concentration. A full scale range is selected based on the 
expected concentration ofthe flue gas. 

CO concentration is determined using a Thenno Environmental Instruments Company (TECO) 
Model 48 analyzer. This analyz r uses a Gas Filter Correlation - Infrared (GFC-IR) det ction 
system. The analyzer is quipped to output a 0-10 Volt D.C. signal that is proportional to the CO 
concentration. A full scale range is selected based on the expected cone ntration ofthe flue gas. 

Conclusion 

Nitrogen Oxides (NOx) concentration is measured by Reference Method 7£ using a 
Chemiluminescent analyzer. Carbon Monoxide (CO) concentration is measured by Reference 
Method 10 using a GFC-IR analyzer. The analyzers are calibrated using standards that have been 
prepared according to EPA Protocol Number 1. The concentration measured by the analyzer is 
recorded by computer data acquisition and on a strip chart recorder. 

#2 SRU Incinerator Test Plan 
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REFERENCE METHOD EXCEPTIONS 

CETCON would like to propose the following exceptions to Reference Method 10: 

1.	 Use of the calibration procedures of RM-6C. RM-lO specifies calibration gas values of 
approximately 100%, 60%, 30% and 0% of analyzer span. There are no procedures in 
RM-10 for correcting the data for calibration bias and drift. CETCON proposes to use 
calibration gases of 80-100%, 40-60% and 0% of analyzer span. The mid range gas will 
be used to conduct a bias test before and after each test nm. The average concentration 
recorded for the test run will be COlTected for calibration bias and drift using these data. 
CETCON feels that tllis exception will improve the quality of the data obtained. 

2.	 Elimination of the Carbon Dioxide (C02) removal tube from the sample train, which 
elinlinates the need to correct the measured concentration of Carbon Monoxide (CO) for 
the CO2 concentration of the stack gas. CETCON can demonstrate that there is no 
interference caused by C02 in the TECO Model 48 or 48C CO analyzer. Thes 
analyzers use a Gas Filter Correlati n Infrared (GFC-IR) detection principle, wllich 
eliminates the C02 intern renee common in Non-Dispersive Infrared (NDIR) CO 
analyzers. CETCON fe Is that thi exception wilJ improve the quality of the data 
obtained. 

-
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Reference Met od 2 Type S Pitot Tube Manometer Assembly
 

Temperature Sensor 7.62 em (3 In.)' 

/
Type S Pitot TUbe 

Manometer 

• Suggested (Interference Free) 
Pitot tube/Thermocouple Spacing 
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.....
 

Reference Method 4 Moisture Train
 

Filler ASlack 

Wall
(Either in Slack) 
or Out of Slack) U;robe\ 

Orifice 

Condensar-Ice Bath System Including Silica Gel Tuba 

Vacuum
 
Line
 

Temperalure 

Air-Tight 
Pump 

Sensors 
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Reference M thods 3A, 6C, 7E and 10 Sampling Train
 

Sample Transport Une 

SampleMoisture 
GasRemovoaJ 

ManifoldSystem 

Gas 
Ana~'Zer 
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L. Kelly Sandberg 
Chemical Engineer 

QUALIFICATION SUMi\1ARY 

Chemical Engineer with 18 years of environmental testing experience. Diversified 
background with expertise in analytical testing, client/agency relations, EPA compliance 
and project management. Maintain high standards of professionalism and am known for 
my dependability and problem solving capabilities. 

EDUCATION 

MICHIGAN TECHNOLOGICAL UNIVERSITY. Houghton, MI - Bachelor of Science 
Degree in Chemical Engineering - 1985 

Engineer .in Training (EIT) Certification - 1985 

EXPERlENCE 

CETCON, Inc., Tulsa, OK 2/94 to present.
 
Title: Sf. Project Coordinator. Responsible for all aspects of stack test projects (planning,
 
field work, report writing, etc.)
 

CLEAN AIR ENGINEERING, Inc., Palatine, IL 3/86 to 1/94
 
Title: Senior Test Leader, Chicago Source Testing Department. Responsible for
 
supervising crews of2 to 15 people in stack emissions testing. Have tested at a variety of
 
sources such as: coal-fired boilers, gas turbines, steel mills, aluminum plants, pulp and
 
paper mills, municipal, medical and hazardous waste incinerators, cement plants, glass
 
plants and others. Position sometimes requires laboratory analysis and data reduction in
 
the field to provide client with on-site results. Responsible for the reviewing of emissions
 
testing reports for technical merit.
 

CAPABfi.,ITIES AND ATTRIBUTES 

Knowledge of theory behind combustion and how it relates to the fonnation of pollutants. 
Familiar with EPA Reference Methods for measuring Sulphur Dioxide, Nitrogen Oxides, 
Particulate Matter (Including PMI0) and others. Experienced in testing Hazardous Waste 
Boilers and Incinerators for Metals, Dioxins/Furans, Hydrogen Chloride and others. 
Extensive experience with instrumental analyzers used for measuring Hydrocarbons, 
Carbon Monoxide and other products of combustion. 

-176



Nathan E. Ulshafer
 
Environmental Specialist
 

QUALIFICATION SUMMARY 

Environmental testing knowledge obtained through continued work with CETCON, Inc. 

EDUCATION 

Fayetteville High School, Fayetteville, AR. 

Completed a course in methods measurement of visible emissions as specified by Federal 
Reference Methods 9 and 22 conducted by Eastern Technical Associates, October 2001 

Walter Smith & Associates, Inc.
 
Source Sampling & CEMS Workshop
 

EXPERIENCE 

CETCON, Inc.: July 2001 to Present
 
Title: Environmental Specialist
 
Perfonns emission testing on various types ofplants and processes.
 

GENCORP, Inc.: May 1999 to May 2001 
Title: United Rubber Worker 
Responsible for the production of rubber used in the manufacturing ofFord Motor Company 
vehicles. 

Noland Company, Inc.: May 1996 to May 1999 
Title: Assistant Manager 
Company provides plumbing, HVAC and industrial supplies. Responsible for the day-to-day 
operations of the business. . 
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a Field Data
 



( r r 
CETCON, Inc. 

Job No.: CJ-4022A Field Data: Velocity Moisture Barometer No.: CET III Barometric Pressure, Ps: d!f. r:1-- CF: 1.008 

Date: 8/3/2005 ..R"n_....Nn_ C1A_ Pitot Tube No.: 3 Ambient Temp., T Of9-- ~ ,0,H@: 1.558. -_.::....:..:. 
Customer: TPI Petroleum, IniEime of Run, TR: 60 in Pitot Tube, Cp : 0.810 Stack Pressure, Ps:=f.()L( j;JKTn. H20 = in. Hg ~1.0ct 

Unit: NO.2 SRU Tail G8srln]Dle Box No.: 2 Initial Pitot Leak{ >(	 Initial Leak @: 15.0 in. Hg = ().OOO cfm 

Operator: LKS/NEU Meter Box No.: CM#1 Final Pitot Leak'" ~	 Final Leak @ '$ 0 in. Hg = cfmO·OOCJ 
File Name: C1 A Stack Area, As: 3675.20 1< Assumed %M: (default only) 

Probe Oven Effluent Dry Gas Temp. of 
Clock Dry Gas Temp. Temp. Temp. TM 

Point Time Meter, CF of of of 14) 

A	 8 0.72 NA NA Pro:;'./.O!> 
7 0.72 NA NA ':1"1 
6 II~O 15ih.lol...,'1n.OJ.,~-r 0.721 ().~I 7.0 I '«.f~3 I NAI NAI hi 1"?1 I":f() I 0 
5 I ISl5 1¥518',55Vlo.Oh~1 0721 o.~1 3· 0 11""1..1:z-1 NAI NAI "'':1- 1"1( l?o I - 4 
4 I 100 ~01.0I.fOI6OLD I 0.721 0"1-.:;>--1 30 1'4?q I NAI NAI t,{, I 7-?- I =1<) I 10 
3 I 1~~1g,~.S10 IOOiob I 0.721 o."T?--1 3-0 I i043b I NAI NAI bf) I ?2-- I '}() I ,"4 
2 I JS70 ~.o:1Olo.bm I 0.721 O.~--' 3~O 11L.f3h INA] NAI--"C6- \ -?3 I +-0 I -b 
1 I 1S-1~ ~~OOYO I 0.72\ 0 +-d-.-I 3.D 1I'-1/~1 NAI NAI h5< I :J.'3 I 70 I +2

B	 8 I I~O 153/.IlD Io.o~ I 0.7210-=1-;L- I 3·0 I LLfOct I NAI NAI bSf I '1-3 I ~ I Ib
 
7 I '5""1~ 1m .Q'.n-D.OSO I 0.721 O· ~ I 3· 0 IILof'30 I NAI NAI f,..,cg I 7l:~ 1"70 I q
 

I
 6 I	 l~ It»h. roo ID.O~ 0.7210.-=J1)-1 ".'0 11c..{~r-t NAI NAI bg I -=14 I 10 I 0
I-' 

-..:J 5 I ,rrz: ~.~I{).OL..n I o72lo:1-~ I ~.O 1/43., I NAI NAI"~ I ~ I -=kJ I -'j( 
(.0 

4 ENDI/boo 19I1.12~i().O~ I I I 11'-141 I I I I I 1-4I 
3 I I If> I~~-j I I II'-t~u I I I I I 0 
2 I I 1{).()'3f:) I I I 1//..fz.4f I I I I I I 12
1 I I 10. DZS" I I I 11'110\ I I I I I I 10 

Cqa =I I.03! %11 Must Avg ~Ps Avg PM Avg TS Avg TM 

%j=~ Be ~ 5.0 Avg (~Psy')l I Max Vacuum Volume DGM ,ft3 
X C1 ft

31.0081.!:1'===-=;:v:;::M:::!J1---'l
(1) I (2) -l \~) I (4) (5) (6)Impinger No. VM..d =17.64 XVM x [(PB+(PM113.6)) + T,,1 DSCF 

11--- I 
Final Wt, gm DSCFM 

Initial Wt, gm Ih~t.J.'2, I hC13.8"" l&;oq$ Ist=r:l.g-
QMSld = VMs1d -;- TRIhql.:t-I~·d--Ic;'ll.f- 11).7q.o 
Vwgas = 0.04715 x Vw SCF 

Difference, gm %M = VWgasx 100-;- (VM std+ Vwgas) % 

AvgJ.P Mo =(100-%M)-;-100 dryfract. 

QAlQC Check: Avg (J.Ps 

Completeness ~ Avg. PM 

Legibility ~ Avg.Ts 

Accuracy ~ Avg. Ts 

Specifications ~ Avg.TM 

Reasonableness ~ Avg. TM 

Total 

In.HP 

MWD= (%C02x0.44)+(%02XO.32)+((%N2+%CO)xO.28) Ib/lbmDle 

in H20 MW = Mo X MWo + 18 (1 - Mo) Ib/lbmole 

'F Vs=5129.4XCpx(Ts-;-(PsxMW))1I2xAvg(J.Ps FPM 

'R QA = (Vs x As) -;- 144 ACFM 

'F Qs=(0.1225xVsxMoxPsxAs)-;-Ts DSCFM 

'R .d'LQ:::W::....=_Q::.s~-;-_M--'D~ -I........".---~.,;.._....-:....,,~ 

Checked by: ~~~~~""===---;7' ()3'~;J~~ ~.v,pC 
perator (SignaturelDat 

8/3/2005 Page #1 @ 999 CETCON, Inc All Rights Reserved 



-SamplePitot Stack Probe Dry Gas Temp.-°F Oven IEffluent 
Vacuum Temp.oF Temp. Temp. Temp. RemarksClock IDry Gas I in. H20 TM 

of OF of InletPoint I Time Meter, CF D.P. In. Hg OutlefT~ 

NA NAI It,A 8 I ,hUJ 1~/.Q:,DI().02S- 0.721 <!l=?-.:l- 1;2.'0 '1-{ A0 71.,ff~'~08 
NA NAI M0.721 O. =??-I ;,1.0 J~"3Q7 I IhJ.~ 15'·N,IJ~1o.D5D -:ra +=1 
NA NAI (,0.721 0. -=/--;;.. 1 ;:).06 I lh~O 19-Ib..LSl>lo.oss- ~3 ~I1'"-/"2..

0.721 (J.":1-:J. I ~·o ~;5 I Ibis 19-t't.ifblo.o55'" ,\.fLf3 NA NAI "'1 ':l
,c..lL.l , -:p.f :]...rNA NAI (,'30721 a -=1-:A I ::l,O4 I fbl./() 1551."501 t)oSb 

NA NAI b2..3 IIb4S ~,,~1z),ohO 0.721 o.~;if-I ~o ~ 7-f,""~~ 
,L-{3;L0.721 O. -=1-:;'" I ..;t. 0 NA NAI bc.f2 I 1S,<;1) ~."hdlli.O~ "':f"-f '71

-7.1 I ,h~ 1ssq..:.l,~oo:2.5'" 0.721 o. -=r~ I ~~O NA NAI hZIYO-:r ~ 
B 8 I , ""MtJ 157,; ,+'10 I0·0 I~ 0.721 0. Td--I ;;.. i) NA NAI hit'-/It; ~ ?-I 

NA NAI (0'$7 I rff?~ 1~4.~5i 0.05"0 0.721 (J.1-::J.... I ;;:LO 1'1'10 7£' =J.I 
NA NAI tog0.721 o.:.rd-I ~6 I f-:tl V ~".~O Io.DW 14.of LfD ":1-5' :ff 

0.721 o.~1 d. c) NA NAI tSSILft.{D5 I 111 S l5tcr.J30 IO. DbO --:x ~f 

I 
t--' 
00 
o 
I 

Job No.: CJ-4022A Field Data 

Date: 8/3/2005 Run No. 

Customer TPI Petroleum, Inlime of Run, TR: 

Unit: No.2 SRU Tail G$arlnjDle Box No.: 

Operator: LKS/NEU Meter Box No.: 

File Name: C1 B Stack Area, As: 

I	 I 
CETCON, Inc. 

Velocity Moisture Barometer No.: GET III Barometric Pressure, PB: -;;1.1, r-l CF: 1.008 

C1 B Pitot Tube No.: 3 Ambient Temp., of 'O;l., .3H@: 1.558 

60 in 

1 

CM#1 L 

Pitot Tube, Cp : 

Initial Pitot Leaky: 

Final Pitot Le:kY: 

0.810 

is
'f. 

Stack Pressure, Ps: 

Initial Leak @: 

Final Leak @: 

-{.ocr 
15.0 

~ 

in. H20 = 

in. Hg = 

in. Hg = 

;),,1. 0"" 
atbo 
~ 

in Hg 

cfm 

cfm 

3675.20 I Assumed YoM. (default only) 

/
4 ENOl 1'+-2..0 m;.fq.6 IOObO J'-l4~ 

3 I I lo.o~ 1"i~7-

2 I IOO.S1> 14.34 
1 I I I 0. D;)..() 14 I C> 

Cqa=~ %~ Must Avg .'>Psc:.=J Avg PMII===II Avg Tsil I	 Avg TMII I 
%J =~ Be $: 5.0 Avg (.'>p/ir----! M~I II Volume DGM ,te x C1 

1.008 -VMI te 
!Impinger No I (1) I (2) I (3) I (4) I (5) I (6) TT~tall VM ,td; 17.64 X VM x [(P8+(PM /13.6)) + T..1 OSCF .._. -+-1-1-1--

OSCFM!Final Wt, gm 11n1'3,q Ib((.?-I bl¥·3 Iq{,b., I I I QMstd = V"'std + TR 

VWgas = 0.04715 x Vw SCF 

% 

Mo =(100- %M)+100 

%M = Vwgasx 100+ (VMstd+ Vwgas) 

dry fract. 

, 
InitialWt,gm II,(~~ Iboo.'?	 I bl'J..'3 IqU,'! 

I I I I I 

Avg_~P in. H20 

Avg (~Ps 

Avg. PM in. H20 

Avg. Ts of 

Avg.Ts oR 

Avg.T", of 

Avg.TM OR 

Difference, gm I I 

QAlQC Check: 

Completeness ~ 

Legibility ..-:)S.. 
Accuracy --2.. 
Specifications -4-
Reasonableness -.:£... 

Checked by: 

8/3/2005 Page #1 

I = Vw 

MWD ; (%C02x0.44)+(%OoXO 32)+((%No+%C01x0 281,,,. • Ib/lbmole 
. - .. ... I I Ib/lbmoleMW = Mo X MWo '" ltl(l - Mo) 

. _ . _ _. _I I FPMVs = 5129.4 x Cpx (T~ + (P~ x MW)) 1J2xAva(.3P~ 

QA=(Vs xAs)-;-144 ACFM 

Qs = (0.1225 x Vs X Mo x Ps x As) + Ts OSCFM 

Qw = Qs -;- Mo WSCFM 

~~~a::~~==:,==/t78 ~:J/i'tJ()r-'	 ~~~~~~~~~/fIJ~r 
perator (Signature/Oat 

© 1 99 CETCON. Inc. All Rights Reserved 



CETCON, Inc. 
Job No,: CJ-4022A Field Data: Velocity Moisture Barometer No,: CET III Barometric Pressure. Ps: 21 f:L-- C( 1.008 

Date: 8/3/2005 Run No.: ~1~ Pitnt Tub" No' 3 AmbientTemp., T 100 6H@: 1.558 

Customer: TPI Petroleum, In!ime of Run, TR: 60 in, Pitot Tube, Cp : 0.810 Stack Pressure, Ps: -1. QLf in, H20 = 2~ OLi in. Hg 

Unit: NO.2 SRU Tail GSartrr]ole Box No.: __ ? Initi,,1 Pitnt I ""kv' Initial Leak @: 15.0 in. Hg = 0.000 cfm_- ......_....-. ---.... 7 
Operator: LKS/NEU Meter Box No.: CM#1 Final Pitot Leak,.I: X Final Leak @: ~ in. Hg = O.QOQ cfm 

--~-
File Name: C1C Stack Area, As: 3675,20 I' Assumed %M: (default only) 

P'c=/·OS' 

I 
t-' 

00 
t-' 

I 

Remarks 
Outlet 

Dry Gas Temp. OF 
1M 

Inlet 

Oven IEffluent 
Temp. Temp. 

of of 

Probe 
Temp. 

OF 

Stack 
Temp.oF 

T" 

Sample 
Vacuum 

=---:-'''-:-.----:-.,....-~ In. Hg 

PItot 
in. H20 

6Ps 

Dry Gas 
Meter, CF 

Clock 
TimePoint 

A 8 I~0 15?-';?,::}1 I () J) j.() 0,721 0.'=1-2- I '3.0 1'-/ (0 NA NAI I:P> =13 =1"2.... 
7 

6 

5 

4 

3 

1'1""<' b~~ l).o4~ 
1::K7) [s:}1.z..~ I(J.{) 5'S 
1-=7-5f 1~.:74Sf a.Drr 
I f«)O ~~..n I tl DS'S" 
l 'iSO~ ~t{.?%1 0. O~ 

0.721 0.-=1'2- I '3.0 
0.721 0,'1-2--1 3. D 
0.721 Q. -:;-2- I ,. 0 
0.721 (). -:r1- I 3 0 

0.721 fi -n-- I ;'.0 

1e.t37-
14~O 

1'-f3Y 
,&.lYO 
J'"i~S--

NA 

NA 

NA 

NA 

NA 

NAI 6"Z 
NAI f"h 
NAI t.h 
NAI h~ 

NAI hB 

9-"3 
-:N 
'JL 
-:1J1 
~ 

"':12 
:::J-~ 

-:r'2--
"'+-
?-J 

B 

2 

8 

1~ID ~.(q510.o40 
(~,;;-, m.?-I51 O.o3D 
19;U) 191~2W1 0.0;"0 

0.721 O:::J-;).... I 3·0 
0721 0:=12.. I 3.0 
0.721 O':f2- I 3.0 

''''~ I~D5" 
J4J~ 

NA 

NA 

NA 

NAI h~ 

NAI ~ '3 
NAI bY. 

'1-5" 
:t> 
-:p;-

;:fj 
71 
=11 

7 l~ IL;qLJ.9l)5To~oS1) 0.721 0.-=1-2.. 1 "3.0 1-.t '3~ NA NAI hI? ;;;5" Tl 
6 

5 

4 END 

3 

I ~f) m.-;K10.()("o 
I 'Vrr 1z;qq.1\-R') 10. D.t;V 
I~() ~."Ot{ 10.0'55" 

O.Ol./S 

0.721 0=12...- I ?o 
0721 0.'72- I 3.0 

.Y'1"i 
jY33 
11~~ 
IY~ 

NA NAI b9-
NA NAI b5? 

+h 
~ 

~ 
-:;'-;J... 

2 ao~ 1'-4 leg" 
IfJ.02e;- ,yO, 

DSCF ,.. -+1--
DSCFM 

Cqa=~9-1 "lot. Must Avg .'>Psl-~ Avg PMI~II Avg Tsil I 
%21=~ Be~5.0 Avg(.'>P/')r=! M~I II VolumeDGM ft3 X C1 

1.008 =VMI ft3 

jlmpinger No. I (1) I (2) I (3) I (4) I (5) I (6) I Total I 
IFinal Wt, gm I~.~ I'?-/D.f., 1513. \ I~.'"I I I I I 

Avg TMil I 

Initial Wt, gm I b'nr I?O:2.·:l.1 5"11.1 I~b SCF 

Difference, gm % 

)< 

)< 

'I< 

Ib/lbmole 

dry fract. 

Ib/lbmole 

FPM. . - . - _. -I I 
ACFM 

WSCFM 

DSCFM 

~ 

>< 

OAlOC Check: 

Completeness 

Legibility 

Accuracy 

Specifications 

Reasonableness _...L-:=:-__ 

Checked by: ~~.-.dZ.~:;::ZC;~~ 
8/3/2005 Page #1 
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1 
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,I II I I I I T r I I 'I !' I I TlT I J (J. 1 " J

.J. 

1~1f=19I,~,I'ro,~j;~~:~~I'I~:5~~~~1J·~MU.~J~L4, -L- _ ;BtJ.lnl'<tot~i, .. rrl7~ ·I!- H'I"MHlJi~ .l t~~o 
I1 : I ~ I I I I III;: II I ~ ~ .-'- r-FT1'1 II IT -r 'Tn IT I I -Ii- I ; 

, HI I I I' I I I II I i I: I :I' I i I' I11 'j I JW ~~v i~~ ~ ~ iII II 
i; I I 1 I i I I I I I I I! I IiI ~ $ I' ~ .11 ~ II I I _,+~II/-:-i.:+++1I I 

, , I II I I I I ! II II' I " :' !', I 1 ++llro+'++---1+1+,-.,1r-H-h--If--+-H-H~--Lf-
i II' I'rr I ~ I I I II IIII I I: I I ill I 

I

I I! II 

! :I 1 'I! !I' Iii II TIT TI -~~ I-IrI I I~ I T I I I I I ~ 
l

!	 ~ tI' I I III i II ~ I II "I I I I. ,~ I III II i II: III II 
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