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EXECUTIVE SUMMARY

A Series of three 1-hour compliance test runs labeled C1, C2, and C3 were conducted on
the No. 2 engine (Emission Point No. 05) at ARCO's Sligo facility near Bossier City,
Louisiana during the period of April 7, 1992. Compliance testing was conducted in
accordance with EPA 40 CFR, Appendix A, Methods 1, 2, 3, 4, 7E, and 10.

The average NO, emissions resulting from the three 1-hour test runs was 12.47 Ib/hr and
the average CO was 0.96 Ib/hr. These values are below the permit values of 24.0 Ib/hr NO
and 3.1 Ib/hr CO.

X

The engine was operating at 300 RPM at 92% load.

A complete summary of test data can be found on the following page of this report titled
Summary of Results.



PARAMETERS:

Test No.

Date:

Start Time:

Test Duration {min.)

ENGINE DESIGN DATA:

Horsepower Rating, BHP
Engine Speed, RPM
Manufacturer

Serial No.

Model

Fuel Heating Value, Btu/scf, LHV

OPERATING DATA:

Load, %

Engine Speed, rpm
Horsepower (BHP)

Air Manifold Temp., °F

Air Manifold Press., in. Hg.
Ambient Temp., °F

Fuel Flow, scth

FLUE GAS:

Exhaust Temp. °F
% O2 ,dry

% Moisture

Flow, ACFM

Dry Flow, SCFM

EMISSION DATA :

NO,, ppm
NO,, Ib/hr
CO, ppm
CO, ib/hr

) TE 04-May—92

CETCON

SUMMARY OF RESULTS

Unit Designation: ARco - sligo Facility

No. 2 Engine (Emission Point No. 05)

Ci c2 Cc3
4/7/92 4/7/92 4/7/92
9803 1115 1250
60 60 60
1000
300
Cooper — Bessmer
45452
GMVC - Turbo
1004
Average : Permit Limit :
92 92 92 92.0
300 300 300 300
920 920 920 920
185 NA 180 188
NA NA NA NA
67 72 74 71
8457 8457 8457 8457
562 567 570 566
15.3 153 15.2 15.3
6.70 6.60 6.88 6.73
9013 9035 8855 8958
4379 4367 4261 4332
359.0 415.4 430.2 401.5
11.27 13.00 13.14 12.47 24.0
49.6 54.0 48.0 50.5
0.95 1.03 0.89 0.96 3.1

SUM19.wk



SAMPLING METHODS

Pollutants measured according to EPA Methods described by the Code of Federal
Regulation, Title 40, Chapter 1, Part 60, Appendix A. The following methods were used:

Method 1

Method 2

Method 3

Method 4

Method 7E

Method 10

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

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

Gas analysis for the determination of dry molecular weight. From a bag
sample of the stack gas the percentage of carbon dioxide and oxygen is
determined by Orsat analysis with the remainder reported as nitrogen.
Additionally, excess air and dry molecular weight is also calculated.

Determination of moisture content in stack gases. An EPA impinger
sampling train is used to extract a continuous gas sample and condense the
moisture into the impingers. The impingers are measured gravimetrically to
determine moisture content.

Determination of oxides emissions from stationary sources. Instrument
analysis of the gas sampled for nitrogen oxides concentrations by a Thermo
Environmental Model 10S oxides of nitrogen analyzer. Instrument is
calibrated with EPA Protocol gases and concentrations recorded in PPM.

Determination of carbon monoxide emissions from stationary sources.
Instrument analysis of the gas sampled for carbon monoxide concentrations
by a Thermo Environment Model 48 carbon monoxide analyzer.
Concentrations measured in PPM and instrument calibrated with EPA
Protocol gases.



DESCRIPTION OF TESTING

Personnel from CETCON, Combustion and Environmental Testing Consultants, arrived at
the ARCO's Sligo compressor facility, located near Bossier City, Louisiana, at approximately
10:45 a.m. on Monday, April 6, 1992. After meeting with plant personnel the sampling
equipment was moved onto the #2 engine. A preliminary test for nitrogen oxides (NO,),
carbon monoxide (CO), oxygen, moisture, and velocity began at 3:45 p.m. and was
completed at 4:15 p.m. The sampling equipment was secured for the evening and all work
was completed by 5:30 p.m.

On Tuesday, April 7, personnel arrived at the plant at approximately 7:10 a.m. The
sampling equipment was prepared for testing. The first compliance test run for NO,, CO,
moisture and velocity began at 9:03 a.m. Testing continued until the completion of the third
test run at 1:50 p.m. The monitors were calibrated and the sampling equipment was moved
off the unit. All work was completed by 4:08 p.m.

Testing was observed by Ben Juneau from the Louisiana Department of Environmental
Quality (LADEQ).



APPENDIX A

Unit Diagram
and
Sample Point Location
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CETCON,

Radco, Inc.

T JobNo: CJ-1063 ,
Customer: ARCO PRELIMINARY VELOCITY TRAVERSE DATA
Sampling Location: #2 ENGINE AND
_. Date: 4\6\92 SAMPLING LOCATION DATA
Time: 3:30
Pot A PortB Pot C Port D Average
— Port & Inside Diamaeter (in.) 15 15
Port & Wall Thickness (in.) 2 2
Inside Stack Diameter (in.) 13 13
~— Sampling Ports are 11 ft. in. Distance A—Port to downstream disturbance = 10.12 stack diameters
ft. 20 in. Distance B—Port to upstream disturbance = 1.54 stack diameters
Stack Schematic Cross Section
Pitot Tube No: 1 B m
_  Cp=__079 forrs 4‘/ P
Pg = _29.69 ‘Hg w5 L ‘ 1 l
A AN
P = 2.6 ‘H,0
— s z (1) L. A
A (2) = 42.3 in.2
Stack Height
—_ Stack Port Ht. 13
Distance From | Distance From Cyclonic Flow Calculation (3)
—| Point Percent Ref. Point Ref. Point Port A Port B Port C Port D Port E
Number Diameter (decimalin.) |(fractionalin) | AP| Tci a [ AP| T! a [AP| Tg| a {AP| Tg]| a |l AP) Tg| a
1 3.2 06/16 3.6 | 460 0] 3.5|501 0
2 10.5 15/16 46511 0| 421532 0
"' 3 19.4 28/16 4.7|532] 0] 4.5{543 0
4 32.3 4 3/16 5.31571 8 5 (574 7
S 67.7 8 12/16 5.5 1580 71 5.71578 5
— 6 80.6 107/16 5.31577 7] 5.5|5877 ]
7 89.5 1110/16 | 5.2 576 5| 53576 5
8 96.8 12 9/16 5.0 1570 0 4.2|571 o]
9
et 10
i1
12
13
- 14
15
16
e 17
18
19
20
- 21
22
23
— 24

Notes: (1) Clockwise from ladder or plant north (stacks w/o ladders) — sample port designation in sequence A, B, C, & D for circular ducts.
Left to right for rectangular ducts with sample port designation in sequence A, B, C, D, & E.
Higher traverse numbers for both rectangular and circular duct toward outside wall.

04 -May-—-92

@ A=

4

3.14 D!

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

PREUM.wk1



TRAVERSE-CETCON STACK TRAVERSE PROGRAM
Written by R.J.SWEDEEN 10/4/91
CETCON, Combustion and Environmental Testing CONsultants

UNIT:#2 engine DUCT TYPE:CIRCULAR
TEST:PRELIM W: O D: 0

DATE: 4\ 6\92 STACK ID, inch: 13
TIME:2:30 DOWNSTREAM-A, ft.: 10.12

UPSTREAM-B, ft.: 1.54
DOWNSTREAM DIA’s: 9.3
UPSTREAM DIA’s: 1.4

STACK AREA, in*2: 132.665
REFERENCE LENGTH, inch.: 2
NUMBER OF POINTS: 8

DISTANCE FROM PROBE TIP TO TRAVERSE POINT(incl.REFERENCE LENGTH)

POINT LENGTH w/REF, inchs (w/o REF),inchs PERCENT 1ID.
1 2 & 6 /16th (0 & 6 /16th ) 3.2
2 3 &5 /16th (1&5 /16th ) 10.5
3 4 & 8 /16th ( 2 & 8 /16th ) 19.4
4 6 & 3 /16th ( 4 & 3 /16th ) 32.3
5 10 & 12 /16th ( 8 & 12 /16th ) 67.7
6 12 & 7 /16th ( 10 & 7 /16th ) 80.6
7 13 & 10 /16th ( 11 & 10 /16th ) 89.5
8 14 & 9 /16th ( 12 & 9 /16th ) 96.8



APPENDIX B

Plant Operational Data

CETCON —



APPENDIX C

Field Data
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CETCON, Orsat .wk1
Plant Sligo Radco, Inc.
Unit: #2 Engine
Operator: GLM ORSAT ANALYSIS
Cl— 1063

co, 32 : 32 32
41192 SUM 186 184 184
c1 903 0, 154 153 152 153
N, 314 8L6 816 8L5
“CO, 32 32 32 32
47192 SUM 186 184 186
o7) 1115 0, 154 152 154 153
N, 814 8L6 814 8L3
CO, 32 33 32 32
47192 SUM 186 184 184
c3 1250 0, 154 151 152 152
N, 814 8L6 816 8L5

10 0,

11 O,

12 0O,

AVG CO,, O,, N, l [ |




SLIGO/CJ-1063/#2 ENG Cl

TEST DATE : 04-07-1992
START TIME: 08:13:57
FILE NAME : C:\DAQ\63Cl1 .ID%
CHANNEL# NOx co 02 §02 THC T1 T2 T3
CH.UNITS PPM PPM % PPM PPM F F F
<MIN> <ANALYZER OUTPUT-VDC>
0 3.47 0.10 7.57 0.06 -0.03 0.01 1.18 2.02
1 3.51 0.10 7.56 0.05 -0.03 0.03 0.26 1.25
2 3.62 0.11 7.55 0.06 -0.03 0.03 0.27 1.00
3 3.57 0.10 7.56 0.06 -0.03 0.02 0.26 0.94
4 3.58 0.10 7.56 0.06 -0.03 0.02 0.27 0.90
5 3.47 0.11 7.56 0.06 -0.02 0.03 0.26 0.87
6 3.41 0.11 7.57 0.06 -0.03 0.01 0.26 0.77
7 3.52 0.10 7.56 0.05 -0.03 0.02 0.26 0.76
8 3.49 0.12 7.56 0.05 -0.02 0.02 0.27 0.81
9 3.80 0.10 7.57 0.05 -0.03 0.03 0.27 0.84
10 3.68 0.10 7.55 0.06 -0.03 0.03 0.27 0.84
11 3.53 0.10 7.56 0.06 -0.03 0.04 0.27 0.81
12 3.67 0.11 7.57 0.06 -0.03 0.03 0.28 0.82
i3 3.60 0.10 7.57 0.05 -0.03 0.03 0.27 0.82
14 3.66 0.10 7.57 0.05 -0.03 0.04 0.27 0.83
15 3.67 0.11 7.57 0.06 -0.02 0.01 0.28 0.84
16 3.48 0.11 7.58 0.06 ~0.03 0.02 0.28 0.79
17 3.57 0.11 7.57 0.06 -0.03 0.02 0.27 0.71
18 3.66 0.11 7.57 0.05 -0.03 0.04 0.27 0.50
19 3.54 0.11 7.58 0.05 -0.03 0.03 0.27 0.47
20 3.44 0.10 7.59 0.06 -0.03 0.02 0.27 0.48
21 3.58 0.11 7.59 0.05 -0.03 0.02 0.26 0.51
22 3.66 0.11 7.60 0.06 -0.03 0.03 0.29 0.50
23 3.61 0.11 7.57 0.06 -0.03 0.03 0.27 0.47
24 3.59 0.11 7.58 0.06 -0.03 0.02 0.27 0.48
25 3.56 0.10 7.58 0.05 -0.03 0.02 0.27 0.49
26 3.50 0.10 7.60 0.06 -0.03 0.03 0.28 0.49
27 3.40 0.11 7.58 0.06 -0.03 0.03 0.27 0.51
28 3.49 0.10 7.57 0.06 -0.03 0.02 0.27 0.56
29 3.53 0.10 7.61 0.05 -0.03 0.03 0.27 0.67
30 3.38 0.10 7.55 0.06 -0.02 0.02 0.27 0.70
31 3.47 0.11 7.59 0.05 -0.03 0.03 0.27 0.71
32 3.60 0.11 7.56 0.06 -0.02 0.01 0.27 0.75
33 3.47 0.11 7.61 0.05 -0.03 0.03 0.27 0.74
34 3.59 0.11 7.59 0.06 -0.02 0.03 0.27 0.78
35 3.40 6.10 7.56 0.06 -0.03 0.02 0.28 0.75
36 3.47 0.11 7.56 0.06 -0.03 0.02 0.27 0.67
37 3.53 0.10 7.59 0.05 -0.03 0.03 0.27 0.61
38 3.46 0.10 7.58 0.05 -0.02 0.02 0.27 0.55
39 3.47 0.10 7.58 0.06 -0.03 0.03 0.27 0.55
40 3.44 0.10 7.61 0.05 -0.03 0.03 0.27 0.56
41 3.60 0.11 7.61 0.06 -0.03 0.02 0.28 0.59
42 3.47 0.10 7.62 0.06 -0.03 0.03 0.28 0.56
43 3.61 0.10 7.62 0.05 -0.03 0.04 0.28 0.56
44 3.55 0.10 7.61 0.05 -0.03 0.04 0.27 0.55
45 3.51 0.10 7.62 0.06 -0.03 0.02 0.28 0.57
46 3.54 0.11 7.61 0.06 -0.03 0.02 0.28 0.61
47 3.45 0.10 7.63 0.05 -0.03 0.04 0.27 0.67
48 3.42 0.11 7.62 0.06 -0.03 0.03 0.28 0.70
49 3.60 0.10 7.62 0.06 -0.03 0.03 0.29 0.75
50 3.55 0.11 7.62 0.06 -0.03 0.03 0.28 0.76
51 3.43 0.10 7.62 0.06 -0.03 0.02 0.29 0.76
52 3.46 0.11 7.63 0.06 -0.03 0.02 0.28 0.72
53 3.37 0.11 7.63 0.06 -0.02 0.02 0.28 0.56
54 3.62 0.11 7.65 0.05 -0.02 0.02 0.28 0.46
55 3.40 0.11 7.66 0.06 -0.02 0.02 0.29 0.50
56 3.19 0.10 7.67 0.06 -0.02 0.02 0.28 0.51
57 3.21 0.10 7.72 0.05 -0.03 0.04 0.27 0.57
58 3.41 0.11 7.70 0.06 -0.03 0.03 0.28 0.63
59 3.44 0.10 7.68 0.06 -0.03 0.03 0.28 0.68
60 3.39 0.10 7.68 0.06 -0.03 0.01 0.28 0.70
MEAN 3.51 0.10 7.60 0.06 -0.03 0.03 0.29 0.70

END TIME: 09:13:56
FULLSPAN 896.00 426.90 21.00 424.00 55.20 1000.00 2500.00 2500.00

SPAN VDC 8.78 0.84 10.00 4.36 0.60 1.01 2.48 2.50
MID SPAN 442.40 224.S0 8.74 218.40 25.00 500.00 1000.00 0.00
MID VDC 4.40 0.43 4.17 2.17 0.25 0.48 0.78 0.01

ZERO GAS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
ZERO VDC 0.02 -0.02 -0.02 ~-0.01 -0.01 0.00 0.00 0.00
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TEST DATE : 04-07-1992

START TIME:

CHANNEL#
CH.UNITS
<MIN>

VOO NBWNOHEO

ZERO GAS

10:26:01
FILE NAME : C:\DAQ\63C2
NOx Cco
PPM PPM
4.39 0.11
4.31 0.10
4.12 0.11
4.19 0.11
4.10 0.11
3.97 0.11
4.16 0.10
4.25 0.10
4.04 0.11
4.21 0.11
4.28 0.11
4.26 0.10
4,03 0.11
4.11 0.10
4.05 0.11
4.13 0.11
3.98 0.10
3.95 0.11
3.89 0.12
4.04 0.11
4.09 0.11
3.98 0.11
4.04 0.11
4.21 0.11
4.13 0.11
4.07 0.11
4.13 0.11
4.10 0.10
4.08 0.11
4.07 0.11
4.07 0.10
3.93 0.11
4,13 0.11
4.10 0.10
3.92 0.10
4.10 0.11
3.89 0.10
3.89 0.11
3.96 0.10
4.19 0.10
4.02 0.11
4.14 0.10
4.04 0.10
4.05 0.11
4.09 0.10
4.25 0.11
4.08 0.10
4.04 0.11
4.06 0.10
3.89 0.10
4.05 0.10
3.96 0.11
4.03 0.11
4.11 0.10
3.95 0.10
4.12 0.11
4.12 0.10
4.11 0.11
4.04 0.11
4.05 0.10
3.98 0.10
4,08 0.11
: 11:26:01
896.00 426.90
8.78 0.84
442.40 224.90
4.41 0.42
0.00 0.00
-0.02 -0.03

ZERO VDC

SLIGO/CJ-1063/#2 ENG C2

.ID%

02 §02 THC
% PPM PPM
<ANALYZER OUTPUT-VDC>
7.39 0.05 -0.03
7.44 0.06 -0.03
7.42 0.06 -0.03
7.38 0.05 -0.03
7.46 0.06 -0.02
7.44 0.05 -0.02
7.43 0.05 -0.03
7.37 0.05 -0.03
7.37 0.05 -0.03
7.41 0.06 -0.03
7.43 0.06 -0.03
7.38 0.05 -0.03
7.39 0.05 -0.02
7.42 0.06 -0.03
7.40 0.06 -0.03
7.43 0.06 -0.02
7.36 0.05 =0.02
7.36 0.06 -0.03
7.34 0.05 -0.03
7.38 0.05 -0.03
7.36 0.06 -0.03
7.34 0.05 =-0.02
7.43 0.06 =0.02
7.45 0.06 -0.03
7.45 0.05 -0.02
7.48 0.06 ~0.02
7.50 0.06 -0.03
7.51 0.06 ~-0.02
7.47 0.06 -0.02
7.51 0.07 -0.02
7.52 0.06 ~0.02
7.53 0.06 -0.03
7.53 0.06 -0.03
7.52 0.06 -0.03
7.53 0.06 =-0.02
7.50 0.06 -0.03
7.49 0.06 ~0.03
7.48 0.05 -0.03
7.47 0.05 -0.03
7.48 0.06 -0.02
7.47 0.05 -0.03
7.46 0.05 -0.03
7.46 0.06 -0.03
7.46 0.06 -0.03
7.43 0.06 -0.03
7.43 0.05 -0.03
7.43 0.0S ~0.03
7.44 0.06 -0.02
7.45 0.0s5 -0.03
7.46 0.05 -0.02
7.42 0.06 -0.02
7.44 0.06 -0.03
7.44 0.05 -0.02
7.41 0.05 -0.02
7.45 0.05 -0.03
7.43 0.06 -0.03
7.43 0.05 -0.03
7.45 0.05 -0.03
7.45 0.06 -0.03
7.45 0.05 -0.03
7.45 0.06 -0.03
7.44 0.05 -0.03
21.00 424.00 55.20
10.00 4.36 0.60
8.74 218.40 25.00
4.17 2.17 0.25
0.00 0.00 0.00
-0.02 ~-0.01 -0.01

T1

0.04
0.01
0.01
0.02
0.03
0.01
0.03
0.03
0.02
0.01
0.04
0.02

0.02
0.01
0.02
0.02
0.03
0.03
0.01
0.03
0.02
0.03
0.03
0.02
0.04
0.03
0.03
0.01
0.02
0.01
0.03
0.02
0.03
0.03
0.02
0.02
0.03
0.03
0.01
0.02
0.02
0.03
0.02
0.03
0.03
0.03
0.01
0.03
0.03
0.01
0.03
0.03
0.03
0.04
0.03
0.01
0.03
0.02
0.04
0.02
0.02

1000.00
1.01
500.00
0.48
0.00
0.00

T2
F

0.95
0.39
0.34
0.35
0.35
0.35
0.36
0.36
0.37
0.38
0.39
0.39
0.37
0.39
0.39
0.39
0.39
0.40
0.40
0.40
0.42
0.41
0.42
0.42
0.42
0.41
0.41
0.41
0.40
0.40
0.39
0.38
0.38
0.38
0.36
0.37
0.36
0.35
0.35
0.36
0.35
0.35
0.36
0.36
0.37
0.37
0.37
0.38
0.37
0.38
0.39
0.39
0.39
0.40
0.40
0.41
0.42
0.41
0.41
0.40
0.40
0.39

2500.00
2.48
1000.00
0.78
0.00
0.00

T3

1.93
1.37
1.11
1.01
0.98
0.94
0.91
0.92
0.90
0.91
0.91
0.94
0.91
0.90
0.90
0.89
0.89
0.88
0.86
0.84
0.85
0.83
0.87
0.91
0.94
0.95
0.95
0.98
0.97
0.95
0.79
0.67
0.61
0.60
0.57
0.59
0.59
0.58
0.60
0.58
0.43
0.37
0.46
0.64
0.76
0.83
0.86
0.87
0.87
0.86
0.86
0.86
0.86
0.86
0.85
0.87
0.89
0.90
0.92
0.91
0.91
0.85

2500.00
2.50
0.00
0.01
0.00
0.00



CEDAQ-ANALYZER RESPONSE TIME TESY (each interval=s sec.)

END TIME: 04-07-1992

START TIME:13:39:58

FILE NAME:C:\DAQ\TEST.ID%

TEST NAME:SLIGO/CJ-1063/#2 ENG. BIAS CHE

CHANNEL# NOx co 02 so2 THC T1 T2 T3

CH.UNITS PPM PPM % PPM PPM F F F
0 0.04 -0.03 10.00 0.08 -0.03 0.04 0.76 1.27
1 0.04 -0.02 10.00 0.10 ~0.03 0.04 0.80 1.20
2 0.06 -0.01 10.00 0.08 -0.02 0.04 0.78 1.11
3 0.03 ~0.02 10.00 0.09 =0.02 0.03 0.79 1.04
4 0.04 ~0.02 10.00 0.11 =0.02 0.00 0.83 0.98
5 0.05 -0.03 10.00 0.09 =0.02 0.00 0.81 0.92
6 0.03 -0.01 10.00 0.10 =0.02 0.01 0.82 0.85
7 0.03 ~0.02 10.00 0.10 =0.03 0.02 0.84 0.81
8 0.04 -0.03 10.00 0.10 =0.03 0.03 0.84 0.76
9 0.11 -0.03 $.80 0.08 -0.02 0.08 0.82 0.71

10 0.40 -0.01 9.03 0.08 -0.02 0.02 0.82 0.69
11 0.81 -0.02 8.04 0.07 ~0.02 0.03 0.80 0.66
12 1.25 -0.01 7.09 0.04 -0.01 0.02 0.73 0.63
13 1.66 -0.03 6.12 0.04 =-0.02 0.02 0.71 0.60

14 2.09 =0.01 5.09 0.04 ~0.02 0.03 0.66 0.59
15 2.42 -0.03 4.33 0.00 -0.03 0.02 0.60 0.55
16 2.71 =0.02 3.67 0.01 =0.02 0.02 0.57 0.53

17 2.97 =0.02 3.14 0.01 ~0.02 0.01 0.54 0.53
18 3.20 =0.03 2.65 -0.01 -0.03 0.03 0.47 0.49
19 3.37 -0.02 2.26 ~0.00 =0.02 0.01 0.45 0.47
20 3.55 =0.01 1.94 0.00 ~0.02 0.03 0.44 0.46
21 3.68 =0.02 1.63 =0.02 ~0.02 0.03 0.38 0.43
22 3.77 -0.02 1.39 -0.02 =-0.02 0.04 0.38 0.42
23 3.89 -0.01 1.1s 0.00 =0.02 0.03 0.38 0.42
24 3.96 -0.01 0.98 -0.03 =0.02 0.02 0.33 0.38
25 4.02 =0.01 0.82 =0.01 -0.02 0.02 0.34 0.38
26 4.09 =0.02 0.71 =0.01 -0.02 0.04 0.32 0.37
27 4.12 ~0.00 0.60 ~0.03 -0.03 0.02 0.30 0.34
28 4.16 -0.01 0.51 =0.01 ~0.02 0.02 0.32 0.34
29 4.22 -0.02 0.42 =0.02 -0.02 0.01 0.30 0.32
30 4.23 -0.03 0.36 -0.04 =0.03 0.03 0.28 0.30
31 4.27 -0.02 0.30 -0.01 =0.02 0.03 0.30 0.30
32 4.28 =0.02 0.25 =0.01 -0.02 0.01 0.29 0.29
33 4.31 -0.03 0.21 =0.02 =-0.02 0.03 0.27 0.27
34 4.29 =0.02 0.19 =0.03 -0.03 0.02 0.27 0.26
35 4.31 -0.03 0.18 -0.01 -0.02 0.04 0.29 0.26
36 4.35 -0.01 0.14 ~0.02 =0.02 0.03 0.26 0.26
37 4.35 =0.01 0.12 ~0.04 -0.02 0.01 0.26 0.24
38 4.36 -0.02 0.09 =0.00 =0.02 0.01 0.28 0.24
39 4.38 -0.02 0.08 -0.02 -0.02 0.02 0.26 0.24
40 4.36 =0.02 0.06 =0.03 =-0.02 0.01 0.25 0.21
41 4.37 -0.02 0.06 -0.01 -0.03 0.01 0.27 0.23
42 4.40 =0.02 0.05 =0.01 -0.02 0.00 0.26 0.22
43 4.38 -0.03 0.04 -0.03 ~-0.02 0.01 0.25 0.21
44 4.39 -0.01 0.03 -0.01 =0.03 0.02 0.26 0.21
45 4.39 =0.02 0.03 =0.01 ~0.02 0.02 0.27 0.21
46 4.39 ~0.01 0.02 -0.03 -0.02 0.04 0.24 0.19
47 4.36 -0.03 0.03 -0.02 =0.03 0.04 0.26 0.18
48 4.40 -0.02 0.02 =0.01 -0.03 0.05 0.27 0.19

49 4.38 =0.02 0.03 =0.03 -0.03 0.04 0.24 0.18
50 4.39 -0.01 0.01 =0.02 =0.02 0.01 0.25 0.19
51 4.39 =0.01 0.02 -0.02 -0.03 0.03 0.27 0.20

52 4.38 -0.02 0.01 -0.04 =-0.02 0.05 0.24 0.17
53 4.38 -0.01 0.01 -0.02 =0.02 0.02 0.26 0.17
54 4.41 =0.02 =0.00 =0.00 =0.02 0.01 0.27 0.18
55 4.41 =0.02 0.00 -0.03 -0.03 0.01 0.24 0.16
56 4.38 -0.02 0.01 =0.03 -0.03 0.04 0.26 0.16
57 4.40 ~-0.03 0.00 -0.01 -0.03 0.04 0.26 0.16
58 4.38 -0.03 0.01 -0.03 -0.03 0.04 0.24 0.16
59 4.38 =0.02 0.00 =0.02 -0.03 0.01 0.26 0.16
60 4.39 -0.02 0.01 -0.02 -0.03 0.04 0.26 0.16
61 4.39 ~0.02 0.01 =0.03 -0.03 0.01 0.24 0.16
62 4.36 =0.03 0.13 =0.01 -0.03 0.01 0.26 0.16
63 4.22 ~0.03 0.78 =0.01 =0.03 0.04 0.27 0.15
0
0

64 3.86 -0.02 1.76 -0.02 -0.02 0.02 .26 0.14
65 3.41 -0.03 2.78 0.00 -0.03 0.01 .34 0.14
66 2.95 ~0.02 3.93 0.01 -0.04 0.04 0.36 0.13
67 2.52 ~0.03 4.83 0.01 -0.03 0.02 0.38 0.10

69 1.84 =0.01 6.21 0.04 =0.02 0.02 0.47 0.12
70 1.55 -0.03 6.80 0.04 -0.02 0.01 0.49 0.09
71 1.29 -0.03 7.36 0.05 -0.03 0.02 0.54 0.09
72 1.10 -0.03 7.82 0.07 -0.02 0.02 0.60 0.10

73 0.92° -0.04 8.25 0.06 -0.03 0.03 0.60 0.07
74 0.79 =0.03 8.54 0.07 =-0.02 0.01 0.64 0.08

68 2.15 ~0.02 5.62 0.03 -0.02 0.01 0.44 0.11

75 0.67 ~0.02 8.78 0.09 -0.02 0.03 0.68 0.10
76 0.56 ~0.03 9.05 0.07 -0.03 0.03 0.69 0.08
77 0.37 ~0.02 9.55 0.08 =0.02 0.03 0.70 0.09
78 0.21 =0.01 9.81 0.11 -0.02 0.00 0.76 0.10
79 0.14 ~0.02 $.90 0.09 -0.02 0.02 0.76 0.09
80 0.08 -0.02 10.00 0.09 =0.02 0.03 0.77 0.11
81 0.04 -0.02 10.00 0.09 =0.02 0.01 0.78 0.09
82 0.03 =0.02 10.00 0.10 -0.02 -0.00 0.82 0.12
83 0.04 -0.02 10.00 0.09 -0.02 0.03 0.81 0.11
84 0.01 =0.01 10.00 0.09 -0.03 0.05 0.80 0.11
END TIME: 13:46:55
FULLSPAN 896.00 426.90 21.00 424.00 55.20 1000.00 2500.00 2500.00
SPAN VDC 8.79 0.86 10.00 4.36 0.60 1.01 2.48 2.50
MID SPAN 442.40 224.90 8.74 218.40 25.00 500.00 1000.00 0.00
MID VDC 4.42 0.43 4.17 2.17 0.25 0.48 0.78 0.01
ZERO GAS 0.00 0.00 0.00 0.00 7.00 0.00 0.00 0.00
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TEST DATE : 04-07-1992

START TIME: 12:01:01
FILE NAME : C:\DAQ\63C3
CHANNEL# NOx co
CH.UNITS PPM PPM
<MIN>
0 4.56 0.10
1 4.44 0.11
2 4.26 0.11
3 4.13 0.11
4 4.23 0.11
5 4.42 0.10
6 4.24 0.10
7 4.17 0.10
8 4.20 0.10
9 4.35 0.10
10 4.12 0.11
11 4.17 0.11
12 4.31 0.11
13 4.48 0.10
14 4.32 0.10
15 4.44 0.10
16 4.46 0.10
17 4.48 0.10
18 4.32 0.10
19 4.40 0.10
20 4.33 0.10
21 4,31 0.10
22 4.17 0.11
23 4.24 0.11
24 4.19 0.10
25 4,31 0.11
26 4.34 0.10
27 4,27 0.10
28 4.35 0.11
29 4.17 0.10
30 4.14 0.11
31 4.08 0.10
32 4.32 0.10
33 4.24 0.11
34 4.19 0.10
35 4.29 0.11
36 4.27 0.10
37 4.20 0.11
38 4.36 0.10
39 4.43 0.10
40 4.39 0.10
41 4,30 0.10
42 4,17 0.10
43 4.22 0.10
44 4.23 0.11
45 4.15 0.10
46 4.01 0.10
47 4.06 0.10
48 4.26 0.11
49 4.15 0.10
50 4.23 0.10
51 4.29 0.10
52 4.20 0.09
53 4.14 0.11
54 4.07 0.11
55 3.97 0.10
56 3.96 0.10
57 3.83 0.11
58 3.86 0.11
59 3.80 0.10
60 3.78 0.10
MEAN 4.23 0.10
END TIME: 13:01:01
FULLSPAN 896.00 426.90
SPAN VDC 8.79 0.86
MID SPAN 442.40 224.90
MID VDC 4.42 0.43
ZERO GAS 0.00 0.00
ZERO VDC -0.02 -0.03

SLIGO/CJ-1063/#2 ENG C3

.ID%

02 s02 THC
% PPM PPM
<ANALYZER OUTPUT-VDC>
7.39 0.07 -0.03
7.39 0.05 -0.02
7.42 0.05 -0.02
7.41 0.06 -0.03
7.40 0.08 -0.02
7.36 0.05 -0.03
7.39 0.06 -0.02
7.40 0.05 -0.03
7.37 0.05 -0.02
7.39 0.05 -0.03
7.38 0.06 -0.02
7.39 0.06 -0.03
7.36 0.05 -0.03
7.40 0.05 -0.02
7.38 0.05 -0.03
7.35 0.05 ~0.02
7.33 0.06 -0.03
7.29 0.05 -0.03
7.34 0.04 -0.03
7.34 0.05 ~0.03
7.34 0.05 -0.03
7.33 0.06 -0.02
7.36 0.05 -0.03
7.35 0.05 -0.03
7.36 0.05 -0.03
7.35 0.05 -0.02
7.36 0.06 -0.02
7.35 0.06 -0.02
7.35 0.05 ~-0.03
7.37 0.05 -0.03
7.37 0.06 ~0.03
7.41 0.06 -0.02
7.34 0.05 -0.03
7.34 0.05 -0.02
7.37 0.05 -0.03
7.36 0.05 -0.03
7.32 0.05 -0.02
7.31 0.05 -0.03
7.31 0.05 -0.03
7.30 0.05 -0.03
7.31 0.05 -0.03
7.31 0.06 -0.03
7.32 0.05 -0.03
7.34 0.05 -0.03
7.36 0.06 -0.02
7.36 0.05 -0.03
7.39 0.05 -0.03
7.38 0.06 =-0.02
7.36 0.05 -0.02
7.37 0.05 =0.02
7.39 0.05 -0.02
7.35 0.06 -0.03
7.42 0.05 -0.03
7.42 0.06 -0.03
7.41 0.06 -0.02
7.43 0.06 -0.03
7.48 0.06 -0.03
7.50 0.06 -0.03
7.51 0.06 -0.02
7.54 0.06 -0.03
7.51 0.06 -0.02
7.38 0.05 -0.03
21.00 424.00 $5.20
10.00 4.36 0.60
8.74 218.40 25.00
4.17 2.17 0.25
0.00 0.00 0.00
-0.02 -0.01 -0.01

T1

0.04
0.02
0.03
0.03
0.02
0.02
0.02
0.03
0.02
0.03
0.03
0.02
0.03
0.03
0.02
0.03
0.03
0.03
0.03
0.03
0.03
0.02
0.02
0.04
0.03
0.03
0.02
0.02
0.03
0.03
0.03
0.02
0.03
0.03
0.03
0.03
0.02
0.03
0.03
0.03
0.02
0.03
0.03
0.02
0.03
0.04
0.03
0.02
0.03
0.03
0.05
0.02
0.03
0.02
0.02
0.03
0.02
0.03
0.02
0.03
0.02
0.03

1000.00
1.01
500.00
0.48
0.00
0.00

T2

0.99
0.41
0.35
0.36
0.36
0.37
0.38
0.38
0.37
0.38
0.37
0.38
0.38
0.39
0.39
0.39
0.41
0.41
0.41
0.42
0.42
0.43
0.42
0.44
0.43
0.44
0.45
0.45
0.46
0.46

0.46

0.47
0.47
0.47
0.47
0.48
0.48
0.48
0.50
0.50
0.51
0.51
0.51
0.51
0.52
0.52
0.52
0.52
0.53
0.53
0.53
0.55
0.54
0.55
0.54
0.55
0.55
0.54
0.55
0.55
0.55
0.47

2500.00
2.48
1000.00
0.78
0.00
0.00

T3

1.68
1.25
1.07
0.98
0.94
0.92
0.93
0.89
0.89
0.75
0.60
0.53
0.49
0.53
0.52
0.51
0.51
0.49
0.44
0.43
0.43
0.43
0.43
0.49
0.55
0.56
0.58
0.65
0.72
0.73
0.72
0.71
0.77
0.84
0.86
0.90
0.91
0.91
0.93
0.94
0.95
0.95
0.93
0.93
0.94
0.92
0.91
0.90
0.91
0.91
0.91
0.93
0.92
0.91
0.92
0.89
0.88
0.86
0.86
0.85
0.84
0.79

2500.00
2.50
0.00
0.01
0.00
0.00
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APPENDIX D

Calibration Data

CETCON —



CETCON
CONTROL MODULE CALIBRATION

Operator: RIS
Cr: 0.975 Control Module: CM-1
Serial Number: SGI #52
Calibration Date: January 10, 1992
DGM Orifice _AH (in. H,0) 0.5 1.0 2.0 4.0 5.0 AVG
Time, R (min.): 13:54 9:27 7:07 4:57 4:31
Barometric Pressurc Pgp(in. Hg) 29.35 29.35 29.35 29.35 29.35
Inlet Wet Meter (°F):
Start Ty (in) 54 53 53 53 53
Finish 53 53 53 53 53
Average 53.5 53 53 53 53
Outlet Wet Meter (°F):
Start Ty (out) 54 58 63 67 68
Finish 58 63 68 69 73
Average 56 60.5 63.5 68 70.5
Intet DGM Dry Mcter (°F): ‘
Start Ty (in) 54 58 63 67 68
Finish 58 63 68 69 73
Average 56 60.5 65.5 68 70.5
Outlet DGM Dry Meter (°F):
Start Ty (out) 52 53 53 54 54
Finish 53 54 54 54 55
Average 52.5 53.5 53.5 54 54.5
Wet Test Mcter:
Finish 220.201 225.302 230.822 236.470 241.822
Start 215.149 220417 225.540 231.147 236.470
Vi 5.052 4.885 5.282 5.323 5.352
Dry Test Meter:
Finish 691.610 696.839 702.465 708.225 713.686
Start 686.425 691.837 697.084 702.796 708.225
Vi 5.185 5.002 5.381 5.429 5.461
Cp (W) 1.002 1.002 1.002 1.002 1.002
Ce (1) 0.973 0.976 0979 0.973 0.972 0.975
Cg (DEV) (2) 0.008 0.001 0.004 0.002 0.003
Ty CF) D 55 57 59 61 62
Ty (°F) (4 54 57 59 61 63
Ty (out) (°F) 53 53 53 54 55
Vy (scD) 5.185 5.002 5.381 5.429 5.461
Vy (sc) 5.052 4.885 5.282 5.323 5.352
AH_, (in. w.c) (5) 2.113 2.106 2.060 1.973 2.035 2.057
AH DEV_(6) +0.05 +0.05 +0.003 —-0.08 —-0.02

1. Cp = [V Pg (Ty + 460)] / [Vpy (Pg+AH / 13.6XT+460)] « CFy

2. Allowable Deviation from average Cp (+ 0.02 of average).

3. Ty = (Tw (in) + Ty (out))/2

4. Ty = (Tyy (in) + Ty (out)) /2

5. AH,, = [0.0317 AH/ (Pg (Tyy out + 460))] * [(Ty, + 460) R/ Vyy ]2

6. AH, 4 DEV orifice pressure differential that equates to 0.75 cfm of air @ std conditions 68 °F, 29.92 in. Hg. (allowable deviation + 0.2 from avg.)

Note: CFy, is meter factor for standard DGM calibrated against wet test meter @ Car! Poe.

CMICAL.WK1
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DIGITAL TEMPERATURE INDICATOR NO: CM-—1

CALIBRATION DATA
DATE: 9/4/91
MERCURY
_ MEDIA TIME THERMOMETER (°F) DTI (°F)
|CE BATH 1040 33 32
— AMBIENT AIR 1037 69 67
BOILING WATER
_ Pitot #1 1017 198 201
Pitot #2 1023 199 200
_ Pitot #3 1030 204 207
Heated Filter Holder 1052 206 200
Heated Filter Holder 1104 269 264
" Heated Filter Holder 1115 310 307
- METER ADJUSTED?  YES NO X

- 44:// //z%r 5

SlGNATUHgOF CALIBRATOR

06 —Nov—-91 DIGITEMP. WK



CETCON

Pitot Tube No: 1 Cpad: 0.99 (18" probe)
Length, ft.: 3 Cp.
Pg(in.Hg): 293/ S0°F Cal. Date: 1-9-92
Pp + Pg, in: 0.653 Due Date: 7-9-92
Dy, in.: 0.25 Calibrator: AJW /RJS
Run Target Target Std Pitot |S—Type | Cp (1) Deviation
No. APy4 Velocity APy AP From Mean (2)
(in. w.c.) (fpm) (in. wc) |[(in.w.c.)
1 0.25 2000 043 0.29 0.81
High 2 0.30 2200 0.51 0.34 0.81
Side 3 035 2350 0.56 0.36 0.79
(A) 4
1 0.25 2000 0.45 0.29 0.79
Low 2 030 2200 0.53 034 0.79
Side 3 035 2350 0.55 0.36 0.80
(B) 4

SUMMARY

1. Cp= Cpy (APya/ APY"

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

3. Cp=[Cpavg. (A) + Coavg. (B) ] /2

4. |Cpavg. (A) — Cpavg. (B) |

(Must Be <= 0.01)




DATE: April 7, 1982

PLANT: ARCO — Sligo Facifity

UNIT: #2 Engine

JOB #: CJ—1063

CETCON

ANALYZER DATA

ANALYZER MODEL TECO 108 TECO 48
ANALYZER SN 30750-238 | 30892-239
SPAN GAS (PPM) 442.4
ACTUAL (PPM) 439.0 NA
SYSTEM BIAS (% SPAN) 07
ZERO DRIFT (%) 0.0 0.0
ALLOWABLE % 30 30
FINAL CAL DRIFT % 0.1 06
LEAK CHECK <0.01 SCFH_| <0.01 SCFH
CAL GASES HIGH 896.0 4269
MID 442.4 2249
LOW NA NA
ZERO Ny No
RESPONSE TIME:
(MIN.) 35
80% RESPONSE TIME: 18
(MIN,)

04—May-82

ANLYZDATW



CEDAQ-ANALYZER RESPONSE TIME TE$Y1 (each intervalsb sec.)

END TIME: 04-07-1992

START TIME:07:28:03

FILE NAME:C:\DAQ\TEST.ID%

TEST NAME:SLIGO/CJ-1063/#2 ENGINE BIAS C

CHANNEL# ROx co 02 802
CH.UNITS PPM PPM % PPM
-0.01 -0.03 10.00 0.11
-0.02 -0.02 10.00 0.08
-0.02 -0.01 10.00 0.10
-0.01 -0.02 10.00 0.11
-0.02 -0.04 10.00 0.08
-0.02 -0.03 10.00 0.10
0.00 -0.01 10.00 0.11
0.06 -0.03 9.65 0.07
0.38 -0.03 8.74 0.07
0.79 -0.02 7.82 0.05
1.22 -0.02 6.84 0.05
1.68 -0.02 5.92 0.03
2.03 -0.02 5.00 0.01
2.39 -0.02 4.33 0.03
2.70 -0.03 3.61 0.00
2.92 -0.02 2.99 -0.01
3.15 -0.02 2.52 0.00
3.36 -0.02 2.14 -0.01

3.48 -0.01 1.83 -0.01
3.63 -0.02 1.56 0.00
3.72 -0.03 1.31 -0.03
3.80 -0.02 1.09 -0.01

3.90 -0.03 0.91 -0.01
3.96 -0.01 0.77 -0.03
4.01 -0.03 0.67 -0.01
4.08 -0.02 0.56 -0.02
4.10 -0.02 0.46 -0.03
4.14 -0.02 0.40 -0.00
4.18 -0.02 0.33 -0.02
4.19 -0.01 0.28 -0.03
4.21 -0.02 0.24 -0.01
4.25 -0.03 0.21 -0.02
4.27 -0.01 0.16 -0.02
4.26 -0.03 0.15 -0.04
4,27 -0.03 0.12 -0.01
4.31 -0.02 0.10 -0.02
4.29 -0.01 0.09 -0.03
4.29 -0.03 0.08 -0.02
4.30 -0.02 0.07 -0.02
4.33 -0.03 0.05 -0.03
4,33 -0.03 0.05 -0.03
4.30 -0.02 0.04 -0.03
4.31 -0.02 0.03 -0.01
4.32 -0.03 0.03 -0.02
4.33 -0.02 0.03 -0.04
4.32 -0.02 0.01 -0.01
4,34 -0.02 0.00 -0.00
4.36 -0.02 0.00 -0.02
4.32 -0.02 0.01 -0.04
4.32 -0.03 0.00 -0.01
4,35 -0.02 0.01 -0.01
4.32 -0.03 0.00 -0.03
4.31 -0.03 0.01 -0.03
4.34 -0.02 0.00 -0.01
4.34 -0.02 0.01 -0.03
4.33 -0.01 0.00 -0.03
4.32 -0.02 0.01 -0.01
4.35 -0.03 0.00 -0.02
4.33 -0.02 0.00 -0.04
4.33 -0.02 0.00 -0.02
4,35 -0.01 -0.00 -0.01
4.35 -0.02 -0.01 -0.02
4.33 -0.01 0.00 -0.04
4.34 -0.02 -0.00 -0.01
4.35 -0.02 -0.00 -0.02
4.33 ~-0.02 -0.00 -0.03
4,33 -0.02 -0.00 -0.01
4.34 -0.02 0.00 -0.02
4.31 -0.02 0.00 -0.02
4.32 -0.03 0.00 -0.01
4.34 -0.01 -0.00 -0.02
4.32 -0.02 0.00 -0.02
4.33 -0.01 0.00 -0.01
4.34 -0.02 0.01 -0.03
4.34 -0.02 -0.00 -0.03
4.32 -0.01 0.00 -0.01
4.35 -0.02 -0.00 -0.01
4.32 -0.01 -0.00 -0.03
4,30 -0.02 0.00 -0.02
4.34 -0.02 0.00 -0.01
4.32 -0.03 0.01 -0.03
4.32 -0.02 -0.00 -0.02
4.32 -0.02 0.00 -0.01
4.31 -0.02 0.00 -0.03
84 4.32 -0.02 0.01 -0.03
END TIME: 07:34:59
FULLSPAN 896.00 426.90 21.00 424.00
SPAN VDC 8.78 0.84 10.00 4.36
MID SPAN 442.40 224.90 8.74 218.40
MID VDC 4.40 0.43 4.17 2.17
RO CAS 0.00 0.00 0.00 0.00

b
[N =]

- -> uwwwwuwwwwwwwwmnwuwN»—u—n—n—nn-n—-o-u-r-v-'

(LG
= O

OQU\O\OG\OQO\OWU\U!U!MU\U‘U\
\IO‘UI#WNHOO@QO‘U‘&UJN

~
-

QQOQQJ\IQQ\IQ\J - -,
NNHOO@\IO\W#UN [=RT-N--}

THC
PPM
-0.02
-0.02
-0.02
-0.02
-0.03
-0.02
-0.03
-0.03
-0.03
-0.03
-0.02
-0.02
-0.03
-0.03
-0.03
-0.03
-0.03
-0.02
-0.02
-0.02
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.02
-0.03
-0.02
-0.03
-0.03
-0.02
-0.03
-0.02
-0.02
-0.03
-0.03
-0.03
-0.03
-0.02
-0.03
-0.03
-0.03
-0.02
-0.03
-0.02
-0.02
-0.03
-0.03
~0.02
-0.03
-0.03
=0.02
-0.03
-0.02
~-0.02
-0.01
-0.02
~0.03
-0.02
-0.02
-0.02
-0.02
-0.02
-0.01
-0.03
-0.03
-0.03
-0.03
-0.02
-0.03
-0.03
-0.03
-0.02
-0.02
-0.02
-0.02
-0.03
-0.03
-0.02
-0.02
-0.02
-0.03
-0.03

55.20
0.60
25.00
0.25
0.00

T1

F
0.02
0.04
0.03
0.01
0.03
0.00
0.02
0.03
0.03
0.02
0.00
0.02
0.03
0.03
0.03
0.04
0.03
0.01
0.01
0.02
0.04
0.02
0.03
0.02
0.03
0.01
0.02
0.03
0.03
0.01
0.02
0.01
0.01
0.05
0.04
0.03
0.03
0.04
0.04
0.02
0.04
0.04
0.04
0.04
0.03
0.02
0.02
0.02
0.04
0.01
0.03
0.03
0.04
0.01
0.04
0.02
0.02
0.02
0.03
0.02
0.01
0.01
0.02
0.02
0.02
0.00
0.02
0.03
0.03
0.04
0.02
0.01
0.04
0.04
0.01
0.02
0.02
0.00
0.03
0.03
0.04
0.02
0.03
0.03
0.03

1000.00
1.01
500.00
0.48
0.00

T2

F
1.04
0.49
0.39
0.38
0.33
0.36
0.36
0.33
0.33
0.29
0.30
0.26
0.23
0.25
0.21
0.20
0.22
0.17
0.18
0.20
0.16
0.18
0.17
0.15
0.18
0.16
0.15
0.17
0.15
0.14
0.17
0.16
0.15
0.14
0.17
0.15
0.13
0.15
0.16
0.14
0.14
0.13
0.16
0.16
0.13
0.14
0.16
0.14
0.13
0.16
0.15
0.14
0.14
0.16
0.14
0.13
0.16
0.16
0.13
0.14
0.16
0.14
0.13
0.16
0.13
0.14
0.17
0.14
0.14
0.16
0.14
0.14
0.16
0.14
0.14
0.15
0.15
0.13
0.14
0.16
0.13
0.15
0.16
0.13
0.14

2500.00
2.48
1000.00
0.78
0.00

T3

F
2.92
2.41
2.02
1.70
1.42
1.20
1.03
0.86
0.75
0.65
0.60
0.56
0.51
0.50
0.50
0.47
0.49
0.49
0.49
0.50
0.50
0.50
0.51
0.51
0.53
0.83
0.52
0.55
0.54
0.54
0.55
0.55
0.55
0.55
0.55
0.56
0.55
0.55
0.56
0.55
0.57
0.56
0.56
0.56
0.55
0.55
0.57
0.56
0.55
0.55
0.57
0.54
0.55
0.56
0.55
0.55
0.56
0.56
0.54
0.55
0.57
0.56
0.54
0.56
0.56
0.54
0.56
0.54
0.54
0.55
0.55
0.54
0.55
0.54
0.54
0.56
0.55
0.54
0.54
0.55
0.53
0.55
0.55
0.54
0.53

2500.00
2.50
0.00
0.01
0.00
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CETCON

DATE: _April 7, 1992

PLANT: _ ARCO - Sligo Facility CALIBRATION GASES ANALYZER
UNIT: _#2 Engine and MODEL: TECO 10S
JOB #: _CJ-1063 ANALYZER RESPONSE SN: 30759-238

OPERATOR_GLM

Gas Concentration (indicate units)
Mid-—- High~
Zero? range ° range ¢
— Sample run:
1. Ci 0.0 442.0 880.0
2, C2 0.0 442.0 880.0]
3. [o%] 00 4420 884.0]
Average 00 4420 881.0]
Maximum percent deviation 0.0 0.04 LS
2 Average must be less than 0.25 percent of span.
° Average must be 50 to 60 percent of span.
© Average must be 80 to 90 percent of span.
ANALYZER CALIBRATION DRIFT DATA
Run number: CL,C3A Span: 0—1000 ppm NO,
Initial values Final values
Cylinder CalGas | Analyzer |Analyzer | Analyzer | Analyzer Drift
ID# Value | calibration | cal. bias |calibration | cal. bias (percent
response | (percent | response (percent of span)
of span) of span)
Zero gas N, —013056 0.0 0.0 0.0 0.0 0.0 0.0
Mid range NO AILM-023015 4424 4420 0.04 4430 0.06 0.1
Highrange _ NO AL M—022983 896.0 880.0 -1.6 882.0 —-14 0.2
Analyzer Bias = Analyzer Cal. Response—Span gas value X 100
Span
Drift =  Final Analyzer Cal. Response — Initial Analyzer Cal. Response X 100
Span
SYSTEM CALIBRATION BIAS AND DRIFT DATA
Run number: 63 RT, 63RT1 Span: 0—1000 ppm NO,
Initia] values Final values
Analyzer | System System System System Drift
calibration | calibration | cal. bias |calibration | cal. bias (percent
response | response | (percent | response (percent of span)
of span) of span)
Zero gas N, 0.0 0.0 0.0 0.0 0.0 0.0
Upscale gas 424 4420 435.0 -0.7 4420 0.0 0.7
System Calibration Bias = System Cal. Response—Analyzer Cal.Response X 100
Span
Drift = Final System Cal. Response — Initial System Cal. Response X 100

Span
CALGAS6.WK1
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DATE: _April 7, 1992
PLANT: _ARCO - Sligo Facility
UNIT: _#2 Engine
JOB #: _CJ—1063
OPERATOR GLM

CETCON

CALIBRATION GASES
and

ANALYZER RESPONSE

ANALYZER

MODEL: TECO 48
SN: 30892—-239

—

Gas Concentration (indicate units)

Mid - High—
Zero? range ° range ©
— Sample run:
1. Cl1 0.0 250 433.0
2. Cc2 0.0 2250 433.0
3. (ox] 0.0 225.0 433.0
— Average 0.0 250 4330
Maximum percent deviation 0.0 0.02 12
2 Average must be less than 0.25 percent of span.
© Average must be 50 to 60 percent of span.
- ¢ Average must be 80 to 90 percent of span.
ANALYZER CALIBRATION DRIFT DATA
~ Run number: C1,C3A Span: 500 ppm CO
Initial values Final values
- Cylinder CalGas | Analyzer | Analyzer | Analyzer | Analyzer Drift
ID# Value |calibration | cal.bias | calibration | cal bias (percent
response | (percent | response (percent of span)
- of span) of span)
Zero gas N, ALM-013056 0.0 0.0 0.0 0.0 0.0 0.0
__ Mid range CO ALM-011438 224.9 2250 0.02 2280 0.6 0.6
Highrange _ CO ALL -8628 426.9 433.0 12 436.0 1.8 0.6
Analyzer Bias = Analyzer Cal. Response—Span gas value x 100
ad Span
Drift =  Final Analyzer Cal. Response — Initial Analyzer Cal. Response X 100
- Span
SYSTEM CALIBRATION BIAS AND DRIFT DATA
~ Run number: 63 RT, 63RT1 Span: 500 ppm CO
Initial values Final values
- Analyzer | System System System System Drift
calibration | calibration | cal. bias |calibration | cal. bias (percent
response | response | (percent | response (percent of span)
— of span) of span)
Zero gas N, 0.0 NA NA NA NA NA
Upscale gas 2249 2250 NA NA NA NA NA
System Calibration Bias = System Cal. Response—Analyzer Cal.Response X 100
Span
Drift = Final System Cal. Response — Initial System Cal. Response X 100

Span

CALGAS6.WK1




S8 ¥e ¢8 20

BMING TH
) J

1JE9

J

J

INHND HOIIMHATTY)

Té/4/h
L L

e/ -L£ O

]

]

A Ay X

w O




@'T &8 08¢ 28 90 S8 ve ¢t@8 20 10 @9

v v
H H
: :
H
1
1
]
1
!
..........‘_................._.......
H :
H H
H
- -+ lp oo = - e
“
!
i H
H ! H
- -+ P — e L )
H H H [
H H H
i :
H :
’ i
H '
!
'
H
L L T T T T YT LTI I T Ty Y " "
v
H
H
] ]
t 1 i
H H
] 1
' : \ t 1 [
i

w O

!
T ———— . s
“
DS St e B -0
;
m
......... g ————————— s ASk
“ m : “ H
H 3
“ ; i :
. aes

T6/e/h €W -0
] | ) | |

IWONT TH o2rs ﬁm@ : m_.__E._U _SH.—.__E”GHEU

) ) ) ] ) ]




. I— : i i08S
sz 7 eos (69 ANND WOIIWHTYY  =o/e/s 279/ -0

) ) ) ] ] ] ] 1 ]




7o PC* % o Gredby Mo suomecigla:

i T 4
00°0 S'S96 0696 HOIH G°696 LB91 Wdd ¥°Zpy ¢ 309H3AY + Ndd §°Zhy ¢ 3BYMINY
J U T - - + - - -
00°0 £'06Z  00°GT MD1 £°0SC 6891 XON Wdd ¥ ¥¥d Py + Vv
e e I I L I e ¥ive S1n53Y + bvy 517053y
00'0  0000°0 0 vivy d31vmaml + A AL HETURTIMNLA]
00°0 00°0 0 +
006°0 0000°0 0 Coptyby NON Ob'RP 4 0D'0 ¢ ' 1 i
00°0  0000°0 0 6§59 06°96 I 24 1 0°%r 1 00°0 + G769 0696 . AL 0z'yy & 00°0
000 0000°0 0 G'e9s 06°9¢ R ¥4} 0'Wy 4 000 +  5°69% 06°98 . A 1) 0z'yy 1 00°0
00°0 £°067  00°6Z 9T  £°0SC 6694 05°96 Wdd S°696 . ¥'lbb 0°r ¢ 0070 ¢+ 5°G9% 08°96 Wdd 6°C9 & ¥UN 0z vy 1 00°0
00°0 §'696  08'96 001 6°G9% (89% B TR R Y I R
e - —meme- Ndd (A9) *INOD Ndd (Aw) 1 (AW) 4 Ndd (Aw) “INDD Hdd (AW} (AW)
Hou¥3  INWA (A¥) (1) 14 Wdd (# K¥D) §1n53Y 5¥9 i 51183y 89 1 Sy + SIS sy v 1S3y S49 1 59
INIJ¥3d Q31114 WAG 11745 'ONDD ¥ WS ERLELEEEL) : 1534 1 0431 ¢+ JON3H343Y i 1831 1 0y32
recmemeamcesm——————— - n
334930 15 1 3AYND NOTLYY¥E1TYD Te-b-b ¥ 3140 SISATUNY  NOJ3IS + 16-£=4 ¢ 3140 SISATUNY 1SH14

+

SE=EITSLESTTTIITES CEEESITESSSSSTIXSIIES

Y 3G1X010 N3I9OBLIN
PERSETERBEEERREREEERsastasassaasentsttasiey
. t N3ISOYLIN ! S¥9 30NYE
8668280-0L7 W $
YIse | Hdd £°0ST - S9TLBOO-HTY 89T 8
JINIISININATININD N (1A NGWXD3E 1 HddTGS9s 6209T0-NW (89T 8 Wdd ¥'INY 301X0 JI¥LIN
ceeemmmmmmme—mccmaeun ceemmmmmmmmoe  seeemesmmmceeaemmmme | s;=eesees —m——— ————— 1} ———————-
314IONINd TWITLATUNY 3140 NOIL § WIYIS/TIAON/YISNT *INDD Y3ANON ( W4d) ¢ *INDD LN3NDdHOD
-yyd17¥d L6V " ¥IONI D PNNS 8 031411433
| '
NOTLYLINIWNYLSNI gL1S 32N3¥ISIY t YIANITAD Q31ATUNY
t
EEETEUBTAREREEEItsiatenteesnssstsssaisstestsy
aqeades) SN 7 1 KAIBJMIIY PAT4I}4a)]
Brsd 0061 ainssalg Japut4) $801-0d parny
, 7§ 10203044 . 8004 'Y ‘3513AV4 W1
TOSZ0-NTY & JaqunN JAPUT[4] 19 § 240pad0dy AyTiquades] Jag patjriae] 370413 1109 ¥35 907
y*0°S NOI1235 0L SNIQ¥02DY (3W¥04¥3d N0J£3D-S43A3N 804
{b-b- & 33BQ uOTYRATAX] 144t 535Y9 100010Yd Yd3 - SISATUNY 40 31¥II1I43T ¢ 3 4 8 02avy

i ! Jawo}sny)

ON9BOZ {4 °0°d 4N04

199028 s § y28f04g 4ng 0562-68S (ELE)  ¥808Y NVOIHOIW ‘AOHL 133H1S JHINHIBNOD 0621

su ooy mussorawes - 3cRN) A)RDAAS HODS ﬂ
] ] ] ] ] ]

1 1 ] ) ! ] ] [ J J ]



/ /[

14

00°0 G6°69% 0696  HOIH §'C98 897
00°0 §£'05Z  00°GZ MO £°06Z 6891
00°0  0000°0 0

00°0 0070 0

000 0000°0 0

00°0  0000°'0 0

0070 000070 0

00'0 £'06Z  00°SZ 9T  £°06T

00°0 G'696  06°96 00T 669 1891
Yowu3  INA (AY) (%) L1d  Ndd (# WYD)
INIJY3d Q31113 WAG 11745 CONOD  # WHS

33¥93¢ 1S I

3A4ND NOTLVHEITWI

JIN3ISINIWNIIHIHI

I14IINTYY WITLATUNY

NOTLYLNFUNYLSNI

brsd 0os1 aunssalg Japutl4y

13gqeny JapuIlA)

SPHLECH-NW ¢
Sb-b-f .99 votjedrdx3
N980Z L§0'd dno)
19928 t § Yaladd an

_=~mﬁ:uﬁz wuoum i woJg paddiyg
] ) I

» Anoquia Aretivid) Pl Cidfiipaen Juemsderdes oq

i
i
]
1
1
'
i
I
]
]
i
1
[]
t
t
1
1
1
i
1
L]
1
i
|
]
1
'
]
]
]

i‘%ﬁ»wﬁgigoaﬁ%gg YHIINT §.4IUNLIYINNYN SY9 - SIND 8

Ndd 6€°¢6B ¢ 304H3IAY Hdd §°G68 ¢ 39vH3IAY
XON Wdd §'006 (ALY 6668
Gk §1ns3y §'648 5153
6968 3197M373 G'c68 LETUR ]
i 6T006 XON 00706 1 00°0 . ‘ i
6694 0696 1 6948 09'68 1 00°0 §'69% 0696 1 §°668 05°68 1 00°0
6698 05" 94 VG968 09'68 1 00%0 €'69%6 0596 \ G'648 0S°68 1 00°0
§'69% 08'96 Wdd §'696  6'9¢B 09°68 1 000 6°G9b 06°9% Wdd §'696 1 §°G48 06'48 1 00'0
Ndd (no) N Hdd (Ae) 0 {Aw) Hdd (®) *IND) 1 Hdd (AW) ¢ (AW)
5153 8v8 v 51053y s¥9 ¢ Sv8 §1InS3y 5v8 ¢ 517nS3y §yg | SY¥9
ERLEEEEEL] | 1831 1 043 IIN3YIS ' 1831 5 0§32
T6-4-6 * 3190 SIGATYNY  ONDJ3S T6-£-6 ¢ 3100 SISATYNY JSHI4

8668280-04¢

Hdd:£'06T * <F1LB00-HY

¥k : 5891

T6-12-1 NOHND38 | WAd'SRE9s  ZOSTO-HY 1891

3160 NOIL ¥ TWI¥3S/T3A0N/MISNT *INO3 y3MON (B WD)

-4¥81 793 151 " H3ANITAD b WSS
B EEFLEREREL

afqeades| GAN % | AJenday patyryiad

9807-0d LIS
1 # 10303044 .
19 § ainpadoyyg Ayriqeades] Jad patvyryda)
§°0°S NDT1235 0L ON1QHOJJY Q3W¥OI¥3d
484 5369 10D010¥d Y43 - SIEATYNY J0 JIWIT4TINZ] ¥ 8

0662-68S (€1E)

2 . ( SISATUNY ONDJ3S WOH4 )} Wdd 00°F¥

3Q1X01Q N390HLIN
CRRREEERBERRERRBRBRSRaRbsREBISIsIRIRILIBIIILS

$ NISOYLIN i 599 3ONYWE

Ndd 0°968 301%0 JIYLIN
*INDD IN3N0JW0D
¥IANITAD Q31ATUNY

§
$
'
'
!
! 431411433
)
1
¢
PUREEESREETRsREERURRitERRRttessantsssRtILeL

80c0L ‘¥ ‘3113a¥4 ¥
372412 178 38 907
N02133-S¥3A3W 408

036y
1 J3e0}sn)

808P NVOIHOIW ‘AOYL ‘L133H1S IHIWHIEWOD 0621

*auj ‘ABOJIOUYIS ] |SIUSWIUOIAUT OIS
— " 1°_Q~>-—J ’~ . H — _

Sasen foppeds 7035



....w. enxe Inoyum £redmo)) oy Aq Jossey Juswmsowidel oq (VY8 ...%a. T qua »_._ 00 07 sjFe} YoM ved J0j KredtmoD) ST jo AUMQEY Ao gL,

o570/ v Ag paaciddy TTTTTTTTTT i jeA(eny QUBGNYLS TWHEILNT . ¥3WALIGANAYK SYS - SING ¢

T T T " +
S1'g I'TL4 02°(b HOIH 0'0Lk 1691 1 hdd 57320 0 39G43AY + Ndd 4927 ¢ 306Y¥30Y
T L : . m e e m . + - - e = - -
260 3'001  ALT0T MOT ¥U00] L IEE 744 + I 744
I A I T4/ S1n53Y + §'%22 5153y
500000 0 " T4 UETURTINRLA ¥ 4922 031402793
RO TN 0 " t
08°0  0000°0 000 O GO00'C " ! “ ¢ ! !
2pt0 8t00l 0201 01 00! A 1/ 0952 N ) 00'ST 1 000+ 6'THZ 99'67 A7 A VA v AR T N
y2°0  4'ChI 09'SC ¥ §UER SNV 09'¢Z VA 0L'S7 ) 00°0 +  &°CRT 09'8Z PogeezT 04°87 ) 00%
£I'G Z'16 02'lb L6 0'0L% 1891 14U 05°C7 W4d £p¥I L LT BLUCT 0000+ 409 09°62 MWdd 0'fyC ¢ §°SZT 0L'ET 1 00N
09'¢ 1001 007005 001 1001 T T T e e IR I il Bl
e Hdd (4%) INGD L Wdd (h) 4 (49) INOD L Hdd (o) Al
S0MNT IVIVA (AR (0 1d Hdd F WEDY b 817083y q¥a AYYaNY1S | 51534 549 s49 Y9 ! SIS S¥g ! 59
NG QRLLLS  WAD 11745 CONOD  § s N PRI ELREECIEN] ENEREL I 1531 ... INZUILIN IONYISY | 1831 1 Y%

gz NG NOTLYNETTHD mm:% N0235 3144 SISATUNY 15814

it e

NISOULIN ¢ 593 30NYTY:

d 1601 £9716-4X LESE 1
Hdd 0°0Lb E16L-0 1891 1 Hdd 67920 JAIXONON NOGYY

QIVNIN] IATSHIISTG-NON mﬁ_%m@: w%mfé

e

O ||:|...nwr......u|||x|||| H e ———- ————————— —ememem __ wemmmewm——— femmr et ——--——-—
J1dIININd TITLATUNY 91438/ 73001/ 34N ; "IN H3gRIN {(§ W42 *INOD ININD4NOD
i H3ONIAD § WYS i 031411432
YyIIATENY SHE 015 3IN3IHIJIE
51QERIESL GEN Y 1 ADJRJRIDY pa1j13J3]
D15t Qo ganscasd J3putihg gha004d £ alid
1§ 10303044

GLEIIO-WTY  J8QEnY J2RUTIAD wm § Bdnpantid Thigeadesp J&d patjiyLe] ; 9¢ThL 0 ‘y5nl

prOT NDILIES §3040443d . SINTT KINDS 0289

i2EE iu% TUA0L0d v - .f._m .JCZ 30 3IWIIAIIN30 eaex ROYEMHIEE

} J3udysn
0562-68G (E€1€) 2808y NVOIHOHA ‘AOHL '13341S 3HIWHIENOD 0621

| | _.w_.“._o““mﬂﬂczoo._. |eluswuoAU] OIS mm“mmo b‘m_uwmn—ﬂ_to_um @

) J )




,..Span.u..o..s}v)b.-nﬂoo.5232.6«5&8-_._:33%aﬂﬂ?%ﬂ%&:ﬁﬂﬂtléiaooaﬂ%bﬁéasoﬁ
- —— . an o LY Q!IIIIIIIII 7
NN & i A AR parn Gl . ¢ ysAfRUY QUBCNYLS TONNIINT S.¥TUNLIHANNGN SY8 - SIHO #

ISRV P2 7'l HIIH 0'0Ls A kdd §'97% 1 3IWYINY

1
1
1
3

Iyt 8001 401 vU001 Siug N 592y LA
e e e o= = e e s o m = s N £'5Lh 61153k LTA 31NS3Y
i 0 I ICTA 0315 M2192 + 592y JIYINIWD
et 0 ' +
Goaete 0070 000070 N ! i + i !
5401 G6L'0Y 01 001 A T4 R4 o'y b Get0 ¢ ZUHLS A YA | 08¢y 1 00°0
4'¢he M9tel b R A AR A IR RYA | T 1 R L AR VY 02 Lb IR RA | 6%y 1 000
TAREE A - Q'0Ls H:1 ] AR T A os'WE 0 L0t0 o+ 2UTLS 02'L6 Wdd 0°0L6 1 G'LTH ogtyb 1 00%0
407001 001 T0QY i T T AR A T AR R R B e T
S 3 (A "INGY Wad NGy 1 (A 4 Wdd (A9} B L
WA (AR 7Y id Hdd  (E WHD) G eiinsay G545 QuYENELS 1 51053 5¥9 ! &9+ SLIAS3Y 562 Sya !
WAG  i1Td4S CONOD . 4 G JONINIIZY FONIUISY 1531 o¥32 ¢ NI I0NTe3434 !
e mmm e L] +
IANAEL 0N ¢ IAUAD NOTLRMITTRD I R e AR 1 SISATUNY  JNGD3S + 0 0-E7-11 ¢ 1M
N3IGOULIN D 5E3 IINVTVE
- ) A i 4 T Rdd 1001 £916-YX i5IN9
BRELLEERN JAISHI4E10-NDN 04-82-1 : cw\%@ﬂsmmo\cﬂm&mx U Ndd 070U £14L-W3 1891 i Hdd &'9%Y J0TXONDH ND&NYD
o ——————— e — .:.au,“,mn..!....u!..i..- e —————— B L e enmm————ae———
TI4IONTES THITLATUNY m.EQ rm.c,: § W1YIS/ 00K/ TN ; N Y3ARAN (4 W *INDD LHANOIR0D
mn.ﬂ ﬂh;%pm 548119371597 i YIONITAT § WS | Q31411835
N3 AT8RY 598 gi1s5 3IINIEILIN ..

166\ ¢ 0 NVP
Bisd (o4l Qw?—wuwd a{gEade] SAN 4 1 AIRmdy paty1iua) ST O D

fssa.d Japuilig 75904 § a4
. | § 10303044

§798-T45 296N SAPUITA] 19 § 8paxeAd Aytiiqeaces) Jad patj13e] 9gtvl ¥6 ‘¥3INL
_ 50T NDILD3S 0 ONIQXOIUY GINYO0sY3 SI437 HING5 0289
Z4-1-C ¢ 232¢ voTjRJIEN] rrex 53540 1090100 Y43 - SISAWNG 10 31UISIIN3T asne "1 eo0vs

! 13ED150)

£a9/18 !} 328f04gd nQ Mﬂo“ﬂﬂﬂc:ooh (RIUSWUOIAUT NOIS WM_WMU b mmum_ﬁ—m _toum @
] l

) S B U ) _ ) ) _

Ol 8 0rd nol 0562-685 (ELE)  ¥808Y NVOIHOIW ‘AOHL 133




APPENDIX E

Lab Analysis
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CETCON, Combustion and Environmental Testing Consultants

division of RADCO INC.

FUEL GAS COMPOSITION PROGRAM-written by R.J.SWEDEEN

FUEL GAS COMPOSITION
ARCO SLIGO FACILITY

4/1/92 8:00A

COMPONENT

METHANE, CH4, Cl1
ETHANE, C2H6, C2
ETHYLENE, C2H4, C2-
PROPANE, C3H8, C3
PROPYLENE, C3H6, C3-
1SO-BUTANE, IC4H1p, IC4
N-BUTANE, NC4H10, NC4
BUTYLENES, C4H8, C4-
1SO-PENTANE, IC5H12, ICS
N-PENTANE, NCSH12, NC5
PENTENES, 1-C5H10, 1-C5-
HEXANE, NC6H14, NC6
OXYGEN, 02,

NITROGEN, N2,

HYDROGEN, H2,

CARBON MONOXIDE, CO,
CARBON DIOXIDE, CO2,
WATER,H20,
BENZENE, C6H6 ,
TOLUENE,C7HS,
ETHYLBENZENE, C8C10,
XYLENE,C8C10,

khdkhkhkkhkhhkhhhhhhkhhkhkhkhhkhhkkk

TOTAL

FG TEMP(F):537

FG PRES(psia):894.7
FGmw(1lb/lb-mole): 18.3
DENSITY(1lb/scf):2.849

MW
16.0
30.1
28.0
44.1
42.1
58.1
58.1
58.1
72.2
72.2
70.1
86.2
32.0
28.0

2.0
28.0
44.0
18.0
78.1
92.1

106.2
106.2

MOLE % BTU/SCF(LHV)

90.380
4.920
0.000
1.600
0.000
0.450
0.520
0.000
0.180
0.180
0.000
0.540
0.000
1.090
0.000
0.000
0.140
0.000
0.000
0.000
0.000
0.000

100.000%

821.6
79.6
0.0
37.1
0.0

o
v w

oGO
* [
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N

0000 OOO0OOO0OW
L]
0CO0O000O000O0OW®

e e

0.0

*******************************

1004.5 (BTU/SCF, LHV)
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NOMENCIATURE

General Equations
Stack cross sectional area, sq. in.
Cubic feet
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, in.
Dry gas meter
Nozzle diameter, in.
Emission ratio, lb/MMBtu
Percent of excess air
Fuel factor or F-factor, dscf/MMBtu
Mercury
Percent isokinetic
Length, in.
Volume fraction of dry gas
Dry molecular weight of stack gas, g/g- mole (Ib/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 Hg (in. Hg).
Particulate matter emission, Ib/hr
Pressure drop across orifice, in. water
Stack static pressure, in. water or in. Hg
Stack gas velocity head, in. water
Parts per million
Actual stack flow, acfm
Dry stack flow, scfm
Standard cubic feet per minute
Mean gas meter temperature, °F or °R
Test run time, min.
Average stack temperature, °F 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, scf
Width, in.

CETCON —



10.

11.

EQUATIONS

Stack cross sectional area, sq. in

A, - = « D?
54

_ 2LW
CoL+w

Dry gas volume samples at standard conditions (29.92" Hg, 528°R)

Vi = 1765 V, [(P, + (P,/13.6)/T,]

Water vapor volume collected at standard conditions, scf
Vivgas = 00472 « Vy,

Percent moisture content
BM = Vo Wias + Vigges) * 100

Dry gas mole fraction
M, - (100-%M)/100

Mean molecular weight of dry stack gas
MW, = (%CO, * 0.44) + (%0, + 0.32) + (%N, * 0.28)

Molecular weight of stack gas
MW - M, « MW, + 18(1-M))

Stack velocity, fpm
V, = 5123.8 « Cp(T5/(Ps » MW))* + Avg(A Py)

Volumetric flow at stack conditions, ACFM
Q, = (Vs + A)[144

Volumetric flow at standard conditions, SCFM
Qg = 0123 o Voo M o P o AJT

Percentage of excess air

%EA -100 + (%0,- 0.5 + %CO0)[(0.265 + BN,- %0, + 0.5 « %CO)

, equivalent stack diameters for rectangular ducts.

EQUATION.RPT
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Stack pressure, "Hg
Pg = P, + Pg (in water)[13.6

Particulate matter concentrations, 1b/dscf
Cp,(IbldscH) - 2.20 (10°6) ¢« MT (mg)/V,,,(scf)

Particulate matter emission, 1b/hr
PM(Ibjhr) = C,, (Ibjdscf) « SCFM + 60 (min/hr)

Emission ratio (F-factor method)
E,IblMMBtu -~ C,lbfscf » F, » [20/(20.9 - %0, )]

Emission ratio,

E,lIb/MMBtu - Ibjhr emission
MMBtulhr

Nitrogen oxide emission, 1b/hr
NO, (Ibfhr) - 7.17(10°) « SCFM + NO,(ppm)

Nitrogen oxide emission for F-factor method
NOy, Ibjhr - E « Q,,

Carbon monoxide emissions, Ib/hr
CO(Ibfhr) - 4.36(10°%) « SCFM « CO(ppm)

Carbon monoxide emission for F-factor method
CO, lbjhr - E » Q,

Sulfur dioxide emissions, Ib/hr
SO, (Ibfhr) = 9.97(10°%) « SCFM « SO,(ppm)

Sulfur dioxide emission for F-factor method
SO,, Ibjhr - E « Q,,

Total Hydrocarbon emissions (non-methane), Ib/hr
THC (Iblhr) - 6.87(10°%) « SCFM « THC (ppm)

THC (Ibfhr) - 1.87(10°%) « SCFM + THC (ppm)

[Reported as propane]

[Reported as carbon]

EQUATION.RPT
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25S.

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

THC, Ibjhr - E + Q,,

Percent isokinetics
%I = (1039 + V,y * T}/ (Mp » Pg s Vi o Ty * D)

EQUATION.RPT
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Original Test Proposal
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AXE
Combustion & Environmental Testing Consultants ém D
A Division of RADCO

6520 SOUTH LEWIS SN

TULSA, OK 74136
(918) 749-3391

MAIN FAX: (918) 7446916 ALT. FAX: (918) 749-7354
— TO: ARCO DATE: March 6, 1992
SENDER: Jerry M Closkey
- ATTN: Charley Brannon CETCON REF: PC-3201
__ REF: TOTAL NO. OF PAGES: 2
(including this page)
FAX NO.: (318) 949-0182
— IF THERE IS A PROBLEM IN TRANSMISSION, PLEASE CALL (918) 748-4518
— Charley,

Please find attached the original sketch you sent me concerning engine exhaust dimensions and
— configuration. I have marked the necessary sample port locations necessary to conduct the engine
emission testing. The ports should be installed on the engine that is most accessible.

If you have any questions or comments give me a call at (918) 748-4508.

~ Jerry M‘Closkey
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APPENDIX H

Resumes
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