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I. INTRODUCTION

Mobil 0il Corporation contracted Emission Testing Services,
inc. to conduct emission testing on the FCC Compressor $3, K-402,
source ID 52, located at Mobil's facility at Chalmette,
Louisiana. Emissions of oxides of nitrogen and carbon monoxide
were determined in order to demonstrate compliance within permit
levels set forth by the State of Louisiana, Department of

Environmental Quality permit number 2500-00005-02.

Compressor #3 is driven by a natural gas fueled internal

combustion engine rated at 800 Bhp at 300 rpm.

Fmissions were determined using EPA Method 7E, as modified
by proposed subpart FF, for oxides of nitrogen emissions, and EPA
Method 10 for carbon monoxide emissions. EPA Methods 1-4 were
used to determine the number and location of traverse points and

stack gas moisture, velocity, and dry molecular weight.

Testing was conducted by the testing team consisting of John
Angelloz, Fred Dowling, Billy Magee, and Kevin Thibodeaux. Lisa

Sutton represented Mobil and coordinated testing with plant

operations.

Emissions were determined on March 28-29, 1990 with three
test runs. Puring testing, the compressor was operating at
maximum load conditions, recorded by Mobil personnel.
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II. SUMMARY

Emissions data collecte

testing on March 28-29,

nitrogen data, l1b/hr only, are reported corrected as outline in

proposed Subpart FF, Part 60, Title 40 of the Code of Federal

1990 are tabulated below.

d from the K-402 Compressor during

Oxides of

Regulations.
MOBIL OIL CORPORATION
K-402 COMPRESSOR
PERMIT
PARAMETER LIMIT RUN 1 RUN 2 RUN 3 AVG.
DATE 3-28-90 3-28-90 3-29-90
TIME 1452-1551 1636-1735 753- 835
OXIDES OF NITROGEN :
( 1b/hr ) 24.96 0.512 0.502 0.226 0.413
( PPM ) 17.95 17.46 7.56 14.32
CARBON MONOXIDE
( 1b/hx ) 3.15 2.438 2.484 3.604 2.842
( PPM ) 159.6 163.8 236.0 186.5
OXYGEN - test monitor
( % ) 16.40 16.40 16.65 16.48
ENGINE SPEED - xrpm 300 299 300 300
STACK GAS DATA
TEMPERATURE, F 460 461 443 455
MOISTURE, % 5.07 5.14 4.72 4.98
VELOCITY, ft/ sec 114.91 114.41 112.31 113.88
FLOW RATE, ACFM 6355.0 6327.4 6211.4 6297.9
, DSCFM 3500.1 3476.5 3499.5 3492.0



II1. PROCEDURE

Emissions were determined using EPA Methods found in
Appendix A, Part 60, Title 40 of the Code of Federal Regulations.

A brief description of each method used follows.

METHOD 1: SAMPLE AND VELOCITY TRAVERSES FOR STATIONARY SOURCES

The K-402 Compressor had a stack diameter of 13.00 in.
Samples and measurements were collected at a point 2.69
stack diameters upstream and 4.35 stack diameters downstream
from the nearest flow disturbances. Under these conditions
the method requires 16 traverse points. During sampling the
stack cross-section at the sampling point was divided into
16 equal areas with the sampling point located in the
centroid of each area. Test points 1, 8, 9, and 16 were
calculated to be less than 0.5 in. from the stack wall.
These points were relocated to 0.5 in. from the stack wall.

METHOD 2: DETERMINATION OF STACK GAS VELOCITY AND VOLUMETRIC
FLOW RATE (TYPE S PITOT TUBE)

The average gas velocity in the stack was determined from
the gas molecular weight, moisture content and the average
velocity head measured using a type *s" pitot tube. Dry
volumetric flow rate was determined from the velocity and
stack diameter.

METHOD 3: GAS ANALYSIS FOR CARBON DIOXIDE, OXYGEN, EXCESS AIR,
AND DRY MOLECULAR WEIGHT

The dry molecular weight of the stack gas was determined
using an Orsat analyzer. The Orsat measured the
concentration of oxygen, carbon monoxide and carbon dioxide.
The remaining gas components were assumed to be nitrogen. A
gas sample was extracted from the centroid of the stack
using a stainless steel probe fitted with a particulate
filter. The probe, sample lines, and orsat were purged
sufficiently to obtain a representative grab sample for
analysis.




METHOD 3A: DETERMINATION OF OXYGEN CONCENTRATIONS IN EMISSIONS
FROM STATIONARY SOURCES. ( INSTRUMENTAL ANALYZER PROCEDURE )

A gas sample was continuously extracted from the stack using
a heated probe and sample line. The sample was transferred
to an oxygen analyzer for analysis of oxygen concentration.
Analyzer output was continuously recorded by a computer data
acquisition system. Results from the oxygen monitor were
used for reference purposes only and were not used to
determine stack gas molecular weight.

METHOD 4: DETERMINATION OF MOISTURE CONTENT IN STACK GASES

A gas sample was extracted from the stack using a heated
glass probe fitted with a particulate filter. The sample
gas passed from the probe, through a series of four
impingers immersed in an ice bath. The first two impingers
contained measured volumes of water, the third was empty,
and the fourth contained a known weight of silica gel. Any
water vapor in the gas stream was condensed and trapped in
the impingers. Moisture was determined gravimetrically.

METHOD 7E: DETERMINATION OF NITROGEN OXIDES EMISSIONS FROM
STATIONARY SOURCES

A gas sample was continuously extracted from the stack at a
centroidal sampling point. The sample was transferred
through a heated sample line to continuous chemiluminescence
analyzer for the determination of oxides of nitrogen
concentration.

METHOD 10: DETERMINATION OF CARBON MONOXIDE EMISSIONS FROM
STATIONARY SOURCES

A gas sample was continuously extracted from the stack at a
centroidal sampling point. The sample was transferred
through a heated sample line to a continuous nondispersive
infrared analyzer for the determination of carbon monoxide
concentration



IV. ANALYTICAL TECHNIQUE

A1l sample analysis were conducted following EPA
methodology. A brief description follows for each method

employed.

METHOD 7E: DETERMINATION OF NITROGEN OXIDES EMISSIONS FROM
STATIONARY SOURCES

All samples collected were analyzed at the laboratory using
a continuous chemiluminescence analyzer. The analyzer was
calibrated using gas standards prepared by EPA protocol
number 1, traceable to NBS standards.

METHOD 10: DETERMINATION OF CARBON MONOXIDE EMISSIONS FROM
STATIONARY SOURCES

All samples collected were analyzed at the laboratory using
a continuous nondispersive infrared analyzer. The analyzer
was calibrated using gas standards prepared by EPA protocol
number 1, traceable to NBS standards.



V. CHAIN of CUSTODY

Chain of custody procedures are initiated for all samples
transported to the laboratory for analysis. The emission testing
conducted produced no samples requiring transport to the
laboratory for analyses as all analyses were completed in the

field.



VvI. TEST DATA & CALCULATIONS

All emission test field data, unit operations data, and
laboratory analytical data are contained in this section along

with the associated data reduction calculations.

pata from the field data sheets were manually input into a
computer for data processing and calculations. Integrity of data
input is maintained by using a double entry system. The computer
performed all calculations and produced the calculations and
results summary pages. Input data accuracy were further verified
by comparison of raw field data to the computer data printed on
the summary pages. Computer program integrity and calculations
verification are validated by processing a known set of data.
Further controls on the computer program are conducted by
comparison of manual spot calculations of the raw data input to

computer calculations results.
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Emission Testing Services, inc. ¢iient : MOBIL
P.O. Box 15075 Source : K-402
Baton Rouge, LA 70895 Testing Date : 3-28-90

504-925-8405 Run : 1

DETERMINATION OF STACK GAS MOISTURE CONTENT

Bws - Moisture fraction content

dH - Pressure differential across meter orifice, in H20
Mw - Molecular weight of water, 18.0 1b/ 1lb mole

Pb - Barometric pressure at meter, in-Hg

Pst - Standard absolute pressure, 29.92 in-Hg

R - Ideal gas constant, 21 .85 in-Hg ft3/ 1b-mole deg R
Tm - Absolute temperature at meter, deg R

Tgt - Standard absolute temperature, 528 deg R

Vm - Dry gas volume measured by meter, DCF

Vmstd- Dry gas volume at standard conditions, DSCF

vw - Volume of water vapor collected, SCF

Wwe -~ Weight of water vapor collected, 1b

Ilw, I2w, I3w, weight of water condensed by impingers, g
SGw, weight of water collected by silica gel, g

Y - Dry gas meter calibration factor
wwe = ( Ilw + I2w + I3w + SGw )y / (453.6 g/lb)
= ( 27.3 + 10.8 + .5 + 7.9 ) / (453.6) = .10251
Wwc R Tst ( .10251 )( 21.85 )( 528 )
Vw = ——mmm——mm— Z e S T T = 2.19599
Pst Mw ( 29.92 )( 18.0 )

Vvmstd = Vm Y ——-—----oomomoommm oo
Pst Tm

( 30.040 + 1.5000/13.6 ) (528 )
= ( 42.669 )( 1.0101 ) =---=--mooomomomoTmImmIIIT T T
( 29.92 ) ( 558. )

= 41.11508

vw ( 2.19599 )
Bws = -—-------moo7 E oemmmem e m e s T T T T = .0507
Vw + Vmstd ( 2.19599 + 41.11508 )



Emission Testing Services, IncC. Client : MOBIL

P.O. Box 15075 Source : K-402
Baton Rouge, LA 70895 Testing Date : 3-28-90
504-925-8405 Run : 1

DETERMINATION OF DRY MOLECULAR WEIGHT

Md - Dry molecular weight, 1b/ lb-mole

$C02 - Percent CO2 by volume ( dry basis )
%02 - Percent 02 by volume ( dry basis )
3$CO - Percent CO by volume ( dry basis )

$N2 - Percent N2 by volume ( dry basis )

0.280 - Molecular weight of N2 or CO, divided by 100
0.320 - Molecular weight of 02, divided by 100
0.440 - Molecular weight of CO2, divided by 100

Md = 0.440( %CO2 ) + 0.320( %02 ) + 0.280( %N2 + $CO )

Md = 0.440( 2.0 ) + 0.320( 16.8 ) + 0.280( 81.2 + .0 3

28.992



Emission Testing Services, Inc. Client : MOBIL

P.O. Box 15075 Source : K-402

Baton Rouge, LA 70895 Testing Date : 3-28-90
504-925-8405 Run : 1

DETERMINATION OF STACK GAS VELOCITY AND VOLUMETRIC FLOW RATE

A - Cross-—sectional area of stack, ft2
Bws - Moisture fraction of stack gas
Cp - Pitot tube coefficient
ap - Avg., square root of velocity head, (in-H20)**0.5
Kp - Pitot tube constant,
ft/sec ( 1b in-Hg/ lb-mole deg R 1in H20)**0.5
Md - Molecular weight of stack gas, dry pasis, 1lb/ lb-mole
Ms - Molecular weight of stack gas, wet basis, 1lb/ lb-mole
Pbar - Barometric pressure at measurement site, in-Hg
Pg - gtatic pressure of the stack gas, in H20
Ps - absolute stack gas pressure, in-Hg
Pstd - Standard absolute pressure, 29.92 in-Hg
Acf - Actual stack gas flow rate, ACF/min
Qsd - Dry volumetric stack gas flow rate
standard conditions, DSCF/Hx
Ts - Average stack gas temperature, deg R
Tstd - Standard absolute temperature, 528 deg R
Vs - Average stack gas velocity, ft/sec

3600 - Conversion factor, sec to Hr
18.0 - Molecular weight of water, 1b/1b-mole

Ms = Md ( 1 - Bws ) + 18.0 ( Bws ) =

= ( 28.992 )( 1 - .0507 ) + ( 18.0 )( .0507 ) = 28.435
( Ts ) 0.5
Vs = Kp Cp @P (-=——=——==7 ) =
( Ps Ms )
( 920. ) 0.5 .
=( 85.49 )( .7810)( 1.6640)(--——————=T-"""T=" T ) =114.9080
30.242 1[ 28.435 1)
AcE = ( 60 )( Vs )( A y= ( 60 )(114.9080 ) ( .9218 ) = 6355.0
Tstd Ps
0sd = 3600 ( 1 - Bws ) Vg A ==—=-==— "TTTTTTT =
Ts Pstd
( 528 )( 30.242 )
Qsd = 3600( 1 - .0507 )( 114.9080 )( .9218 )-————m TTTTTTTIT

( 920. )( 29.92 )
210003.1 DSCFH

3500.1 DSCFM

n

- 10 -
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Emission Testing gservices, Inc. Client : MOBIL

P.0. Box 15075 Source K-402
Baton Rouge, LA 70895 Testing Date : 3-28-90
504-925-8405 Run : 2 ‘

DETERMINATION OF STACK GAS MOISTURE CONTENT

Bws - Moisture fraction content

dH - Pressure differential across meter orifice, in H20
Mw - Molecular weight of water, 18.0 1b/ 1b mole

Pb - Barometric pressure at meter, in-Hg

pst - Standard absolute pressure, 29.92 in-Hg

R - 1deal gas constant, 21.85 in-Hg ft3/ ib-mole deg R
Tm - Absolute temperature at meter, deg R

Tst - gtandard absolute temperature, 528 deg R

Vm - Dry gas volune measured by meter, DCF

vmstd~- Dry gas volume at standard conditions, DSCF

vw - Volume of water vapor collected, SCF

wwc - Weight of water vapor collected, 1b

Tlw, 12w, I3w, weight of water condensed by impingers, g
sGw, weight of water collected by silica gel, 9 .

Y - Dry gas meter calibration factor
Wwe = ( Ilw + I2w + I3w + sGw ) / (453.6 g/1b)
= ( 25.1 #+ 6.6 + 4 0+ 6.8 ) / (453.6) = .08576
Wwc R Tst ( .08576 )( 21.85 )( 528 )
vw = me—mm— e Z e ——————— T T T T = 1.83708
Pst Mw ( 29.92 )( 18.0 )

Vmstd = Vm Y —-—--=--oomooomTTmmmo T
Pst Tm

( 30.030 + 1.5000/13.6 ) ( 528 )
= ( 35.330 )( 1.0101 ) ——-mm--=-==--sssssmommTToomEo Tl
( 29.92 ) ( 560. )

= 33.91047

vw ( 1.83708 )
Bwg = ----—-———=""~ s e e o e e TR = .0514
Vw + Vmstd ( 1.83708 + 33.91047 )

- 11 -



Emission Testing Services, Inc. Client MOBIL
P.O. Box 15075 Source : K-402
Baton Rouge, LA 70895 Testing Date :
504-925-8405 Run : 2

DETERMINATION OF DRY MOLECULAR WEIGHT

Md - Dry molecular weight, 1b/ 1b-mole
$CO2 - Percent CO2 by volume ( dry basis )
%02 - Percent 02 by volume ( dry basis )
$CO - percent CO by volume ( ary basis )
$N2 - Percent N2 by volume ( dry basis )

0.280 - Molecular weight of N2 or CO, divi
0.320
0.440

Mda

Md

29.040

I

- 12 -

0.440( 2.2 ) *+ 0.320( 17.2 ) + 0.280( 80.6 +

ded by 100
Molecular weight of 02, divided by 100
Molecular weight of co2, divided by 100

0.440( %Co02 ) + 0.320( %02 ) + 0.280( %N2 + %CO )

.0

)



Emission Testing Services, Inc. Client

MOBIL

P.0. Box 15075
Baton Rouge,
504-925-8405

Source : K-402
Testing Date :
Run : 2

LA 70895 3-28-90

DETERMINATION OF STACK GAS VELOCITY AND VOLUMETRIC FLOW RATE

A - Cross-sectional area of stack, ft2
Bws - Moisture.fraction of stack gas
Cp - Pitot tube coefficient
dap - Avg., square root of velocity head, (in-H20)**0.5
Kp - Pitot tube constant,
ft/sec ( 1b in-Hg/ lb-mole deg R in H20)**0.5
Md - Molecular weight of stack gas, dry basis, 1lb/ lb-mole
Ms - Molecular weight of stack gas, wet basis, 1lb/ lb-mole
Pbar - Barometric pressure at measurement site, in-Hg
Pg - static pressure of the stack gas, in H20
Ps - Absolute stack gas pressure, in-Hg
Pstd - Standard absolute pressure, 29.92 in-Hg
Acf - Actual stack gas flow rate, ACF/min
Qsd - Dry volumetric stack gas flow rate
standard conditions, DSCF/Hr
Ts - Average stack gas temperature, deg R
Tstd - Standard absolute temperature, 528 deg R
Vs - Average stack gas velocity, ft/sec

3600 - Conversion factor, sec to Hr
18.0 - Molecular weight of water, lb/lb-mole

Mg = Md (1 - Bws ) + 18,0 ( Bws ) =
= ( 29.040 )( 1 - .0514 Yy + ( 18.0 )( .0514 ) = 28.473
( Ts ) 0.5
Vs = Kp Cp AP (-——=—===—- ) =
( Ps Ms )
( 921 ) 0.5
=( 85.49 )( .7810)( 1.6565)(-=————————==——===""" ) =114.4091
([ 30.243 1[ 28.473 1)
Acf = ( 60 Y{( Vs )( A )= ( 60 Y(114.4091 )( .9218 ) = 6327.4
Tstd Ps
gsd = 3600 (1 - Bws ) Vs A ----====  =—--—mmoo =
Ts Pstd
( 528 )( 30.243 )
0sd = 3600( 1 - .0514 )( 114.4091 )( .9218 )——memmmm e -
( 921. )( 29.92 )

208592.6 DSCFH
3476.5 DSCFM

- 13 -
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Emission Testing Services, Inc. Client : MOBIL

P.O. Box 15075 Source : K-402
Baton Rouge, LA 70895 Testing Date : 3-29-90
504-925-8405 Run : 3 A

DETERMINATION OF STACK GAS MOISTURE CONTENT

Bws - Moisture fraction content

dH - Pressure differential across meter orifice, in H20
Mw - Molecular weight of water, 18.0 1b/ 1lb mole

Pb - Barometric pressure at meter, in-Hg

Pst - Standard absolute pressure, 29.92 in-Hg

R - Ideal gas constant, 21.85 in-lig ft3/ lb-mole deg R
Tm - Absolute temperature at meter, deg R

Tst - Standard absolute temperature, 528 deg R

Vm - Dry gas volume measured by meter, DCF

Vmstd- Dry gas volume at standard conditions, DSCF

Vw - Volume of water vapor collected, SCF

Wwc - VWeight of water vapor collected, 1b

Ilw, I2w, I3w, weight of water condensed by impingers, g
SGw, weight of water collected by silica gel, g

Y - Dry gas meter calibration factor
Wwe = ( Ilw + I2w + I3w + SGw ) / (453.6 g/1b)
= ( 19.4 + 7.7 + .7+ 4.4 ) / (453.6) = .07099
Wwc R Tst ( .07099 )( 21.85 )( 528 )
VW = —mmmmmmm—ee = mmmm e = 1.52067
Pst Mw ( 29.92 )( 18.0 )

( Pb + dH/13.6 ) Tst

Vmstd = Vm Y —-—--—--=-moosomom o T
Pst Tm
( 30.040 + 1.5000/13.6 ) ( 528 )
= ( 31.375 )( 1.0101 ) =—------—-——---=oooomoooommmnsooe T
( 29.92 ) ( 550. )
= 30.67233
vw { 1.52067 )
BWS = ——===mrme——== & —eo—ssmosesoe———so oo o = ,0472
Vw + Vmstd ( 1.52067 + 30.67233 )

- 14 -



Emission Testing Services, Inc. ‘Client : MOBIL

P.0. Box 15075 Source : K-402
Baton Rouge, LA 70895 Testing Date : 3-29-90
504-925-8405 Run : 3 .

Md

Md

Mda

3CO
$02
$CO
EN2
0.2
0.3
0.4

DETERMINATION OF DRY MOLECULAR WEIGHT

- Dry molecular weight, 1b/ lb-mole
2 - Percent CO2 by volume ( dry basis )

- Percent 02 by volume ( dry basis )

- Percent CO by volume ( dry basis )

- Percent N2 by volume ( dry basis )
80 - Molecular weight of N2 or CO, divided by 100
20 - Molecular weight of 02, divided by 100
40 - Molecular weight of C02, divided by 100
0.440( %CO2 ) + 0.320( %02 ) + 0.280( %N2 + %CO )

0.440( 2.0 ) + 0.320( 16.8 ) + 0.280( 81.2 + .0 )
28.992

- 15 -



Emission Testing Services, Inc. Client : MOBIL
P.0. Box 15075 Source : K-402
Baton Rouge, LA 70895 Testing Date : 3-29-90

504

-925-8405 Run : 3

DETERMINATION OF STACK GAS VELOCITY AND VOLUMETRIC FLOW RATE

A - Cross-sectional area of stack, ft2
Bws - Moisture fraction of stack gas
Cp - Pitot tube coefficient
ap - Avg., square root of velocity head, (in-H20)**0.5
Kp - Pitot tube constant,
ft/sec ( 1b in-Hg/ lb-mole deg R in H20)**0.5
Md - Molecular weight of stack gas, dry basis, 1lb/ lb-mole
Ms - Molecular weight of stack gas, wet basis, 1lb/ lb-mole
Pbar - Barometric pressure at measurement site, in-Hg
Pg - Static pressure of the stack gas, in H20
Ps - Absolute stack gas pressure, in-Hg
Pstd - Standard absolute pressure, 29.92 in-Hg
Acf - Actual stack gas flow rate, ACF/min
gsd - Dry volumetric stack gas flow rate
standard conditions, DSCF/Hr
Ts - Average stack gas temperature, deg R
Tstd - Standard absolute temperature, 528 deg R
Vs - Average stack gas velocity, ft/sec

3600 - Conversion factor, sec to Hr
18.0 - Molecular weight of water, 1b/1b-mole

Ms = Md ( 1 - Bws ) + 18.0 ( Bws ) =
= ( 28.992 )( 1 - L0472 ) + ( 18.0 ) ( .0472 ) = 28.473
( Ts ) 0.5
Vs = Kp Cp dP (-———-=—=-—= ) =
( Ps Ms )
( 903. )y 0.5
=( 85.49 ){ .7810)( 1.6431)(----=-———=ommmm o ) =112.3115
([ 30.261 1I 28.473 1)
Acf = ( 60 ){ Vs )( A )= ( 60 )(112.3115 )( .9218 ) = 6211.4
Tstd Ps
0sd = 3600 ( 1 - Bws ) Vs A ———=-=-— =777 "" 7" =
Ts Pstd
( 528 )( 30.261 )
0sd = 3600( 1 - .0472 )( 112.3115 )(  .9218 )=-== —=="= 777" 077

( 903. )( 29.92 )
209970.1 DSCFH

3499.5 DSCFM

no

- 16 -
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Emission Testing Services, Inc. Client : MOBIL
P.0O. Box 15075 Source : K-402
Baton Rouge, LA 70895 Testing Date : 3/28-29/90

OXIDES OF NITROGEN EMISSION RATE - SUBPART FF

ENOX - Oxides of nitrogen emission rate as NO2, 1b/Hr
F - NO2 Conv. factor, 1.1948 X 10-7 (1b/ft3)/(PPM)
NOXms - NOX concentration as measured, PPM

Qsd - Dry volumetric stack gas flow rate, DSCF/Hr

H - Observed humidity, grains H20/ 1b dry air

Kh - Humidity correction factor per subpart FF

Kt - Temperature correction factor per subpart FF

T - Observed inlet air temperature, deg. F

Kh =0.844 +(0.151)(H/100)+(0.075)(H/100)2

Kt =1 - (T - 85 )(0.0135) ENOX =( NOXms Kt Kh )( F )( Qsd )

———————— RUN 1 =---—--- Kt =1-(76.0- 85 )( 0.0135) = 1.1215
Kh = 0.844 + (0.151)( 80/100) + (0.075)( 80/100)2 = 1.0128

ENOX =( 17.95 ){( 1.1215 )( 1.0128 y(1.1948 X 10-7)( 210003.1 )

———————— RUN 2 ------ Kt =1-(75.0 - 85 )( 0.0135) = 1.1350
Kh = 0.844 + (0.151)( 81/100) + (0.075)( 81/100)2 = 1.0155

ENOX =( 17.46 )( 1.1350 ){( 1.0155 )(1.1948 X 10-7)( 208592.6 )

———————— RUN 3 -----—- Kt =1-(73.0 - 85 )( 0.0135) = 1.1620
Kh = 0.844 + (0.151)( 84/100) + (0.075)( 84/100)2 = 1.0238
ENOX =( 7.56 )( 1.1620 )( 1.0238 )(1.1948 X 10-7)( 209970.1 )
= 0.226

- 17 -



Emission Testing Services, Inc.
P.0. Box 15075

Baton Rouge, LA 70895
504-925-8405

ECO

COms
Qsd

Client : MOBIL

Source : K-402

Testing Date : 3/28-29/90
Run : 1-3

CARBON MONOXIDE EMISSION RATE

- Carbon Monoxide Emission R
- co conv. factor, 7.2727 X
- Concentration of carbon mo

ate - 1lb/hr
10-8 (1b/ft3)/(PPM)
noxide as measured - PPM

- Dry volumetric stack gas flow rate, DSCF/hr

ECO = ( coms )( F )}( Qgsd )

( 163.8 )( 7.2727 X 10-8 ) (

RUN 3 - =—===

( 236.0 )( 7.2727 X 10-8 ) (

- 18 -

210003.1 ) = 2.438
208592.6 ) = 2.484
209970.1 ) = 3.604



Test analyzer response, Method 3A, 7E, 10, and 16A, was
recorded by a computer data acquisition system. One minute
average data were printed as recorded and served as a hardcopy
record of the test data. Presented on the following pages are

the computer print outs of the test data.

Each test analyzer is calibrated before and after each test
run by challenging the analyzer with a set of certified
calibration gases. Analyzer response is recorded by a computer
data acquisition system. Calibration data sheets are manually
completed as the calibrations are performed serving as hardcopy
records of the calibration. Calibration results are taken from
the computer system to avoid any data acquisition bias. Analyzer

calibration data sheets are presented following the test data.

- 19 -
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frurn Titles
Dates i
Time
14.d4-4u
143 2 40
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14:55: 41
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HELR90
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15864
15010
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1,5987

1.7
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CORPORATION R402
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1197
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. PEHSO
1.476&
DL RsE2
Ll BhHTE
Fe14a4)

L Basd

f.':':'. W (VEOE
Y )
L1018

. HESO0

L BOXEL
..... UulE
1.7924
1.7468
. 7501
1. 6622
L. BOSS
1.5%726
1. 5499
x.n/””
(R
L.7013

1.6 -..:-‘74
1. 6557
L. 79324
L. 4750
1.5873

8722
1« &1 50
1.5808

w171

"méﬂﬂ

l"/nhl
1abH13A3
l. =473
1.7387
1.6247

8608

D2 VTS
b.92
H. 52
&.51
b.57
6,52
&S5
653
b.31
651
6. 5%
2w I
&H.52
&1
bl
&5
G 53
& a2
GaSl
b.S7
b S5
H.G5E
b.HE
LS5
baSE
64
b 54
GaSé
b.S52
b.53
b.56
&H. 55
6-53

CEe
6- ‘:‘-
bS5
b52
&S
b.57

T h.E3
b. 55
6,56
b.56
b.55
b. 54
& 5H3
b. 56
b S4
6.uh
6.

b WJ
ba52
G357
YT
b6.54
6. S7
bH. 55
&H. 54

_h.56
.53
b. bu

Gl AV
143, 66
158. 475
137.101

159 94
1457, Ha
171 .86
148,70
(Y 19
1 &S, 483
159.78
16HR. 18
154425
152.56
171.69
162
15 7.h@
170.18
147.19
152439
161,62
155,91
177.91
1700355
1é&1.3
159. 7
156 .59
Lhba 1S
172420
149,37
WA
177,07
163547
168. 54
170,02
160,78
L3, 15
17108
165.99
170, 69
169.51
15%58.94
180.09
172.37
159.41

1656.42

NDA AV

Wra A
174
17,3

1406
1745
1édal
18,0
19.4
1éra O
L. 4
1é. 5
Léva O
15,7
16re S
15.7
17.8
15. 2

1é.4144H
16,5120
14 . 344 8H
1b.4144H
16 3816H
16»39&0“

16,3612
16,4267
14,3407
16.:ﬂ 7
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Run Title:

Date: 3/28/1990

Time

1b6: 36131
16237351
146:38: 31
14:39: 31
16424033
lbadl:31
16:642: 31
16:47: 51
164425
16:45:31
1a24b4: 751
1473
1hs 45l
16:49: 751
165023
1heHIe 3
ylbe 82
16153
1654
142552 5%
1heHbH 52
16:57: 32
142583
Lb: 5P B8
LY

17800733
172012
17:02: 38
173030 5%
17:04:35
17:05: 32
17206 52
17207

co VTS
1.4978
1.2959
1.3952
1.46150
1.551%
1.6964
1.4280
1. 6B50
1.75&6
1. S680
1w da24
1.7 :
1, 658y
1.6768
1.7%66
1.59319
1. 4587
1.6447%
16150
1.4701
1. &S89
1.54%0
1. 4500

1. 4851
1. 7208
1. & 7S
La &OR0

L 4S0E
1.4750
1abl0l
1.4180
1 S759
1.4750
1. 53724
1. &HARE
1.6687
1.6199
16817
1.4017
15503
1.6247
1897473
1.4276
1.6768
1.4164
1.437%
1.7794

.Sl
1aés!
La &35
1.5%417
T
1.46199
1.610%
14245

1.5\ 18R7

NOYX VTS
2.1652
Z2.26%4
2. 1864
1.8982
1. 8575
L0557
1. 6540
1.6117
1.9113%
1.4701
1. A48
IR A
1 W 5445
1.8726
1.9406

1.784.5
1.6801

1.6T05
1.85206

1.7192
1.73854
1.6215
T A
1. 4755
1.91173%
1.5385
1. 546478
L0497
1. &B8E
1.7696
1.8217
1. 6980
1.68597
1.8152
1.7977%
1,598
2. 0545
1.6508
1.7289
1. 9552

1671

1.7%17
1.676E8
2.0155
1.9EET7
1. 689354
Do AGA

0z VTS
6.51
b. 592
652
653
b6.53
&H.53
b 56
6H.58
b, BX
h. 56
b. 52
b B3
b 55
bS8
b.55
6895
b. 54
6.52
65.57
&. 50
6. 56
&H.528
b.501
6. 505
b, 522
b 528
&.541
6.5599
6. 505
b.B3E2
&.520
bL.514
&.5048
6.512
b.G56
b 530
bH.5961
6. 549
6. 530
b.519
b6.515
6.523
&.517
b S533
68935
b 525
bH.536
b.512
b. 533
6.519
6.512
&.507
b 532
b. 536
b 556
b.561
b..538
6.528

6. 569

CAETLL

coO Av
154.24
135,64
145.77
148. 20
161.72
176050
169.52
175, 34
182. 6%
162,738
150,59
1635, 31
172,68
174.51
182.65
159.72

152. 25

171.19
168.20
153,41
172.68
1461.0%
151.42
152.7%
154.74
178.99
171.592
166.87
156.89
151 .42
153%.91
167.70
148.10
164.21
153.91
14735, 45
171.68
173,68
168. 69
175.01
146.44
1869.596
169.1%
164.04
149,09
174.51
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150.09
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159.56
152.75
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160,72
151,09
168.69
167.70
155.90

1EA . Oh
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METHOD 78 DATA B NERT

COMPANY MoBig_ SOURCE § K-40Z DATE __ 532890
PARAMETER No x LOADS _MAX RUN NUMBER |

CALWIBRATION gravrerTiIal

]
Cylindaer Valua Analyzer Responsa Abaolute DIlffaranae t hrift

v prpm LY pp 421

Zaro N2 | 0.0 0.5¢0 0:06 g-10 -0.40
MLA 43.51 4.54 44,51 4.49 44.01 -0.50
High 83.20 8,50 83.7¢ $8.37 82,41 -1.310
callbratlon ourve: ppm = (rasponse hv)(slops) + Lntaraept
glope 9.9iz0 Iﬁieraapt -0.49]) gpan Ranga 98.¢(3
Analyzer Cal 1Inlt. Analyzer Rasap. 'lnal Analyzar Rasp.

hv ppm Bl:; v ppm li.tsaa F:;lft

cona. 44,5t 460 4s5.10 0.60 A4 3} A42.23 -2.3i ~-2.9¢

gye. Cal, Rlaas = Aya. aal, m—)apaf"(";"?“ aal, (ppm) x 104
v gl '

ihrlft = Flnal sys., resp. - Inltial sys, resp. (ppm) X 108
span pm) oo

TES8T DA'TA

sctart tlme Filnilah tilmae . Minuntes perv palnt
Test Polnt mv gampla port
1 11 21
2 12 22
3 13 23
4 14 24
5 15 24
6 16 26 Ave. mv
7 17 —_— 27
8 18 28 Ave. aona,
K 9 ’ ]9 29 m
10 20 k1) i
COMMENTS s

{ = (0.6‘?97(;



METHOD 10 DATA

COMPANY ModiL

PARAMETER O

CALIBRATION

Cylinder Initial Analyzer
Value Response
AV ppm
Zero &g - pol Z.)7
Low 20114 1971 204.17
Mid 40/ ( 3.81 394,00
High  85i.0 8.22 852,25

Calibration curve:

Slope 103,143

$Drift = Final

Intercept [,1381

SOURCE # K400
LOADS MAX

ETS

SHEET

DATE 03z890

RUN NUMBER |

STATISTICS

Final Analyzer Drift
Response
v ppm
¢.9) 2417 0.0
3.680 342:?7 -0.1l0
$.35 862.14 0. 80

ppm = (response \v)(slope) + intercept

Span Range 1032.2'8 '

response (ppm) - Initial response

Start time

Test Point mv

1 SE———
2 R ——
3 SA———————
4 C————
5 S ——
6 E——————
7 E—————
8 ———————
9 S —————
| 10
COMMENTS 3

R= o

WET

DRNM

Span (ppm)

TEST DATA

Finish time

11
12
13
14
15
16
17
18
19
20

HTHIT

99990

BuLB = 6L°F
BuLpl = 7J,oF

e (ppm) X 100

Minutes per point

Sample port

21
22
23
24
28
26
27
28
29
30

1]

i

Ave. mv

Ave. conc.
ppm
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METHOD 3 A DATA SABET

COMPANY -~ ~MoBiL SOURCE § K402 DATE o0 31Lp90
PARAMETER Dz LOADS MAX RUN NUMBER |

CALIBRATIONW sSsTATISTICS

cylinder Value Analyzer Response Absolute pifference % Span

v % v % +2%
zero _ Nz __ 00l 007 ool =007 400
- mia _ULdg 486 12144 4671 1nle 0:09
High _720.9 8.30 20. 80 8.25  20.¢1 =65l
- calibration curve: ppm = (response v)(alope) + intercept
Slope “2,5115 Iﬂtercept —5.0984 span Range 25.908
- Analyzer cal Init, Analyzer Resp. Final Analyzer Resp.
v ppm Bias v ppm Bias Span Drift
- +5 +5 +3
cone,

gys. Cal, Bias = Sys. cal, (ppm) = analyzer cal, (ppm) X 188,
Span (ppm)

- %Drift = Final sys, resp, m) - Initial ays. resp. (ppm) X 100
span (ppm)

_ TEST DATA

Start time Finish time Minutes per point
— Test Point v _ Sample port
1 L 11 ; 21
_ 2 T 12 22
3 13 23
4 o 14 24
5 s 15 25
- 6 ’ 16 26 Ave, V
7 i 17 27
8 N 18 28 Ave. conc,
— . 9 - 19 29 %
10 s 20 30
COMMENTS :

~
WY
o]
)
D
<
e
N



METHOD TE DATA SHERT

COMPANY MoaL BOURCE # K40z DATE ___ 032890
PARAMETER Nox LOADE MAX RUN NUMBER 2

CALIBRATION sTrTAvTYITBTICS

Cyllnder Value Analyzer Responae Rbsolute DLEFarence 1 nrlft

v ppm v ppw +24%
zero N7 006 £:38 007 Q.48 0.0
MLa  _4S.57 449  44.0¢ 4,53 4s5-ie 0.40
High £3.20 8.31 $3:63 8.20 8193 =170
callbratlon curve: ppm = (raaponae |‘v)(alope) + Ilnteraept
Slope _/0.0i8S Interoept -0.2229 span Range 99.96
Analyzer Cal 1Inlt. Analyzer Resp. IFinal Analyear Rasp.
v ppm Bl:; v ppm I!'tsae l');-lft

Cona. 44.76 431 41490 -1.80 420 42.86 -2.20 -0.40

gys. Cal, Rlaa = gys, aal. (ppm) - analyze v aal, (ppm) ¥ 100
Bpan (ppm) '
tDrlft = FPlnal sys, resp. m) = Tnitlal sys, resp. (ppm) X 188
span (ppm)_
TEST DA'TA
Start tlme Finlsh tlme _ Mlinutes per palnt
Tast Polnt mv Hampla port
1 11 21
2 12 22
3 13 23
4 14 24
5 15 24
6 16 26 Ava. mv
7 17 27
8 18 28 Ava., aona.
s 9 — 19 — 29 . ppm
110 I 20 — 309 .
COMMENTS

£=o. q%%



ETS

METHOD l0 DATA SHEET

COMPANY MozsiL SBOURCE # K402 DATE 03280
- PARAMETER  © LOADS MAX RUN NUMBER 2

CALIBRATION STATISTICS

Cylinder Initial Analyzer Final Analyzer eDrift
Value Response Response
v ppm v ppm
Zero N2 - 0.0} 1. 44 0,02 .46 d. (o
Low 201,74 196 20340 .97 z04.42 9,40
Mid  4ol.G 3.80 391,43 2.81 392,15 0.(9
High 851.0 .35 55,37 B30  B850.27  -p.s0

———

Calibration curve: ppm = (response iqv)(alope) + intercept

Slope 07 .02499 Intercept _3:4\4p Span Range 1073.72 ,

IDrift = Final response (ppm) = Initja1l response (ppm) X 108
Span (ppm)

TEST DATA

Start time Finish time Minutes per point —

Test Point mv Sample port _

1 11 21
2 12 22
3 13 23
4 14 24 —
5 15 25
6 16 26 " Ave. mv
7 17 27
8 18 28 Ave. conc.
9 19 29 ppm
! 10 20 . kY
COMMENTS;

= 0.9998
WevT BuBz 66°F
DRY BulB= 75°¢



METHROD 32 DATA SAREET

COMPANY ° " Mod)L S8OURCE # {402 DATE 032890

PARAMETER Oz LOADS MA Y RUN NUMBER <=2
CALIBRATION STATISTICOCS

Cylinder value Analyzer Response Absolute Difference % Span

v % v % +2%
zero _ Nz o0l -~p, 0 00  —-p,07 9elo
Mida Il 487  |2.20 4.8¢ 12,18 =0,09
High _20:9 819 zo:4 832  20.93 0:69

Calibration curve: ppm = (response v)(slope) + intercept

Slope 2.531! Intercept ~0-1Z4p Span Range 25./9

Analyzer Cal 1Init. Analyzer Resp. Final Analyzer Resp.
v ppm Bias v ppm Blas S8pan Drift
*5 +5 +3
Conc,

Sys. Cal, Bias = Sys, cal, ng_% analyger cal, LEEm)x 100,
pan (ppm

thrift = Pinal sys, resp, m) = Initlal sys, resp, (ppm) x 109
span (ppm)

TEST DATA

Start time Finish time Minutes per point
Teat Point v Sample port
1 11 21
2 12 22
3 13 23
4 14 24
5 15 25
6 16 26 Ave, v
7 17 27
8 18 28 Ave. conc,
¢ 9 19 29 %
10 20 30
COMMENTS

K= 0.99980



METROD T7E DATA EBNEET
COMPANY Mo3Bi BOURCE § K402 DATE 032990

PARAMETER M_ox LOADE MANX RUN NIUMRER 3
CALIBRATION 8TATYHETICS

’
Cyllnder Value Analyzer Responsa Rbsolute NDlLFferance & Nrlft

v ppm v ppm 2%
zaro _ Nz 0,04 ~0.34 003 =0.45 -0.10
MLd 45,57 440  A46-35 4,31 46.03 -0,30
High _83.20 180  827¢ 1.9 83.94 s

Callbratlon ourva: ppm = (reaponae gv) (alopa) Interaept

8lopea 10. 7092 Inﬁeraept -0,7702 fipan Range (06 . 32

Analyzar Cal Tnlt. Analyzer Rasp. “lnal Analyzar Raap,
NV ppm  Blas hv ppm Hlas Drlfe
+5 +5 13

Cona. 4b.35 4.1 43.2¢4 -2.92 4123 44.53 - l21

Jys. Cal. Rlas = Bya. aal; (ppm) - analyz
Bpan  (ppm) '

iDrlft = Plnal sys. resp. m) = Tnltlal sys, resp, (ppm) x 1ea

ar oal, (ppm) x 180

Start tlme Finleh time . Minutes per polnt
Taat Polnt mv Sample port
1 11 21
2 12 22
3 13 23
4 14 24
5 15 25
6 16 248 Ave. mv
7 17 27
8 18 28 Ave, aona.
9 - 19 — 29 ppm
‘10 - 20 — kYY) -
COMMENTS
=

L=
5
5
-~
S .3
-



ETS

METHOD 19 DATA SHEET

COMPANY Mog)L SOURCE # K40z DATE 032990
PARAMETER y4») LOADS _ MAX RUN NUMBER 3

CALIBRATION STATISTICS S

Cylinder Initial Analyzer Final Analyzer Drift
Value Response Response
mv ppm w ppm
Zero N2 . 0,02 8.1 0.02 8. 1 0.00
Low 20,74 2.0/ 0. 202 02.23 0. 10
Mid  4oq 3,93 3876/ 95 389.55 0.20
High 2500 8.17 857.3¢4 8,75 Bss.42  -6.20

Calibration curve: ppm = (response mv)(slope) + intercept

Slope 91,011‘ Intercept _ 4,723 Span Range 97¢,74

IDrift = Finat response (ppm) - Initial reaponse {ppm) X 100
Span (ppm

TEST DATA

Start time Finish time Minutes per point

———————

’

Test Point mv Sample port

1 11 21

2 12 22

3 13 23

4 14 24

5 15 25

6 16 26 —___ Ave. mv

7 17 27

8 18 28 T Ave. conc.

9 19 29 Ppm
| 10 - 20 T 38 T I

COMMENTS ;
Z': OIQC’QQIL

WerT Buiz: b6 OF
DrY FulB=T 39



METROD K | DATA SAEBET

COMPANY - ‘Mo B|lL SOURCE § K402 DATE 329490
PARAMETER O2 LOADS MAX RUN NUMBER 3

CALIBRATION STATISTTICS

Cylinder Value Analyzer Response Absolute Difference % Span

v % v % +2%
Zero Nz .01 =0.08 0.02 -0.00 _g._&_'
Mia 196 18 2.6 4% Izde 2.00
nigh 204  B28 2078 831 208 0.3z
Calibration curve: ppm = (response v)(slope) + intercept
Slope ' 2.5231 In&ercept -=0.1063 Span Range 25.|2
Analyzer Cal 1Init. Analyzer Resp. Final Analyzer Resp,
v ppm Bias v ppm Bias S8pan Drift

+5 +5 +3

Conc,

Sys. Cal, Blas = Sys, cal, (ppm) - analyzer cal, {ppm) X 128,

Span (ppm)
thDrift = Final ays, resp. m) -~ Initial sys. resp. (ppm) X 108
span (ppm)

TEST DATA

Start time Finiah time Minutes per point

Test Point v Sample port
1 T 11 21
2 T 12 22
3 13 23
4 T 14 24
5 C 15 25
6 ' 16 26 Ave, v
7 ’ 17 27
8 i 18 28 Ave. conc,
A il 19 29 - L )
lo N 20 30
COMMENTS ;

vt

0.999%7

K



Following are Compressor operating data recorded during the

emission test.
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EMISSION TESTING SERVICES, INC.

INTERNAL COMBUSTION ENGINE
OPERATIONAL RECORD

Company Name Ml_bl ‘ Qi | QO rgzora‘“ (O

Company Location ! Soo w- 5T BERNM.«D Huwo "/

Engine Name K" H0O2

Engine Source I. D. No.:ﬂ:-féz _

Design Specifications

Manufacturer's Name Opey - Ybf&i~w,af

Model No.(}ﬂ\«‘jff\ Serial No. lQ‘A;\CZT;

Parameter Specifications

A. Fuel Type Neeluin! (Aag B. Fuel Supplier { | ol¢

C. Fuel Flow Units MSCF D  Meas. Method . ., ¥ ..

D. 1Is unit equipped for waste heat recovery? Fd()

Describe

E. Does unit use water or steam injection? N-e ik |

If so, describe measurement method (continuous flow,

finish volumes, etc)

gstart-

F. Manifold Pressure units (psia, kpa, etc.) R

\ H
G. Manifold Temp.(°F, °C, etc.) .

Ultimate Fuel Analysis

C S H Ash
0 H20 N
Trace Metals: Na Va K

Fuel elements added

Fuel elements added for smoke suppression




EMISSION TESTING SERVICES, INC.
TINTERNAL COMBUSTION ENGINE
TEST RUN LOG

(GAS ENGINES)

Company t{l OL;I

Engine \,{ Lf I)A

operator_{« [ 0gd Cua‘ 5‘}1)* ﬁm() mn

pate: }-)F D Test Time: Start IﬁjL

P
Ambient Temperature, at time of test KL

End lﬂl[

Engine Load Condition % IDb
7

DATA LLOG TIME
(15 minute intervals)
Fuel Feed (flow)

1

E

(£
<
r

¥
SEERER
| EEFRRE

Intake Manifold Temp.

Intake Manifold Pressure ’)ﬂ A8 |
Fuel lleader Pressure a{)
Engine Speed (rpm) QSG DGQ

lHHorse Power

Spark Ignition Timling E tQCTI5NW’n ? Co

|

Run Conditions:

pell: A

Remarks: Ruw ﬂj&




EMISSION TESTING SERVICES, INC.

INTERNAL COMBUSTION ENGINE
TEST RUN LOG

(GAS ENGINES)

Company Mo BiL

Engine KAOZ

Operator Y. Anaewoz %‘&M

Date: 3-29-90 Test Time: Start 075¢% End ©8S54

Ambient Temperature, at time of test 13°F

Engine Load Conditlon % \00

DATA LOG TIME 080 0824 0839 0854
(15 minute intervals)

Fuel Feed (flow) {23. 4 120.7. _118,:3

Intake Manifold Temp. 13° 13° 93°

Intake Manifold Pressure 2.5 2.4 2.3

Fuel Header Pressure 19.5 19 1 4

Engine Speed (rpm) 30| 300 299

Spark Ignition Timing __@Gavﬂoﬂeﬂ.tv locKep IN PINCE

Horse Power

|
|

Run Conditions:

s

Remarks: Rua ‘&"3




SENT BY:SGS NEW ORLEANS LAB  © 4= g-98  3132PM DL o0 i
- sas-sus-scs-sus-uol-sasoutolesosalotanosalo:asosmnsnsqos-sosuesosas-scs-lcs-ms-ms%
§
%

| T3S
—8 @sﬁs 8GS Control Services Inc.

@ P. O. Box 1338
"8 Kenner, LA 70083
® Tol., (504) 488-8401
8 Telex: 480133
"'g ANALYSIS CERTIFICATE

Lab N AO004A-011 ruene: 221216

- APRIL 6, 1990
sampis Deseripioe  NATURAL GAS

MOB1L OIL COMPANY

_ 8 swpesummeanr  4OBIL OIL COMPANY P,0. BOX 1007

CHALMETTE, LA CHALMETTE, LA 70044

, NATURAL GAS 3/29 ’ ATTN:t M. CURTIS
'g REQUEST NO: 177
R SUBMITTED: 3/30/90
<
g — RESULTS OF ANALYSIS —

§ ~IEST. ~RERULT
CARBON, WT. % 74.76

- OXYGEN, WT, % 0.79 '
NITROGEN, WT. % 0.45 .

2

g

8

g

g

g

8 :
3 HYDROGEN, WT. 3 24.00 §
%

%

%

§

§

g

;

mmmmmmlmmtmvnmmmmlumn.
Member of the $08 Group (Sosde Gdnérate de Surveliiance)

Dascripiian ot tha 1eaed nm.on material v 89 Indigated by our Cliend. Thip 1090t SOVErs only those chemical sompenerie and physics! properties for wineh tovle were equened. %
NPy DY .-.o.aM.Ma..na.am.gm.:ng.ms-ma-am.acis-eas-aes-sas-ses-sesows
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VIi. APPENDIX

Contained in this section is a copy of the dry gas neter
calibration, pitot tube calibration, gas standard certifications
and resumes of Emission Testing Service's personnel who performed
the testing. Also contained at the end of this section are
exceipts from the operating manuals for each of the continuous
analyzers used. The excerpts describe the principle operation of
the instrument, analytical technique, performance

characteristics, etc..
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T !

HMETER BOX CALIBRATION DATA AND CALCULATION FORM

(English Units)

© hest gh.ck0.0Q'7QL - T.LGMR, _§36, 200 __
~  Date O350290 Meter Lox number S OO
Barowetxic pressure, Pb : 18 in. Hg f‘.al.j.brated by _K~Z/_Q/£_Jé‘wu‘=
Orifice et .test |DNry gas | Wet test Dt gas meger
manometer meter meter meter | Inlet| Outlet Avg?. Time
- eed V), ), (), (e, ) (e, ), (e, (0),
’?A“)‘,‘g w3 d3 w d d, d
in. H20 fc ft 3 °F °F °F min.
- By .
0> S \serasa| 22,2 |92 g lasn| /2.7
8 ]
_ 1.0 cy2.25a) 240 |93 S 8 ___? 80| /0. %0
8 8
- Y 552323\ 2¢. ¢ |95 |86 96/ B8Y | /4. 61
O
-~ _ 20 0 keasa| 242 |ee R85 8 ggar| /2. 83
20 10 el 2cn |9 e8] s0.cx
~ 4.0 10 ' , \ \
I -1‘3‘-33 Y, = Yu Py (Fq 4SO All@i;- 0,037 W Eg T 460) E\z
~ " TV E 1:;116) (c,, + 460) (t. 17486y |V
I i L 020" [ 939 <
i D W oY/, L. BOo2t i
_ 1.5 | 0.110 - _
: . O/t [ 205
A KX /. 007 1.238¢
il I 0. 9982 ). 8244
4.0 | 0.294
Average = )
/. 010 /. B2 790
u Y =

individual values - 0.02 from average.

1

.

and 29.92 inches of mercury, in.

j;p 20 frowm average.

(‘anra ted by / /

Ratio of reading of wet test wmeter to dry test meter;

tolerance for

Orifice pressure differential that equates to 0.75 cfm of air @ 68 F
H 0, tolerance for individual values

Moo



P1TOt 'UBE CALIBRATION

Pitot 'Tube Number

g5

Calibrated By

Point Standard
Number Pitot A p

(in. H20)

1 é/’ﬁ’é{
2 O T¥S
3 .07

—

Calculations:

I

Cp (std) .27
L-s-FO

"S" Type Pitot ,p

Qyr 3

(in. "20)

"A" Side "B" Side
L YSse (L'ST
Q.52 S5 0.z

oS

Cp = Cp x._\/ A p (étd)
| (s) (std) D (3)

(Side A or B)

3 ——
Cp - Cp[
2 | (s) (Side A or B)

Deviation = Cp(s) - Cp
Avg. Dev. =
"A" Side
Cp(s) Deviation
2-2 7 Lo0 [/
Q.‘Zé ] :eog,
o.77 a0/ 7
-"F‘" o y '! 0

IEE (Side A) - Tp (Side B)
Avg. Dev. (Sidé\A)

(Side é)

3
"B" Side
Cp(s) Deviation
0. 78/ 20 /
a’sl -V 4
0.7277 0lT
= 0.7/

5 , o0/ (must be < 0.01)

= 00 7] (must be < 0.01)
= _«Qf& (must be < 0.01)

Cp = Cp (Side A) + Tp (Side B) (should be 0.80 < < 0.85) = /5
5 5 Lep g .78
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EMISSION TESTING SERVICES, INC.
P.O. BOX 13075 @ BATON ROUGE, LA 70893

Company: Scott Specialty Gases Analyst: Brad Latham
Cylinder # AAL-18808 Date: 5/26/89

Instrument: Orsat Analysis

Trial 2 €o,
1 20.9 8.0
2 20.9 3.0
3 20.9 2.0
4 20.9 0.0
5 20.9 0.0
6 20.9 0.0
7 20.9 2.0
8 208.9 2.0
9 20.9 2.0

Mean 62 = 20.9%



LIQUID CARBONIC

0 . SPECIALTY GAS CORPORATION

SPECIALTY GAS and CHEMICAL PRODUCTS
- CERTIFICATE OF ANALYSIS

wo= Emmission Testing l Date: March 31, 1989

Ref. # SF06859

Cust. P.O. # 882903-2

e ——— o

Product _12% Oxygen, Balance Nitrogen

- Cyl. Serial ' Cyl. Serial Cyl. Serial
No. ' No. No.
CC37045 CC37032

mponents Requested Actual Actual Actual
ygen 12,0% 12,092 11.94%

:rogen Balance Balance
vl. Volume _140 cuft 140 cufte

A Valve No. _590 590 Total Cyl. Pressure 2000 psig 2000 psig

—

thod of Analysis:

—.Gas Chromatograph

: \
— Gas Chromatograph o Certified By: f/f"\g “'ga/)/
o Jim Felps

It is recommended the above cylinders not be depleted -
_ helow KD nsia unless otherwise indicated.



