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ARCO Oil and Gas Company &

Southeastern District

Post Office Box 51408, Oil Center Station
Lafayette, Louisiana 70505

Telephone 318 264 4000

October 21, 1991

Mr. Mike McDaniels

Department of the Environment and Quality Control

P.O. Box 82135 RECEIVED

Baton Rouge, LA 70884-2135
0CT 2 31991

Rer EmiSSiODS TeSting LA, DOPAiTaarint OF
i SNVIRONMENTAL QUALITY
i Combusgon “UAlR BUALITY DIVISION
Compressor Engines _
Permit No. 2660-00090-00
Permit No. 2 1-01

Dear Mr. McDaniels,

In accordance with the specific conditions of referenced permits, ARCO Qil & Gas Company
herein submits a copy of the emissions testing reports for compressor engines in Jeanerette Field.
The engines tested are located at the Graben No. 1 and North Central Battery Production
facilities.

If you have any further questions regarding this matter please do not hesitate to contact me.

Sincerely,

N S ——————,

Mario Ramon
Senior Environmental Coordinator

CC: Doug Chester - Facility Supervisor (with attachments)
Jennifer Mouton - Dept. of Environment & Quality Control (without attachments)

ARCO Oil and Gas Company is a Division of Atiantic Richfield Company
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EMISSION TESTING SERVICES, INC.
P.O. BOX 15075 * BATON ROUGE, LA 70895

September 24, 1991

Mr. Mario Ramon

Arco 0il & Gas Company
Post Office Box 51408
Lafayette, Louisiana 70505

Dear Mr. Ramon:

Enclosed are three (3) unbound copies, as per your request, of
the final report of the emission testing that was performed on
Engines #3 and #16 on July 29-30, 1991.

If you have any questions or if we may be of additional service,
Please call us at 504/925-8405.

Sincerely,

Barry Gipson
Manager

BG:bjg
Enclosures

File # 91098f1
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I. INTRODUCTION '

-+ Emission Testing Services, Inc. was contracted by ARCO 0il

and  Gas Company to conduct emission testing on two internal

‘combustion engines. Engine, source ID 3, 1is 1located at the

Graben No. 1 facility and Engine, source ID 16, is located at the
North Central Battery, Gas Production Facility. Both facilities

are located at the Jeanerette Field near Jeanerette, Louisiana.

‘Oxides of nitrogen and carbon monoxide emissions were determined

in order to demonstrate compliance within permit 1limits.
Emissions at Graben No. 1 are limited under permit number 2660-

00090-00 and emissions at the North Central Battery are limited

under permit number 2660-00091-01.

Testing was conducted following EPA Methods 7E and 10 for
the determination of oxides of nitrogen and carbon monoxide
réspectively. EPA'Methods 1-4 were used to determine the number
and location of sample traverse points and the stack gas
velocity, molecular weight, moisture, and volumetric flow rate.

Thg testing team consisted of Brad Latham, Scott Lesley, and
Kevin Thibodeaux. Mario Ramon represented ARCO and coordinated

testing with facility operations. The Louisiana Department of

Environmental Quality was not represented during the testing.



Emissions from Engine #3 were determined during three test

runs conducted on July 30, 1991 . During these tests, the engine

was operating at a load rate of 94%.

" Emissions from Engine #16 were determined during three test

runs conducted on July 29, 1991 . During these tests, the engine

was operating at a load rate of 94%.



II. 'SUMMARY
Results of emission testing conducted on Engine #3 are
presented in Table I. A summary of Engine #16 test results are

presented in Table II.

TABLE I
EMISSION TESTING RESULTS SUMMARY

ARCO OIL and GAS COMPANY
JEANERETTE FIELD

ENGINE #3
| . PERMIT | | 1
PARAMETER LIMIT _ RUN 1 RUN 2 RUN 3 AVG,
DATE 7-30-91 7-30-91 7-30-91
TIME ' 1034-1133 1224-1323 1358-1457
'OXIDES OF NITROGEN
( PPM ) 1610.0 1640.0 1628.4 ' 1626,.1
( 1b/hr ) 19.4 7.635 7.858  7.600 7.698
CARBON MONOXIDE
( PPM ) 539.2 468.9 466.8 491.6
( 1b/hr ) 2.48 1.556 1.368 1.326 1.417
OﬁYGEN, tést analyzer, % 3.61 3.62 3.66 3.63
o
ENGINE OPERATING DATA
Fuel rate, ft3/hr 3000 3000 3000 3000
Engine speed, rpm 613 612 612 612
Horse power, 750 750 750 750
{ ' i
GAS PROCESSING RATE, MM scf/day 2.5
STACK GAS DATA ‘ , L
Temp., deg F 542 544 547 544
Moisture, % 17.23 16.95 17.29 17.16
Velocity, ft/sec : 45.93 = 46.52 45.57 46.01
Flow rate, ACFM 1503.1 1522.4 1491.4 1505.6
, DSCFM 661.5 668.3 651.0 660.3



TABLE II
" EMISSION TESTING RESULTS SUM”ARY

ARCO OIL and GAS COMPANY
JEANERETTE FIELD

ENGINE #16
‘ .
PERMIT
____BABAMEIEB_____ LIMIT __RUN 1 __BHH_Z__ RUN 3 AVG.
i L ' .
DATE ‘ 7-29-91 7-29-91 7-29-91
TIME ‘ 1419-1518 1538-1636 1654-1753
OXIDES OF NITROGEN
( PPM ) 3213.5 3203.7 3171.4 3196.2
( 1b/hr ) 19.2 16.716 16.729 16.420 16.622
CARBON MONOXIDE
( PPM ) 324.7 319.4 321.9 322.0
( 1b/hr ) 2.48 .1.028 1.015 1.014 1.019
OXYGEN, test analyzer, % 2.10 2.09 2.18 2.12
ENGINE OPERATING DATA
~— Fuel rate, ft3/hr 2165 2165 2165 2165
Engine speed, rpm 666 657 656 660
Horse power, 750 750 750 750
GAS PROCESSING RATE, MM scf/day 2.0
STACK GAS DATA
Temp., deg F 570 572 568 570
Moisture, % 18.51 17.90 18.14 18.18
Velocity, ft/sec 52.77 52.77 52.18 52.57
Flow rate, ACFM 1727.0 1726.7 1707.6 1720.4
725.4

, DSCFM ' 725.7 728.4 722.2



PROCESS DESCRIPTION

Engine, source ID 3, is located at the Graben No. 1 natural
gas processing facility. Engine, source ID 16, is located at the
North Central Battery. Both facilities consist of equipment
which separates crude oil and salt water from natural gas. Crude
oil is separated from produced saltwater and a fired reboiler is
used to breakup oil and water emulsions. A glycol unit removes
moisture from the natural gas which is compressed and sold.

i

‘Facility and process diagrams are presented in Figures I-

Iv. ‘
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PITOT Calibration:

Pitot Identification No. 2
Date of Calibration /O —10-%8
AP (Standard Pitot) AP (S-type Pitot) Cptest
‘ 06 » O? ‘ g 6 L
IIO LI{* ! 8‘}5
1/ ‘)L -/7 ’ ?S‘P
19 VA , §55
(34  Yb Q40

Average Cp 856

Cptest = Cstq 4’ APstd
AP test

Where:
Cptest = Pitot tube coefficient of type-S pitot tube.
Cpstd = Pitot tube coefficient of standard type pitot tube.
(in unknown use .99)
APgtq = Velocity head measured by standard type pitot tube.
OPgest = Velocity head measured by type S pitot tube.

-58-



PITOT Calibration:

Pitot Identification No. 3
Date of Calibration )0 =993
AP (Standard Pitot) AP (S-type Pitot) Cptest
.03 04 W 66
/O A4 945
'/‘7" ' / 7 .859
2O 28 445
¢ 3 + ‘ 4 L 3 g L D
Average Cp_. 855

Cptest = Cgtq 4’ &Pstd
AP test

Where:
cptest = Pitot tube coefficient of type-S pitot tube.
Cpstd = Pitot tube coefficient of standard type pitot tube.
(fn unknown use .99)
APgtd = Velocity head measured by standard type pitot tube.
OPiest = Velocity head measured by type S pitot tube.

-59-



III. 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

Engine #3 has 'a stack diameter of 10.00 in. Samples and
measurements were taken at a point 1.20 stack diameters
upstream and 2.70 stack diameters downstream from the
nearest flow disturbances. 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.

Engine #16 has a stack diameter of 10.00 in. Samples and
measurements were taken at a point 1.20 stack diameters
upstream and 2.70 stack diameters downstream from the
' nearest flow disturbances. 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.

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 which 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. Analyzer output was continuously
recorded by a 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: DETERMINATIOﬁ 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 |



v ANALYTICAL TECHNIQUE

All sample analyses were conducted following EPA

methodology. A brief description follows for each method
employed.
METHOD 7E: DETERMINATION OF NITROGEN OXIDES EMISSIONS FROM

STATIONARY SOURCES o
| All samples collected were analyzed in the field using a
' continuous chemiluminescence analyzer. The analyzer was
calibrated using gas standards prepared by EPA protocol
nunber 1, traceable to NBS standards.

METHOD 10: DETERMINATION OF CARBON MONOXIDE EMISSIONS FROM
STATIONARY SOURCES

1

All sampleé collected were analyzed in the field 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

For all samples transported to the laboratory for analysis,
a Chain of Custody form is prepared during the sample recovery
process. Since all sample analyses were conducted in the field,

no chain of custody procedures were initiated.



VI. 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.

Data from the fieldeata sheets were manually input into a
computer for data processiné and calculations. Integrity of data
input is maintained by using a double entry system. The computer
performéd all calqulations 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 ﬁrogram integrity and calculations
verification are validated by processingla known set of data.

- Further controls on the computer program are conducted by
comparison of manual spot calculations of the raw data input to

computér calculations results.

10
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Emission Testing Services, Inc. ‘ Client

: ARCO
P.0. Box 15075 Source : ENGINE #3
Baton Rouge, LA 70895 Testing Date : 7-30-91

504-925—8405 ' Run : 1

DETERMINATION OF DRY MOLECULARKWEIGHT

Md - Dry molecular weight, 1lb/ lb-mole
$CO02 - Percent CO2 by volume ( dry basis )
%02 - Percent 02 by volume ( dry basis )
. %CO - Percent CO by volume ( 'dry basis ) o
' §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 CO02, divided by 100

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

Md = 0.440( 7.4 ) + 0.320( 4.8 ) + 0.280( 87.8 + .0 )

= 29,376

12
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Emission Testing Services, Inc. Client : ARCO
P.0. Box 15075 Source : ENGINE #3
Baton Rouge, LA 70895 Testing Date : 7-30-91
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
dap - Avg., square root of velocity head, (in-H20) **0.5
Kp - Pitot tube constant,
ft/sec ( lb in-Hg/ lb-mole deg R in H20)**0.5
Md - Molecular weight of stack gas, dry basis, 1b/ 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

=Md (1 -~ Bws ) + 18.0 ( Bws ) =
= (29.376 )( 1 - .1723 ) + ( 18.0 )( .1723 ) = 27.416
( Ts ) 0.5
= Kp Cp dP (========-- ) =
‘ ( Ps Ms )
. ( 1002. ) 0.5
=( 85.49 )( .8370)( .5834) (~=====—===mo-—- ————— ) = 45.9313

Act

Qsd

Qsd

([ 30.196 ][ 27.416 ])

|
=( 60 )( Vs )( A )= ( 60 )( 45.9313 ) ( .5454 ) = 1503.1
Tstd Ps
= 3600 (1 - Bws ) Vs A =—==ww-- ———————— =
Ts Pstd
& ‘ | ( 528 ) ( 30.196 )
= 3600( 1 - .1723 )( 45.9313 )( .5454 )—mmmmmcccc e

( 1002. )( 29.92 )

39690.1 DSCFH
661.5 DSCFM

13
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Emission Testing Services, Inc. Client : ARCO

P.0. Box 15075 Source : ENGINE #3
Baton Rouge, LA 70895 Testing Date : 7-30-91
504~925-8405 ' o 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 - Ideal gas constant, 21.85 in-Hg ft3/ lb-mole deg R
m - 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 - 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 ) / (453.6 g/1lb)

= ( 121.5 + 16.1 + 1.4 + 8.2 ) / (453.6) = .32452

Wwc R Tst (. .32452 )( 21.85 )( 528 )

VW = ——mmmem—ee- e e e L = 6.95162
Pst Mw ( 29.92 )( 18.0 )

( Pb + dH/13.6 ) Tst

vmstd = Vm ¥ —----eemmmmemsmmoes—ee
Pst Tm
: ( 30.090 + 1.5000/13.6 ) ( 528 )
= ( 37.052 )( .9906 ) ===-==m-——--—o--sssocosoessoomssos
( 29.92 ) ( 574. )
= 34.05634
; vw o ( 6.95162 )
BWg = —weccemmw-—- B e e e e = ,1695
VW + Vmstd ( 6.95162 + 34.05634 )
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Emission Testing Services, Inc. Client : ARCO

— P.0. Box 15075 Source : ENGINE #3 ‘
' Baton Rouge, LA 70895 Testing Date :17-30-91
504-925-8405 ’ Run : 2

DETERMINATION OF DRY MOLECULAR WEIGHT

|

Md - Dry molecular weight, lb/ lb-mole
' $CO02 - Percent CO2 by volume ( dry basis )
202 - Percent 02 by volume ( dry basis )
| %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

1
J

‘ t
Md = 0.440( %CO2 ) + 0.320( %02 ) + 0.280( %N2 + $CO )
N Md = 0.440( 8.4 ) + 0.320( 5.4 ) + 0.280( 86.2 + .0

P

= 29.560

15



Emission Testing Services, Inc. Client

ARCO

P.O0. Box 15075 Source : ENGINE #3

Baton Rouge, LA 70895

Testing Date : 7-30-91

504~-925-8405 Run : 2

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
dP - Avg., square root of velocity head, (in-H20)**0.5
Kp - Pitot tube constant, ‘

- ft/sec ( 1lb in-Hg/ lb-mole deg R in H20)**0.5
Md - Molecular weight of stack gas, dry basis, lb/ lb-mole
Ms - Molecular weight of stack gas, wet basis, lb/ 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
Ms = Md ( 1 -~ Bws ) + 18.0 ( Bws ) =
= ( 29.560 )( 1 - .1695 ) + ( 18.0 )( .1695 ) = 27.600
‘ ( Ts ) 0.5
Vs = Kp Cp dP (====—===——- ) =
( Ps Ms )
( 1004. ) 0.5

=( 85.49 )( .8370)( .5911) (==—===——=-———======- ) = 46,5201

Acf =('60 )( Vs )( A )= ( 60 )( 46.5201 )( .5454 )

Qsd

Qsd

([ 30.079 ][ 27.600 ])

= 1522.4
Tstd Ps
= 3600 (1 - Bws ) VS A =——===== =—==——=-- =
Ts Pstd '
| ( 528 )( 30.079 )
= 3600( 1 - .1695 )( 46.5201 )( .5454 )mmmmmmmm—e -

40100.3 DSCFH
668.3 DSCFM
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Emission Testing Services, Inc. Client : ARCO
.~ P.O. Box 15075 Source: : ENGINE #3
Baton Rouge, LA 70895 Testing Date : 7-30-91
504-925-8405 ' - Run : 3
!
DETERMINATION OF STACK GAS MOISTURE CONTENT

Bws - Moisture fraction content
- aH - Pressure differential across meter orifice,  in H20
Mw - Molecular weight of water, 18.0 lb/ 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/ lb-mole deg R
Tm - Absolute temperature at meter, deg R
Tet ' - Standard absolute temperature, 528 deg R
C Vm - Dry gas volume 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, lb |
Iiw, 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/1lb)
= ( 113.8 + 13.1 + 1.8 + 8.1 ) / (453.6) = .30159
Wwc R Tst  ( .30159 )( 21.85 )( 528 )
VW = =e—em————e— = eemmmmmm— e ————— e = 6.46048
Pst Mw ( 29.92 )( 18.0 )

: ( Pb + dH/13.6 ) Tst
vmstd = Vm Y —--—=memsessessesona———

= ( 34.007 )( .9906 ) =mm==m—m——————m——emmmmmc——o————e—e

( 29.92 ) ( 581. )
= 30.91184
Vw ( 6.46048 )
BWS = =——=m———————- = mmmmce e = .1729
Vw + Vmstd ( 6.46048 + 30.91184 )
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Emission Testing Services, Inc. Client : ARCO

P.O. Box 15075 ‘ Source : ENGINE #3
'Baton Rouge, LA 70895 Testing Date : 7-30-91
504-925-8405 ' Run : 3

DETERMINATION OF DRY MOLECULAR WEIGHT

I
Ma = Dry molecular weight, 1b/ 1lb-mole
$C02 -~ Percent CO2 by volume ( dry basis )
%02 - Percent 02 by volume ( dry basis )
%$Cco = 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 CO02, divided by 100

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

Md = 0.440( 9.0 ) + 0.320( 3.5 ) + 0.280( 87.5 + .0 )
= 29,580

18
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Emission Testing Services, Inc. Client

¢ ARCO
P.O0. Box 15075 Source : ENGINE #3
Baton Rouge, LA 70895 Testing Date : 7-30-91

504-92%—8405 ’ Run : 3

ﬁETERMINATION‘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
- dpP - 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, lb/ 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
Ms = Md (1 - Bws ) + 18.0 ( Bws ) =
= (29.580 )( 1 - .,1729 ) + ( 18.0 )( .1729 ) = 27.578 .
‘ ( Ts ) 0.5
Vs = Kp Cp AP (===—===w=-- Yy =
( Ps Ms )
| ( 1007. ) 0.5
=( 85.49 )( .8370)( .5784)(==—=—————m—mememm——————- ) = 45.5749
([ 30.113 ][ 27.578 })
Acf =( 60 )( Vs )( A )= ( 60 )( 45.5749 ) ( .5454 ) = 1491.4
Tstd Ps
Qsd = 3600 ( 1 - BwsS ) VS A ==cececaen  cccamecae- =
Ts Pstd
( 528 ) ( 30.113 )
Qsd = 3600( 1 - .1729 )( 45.5749 ) ( :5454 J)mmmmmmec e cnaaa

( 1007. )( 29.92 )
39060.0 DSCFH

651.0 DSCFM
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~ Emission Testing Services, Inc. Client : ARCO
Box 15075 Lo :
Baton Rouge, LA 70895

PQO.

504-925-8405

ENOX
F
NOXm
Qsd

8C

NOX
NO2
NOX
Dry

S

Source
Testing Date :
Run : 1 - 3

OXIDES OF NITROGEN EMISSION RATE

emission rate as NO2, l1b/hr

factor, 1.1948 X 10-7 (lb/£ft3)/ PPM
concentration as measured, PPM
volumetric stack gas flow rate, DSCF/hr

ENOX = ( NOXmsc )( F )( Qsd )

RUN 1 s
(1610.00 )( 1.1948 X 10-7 ) ( 39690.1) =

RUN 2 Sm——————
(1640.00 )( 1.1948 X 10-7 ) ( 40100.3) =

RUN .

(1628.41 )( 1.1948 X 10-7 ) ( 39060.0)

20

ENGINE #3

7-30-91

7.635

7.858

7.600



Emission Testing Services, Inc. Client : ARCO

" P.O. Box 15075 Source : ENGINE #3
Baton Rouge, LA 70895 Testing Date : 7-30-91

504-925-8405 Run : 1 - 3

CARBON MONOXIDE EMISSION RATE

ECO - Carbon Monoxide Emission Rate - Lb/Hr
F - cO conv. factor, 7.2727 X 10-8 (1b/£t3) / (PPM)
coms - Concentration of carbon monoxide - PPM
Qsd - Dry volumetric stack gas flow rate, DSCF/Hr
ECO = ( coms )('F )( Qsd ) 1
——mme-deRUONL1L  mmmmme—=
ECO = ( 539.17 )( 7.2727 X 10-8 )( 39690.1 ) = 1.556

-=-===== RUN 2 L emmmmme-

ECO = ( 468.94 )( 7.2727 X 10-8 ) (  140100.3 ) = 1.368

---—-J—- RUN 3 —————————

ECO = ( 466.77 )( 7.2727 X 10-8 ) ( 39060.0 ) = 1.326

21



Test analyzer response, Method 3A, 7E, and 10, was recorded
bf a computer data acquisition system. One minute a§érhge data
weré‘pginted as recorded and served as a hardcopy record of the
test da;a. Presented on the following pages are the computer

print outs of the test data.

 Each test ahalyzer is calibrated before and after each test
run by éhallenginq‘ the analyzef with a set of certified
calibration gases. Analyzer response is recorded by a computer
data acquisition syétgm. Calibration data sheets are manually
coﬁpleted as the calibrations are performed serving as hardcopy
‘recbrds of the calibration. cCalibration results are taken from
the computer system to avoid any data acquisition bias. Analyzer

calibration data sheets are presented following the test data.

22



PAGE 1 OF 2

Run Title: ENGINE # 3 RUN 1
Date: 07/30/9%

Time CO-PPM

NOX-PPM 02 %

10:34:09 502.55 1617.52 3.66
10:35:08 493.67 1619.96 3.73
10:36:09 530.10 1624.84 3.74
10:37:09 508.93 1615.08 3.69
10:38:09 573.42 1556.52 3.71
10:39:09 514.84 1617.52 3.62
10:40:09 517.79 1568.72 3.67
10:41:09 568.01 1576.04 3.69
10:42:09 572.44 1554.08 3.61
10:43:10 578.35 1590.68 3.69
10:44:10 550.28 1607.76 3.64
10:45:10 577.36 1544.32 3.57
10:46:10 594.59 1610.20 3.61
10:47:11 558.656 1607.76 3.56
10:48:11 554.71 1632.16 3.43
10:49:11 910.66 1527.24 3.51
10:50:11 599.02 1573.60 3.51
10:51:11 562.10 1634.60 3.58
10:52:11 500.56 1646.80 3.64
10:53:11 761.98 1534.56 3.53
10:54:11 772.81 1524.80 3.53
10:55:11 | 543.88 1615.08 3.58
10:56:11 652.19 1561.40 3.62
10:57:11 724.07 1566.28 3.53
10:58:11 708.32 1517.48 3.62
10:59:11 672.87 1558.96 3.58
11:00:11 561.11 1580.92 3.60
11:01:12 551.27 1619.96 3.64
11:02:12 513.85 1619.96 3.66
11:03:12 482.34 1680.86 3.58
11:04:12 A74.47 1668.76 3.58

[
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PAGE 2 OF 2

1

Run Title:

Date:

ENGINE

07/30/91

Time CO-PPM

11:05:12
11:06:12
11¢07:12
11:08:12
11:09:12
11:10:12
11:11:12
11:12:12
11:13:12
11:14:12
11:156:12

11:16:12

11:17:12
11:18:12
11:19:13
11:20:13
11:21:13
11:22:13
11:23:13
11:24:13
11:25:13
11:26:13
11:27:13
11:28:13
11:29:13
11:30:13
11:31:13
11:32:13
11:33:13

AVG CONC

596.56
598.53

559.15

559. 15
488. 25
AT7.42
459.70
459.20
445.91
434.10
A24.74
428.68
423.76
435.08
429.66
432.13
484,31
523.70
601.54
475.94
535.51
479.88
479.39

. 428.68

'482.34
473.97
507.94
635.985
501.54

539.17

# 3'RUN 1

NOX-PPM 02 %

1522.36
1573.60
1568.72
1558.96
1617.52
1622. 40
1683.16
1639.48
1666. 32
1666.32
1746. 84
1717.56
1683. 16
1680.96
1690.72
1659.00
1593.12
1600. 44
1627.28
1607.76
1580.68
1641.92
1637.04
1637.04
1622.40
1610.20
1544.32
1583. 36
1612.64

1610.00

3.57
3.60
3.57
3.53
3.64
3.61
3.57
3.65
3.69
3.64
3.54
3.64
3.62
3.67
3.65
3.61
3.64
3.65
3.64
3.64
3.60
3.69
3.64
3.62
3.69
3.65
3.56
3.60
3.57

3.61



PAGE 1 OF 2

Run Title: ENGINE # 3 RUN 2

Date: 07730790

Time CO-PPM

12:24:28
12:25:28
12:26:28
12:27:29
12:28:29
12:29:29
12:30:29
12:31:29
12:32:29
12:33:29
12:34:30
12:35:30
12:36:31
12:37:31
12:368:31
12:39:31%
12:40:31
12:41:31
12:42:31
12:43:31
12:44:31
12:45:31
12:46:31
12:47:32
12:48:32
12:49:33
12:50:33
12:51:33
12:52:33
12:53:34
12:54:34

461.84
527.65
481.98
431.30
442,69
527.65
494.25
680.88
527.16
394.56
402. 41
398.48
404.38
A06.34
396.52
410.76
395.54
399.47
422.55
436.79
478.05
514.39
575.78

. 514.38

A421.57
472.64
402.90
444,65
504.08
420.58
476.08

. NOX-PPM 02 %

1678.54
1602.91
1654.15
1646.83
1646.83
1695.62
1617.55
1622.43
1663.91
1705.38
1671.22
1683.42
1698.06
1673.66
1690.74
1695.62
1705.38
1693.18
1724.90
1654.15
1590.71
1519.96
1593. 15
1651.71
1649.27
1639.51
1654.15
1580.71
1559. 00
1727.34
1612.67

3.563
3.58
3.67
3.66
3.66
3.67
3.67
3.67
3.66
3.66
3.66
3.67
3.58'
3.65
3.69
3.66
3.62
3.63
3.48
3.63
3.59
3.59
3.59
3.70
3.65
3.65
3.66
3.66
3.57
3.51
3.66



PAGE 2 OF 2

Run Title: ENGINE # 3 RUN 2
07/30/90

Date:

o

Time CD-PPM

12:55:34
12:56:34
12:57:34
12:58:34
12:59:34
13:00:34

‘13:01:34
13:02:35

13:03:35
13:04:35
13:05:35

13:06:35
13:07:35

13:08:35
13:09:35
13:10:35
13:11:35

, 13:12:35

13:13:36
13:14:36
13:15:36
13:16:36
13:17:36
13:18:36
13:19:36
13:20:36
13:21:36
13:22:386
13:23:36

AVG CONC

412.73
528.14
434.83
460.86
437.77
407.32
430.90
408. 80
395.54
407.32
415.87
553. 19
7687.81
580.69
447.60
417.64
AS6.44
484.92
643.56
663. 20
538.95
530.60
543.86
407.82
408.80
445. 14
415.67
404.87

‘417.64

468.94

NOX-PPM 02 %

1680.74
1615.11
1619.99
1546. 80
1683. 42
1751.74
1688. 30
1683. 42
1678.54
1649. 27
1641.895
1461.40
1607.79
1607.79
1632. 19
1634.63
1512.64
1615.11
1515.08
1505. 32
1583. 39
1573.63
1646.83
1663.91
1656.59
1668. 78
1676.10
1688. 30
1688. 30

1640.00

3.71
3.69.

3.67

3.62
3.62
3.514
3.61
3.69
3.66
3.70
3.54
3.54

3.61
3.66
3.71
3.57
3.65
3.58
3.57
3.59
3.63
3.69
3.63
3.62
3.54
3.62
3.62
3.59

3.62



"PAGE 1 OF 2

Run Title: ENGINE 4 3 RUN 3
Date: 07/30/91

Time CO-PPM NOX-PPM 02 %

13:58:21 3898.71 1665.61 3.65
13:59:21 441.49 1707.36 3.68
14:00:21 537.64 1560.03 3.48
14:01:21 A440.99 1663.16 3.67
14:02:21 543.06 1587.04 3.60
14:03:21 501.64 1645.97 3.67
14:04:21 480.44 1658.25 3.72
14:05:21 405.98 1641.06 3.68
14:06:21 545.04 1631.23 3.65
14:07:21 438.53 1645.97 3.71
14:08:21 A17.82 1645.97 3.76
14:09:21 407.96 1658.25 3.73
14:10:21 415.85 1682.80 3.71
14:11:22 417.32 1695.08 3.73
14:12:22 401.55 1690.17 3.71
14:13:22 446.91 1616.50 3.61
14:14:22 481.92 1552.66 3.65
14:15:22 499.67 1643.51 3.60
14:16:23 407.96 16987.53 3.69
14:17:23 403.52 1702.44 3.68
14:18:23 420.78 1734.37 3.61
14:19:23 A440.01 1648.42 3.63
14:20:24 436.06 1631.23 3.73
14:21:24 433.10 1606.68 3.65
14:22:24 411.90 1655.79 3.77
14:23:24 430.15 1655.79 3.72
14:24:24 432.61 1557.57 3.60
14:25:24 550.95 1709.81 3.48
14:26:24 474.03 1631.23 3.68
14:27:24 620.48 1611.59 3.55
14:28:24 422.75 1638.60 3.67



PAGE 2 OF 2

Run Title: ENGINE
Date: 07/30/91
Time CO-PPM
14:29:248 441.98
14:30:24 573.14
14:31:24 447.90
14:32:24 840.89
14:33:24 '597.30
14:34:24 473.04
14:35:24 583.50
14:36:24 600.26
14:37:24 470.08
14:38:24 415.85
14:39:25 469.10
14:40:25 470.09
14:41:25 414.86
14:42:25  A54.31
14:43:25 402.53
14:44:25 414.86
14:45:25 412.89
14:46:25 A37.05
14:47:25 3903.66
14:48:25 651.54
14:49:25 437.05
14:50:25 3987.60
14:51:26 414.886
14:52:26 A79.45
14:53:26 462.20
14:54:26 408.94
"14:55:26 402.53
14:56:26 479.45
14:57:26 461.21
AVG CONC 466.77

$ 3 RUN 3

NOX-PPM 02 %

1685. 26
1528. 10
1623.87
1584.58
1587.04
1557.57
1493.73
1557.57
1611.58
1601.77
1572. 30
1623.87
1584.58
1631.23
1660.70
1636.15
1645.97
1680. 35
1658.25
1601.77
1621. 41
1670.52
1616.50
1594. 40
1614.05
1509. 31
1560. 03
1648, 42
1582.12

1628. 41

3.60
3.61
3.68
3.63
3.65
3.63
3.65
3.61
3.71
3.69
3.60
3.68
3.72
3.67
3.73
3.69
3.64
3.64
3.64
3.65
3.67
3.71
3.65
3.61
3.73
3.68
3.52
3.72
3.65

3.66
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METHOD 3A DATA SHEET Co

| |
COMPANY _ Heco SOURCE # __2 DATE _ 9-3_9,

PARAMETER 0. . LOADS RUN NUMBER __ |

'CALIBRATION sSTa TISTICS

Cylinder value Analyzer Response Absolute NDifference % Span

v Y v % +2%
Zero _ o, 0.07 | 020 0.07 _90.20 0.0
Mid .__gig_‘ 033 089 £:33 089 2.0
High _(1.70 4g0 | Y35  _hS8  ~p49

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

Slope 2:65 928 Intercept 0.01/82 Span Range _ 726.60

Aﬁalyzer Cal 1Init,. Anélyzer Resp. Final Analyzer Resp.
v ppm Bias v ppm Bias Span Drift
+5 +5 +3
Conc. __ Ae 0.07 .20 00 0,07 _o2v 2.0 2,0

Sys. Cal. Bias = Sys. cal. (ppm) - analyzer cal. (ppm) X 100
Span {ppm)

$Drift = Final 8ys. _resp. (ppm) - Tnitial sys. resp. (ppm) X 100
span (ppm)

TEST DATA

Start time Finish time Minutes per point
Test 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 %
19 20 30

COMMENTS: & ) 9990
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METHOD 7 Rr DATA SHEET

COMP ANY 4/<co . SOURCE # 2 DATF 7-30-9/
"PARAMETER  Alx LOAD% RUN NUMBER [/

. CALIBRATTION STATISTICS

Cylinder value Analyzer Response Absolute Difference % Drift

mv ppm mv ppm +2%
zero _ Ne 0093 2 .ol 131 To2o
Mid 29748 09! 292,30 232 329129 610
Righ _7¢9.4 Lkl 79195 (55 2:37  z0.20
Calibration curve: ppm = (response mv)(slope) + intercept

S]ope‘ 4499.57872 ‘[nf.nrcont =12,36262 Span Range 4983, 42

Analyzer Cal 1Init. Analyzer Resp. Final Analyzer Resp.
mv ppm:  Rias mv ppm Rias Drift
+5 +5 43

Conc. _A74% 0%0 H1r-o0ue ofr 39309 912 o2

Sys. Cal. Bias = Sys. cal. (ppm) - analyzer cal. (ppm) X 100
‘ Span (ppm)

hrift = Final sys. resp. (ppm) - Initial sys. resp. (ppm) X 100
span (ppm)

TEST DATA

Start time _ Finish time Minutes per point
Test Polnt nv Sample port
1 | 11 21
2 12 T 22
3 i 13 7 23 T
4 14 21
5 - L 25
6 16 26 Ave., my
7 - 7 T 27
8 - 15 B 28 Ave. conc,
9 19 T 20 T ppm
w0 20 30

cOMM‘El“lT‘-‘” K. 899994



E 1D

EMISSION TESTING SERVICES, INC.

METHOD 10 DAYTA SsnegegeT

)
COMPANY Arco SOURCE § 3 DATE  7-3p-9

PARAMETER co ' LOADSR RUN NUMBER  /

‘ ;
CALIBRATION STATISTICS

Cylinder | Initial Analyzer Final Analyzer $Drift
value Response Response

, mv ppm mv ppm

Zero Ma Q.03 ~-1,05 - 0.0 =206 =0.10
o 'I

Low 89.69 . q,ﬁz. 98.67 a.9/ 82:6¢ -04lp
Mid 30).4 | 3,06 30449 3,03 30186 —0.30
High _895.0 2/ 89408 g 89s.09 o40

~Calibration curve: ppm = (response mv)(slopé) + intercept

Slopé 100 80301 Intercept -—4.07)23 Span Range _ /003,94

tDrift = Final response (ppm) ~ Initial response (ppm) X 100
Initlal response {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 30 .
COMMENTS:

£: 099999



METHOD 3A DATA SHEET

i

 COMP ANY Arco SOURCE # _3 DATE  7-3p-9,

PARAMETER - C)z, LOADS RUN NUMBER Z:

CALIBRATION STATISTICS

Cylinder value Analyzér Response Absolute Difference % Span

v % v 3 +2%
zero _ 4/ [S .Y, 049 .07 019 0.9
Mid /./O . 0.32 0.89 0.37 7.99 0.9
High /.20 A ThY 43¢ (6,69 —0.97
Calibration curve: ppm = (rgsponse v)(slope) + intércepﬁ
Slope 2.69/2% Intercept ., OO Span Range _269;
Analyzer Cal 1Init. Analyzer Resp. Final Analyzer Resp.

v ppm Bias v ppm Bias Span Drift
' X5 15 *3

Conc. s 0.0 _0u? _d.0 oy 0.7/9 0,0 a.0

Sys. Cal. Bias = Sys. cal. (ppm) - analyzer cal. (ppm) X 120
Span (ppm)

$Drift = Final Sys. resp. (ppm) - Initial sys. resp. (ppm) X 1020
1 span (ppm)

|

TEST DATA

Start timé Finish time Minutes per point
Test ?oint' 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 %
19 20 30
COMMENTS :

R-’<9.¢q¢75’2,



METHOD 7 E DATA SHEET

COMPANY Arco SOURCE ¢ 3 DATE 7-20-9/

PARAMETER Aol LOAD% RUN NUMBER “Z

CALIBRATION STATISTICS

Cylinder‘Value Analyzer Response Absolute Difference % Drift

mv ppm mv ppm +2%
zero Az 20/ =29 o0l  z2.34 00
mia 39748 0.2 40229 Q.81 39229 o

High 789.¢ 155 786.9% LS8 28194 -@uo

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

Slope ¢/99,5¢/ 327 Interéept - 7820 sSpan Range 4988.09

Analyzer Cal Init. Analyzer Resp. Final Analyzer Resp.
mv ppm Bias mv ppm Bias Drift
+5 6 +3
39729

Conc. 29748 082 4029 0.0 OP) ez DO “~0id0

Sys. Cal. Bias = Sys. cal. (ppm) - analyzer cal. (ppm) X 100
. Span (ppm)

$Drift = Final sys. resg. (ppm) - Initial sys. resp. (ppm) x 100
span (ppm)

1

TEST DATA

Start time Finish time Minutes per point
Test Point mv Sample éort
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
19 20 30 f

COMMENTS: p _ 0.9969 of



| ™
EMISSION TESTING SERVICES. INC.

METHOD 10 DATA SHEET

!
COMPANY /4&00 | SOURCE # _ 3 DATE __7-30-3)
' i

PARAMETER C o LOAD% RUN NUMBER 2

ol
[

CALIBRATION "STATISTICS

i
Cylinder Initial Analyzer Final Analyzer $Drift

value Response Response

my ppm mv ppm
zero _A/y 0.0 =0, 0.0 ._-_I,_;l’ -odo
Low 89,69 o9  89.23 0.9] 892> = o9
Mid  Jol.f .07 o242 2:0]  Xo4) -020
High 835 p 892 8% 8.88  890.68 —0to

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

Slope /po,§§777 Intercept ~2,273f7 Span Range /[ 00330

$Drift = Final response (ppm) - Initial response (ppm) X 100
Initial response (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 — 4 - 24 —
5 , 15 25 .
6 16 26 Ave., mv
7 17 27
8 18 28 Ave, conc.
9, 19 29 pPpm
19 20 30
COMMENTS :

R= 0.99999



METHOD 3A DATA SHEET

COMP ANY Loco ‘ SOURCE # _ 3 DATE 1-30-9/
PARAMETER Do LOADS RUN NUMBER 3

CALIBRATION STATISTICS

Cylinder Value Analyzer Response Absolute Difference % Span

v % | v % +2%
Zero _;/_/3,_ 0.07 019 _0.0) 0,19 _0.0
mia /70 0273 o089 o033 089 0.0
High /.20 43¢  _um 43S MY o

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

Slope 2.69727 Intercept 0(0061/2 Span Range _2¢.9%

Analyzer Cal 1Init. Analyzer Resp. Final Analyzer Resp.
v ppm Bias v ppm Bias Span Drift
+5 +5 +3

conc. A 0.0) _049 00 0.07 0:/9 2.0 0.0

Sys. Cal. Bias = Sys. cal. (ppm) ~ analyzer cal. (ppm) X 100
‘ Span (ppm)

$Drift = Final sys. resp. (ppm) - Initial sys. resp. (ppm) X 100
span (ppm) .

TEST DATA

Start time Finish time Minutes per point
Test 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 ¢

R: O.G}qqu



METHOD 7 E DATA SHEET

COMP ANY Areo .~ SOURCE # 2 DATE 7-30-9/

PARAMETER Ao ¥~  LOAD% RUN NUMBER _ 3

CALIBRATION STATISTICS

Cylinder value Analyzer Response Absolute Difference % Drift

mv ppm mv ppm +2%
zero A9 0.0 ~15e 00  =1,56 _6.0
mid 39248 o8  Hower o080 39543  -od
nigh 289.¢ 458 18038 sg a$1I8 o0

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

Slope §b62,.7634/ 1Intercept =4 § B'-/Zé Span Range 502008

Analyzér cal Init. Analyzer Resﬁ. Final Analyzer Resp.
mv ppm Bias mv ppm © Bias Drift
i ‘ ‘ +5 - 5 +3

~Conc. 31,48 o#) H00bY 00 080 39043 00 ~0.40
‘ SYS. Cal. Bias = Sys. cal. (ppm) - analyzer cal. (ppm) X 100

i Span (ppm)

%Drift = Final sys. resp. (ppm) - Initial sys. resp. (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 Ave. conc,
9 19 29 ppm
10 20 3

COMMENTS :

£=0.6906%
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E 1 O

EMISSION TESTING SERVICES. INC.

SHEET

CDATE . T1-30-YU

RUN NUMBER 72

STATISTICS

Final Analyzer $Drift
Response
mv ppm
2.0 o2zl L8
09 0.0 0.0
3071 20340 /L
289 Q4 Quo

g
N 'METHOD 16 DATA
i
© COMPANY Meco SOURCE.
PARAMETER Co. LOA D%
CALIB B ATION
éylinder | Initial Analyzer .
vValue Response
mv ppm
Zero 524 00 [ - 000
vow 89.¢9 X TR, Y2,
Mid 3J30[. ¢ 3,01 %209
nigh 895.0 ' 8.88 89413
—_ Calibration curve: ppm = (response mv) (slope) + intercept

Slope [Q.Q,tho‘] Intercept —/, 80§ 23/ span Range _/0072.8/ '

(ppm) X 100

Ave. mv

Ave. conc.
ppm

'sDrift = Final response (ppm) - Initial response
Tnitlal response (ppm)
| TEST DATA
Start time Finish time __ B 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
7 17 27
B - 18 8
9 19 29
10 - 20 ] T
COMMENTS: [>= p.G99gq



During emission testing, ARCO personnel recorded engine

operpting data. These data are presented on the following pages.
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EMISSION TESTING SERVICES, INC.

INTERNAL COMBUSTION ENGINE
OPERATIONAIL, RECORD

Company Name /47@0 OA/ ¥ G‘ﬂs Cowﬂhsq

MOV —27—92 TUE 9 :=4 EMISSION TESTIHG SERVICE L S~

| Company Location GLM M / J'ém/\w[ﬂa 7,«.,&/

Eng lno Name lmmé en d& ) [ p

Engine Source I. D. No. W /0/ /‘/v 3

| S " Design Specifications

: Manuf&lotuur'a Name WWAJ

vModel No. 70%& | Serial No. 335 777

+

Parameter Specifications 4‘&0 Peoduclss,
A. Fuel 'rybe A}ﬂ-'?t 6\1‘4' B. Fuel Suppll.er T«mea ?uja/

C. Fuel Flow Units 3/ SCF/A. Meas. Method  Culenlids

D. Is unit equipped for waste heat recovery? A}ﬂ

Degéribe:

E. Does unit use water or steam injection? A/g

If so, describe measurement method (continuous £low,

#inish volumes, etc)

start-

F. Manlfold Pressure units (psia, kpa, ete.) &9, -/O :é»f'»

LR

G, Manifold Temp.(?t‘, ¢, ete.) N one,

Ultimate Fuel Analysis

¢ S ‘ H Ash

0 H20 N
Trace Metals: Na . Va K
f‘uel elements added ’ A)o'r\é

Fuel elements added for smoke suppression Morne




EMISSION TESTING SERVICES, INC.

INTERNAL COMBUSTION ENGINE

TEST RUN' LOG

(GAS ENGINES)

Run Conditions: Ryn® |

Company Aeco 0./ ,SL Grs

Engine GraseN  No. 1

Operator £TS A L

Date: ~7-30-9y Test Time: Start (0:3¢ End 11:3¢
“Ambient Temperature, at time of test 92 ’c

Engine Load Conditi.on g

- DA??SLz?.nEiZEintervals) L2t Bt ; Lie —L42
Fuel Feed (flow) 2000 - .

Intake Manifold Temp. _MNonve ' -

Intake Manifold Pressure __31_9_.:"3‘ g—éy_ﬂi 8.5 Qs
Fuel Header Pressure _Hox .

Engine Speed (rpm) —ol3 _ b1y 6l 13
Spark Ignition Timing _24° - -

Horse Power 1S5S0 - -

Remarks 81°F wet Q2 F Dey
. . |




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

(GAS ENGINES)

Comp any 4&'@_97 f Q@S’
Engine Grapar N2
Operator Ers B
Date: —7-30-9/ Test Time: Staft J224 End /324
Ambient Temperature, at time of test -~
Englne Load Condition %
DATA LOG TIME 1224 )2.39 _[2SY 1309
(15 minute intervals)
Fuel Feed (flow) 3000 - .
Intake Manifold Telmp. ' None - :
Intake Manifold Pressure BS iy 9.0 9.0 9.0
Fuel Header Pressure __’z‘_Q?._‘
Englne Speed (rpm) 6\t el _blz 612
‘spark Ignition Timing 24° o o
Horse Power _M1s0 - o
|
Run Conditions: Lund 2 ‘
, | !
Remarks: 81°F Qg <




‘Date: 7-19-9s Test Time: Start  +3S¢

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

(GAS ENGINES)

Company fdeco ol = zas
Engln'e _ GrreaN Ab, 1 ‘
Operator £r$’ V- ' |

i

}\mﬁ{ent Temperature, at time of test

End

1458

Engine Load Conditlon %_

DATA LOG TIME ‘ . 135©
(15 minute intervals)
Fuel Feed (flow) 3000

Intake Manifold Temp.

WL
Intake Manifold Pressure Q ,5"”’, ﬁ'i"!(7
—el2.

E

Fuél,Header Pressure
Engtﬁe Speed (rpm) |

Spark Ignition Timing

SR ER

Horse Power

Run Conditions: /@).u “ Il

kLB E

Remarks: [~ M /{@7‘ 9 F Dree !
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Emission Testing Services, Inc. Client : ARCO
P.O. Box 15075 Source : ENGINE #16
Baton Rouge, LA 70895 Testing Date : 7-29-91
504-925-8405 ' Run : 1

i

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 lb/ 1lb mole

- Pb = - Barometric pressure at meter, in-Hg

"Pst | Standard absolute pressure, 29.92 in-Hg

- Ideal gas constant, 21.85 in-Hg ft3/ lb-mole deg R
Tm - Absolute temperature at meter, deg R
- Standard absolute temperature, 528 deg R
- Dry gas volume 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, 1lb
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
Wwc = ( Ilw + I2w + I3w + SGw ) / (453.6 g/lb)
= ( 94.2 + 25.6 + 3.3+ 9.3 ) / (453.6) = .29189
Wwc R Tst ( .29189 )( 21.85 )( 528 )
VW = mm—mmmmeeee = e = 6.25268
Pst Mw ( 29.92 )( 18.0 )

Vmstd = Vm ¥ ———-cmmmmmmmmm e
Pst Tm
( 30.120 + 1.5000/13.6 ) ( 528 )
= (30.210 )( .9906 ) ——m=mm———crree e e
( 29.92 ), ( 580. )
= 27.51960
Vw ( 6.25268 )
BUWS = mccccrmmmmee = e e = ,1851
Vw + Vmstd ( 6.25268 + 27.51960 )

24



Emission Testing Services, Inc. Client : ARCO

_ P.O. Box 15075 Source

ENGINE #16

Baton Rouge, LA 70895 Testing Date : 7-29-91
504~-925-8405 Run : 1

Md
$C02
%02
$Co
$N2
0.280
0.320
0.440

Md

DETERMINATION OF DRY MOLECULAR WEIGHT

Dry molecular weight, 1b/ lb-mole

Percent CO2 by volume ( dry basis )

Percent 02 by volume ( dry basis )

Percent CO by volume ( dry basis )

Percent N2 by volume ( dry basis,)

Molecular weight of N2 or CO, divided by 100
Molecular weight of 02, divided by 100
Molecular weight of €02, divided by 100

‘0.440( %$C02 ) + 0.320( %02 ) + 0.280( $%N2 + %CO )

'Md = 0.440( 10.0 ) + 0.320( 2.3 ) + 0.280( 87.7 + .0 )

29.692

25



Emissign Testing Services, Inc. Client : ARCO

P.0O. Box 15075 Source ENGINE #16
Baton Rouge, LA 70895 Testing Date : 7-29-91
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 ‘
dar - 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
i 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, 1lb/lb-mole

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

= (29.692 )( 1 - .1851 ) + ( 18.0 )( .1851 ) = 27.527
Ts ) 0.5
Vs = Kp Cp AP (======—-——- ) =
( Ps Ms )
| ( 1030. ) 0.5
=( 85.49 )( .8370)( .6615) (~—==m—m—mmm————————— ) = 52.7718
([ 30.112 ][ 27.527 ])
Acf =( 60 )( Vs )( A )= ( 60 )( 52.7718 )( .5454 ) = 1727.0
Tstd Ps
Qsd = 3600 ( 1 - BWS ) VS A ===—=meme  coccea-o- =
| k . Ts Pstd
( 528 ) ( 30.112 )
Qsd = 3600( 1 - .1851 )( 52.7718 ) ( .5454 )mmmmmmmmccc———————

( 1030. )( 29.92 )

43541.9 DSCFH
P= 725.7 DSCFM
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Emission Testing Services, Inc. Client : ARCO

P.0. Box 15075 Source : ENGINE #16
Baton Rouge, LA 70895 : Testing Date : 7-29-91

504-925-8405 o Run : 2

DETERMINATION OF STACK GAS MOISTURE CONTENT

|
Moisture fraction content

Bws -

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/ 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 - Weight of water vapor collected, 1lb
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)

= ( 107.5 + 24.5 + 3.6 + 10.2 ) / (453.6) =  .32143

' Wwe R Tst ( .32143 )( 21.85 )( 528 )

VW = ——m—oo—eeee ey = 6.88550

vmstd = Vm Y ~esmemecccccccsccccnanne—-
‘ Pst Tm
| ( 30.060 + 1.5000/13.6 ) ( 528 )
- ( 34.501 ) ( .9906 ) ----------------------------------
| ( 29.92 ) ( 576. )
= 31.57698
Vv | ( 6.88550 )
BWS = —m—mme—me—e= = ccmemc e ———— = .1790
Vw + Vmstd ( 6.88550 + 31.57698 )
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Emission Testing Services, Inc. Client

: ARCO
P.O. Box 15075 w Source : ENGINE #16
Baton Rouge, LA 70895 Testing Date : 7-29-91
504-925-8405 Run : 2

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 )
$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
MA = 0.440( %C02 ) + 0.320( $02 ) + 0.280( %N2 + $CO )

Md

= 0.440( 10.0 ) + 0.320( 2.4 ) + 0.280( 87.6 + .0)

29.696
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 Emi
P.O
Bat
504

Ms

Vs

Act

Qsd

Qsd

ssion Testing Services, Inc. Client : ARCO

. Box 15075 ' Source : ENGINE #16
on Rouge, LA 70895 Testing Date : 7-29-91
-925-8405 ' Run : 2

| 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 ’
dP' - Avg., square root of velocity head, (in-H20) **0.5
Kp - Pitot tube constant,
ft/sec ( lb 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, lb/ 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

=Mqd (1 - Bws ) + 18.0 ( Bws ) =

= ( 29.696 )( 1, - .1790 ) + ( 18.0 )( .1790 ) = 27.602
( Ts ) 0.5
= Kp Cp AP (=========- ) =
: ( Ps Ms )
( 1032. ) 0.5
=( 85.49 )( .8370)( .6611) (========r—mo—-—eco—=- ) = 52.7650
([ 30.050 }[ 27.602 })
=( 60 )( Va8 )( A )= ( 60 )( 52.7650 ) ( .5454 ) = 1726.7
, Tstd Ps
= 3600 (1 - Bws ) V8§ A —====—v-= ——=w=--- =
Ts Pstad
( 528 ) ( 30.050 )
= 3600( 1 - .1790 )( 52.7650 )( «5454 ) =wm===- ——————————

43703.4 DSCFH
728.4 DSCFM
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Emission Testing Services, Inc. Client

: ARCO
P.O. Box 15075 | Source : ENGINE #16
Baton Rouge, LA 70895 Testing Date : 7-29-91

504-925-8405 Run : 3

DETERMINATION OF STACK GAS MOISTURE CONTENT

) .
Moisture fraction content

Bws -

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/ 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 - 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 ) / (453.6 g/1lb)

= ( 123.8 + 14.7 + 1.6 + 7.9 ) / (453.6) = .32628
Wwc R Tst ( .32628 )( 21.85 )( 528 )
Vw S emcsccccae— B e e e e e e e e e = 6.98940
Pst Mw ( 29.92 )( 18.0 )

( Pb + dH/13.6 ) Tst
Vmstd = Vm ¥ =—wemeccccccccc e

Pst Tm

( 30.100 + 1.5000/13.6 ) ( 528 )
= ( 34.037 )( .9906 ) ==e—ccccmcccmcceccccmcc—ee———————
( 29.92 ) ( 570. )

= 31.54260

vw ( 6.98940 )
BWS = —m-e——eee—eo R = ,1814
Vw + Vmstd ( 6.98940 + 31.54260 )
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Emission Testing Services, Inc. Client : ARCO

P.0O. Box 15075 Source : ENGINE #16
Baton Rouge, LA 70895 Testing. Date : 7-29-91
504-925-8405 Run : 3

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 )
%¥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 C02, divided by 100

MA = 0.440( %CO2 ) + 0.320( %02 ) + 0.280( $N2 + %CO )
Md = 0.440( 10.0 ) + 0.320( 2.5 ) + 0.280( 87.5 + .0 )

\
= 29.700
I
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'Emission Testing Services, Inc. Client : ARCO
P.O. Box 15075 Source : ENGINE #16
Bgton Rouge, LA 70895 Testing Date : 7-29-91
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 ( 1lb in-Hg/ lb-mole deg R in H20)**0.5
Md - Molecular weight of stack gas, dry basis, lb/ 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, 1lb/lb-mole

Ms

Vs

Acf

Qsd

Qsd

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

= (29.700 )( 1 - .1814 ) + ( 18.0 )( .1814 ) = 27.578 .
Ts ) 0.5 '
= Kp Cp dP (--=--=---= ) =
( Ps Ms ) :
( 1028. ) 0.5
=(,85.49 )( .8370)( .6553)(==m—m=——me—eec—e——ae ) = 52.1804

([ 30.089 ][ 27.578 ])

=( 60 )( Vs )(A)= (60)(52.1804 )( .5454 ) = 1707.6

= 3600 (1 - BWS ) VS A =mmmmmeme  —ccommmee =

| ( 528 )( 30.089 )
= 3600( 1 - .1814 )( 52.1804 )( .5454 )=——=mmw=m —

( 1028. )( 29.92 )

43334.3 DSCFH
722.2 DSCFM
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 Emission Testing Services, Inc. Client : ARCO
P.O. Box 15075 : Source : ENGINE #16
Baton Rouge, LA 70895 Testing Date : 7-29-91
504-925-8405 Run : 1 - 3
OXIDES OF NITROGEN EMISSION RATE

ENOX - NOX emission rate as NO2, 1lb/hr |

F - NO2 factor, 1.1948 X 10-7 (lb/ft3)/ PPM

NOXmsc - NOX concentration as measured, PPM

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

ENOX = ( NOXmsc )( F )( Qsd )

--------- RUN 1 ————————

ENOX = (3213.52 )(H1.1948 X 10-7 ) ( 43541.9) = 16.718
—————— RUN 2 eeeee———

ENOX = (3203.73})( 1.1948 X 10-7 ) ( 43703.4) = 16.729
====c=== RUN 3 emee———

ENOX =, (3171.35 ) ( 1.1948 X 10-7 ) ( 43334.3) =  16.420
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Emission Testing Services, Inc.
— P.0. Box 15075 |
‘ Baton Rouge, LA 70895
| 504-925-8405

Client : ARCO

Source : ENGINE #16
Testing Date : 7-29-91
Run : 1 - 3

CARBON MONOXIDE EMISSION RATE

Carbon Monoxide Emission Rate - Lb/Hr

ECO -

F - CO conv. factor, 7.2727 X 10-8 (lb/ft3)/(PPM)
- COms - Concentration of carbon monoxide - PPM |

Qsd -

ECO = (coms )( F )( Qsd )

=====t=~ RUN 1 -

ECO = ( '324.67 )( 7.2727 X 10-8 ) (

-------- RUN 2

ECO = ( 319.39 )( 7.2727 X 10-8 ) (

S RUN 3 | --

ECO = ( 321.85 )( 7.2727 X 10-8 ) (

34

Dry volumetric stack gas flow rate, DSCF/Hr

43541.9 ) = 1.028
43703.4 ) = 1.015
43334.3 ) = 1.014



Test analyzer resﬁonse, Method 3A, 7E, and 10, 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 performedlserving 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.
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PAGE 1 OF 2

Run Title: ENGINE # 16 RUN 1

Date: 07/29/91
Time CO-PPM NOX-PPM 02 %
14:19:18 322.76 3235.10 2.07
14:20:19 321.77 3252.18 2.14
14:21:19 325.72 3230.22 2.12
14:22:19  325.72 3232.66 2.07
14:23:19 325.72 3244.86 2.16
14:24:19 330.15 3259.50 2.09
14:25:19 328.18 3239.98 2.20
14:26:18 324.73 3237.54 2.19
14:27:19 321.77 3244.86 2.13
14:28:19 322.76 3237.54 2.09
14:29:19 319.80 3257.06 2.16
14:30:19 319.80 3237.54 2.15
14:31:19 320.78 3239.98 2.16
i 14:32:19 320.78 3208.27 2.12
14:33:19  323.74 3203.39 2.15
14:34:19 322.76 3208.27 2.11
14:35:19 324.73 3179.00 2.11
14:36:19 323.74 3186.32 2.11
14:37:19 322.76 3191.20 2.07
14:38:19 325.72 3213.15 2.186
14:39:190 324.73 3203.39 2.06
14:40:19 324.73 3196.08 2.12
14:41:19 324.73 3208.27 2.16
14:42:19 323.74 3193.64 2.12
14:43:20 321.77 3196.08 2.07
14:44:20 322.76 3198.52 2.07
14:45:20 323.74 3183.88 2.09
14:46:20 325.72 3205.83 2.03
14:47:20 328.67 3183.88 2.08
14:48:20 331.14 3179.00 2.12
14:49:20 325.72 2.07

3181.44



PAGE 2 OF 2

Run Title: ENGINE
Date: 07/729/91
Time CO-PPM
'14:50:20 328.70
14:51:20 327.69
14:52:20 329.17
14:53:20 323.74
14:54:20 325.72
14:55:20 325.72
14:56:20 323.74
14:57:20 322.76
14:58:20 325.72
14:59:20 327.69
15:00:20 325.72
15:01:20 323.74
15:02:20 322.76
15:03:20 320.78
15:04:20 323.74
15:051:20 323.74
15:06:20 324.73
15:07:20 325.72
15:08:20 327.68
15:00:21 328.70
15:10:21 325.72
15:11:21 325.72
15:12:214 325.72
15:13:24 319.80
15:14:21 324.73
15:15:21 '324.73
15:16:21 326.70
15:17:21 325.72
15:18:21 326.21
AVG CONC . 324.67

# 16 RUN 1

NOX-PPM 02 %

3222.91
31683.64
3203.39
3213.15
- 3208.27

. 3186.32

3169.25
3193.64
3205.83
3218.03
3210.71
3186.32
3193.64
3232.66
3213.15
3198.52
3210.71
3213.15
3222.91
3235.10
'3218.03
3205.83
3218.03
3230.08
3225.35
3247.30
3222.91
3218.03
3215.59

3213.52

2.06
2.04

2.07

2.16
2.13
2.08

2.02

2.09
2.09
2.12
2.11
2.09
2.09
2.15
2.11
2.04
2.07
2.04
2.06
2.11
2.08
2.09
2.08
2.08
2.09
2.15
2.13
2.09
2.07

2.10

L



PAGE 1 OF 2

Run Title:
Date:

ENGINE

07/29/91

Time CO-PPM

15:38:04
15:30:04
15:40:04
15:41:04
15:42:04
15:43:04
15:44:04
15:45:04
15:46:04
15:47:04
15:48:04
15:49:04
15:50:05
15:51:05
15:52:05

15:53:05

15:54:05
15:55:05
15:56:05
15:57:05
15:58:05
15:59:05
16:00:05
16:01:05
16:02:05
16:03:05
16:04:05
16:05:05
16:06:05
16:07:05
16:08:05

317.714
310.68
321.16
319.68
315.73
313.76
316.23
314.25
316.72
317.71
317.21
314.74
315.73
315.73
3168.69

320.67

317.71
322.64
323.13

' 324.61

322.15
316.72
318.69

. 320.67

321.65
319.68
321.65
324.12
320.67
318.69
314.74

% 16 RUN 2

3232.94
3100.00
3220.82
3203.85
3186.88
3186.88
3211.12
3206. 28
3211.12
3201.43
3225.67
3215.97
3106.58
3223. 25
3218.40
3220.82
3206.28
'3220.82
3223.25
3201.48
3208. 70
3182.03
3208.70
3189.31
3184.46
3186.88
3104.16
3174.76
3194.16
3184.16
3184. 46

NOX-PPM 02 %

2.08
2.04
2.086

2.04

2.03
2.06
2.01
2.07
2.11
2.09
2.12

2.08

2.13
2.09
2.11
2.13
2.07
2.08
2.13
2.08
2.09
2.04
2.02
2.06
2.02
2.09
2.08
2.03
1.99

- 2.07

2.01

b



' PAGE 2 OF 2

Run Title: ENGINE # 16 RUN 2
Date: 07/29/91"

Time CO-PPM  NOX-PPM 02 %

16:08:05 317.71  3167.49 2.06
16:10:05 318.69 3174.76 2.13
16:11:05 318.69 31986.58 2.11
16:12:05 320.67 3184.46 2.06
16:13:05 322.15 3179.61 2.11
16:14:05 324.12 3203.85 2.12
16:15:06  327.08 3167.49 2.11
16:16:06 325.11 3184.46 2.04
16:17:06 324.61 3203.85 2.16
18118:06 322.15 3199.00 2.12
16:19:06 318.69 3228.09 2.13
16:20:06 318.69 3184.46 2.12
16:21:06 320.67 3220.82 2.08
16:22:06 318.69 3211.12 2.15
16:23:06 317.71 3199.00 2.15
16:24:06 318.69 3203.85 2.13
16:25:06 317.71 3206.28 2.09
16:26:06 315.73 3201.43 2.11
16:27:06 314.74 3235.37 2.11
16:28:06 315.24 3199.00 2.11
16:29:06 317.71 3220.82 2.09
16:30:06 320.67 3203.85 2.09
16:31:06. 321.65 3223.25 2.11
16:32:06 320.67 3228.09 2.12
16:33:06 322.64 3218.40 2.07
16:34:06 322.64 3211.12 2.13
16:35:06 318.68 3215.987 2.08
16:36:06 318.69 3232.94 2.13
AVG CONC 319.39 3203.73 2.09



PAGE {1 OF 2

Run Title: ENGINE
Date: 07/29/91
Time CO-PPM
16:54:17 321.64
16:55:17 321.64
16:56:17 321.64
16:57:17 325.58
16:58:17 326.07
16:59:17 326.56
17:00:17 324.10
17:01:17 322.13
17:02:17 324.59
17:03:17 324.59
17:04:18 324.59
17:05:18 323.61
17:06:18 321.64
17:07:18 320.16
17:08:18 319.18
17:09:18 319.18
17:10:18 317.21
17:11:18 316.23
17:12:18 320.16
17:13:18 321.64
17:14:18 322.13
17:15:18 322.63
17:16:18 324.59
17:17:18 323.12
17:18:18 323.61
17:19:18 322.63
17:20:18 318.69
17:21:18 320.66
17:22:18 321.15
17:23:18 321.64
17:24:18 320.16

# 16 RUN 3

NOX-PPM 02 %

3224.87
3237.15
3237.15
3222.42
3219.986
3200.32
3207.69
3205.23
3183.14
3168.41
3146.31
3185.59
3168.41
3165.95
3180.68
3168.41
3200.32
3158.59
3173.32
3156.13
3173.32
3136.49
3141.40
3134.04
3163.50
3148.77
3156.13
3141.40
3170.86
3173.32
3165.95

2.18
2.18
2.19
2.22
2.19
2.19
2.27
2.22
2.17
2.17
2.18
2.13
2.11
2.13
2.14
2.15
2.19

2.21

2.18
2.18
2.19
2.15
2.15
2.11
2.14
2.13
2.19
2.11
2.18
2.18
2.15

Y
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Run Title:

Date:

ENGINE

07/29/91

Time CO-PPM

17:25:18
17:26:18
17:27:18
17:28:19
17:29:19
17:30:19
17:31:18
17:32:19
17:33:19
17:34:19
17:35:18
17:36:19
17:37:19
17:38:19
17:39:19
17:40:19
17:41:10
17:42:19
17:43:18
17:44:19
17:45:19

17:46:19:

17:47:19
17:48:19
17:49:19
17:50:19
17:51:19
17:52:19
17:53:20

AVG CONC

3198.18
319.18
321.64
317.2%
320.16
319.18
321.64
321.64
322.63
323.61

.325.08

322.63
328.53
325.58
326.56
326.56
322.63
320.66
318.67
319.67
319.67

. 319.67

320.66
321.64
323.61
321.64
319.18
318.67
318.20

321.85

'# 16 RUN 3

NOX-PPM 02 %

3180.68
3161.04
3148.77
3168.41
3156.13
3192.96
3200.32
3156.13
3151.22
3161.04
3173.32
3158.59
3151.22
3158.59
3165.985
3178.23
3178.23
3151.22
3163.50
3183.14
3163.50
3173.32
3151.22
3153.68
3153.68
3165.95
3146.31
3161.04
3158.59

3171.35

2.18
2.22
2.22
2.14
2.17
2.18
2.22
2.19
2.18
2.21
2.1989
2.19
2.23
2.17
2.19
2.17
2.13
2.15
2.17
2.19
2.17
2.19
2.15
2.17
2.22
2.19
2.22
2.19
2.23

2.18



M ETHOD 3 A DATA SHEET

COMP ANY Aeco | SOURCE # _ /& __ DATE __7-23-9)

PARAMETER Oz LOAD% RUN NUMBER _ /

CALIBRATTION STATISTICS

Cylinder Vvalue Analyzer Response Absolute Difference % Span

| v % v . % +2%
Zero _ 0.0 000 _oud 0:07 0.4 9:0
Mid __ 10 037 _09¢ 034 0.87 - 0.3
High __|I.T0 437 i 4,35 66 -~ 020

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

Slope 2,5903‘] Intercept —0,04722 Span Rar'\ge 26656

‘Analyzer Cal 1Init. Analyzer Resp. Final Analyzer Resp.
v ppm Bias v ppm Bias Span Drift
+5 +5 +3
conc. __ N+ 0.00 _o6.% 20 0.0) otd 0.0 0.0

Sys. Cal. Bias = Sys. cal. (ppm) - analyzer cal. (ppm) X 100
Span (ppm)

%Drift = Final sys. resp. (ppm) - Initial sys. resp. (ppm) X 100
span {(ppm)

. TEST DATA

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

COMMENTS: ' 2. 0,999 7¢

[



M ETHOD 7 E DATA SHEET

COMP ANY _Meco SOURCE § /4 __ DATE 7-29-

Qs

PARAMETER _ Moy LOADS ' RUN NUMBER __/

CALIBRATTION STATISTICS

Cylinder Value Analyzer Response Absolute Nifference % Drift
ny ppm mv ppwm +2%

Zero Ne _0.0L -3.9) 00r - 3.91 0,0
Mid 397.48 0,84 #0562 0.8¢ _Hesibr 9.0
High _78%¢. hbo 74518 Lbl 790:)5 010
calibration curve: ppm = (response mv)(slope) + intercept
Slope 199.‘_{1.473 Intercept _=139p4/ Span Range 4980,55"
Analvqer cal . Init. Analyzer Resp. Final Analyzer Resp.

mv ppm Rias mv ppm Rias Drift

conc. 31148 083 #0082 -OlD 083 00062 —O /0 0.0

Sys. Cal. Blas = sys. cal. (ppm) - analyzer cal. (ppm) X 100
Span (ppm) ‘

sprift = Final sys. resp. (ppm) - Initial sys. resp. (ppm) X 100

span (ppm)

[T

TEST DATA

Start time Finish time Minutes per point

Test Point ‘mv Sample port

1 11 21

2 12 o 22

3 13 23

4. ‘ 14 24

5 15 25

6 16 ‘ 26 ~ Ave. mv

7 - 17 T 27

e | R D 28 Ave. conc.
9 19 29 ppm
19

20 3@

COMMENTS:  R. 0.9998Y



N -

EMISSION TESTING SERVICES. INC.

S’
METHNHOD 10 DATA SHEET
COMPANY Aaco SOURCE # /é‘ DATE __ 7-29-9/
PARAMETER Co | LLOAD% RUN NUMBER _ |
CALIBRJATION STATISTICS
Cylinder | 1nitial Analyzer Final Analyzer 3Drift
Value Regponse Response
mv ppm mv ppm
zero _ N o0l 332 002 433 210
 Lov  _99.49 b9l 9459 081 %45y e
Mid 3014 284 28946 .3.02 _3oved  _LBO
High _895.0 | 8.87 83831 8.8 99932  0.10
— Calibration curve: ppm = (response mv) (slope) ‘+ intercept

Slope _/p0,97014 Intercept 2.70930 Span Range 1012Z. 4%/
1

sDrift = Final response (ppm’) - Initial response (ppm) X 100
’ initial response (ppm)

TEST DATA

Start time _ Finish time Minutes per point
Test Point v, : Sample portk

1 11 21

2 o 12 22

3 - 13 2y

4 o 14 i 24 .

5 15 25

6 16 26 . Ave. mv

7 . V7o 2 o

8 o 18 . 2H o Ave. conc..

9 L9 29 _ ppm

10 20. 3d i

- COMMENTS: £ - 0,99 9p&



METHOD 3 A DATA SHEET

COMP ANY Aeco SOURCE % _ /4 DATE 9-29-9/

' |
PARAMETER Ox LOAD% RUN NUMBER 2

CALIBRATION STATISTICS

'Cylinaer value Analyzer Response Absolute Difference % Span

v % v % +2%
Zero Q.0 _0:01 0.8 007 018 0.0
Mid  _lLfo 0,34 Y: 18 034  _0.9) 0.0
High  J/.70 <35 /1) 43¢ 169 =407
Calibration curve: ppm = (response v)(slope) + intercept
Slope 2:.594 33 Intercept .‘-a‘,ooggg Span Range _ 26.9¢%
Analyzer Cal 1Init. Analyzer Resp. Final Analyzef Resp.

v  ppm Bias v ppm Bias Span Drift
*5 *5 13

Conc. 'Us'— 001 .0.8% o0 0.02 0./8 0,90 0.0

Sys. Cal. Bias = Sys. cal. (ppm) - analyzer cal. (ppm) X 100
} Span (ppm)

8Drift = Final sys, resp. (ppm) - Initial sys. resp. (ppm) X 100
span (ppm)

i | TEST DATA :

Start time Finish time Minutes per point
Test Point v ‘ Sample port
. |
1 11* 21
2" 12 22
3 13 23
4 14 24
5 ‘ 15 25 ‘ b
6 16 26 Ave, Vv
7 17 27
8 18 28 Ave. conc.
9 19 29 %
12 ; 20 302
COMMENTS :

I

s 0-9 ?95.”



. METHOD 7B DATA SHEET

. COMPANY ___ Arco. SOURCE # _ )6 _ DATE __9.29-9/

PARAMETER | Nox LOAD% RUN NUMBER _ 2

|
CALIBRATION STATISTICS

. Cylinder Value Analyzer Response Absolute Difference % Drift

mv ppm mv ppm +2%°
zZero __AN» 0.0% Rer-TA1 1 003 1,85 9,1
Mid 39148 084  _4o390 2.8%  443.9¢ 0.0
High“ YR%iw | _hbl ;aﬁggﬂ 160 76113 — 0,10

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

Slope _#4#9p.35103 In‘terce‘pt —-13.03% 6§ Span Range 49$9.47

Ahalyzer cal Init. Analyzer Resp. ‘Final Analyzer Reasp.
mv ppm 'Bias mv ppm Bias Drift
*5 5 43

Conc. 39148  _0.83 _298R¢ =00 084 403%0 0.0 -tilo

Sys. Cal. Bias = Sys. cal. (ppm) - analyzer cal. (ppm) X 100
Span (ppm)

%Drift = Pinal sys. resp. (ppm) - Initial sys. resp. (ppm)‘x 100
span (ppm)

TEST DATA

Start time Finish time Minutes per point
Teat Point wmv 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 30

|

COMMENTS : R-.0,99990



E 1 D

EMISSION TESTING SERVICES. INC.

METHOD 10 DATA SHEET

COMPANY Oacs SOURCE # /¢ DATE 9-29-9/

PARAMETER co LOA D% RUN NUMBER _z

CALIBRATION STATISTICS

Cylinder Initial Analyzer Final Analyzer §Drift
Value Response Response
mv ppm mv ppm
Zero Nz o —0.§2 o0z —.0:St 0.0
Low _89.69 291 39.¢ 0.9 89.4 2.0
Miad 30,4 302 20158 2.0 3202.¢Y 0.0
High 89¢.0 . _8.88 QA9Y.63 8.90 _896.65 0.20

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

Slope /prnaztéoe Intercept -2.5395% Span Range 1,007.79

$Drift = Final response (bpm) - Tnitial response (ppm) X 100
Initlial response (ppw)

TEST DATA

\
Start time - Flnish 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 o Ave. conc.
9 19 29 - ppm
16 - 20 e

COMMENTS: X-0.99999



' ' METHOD 3 A DATA SHEET

COMP ANY 45;; SOURCE # /i  DATE <-29.9/

PARAMETER O LOAD% RUN' NUMBER _ 5
CALIBRATION STATISTICS

Cylipder value Analyzer Response Absoclute Difference % Span

v % v % +2%

Zero  _ 0.0 00 _pu8 001 048 o0

Mia 1o o3¢  _o0At o3 04 o9

High  1/.70 4. 34 12 435 a4 ol

calibration curve: 'ppm = (response v)(slope) + intercept
Slope. _2z2.100%g Intercept _~0,0097%  Span Range _2¢.99
Analyzer Cal Init. Analyzer Resp. ~ Final Anélyzer Resp.
: v ppm, Bias v ppm Bias Span Drift

5 5 13

v

conc. N X)) o8 0.0 0:0) a.l8 .0 -

Sys. Cal. Bias = Sys, cal. (ppm) - analyzer cal. (ppm) X 100
. | Span (ppm)

$Drift = Pinal sys. resp. (ppm) - Initial sys. resp. (ppm) X 100
S span (ppm)

TEST DATA

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

- 019”5_9

N

COMMENTS :



METHOD 78 DATA SHEET

COMP ANY  Aren | SOURCE % /&  DATE 7-29.9;

PARAMETER Mo x LOAD% RUN NUMBER 3

CALIBRATION STATISTICS

Cylinder Value Analyzer Response Absolute Difference % Drift

mv ppm mv ppnm +2%

‘
zero Ny .03 =3 00> 3.6  _o0
Mid ;ZﬁEﬂL, 0.84 Hod.0 _0.8% _409.03 0:10
High _789.¢ _liso _184.03 _16) _RuLob 0.0
calibration curve: ppm = (response mv)(slope) + intercept
Slope _Sp2.670%0 Intercept. —Jg,238¢§ Span Range _M._‘/&
Analyzer Cal TInit. Analyzer Resp. Final Analyzer Resp.

: mv ppm Rias mv ppm Rias Drift

+5 +5 43

conc. ge8 084 _ugwo 00 083 29898 -020 —0.0

Sys. Cal, Bias = Sys. cal. (ppm) - analyzer cal.l(ppm) X 109
; Span (ppm)

eDrift = Final sys. resp. (ppm) - Initial sys. resp. (ppm) X 100
span (ppm)

TEST DATA

Start time Finish time Minutes per point
Tesat Point mv Sample port
1 1 » 2]
2 2 T 22
3 13 23
4. | 24 T
5 15 e 25
6 16 ____ 26  ____ Ave. mv
7 - | 27 ‘
g 18 o 28 Ave. conc.
9 i 19 29 ppm
19 .29 30

COMMENTS: 4. 5 99990



E 1D

EMISSION TESTING SERVICES. INC.

METHOD 10 DATA SHEET

COMPANY Aaco SOURCE # __ /6 DATE —-29-9/
PARAMETER (0] LOADR RUN NUMBER 3

CALIBRATION STATISTICS

‘ Cylinder Initial Analyzer Final Analyzer $Drift

Value Response Response

mv . ppm | mv ppm
Zero Ko 0.02 -Q0.Lb _Qﬂh_ 2.3 o0
‘Low [ 89.6) 0% g9u45 09) B 2o
Mia 3014 30p  _3ear 3.0 3343 oo
|

High _89¢0 890 394,28 8 9478 e, ®

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

Slope /00,79272 Intercept -2.274)3 Span Range /0.057.65’

r——

sDrift = Final response (ppm) - Initial response (ppm) X 100
' Initlial response (ppm)

TEST DATA

|

Start time Finish time __ Minutes per point
Test Point mv. : Sample port
1 11 o 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 30 .

COMMENTS: /Z- g, 999?9



Dufing emission testing, ARCO persohnel recorded engine

opérgting data. These data are presented on the following pages.
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NOV—27-—-9@2 TUE S S 4 EMIQSII"’IN TESTING SERMVMICE P.@Z‘

EMISSION TESTING SERVICES, INC.

INTERNAL COMBUSTION ENGINE
OPERATIONAL RECORD

00;\1pany Name ﬂlew 0// ¥ fos Cﬂw‘fﬁw)’

Company Location A/m(/ A C—»ﬂ‘in / ﬁa#&&,

Englne Name A) C 800 H—V éma;—.,)' i

7 W) A
Engine Source I. D. No. ZM,Q% N # /é

Design Speclfications
Manufacturer's Name M)M’(ML\U

Model No. 0 "/l Serial No. 2398357

' Parameter Specifications

A. Fual Type Aat Q—n-g B. Fuel Supplier Jesnenn fe 75'</J1

¢, Fuel Flow Units SQF[ﬂg Meas. Method

D, 1Is unit equipped for waste heat recovery? A}o

| pesoribe

.. Does unit use water or steam injection? A/Q_-

|
finish volumas, etc)

'@73‘1‘1 80, describe measurement method (continuous flow,

start-

F. Manifold Pressure units (psia, kpa, etc.) 10" Y Mee

G Manifold Temp.(%F, ©C, etc.) U/A

Ultimate Fuel Analysls

¢ s H * Ash

H,0 N N

Trace Metals: Na o .. Va K

" Fuel elements added . Nowe

Fuel elements added for smoke suppression /\)m«e




EMISSION TESTING SERVICES, INC.

|
INTERNAL COMBUSTION ENGINE

TEST RUN LOG

(GAS ENGINES)

c;:m_pany Aeco , o/ lf _CAS

Englﬁe _ AberH :@gNT/ZﬂC‘ Boo HFP _ EnwgINE

Operator ETs £ L,

Date: 7-29-94 Test Time: Start /4:;0‘ Eqd /8’2o
Ambl?nté Temperature, at time of test 90 *~

Engine I‘..oad Condition %

DA}‘?SLﬁ?nzizElntervals) : ‘/4:20 ek M52 22
Fuel Feed (flow) | 21¢S o S

Intake Manifold Temp. ' _Nowe — —

Intake Manifold Pres:‘éure _Q,_S_':na _Q§ﬂlé Q,g"(/} q.f"$
Fuel Header Pressure . Moz —_ | —

Enétne Speed (rpm) _659 6oy _663 676
Spark Ignition Timi.rlg _au — — —
Horse Power | _JSso. o o Y

Run Conditions: Yon B |

Remarks: 73°7F Wel” y 90 *'F D/Zt'/ A




EMISSION TESTING SERVICES, INC.
INTERNAL COMBUSTION ENGINE
- TEST RUN LOG

(GAS ENGINES)

Company Heco of : a5 .

Engine Noerts  Cenrrac 800 HP _EncinNE
-Operator ETs 8.

Date: —7-2°9-9y Test Time: Start /S .25 End__ /4:38

Ambient Temperature, at time of test

Engine Load Condition %

DATA LOG TIME
(15 minute intervals)

Fuel Feed (flow) ‘
Intake Manifold Temp.
Intake Manifold Pressure '
Fuel Header Pressure
Engine §peed (rpm)

- Spark Ignition Timlng

Horse Power

L5139 AstS3 -0 _16:23
2165 N —

Abwe —_—

A5y 95Uy _9sWe 387
oz -— —_—

—651 ANE 657 651
24 R —

—150 - - N

Run Conditions: &y # 2 '

Remarks:

175wel - 89% Dey

| 4 !




FMISSION TESTING SERVICES, INC.

~  INTERNAL COMBUSTION ENGINE

TEST RUN LOG

(GAS ENGINES)

Company Aeco 0./ f' _Gas

Engine Abery Cen7Rac 800 HE ENGINE

Operator ‘ ETS L
D;.te:‘ ;1-11-7/ Test Time: Start /6 5/ End 17 57}
’Ambten‘t Temperature, at‘ ti.rhe of test
Engine Load Condition %
, : r
DA??Spﬁingiinntervals) —L6) ~{z:0¢ 12:2) -
N Fuel Feed (flow) _2l6sT 2i6 —

- Intake Manifold 'refnp. _Aone .
 Intake lMani.folcj Pressure __2;_"_;/7 9..5’"//7 __‘2'_5_'_'4/&- 9 :.,.//a
Fuel Header Pressure _4Yox
Ehgtne Speed (rpm) _655 _6S8 ___6_5_7_‘ 6S§
Spark Ignition Timing 2¢° o - |
Horge Power 750 - o ;

Run Conditions: Ly 83

Remarks: 17%wet ‘,. QG'FQQ%




VII. APPENDIX

- Contained in this section is a copy of the dry gas meter
calibration, pitqt éube calibration, gas standard certifications
ané fesumes of Emission Testing Services, Inc. personnel who
performed the testiﬂg. Also contained at the end of this section
are excerpts 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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PI'TOT TUBE CALIBRATION

~ Pitot Tube Number /-— 3- 3 P (seq) —O 7?7
Calibrated, By AVMQWJ \75‘4 €S Date 4':*’5-’ 2/
Point Standard "S" Type Pitot , p
" Number Pitot 4 p (iun. 1,0)
‘ (in. H,0) | "A" Side "B" Side
1 (96 Z.03 2.02,
2 L0 &0 T
3 o7 /O , /0
Calculations:
Cp = Cp X “V/ A p (std)
(s) (sta) 2P (s)
Deviation = Cp(s) - Cp (Side A or B)
3 s
! ‘ Cp - Cpl
Avg. Dev. = 2 l (s) (Side A or B)
N’ 3
. "A" Side "B" Side
¢ Cp(s) Deviation Cp( s) Deviation
P40 . 00 , 842 005
J40 L00Y JI2 L, 003
I8 oof 2y L0007
i
EE = 1 _,y = ’ 9)37
,EE (Side A) - Cp (side B) | = _+00( _ (must be < 0.01)

Avg. Dev. (Side A)

(005 (must be < 0.01)

(side B) | = _,00(p (must be < 0.01)

Cp = Cp (Side I\)2+ Cp (Side B) (should be 0.80 LCp<o.8s)=_, 837




METER BOX CALIBRATION DATA AND CALCULATION FORM

. l.
I (English Units)
I Date 7‘2‘/‘?/ Meter box number __ 50O
I Barometric pressure, b : 30. /é’ in. Hg éalibrated by éﬂ Z&gp & zf.
Orifice Wet .test |Dry gas | Wet test Dr éas megex
ﬂ manometer meter meter meter | Inlet| Outlet Avga Time
. setting (v ): (V )v ‘ } (t )’ (t ): (t )’ (t ), (0)3
(an), 5ol Y v 47 T 4
I in. H,0 ft fr ‘F | °F °F °F min.
A 2ES o o9 o< |
9.5 > 200 .2 4/ E¢ (¢ 03NV 78| /2. 78 !
I L0 p szeqd T U [Nyod
: 2055713 56.3 [ LT 1//1.0 7.0/
- |ro-s¢o o 27 {[o7
15 10 2L6 073| 87 /2 UONs75l /-S54
2.0 w0 |ceed o | ! w i —
: 226704 875 | 133N 13Ny 9257 /275
‘ . /0.¢3¢6 . 24 1z
I 3-0 10 23'_734’4 &8 ° 132N ) FN\J/zosv| /0. 4&
6.0 10 '
| —
oy, | am ' Vg By (g4 + 460) | I'(_: + 460) ol 2
l | B | Y= AHE, = _ 0.0317 n v
H20 v (Pb T l::;ll ) (t, + 460) P (e, + 66‘0): L_Vw ]
I » . -
o LTI LECHT
| o. : |
l 0 | o-0m 0. 289 O L1837
1. 5 0 110 : ' ‘
' —l |l 09931 /. 7333
2.0 | 0.147 |, ‘0??05 ‘ /707&
3.0 - .
' 0.221 ©.9887 (7903
4.0 | 0.294
_Average . . <
| 0. 9906 17759
= Ratio of'réading of wet test meter to dry test meter; tolerance for
! individual values + 0.02 from average.
~ = Orifice pressure different:ial that equates to 0.75 cfm of air @ 68 F
and 29.92 inches of mercury, in. HZO’ tolerance for individual values
+ + 0.20 from average.
<7
Calibrated by J.Y,/“’)//((/ 7/%;@_4.5, Q
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M ETHOD 3 A DATA SHEET

COMP ANY Aeco | SOURCE # _ /& __ DATE __7-23-9)

PARAMETER Oz LOAD% RUN NUMBER _ /

CALIBRATTION STATISTICS

Cylinder Vvalue Analyzer Response Absolute Difference % Span

| v % v . % +2%
Zero _ 0.0 000 _oud 0:07 0.4 9:0
Mid __ 10 037 _09¢ 034 0.87 - 0.3
High __|I.T0 437 i 4,35 66 -~ 020

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

Slope 2,5903‘] Intercept —0,04722 Span Rar'\ge 26656

‘Analyzer Cal 1Init. Analyzer Resp. Final Analyzer Resp.
v ppm Bias v ppm Bias Span Drift
+5 +5 +3
conc. __ N+ 0.00 _o6.% 20 0.0) otd 0.0 0.0

Sys. Cal. Bias = Sys. cal. (ppm) - analyzer cal. (ppm) X 100
Span (ppm)

%Drift = Final sys. resp. (ppm) - Initial sys. resp. (ppm) X 100
span {(ppm)

. TEST DATA

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

COMMENTS: ' 2. 0,999 7¢
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