ENTERPRISE PRODUCTS COMPANY
P.O BOX 573
MT. BELVIEU. TEXAS 77580

07-37
ENTERPRISE” ! Pl

Ms. Jodena Henneke, Director
Texas Air Control Board, Region VII

5555 West Loop South, Suite 300 RECEIVED

Bellaire, Texas 77401
APR 23 199

SUBJECT: STACK TEST RESULTS FOR WATER-INJECTED REGION 7
IR-ALLISON TURBINES, TACB PERMIT R-8418, TEXAS AIR CONTROL BOARD
DEISOBUTANIZER UNITS I & II,

ENTERPRISE PRODUCTS COMPANY,
MONT BELVIEU, TEXAS

April 23, 1991

Dear Ms. Henneke:

Pursuant to 40 CFR 60.8 and to Special Provision No. 6 of the
above referenced permit, attached are the results of the stack
tests conducted on the water-injected IR-Allison 501-KCM turbines.
in the Deisobutanizer Units I and II, along with a copy of the
permit. Stack testing was carried out January 17 - 24, 1991.

The stack test results show that the maximum allowable
emission rates and stack gas concentrations of nitrogen oxides
(NO,) and carbon monoxide (CO) were met, with fuel comprising both
100@ natural gas and various natural gas/ethane blends. In
compliance with Special Provision No. 6F, the turbines will be
operated only with the fuel blends and at other operating
conditions which have been established by the testing to result in
emission rates and concentrations of NO, and CO which are within
permitted limits.

If you have any questions, please contact me at the above
address or by telephone at area code (713) 383-3546, extension 317.

Yours trul
2 KD,
MED

Mary F. Barron
Environmental Manager

Attachment

cc: Steve Spaw, Executive Director, Texas Air Control Board,
Austin, TX

cc: ENV FILE 10617.0

cc (w/Results Tables Only): RMP, JES, CEC, TLH, CMB, WEM, JRD,
BBB, ENV FILE 10120.0
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RECEIVED ,pr11 22, 1091

Ms. Mary Barron APR 23 199
Environmental Manager : REGION 7
Enterprise Products Company : :

P.0. Box 573 i TEXAS AIR CONTROL BOARD

Mont Belvieu, Texas 77580 ¢

SUBJECT: TRANSMITTAL OF THE REVISED TENERX REPORT ENTITLED
"ENTERPRISE PRODUCTS ISOM-DIB UNIT'S NO. 7 & 8 ALLISON
GAS TURBINES NSPS EMISSIONS COMPLIANCE TEST (TACB
OPERATING PERMIT R-8418)".

Tenerx Corporation conducted the emissions compliance test
program on Enterprise Products, Isomerization Deisobutanizer
Unit’s No. 7 and 8 Allison Gas Turbines in January 1991. The
program wvas performed under Enterprise Products P.0O. No. MB31l4-
179. The initial report was transmitted in February 1991. The
report was returned to Tenerx for changes and corrections in
April 1991 after Enterprise Products personnel reviewed and
commented on the report.

Three copies of the revised Tenerx final report which docu-
ments the findings and results of this program are enclosed. If
you have any questions concerning the findings of this program,
please contact us at our Friendswood office.

Sincerely,

Billy Xr. ¥/ Lee
Principal gEngineer
Tenerx Corporation



Texas Air Control Board
Quality Assurance Manual

Texas r Control Board

TO:

FROM:
DATE:

Compliance Division
Reviewer

SUBJECT: CEMS Certification Report

If more than one source or one system per report, attach additional forms.

1) TACB Pemnit No.: PSD-TX-
2) Company: ' Account No.:
3) City: County: Region:
4) Source Monitored (Monitor Location);
5) Pollutant Monitored: Instrument Manufacturer:
5a) Model No.: Serial No.:
6) Diluent Monitored: Instrument Manufacturer:
6a) Model No.: Serial No.:
7)  Certification Required By: TACB Permit NSPS PSD Permit
8) Date(s) of Certification: Factory (opacity):
Relative Accuracy:
Calibration Drift:
9) Date Report Received by Reviewer:
10) Name of Testing Organization:
11) Recertification Required? YES NO
12) Reported Results and Discussion (use additional pages as necessary)
cc:  Regional Director, Regjon
TACB Permit File __§
Permit File PSD-TX-
05/15/89 Page 1 of 2 QA-109
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ENTERPRISE PRODUCTS COMPANY
ISOMERIZATION DEISOBUTANIZER UNIT
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NEW SOURCE PERFORMANCE STANDARD
ENISSIONS COMPLIANCE TEST
(TACB OPERATING PERMIT R-8418)

(TENERX REPORT NO. TR91-02-09R1)

PREPARED BY

TENERX CORPORATION

APRIL 1991

PREPARED FOR

ENTERPRISE PRODUCTS COMPANY
MONT BELVIEU, TEXAS 77580
SAMPLING LOCATION

ENTERPRISE PRODUCTS COMPANY
MONT BELVIEU, CHAMBERS COUNTY, TEXAS




75”5” CORP.

303 LAUREL ¢ P.O. BOX 1444 * FRIENDSWOOD, TEXAS 77546 » (713) 482-5801

SECTION

APPENDIX

A.

TABLE OF CONTENTS

PAGE
SUMMARY 1
TEST METHOD AND EQUIPMENT DESCRIPTION 4
TEST RESULTS 6

APPENDICES
FIELD "RAW" DATA
1. ISOM TURBINE # 7
2. ISOM TURBINE # 8
EQUIPMENT CALIBRATIONS
DATA CALCULATIONS
TENERX CEM MANUFACTURER'S SPECIFICATIONS
CALIBRATION GAS CERTIFICATIONS
PROCESS DATA
CHAIN OF CUSTODY
RESUMES

PERSONNEL INFORMATION



-

7E/VERX conr.

303 LAUREL * P.O. BOX 1444 » FRIENDSWOOD, TEXAS 77546 * (713) 482-5801

SECTION 1.0 - SUMMARY

Tenerx Corporation performed an emissions compliance test
program on Enterprise Products Company, Isomerization Deisobutan-
izer (ISOM-DIB) Unit’s No. 7 and 8 IR-Allison Gas Turbines
between January 17 and 24, 1991. The objective of the test
program is to certify compliance of the ISOM-DIB turbines for NOx
and CO emissions per the Special Provision of the Texas Air
Control Board (TACB) Operating Permit No. R-8418. The test
program was coordinated by Ms. Mary Barron, Environmental Manager
of Enterprise Products Company. The Texas Air Control Board
observer during the test was Mr. Michael Vance from the TACB
Houston (Region VII) regional office.

The emissions compliance test was conducted per EPA 40 CFR,
Part 60, Subparts A and GG. The emission concentrations in the
flue gas were measured according to procedures described in 40
CFR, Part 60, Appendix A. Reference Methods 20, 10, and 3A were
used to measure the concentrations of NOx, CO, and 02, respec-
tively. In order to determine the NOx and CO mass emission rates
in pounds per hour, flue gas volumetric flow rates and moisture
contents were also measured at the turbine exhaust stack.

The ISOM-DIB Allison turbines were permitted to fire natural
gas and deethanizer overhead. The deethanizer overhead are
comprised of 98% by volume ethane and will herein after be re-
ferred to as ethane. The purpose of the blended-fuel test was to
determine the maximum volume percent of ethane in fuel fired to
the turbines with which permitted turbine emissions could be
achieved. Therefore, the two fuels tested were natural gas and a
blend of natural gas with ethane. The initial intent was to test
the gas turbines with a fuel blend of up to 50% ethane (Note: all
fuel blend ratios are in volume percentages; e.g., 70% ethane
means a blend fuel comprised of 70% by volume of ethane and 30%
by volume of natural gas). During the preliminary test, it was
found that turbine No. 8 could meet the compliance requirements
with a blend fuel of up to 70% ethane. No.7 turbine, on the
other hand, had problems meeting the compliance requirements at
the same fuel blend due to combustor and fuel nozzle problems.
Since the preliminary test, turbine No. 7 had undergone modifica-
tions to correct these problems. However, during the compliance
test, the No. 7 turbine still could not meet the emissions limi-
tations when firing 50% ethane blend fuel. The ethane ratio was
then reduced to where the turbines could meet the emission limi-
tations. The final compliance tests for the blend fuel on both
turbines were conducted with a 30% ethane and 70% natural gas
blend.
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The emission limits with which the turbines were permitted
were supplied by General Turbine Systems, Inc. (GTS), who also
provided the mechanical configuration elements for both turbines,
including the combustor and water injection nozzles. These
emission limits are detailed in a letter dated March 31, 1989
from Sajjad A. Chaudhry of General Turbine Systems, Inc. to Bob
Soehl, Enterprise Products Company. This document is included in
this report as pages 2A and 2B. Per the GTS's document, the
emission limits are conditional upon various factors, including
"Maximum Continuous Power Rating”. Testing determined that with
the turbine configuration supplied by GTS, maximum continuous
power rating for the No. 7 turbine was necessarily defined at
maximum power turbine inlet temperature of 1400 °F and for the
go. 8 turbine at maximum power turbine inlet temperature of 1420
F.

The compliance test was conducted during the cold winter
month where the NOx emissions are high due to the lower ambient
moisture content and the turbine exhaust flow was also high due
to the higher air density. The combination of the two resulted
in substantially higher NOx mass emissions, even though the
corrected ISO PPM NOx concentrations were below the regulation
limit.

The compliance test consists of measuring all emissions
parameters in the flue gas at the maximum unit production rate
without exceeding the allowable emissions limits. Three runs
were conducted on each operating condition for a total of twelve
runs or six runs for each turbine to meet the compliance require-
ments. The emission concentrations are determine by averaging
the results of the three runs. A summary of the compliance test
results with water injection rates for both turbines firing two
blends of fuels is summarized in Table 1.

: All emissions parameters met the compliance guidelines and
were below the permit’s maximum allowable emission rate limits.
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03231789 13.. 4 8 1602 273 €157 Gt INC, - Fux 1)

GENERAL TURBINE SYSTEMS, INC.
FAX TRANSMITTAL FORM

DATE: March 31, 1989 TIME: 12:15 p.n.

FAX NO.: 713-383-3546

No. of pages (incld.
thie page) 2

TO: ENTERPRISE PRODUCTS

ATTENTION: Bob Soehl

FROM: Sajjad A. Chaudhry, GENERAL TURBINE SYSTEMS, INC.

REFERENCE: Allison 501-<KCM Emissions Test

COMMENTS :

The following are the test results for the Allison
S01-KBS operating at 1895 degrees F. T.I.T. (Allison 501-KCM
operates at 1840 degroees F. T.I.T.).

All data recorded was obtained per ARP1256A, Society of
Automotive Engineers, October 1980.

A. Water injaecticn ratio 0.8 #H20/Fuel:

Engine T.I.T. = 1,840 degrees F.
Engine RPM = 13,800 RPM

Average Results Variation Range
co 1.36 1b/hr 0.75-2.22
HC 0.27 lb/hr 0.17-0.40
NOX 5.18 lb/hr 4.65-5.79

8. With no water injection

Average Reesults Variation Range
co 0.83 0- 2.03
HC 0.21 0.06- 0.9
HOX 18.03 16.27~-19.20

PLEASE NOTE: 1If you are not receiving our transmimsion or need
assistence, please telephone. THANK YOU.

2A
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COMMENTS CONTINUED

Proposed Solution:

Please advisa.

Regards,

Saj Chaudhry

The EPA authorities should be guaranteed the
following levels for the GTS supplied
Allieon S01~KCM:

Nitrogen oxide (NOX) 7 lb/engine hr.
Carbon monoxide (CO) 4.5 lb/engine hr.
Total hydrocarbon (THC) 0.8 lb/engine hr.

The sbove ls based on natural gas, water fuel
ratio of 0.8 #H20/fuel, 14,400 RPM and max
continous power. rating.

GTS can provide a skid mounted ratio control
system to guarantee the NOX emigsiona. The
system is similar to the one utilized by
Texaco in California. The new skids 400 DIB
and 300 DIB can be designed to incorporate the
controls within the Allen Bradley PLC system.
The NOX emissions will be certified by GTS.

Retrofit existing ckid:

GTS can provide Enterprice with thne design and
incorporate the hardware to retrofit the
existing IR skid to §H20/fuel ratio control.

The GTS system will interface with the Bendix
CCC fuel control and provide the desired
f1120/fuel ratio for optimum emissions control.

63

2B
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TABLE 1

¥5% NATURAL GAS & BTHANB NATURAL GAS BLEND #s#

NOx (V)]
(ppa,I50% (ppa,corr.

ENTERPRISE PRODUCTS CO. ISOM-DIB NO. T & B IR-ALLISON GAS TURBINES ENISSION COMPLIANCE TEST SUNNARY

TACB Operating Pernit R-8418

condition) 15% 02)

Kexizum Allowable Baission Rate ~-------coeemmmmucm 50 50
Test H20 Inj.
1D Test Condition Rate Vel. Volum, Hoist, NOx co

(Lb 20/ (ft/s) (DSCRM) (%)
Lb Fuel)

IS0M TURBINE § 7

(ppn,IS0% (ppu,corr.
condition) 15% 02)

C#2-1  30XBthanetTOXNG  0.920  20.97 28371 8.36 35.3 32.9
Ct2-2 (1420 oF) 0.913  30.13 28657 8.08 36.0 0.6
C23 0.910  30.51 28133 10.%4 5.5 .2
Average 0.914 30,20 28387 8.90 5.6 30.2
(PASSED)  (PASSED)
C#4-t 100X Nat. Gas 0.602 28.10 26485 8.00 4.6 3.2
C#4-2 (1400 oF) - 0.602  28.29 26931 1.81 45.3 3.1
C442 0.603  21.37 26085 1.1 $.1 36.5
Average 0.602 21,92 26500 71.84 5.2 .8
(PASSED)  (PASSED)
150N TURBINE § 8
C#1-1  30%Bthene+T0XNG  0.751  27.22 26055 1.62 8.0 33.8
Ct12 (1420 oF) 0.746  21.56 26443 1.1 0.0 25.4
Ct1-d 0.750  21.67 26266 7.95 39.9 .0
Average 0.749  27.48 26255 1.53 19.3 30.1
(PASSED)  (PASSED)
Ct31 100% Nat. Gas 0.504  29.10 28063 6.86 43.2 11.7
C#3-2 (1420 oF) 0.546  29.01 27678 1.19 38.5 6.3
Ctid 0.547 29,46 27662 9.12 36.9 29.3
Average 0.532 29.19 21801 1.72 39.6 4.4
(PASSED)  (PASSED)

NOx co
(=--Lb/Hr---)
7.00 4,50
Xox 0 0z
{----Lb/Hr----]  (X)
6.02 3,97 15,13
6.25 3.12 15,15
6.09 3,21 1510
6.12 3.65  15.33
(PASSED) (PASSED)
8 . 110 15,37
.08 K ] 15.37
6.79 3.87 15,39
6.93 3.6 15.38
(PASSED) (PASSED)
5.76 15.21
5.4 15.43
5.70 15.29
5.13 3.26 15,31
{PASSRD) (PASSED)
8 1.82  15.95
2.66 15.95
5 2.9 16.00
5.62 2.4 16,9

(PASSED) (PASSED)

3.60
3.60
1.80

3.67

3.20
3.30
3.20

3.23

¥ IS0 condition is applicable to gas turbines only and corrects NOx to 15% 02, 29.92 in. Hg., 15 deg. C, and Relative

Rumidity of 60X (40 CPR, Part 60, Subpart GG).
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SECTION 2.0 - TEST METHOD AND EQUIPMENT DESCRIPTION

The emissions test equipment, procedures, and analysis
methods were those described in the EPA Federal Register Title 40
(Protection of the Environment), Part 60, Appendix A and/or the
TACB Sampling Manual. A Tenerx test trailer conforming to the
specifications of the Reference Method was set up at the ISOM-DIB
Unit’s Allison gas turbines. A description of the flue gas sam-
pling location and the Tenerx trailer CEMS configuration is shown
in Figure 1. Reference Methods 20, 10, and 3A were selected to
measure concentrations of NOx, CO, and 02, respectively.

Tenerx performed the sample traverse location determination,
flue gas velocity and volumetric flow rate, and flue gas composi-
tion analysis based on EPA Reference Methods 1, 2, and 3. The
velocity was measured using a reverse type (S-Type) pitot tube
that is calibrated against a standard pitot tube (standard pitot
tube coefficient = 0.99). Dry molecular weight of the flue gas
was determined by measuring the excess 02 and CO2 content of the
flue. Integrated flue gas samples were collected in an evacuated
gas cylinder and the 02 and CO2 contents were analyzed using an
Orsat Gas Analyszer. The moisture content of the flue gas was
measured per the Reference Method 4 "Determination of Moisture
Content in Stack Gases" by condensing moisture in a train of four
Greenburg-Smith impingers submerged in an ice water bath. .

Since the Allison turbine stack sample port locations do
not conform to the minimum sampling points requirement described
in Reference Method 1, sixteen sampling points were used accord-
ing to the procedures described in Reference Method 20.

A Tenerx Test Trailer, equipped with a Continuous Emission
Monitoring System (CEMS) capable of measuring 02, CO, and NOx
concentrations to the specifications of the EPA Reference Meth-
ods, was set up at the ISOM-DIB Unit turbines. Flue gas samples
were drawn from sixteen points in the stack, conditioned, and
analyzed by Tenerx’'s NOx, CO, and 02 analyzers on a dry basis.
The duration of sampling at each point was 4 minutes for a total
of 64 minutes. Description of the Tenerx test trailer CEMS is as
follows:

Thermo Electron NOx analyzer -

Model No. ¢ TECO 10s

S8erial No. : 10S-28897-233

Principal ¢ Chemiluminescence

Calibration : High Span - 89.03 ppm NOx in N2

Mid Span - 55.75 ppm NOx in N2
Low Span - 24.48 ppm NOx in N2
Zero - N2 zero gas

Full Span ¢ 0 - 100 ppm NOx
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Horiba CO Analyzer -

Model No. : VIA 500

Serial No. : 56461401

Principal ¢ Non-Dispersive Infrared
Calibration : High Span - 102.5 ppm CO in N2

Mid Span - 169.5 ppm CO in N2
Low 8pan - N2 zero gas
Full Span t: 0 - 200 ppm CO

Teledyne 02 Analyzer -

Model No. ¢ TAI 326RAX
Serial No. : 115442
Principal : Fuel Cell (Polarographic)
Calibration : High Span - Ambient Air (20.9% 02)
Mid Span - 8.45% 02 in N2
Low Span - N2 zero gas
Full Span : 0 - 25% 02

Sampling System - Samples are continuously drawn from
the sample points via a diaphragm pump through a glass
heated probe and a Teflon heated sample line. Flue
gases pass through a filter and a condenser to remove
all particulate and moisture in the flue sample.
Conditioned flue gas samples then pass through control
valves and flow meters to the instruments. The emis-
sion concentrations are measured on a dry basis and are
recorded on a variable speed strip chart recorder.

Instrument Calibration - cCalibration gases were first
sent directly to the instrument to check linearity of
the instrument (Calibration Error Check). The calibra-
tion gases were then sent via a sample line to a three
way valve located behind the sample probe and back to
the instrument to verify system bias (System Bias
Check). Procedures used in the system bias check are
repeated prior to and after each run to measure the
instrument calibration drift. The calibration gases
used for the NOx and the CO analyzers are EPA protocol
gases (Alternative Number 1) and the calibration gases
used for the 02 analyzer were of the regular certified
grade verified according to procedures described in
Reference Method 3A, Section 6.1 (Alternative Number
2).

An Orsat Gas Analyzer was used to measure the carbon dioxide
(CO2) content in the flue gas as well as to verify the accuracy
of the 02 readings during each test. The emission concentrations
were determined by integrating the areas under the curves using a
THS planimeter and the results corrected for the system bias.
The NOx results were then corrected to 15% 02 and ISO conditions
(standard temperature of 15 deg. C, std. pressure of 29.92 in.
Hg., and relative humidity of 60%) per 40 CFR, Part 60, Subpart
GG. The CO results were corrected to 15% 02. Both the NOx and
CO results were also presented in pounds per hour.
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SECTION 3.0 - TEST RESULTS

Tenerx conducted an emissions compliance test on Enterprise
Products, Isomerization Deisobutanizer (ISOM-DIB) Unit’s Allison
Gas Turbines No. 7 and 8 between January 17 and 24, 1991. The
turbines are located at the Enterprise Products Company facility
in Mont Belvieu, Chambers County, Texas. The ISOM-DIB turbines
are IR-Allison Model 501 KCM Gas Turbines (Serial Nos.: Turbine
No. 7 - ASP 837; Turbine No. 8 - ASP 904) with name plate ratings
of 4600 Brake Horsepower (BHP). The Maximum Continuous Power
Rating of the turbines is 5000 horsepower. The compliance test
was conducted with the units firing 100% natural gas and a blend
of 30% ethane and 70% natural gas.

A total of twelve runs was conducted during the test program
with three runs at each operating condition. Each run consisted
of measuring the velocity, moisture content, and the volumetric
flow rate of the flue gas along with flue gas concentrations of
02, CO2, NOx, and CO. A summary of selected test parameters and
emission rates for each operating condition is presented in the
following tables.

*** ISOM TURBINE § 7 30% ETHANE + 70% NATURAL GAS **#
(ENGINE TEMPERATURE - 1420 °F)

Run C % 2-1 C # 2-2 C # 2-3
Test Date 01-17-91 01-17-91 01-17-91
. H20 Inj. Rate, Lb H20/Lb Fuel 0.920 0.913 0.910
Excess 02, % 15.13 15.15 15.10
co2 P 3.60 3.60 3.80
Moisture , % 8.36 8.09 10.24
Barometric Press., in.Hg. 30.26 30.26 30.22
Wet/Dry Bulb Temp, F 59/64 56/61 56/61
Ambient Moisture, Lb H20/Lb DA 0.0096 0.0085 0.0085
Flue Gas Temp s F 411.9 410.6 414.6
Flue Gas Velocity , ft/sec 29.97 30.13 30.51
Flue Gas Flow Rate, DSCFM 28371 28657 28133
NOx (Dry, Uncorrected) ¢+ Ppm 29.60 30.45 30.22
(Dry, Corr.to 15% 02), ppm 30.28 31.25 30.76
(Corr. to 180 cond.) , ppm 35.32 36.02 35.45
(Mass Emission Rate) , Lb/Hr 6.02 6.25 6.09

CO (Dry, Uncorrected)  Ppm 32.14 29,81 26.70
(Dry, Corr.to 15% 02), ppm 32.87 30.60 27.18
(Mass Emission Rate) , Lb/Hr 3.97 3.72 3.27
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*%%* ISOM TURBINE # 7 100% NATURAL GAS *#*#*
(ENGINE TENPERATURE - 1400 °F)

Run C # 4-1 C # 4-2 C # 4-3
Test Date 01-24-91 01-24-91 01-24-91
H20 Inj. Rate, Lb H20/Lb Fuel 0.602 0.602 0.603
Excess 02, % 15.37 15.37 15.39
co2 ¢ 8 3.20 3.30 3.20
Moisture , % 8.00 7.81 7.71
Barometric Press., in.Hg. 30.22 30.22 30.25
Wet/Dry Bulb Temp, F 53/58 51/55 51/54
Ambient Moisture, Lb H20/Lb DA 0.0075 0.0071 0.0074
Flue Gas , F 417.0 411.1 411.8
Flue Gas Velocity , ft/sec 28.10 28.29 27.37
Flue Gas Flow Rate, DSCFM 26485 26931 26085
NOx (Dry, Uncorrected) ; ppm 36.35 36.72 36.32

(Dry, Corr.to 15% 02), ppm 38.80 39.17 38.91

(Corr. to I80 cond.) , ppm 44.60 45.26 45.70

(Mass Emission Rate) , Lb/Hr 6.90 7.09 A 6.79
CO (Dry, Uncorrected) r Ppm 32.04 31.55 34.07

(Dry, Corr.to 15% 02), ppm 34.20 33.65 36.50

(Mass Emission Rate) , Lb/Hr 3.70 3.70 3.87

*** ISOM TURBINE # 8 30% ETHANE + 70 % NATURAL GAS *#*#
(ENGINE TEMPERATURE - 1420 °F)

Run C # 1-1 C # 1-2 C #1-3
Test Date 01-17-91 01-17-91 01-17-91
H20 Inj. Rate, Lb H20/Lb Fuel 0.751 0.746 0.750
Excess 02, % 15.21 15.43 15.29
co2 : 8 3.80 3.40 3.20
Moisture , §% 7.62 7.31 7.95
Barometric Press., in.Hg. 30.40 30.35 30.24
Wet/Dry Bulb Temp, F 56/68 60/70 59/65
Ambient Moisture, Lb H20/Lb DA 0.0068 0.0088 0.0092
Flue Gas Temp s F 412.8 412.3 412.9
Flue Gas Velocity , ft/sec 27.22 27.56 27.67
Flue Gas Flow Rate, DSCFM 26055 26443 26266
NOx (Dry, Uncorrected) r Ppm 30.87 30.28 30.29

(Dry, Corr.to 15% 02), ppm 32.02 32.69 31.84

(Corr. to 180 cond.) , ppm 37.97 40.04 39.88

(Mass Emission Rate) , Lb/Hr 5.76 5.74 5.70
CO (Dry, Uncorrected) + Ppm 32.62 23.54 29.53

(Dry, Corr.to 15% 02), ppm 33.84 25.42 31.04

(Mass Emission Rate) , Lb/Hr 3.70 2.71 3.38
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**% ISOM TURBINE # 8 100% NATURAL GAS ##w
(ENGINE TEMPERATURE - 1420 °F)

Run C # 3-1 C # 3-2 C # 3-3
Test Date 01-21-91 01-21-91 01-21-91
H20 Inj. Rate, Lb H20/Lb Fuel 0.504 0.546 0.547
Excess 02, & 15.95 15.95 16.00
co2 , 8 2.80 2.60 2.90
Moisture , & 6.86 7.19 9.12
Barometric Press., in.Hg. 30.37 30.37 30.37
Wet/Dry Bulb Temp, Fr 43/48 44/47 41/44
Ambient Moisture, Lb H20/Lb DA 0.0048 0.0055 0.0047
Flue Gas Temp F 412.6 418.7 416.1
Flue Gas Velocity , ft/sec 29.10 29.01 29.46
Flue Gas Flow Rate, DSCFM 28063 27678 27662
NOx (Dry, Uncorrected) ¢+ Ppm 31.24 27.39 25.93

(Dry, Corr.to 15% 02), ppm 37.24 32.63 31.23

(Corr. to IS0 cond.) , ppm 43.23 38.50 36.93

(Mass Emission Rate) , Lb/Hr 6.28 5.43 5.14
CO (Dry, Uncorrected) r Ppm 14.85 22.07 24.29

(Dry, Corr.to 15% 02), ppm 17.70 26.29 29.25

(Mass Emission Rate) , Lb/Hr 1.82 2.66 2.93

All other pertinent information concerning the emission
compliance test is contained in the Appendices. The field "raw”
data is presented in Appendix A. Equipment calibration data is
contained in Appendix B. Data calculations, manufacturer’'s
specifications, calibration gas certification, and process data
are presented in Appendices C through F. Chain of custody,
resumes, and personnel information are presented in Appendices G
through 1I.
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Valve
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ID=5,98"
) _ Heated Line
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-
Calibration
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Meter Control Valve
Sample Transport Line
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Gas Gas Flow Control Control Valve
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Figure 1: TENERX Continuous Emission Monitor (CEM)
Test Trailer and Sampling Configuration
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A 7160’//136 /p/o/ do?{s
!/ Sor .;..ftL 7‘fJ 9’

DETERMINATION OF MINIMUM
NUMBER OF TRAVERSE POINTS

By using the top figure on the following page determine the number of traverse
points recommended by both distance A and distance B, which have as units of
distance "stack duct diameters". (This figure must be read vertically from
either the top down, for distance A, or from the bottom up, for distance B)
The greater number of traverse points, as determined by each of the two
distances will be the number of traverse points recommended for use. Sketch
a drawing of the stack below with both distances A and B and duct diameter

shown. Show both elevation and plan view,

How Distances
Are Determined d’éﬁi‘)g

Distance A (in feet) 3 (in duet diameters) O.8502
Recommended Number of Traverse Points as determined by Distance a / 4

Distance B (in feet) /2 (in duct diameters) .2 ooy
Recommended Number of Traverse Points as determined by Distance B /5

Stack Diameter Port (in feet) .5'.75/1 or S’ //y/‘

Date /'/?/’ }/

l)' ] . /7,‘ - /p o

Yirrmr b Y1 Y 2

Now, 1972 Draga:r



Minimum number of traverse
Disturbances"

TRAVERSE POINTS LAYOUT
FOR CIRCULAR STACKS

+ Upstream and Downstream.

NUMBER OF DUCT DIAMETERS DOWNSTREAM FROM PORT

(DISTANCE A)

points per sample obtained from "Distances to

NUMBER OF DUCT DIAMETERS UPSTREAM FROM PORT

(DISTANCE B)

. 1.5 . .5

:‘"’ 50 L3 1lo Al L4 L 2 lo L] 2
=
e 3
w 40 | . 4

h ber at st -_—
3 Use higher number steps PORT For non-circular
S »l 8 J stacks the hydraulic
: 24 or 25+ — diameter DH is useqd
© 20 where:
&« 20 | 16 b
g Sbuiniabvedniala e DL 12 4(Area duct at port)

e 7

= 10 | See SPM Figures 2-3 and 4.1 5:.............: H (Perimeter duct at port
§ for explanation of asterisks. 8 or 9+
— LX)
E L L 1 1 A 1 A
x 2 3 4 5 6 7 8 9 10

J
peY]

[,

1

LENGTH FACTORS
(Fraction of stk. diam. from inside wall to traverse pt.)
Traverse
Point NUMBER OF TRAVERSE POINTS ON A DIAMETER
Number 2 4 6 8 10 12 14 16 18 20 22 24
1 .146{.067 |.044 {.033 .0251.0211.018/.016 .014].013(.011 {.011
2 .854[.2501.1471.105 .0821.0671.057.049 044.0321.035].032
3 .7501(.295(.194 |.146 .118].099{.085 |.075 .067{.060 1|.055
4 .933(.705(.323[.226 .1771.146 {.125}.109 -0971.087 [.079
5 .8531(.677 [.342].250 -201/.169].146.129 .116 |.105
6 .9561.806 |.658(.355 .2691.2201}.188 .1651.146 1.132
7 .8951.7741.645|. 366 2831.2361.204{.180 . 161
8 .967[.8541.750(.634 375(.296(.250|.218 .124
9 -9181.823 1731 1625 1302 300 T 56T 1350 |
10 2975882 | raa] sy .6»1&*'.1)1}t‘.i15 L2702
11 L9333 (.854 730|.704 S6121.393 1,323
12 879 1901 .83 L7641 .60 1007 | 300 i
13 '*“iﬁ]fﬁﬂﬁﬁﬁ?%?iﬂ.&ﬁ"ﬁb:'
14 LOB21.915 0,855 . 796 .739(.¢77
15 951 1.691{.83% 792!.72u
16 9141.92591.871(.820{.770
7 9SS I TE54 606 ]
18 986 [.933[.864 [.839
19 L9061 1.913 . 468 '
2 ! | ST 940 L gus |
KB T B R R } T ."USj.‘.‘.‘l j’
22

G ‘,

SHY g
I )
l" ki



o i Y .4 VAR & 4 4=
/Som 7o/8ie F 7 « &

TRAVERSE POINTS LAYOUT FOR CIRCULAR STACKS - cont'd

v ) f/ rl
Stack I.p. at port 7/ "_/_Q feet  Port Extecnsion / feet

Traverse Column A
Point Length Factor
Number from Previous Column B
Page, KL l(L X (stack ID)
1 Q. 033 0.0-’._![7/.75)r7{n‘- é.LZThe port extension
distance is the
2 o./0S 7/ 78/ distance from the

nozzle to the reference

3 ﬂ/?’/ /V./7 point.

4 2.323 2 7j\_3_ Column B contains the
: - distances from the
5 0.677 52 ¥Z reference point to

the sample points.

6 0. Y0s 4208
7 p. /[%s ird7
8 0.%947 7363

10

11

12 For non-circular stacks the

' traverse point layout must

13 be recorded and identified
on this form.

14

15

l6

17

18

10

20

21

22

23

24

Measure (rom the nozale, a diot o e cual to UL Lort extension aralorar kb
this 1)Oi111. as a reference point ftrom which all 4;“],-,,-{““-“1 (!ir;t_-”h:,.,. (fr0m

Column B) are measured.
Date /" //’ 9/

—
Sidgnnatiren S sess /I././,, - . A



75/\/5‘2!’ come.

STACK SAMPLING FIELD DATA

~ PLANT NAME  Swde o é‘,c,, /f.,é, cts STACK NAME  /op M DIA #'7
DATE ¢ Z(?Zﬂ oreraToR (1, 7 SAMPLE NUMOER (B 2-/  STACK HETGHT ~4¥t

STACK DIAM. (ex1t) g 9F'STACK DIMM. (portE 5 STACK PRESS, n.110) ~ 9,08 0ARO. PRESS. (In.Ha0) J0.2(

Tima

Yoluma

PROBE NUMBER _ PICF . {7/ DGHMCF OZ.‘ 7/1.’?"’ PUMP NUMUER &£ A/ < 17 o
NOZZLE NUMBER ~— NOZZLE AREA — FILTER NUMBER ,——. OUT WEIGHT GRAMS _“;__
METER NUMBER _fﬁ:_u_L K FACTOR ORIFICE CONSTANIS ¢ b
LotecK ohee 0.0 @ - 26 My losd leak Chock
o | 5 7 | | B2, i | sl | | ron
N1 e 200070022 |44 laea e |pg | 16 279
2 |5:20 126%.79] A2 [y (2w ey e 16 3%o
3 15034 |aro$2 (049 119 lawt e e | (& 382
Y (3% laizaap 18145 l2e3 |09 lLe | 10 381
s S92 [ty lp.ae 12602 | 1o | LG /6 384
L S:¥e ek lo.19 | 1.9 [abl | %0 [ee | Jo 382
2 185034 .14 ) 2] | 10 | L] L 3¢/
€ 1859 e.iVp. )0 | 1.9 Lol e |49 | 7L Fo
<S8 [229.617
'_|uof Ra2e3| 0.20( 1.y 200 | Ly z-) A 22 2
2 b0 332,19 2.16 1.9 lag® | L8 | LS 1, |47 ;
1 X {L:u/ 1alislp.20| 1N |28 | Yo |l LB /16 i | 472 |
4 [0:13 2380210.09 1y €2 20| 68| A | _____i!_l‘f'} _____ '
£ leear lagrrglo20 [ 1n las1] 20 loa | e Hqn
L JetaLayaglogf [t [3€2 (%% |6 | 1@ | |t H
2 |6:2v 298741014 1) 258 |70 S | 1 | | 4y !
§ 16:3YR el pyp [ty Jas7 |70 eS| 41 AR
0:3% 204 qp ﬁ | |
J _
S I R
(i | |17 6.1 |ca4 .88 |
e 0895
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IMPINGER CATCH

Somple Number d’Z’Z Stock Nome_/30sM _PIB 7  Company Nome e % e prise /?’oa/.

Amount of Impinger Tip
Impinger Number Solution Used Solution (mi11§1iters) Conf1gj23tion
1 Y. X% 200 | todted

2 /50 280 m 7 68

Hodtud

Hodilo,d

Flask

TOTAL WEIGHT GAIN OF IMPINGERS (grams) 98)' ,

Independent Verificotion of
Colculations
Shown Above

Explonation: Someone other than the person
who performed the original work ond ossoci-
oted colculotions must verify that these col-
culations hove been performed correctly,

/24/ f &w";;é«d

Signoture/

2-7-%/

Lote

Weight (groms)
Finol , la Vn S

——
Initiol _262.2
Weight gain 95 ool

Final Q&5 [
Initial _243. ©

Weight gain a.

Finol Q= ‘
Initiol _&_[___

Weight gain  QOwm |

f

Finol
Initial 2
Weight gein .

¢y. <

i

Finaol
Initiol
Weight goin

Final
Initiol
Weight Gain

i

Final
Initial
Weight gain

i

|

Date I/Q /’A
o~

Signoture

Date

Time

Signature

a7,

URGAT ANALYSIS RESULTS

Gas Froctioncl Port

LUy 30"
()2 78, ©
CQ

K

)
e

or-17-%)




L0 LA T
Tl #ee-
PRELIMINARY VELOCITY DETERMINATION

If preliminary velocity is not determined by the following
Procedure please state how Preliminary velocity was determined. 7

Traverse Ap (inches H50)
Pt. I 11 IIX

Date

|
Time ! :
For Preliminary Velocity Calculation,
1 Isokinetic Sampling:
l. Use calculator to sum the square roots
of all Ap's and divide this by N, the

number of Ap's.

2

3

4

5 Aver. {/Ap = IV AP
N

6 aver. Vop = (L.6i38) - 0.4/3¢

7

8

9

(16 )

(units are inches H,0 to the one
half power)

2. Obtain the pitot tube calibration
10 factor for the probe used. Probe

No. Pitot Tube Calibration
11 Factor e {Shown in the
equation below as PTCF)

12

13 3. Calculate Absolute Stack Pressure:
Measured Stk. Press.

1 (gauge) —e.0%  “Hj0

(Measured stack press. may be (+)

15
or (-))
16 ' Preliminary Atmo. Press. 20, }_é "Hg
17 L
Stack pressure in inches of water
18 (gage), times 0.07355, plus the
19 barometric pressure in inches
—_— mercury equal to the abtsolute
20 stack pressurc in inches of mercury:
2 - ;
21 —_— . ( 0.03) P (L07355) . BO-"Q Yin. He
22 = Stack Pr.ogn. 30,1S4i33. s
23 :
4. Calculate average prelimiiary
24 _ velocity, v, in feet per cecond
_ as shown below.
(Stack Temp. °R) ( -
V= (85.48) (PTCF) Average YV 4p)

"ole. Stk. Press.
Ve, _jnches Hg

Vo= msag) (084 / Q.88 +468 7/, 88 ( 0.4/34 y 29 980 (1 /sec
VoC2B24b (302864 ' '

o/ ~/7-2f

&9&& = (6o) (0.?143)(17.7&)) (13.0783)(%)%% Cate

Time

= '28, 354 8 DSCFM ' Signature “{3 'oé -
n-7




Sample No. 7#E2-{ Stack Name_-R oM (;(,J./T#T Company Name E"#— M

FIELD CHECK OF MOLECULAR WEIGHT

(To be used when substantial changes have occurred in the moigture fraction)

Molecular
Weights Moisturc Fraction Partial Mol. wt.
H,0 ) [ 0,0832 - .. 4%
Orsat Fraction Dry Gas
Fraction
co, (44) (o.03b ) -

0y (32) (o lbp ) =
co (28) ) 03068 =

N, (28) ( 0,8/14 ) above) = 26,749
29.176 -

Molecular Weight of Stack Gas . . . . . . . « e 4 . . Ht%

(Sum of partial molecular weights)

FIELD CHECK ON MOISTURE FRACTION

Corrected sample vol. (DGV)

(net vol) x (DGMCF) = Sl ft3
Avg. meter temp., TM = Avg. meter temp. °F + 460 = £28%7¢ °Rr
Total imp. wt. gain, MWC grams H,0

Pressure at meter, PM 39 x@L” inches Hg

Moisture {(MWC) (1.335) liters
Fraction = : am 1,0 : -
(wc) (1.335) llters| . [ (DGV) (Bw) . liters °w
[ gm H,0 (TM) (499.4) ££3 in.ty,
Molsture _ (7&, ) (1.335)
Fraction ~ - —30 388 ——— o,Q£3z__
[ 981 )“-33")] ' [@M wv».w} -
(e
L X1e
Ury Gas Fraction - ! - (moisture fraction) = 1 - | °°0852 ) - _piﬂé@-
Date _ o(-—"?_?/

Signature _,QZ‘f
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STACK SAMPLING FIELD DATA

PLANT NAME £ 2o STACK NAME _ € Byl D;L“ ?

DATE ¢ [‘2 ZQ‘ OPERATOR @ - STACK HEIGHT w43£t_

/
STACK OIAM. (exit) 578" /stack onax, (port) $-9F STACK PRESS. (in. 110) ~0.& 8 DARO. PRESS. in.Hy0) F0.26

a0
PROBE NUMDER __ P PICF . .

NOZZLE NUMBER

e

SAMPLE NUMDER (O e~ a

DGMCF PUMP NUMDER €71/ 0

—

NOZZLE AREA —~ FILTER NUMOER —— OUT WEIGHT GRAMS
METER NUMBER ca-lgo K FACTOR — ORIFICE CONSTANTS ¢ — b —
Lok cloide; 0.0 @ 25 Hf'
ODRY GAS
Clock °§th:’ In::cs In::es Troba rsu::g;i?uns I::::h::cl‘ig Tu\p:::lure Tem;i::g:ure
Point | Time |Reoding | H,0 Ho0 | Fe=~P. [TATeT TUGLIEE|  Gouge *F °F
2| 7:o¢Jf@1.rz 0.19 2.0 |2¢r]| ey |88 | i\ 457
v T (0L g st lp.20la. o 125 [ L |8 | Jla b A
?_1tolaehielod2 2.0 380 |69 |68 | 1L 4o
Y 90y kerea| o9 oo o589 |69 |68 | L 4ao0
£ %08 We8.9100.18 Qo |25 |20 |LE | 1L o5
e '):u.ﬁa.qr OlLb |20 (262|770 |8 tL Yrg
T 10 Rweea|o0.2 [2-2 [282 | 26 | W8 o Jdto
£ 130 184 |10 |20 |aLe | e |Le | UL |45
223¢ (2830
KH 1w baang| 020 |20 (259 |49 s | .
« R 1748 RSL.24ylpro (2.0 [25¢ | S | o9 'S | s \
| 2 lo:ea bgosy 9.1813.0 [259 169 o3 | s | 31
e [7:3'4. !zn.sl o) laeo |aseo | L9 ]oﬁ‘ i | _lzes
e~ ld:u Ja?éﬁ?. b.20 ]z.o 28/ [ 1o |6S 1 HA | 38/ o
e |Plod 20058 02| 2.0 |aga |T7o |10 ' 1 G ;?31
3 [8:e8 304 ialdq( | 2-©6 a2 |20 |70 » & | 389
& |B:7a 2027002 |26 las2 |10 | 20 Le | 260 ,
816 (31162 !
+ ' — l -
Gwinlce:d | Tho | (435 |87 _Hob2
Somplo Hat 9.1
Tima Yolumn




LENERX com

IMPINGER CATCH

Somple Number { #1-.2 Stock Nome_/Sont DIRFE?)  Company Nome itden Fassc Bredec s

‘ Amount of Inpinger Tip
Impinger Number Solutton Used Solutton (milliiters) Configurotion Woight {groms)

. He 6 200 | Mod. Finol  2510.8
Initiol Q& S j

Weight gain

2 My 2 200 | £S Final 295,
Inittal 2¢e 9.
Weight gain

3 g o ¥y D Mod Final DA
Inttiol _ 0,/

Weight goin o~ |

4 .(,'/ - = 7!49 /‘1047/ Finol 292.')__
Initiol 2 ’
Weight gain

i

f—

l”

5

5 Final
Initiol
Weight goin

|

4 Final
Initiol
Weight Gain

Il

Flask Final

Initial
Weight gain

i

l

TOTAL WEIGHT GAIN OF IMPINGERS (groms) ‘Og‘gi

bate . 7, ’7/1 '?//9/
Stgnature Ct 7—.

Independent Verificotion of ORGAT ANALYSIS RESULTS

Calculations

Shown Above Gus Froctional Purt
Explonotion: Someone other than the person o ? ('
who performed the originol work and assoc{- 2 .
oted colculations must verify thot these cal- Uy 1.0
culotions hove been performed correctly, o

N‘)
sy [Ewn 150 -9¢
Stynature” P Bate 0(— (7 ?

Z’//" 7/ Time

Dotle

Stgnature




TseM (Lt k7
PRELIMINARY VELOCITY DETERMINATION r"‘# CZ"‘,

If preliminary velocity is not determined by the following
Procedure please state how pPreliminary velocity was determined. ;;7

Traverse _8p (inches H,0)

Pt. I II III
Date |
Time s l
For Preliminary Velocity Calculation,
1 Isokinetic Sampling:
2 1. Use calculator to sum the square roots
3 of all 4Ap's and divide this by N, the
number of Ap's,
4
5 Aver. {/Ap = IVap
N
6 Aver. {/4p = _(-45%8) = 0.4
; (16 )
(units are inches H)0 to the one
8 half power)
9 2. Obtain the pitot tube calibration
10 factor for the probe used. Probe
No. Pitot Tube Calibration
11 Factor ) in {Shown in the
12 equation below as PTCF)
13 3. Calculate Absolute Stack Pressure:
Measured Stk. Press.
14 (gauge) —o.08 *"H0
15 (Measured stack press. may be (+)
or (-))
16 Preliminary Atmo. Press. 30,?‘; “Hg
17 Stack pressure in inches of water
18 (gage), times 0.07355, plus the
19 barometric pressure in inches
e — mercury ecual to the absolute
20 stack pressure in inches of mercury :
2] - (~68 ) in.r,0 (L07355) (30,26 )1n. 1
22 = Stack Pr.oogs. i zﬁ in. Hy
23
E— E— EEm—— 4. Calculate average preliminary
24 velocity, ¥, in feet per second
_ as shown belcw.
(Stack Temp. °w) Vo
Vo= (85.48) (pTCF) (AVCIJ(](.‘ Ap)
Mole. Stk. Press.
vt inches lg
Voeoetaan (ggd) / Hooi 4o =870 o416l 1+ - 30,142 .
V(L8270 ) (30264 )
28
Qetd = (€0 ) (0.9094) (20.042) (28078 8)€ 370_6)(,{%) o/412- 2
= 28,(30.0 PSCFM Time
Signature —{3'}?,

n-7



Sample No. TG 2-@ Stack Name IWM#7 Company Name 7. Pﬂ‘: Fe

FIELD CHECK OF MOLECULAR WEIGHT

(To be used when substantial changes have occurred in the moisture fraction)

Molecular
Weights Moisturec Fraction Partial Mol. wt.
H,0 (s . .., ... [ 0.0806 - x’: A
Orsat Fraction Dry Gas
Fraction
co, (44) ( 0,030 ) i -

o)) (32) ( P, {£2 ) =

o (28) ¢ ) o34 =
Ny (28) ( o0.8M4 ) (:;:ve) = — 24,826
29.07¢6 -

Molecular Weight of Stack Gas . . . . . . . e e e e e '28-27é
(Sum of partial molecular weights)

¥

FIELD CHECK ON MOISTURE FRACTION

Corrected sample vol. (DGV)

(net vol) x (DGMCF) = &.0/5 ft3

Avg. meter temp., TM = Avg. meter temp. °F + 460 = 3;9./ °R
Total imp. wt. gain, MWC /95':5 grams H,0

Pressure at meter, PM inches Hg

Moisture (MWC) (1.335) liters
Fraction = m 3 am N0 - -
(Mwc) (1.335) liters | , (DGV) (PM) liters °R

[ gm H,0 (T™) (499. 4) ft3 in.Hg
Moisture ~ { /&5) (1.335%) 7
Fraction ~ : : _Ol_oeoé

[(103:5)(1-33'))} . [(5@/5) ( 30.407) (.zrm_a)]

(§29,7)
Lry Gus Fraction < ! - (moisture fraction) = ] - ( 0-9906 ) = O'Z!Zi—
Date o~ (7_?’

Signature /8 ,@
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ENERAX conr

STACK SAMPLING FIELD DATA

~ PLANT NAME _M( ﬂgpdq,“{g STack nawe _ESIm Dea B D
oate _+Jrg/eB  oremator o SAMPLE NUMDER (Pd=F  STACK HEIGHT AM3ft
STACK DIAM, (ex1t) ﬂ’sn\cx DIAM, (poru_j_,Li/ STACK PRESS, (In.l“r))’s'ei_dé_ DARO. PRESS. (In.H0) 30.22
PROBE NUMDER & rice o yd OGHCF ”,”‘ PUP NUMDER €47/ o
NOZZLE NUMBER —  NOZILE AREA — FILTER NUMGER ——  OUT WEIGHT GRAMS =
METER NUMBER gos~ s4p K FACTOR — ORIFICE CONSTANTS ¢  — b_ T
Wee ) el X o.00 € -7!"."!
DRY GAS
Clock | toter: Inches Inches ;';.L; rewRATURE Ik::h::cl:lg Tempg‘:':ture Tem,sar::tuu
Point | Time |Reading | Hy0 Hp0 Tnlet JUGtIet] Gouge F °F
Poer®l | 1 ooy (Massloal | .o [249) o5 | 08 1 267
2 1948 n3..9/0:18 | 1o [298] 6S | LY 3 372
? (922 |316.49[0.26] .0 248 70| 89 2 Yio
o |87 [M8.eilpao]; o (2] | vo |03 | 9 AL
§ Pree 33198 |oao | o |35y | 20 [ | 9 383
G _[9:9Y [322.00 Odg | 1.o |25 |10 | LY N 382
2 19:08 (321004 | o |ast |76 |ey | S 382
8 [9:0% 12t/ |00l | 1o [255 |20 (0§ ) 353
.16 |33l _
poer# 2 I[Py [33149S) 220 1o [243 | &f |19 0 456 |
2 9738 (33302 92) | 1.0 |ays L? L)Y 1 $70 |
2 '9-‘34 ]r}g,:g oar | 1o 291 195 | q 9 x’ BRZ2d R ‘
Y ,?.’Juj?sf.cy p.2ll1-06 l2s0{90 g ! 5 | | 430
v 19 4o fJ!‘?.oz d.a]ll .o nagc] | le |LR R ‘ 443
e 175‘(‘/ f.?‘ihi.! 2.1 | 1.O 259 1Yo |1, S 1 | Ai H St
2 NV v 0] | .0 Jas? o | b 7 ! [ <2 .
& (962 398,43/ 0.10]1-2 |2¢) |20 |6s 7 | ¥26
7% [3S0.80
| B | R
(w0 | 698 ﬁq | _ 4lehy
9.

Mot
Yolumag

5 1
Sovngile

Tima
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Somple NumbeCol-S Stock Nome_Z¥ ey #%

IMPINGER CATCH

Compony Nome

QE

Impinger Number Solution Used Solution (mi11111ters) Configuration
1 L O 20¥

Impinger Tip
Weight (groms)

M a( Final so

2 s o 200

Initio} 2"7! l

Weight gain o,

;

3 _%

>~

Sloa pud 26592

cJ Final 27Y.7
Initiol Jg s~/
Weight gain _ Q¢

Ao Final /2
Inftiol (=)

Weight gain ()

/1401 Finol _28¢. 2

Initiol 63,2
Weight gain /& .0

Final

F

Initial
Weight goin

l

Final

Flask

TOTAL WEIGHT GAIN OF IMPINGERS (groms) ?{' (};

Independent Vertfication of
Calculations
Shown Above

Explonotion: Someone other than the person
who performed the originol work and aossoci-
oted colculations must verify thot these col-
culations have been performed correctly,

/?‘e/ /-;fﬁ—;v‘—ﬂ

Signolurc

LN T/

Dote

N

il

Initial
Weight Goin

Final
Initial
Weight gain

Date ’(/17‘/}/

Signoture c 7-

i

|

ORGAT ANALYSIS RLSULTS

Gas Froctional Port

o, 3.4
()2 14‘7
co
N, _BLE
Date //, 71/?/

Time

Signoture c 7




LSt U # /
PRELIMINARY VELOCITY DETERMINATION T¥Cz3

If preliminary velocity is not determined by the following
pProcedure please state how Preliminary velocity was determined. 7

Traverse dp (inches H,0)
Pt. 1 11 IIY

Date

|
[}
Time !

' For Preliminary Velocity Calculation,
1 Isokinetic Sampling:
l. Use calculator to sum the square roots

2

of all Ap's and divide this by N, the
3 number of Ap's.
4
5 Aver. /Ap = LV aAp

N

6 Aver. {/8p = 4 413) = 8 .94/832
; (26 )

(units are inches H,0 to the one
8 half power)
9 2. Obtain the pitot tube calibration
10 factor for the probe used. Probe

No. Pitot Tube Calibration
11 i Factor 0 th (Shown in the
equation below as PTCF)

12

13 3. Calculate Absolute Stack Pressure:
Measured Stk. Press.

14 (qauge) 0. 06 “Hy0

(Measured stack Press. may be (+)

15
or (-))
le Preliminary Atmo. Press. 20,22 "Hg
17 —_— Stack pressure in inches of water
18 (gage), times 0.073SS, plus the
barometric pressure in inches
19 —_ mercury eqgual ¢o the aksolute
20 stack pressure in inches of mercury:
-1 0,06 ) 0 (L07355) (3022 )in. i
22 = SBtack Pr.ous, 2-2‘6 i, by
23 i
4. Calculate average preliminary
24 velocity, vV, in feet per secend
_ as shown helow.
(Stack Temp. °R)
. ( 1ge \/»,
V= (85.48) (PTCF) Average Vip)

“ole. Stk. Press.
vt inches Hg

Visooeean (0,84 / (4"4‘6%'874’6 (041832 ) '~‘§—0~‘§-—/—0—-— tt/sec
V(28068 ) ( 30,216 )

QstL = (¢) (0.8 98co>(zo;w>(w.am{-§%)(—’—‘-‘—“’- or~11-%/

2792
= 28,444 psctMm Time

Signature "@- '(l .

n-7



Sample No. 23 Stack Name TS M #7 Company Name EJL Pﬁ[uof;

FIELD CHECK OF MOLECULAR WEIGHT

(To be used when substantial changes have occurred in

the moisture fraction)

Molecular
Weights Moisturc Fraction Partial Mol. wt.
Hzo (18) « o 4 e o o [ 00[0190 - '.emz
Orsat Fraction Dry Gas
Fraction
co, (4¢) (0038 ) i =
02 (32) ( o.M47 ) =
co (28) ( ) o880 | |
(see
N, (28) ( o 8/ above) = zb.21] -
29.196 . .
Molecular Weight of Stack Gas . . . . e e e e 29.01'3'
(Sum of partial molecular weights)
FIELD CHECK ON MOISTURE FRACTION
Corrected sample Vol. (DGV)
(net vol) x (DGMCF) =m3ILft3
Avg. meter temp., TM = Avg. meter temp. °F + 460 = ﬂz.;zs_ °R
Total imp. wt. gain, MWC ﬂ.g grams H,0
Pressure at meter, PM 30394 1inches Hg
Moisture (MWC) (1.335) liters
Fraction = " ( QI)“ 1(‘20‘ v .
(Mwe) (1.335) ters | , DGV PM) . iters "R
[ gm H,0 (T™) (499.4) TR in. Hg
Moisture _ (458 ) (1.1335) -
Fraction - ’ 0'/_°/?_Q
[(9!.5')“335)] + (TR (30.294) (4()9,4)J
($29.379
Dry Gas Fraction = ) -~ (moisture fraction) = 1 - { 0,101?0 ) = o8 (4
Date O{”{'?‘?,

Signatuwre /B,Df_




nd

v

75VE/D’ conr.

STACK SAMPLING FIELD DATA

PLANT NAME _Ea e [erse [roducds STACK NAME  ZSorn, 77

DATE /-z/ -7/ OPERATOR = C §— SAMPLE NUMBER éﬁ t STACK HEIGHT ~43&

STACK DIAM, (exit)$. Z STACK DIAM, (portS?Z STACK PRESS. (In. H0}+C3, O ([  BARO. PRESS. (In.Hp0) 3@ 4 “2
Aﬁ .53

PROBE NUMBER  § PTCF b 29 OCGMCF __ 0. 58% PUMP NUMBER £/ - | 1O
NOZZLE NUMBER — NOZZLE AREA - FILTER NUMBER — OUT WEIGHT GRAMS —
METER NUMBER £41-1/0 K FACTOR ___‘/___ ORIFICE CONSTANTS o b —
Lraleafl ahoel o053 @- 2. 25 Losh leefe ok .04 @ 25
“T ory Gas
Clock D;:tf:s In::cs Inﬁ:es Proh e TE”';EEE?”RE I:::h::cl.ig Temp2::ture Tem;i::gture
Point | Time |Reoding | H50 H20 |Temn [Inlet [UGtIet]| Gouge °F °F
| _11:09 iS0%er]ase | 932 |LE |Wg 7 ¢!
22 (swziloa8 | 1 lase [ (8 g g 372
3 ity [ sra.gijoan | G |08 [0L8 ? 389
Y e @533 | 1 layq |eg [ws | N EAL
S ag|St8jologd | ) |as? w8 LB | 0 3€e
b 129 [S2s.8v|0g% | | A% | LB | LA 1 392
T _{1:32 |sar.gylo.0 { 150 |49 -8 2 387
£ e sirsol6.10| | 252 L3 kg 2 37y
__pll'¥! |sAf,023
L) sagaroal | | 549 ey lue | S w 128
* sy |1830,%0|0.30 | 254 |69 | (2 2 #56
2 |osss3reao.3l | 1 g9 (L3 L | N 459
o gy Is3siedlpusy | 1 b0 |LS 16y | 42p
< |o;03 [S7238loyd | ) o6l |49 |y | 3 472
& 16 [SYeri o 14| 26l | b1 |y N der
2 120 [$97.39 (D, 1) 1 2S€ | b7 | (9 . il
£ 124§ Isys.grle.lo | |\ 2 1t L9 ~ 473
2:%9 159812
(4 |07 (o301 1 7425 (o g 3118 417
Somple  Not 8 467

Time Yolume



7£'A/E/ll’ comn

IMPINGER CATCH

Somple Number =£'J Stack Nome /soM 22334 7 Company Nome é(u /e/r,)r/:;e &d

Impinger Number Solution Used
1 ¥;0

Amount of

Solution (mill{liters)

200

Inpinger Tip :

Configurotion Weight (groms)

2oo

o dibed

£ 4s

Final £ Z‘sﬂ
Inttiol _2& /.7
Weight gain ¢ Z-¥

Finol = LR > 2

Initial 5.8

Weight goin - 2.6

Finol 4o

Heded

Initial O

Weight goin

~ 200 g

»/,J/A// Final 376 .5
Initial 65 .
Weight gain 0.

;

Final

Initiol
Weight goin

!

Final

Flosk

TOTAL WEIGHT GAIN OF IMPINGERS (groms) 7{5

Independent Verificotion of
Calculations
Shown Above

Explonotion: Someone other thon the person
who performed the original work ond associ-
ated calculotions must verify thot these cal-
culations have been performed correctly,

rjégj/ﬂa///é,
ignature v

2L

Date

Initiol
Weight Gain

it

Final
Initial
Weight goin

Il

|

Dote /- izf/i ;b/

/Z(,./ /) e To0.
7 7 - >

Signature

ORSAT ANALYSTS RESULTS

Gas Froctionol Port

COp 3.2
02 14.9
co
N2 //. 7
Dote
Time

Signature
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J Crpgrie
PRELIMINARY VELOCITY DETERMINATION - ’ /e “(‘0 -

T# co-
If preliminary velocity is not determined by the following ‘:7/ /
Procedure please state how Preliminary velocity was determined. / /121/C’2/

Traverse Ap (inches H,0)
Pt. I 1T ITI

Date |

Time

For Preliminary Velocity Calculation,
1 Isokinetic Sampling:

1. Use calculator to sum the square roots

2
3 of all Ap's and divide this by N, the
number of Ap's.
4
5 aver. {/Ap = IVaAp
N .
6 Aver. \/Ap = { ) = a3/5577
; ( )
(units are inches H,0 to the one
8 half power)
9 2. Obtain the pitot tube calibration
10 factor for the probe used. Probe
No. Pitgt Tube Calibration
11 Factor (Shown in the
12 equation below as PTCF)
13 3. Calculate Absolute Stack Pressure:
Measured Stk. Press.
14 (gauge) -—o.0¢  "H,0
15 (Measured stack press. may be (+)
or (-}) .
16 Preliminary Atmo. Press. $&.22 "Hg
17 Stack pressure in inches of water
18 (gage), times 0.07355, plus the
barometric pressure in inches
19 mercury equal to the absolute
20 stack pressure in inches of mercury:
21 (-0.06 ) in.H,0 (.07355) + {30.22)in. b~
22 = Stack Press. 30. 2/5é in. g
23 .
4. Calculate average prelimirary
24 velocity, V, in feet per second
_ as shown belcew.
(Stack Temp. °R) YARS _
V= (85.48) (PTCF) {Average V) Aree » 27.048/5
ilole. Stk. Press.
vt inches lig
V= (85.48) (0.5’/) / C §77 O (0305671 = 21078 . ..
V (£f. 222 1(30.2/56 )

dzr) - 3400 (2. 7202)/2/0%9/4@4/;) /7572: . 52-25 Date B

Jo.z/5é .
[np . pESTEFT2 (5T 0SNS5 Time

2699/ PI3eFM 0.7 Signature



PRELIMINARY MOISTURE DETERMINATION

If preliminary moisture is hot determined by the following
Procedure please state how Preliminary moisture was determined:

CONDENSER METHOD

Initial Meter Temp. Inlet Outlet
—_— ——

Final Meter Temp. Inlet Outlet

Average Tmp. °F TM=Average temp. + 4¢07 = $ 2¥HAg
FIRST IMPINGER SILICA GEL IMPINGER
Final we, Final wt,
Initial wt. Initial wit.

Total Gain, MweC grams Hzo
(Add the gains from both impingers to obtain total gain)

Pressure at Meter, PM, inches Hg. (For purposes of this test,
PM is equal to atmospheric pressure since AH is very small.)

Dry Gas Meter Reading, Final
Initial y ,
Net Volume 40-7/ ¢
Corrected Volume (V)
Dry Gas Meter Calibration Factor, DGMCF
V = (Net vol) (DGMCF) = (Y0.7/ (.9%3 ) = 4,/0_79{5,;3
e

(MWC)  (1.335) liters

Moisture Fraction= gm 30
s 1X] ] 1 On j
(15WC) ”.335)111'.91‘5-, . !—(\’) “ (Pr) Gao 4) liters °R
gm ”20_{ A L () . ft? in. Hg
5 “)
Molsture Fraction= ¢ 76 (1.330]
1095 ) (30.22 )
[( 75 ) (1,335)_’ + [ (499,1!)]
- s27.967
= _0.677
Dry Sas Fraction = 1 - (moisture fracticn) = )} . | y - 07202
When the mojsture determination experiment - Popood, e 0y e, ot 1,
PaGe tfor “nllecting data and recording resulte, PUOthn e dnie, caloata..
the averages: 0{
,/.pr/ =27/

Average Moj sture Fraction

/"/VJoo/ : 'ZYZZZ

Average Dry Gas Fraction
—_—_—



TENERY o

STACK SAMPLING FIELD DATA

PLANT Mve _Cadre Rase Froc)weds STACK NAME 3230y FF 7 ,
ATE o5y g orerator &1 SAMPLE NUMDCR @=Yel  STACK HEIGHT Ad3ft

STACK DIAM. (ex1t) 5.2/ sTAck OIAM. (porugzi’ STACK PRESS, (In. 1 0le@vefF$™ DARO. PRESS. (in.Ho0) 30.22

sH2SY -p oY%
PROBE NUMBER ﬁ PICF _ P, ﬂ OGMCF g, ZVE PUMP NUMBER &7 § ¢ b

NOZZLE NUMBER — NOZZLE AREA - FILTER NUMDER = OUT WEIGHT GRAMS <wa—
METER NUMBER £4-l{o K FACTOR — ORIFICE CONSTANTS ¢ — b —
Veaktheck 0.00 @ 257w,
DRY GAS
Clock D:(:mf:’ In::cs In::es ﬁ;h. TewERATURE I:c.:h::cl:lg Telnp:::lurc Temi:::ture
Point | Time |Reoding | H,0 Hy0 | /%7 - [TATeT TURIST|  Gauge °F °F
L1312 |s¥isesip g | | |ade |6% LS | 9 339
2 13 |sstey | 030 | | 4 |9 |9 | 2 37
3 [2:20 ss3.62 [O20 | | 298 |9 | L} 2 Jg2
Y [padisseoan ]| 1 i | g L1 |1 4o
S 13122 Issg.y b.:? l as! |9 |y ? 399
L 1222 sthe) oy | | Jasa lawtr |y | 8 EA R
I3 Jser.dt|otl | 1 Jlasel Lyl Lt | 9 85~
S [Bdelsetos|oqo | 1 sl |ed | 6s | 9 211 -
24y 1,809 - |
\ (51 sy sl o.20] g a4 | S | W9 0 438 I\
T (358 ISU. 25" 0.1 8 l 25 1LY 16D N 448 |
2 1377 sitefagq | ase (6% |6 ? KZx)
Y [9’.-03 [s%%.09 0-1L | | As2 | 69 16T 2 | !‘(/f,___
S |4y Ewar loge | 1 laes Wy ey 7 39
e [ siria |8 | 1 A3 1LY | LY 2 l‘lr[
2 |¥r aralonz | 1 fasy 120 (%0 | 3 | s
¥ |tip (SP64ro o | ( |ace |ne | % | 4 ly3g
«:23 [S88.8¢¥ |
L] ymss oy | 49.125 (69008 410625
Somple Nt é?./f”(

Tima Yolung



TN e

IMPINGER CATCH

Somple Number_C ¥-R  Stack Name 150H D3 #F7  Company Nome 46474:{/)//.}(, /'7/00/ )

Impinger Number Solution Used Solulion(m111111ters)

1 !ZZO

Amount of

200

Inpinger Tip

Configuration

olod.

2 //zO

200

&S

Weight {grams)

F'lnﬂl E : l\ z

Initial 26 7.
Weight gain & 5

A

w

Hod

Final R W<~

Init{al
Weight gain

E o

ﬁ/;a 6/

~Z200 <,

fed

&3.

/-2
Final 2]

Inftiol O

Weight gain

S

Finol 2 '27- {

Inittol 27000

Weight gain

Final

/

i

Initiol

Weight goin

Final

Flosk

TOTAL WEIGHT GAIN OF IMPINGERS (groms) 7 2.3

Independent Verificotion of
Calculations
Shown Above

Explonation: Someone other than the person
who performed the originol work ond ossoci-
oted colculotions must verify that these cagl-
culations have been performed correctly,

i

7 M%?m/yﬂ/ 1 z«%

Sigdbture
ai’ﬁt/ﬂ
T

Dote

Date

Signature

Dat e

Initiol
Weight Gain

Final

it

Initial
Weight gain

y- 27~ 0/

i

|

7

ORSAT ANALYSIS RESULTS

Gas Fractionol Part

o, 3.3
02_15.3
co
N2

Time

Sfqgnoture
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TesThC+-2

PRELIMINARY VELOCITY DETERMINATION

If preliminary velocity is not determined by the following
Procedure please state how pPreliminary velocity was determined. 7

Traverse Ap (inches H,0)

Pt. I II III
Date |
_— ]
Time ‘ !

For Preliminary Velocity Calculation,
1 Isokinetic Sampling:
1. Use calculator to sum the square roots

2
3 of all Ap's and divide this by N, the
number of Ap's.
4
s Aver. |/op = IVap
N
6 Aver. {4p = (( ; =
7 . .
(units are inches H,0 to the one
8 half power)
9 2. Obtain the pitot tube calibration
10 factor for the probe used. Probe
No. Pitot Tube Calibration
11 Factor {Shown in the
12 equation below as PICF)
13 3. Calculate Absolute Stack Pressure:
Measured Stk. Press.
14 (gauge) ___~  *my0
15 (Measured stack press. may be (+)
e or (-))
16 —_—— Preliminary Atmo. Press. "Hg
17 —_— —_— —_— Stack pressure ip inches of water
18 {(gage), times 0.0735S5, plus the
19 barometric Fressure in inches
—— mercury equal to the absolute
20 stack presoure in inches of mercury:
21 —_— { S O N i 113 TR Jin. He
22 = Stack by o, IS S P L I
23 T
—_— —_— —_— 4. Calculate SVerage prelimyiary
24 velocity, Vv, in feet Fer secend

as shown bLelow.

(Stack Temp. °g)

Mole. Stk. Press.
[ inches Hg

(Averagc Ap)

= (B5.48) {PTCL)

S AT (ﬂ./'/) / (Y7f£‘fﬂ (0.377/88 _45,/’72_?.// P e
VU 2Y 2722 ) Ge.7/65 )
. 2/¢3
iz—{ 22 Pare /’2/’ 4 _

Time

e
U srp = '273936"3 Signature 27 -
N-7




Sample No. é/— Z Stack Name Company Name

FIELD CHECK OF MOLECULAR WEIGHT

(To be used when substantial changes have occurred in the moisture fraction)

*

Molecular
Weights Moisturc Fraction Partial Mol. wt.
H,0 (18) [ 0.077% -
Orsat Fraction . Dry Gas
Fraction
co, 40 (3.3 ) / -
0> (32) (/5.3 ) > =
o (28) ¢ ) (”_”.L -
see
N, (28) ( g4 ) hove) -
29.14 =
Molecular Weight of Stack Gas . . . . . « + e e . 181‘272'2'
(Sum of partial molecular weights)
FIELD CHECK ON MOISTURE FRACTION
Corrected sample Vol. (DGV)
(net vol) x (DGMCF) = 4p52( £¢3
Avg. meter temp., TM = Avg. meter temp. °F + 460 = S29/S¢ °r
Total imp. wt. gain, MWC 2. "2 grams H,0
Pressure at meter, PM zo.zz inches Hg
Moisture (MWC) (1.335) liters
Fraction = N 1 q‘)n HoQ - -
(Mwc) (1.335) liters | | (oGv) (PM) liters °R
[ gm H,0 [ (T™) (499 4) ££3 in.ng
Moisture _ 2.3 ) (1.335 :
Fraction - ' Z_DJ.ZZ
[(72,3 )(1.33‘:)] ' [(/oorzq (3022 ) (.1(,“,.4)]
(sz/50
Lry Gas Fraction = ! - (moisture fraction) : ] - ( ) = &722/_

Date / - 27/' 7/
Signatwe /17/




7E/VE con.

STACK SAMPLING FIELD DATA

PLANT NAME fr) Iu &g £ Peg d bu"-f

DATE o é v éﬁ OPERATOR (A

STACK NAME __Esom

pall)

SAMPLE NUMOER ¢ of=% STACK HEIGHT .~4;&

k.U

STACK DIAM. (ex1t) S78 STACK DIAM. (port) 5,98” STACK PRESS. Jn HAT-D1 0k DARO. PRESS. (im0
PROBE MuMOER _ S PICF 0.8 DT 0. 9¢/ PUMP NUMBER &A°1790
NOZZLE NUMBER — NOZZILE AREA — FILTER NUMBER —-— OUT WEIGHT GRAMS —
METER NUMBER Z'sf- ¢} @ K FACTOR - ORIFICE CONSTARTS a — b -
Gk ol 0.015 @ :f“H_g_
DRY GAS
Cloe " | e | oo Thms | TN | MG |t e
Point | Time |Reading | H50 H20 TnleU [Uutlet| Gauge °F °F
L1507 $8%eg 01| | |27 N0 (9} | 1 32
2 ST (stiygloaB | (29 | e |71 | 0 a7
Y st [€43.99|0a8] (298172 |70 | 9 380
¥ ISt (S%.93 010 | 252 |70 (1) 3 314
S |sia3 [<gs o, 14 ] 2L | To || 7 386
e 19507 lpon 421002 | 1 |as3 |1t |9 0| 387
21821 (Lot |0, 1D ] | ase |22 |7) ? 38¢
& |r2 leetidoio. 10 | | lass |12 |74 9 7619
79 o8t
LY Leg.0e2l 020 | (245 |91 | 9 3 ¢ 4o
2 I1S99? [Guag3ioad | 2497 1 |11 ) | 45y
3 |3‘:$7 L3Sz ) age |7 71 .I > .' ' 449
¥ lsise Lib Ay 128 1 | as) |12 |2 | 5 _____1{_;4_‘,3 .
§ {G:OI iblf,?z la‘p—} { ]afl 72 |7 i 1 ! ’ ‘+‘f"§__.
e ‘6165' Lel.2o |o.] | 25 1 13 | ) ; 7 ' E 46l
X biet eez24|0.09) ) las] |23z |1 | Y 4o
613 lpaL.z2 [ p. DB | asyd |12 (1|7 |71 '
"“LFZ?.?J:
!
|
— T
A e | A-3us70930) 0.5
f
Lenplo Hat 7{”7

Tina Yolang




ZEWERY conn

IMPINGER CATCH

Company Nome 15;11Q0¢'/gl‘~( fijgggkgfx

Inpinger Tip
Configurotion

Med

¥eight (groms)

Finol JJ/- /

Sample Nuuber"l/'-? * Stock Nome Z S Ot #7
Amount of
Impinger Number Solution Used Solution (mil1111ters)
1 Ma D 200
2 Hy0 & 0D

Initial _ 27,2
Weight gain ‘/-

‘;!. Final

]

Initial 26LS,
Moo

Final

3 ﬁf_; i--DO?-c-I-

Inftial
Weight gain

Final 27.;-

4 S-‘lgu;é‘

2 %¥7.9

Weight gain .
!
Inittal 28%.9

Weight gain -5

:

Finol

Initial
Weight gain

!

Final

Flask

TOTAL WEIGHT GAIN OF IMPINGERS (groms) 20 0

Independent Verification of
Calculations
Shown Above

Explonation: Someone other than the person
who performed the original work and ossoci-
oted colculations must verify that these col-
culations have been performed correctly,

Dot AL,

gignoture

l/(l/4(7

bole

il

Initiol
Weight Gaoin

Final
Initial
Weight gain

i

|

Date /- 27/’ 7/
///

Signatu:e
URNGAT ANALYSIS RESULTS
Gas Fractional Part
<0, 7.2
o 18,1

co

N

<

Date /- 123;?/’ 52//

Time

22;

Stgnoture
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NOx

75/1/5 comr

F1ounx 6C-3—ANALYSIS OF CALIBRATION

Analytic method used
Gaszs
Date
Gas concentration (indicate units)
Mid- High-
Zero® . .
range range
un:
2
3
AVOIBOD oo rneane sttt ssssesssaneeesesaess et eeeesee e oo
Maxicnum percent devigtion
* Average must be less than 0.25 percent of span.
* Average must be 50 to 60

percent of span.
¢ Average must be 80 to 90 percent of span.

FIGURE 6C-4—ANALYZER CALIBRATION DATA Analyzer calib
Source identification:

ration data for sampling
ZP \SoM ¥ runs: L?,KAZL
Test personnel: RY,BL . CcT

Span: o-b Qs
Date:

. Analyzer
Cz:::‘deer calibration d,i\f?:?e‘:::ee Ditterenc
{indicate | eSPOnse (indicate (percent
units) (indi;:ate nits) ol span)
nits
perd | (ppcd | (ppmy | (%)
2000 QBS.......o e ce eeameeeecoeeee b
Mid-cange gas ... e oo TSR P PP OO Uo [OOSR S O
High-r8NQ@ Q&S ... ... .. ... .
- t/-
FIGURE 6C-5—~SYSTIM CALIBRATION BIAS AND Date: / 7 ?/
DRIFT DATA Run number: ——_ Kun#¥ £ 2-/
. bl 47
Source identification: g=< ; 150 #7 Span: 0= L00ppm
Test personnel: L8l oV
Initial vaives Final values
Analyzer Drift
calibration | System csayls::;ns System ;‘;’sgg‘s (percent
response | calbration ( .rcenl cahbration ( 'rcenl of span)
response o‘” an) response ope an)
Aered | Cppmd | Y3B™ | (ppmy | GIRM |66
[Zero gas.. (7] T L0 . 0 2 o
[Upacale gas s¢é5 [55.6 [-r05 | 55.7 | -095 [ 0./
Bystem Cal. Reaponse-Analyzer Cal.
System Calibration Bias « Response x 100
8pan
Final System Cal. Response-Initial System Cal Response
Drift - S « 100
pan

-



7E/V£ com

Analytic method used

F100RE 6C-3—ANALYSIS OF CALIBRATION

Gaszs
Date
Gas concentration (indicate units)
Zero® , Mid- High-
Y| gt | g
2ot e eeatm et eeer s seenerenn - eereeeee e e
Average e o

* Average must be less than 0.25 percent of span.
* Average must be 50 to 60 percent of span.
¢ Average must be 80 to 90 percent of span.

F1GURE 6C-4—ANALYZER CALIBRATION DATA

Analyzer calibratjon data for sampling

rnns; ———-——

Source identification: —£-2 130 M #
Test personnel: RY,BLCY Span: 0= 254
Date:
. Analyzer
Cz:?:eu cahbration :‘?:f"';'e Da!ferencJ
: response | O EIENCE | T cent
(indicate | (ndicate {indicate of span)
units) | nits) umits) .p
CAN A SN AN SN
2ec0 gas.... B
Mid-18NGE GBS ... RSN }
HOQN-TANGE GBS ... ...oooceeeee e eecemcmancre e ;
! i |
FIGURE 6C-5—SYSTEM CALIBRATION BIAS AND Date: 1247~ 7/
DRIFT DATA ] Run number: _.____&H.f_ éé:/___.__
Source identification: =E5 304 ¥ 7 Span: 0-25 -
Test personnel: + L,cr
Initial values Final values
Analyzer Duitt
calibration | System cSalysl;:m System g"sg‘"a" (percent
response | cakoration | o eans‘. calbraton | 2 - eﬂs! of span)
response pevcan) | response | 0‘2 span) .
. VAN C AN S S C AN ¢S SR S VO I
o o o5 :
Zero gas . Qe N L - . 0.5 o5
Doscsmoas .l vs [rZa7s |-res | 84 (-1.0 -o01s
¢ | 1
System Cal. Response-Analyzer Cal
System Calibration Bias = Response « 100
S8pan
Final System Cal Response-Initial System Cal. Responae 100

Drift =
Span



75/1/5/?)’ o

F16ong 6C-3—ANALYSIS OF CALIBRATION

Analytic method used

Qascs
Date
Gas concentration (indicate units)
Mid- High-
Zero* . 9
[“ ) rsﬁo rﬁm-
un;
E 2SS
3
AVEIBQO ...ttt smsssser s aresssenssentsna s e seenetanatsss cassessnerannen oeor oo eseensens e eeees oo
MAIGTIIM POICONE BOVIBION .........ocovuurnesesesonsssseonsversereemssssesasesesremsessssoneorererenoeroone oo oo | coseeeeasonesssssmsoessseeseeeeesense e oo oo oo

* Aversge must be less than 0.25 percent of span.

* Average must be 50 to 60 percent of span.
* Average must be 60 to 90 percent of span.

FIGURE 6C-4—ANALYZER CALIBRATION DATA

Analyzer calib

ra

_éi‘c‘)ln ;nu for sampling

. =*+7 runs; ————
8ource Identification: £L (304 -
Test personnel: A F BL_'ﬁrT Span: [ 'ﬂ!ﬁﬂ_ﬁgglﬂ
Date:
. Analyzer
Cz:mer calibration g:esg:::ee Dinererq
(ndicate response (indicate {percent
nits (ndicate units) of span)
~ o Appm L nity) | (pm BEVAN
Z@0 QBS.. .. e e I
Hgh-range gas. . ... I
1
)-(7-7/
FIGURE 6C-5—SYSTEM CALIBRATION BIAS AND Date:
DRIFT DATA Run number: ~__&L£_Q.._Z_—._/____
Source identification: £2y LS50 _# Span: z -209#‘”_“——
Test personnel: KLOL CY
inilial values Final valuves
Analyzer Dritt
calibation | System c?ls:';"s System csay'sm {percent
response | cakbration ( pét cent calibration (pércent ol span)
response | ot span) | "%PPONSE | Gt <ban) )
SR B PO sl T ol R U CO
Zero ges . . . " . .. 0/ . 06/ o. </ 0. o
oscate gos w022 159 -2 | 57 |-32 j-or
A
System Cal. Response-Analyzer Cal.
System Calibration Blas = ponse x 100
Span
Final System Cal. Response-Initial System Cal Response
Drift = x 100

Span

o



7£/V£'H’X come

Filoumz 6C-3—AnaLYs1s OF CaLisraTION
Gasks
Date

Analytic method used

NOx

Gas concentration (indicate units)

Aversge

Maximurn percent deviation

. Mid- High-
203 | ange® | ranger
A\ 4 hav? Ty

* Average must be less than 0.25 percent of span.
* Average must be 50 10 60 percent of span.
¢ Average must be 80 (o 90 percent of span.

FIGURE 6C-4—ANALYZER CALIBRATION DATA
Source identification; —&a&‘ij_
Test personnel: RY,BL.CV

Analyzer calibra

tlzn data for sampling

runs: ——— s
Span: o ’#!l
Date:
! Analyzer
Cylinder Absolute
value (:l;b!art'uon diference D(-M:rr:::‘
{indicate PONSE | ndicate | (P
its) {indicate nits) of span)
(pom (iois (oe (90
I “?rh"/ ‘TT.’)——'_ =
Rerogas............... .. ORISR UNRTUN: FORIOON
id-range gas ... e
HQh-18nGe Qas ... ..o
-7- 2/
FIGURE 6C-5—SYSTEM CALIBRATION BIAS AND  Date: (=177 37
DRIFT DATA Run number: —_ Kun# C
. - foo
Source identification: 1_5 g 1SoM _#7 Span: 0=/ e
Test personnel: RY, 8L AN
Initial values Final values
Analyzer Orift
calibration System ;{sm System (:Sayls::;“s (percent
response | cahibration ( "c ent cahbration (pér cent of span)
tesponse °p° pan) | reseonse | 520 ™
_ o) ] Cppedy | LR | Gpmy | O | 66
Zero gas O o e o o 1O
Lipscale gas 5€.65| 55.7 |-0.58 5¢.8 | -o.¥s i_o,/
8ystem Cal. Response-Analyzer Cal
System Callbration Bias - Response x 100
8pan
Final System Cal Response Initial System Cal Reaponse
Drift - - 100
Span



F10URK 6C-3—ANALYSIS OF CALIBRATION

Qaszs

751/5 com

Date

Analytic method used

Gas concentration (indicate units)

Zeto® Mid- High-

CA . r:gs' raggo'

¢ Average must be less than 0.25 percent of span.
* Average must be 50 10 60 percent of span.
© Average must be 80 to 80 percent of span.

FIGURE 6C-4—ANALYZER CALIBRATION DATA

Analyzer calibration data for sampling

Source Identification; ~£.2 150 M ¥ runs: —————
Test personnel: RY, 8L CY Span: 0254
Date:
Analyzer
ng?&cr | calibration d’;?;:)'zlce Ditterenc
gindicate | f€3panse (mdogatce (percent
umits) | (nocate it of span)
’ nits) units) (:/(
B IS R 2 N G Y
2er0 Q8S... .o OO A ; L
Midrange gas s |
High-range gas... ... | ; ]
il 1
FIGURE 6C-5—SYSTEM CALISRATION BIAS AND  Date: 1:17:7/
DRIFT DATA Run number: ____&Lﬁ.ﬁ_ éé:..z____
Source identification: ==" v \SoMd *7 Span: 0-257%
Test personnel: XY, L,cT
Initial values Final values
Analyzer Dnift
calibration | System cs:s:; System ng[sgf?s (percent
response | cahkbration { y cent calibration { orcent of span)
response per , tesponse ! P

(A ICANNE Sl A U O
@ loes | o o + O .05
N A (-/5 /0 | 8325 - 115 -0.75

Zero gas .
Lipscaie gas ...

Bystem Cal. Response-Analyzer Cal
Response « 100

Span

8ystem Calibration Bias =

Final System Cal Response.Initial System Cal. Keaponae 100

Drift =
Span



JE/VE o

F1GURK 6C-3—ANALYBIS OF CALIBRATION Analytic method used

QGascs -
Date
Gas concentration (indicate units)
Mid- High-
Zero® . 0
[l ) r;w '5;93'
F‘mplo run:
2 s
Maximum percent deviation................

¢ Average must be less than 0.25 percent of span.
* Average must be 50 10 60 percent of span.
¢ Average must be 80 to 90 percent of span.

FIGURE 6C-4—ANALYZER CALIBRATION DATA

o Analyzer callbraéion ﬂau for sampling
Bource identification: -££ ¢304/ 3 7 runs: i
Test personnel: RY, 81 CT Span: 0 =Zoo ppi
Date:

Cylinder | Analyzer

- L Absolute
value calibration difference Dmerencq

. response . {nercent
ndicat
& ?1‘6!: e (indicate (':i'ssa;e of span)

ppd.. L o | L (T

Rerogas.... ... ... ... . .
Mid-range gas ...
Hgh-range gas

. -2/
FIGURE 6C-5—SYSTEM CALIBRATION BIAS AMD Date: L-17

DRIFT DATA - Run number: —— Kun & €2-2

' . —200
Source identification: £2. /5o 7 Span: . —fPL———
Test personnel: Ry, 8L , QY
Initial valves Final values
Analyzer

Datt
calibration | System cSay|s(;:;r; System ;{s:—:ﬂs (percent
response | calibration ( rcent cahbration ( rcent of span)

response per response pe!

o e | oy | R | G| Ol |
o

8

Zero gas T . e / 4 2 1/ o 0. ,/
lipscaie gas . . /0z2.2.1 99 ~3- 2 9%.6 -2-6 | 0. 6
System Cal. Response-Analyzer Cal.
Bystem Callbration Blas = Response x 100
8pan
Final System Cal. Response-Initial System Cal. Response
Drift - x 100

Span

<o



NOx
75/\/5 conr

F1loomg 6C-3—AnaLYsIs OF CaALIBRATION Analytic method used
Qasxs

Date

Gas concentration (indicate units)

. Mid- High-
ppay_| fgrae® | range-

A \?Fﬂ/ ""l
t. e e e e e e, e R RN

* Average must be less than 0.25 percent of span.
:Avmmhsowsop«molspm.
Average must be 80 to 90 percent of span.

FIGURE 6C-4—ANALYZER CALIBRATION DATA Analyzer ullbntlzn data for sampling

. ? \SomM ¥ runs: ———
Source identification: ST Bl ov Span: 0 =260 part

Test personnel:
Date:
Cylind Analyzer Absolute
Y'| ¢ | calibration Sttt . | Ditterenc
Vawe | esponse | differenc {(percent
(indicate (indicate (indicate of span)
units) nifs nits)
(f X é’?“‘ﬁ qplmq) (%)
Zero gas.......... ... T RS RS USROS FOOUU o R A SENURT R
Midrange gas .. ... . .
High-range gas ... ... . .
FICURE 6C-5—SYSTEM CALIBRATION BIAS AND  Date: /- 17- 7/
DRIFT DATA Run number: —— Xun#¥ € _Z2-3
. - f00
Source identification: RT£ g—'—§°"‘ *7 Span: ——J—Lffm—————
Test personnel: - L. ey
Initial values Final values
Analyzer Dritt
calibration System Sy's:m System iyls:::‘s (percent
response | cahbration | €& D85 | i aton rcont | ©f span)
pmonce | prcan | Sl porcan
s (P G | LR | (ppmy | R ,’_.._04) .
Roro gas . . . o O o o <o '
Lpscale gas .| 5665 s ¥ | -afs | sco -aérj 0.2
8ystem Cal. Reaponse-Analyzer Cal.
System Calibration Bias - Response x 100
8pan

Final System Cal Itesponse-Initial System Cal. Reaponse 100

Drift -
Span



C;Z

7£/V£/?X conr

Analytic method used

FIGURE 6C-3—ANALYSIS OF CALIBRATION
QGases

Date

Gas concentration (indicate units)
Zero® Mid- High-

(%4 rim . rang_o) ¢

b —

* Average must be less than 0.25 percent of span.
* Average must be 50 to 60 percent of span.
¢ Average must be 80 to 90 percent of span.
FIGURE 6C-4—ANALYZER CALIBRATION DATA Analyzer calibratipn data for sampling

runs:

Source identification: —£-0 150 s 7]
Test personnel: RY.BL CY Span: 0254
Date:
N I Analyzer '
Cz:::’deu kahbrahonlé}ﬁé‘zfc‘; Du"crencJ
ndicate | 'E5PONSE | o e | (Percent
) ! (indkcate | . of span)
umits) nits) | units) C{)
& ey & b
)
@10 QBS......covvvo oo+ oot oo eretrmmneeeeeesese e ooeees oo ; ) ‘
Hagh-range gas . ... ... . e i :
L i {
FI1GURE 6C-5—SYSTEM CALIBRATION BIAS AND  Date: 1:17- 7/
DRIFT DATA Run number: ____ﬁm_ﬂ'._i_Z_’.J_..__
Source identification: =< P 1Sod #7 Span: 0-23 -
Test personnel: + L,cr
initial values Final values
Analyzer - Onlt
calibration | System Sylslk:m System csaylsﬁ;ns (percent
response | cahkbration cal asl calibration (percent of span)
] response (PG'C::) | response o‘: span) ' ()
| OB CANEE. G SR C AN ¢ AR v
Zero gas N N 4 . 0 0.0~ o5 o5
pecale gas . . .. oo &S | £325 |-1r75 | BA2s -0.95 , 20
8ystem Cal. Response-Analyzer Cal
System Calibration Blas = Response x 100
8pan

Drift =

Final System Cal Response-inittal System Cal. Reaponae

« 100

Span
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FI1GURK 6C-3—ANALYS18 OF CALIBRATION Analytic method used —_————
Qaszs
Date
Gas concentration (indicate units)
Zero*

* Average must be less than 0.25 percent of span.
* Average must be 50 (o 60 percent of span.
* Average must be 80 to 90 percent of span.

FIGURE 6C—4-—ANALYZER CALIBRATION DATA Analyzer callbraélon gau for sampling

Source Identification; -££ /304 3 7 runs; ——
Test personnel: 23, 8L, CT Span: — 8 =doo ppyr
Date:

Cylinder Analyzer Absolute Differen
difterence enc

libration

value ca

Lo response . (percent
(indicate (ndicate (indicate of span)

nits units)

M o G [ (7D

ero gas... ... ... ... e en s e et JI S JRRSIRUIN
MIO-(BNGO QS ... e nssenes s b T
PhgN-(ANGE GBS . .. o]
A
FI1GURE 6C-5—SYSTEM CALIBRATION BIAS AND Date: WA s 9/
DRIFT DATA + Run number: ___&ﬂ_t_c_g:&____
, . ~200
Source identification: £2, /5o Z Span: e —ﬁ‘z‘i——"—
Test personnel: QY BL ., CY
Initial values Final values
Analyzer Dnitt
calibration | System csa’{sm System csa)l'sE:ns (percent
response | calibration ( rcent calibration ( rcent of span)
response | \Ae response | ¢
S ¢ B Al B T va.-u T UG SR
Zero ges . (22N o o ‘ 0 0 o
Lipscale gas . /o222 | 5%.¢ -2-L 59 % *2"7/ ;"0.2

8ystem Cal. Response-Analyzer Cal.

8ystem Calibration Blas - Response x 100

Span

Final System Cal. Response-Initial System Cal Response
Drift - x 100
Span




NOx
Jf/Vf comr

F10URE 6C-3—ANALYSIS OF CALIBRATION Analytic method used —£2/ (7o ’é"“/ /
Gasks
Date /" 2/’ 7 /

Gas concentration (Indicate units)
Mid- High-
poge | tpnge

\FF"Ir \Ff‘::/

Zero*

1.
2.
3

e v«qomtbolasthano.z.‘:potmlolspm.
* Average must be 50 10 60 percent of span.
¢ Average must be 80 to 90 percent of span.

FI1GURE 6C—4-—ANALYZER CALIBRATION DATA Analyzer ealibrat.lzn da? ;o; sampling

Source identification: _.%P_‘éo_ﬂ_ﬂ;?_ runs: —— 3
Test personnel: % L.oYT Span: o “0#151

Date: L=29- 7/

Analyzer
C{:",:;"' calibration | Absolute Dtllerentq
{indicate fesponse (indicate (percent
. (indicate A of span)
(umts) fmits nits) ( %)
PO+ (ppud) | (ppre)
Zero gas..... e 5_?7r 5‘00 - Off 2
High-range gas. ... ... ﬁ'q} . 3’7.. 3 ..... A23 73 .
FIGURE 6C-5—SYSTEM CALIBRATION BIAS AND Date: /(=X /' 2/
DRIFT DATA Run number: ___&ﬂfo cl— /
Source identification: £P 1S0M #H7 Span: 0= L00pprm
Test personnel: .84 AN
initial values Final values
Analyzer Drift
calibration | System csa):s:::‘s System ;’{sﬁ?s {percent
response | cakbration ( .rcem calibration ( rcent of span)
response o‘” pan) response ope an)
e — P L (e | (IR | (ppmy | IRV “,’“b‘) -
Rero gas o O 2 o o fO
Upscale gas sé6.0 | s47 (-3 s¥.s | -5 | -0.2
8ystem Cal. Response-Analyzer Cali
System Calibration Biaa - Response x 100

8pan

Final System Cal Hesponse-Initial System Cal. Rerponse
Drift - « 100
Span




7£/V£ com

F1GUnE 6C-3—ANALYS!IB OF CALISRATION

Analytic method used Orsa é

G
Date /- ‘27?7/
Gas concentration (indicate units)
Zer® ] -~ o r: 592-'
LB | gt | s
Pampie run
1.
d e e . . R

* Average must be less than 0.25 percent of span.
® Average must be 50 10 60 percent of span.
¢ Average must be 80 to 90 percent of span.

FI1GURE 6C-4—~ANALYZER CALIBRATION DATA

Analyzer calibration data {og .:a}-npling

Source identification: £ 'S0 M 7] runs; ————— “""_tzﬁx:
Test personnel; T, BL C3 Span: LD=254
Date: AFZA
Analyzer
ngﬁic' calibration dA'?S?‘U'e Differenc
(ndicate | ‘CSPONse ung_en'cc (percent
units) | ndicate (imdicate | " an)
nits) units) 4
— 4+ é{, S R {5 OO S .
2000 QBS... oo e B o o 1. Q. .
Mid-range gas ... f-a/f’ 8525 | o.o?25 075
HIGh-faNQe GaS... ... s 20.] |20 75 Lors | /.75
] i
FIGURE 6C-5—SYSTEM CALIBRATION BIAS AND Date: {2 /' ?/
DRIFT DATA Run number: ____&L!.f__c Z_—Z__.____
Source identification: =£°, \SOM ¥ 7 Span: ———0:25%
Test personnel: 1, )_7¢ 1
initial values Final values
Analyzer Dt
calibration | System S{slbem System Sayl'sgzm (percent
response | cakbration | 2 “:; calibraton | R ceas | of span)
response | (P c:n) . 1esponse | (();?eqcem .
MR CANB . S C AN ¢ U O N
Zeo gas . 0 4.0 o | )0 y & . O
Upecale gas . . ... . ... .| E&sas | 8.¥5 |-ars | 6925 | -/ 0 I"'O-ZS—

8ystem Cal. Response-Anatyzer Cal

System Calibration Bias -

Response % 100

Final System Cal Response-Initial System Cal. Responae

Span

< 100

Drift -

Span

Cy



7E/VEH com

FIGURE 6C-3—ANALYBIS OF CALIBRATION

o

Analytic method used —£2 24 /?/0710¢0/ /

Gpsxs
D‘te / '1}' 7/
Gas concentration (indicate units)
Zero*
Maximum percent deviats
* Average must be less than 0.25 percent of span.
* Average must be 50 to 60 percent of span,
¢ Average must be 80 to 90 percent of span.
FIGURE 6C—4—ANALYZER CALIBRATION DATA Analyzer callbnélon Jg.“dlo s7mpllng
Source Identification: ££_¢504 3 7 runs: 6 - 7.
Test personnel: _?_@t 8L, CV Span: — ———
Date: L2RT-2/
Analyzer
Cyln:’\der calibration ;_t:soluie Dmcren;J
value response |9 erence (pescent
(indicate (indicate {indicate of span)
nits . units)
BN (| e | (D
Rero gas... ... e e 4. @ Q. ...1..0 o
Hsgh-range gas ./‘..’ -5 /‘7)’ N~ o
FI1GURE 6C-5—SYSTEM CALIBRATION BIAS AND Date: VAR ‘/' i
DRIFT DATA - Run number: Ro# -/
L . © =200 p
Source {dentification: ‘1'0 (oM H77 Span: L ————
Test personnel: R, 8L ,cT )
Initial vaives Finai values
Analyzer Dritt
calibration | System Syls::'l System ;{sgfg (percent
response | calibration | €3- st calibration ( .rc ont ol span)
response g;"s":::) response | FeCS m oG
— .____—‘PF"Q——_(H:&)W e ¥ il _éo(n) TSR AR
o o oY | o 0.2 0.2 |-0.2
Zero gas . . “. Lo ™ .
pscale gas.. . . LLjrea. | sy - 100. 2 -1y |-2.2
8ystem Cal. Response-Analyzer Cal.
8ystem Callbration Blas ~ Response x 100
8pan
Final System Cal. Response-Initial System Cal Response
Drift - x 100

Span



Fiounz 6C-3—ANaLYSIS OF CaLIBRATION

7E/VE comr

Qases

Date

Analytic method used

Gas concentration (indicate units)

. Mid- High-
Zero rpnge ® range
— \Ffv'y fr-::',

* Average must be less than 0.25 percent of span.
n.

* Average must be 50 (o 60 percent of
¢ Average must be 80 to 90 percent of

FIGURE 6C-4—ANALYZER CALIBRATION DATA

spa
span.

Analyzer calibratigon data for sampling
by 1 E

Source identification: —&EEM‘_J_ runs: v
Test personnel: RY, BL , CT Span: 7#’
Date:
. Analyzer
Cylinder | oy bvation | ADsOlUte Di“efeng
value response dilerence (percent
(indicate po (ndicate | ‘P
units) (indicate nits) of span)
nits
(.' ) Ppey (PR -
200 GBS oo e L
)27 2/
FIGURE 6C-5—SYSTEM CALIBRATION BIAs AND Date: 72
DRIFT DATA Run number: —--—-&‘ﬂff z
. = foo
Source identification: 7_5 BP 1Sou 7 Span: 0 S i
Test personnel: 8L a7
Inilial values Final values
Analyzer Drift
calibration | System csa""'g:; System | i{s;:;"s (percent
response | cahbration ( 'rcent calibration (pércent of span)
response °p° pan) | ‘esponse i o
. P L Gy | LR ) Gepy | R L)
!
Zero gas o K2 o 0 ! /05, | ©
pscale gas 5¢.0 Rxtrs - 1.5 545 J' - o
8ystem Cal. Response-Analyzer Cal
System Calibration Biaa = Response x 100
8pan
Final System (Cal Response-Initial System Cal Response 160

Drift -

Span

NOx
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FI1GURE 6C-3—ANALYSIS OF CALISRATION
Gases

Date

Analytic method used

0,

Gas concentration (indicate units)

B LT
Average
Maximum p

Zero®

CH L

Mid-

High-

ra%o ¢

* Average must be less than 0.25 percent of span.
* Average must be 50 to 60 percent of span.
¢ Average must be 80 10 90 percent of span.

FIGURE 6C-4—ANALYZER CALIBRATION DATA
Source Identification: —£.2 'S0 M # 7]

Analyzer calibrat]
runs; —— ———

in data for sampling

Test personnel: R, BL CYT Span: 02 2-51‘
Date:
Analyrer
Cz:::ict Lahbrahon dA-f?:rcg:l:e Ditterenc
{indicate fesponse {indicate (percent
(indicate . of span)
umls) nits) units) .
S ¢ ST A G AT T
Rero gas.......... e !
HQh-range Gas. . ... e, lI |

s-24- 7/

FIGURE 6C-5—SYSTEM CALIBRATION BIAS AND Date:
DRIFT DATA Run number: ___m.? %f:é____
Source identification: £P 1Sod %7 Span: 0-23 —_=
Test personnel: L, &3
Initial values Final values
Analyzer Drift
calibration | System csayls‘;g System csa)l'sg;ns (percent
response | calibration N cent calibration ( ércem of span)
response {per an) 1 fesponse o‘:‘ ) (’/)
- CAY | (7 ﬂIZ’ VAR ¢ AR )
Rero gas . o . ) o . o i 7
Uoscate gas . .. fsor| s72r | -To | 850 |-155 o

8ystem Cal. Response-Analyzer Cal
Res

8ystem Calibration Bias = ponse x 100
Span
Final System Cal Kesponse-Initial System Cal Responae 100

Drift -
Span



o
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Analytic method used -

Fi1GURE 6C-3—ANALYSI8 OF CALIBRATION

Span

Qases
Date
Gas concentration (indicate units)
Mid- High-
Zero* . 9
r;x rﬁ'?g;‘
* Average must be less than 0.25 percent of span.
* Average must be 50 1o 60 percent of span.
¢ Average must be 80 to 90 percent of span.
FIGURE 6C—4—ANALYZER CALIBRATION DATA Analyzer calibration gau for sampling
Bource identification: 1.‘_’ L3044 7 runs: ———— ST
Test personnel: 2y 8L_' (e Span: ___.____.le.r__”ﬁ_____
Date:
. Analyzer
Cylinder gt Absolute |~ ]
value cal-bra':»on difference D('"c;'e"‘:t
(ndicate | "E3PONSE | oy ate ;:e cen
nits (mdn_cale units) ot span)
______f”'."g Sy HVAN
Rerogas.... ... ... ...
PUD-ANQO QaS ... e | T
Phgh-range ©8S . ... T S
FI1GURE 6C-5—SYSTEM CALIBRATION BIAS AND Date: 4 '/2% j/ 7
DRIFT DATA Run number: Bun# c?-2
. =20
Source Identification: Z£2£ /50 _#7 Span: 4 j#m____
Test personnel: Ry, BL ,CY
Initial values Final values
Analyzer Drift
calibration | System S);slgm i System Sylsg;r\s (percent
response | calibration | €3 %S | o diion | €3k of span)
r (percent . nse {percent
esponse | oy span) | FPONSE | o coan) (O
| e | G| O™ G | a8 | 0 _
Pero gas o ). ee . ez, 0.2 0.2 PO
Upscale ges . . 1 ez |ro@Z2 |— /- 1 100 2.0 J- 0.2
8ystemn Cal. Response-Analyzer Cal.
8ystem Callbration Bias = Response x 100
8pan
Final System Cal. Response-Initial System Ca! Response
Drift - x 100
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Fiounz 6C-3—AnaLYals OF CaLisratiON Analytic method used
QGaszs

Date

'Gu concentration (indicate units)

Mid- High-
Gpe2_| pse> | pnge
o PPt 74 fr t)

F”““""’ AR et ST v

1
2
J

Maximum percent deviation

'Awmmlubamo.zspuoomolm
* Average must be 50 to 60 percent of span.
¢ Average must be 80 to 90 percent of span.

FIGURE 6C-4—ANALYZER CALIBRATION DATA Analyzer calibration dats for sampling
Source identification: _&3&4_-*_7_ runs: %
Test personnel: RY, BL , oY Span: oﬁu!l

Date:

. Analyzer
Cylinder . Absolute | .
value cr‘g's‘mar:':e" ditlerence D('":f::ee"%
(indicate (mgga' o {(indicale o‘: span)
umits) nits nits) (%‘:)
{rprd | (ppd 1 (pp)
OO QOS..occees s e
MId7aNQe Q8S ... ... T
High-range gas IR S
: /- 29 5/
F1GURE 6C-5—SYSTEM CALIBRATION BIAS AND Date:
DRIFT DATA Run number —— Xun#¥ €7-3
. = foo
Source identification: R—.,_%’—’—§°":_*7 Span: 0=/ o aa
Test personnel: 8L ~<
Initial vaives Final values
Analyzer System Orif
calibration System csa);sm System c a?t:euas (percent

response | cakbration (percent calibration (percent of span)

1 om | Oy | B | Copmy | 27 |64

i _ o o o c o PO
s 560 |'sds |-is |sde|-72 | 53
8ystem Cal. Response-Analyzer Cal
System Calibration Blas = Raesponse x 100

Span

Final System (Cal Response-Initial System Cal. Henponse
Drift - = 100
Span
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F16ORK 6C-3—ANALYSIS OF CALIBRATION Analytic method used
Gaszs

Date

Gas concentration (iIndicate units)

Zero* Mid- High-

SR R T -, L

2.
3

) POICONL GOVIBUON ........................ [T J N B

* Average must be less than 0.25 percent of span.
* Average must be 50 1o 60 percent of span.
¢ Average mus! be 80 to 90 percent of span.

FIGURE 6C-4—ANALYZER CALIBRATION DATA Analyzer calibration d;_ta for sampling

Source {dentlfication: .2 1So M ¥ runs; —— .
Test personnel: RY,BLCY Span: p-2EY
Date:
Cyhnder [ Analyzer | o - iote
value | calbrationt (o o e | Ditterenc
(indicate 1 "OSPONSE | deate | (Rercent

units) (indicate | of span)

& ey &S e

f

€10 Q8S.......coorrerrrrene e .
Mid-range gas .. e e oot e i
High-range gas..... ... . | |
i {
FIGURE 6C-5—SYSTIM CALIBRATION BIAS AND  Date: /-2 7/ 7/ .
DRIFT DATA Run number: __._mf_ %{:..Z.._
Source identification: =&, 304 ¥ 7 Span: 0= 25%
Test personnel: L, €3
Initial values Final values
Analyzer - Drutt
zlibmion System csagsg'::‘s System csa’{sg;"s (percent
sponse | calibration (percent } calibration | 2 ot of span)
response | P& an) ! fesponse | 0‘: o) .
(’/b\ ("!-\ I ) . f (%) ‘. (ﬁg f ._(./”) i
Zero gas . . o 0 o . O ‘ 0 ’ 0 .o
pscale gos ... .. ... ... rasIaii {7/ - /.25 l 8.‘/2fi‘ /.0 i 0.2¢
8ystem Cal. Response-Analyzer Cal
Response « 100

Bystemn Calibration Blag =

8pan

Final System Cal Response-Initial System Cal. Responae
Drift = - 100
Span
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FI1GURZ 6C-3—ANALYSIS O CALIBRATION

Analytic method used

QGasts

Date
Gas concentration (indicats units)
Zero* . Mig- High-

n
3
AVITRQO ... .. e et eebs e br e et eneeeeeee e
Maximum percent deviation ..

* Average niust be less than 0.25 percent of span.

* Average must be 50 to 60 percent of span.
¢ Average mus! be 80 to 90 percent of span.

FIGURE 6C-4—ANALYZER CALIBRATION DATA

Source identification: -££ 2304/ 3 7

Analyzer caubraélon gau for sampling

runs: ———
Test personnel: R’y 81 _CV Span: ————L=doo per
Date:
. Anatyzer
Cyinder | calibration | Absolute Diﬁerenc]
(indicate | "SPONSe | o jicate | (Percent
its (ndicate units) of span)
| ”rg-___LH"" ___.qafm_____(l).-
Rero gas.... ... .. SO OO OO PPV OO OOV (PURORTOVOP IRV
Hhgh-range gas .. ... .. [P
FIGURE 6C-5—SYSTEM CALIBRATION BIAS AND Date: L-Z /' j / v
DRIFT DATA #- Run number: ﬂiﬂ # Cf"ﬁ
) . o ~200
Source identification: £2 50 y4 Span: ﬁﬂﬁ
Test personnel: RV, BL , CY
initial values Final values
Analyzer Drift
calibration |  System System System

Zero gas . . o

. Syslem " (pefCer“
response | calibration f"- g?‘-'; cal. bias
response | Per

response
U I - " A OB Gopen | OBR3V [ (D

O |Le2 | pz | 02
JUpscaile gas . L.\ /er  ree

cahbration {percent of span)

0.2 o
2.0 1/ao.z -/ & jo.z

8ystem Calibration Blas =

Bystem Cal. Response-Analyzer Cal.

ponse x 100
Span
Final System Cal. Reaponse-Initial System Cal Response
Drift - x 100

Span



-—

I Ao dway goorquy = gt
Sl 1

cmz G173533 IP ITP JuUItQWe jo AJT1pruny 2y 123ds = mnox
*danssaad Juatque 3ISI)
3@ 31nss21d ajINTOsSQP IITUT JOISAQEOD PIINSeIw = mnom 2393
. "SH Ul 26°6Z .., AR . *%%4 s30
37 2:nssa1d 23n[OSQE 3II[UT JOISNQWOD 2dua1ajal = F g g1 L) ceg00g - *Vrer’ A.«..L VO e
- 50 Ed
caccd ‘uabAxo AgY I® (AZpP) SUDTISSTWD XON PIInseI = mnoxOZ

‘sudd ‘suoTITPUOd JudTQUR
piPpuURIS OS] PuU® UIBAXO yGT 3I¥ XON JO SUOISSTWR = XON

] .Ic“ 4 ' _ “
| T T T
] 1= 1 _
———— - —
- - - —d 4 _— - _ —_
s N S . _ _ _ _ S
R A B B ¢ T — - | o T
) . |57t e £5/15 AP~ A
L mxlm\..m L7 F| 22 0f 5% bt S5/151 _S€ 1 “ N\N\mmeN
LTI Jeirp| 22o% B mm\mvnﬁﬂm [ -po&L
T — Lgeeb Y| LT Ie bvlop] e T T-P08L
!Iﬂ:ﬁww@m_
i
) : 1
2865 (2P| LER = PH 3Z -V RL
TS A PAZ Ly ¥ el
79120 €| LEO% 53 or[eY 8l P EIRLAD
0S| = PILY . i %
by ul v .
| M v |PhRAT(OaS D) [CoveTY g e [P 8/a BT 120 | por [ mars | o aso
(2#ros1) 1p -pz-10 YN Yaal itz

Qi.rcmhw ) b=22-)o mtoo\gﬁ LY 8% YN NOST :ar sximen:
(9#1os1) 161210 - L ety e



Ao “dwoy gy = T
div 4 .

sqo

:mz Q173593 3¢ I1P Juatque jo A31pruny o731d9ds a H
*dxnssaid Judtque 33
$qo TQIIYN
e 2inss3xd IInJosqe IITUT JOISNQUOD PIAINSEIW = d A
. s30
"OH ‘Ul 76762 =01 |.Hm¢:,, c1o 2 N mvﬁmno,r,. 1
2? 2:1nss31d 93INTOSQe IITUJ JOISNQWOD BduIIaFal = T g fn._u 99t ) e300 - urei” . Ahou S
-2 50 d
< : sqQo
racdd ‘uvabAxo ZgT 3P (AIp) SUDISSTWI XON PoINSEIT = XON

‘Sudd ‘suotritpuod JuarTque
P3PpPUPIS OS] PU® U3SAXO y\GT 3I® XON JO SUOISSTWI = XON

| | | f _ i
— - T P —
“ - -
A __ : I -
—— = = S
t
M S S S = [ R
R ] T i I =
..... T - I - A

o8 E|RVE ¥ 58%e0| 13/55 Wm I ORL

tth 2] 52°0¢ [Z [9g09° | /9/95] 129 pl

20T ¥[ JTF S | %o 0| LS| _VE T 3R L
i L oo ros

E e ]

L =77 TS v zE e L

.NWV!N \dm.Qm Q.-m 0 &N T w\m..ﬂ.—U.*.H\

— P ‘&Wlﬂ @JQM M.\M Q?OsQ &“\\h mm I T 11|tllﬁllﬂN!*ﬂMt
ﬁ PYLUT( m\mmmv RNOomSA p ARdd | PTUnH [ga/am udJ z ! :

IH'A'&FIO.F._: 109ds | duayg 00 | 870 pvOT | FaTZ h_.. TSN umwhl!

SN %04 % reyz Yoe 1z

mmou%kw“ g# )N WesI :ar anicen
Fé=Lr~10 3lva SLInAR]  FSINJyaUINT o7

L




1e Ap 0 punend 1ad 1310w j0 Spuno,

oIt ’
0 Lo o6 o8 st oL 59 09 ss o
B 3 S SR B AA R N RAT SRR A TSR a e
1000 < lu RS W le DRSS A
S SEELE ; : NI
lrlJUFq. . A DR R
£ w'nﬁlﬂr 4 = PSS =
oo+l : =
=% SEE Sioas
00 == 1\ ,
0 nwf]/. = JM»&
s s SEEARYESH
§000 2 3 P
= > o P N
: S

"uonciodso) 1a1ue) £q 9p61 1y3ukdos vy smdwoaysked ey woyy uopssiwisd Ag mxmnv<

U duworplsg gy queys

4 unudun ung-Lg

M

IN#
j'/.",.

- y
L L i o N J”..\Al
o_oP.uWN c 22
't"m o, - -l $
1100 7T e ‘ Wmu.._...
\ml.m : Vg (4
N—OOW“. _— ..‘.%
£ - .‘I
. £ < N
foo+%: ¢ D ELY o
=i 1 ANARE R S
I »w’ &
100 v.,...w ~ o o
Y — A
1 pogudl -3 % & A
Chim 4% > > &
o.uollﬁu: > 7 f ..a.f
- . N -tA
) . .
. * %
&-% ¢

Veyd dujawoiyafgy

11 o
S TSNS T I

s

Tl o dddda s



L S sty

Tonery

P.O. Box 1444, Friendewood, TX 77546
(T13) 482-86801

FIaURE 20~3—Z8R0 AND CALIBRATION DATA

Fiouns 20-$—Resronst Timx
2073

(24 1'7 As g ¥37 Date of test
Turtine wpe... ﬁ//.son S A’f"‘/ :.MW T Analyser type IL£CO 10% Q.e..l.).-. —\ucenf
[ds Chemlominescenf e -Jg.xEEﬁ 2:Z3377 s/N 105 - 2%997-233
8pan gas concentration: £:2% pom.
Analyzer span setting: —2S_ pom
Cyinder vaiue. ppm or nitial anelyzer Fnal aralyzer Oifference: inttial-final, Upecale;
- FORPONDe, PO Of % rO8pONess, PPM OF % ppm or % 1 ——/2_ seconda.
2 ds.
ZeO Q88 ..............ouovennn, O o o 3-LE_ x:d!
Lowlovel gas.......... 24.48 21’. 7 2/? -0.2 DoAveniceuucnlemponniz-ueondn.
wnacale:
$5.75 s7. 3 S7.¢ ~0.3 1 —£€_ geconda.
2—£2_ seconds.
Y?-OB g? 0 ?K? —o.’ 3 —£2 _ geconds.
Average downscale response Q séc-
Abschse @fierence System response time= /5" se
Percent drift = "—.;‘—;—' x 100 slower average time=
seconds.
Froune 20-6—PrELIMINARY DILUENT
TRAVERSE
Date
Locstion: Turbine identification:
Plant Manufacturer
City. Btate Mode), serial number
Sempie point Olluert conosntretion, ppm Sample point Ouent concentration, ppm
!l A
[ [
N /S T
Froonz zo-T—StASonuv Gas Tursing Ambient temperature Ultimate fuel analysis:
ATA Ambient humidity
Test time start e —
TURSINE ornTlmon RBCORD /17y, T8t time finiah “Se on j}g‘.\ D_ ——
Testoperator — BV pate 2217/% £l fiow rater N_
Turdin: 3 . Water or steam flow rate*—
-x;.pee ’2‘&‘&'“2 tlzog.l 26 Amblent pressure ﬁ
8erial No, ——A3£_#37 Diluent instrument type, | \e =326 e metals
Location: Ate ‘se Pr oc 8erial No oS Na -
Plant Y o . trum -
city £ Eﬁ‘r"“g oe A;—L, X NO natrument {xPg . EA LAY £ - J—
etc*
Operating load

Fraunz 20-8—8taT1i0NARY Gas TURSINE
8amriz Point Rxcorp

*Describe measurement method, l.e.. con-
tinuous flow meter, start finish volumes.
etc.

*le., additional elementa added for smoke
suppreasion.

Oduent, % NO,*, ppm

See I\{'ec‘«"(aﬂ\'e RM [20(1€) ¥ 34 R dsoth

*Average steady-etate value from recorder or in
strument readout
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P.O. Box 1444, Friendawood. TX 77546
(713} 482-6801

FOURE 20-3—22Rn0 ANO CALIBRATION DATA
rwere vee AMNi500 SO/ EM F7 . ASP 137

oo idoriiigalion number. XA
e AL D 2L O ¥ SN  EPYAL P L A
e et B L

Filoung 20-8—Resronsz Tiuz
Date of test - )
Lyner type IECO 105 Chew[omisercemt
s/N 03 -2¥997-233

Span gas concentration: £5.15 ppm.
Analyzer span setting: —'2€_ poem

Cylinder value. ppm or iniilal anslyzer Rnal aralyser Oterence: irdbel-final, Upecale;
- FONPONSs. PP Or % |  FEEPONSSs, PPM OF % ppm or ] e seconds.
2 ——- seconds
0] (2] o o 3 ——— seconds.
24 .48 24, 9 24 8 0. f Average upscale response —— seconds.
é Downscale:
$5.75 s7 $7.2 0. 1 ——— seconds.
2 ———— geconds.
8/903 9’7 7 ?’;/ - 0.2 3 ———— seconds.
Aversge downscale response —— sec
- Absolvts éierence x 100 Syatem response time=
Parcent _—_—M o slower average time
seconds.
Frounz 20-6—PazLiMINARY DILURNT
TRAVERSE
Date
Location: Turbine identification:
Plant. Manufacturer
City, Btate Model, serial number
Samgie point Diivent concentration, ppm Sample point Ovusnt concentretion, ppm
N
[ [ £
N [ LT
Fioonz 20-7-8ug::n7 Gas Tursing Amblent temperature Ultimate fuel analysis:
A Amblent humidity - ﬁ
TURBINE OPERATION RBCORD Teat time start O Fen Dot -
2ee Cpoevaien Vala O - -4
Testoperator —BY g '/17/7/ 154 Lime finish N__ee Upevalion Ve~
Turbine ident| tion: Walter or steam flow rate*—mF—— S
Type _ﬂ‘ii‘a‘i'iy_/sc»—f___ . Ambient pressure — a:;‘
Serial No. —AsZ Y327 Diluent instrument type m\_:,%gjﬂl_ﬂé Trace metals:
Location: ‘co P Serial No s Ne ¢
let—%%ﬁs'l_ﬁaé@— NO, Instrument type -16SQ S Va
City — €Y L VX Sertal No. e ¥ qaT-233 X
etc®
Operating load

Floune 20-8—8TATIONARY Gas TURBINE
8amriz PoinT Reconrp

*Describe measurement method, l.e., con-
tinuous flow meter, start finish volumes.
ele.

*i.c.. additional elementa added for smoke
suppression.

Sample point Tirne, min

‘fcg)(oj' M 20(16)191 34 2asoth

ST

*Average steady-siale value from recorder or In
strument resdout.
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P.O. Box 1444, Friendewood, TX 77548
(71J) 482-8801

Fraune 20-3—2ER0 AND CALIBRATION DATA

_____ 750, SO/ KEO
vt @(1 7797
mm:ﬂo 203 Chemlomnescent.

\sertfication rnuber &
Voot rumber

enifcaten mumber..| Q. 5.~ 26

Piovag 20-8—REsronse Tiux

Mo:tm-l—ﬂl"c s cred ‘
S Analyser type XECO 1©5 Chewv(omiaercew
E¥ LY. 9 s/N —103 -2%¥997-233

8pan gus concentration: £3:15 ppm

Analyzer span setting: —12€_ o
Cyfinder vaiue. ppm or el anslyzer Aral ansiyzer Owlerence: initel-Anal, Upscale:
» reeponee, ppm or % REPONEss, PP Or % ppm or % 1
———— seconds.
twogur. ] O o 0 o 3T wconds
Lowdovel gas........... | 24.48 29. 5 271.4 -o./ Average upscale response —— seconds.
) Downscale:
Mcievel gae.......... $S5.75 §7-2 52‘/ —O. 1 ———— seconds.
2 ———— seconds.
tagh-levei gus ............ ¥9.03 §9./ jiJ —_—0. 2 S ——— seconds.
Aversge downacale response —— pec.
- - Absolte difierence 100 8ystem response time =
Peroent ——_lm - slower average time~
——— seconds.
Fioung 20-4—PrELIMINARY DILURNT
TRAVERSE
Date
Location: Turbine identification:
Plant. Manufacturer
City, Btate Model, serial number
Samgle point Oliuerdt conosntration, ppm Semple point Ovuent concentration, ppem
LA
AV Z |
N /7
Figure 20-7—87;;1:!1;:7 Gas Tursinz Amblient temperature Ultimate fuel analyais:
TA Ambient humidity ﬁ
Test time start —— —_
TURBINE OPERATION RECORD o 4 .
Test time finish — edo o
Testoperator — &Y pyre /17/% pons e oy g_m_cz,mv_my@;_
Turbine § ification: Water or steam flow rate*
Type b ° &dﬂ/_____ Ambient pressure HM.'?
8erial No. 3 Diluent instrument type, | \ 326 metals:
Location: k 'P 8erial No
Na
letﬁiﬁ_‘_@_"_‘b NO, Instrument t TCCO S Va
City — elovew  TX 8erial No. 2¥997-233 ~ K _
73
Operating load
*Describe messurement method, l.e., con-
PIoURE 20-8—S8TATIONARY Gas Torsing tinuous flow meter, atart finish volumes.
8amrix Poinr Recorp etc.
‘le., additional elements added for smoke
suppression.
Sample pomt Twne, mun Dwuent, % NO°. ppm Sample poit | Tirme_ min Ostuonee, % NO,*. ppm
[ee bec,caldd  RM [20(16) ¥ 34 Rdsoth

*Average steady-stlate value from recorder or In
strument readout



e ..

P.O. Box 1444, Friendswood, TX 77546

(713) 482-6801
FIaunE 20-3—ZER0 AND CALIBRATION DATA Piovng ’52"7"""" Tiux
S? 37 Date of test -
m # J:-m. Analyser type I£CO 1O (‘ke»(om—\e sce-\('
rmoer 105 - 2 ~R33 a/N 105 - 25997 -2323
Span gas concentration: S&l{ ppm.
Analyzer span setting: —12€© pPpMm.
Cylinder value, ppm or initial anelyzer Frel arelyzer Owterencs: intiel-finel, Upscale;
- fOIpONes, PO O % | reapONGss, PPM O % ppm or % 1 —LZ_ geconds
2 —LY_ seconds.
o o % e 3 —42_ seconds.
24.48 24,0 23.9 o./ o Avenl(e upacale response £Z seconds.
wnacale:
“Med-evel gas............| $5.75 S€.0 55’-7] o ¢ l—-la— seconds.
2 —L=— geconds.
Hortorst gs...oed 9,03 §7.3 §4.4 0.7 3 42 seconas.
Average downacale response /2 gec.
o Absoits @erence o 8ystem response time= S s .
roent Spen veue slower average time =
seconds.
Filounz 20-6—PrELIMINARY DILUENT
Travase
Date ———
Location: Turbine identification:
Plant Manufacturer
City, Btate Model, serial number
Samgie point Diiuent concertration, ppm Sample point Duivent concentration, pewm
/A
I~
N7 77
Figure 20-1—-8n§¢;un7 Gas Torsing Ambient temperature Ultimate fuel analysis:
ATA Ambient humidity f{
Test time start
TURBINE OPERATION RBCORD VJ 1 N |
Teat time fintsh g€ Opevoien DaTa o Y
Testoperator —BY ____ paie _ puet fiow retes S_MLM_M&_
Turbine identification: Water or steam flow rate*———7m—8 ——
Type m_/(dd ——__  Ambient pressure — I-Al..g -
Serial No. LEY AN Ab) Diluent tnatrument type, 12'ed <226 metals:
Location: atevors ?( oc Serial No Tl\ S Ne _
let—Eﬁi&&—&—Q - N lnll.rum te £CO 05
City —— eo 1x _— NO o 8- a¥9qT-233 Mo
ete®
Operating load
*Describe messurement method, l.e.. con-
Ploure 20-8—STAaTIiONARY Qas TURsINE tinuous flow meter, start finish volumes.
8amrix PoINT Recorp etc.
‘i.e.. additional elementa added for smoke
suppression.

Sec Ektc‘.}(ajeé RM 20("5) Y 34 2 3.:'+3

*Average sleady-slate value from recorder or in
strument readout



75‘90’ cow

P.O. Box 1444, Fnendewood, TX 77548
(71J) 482-6801

FOURE 20-3—2ER0 ANO CALIBRATION DATA

Turbine wpe /)//I"O-q o/ A’t'4 ontivelion #7 ASP 737
7 Q{ Yoot vber (S0

an.-
o s SR T

R

e gt SLent.

Plovu 20-8—Resronsz TiMx

Date of test -
Analyser type 1£SQ 103 Q&!-‘o--qc\cenf
a/N 103 - 28997-233

8pan gas concentration: £3:15 pom.
Analyzer span setting: —2<_ ppm

Cylinger value, ppm or sl anelyzer Fral enaiyzer Oterence: intbel-final, Upscale:
Y 100p0nss, ppm or % | responess, ppm or % ppm or %
! ———— seconds.
2 ———— seconds.
0] (@] o o 3 ———— seconds.
249.48 237 23.7 o2 Do Avenlge upscale response —— seconds.
wnscale:
Mc-ovel gas....... $5.75 5'5.1/ $5.3 2./ 1 ———— seconds.
2 ——— seconds.
Hohievel gas............ Y?.O3 {“ 8"_{ o./ S ———— seconds.
Average downscale response —— gec.
Absstts @erence .
ot - x 100 S8ystem response time=
eroent Spen vakve slower average time -
seconds.
Frouns 20-6—PrELIMINARY DiLUENT
TravERSE
Date
Location: Turbine {dentification:
Plant. Manufacturer
City, Btate Model, serial number
Semple poimt Diuent concerdretion, ppm Semple point Ovuent concentration, ppm
!/ N
VA= |
N /ST
F100Rz 20-7—8rATIONARY GAS TURSING Ambient temperature Ultimate fuel analysis:
Dara Ambient humidity ¢
Test time start
TURBINE OPERATION RECORD VJ 3
Test time finish — €€ _Cpevedion Vata, 0
Test operator — BV peee /2¢/3/ p::l nu:: ,:n:. Q_M‘z&@m_y_@;_
'nxrblne 1d Water or steam flow rate*——
_ﬂ;‘c&/ ror ———_  Ambient pressure }A!..: —
Serlu No. 32 Diluent instrument type } ‘ 326 e metals
Location: atey P{ oc Serial No T Na -
Plant e, N trument t £ CC S S
City _Eﬁﬁﬁgy_(_o_,}m_= e arument XPS ¥ 94T- 233 b -
ete*
Operating load

F10URE 20-8—STATIONARY Gas Toumsing
8aMrL PoINT RECORD

*Describe messurement method, i.e., con-
tinuous flow meter, start finish volumes,
etc.

*{.e.. additional elementa added for smoke
suppression.

Tine, min

Ouent, % NO,*. ppm

Slee Titeqratdd RM [20(16) ¥ 34 24soth

‘Average steady-stale vaiue from recorder or in
strument readout



I

P.O. Box 1444, Frendswood, TX 77546
(71J) 482-6801

FIoune 20-3—Z€R0 AND CALIBSRATION DATA

Frovaz —REsrPonst Timz
Date of test —ﬂ.' 24/%1

Ai's soy KM F7 _ASP y37
Tubne wpe /4, on 4 twenuicetion mumber, £ g . ¢
................... T/E4TY) ....__r{:cz%;%:;.s S Analyser type 1ECO O3 Chemlvomingrceom
Anares ou TG 003 CRERIGRRESEEnE.  mmencaton mbw 10 5 2800 S 235 8/N 03 - 2¥997-233

8pan gas concentration: £L.15 ppm,

Analyzer span setting: —-122_ ppm.

Cytrader vaiue, ppm or rotial anelyrer Final analyzer Diflerence: infial-fnal, Upecale:
L) EIpOnee, pom o % fO8pONSss, POM Or % PPM or % 1 ~——— seconds.
2 ——— seconds.
Zeroges.............. O O 0 0/ 3 ———— seconds.
Low-level gas 24.48 23.7 23.¥5 - 0. Do Avenl(e upscale response —- seconds.
wnscale:
Madlevel gas.............. $5.7S $5.3 S& < - 0.2 ] ———— seconds.
2 ———— seconds.
thoh-level gas Y?O:} ¥¢.S5 3"-{ -0.3 3 ———— seconds.
Average downacale response —— gec.
Abscivie dilerence
- - x 100 System response time =
Spen veie slower average time=
seconds.
F1oums 20-6—PRELIMINARY DILUENT
Travense
Date ————
Location: Turbine {dentification:
Plant. Manufacturer
City, Btate Model, serial number
Semgle point Ouent concentretion, ppm Sample point Ovuert concentrstion, ppm
/N
VAN~
N /7T
Fioconz 20-1—8ngonnr Gas Tursine Ambient temperature Ultimate fuel analysis:
ATA Ambient humidity - g '
TURBINE OPERATION RECORD Test time start See O 3 DY 4 ~
Test finish — Zeerefion Vala o
Test operator Date /27/%/ el ;1":: nn:.h N— velion Vel ™
s ——
Turbine ide tion: Water or steam flow rate*——
Type _ﬂ‘i‘gﬂ%ﬁi___ Amblent pressure Ash - -
Serial No. 4sp I3z Diluent Instrument type 12'ed =326 Trace metas:
Location:_ 4 . Serial No ns Noe metals
Pl‘nt%m——— NO, instrument ¢ TeCO 105 'V: _——-— —
City o e\wey 1 X Serfal No. 8P -2 ¥997- 233 K —_
ete®
Operating load
*Describe measurement method, i.e.. con-
F10URE 20-8—8TATIONARY Gas TURBINE tinuous flow meter, start finish volumes.
Poinr Racoap etc.
‘l.e.. additional elements added for smoke
suppreasion.
Sampis poirt Tirme, min Dwsnt, % NO,*. ppm Sampie poit | Time, min Ottuent*, % NO,. ppm

See E\{teﬁ«a.‘\’ed RM [20(1€) ¥ 34 Rdsolh

"Average slteady-elate vaiue from recorder or In
strument readout



75/\&!’:‘»

P.O. Box 1444, Friendswood. TX 77546
(713) 482-5801

APPENDIX A

FIELD "RAW" DATA

2. ISOM TURBINE # 8



—/M_MM_'Z&-.!; Losf /:.,»/K 0.2 o - z; o A

M“"

STACK SAMPLING FIELD DATA

PLANT NAME é"/!;zm'!z /’7/,,/..)4/, STACK NAME  /So M Drs3 /

OAYE /-/7- 2/ OPERATR 27 SAMPLE NUMDER % /— /  STACK HEIGHT w43
STACK DIAM. (ex1t) S, 3¥” stack oxam. (port) 1578 ' stack PRESS, n. up) ~0.08 BARO. PRESS, (In. u,’e) 3040
PROBE NUMBER X 8 PTCF o. {'/ ocucr EZ Z PUNP NUMBER £A //O
NOZZLE NUMBER —_  NOZILE AREA FILTER NUMDER  ——  OUT WEIGHT GRAMS  —
METER NUMBER A //0 K FACTOR — ORIFICE CONSTANTS o  — b —

DRY GAS

Clock D:Z:E:s Inﬁ:oa In::es //Z'!e 75“’;&:2?"“5 IrL\c.:h::c;{g Tempg::lure Temﬁiggture
Point | Tima |Reading | Hy0 Hy0 | /€~ P ITaTet [UGtlet] Gouge °F °F

Y 101102382
[ s |sstoge (0.8 (245 | yles | ¢ 35¢
2 09 w51 05| 0.9 1297 | 46 | 45| & 354
S W3yl otb 0. g (249 (o 7| es| & #00
S Ay 85 o5 oY zso | é) | ¢s 4 A
S w3 1o o 247 ey |65 | ¢ 35
6 |35 e do| 048 | o7 |zsz e 170 | 4 377
ALY os5| 0.91252 [6) T4 | ¢ 40/
Y Vit 000 001 0.91253] 49| 7| 4 377

//:63 120 .50/ l | - |
[ WS 11308 |07 \o.ff |zc |49 e | 4 | | dzz
A 0l lps2flo g 0.7 1298 |70 |yl ¢ A
3 woslurs7 oy (0) \2cd |71 L4/ _Fos
4 2052999 | 015 0.0 lzsz|72 €7 £ | S
S e oo (p3lod |xs |73 1e5] o 24
AR AV R AVNG 0_5/ 26/ 77/ 0| & 5%724 |
7 ey 15675 008 [ 0.Y |50 (79 [0 | ¢ | 728
§ Yrer | pysto0s | oY lese | 77 g | o 708

| & - | L o

| 64mid 35588 03782 0.8 6995 | b12§ U qu2s |

£8.5

Lomple Hat
Tima Yolumo



754’5/&' conn

IMPINGER CATCH

Somple Number #—/,f Stock Nome /S50M D18 #— K Company Nomo /L/tff".”¢ an/.u«/’
V4

Amount of Inpinger Tip
Impinger Number Solution Used Solution {millfiiters) Configuration Weight (groms)
1 H, o Final 3, 4.

Initiol
Weight goin 53 -

Finol 7‘ Z g

Initial (5. 8
Weight gain I

3 é :4 Final —
In{tial —

Weight gain D

i

:

4 5: rck / Fina} 2 /3.0
Initiad 205 7
Weight gain Z ,3
5 Final
Initiol

Weight goin

é Final
Initiol
Weight Goin

I

Flask Finagl

TOTAL WEIGHT GAIN OF IMPINGERS (groms) éZES' 2

I

Initial
Weight gain

|

Date /' /7- ?/
Signature 45L

Independent Verificotion of ORSAT ANALYSIS RCSULTS
Colculations
Shown Above Gus froctionol Part
Explonation: Somecone other than the person o 3,8'
who performed the original work aond ossoci- ‘ =
oted colculations must verify that these cal- Oy /5.2
culations have been performed correctly, co
Ny 8l.0
Z 7 7
Z Cacd ] S ‘o?
Stynoture 7_@ Vet o /- 7 /
Time . /5’
}u//- 7/ mg /Z

Date

Stgnotug e / /




T#HeI~]
—+soM #E
PRELIMINARY VELOCITY DETERMINATION

If preliminary velocity is not determined by the following
Procedure please state how preliminary velocity was determined. 7

Traverse Ap (inches H-0)
Pt. X II III

Date

|
]
Time !

' For Preliminary Velocity Calculation,
1 Isokinetic Sampling:
1. Use calculator to sum the square roots

2
3 of all Ap's and divide this by N, the
number of Ap's.
4
s Aver. {/bp = IV ap
N
6 Aver. V4p = ( ) = 0.37682
; ( ) —
(units are inches Hy0 to the one
8 half power)
9 2. Obtain the pitot tube calibration
10 factor for the probe used. Probe
No. Pitot Tube Calibration
11 Factor o. (Shown in the
12 equation below as PICF)
13 3. Calculate Absolute Stack Pressure:
Measured Stk. Press.
14 (gauge) -0.08 "Hy0
15 (Measured stack press. may be (+)
or (-))
16 Preliminary Atmo. Press. 3¢.40 "Hg
17 — Stack pressure in inches of water
18 (gage), times 0.07355, plus the
19 barometric pressure in inches
—_— mercury equal to the absolute
20 Sstack pressure in inches of mercury:
21 _— - (=008 ) inno (L27355) 4 (20.90)in ..
22 = Stack pr.o, . 50 29_4&‘1'::. b
23 T
- 4. Calculate AVerage preliminary
24 velocity, V', in feet per second
_ as shown bLelow.
(Stack Temp. °R) "
V= @©5.48) (prCF) (average \/sp)
. Stk. Press.
inches Hg
- P g7z .
Vo= e any (0.94 ) / (4/{?5‘{'4‘(9 87275 ( © 376£7 _22: 225 e e
V28366 ) (30394
528 30.394 .
Bstd = (40) (- 0.o7fel)(zy_zzz)(zS,o?ss)E———g?z_ﬂ_) (\)2_%% e o9
,-_26/048.2. DSCF’V’ Time

Signature _,{Z_ 19»




- TH#C-{

PRELIMINARY
ORSAT ANALYSIS RESULTS

Date ol-17-%o

Time

Signature

Gas Fractional Part

Co, 0.038

07 0,182
‘ co

N, 0.8/

Orsat fractional parts must sum to 1.00.

At least one preliminary Orsat analysis must be taken unless
reliable preliminary information is available from other sources.
If a preliminary Orsat is not taken, state how this preliminary
information was obtained:

PRELIMINARY
MOLECULAR WEIGET CALCULATIONS

This calculation of molecular weight is not required for gascous
sampling.

Molecular
Weights Moisture Frnct;oq7 Partial MMol. wWt.

150 asy. .. .. [ d
Dry J

Orsal Fraction Gas traction

COy (44) ¢ ) I

0> (32) ¢ ) 1z
Nz (28)( )

Molecular Weight of Stack Gas . . . . . . . . . .
{Sum of partial molecular weights)

Date




Sample No. C#[-] Stack Name ISMM#B Company Name 5«7‘ Prot(a-—f/f-l‘

FIELD CHECK OF MOLECULAR WEIGHT

{(To be used when substantial changes have occurred in the moigsture fraction)

Molecular
Weights Moisturc Fraction Partial Mol. wt.
H,0 as) ., ..... [ 0.0758| - [. 3644
Orsat Fraction Dry Gas
Fraction
co, (44) ( 0.038 ) i =
0> (32) ( o.18C ) =
co (28) ( ) 0.32480 -
N (28) (o080 ) (see = ;
2 2 above) h - R7-v0/0
29.2 6 -
Molecular Weight of Stack Gas . . . . . . . . . . .. 29.366
(Sum of partial molecular weights)
FIELD CHECK ON MOISTURE FRACTION
Corrected sample Vol. (DGV)
~(net vol) x (DGMCF) = 352339 f¢t3
Avg. meter temp., TM = Avg. meter temp. °F + 460 = $28.8& °r
Total imp. wt. gain, MWC ‘25 grams H-0
Pressure at meter, PM Jo4f inches Hg
Moisture (MWC) (1.3315) liters
Fraction = Q. “20
(MWC) (1.335) litersJ . (DGV) (M) o ,, liters °R
(T™M) ’ ftd in.H
gm H,0 3
Molisture ( 628 ) (1.33%)
Fraction ~ - - M‘S—-g_/
[(éz_g)u.nu)J : [(j&ggj) ( 3046) (.W),a)]
(£28,8 )
Dry Gas Fraction = 1 - (moisture fraction) = 1 - (0.075—3! ) = _QL?Z4—[8_é

Date O{-—[?l

Signature ,% Q[Jg '




ENERA con.

STACK SAMPLING FIELD DATA
7SoM Pr8 #x/
. 2

PLANT NAME 7[ r /7/' Jd& STACK NAME -
OAYE _/-/7-7/  OPERATOR 27 SAMPLE NUMBER C2# /72 STACK HEIGHT VA3
STACK DIAM, (cxu)_gstm:x DIAM. {port)S, 5% 7V STACK PR%S . H0)- OB  DARO, PRESS, (In.h(izl ﬁ
PROBE NUMOER __ % g8 PICF o, S"f/ DGMCF p/ 5566 PUMP NUMBER W/ //O
NOZZLE NUW.!ER__.—:—__NOZZLE AREA — FILTER NUMBER ___ OUT WEIGHT GRAMS —
METER NUMBER £/ // 0O K FACTOR  — ORIFICE CONSTANTS a —— b
/g/ea/( 209/ @ 25 My ol fee Kl X 0003 @ —2£i~H
DRY GAS
Croct | et |tairas | rog |4 | rowimatine | Lo | ne | stk
Point | Time Reading H0 Ha0 7;,] nlet | Uutlet Gouge °F *F
/:10 /32308
! Y:yf\Wsolo8 06 | 268 | 70 |. 7 7 35¢
2_Y:/8 \4/340\0./9 0.6 247 | 2/ 7/ | 7 54
3 vz lrdr| o1 06 296 77 | 1| 2 y0&
Y 26 loan o7 o0& 250 |7/ | 7/ 7 /0/‘/
S y:zo Wi o] 06 less |y |2/ 1 7 373
¢ 13 ist 3104 | 06 1259 |7/ |7 | 7 775
7 38 ysse 00l 06 (245172 17/ ] 7 Jo2z
¥ \r:f2 Y30 0.0 o6 2471 72 27 | 7 05
2:)7 f55%3|0 ‘ |
11 g2y 321008 106 1157 ] 651701 7 _dzs
2 \2:25 55201077 1 0.6 lzss | g3 |70 7 7228
3 1225 \pt23 Ol 106 2co |6 17201 7 | IR
J 10:33 |azzslprd | od 253 1 67 |76 / 7 0/
S 1237 lysaolo /31 0.6y (5 (45| 2 Y
6 |2.9/1)67/91073 | 0.6 253 1475 491 7 | 5//77—%
7 VoAslus s g3 (04 250167 |3 | 7 774
V25 )y0cidlo ) (0.6 (247 |69y | 7 79
fanlzitto]  1og 49 |pax| Az

7o,|

',;unr')lu Hat
Tima Yolumo



Somple Nuuberz /=2 Stock Nomejfo'f 172/5] "X Company Nome

ENEFRX com.

IMPINGER CATCH

prise /?’ml
-/

Impinger Tip

Impinger Number Solution Used Solution (milliliters) Configurotion Woight (groms)
1 /4.0 Final  304.6

Inttial _gg/. O
Weight gain 4::

rves _azzd 2230

Initiol 26 z. Z

Weight goin {-3

Finol

Inftiol
Weight gain

4 ﬁ /“/ZJ Z&ﬂg Finol 2ef.- 5
Inittal 26 72.
Weight goin é .
) Final
Initial
Weight goin
[ Final
Initiol
Weight Gain
Flosk Final
Initial

TOTAL WEIGHT GAIN OF IMPINGERS (groms) 53"§k

Independent Verification of
Calculations
Shown Above

Explonation: Someone other than the person
who performed the original work ond ossoci-
ated colculotions must verify thot these col-
culations hove been performed correctly.

/ZM 7;”57//)

Signature 7

2/~ %

Daote

KWeight gain

Date o[- 7"?0
Signature 5 L

ORGAT ANALYSTIS RESULTS

Gas Froctions! Part
0oy .3-%

0, 75. 2

Co

N, 8/v4

Dat e /' / 7" 7/
Time 2 35/p
7

Signoture OL{




Sample No. C# [-Z  Stack Name IsoM M#& Company Nameﬂm.

FIELD CHECK OF MOLECULAR WEIGHT

(To be used when subastantial changes have occurred in the moigture fraction)

Molecular
Weights Moisturc Fraction Partial Mol. Wt.
H,0 (m.) . ..... [ 0.0'1306 - [. 3/ SE
Orsat Fraction Dry Gas
Fraction
CO, (44) ¢ ‘:Qé?‘ ) =
0 (32) ( 0.2 . ) = 4.
co (28) ¢ ) (,;taﬁ =
see
N, (28) ( o8(4 ) above) = 241804
Molecular Weight of Stack Gas . . . . . . . . . . .. aa"ﬂ

(Sum of partial molecular weights)

FIELD CHECK ON MOISTURE FRACTION

Corrected sample Vol. (DGV)

(net vol) x (DGMCF) = 3[.642 ft3

Avg. meter temp., TM = Avg. meter temp. °F + 460 = 530, | °r
Total imp. wt. gain, MWC _ §38,5 grams H50

e ——————————

Pressure at meter, PM 232 inches Hg

Moisture (MWC) (1.335) liters
Fraction = am_H,Q -

(MwC) (1.335) litexs| ., [ (DGV) (PM) liters °R |
[ gm H,0 (T™) (499.4) £t3 in.Hg
Molsture _ (535 ) (1.335)  o.0n30L
Fraction ~ - © 0,073
[(ss,s’m.m)J ¢ [31.64T) (30.37) (199.4)
(¥3o,])
Dry Gas Fraction : ! - (moisture fraction) =< 1 - (0_07596 ) = &225?_4

Bate . OIﬂﬁl_m_
Signature /IR»“ I[/

27.083)



/ehfl

TNERY o

STACK SAMPLING FIELD DATA

PLANT NAME /,‘./.)[4/,,//.3 /ZoJJaIZJ STACK NAME /S SoM  PUS #Z
/

OATE _ - /7~ ZZ OPERATOR 2T SAMPLE NUMBER &% /-3 STACK HEIGHT ~13£!
STACK DIAM. (ex1t$F " STACK DIAM. (port\SIF S¥/ STACK PRESS, (. 110) — @0F  0ARO. PRESS. an-a:;) 30.24
VY LVA <
PROBE NUMBER 28 PICF o f DM _ 5 598 PP NUMIER £ // O
NOZZLE NUMBER  — NOZZLE AREA ——  FILTER NUMBER  —— OUT WEIGHT GRAMS
METER NUMBER S/ /) /4B K FACTOR — ORIFICE CONSTANTS o  — b o
Licleak ehe K 0003 —zz;..f; /wf/ev/(ajec/( ooore,—zs’f.\uj
DRY GAS
Clock D:l:tf:’ xnﬁ:.. Inﬁ:es Z:"‘c 'E“::g‘:ﬁ”“ I::c.:h::cl:lg Temp:::'.ure Temf:::::ure
Point | Time |Reading| H,0 H20 | Jemp [InTel [Uctlet| Gouge *F 3
2:/¢ | /7139
/8:20 Y235#]0./8] 0.6 (264 . < 423
z 32417557107 0.6 s | 5|48 | < S/ 7
3 g:tdlgrzez\0k 0.6 lzss | ey 165 | & 700
4 13:32 [1m9.0 01 0.6 | 259 48 | e¥ 'd /3¢
S |z:¢ | prsst 042106 557 41 |68 5 493
¢ 3o masriole |08 |zs9| 65| 6y | 5 779
2 1347 1us.60[ 000 | 0.6 1,03 451 ¢! ¢ 7%/
T bt 192.63 009 | 06 J2s0 | oo/| ¢y | 5 for
3:5¢ | /8763
/ b/-oLF{z.r/ 0.2210¢ | zs/| (7 ¢y | 5.5 | 375
z _Wof 9./ 10221 96 1252 147 |of | s | | 355
I ol 153 1 0/8 | 96 1759 14y (4T 1 & o
Y 14w yssi|ol7]06 |27 6/ (49 | & | A5
S |94 197571000 (0.6 |52 | <8 |6 | 5 03
¢ 20 13540 931 0.¢ | 250 Ly 5 J0
I V2t Vores | 002106 [0 14568 ¢ e
§ V-2l posen| g09 | 0.6 ]es5 | 77165 ¢ 255" |
|
@v L D
{3, 76‘; 938034 0.0 | £8.0 |(8.% | L Al2.88

68,2

Somple
Tima Vu l wme



ENERNX com

IMPINGER CATCH

Somple Number & 7*3  Stack Nome /50M Pre3 -7'5/ Company Nome A/&;/)N_Jg /7/.9«[

Amount of Inpinger Tip
Impinger Number Solution Used Solution (millil{ters) Configuration Weight (grams)

1 {ﬁ (o] 20 Final /6. Z

Initial £S.2
Weight gain £/,0
2 /e O zoo Final _ 265.0,

Initiel 2¢&7.
Weight goin

- 1{7 Final

f

;

:

l,

;

3
Inftial
Weight goin
& _5;'/}‘1{‘/[ ~ 2 9 Finol 177’-7
Cd
Initfal 2. Y7
Weight gain !5 o
S Final
Initicl
Weight goin
6 Final
Initiol
Weight Gain
Flosk Final
Initiol
Weight gain
TOTAL WEIGHT GAIN OF IMPINGERS {groms) 5 .S
Date /' /7' ?/
—
Signoture z' d
Independent Verification of ORGAT ANALYSIS RESULTS
Calculotions
Shown Above Gas Froctionol Part
Explonotion: Someone other thon the person Co- 3 Z
who performed the original work and ossoci- ¢ ;
oted calculotions must verlfy thot these cal- 0, 7 Z
culotions have been performed correctly, g
K, 8L.6
sy Ja
sy S@wiFao Dot e /- 7797
Signature/ -~ °
z’//‘— 7/ Time 4./’ /j
Dote

kd
Signatur v 4 (




-

les{HEC -3
Isom# 8
PRELIMINARY VELOCITY DETERMINATION

If preliminary velocity is not determined by the following
Procedure please state how Preliminary velocity was determined. 7

Traverse Ap (inches H50)
Pt. I II IIX

Date

Time

" For Preliminary Velocity Calculation,
1 Isokinetic Sampling:
1. Use calculator to sum the square roots

2
3 of all Ap's and divide this by N, the
number of Ap's.
4
5 Aver. \/&p = IVap
N
6 aver. Vip" = _ (4uit) = 0.38/34
; (76 ) B
(units are inches H,0 to the one
8 half power)
9 —_— 2. Obtain the pitot tube calibration
10 factor for the probe used. Probe
No. Pitot Tube Calibration
11 Factor o (Shown in the
12 equation below as PICF)
13 3. Calculate Absolute Stack Pressure:
e Measured stk. Press.
14 —_—_ (gauge) —g.06  "u,0
15 (Measured stack Press. may be (+)
_— or (-))
16 —_— Preliminary Atmo. Press. 39 ZAL "Hg
17 —_— Stack pressure in inches of water
18 (gage), times 0.07355, plus the
barometric Fressure in inches
19 —_— mercury equal to the absolute
20 stack pressure in inches of mercury:
21 — (=00l ) in.ne (Lco355) . (3024 jin. .
22 _ = Stack Preog 30,_236““..
-7 E——— E— — 4. Calculate SNOrAGe prelimitary
24 velocity, V', in feet per second
_ as shown bLelow.
(Stack Temp. °g) '
Vo= (85.48) (prcr) (average |/ ap)
ole. Stk. Press.
“t. inches Hg
Vitoehiam (gea ) / HebOM ko) 87288 (38134 27684¢ .
V2B 40l ) s0.23L )
528 30,344
< #0783 ) (2 (Bo3e4)
Qleid (60) /o.‘fzog'?)(&?'6845)( 78 )(6’72,2.(' AT PRIy /- (7-%/
Time

< X 367!/ ¢
26’ Signature ""? //

| A Y



Sample No. VH#€1-3  stack Name_Z'$ oM M#B Company Name 547‘: Prvl«&]&

FIELD CHECK OF MOLECULAR WEIGHT

(To be used when substantial changes have occurred in the moisture fraction)

Molecular

Weights Moisturc Fraction Partial Mol. wt.
H,0 as) ... ... [ 0.02913 - [-42¢3

Oriat Fraction Dry Gas
Fraction
co, (44) ( 0,032 ) [ =
(o7} (32) Q.Isz : ) =
co (28) | ) ("_‘”-’ﬂ -
see
N, (28) (_o@tf ) above) = 26. 8/68
2%.12 -
Molecular Weight of Stack Gas . . . . . . . . . . .. 28.2490/
(Sum of partial molecular weights)
FIELD CHECK ON MOISTURE FRACTION
Corrected sample Vol. (DGV)
(net vol) x (DGMCF) = 31,740 g3

Avg. meter temp., TM = Avg. meter temp. °F + 460 = $2R2Z °R
Total imp. wt. gain, MWC SP.& grams H,0
Pressure at meter, PM wﬂi inches Hg
Moisture (MWC) (1.335) liters
Fraction = m ( qx)n k:zo . S

(MWC) (1.335) ters| . DGV PM) liters °R

[ gm H,0 (T™) (499.4) ft3 in.Hy
Fract 1om * L A ST 2,079

[(“,{)(J.}JS)J v [(3LM40) (30.284) (109.0) )

(§28,2)

Lry Gas Fraction = ! - (moisture fraction) : 1 - | ©.079/3 ) O_ZE_DBZ

bate  of=t9-9/

Signature ._—,?Jf




75!//:'&!’ cone.

STACK SAMPLING FIELD DATA

PLANT NAME _ 2 oo /;mé: &gg{kc./; STACK NAME  y S2a, DIRH &
OATE i /oy fa | OPERATOR (. 7 SAMPLE NUMBER [7#.2- / STACK HEIGHT ~43f_¢=

STACK DIAM. (ex1t) £¢ £ 'STACK DIAM. (port) §.742 STACK PRESS. un.HﬁZgéi BARO. PRESS. (In.H20) 3039
PROBE NUMBER PICF  2.8Y (P -0, 5% PUMP NUMBER £ ~1] O
NOZZLE NUMBER — NOZZLE AREA —_— FILTER NUMBER — OUT WEIGHT GRAMS —
METER NUMBER « -// p K FACTOR ORIFICE CONSTANTS @ — b
Feak Uuel o
DRY GAS
Clock Dﬁtfﬂ’ In‘::.s In::es 2::‘ TE":E;E%RE I:;::hZ:cl:lg remp:.::ture Temii?gture
Point | Time Reoding H20 H20 Inlet | QOutlet Gauge *°F *F
| lors (351228 oo | | |owo |08 |13 B 39¢
2 |2:58 [354.35 | 023 | lae/ |GB |63 7 J20
2 [3:03 |3s0.8L)oae ] 258 | 6® LE 7 doC
4 307 |255.90 020 | | asy |8 (&3 7 4o¥
S 3 13¢h9olorp | v laece |6S | (9 ? qo2
C I3 (3ed3gl o |0 e [0S bk ] 407
2 1319 13¢ce 9o | 1 Jeed [To |69 2 S5
£ 13:93(369.99] 0,40 | | 263 | 70 |03 | 9 327
327 [958
L3 13p9se| 099 | 1 298 [y | ws |y R
2_|3:d0 {394.91 |o20 1 |25 | LY | wS L qas
2 (7 3K (012 ] as) |68 ot > 4/
d 1299 Bpagiod | 1 lase | er (oS B 403
SIS 3gaes|ony ) 1 |2asS | To | LY 7 /3¢
C _[3:57 |3¢s¢r|0. 1Y f 29 | 70 | 6S =) L ,
D (el (zgreylo. o | 254 | Ve | @9 N o5 |
& |dor Roose ooy | | 257 (% |69 7 41 |
41091243 100
aF |
bbwim 41,818 |0p0284| | .0 9.1 g | 41z,6 |
Somple  Met ég-?

Time Yolume



7£/V£'/ZI' comr.

IMPINGER CATCH

cF _
Somple Number i -/ Stock Nome /SO € P/J#X/ Company Nome én%‘rg&/,éﬁ / zac/

Amount of Inpinger Tip
Impinger Number Solution Used Solution(mi]]i]iters) Configuration
1 /94 o 200 425%50£92Q!/
2 th O _2Zeo M=l &3
) Bl K ol
b 5,/12‘ 60{ ~ 209; A/ﬁéj'jéj
E
6
Flask

TOTAL WEIGHT GAIN OF IMPINGERS (grams) é.i;

Independent Verification of
Calculations
Shown Above

Explanation: Someone other thon the person
who performed the original work ond assoc{-
oted calculations must verify that these col-
culations hove been performed correctly,

/?/9' Serve $ e d
S{gnature” ~

2/ -2/

Dote

e a———————————

Weight (groms)

Final 3/ 5’- 8
Initiol 2£2.2
Weight gain (3
Final Lo “’ . 9
Inftial 4

F

Weight gain ____Q‘l__
Final O
Inftial [®)

Weight gain
Finol 2173, /

Initiol
Weight gain

.

Final
Initiol
Weight gain

l

Final
Initiol
¥eight Gain

Il

Final
Initiol
Weight goin

I

Date !i& éj; /7’/

Signature Eé

ORSAT ANALYSIS RESULTS

Gas Fractional Part

Co, 2.8
()2 16-0
o
N2
Date 0 l"z"qo

Time

Signature




Lsewe (Lol # 0
Tet4ez-1

PRELIMINARY VELOCITY DETERMINATION

If preliminary velocity is not determined by the following
Procedure please state how preliminary velocity was determined.
Traverse 4p (inches H,0)
Pt. I 11 III
Date

|
{
Time !

' For Preliminary Velocity Calculation,
1 Isokinetic Sampling:
1. Use calculator to sum the square roots

2
3 of all Ap's and divide this by N, the
number of Ap'‘s,
4
5 Aver. {/&p = LV ap
N
6 Aver. \/Ap = (6439 ) = 040244
; (1 )
(units are inches H,0 to the one
8 half power)
9 2. Obtain the pitot tube calibration

10 factor for the probe used. Probe

No. Pitot Tube Calibration
11 Factor 0,84 (Shown in the
equation below as PTCF)

12
13' 3. Calculate Absolute Stack Pressure:
Measured Stk. Press.
14 (gauge) =002  "Hy0
15 (Measured stack press. may be (+)
or (-))
16 Preliminary Atmo. Press. 303'2 "Hg
17 Stack pressure in inches of water
18 (gage), times 0.07355, plus the
19 barometric pressure in inches
mercury ecual to the absolute
20 stack pressure in inches of mercury:
21 _ ooz ) iniH, (L0788} ¢ (3037 )in. 1
22 i = Stack Proon. 39 269 1. b
2 4. Calculate uverage preliminary
24 velocity, V, in feet per second
_ as shown below.
(Stack Temp. °R)
V= ®5.48) (P1CE) (Average Vip)
Mole. Stk. Press.
v, inches lg
Vorownam (o4 / WRE14o)7 8120 (Q4024q 1 20,098/ ...
V CB33T 1030369 )
- 28 36%
QS'\'&’ ({GO) Lo.q;l'l';) (2_ . )( 0 QL_X_&—-— Pt e 0’-2”9/ _
7 0?8{ 28. 705) 72.6 A\ 2991 1
Time

= 28,967, 04 >5CFM

Signature



sampie No. T#¢3-1 Stack Name TSepM Mﬁg Company Nameﬁw@

FIELD CHECK OF MOLECULAR WEIGHT

(To be used when substantial changes have occurred in

Molecular
Weights Moisture Fraction
H,0 1) [ 0.96717
Orsat Fraction Dry Gas
Fraction
co, (44) ( o.028 ) [
02 (32) ( o.lfe )
co (28) { ) %EQ!EE&
N, (28) (_ o B(Z ) ove)
29.008 L

Molecular Weight of Stack Gas . . . . . . . . . . . .
(Sum of partial molecular weights)

FIELD CHECK ON MOISTURE FRACTION

Corrected sample Vol. (DGV)

(net vol) x (DGMCF) = ﬂ,n{ ft3

the moisture fraction)

Partial Mol. Wwt.

1.2199

207

Avg. meter temp., TM = Avg. meter temp. °F + 460 = 53‘82 °R

Total imp. wt. gain, MWC 65.0 grams H,0
Pressure at meter, PM 30.444. inches Hg

(1.335) liters
qm .0

Moisture (MWC)

Fraction =

£t 3 in.Hy

[mm (1.335) 1_13_92] . [<DGV) ®0 oo, Liters °» }

Moisture _ ( b‘—.o ) (). 335) 4
Fraction - L‘m
[ (6to )(1-337')J + ) (30444 ) (499 4)
. (52"1 )
Dry Gas Fraction = ! ~ (moisture fraction) = 1 - (op('}"') ) = o_.q—;—z_zi
Date ot-21-94

Signature




75VEHX cone

STACK SAMPLING FIELD DATA

PLANT NAME 57‘&/,7//'5& /7/o c')uc /'J stack NaMe _ssemM D18 # J/
4

OATE /- 2/- 3/ OPERATR  R7T SAMPLE Nuuem_c_ﬁ -2 STACK HEIGHT ~43£¢_,
STACK DIAM, (exit)S 28 58" sTA DIAM. lport)S. 74~ 7[ STACK PRESS, (In. H0) ::9#0 BARD. PRESS. unn.;, J30.371
PROBE NUMBER 28 PICF __ . f/ ocug& -Q' 75;—— PUMP NUMBER _ &£/ //0
NOZZLE NUMBER — NOZZLE AREA e FILTER NUMBER -— OUT WEIGHT GRAMS
METER NUMBER <o/ //O K FACTOR —_— ORIFICE CONSTANTS o T b —
M/(d//ac/( D002 @ -6 1 54 J b e K Lo K soosE —zb’z~f§
DRY GAS
METER
e e Rl e e e
4-451393.2y
) 449 572|025 0. 259172 17/ | 4 398
2 Wes3 Bozed|o22 | 08 1357 | 72 |7/ | 4 377
3 sy |sssoozo) 0¥ | 253] 72 | 71 A 399
o [orsv[ 073\ 0.8 (2sd | 72 |10 | ¢ 129
s oS Wl p/8l 0. ¥ 1762173 | 71| & 70/
( 09 e 7)| 075 | o f12¢5 | 73 |0 £ 372/
7 ls-izboeslos) | 0¥ 1769 173 172 | & 4o/
§ 1Si7\9b880 0|08 25973 |72 ¢ SO
29|01t bt
) \s2y\d3.00lp 2 | 0.7 255 | 72 |72 A As
2 sz W8 prol g V26! | 72 172 | & 792
S lsss Wiptlprgle (2431721721 ¢ 717
A sdoWpsdors o e |72 721 ¢ 07
s\ iz o/ 0.8 12571 23172 ’ ‘//5/J
¢ et lmddilo3 oV bss | 7272 | ¢ 7/57¢
? szl zylow|of 1256173 | 22| ¢ /92
sty sAaodo oy 75895 | 7221 ¢ 47 l
[Z?
HAwia| 35717 [03193] 0.8 72.44|71.42 418.49

77,03

Somple Het
Tima Yolume



TN o

IMPINGER CATCH

Somple Nunberc#j'z Stock Nome /SO 2/83 #J/ Company Name é/%Z//é. £ Pzad/-

Amount of Impinger Tip
Impinger Number Solution Used Solution (milliliters) Configurqtion Weight (groms)
1 //50 Zoo /‘/)JZQ‘/ Final 319.9
Inittel _Z2Z0O.7
Weight gain _;__0_.___43____
2 /7/£ O ZW 65 Final 2063 o)
Initial 2¢/. 7
Weight gotn _._Lz.é_
3 4_5/4.,% D //pxj«z/ Final 2
Inftiol _ /D
Weight gain
4 é]‘/M/Z&/ ~ Q0P < /{//95///45J Finol 72,0
s Initial 245 .0
Weight gain ___'Z._Q__
5 Final
Initiol
Weight goin —
6 Final
Initiol
Weight Gain
Flaosk Final
Initiol
Weight gain
TOTAL WEIGHT GAIN OF IMPINGERS (groms) 8.5
Date of-2l "7/
Signoture S

Independent Veri{ficotion of
Calculations
Shown Above

Explonation: Someone other thon the person
who performed the originol work and ossoct-
oted calculations must verify thot these col-
culations hove been performed correctly.

/2« /I//Affé*ﬁ

Signdture/ —

2-0-2/

Date

Dot

Time

Signotur e

ORSAT ANALYSTDS RESULTS

Gas froctionol Part

C02 Z (
0, /5.)
Co
NZ
S I3
s




- oa""]. 'fr'C/
Test#C3-2

PRELIMINARY VELOCITY DETERMINATION

If preliminary velocity is not determined by the following
Procedure please state how preliminary velocity was determined.
Traverse Ap (inches H,0)
Pt. I 11 I1I
Date

|
]
Time !

. For Preliminary Velocity Calculation,
1 Isokinetic Sampling:

1. Use calculator to sum the square roots

2
3 of all Ap's and divide this by N, the
number of Ap's.
4
5 Aver. \/Ap = IVap
N
6 Aver. ip = (6.39§3) = 0.3993
(16 )
7 (units are inches Hy0 to the one
8 half power)
9 2. Obtain the pitot tube calibration
10 factor for the probe used. Probe
No. Pitot Tube Calibration
11 Factor (Shown in the
12 equation below as PTCF)
13 3. Calculate Absolute Stack Pressure:
Measured Stk. Press.
14 {gauge) :Qgé “H,0
15 (Measured stack press. may be (+)
_— or (-)) 30.37
16 R Preliminary Atmo. Press. "Hg
17 —_— — — Stack pressure in inches of water
18 (gage), times 0.0735S, plus the
barometric pressure in inches
19 —_— mercury equal to the absolute
20 stack presture in inches of mercury:
21 - - (~0.06 ) 1tLHL0(LC7385) . (2037 iin. b
20 = Stack Pro,. 20.36@ In. tiy
23 -
—_— —_— 4. Calculate ..vi:rage preliminary
24 velocity, v, in feet per second
_ as shown belcow.
(Stack Temp. °R) A
= (85.48) (PTCF) (Average Vap)
Mole. Stk. Press.
., inches Hg
N @t an) ( O'M ) /_ #18'7.*4‘0): 878'7 ( . 3?73 ! ::?_T?. gﬁ{- 1t/ See
V(28287 ) (30366 )
5218 b
Qetd -'(60)(0.?2 9427(17.orl4)(28.0783)(g7g"7> SY-X 3 ) Fate 01-21-%1
- 27 ‘73'25 DSCFM Time

Signature




THel-2
TS oM
PRELIMINARY VELOCITY DETERMINATION

If preliminary velocity is not determined by the following
Procedure please state how preliminary velocity was determined.
Traverse Ap (inches H,0)
Pt. I 11 III
Date

|
1
Time !

For Preliminary Velocity Calculation,
1 Isokinetic Sampling:
l. Use calculator to sum the square roots

2
3 of all Ap's and divide this by N, the
number of Ap's.
4
5 Aver. \/A?' = Zﬁ?
N
6 Aver. {/4op = ( ) = 2.38(28
( )
7 (units are inches H,0 to the one
8 half power)
9 2. Obtain the pitot tube calibration

10 factor for the probe used. Probe
No. Pitot Tube Calibration

11 Factor 0.84 (Shown in the
12 equation below as PTCF)

13 3. Calculate absolute Stack Pressure:
Measured Stk. Press.

1 (gauge) _o08  “Hy0

(Measured stack press. may be (+)

15

or (-))
16 , Preliminary Atmo. Press. 3v.3¢ "“Hg
17 Stack pressure in inches of water
18 (gage), times 0.07355, plus the

19 barometric pressure in inches
mercury equal to the absolute
stack pressure in inches of mercury:

20
21 - (08 ) 1:in~ (L07355) « (3030 jin. i
22 _ . = Stack Proe,.. 3&.3414‘ A by
23 -
4. Calculate aVerage prelirmitary
24 velocity, V, 1in feet per secend
_ as shown below.
(Stack Temp. °R) “
= (45.48) (PICF) Caverage Vip)
ole. Stk. Press.
Lt inches Hg
et (g4 / C §72.2%) ( 0.39/2& .32:5{4__4._ 1 e
V28397 ) (30344
- (6 (osetrsXensera)pent’) (L3 (Bust
Qstd ( ( 620 X ) 37£7~f> G L. or=17- 94
= 26,403.0 s cFM Time

Signature ’/{3- d?i




( Sample No. [&CS—Z Stack Hame I SepM M#B Company Namef;gt Ru(wcf_:

FIELD CHECK OF MOLECULAR WEIGHT

(To be used when substantial changes have occurred in the moisture fraction)

' Molecular
Weights Moisturc Fraction Partial Mol. Wt.
H,0 (w.) . ..... [ 0.0758 - 1.2 804
Orsat Fraction Dry Gas
Fraction
o, (44) ( 0026 ) i -
0 (32) ( e.)s8 ) =
o (28) ( ) ('i?ﬁ_z -
N, (28) ( o 8l hove) -
21,048 ! J 26. %47

Molecular Weight of Stack Gas . . . . . . - e e e . gg 35:2;

{Sum of partial molecular weights)

FIELD CHECK ON MOISTURE FRACTION

Corrected sample Vol. (DGV)

(net vol) x (DGMCF) = 3‘:4"2 ft3
Avg. meter temp., TM = Avg. meter temp. °F + 460 = .C'Sz 63 °R
Total imp. wt. gain, MWC 52.5 grams H,0

Pressure at meter, PM 3 ﬂi inches Hg

Moisture (MwC) (1.335) liters

Fraction = " ( qx‘n 1(121) : - -

(MwC) (1.335) liters| | DGV} (PM) 100 liters °R

{ gm H,0 (T™) (499 4) ££3 1n.Hy

Moisture B ( ; ) ().335)

Fraction - 5" 0.0 7/6;!
[(39.&’)(1.33%)] . [cs.r.«'z) (30429 (mm.-‘.)] =

(53203) :
Dry Gas Fraction = ) - {(moisture fraction) = } - (o,o'”gﬂ ) = _&f_ZEﬂ_!_
Date or~2[-2/

Signature




"

75VE/?X conr.

STACK SAMPLING FIELD DATA

PLANT NAME ‘{/,,-/(,f FRrre  Sotoodencds STACK NAME S0, pZ8 72

DATE /%, OPERATOR (@ 7— SAMPLE NUMBER(¥ES-3  STACK HEIGHT _&
STACK DIAM, (ex1t) _SLQ' STACK DIAM. (port)€ .98 STACK PRESS, (In. o) . ©Y  BARO. PRESS, {h.H20) 3.3
PROBE NUMBER __p PICF O, &< ocucrAH;.'é!fg PUMP NUMBER 7 - 7)
NOZZLE NUMBER —  NOZZLE AREA —— _ FILTER NUMBER ~—  OUT WEIGHT GRAMS _
METER NUMBER < 3// 0 K FACTOR —___ ORIFICE CONSTANTS q —b
Wea b Chocke 0,00 025" My
DRY GAS
Clock °.§Z£?’ Inﬁ:es Infr:es S:ff TE”":E':E%"“E Iﬁéh::cﬁg Temp:::ture Tem;s:::g:ure
Point | Time |Reading | H,0 H0 P* ITAYeT TOGETST|  Gouge °F °F
I_Je:29 Raassi o2/ | 1 |ade |90 |9y 7 250
b2 Mmgrlpaz | 1 fade | 5 |y | S Eal
3 |L:32 Wrsoo |o-ap ) 247 | 9y "4 R qo o
¥ _16:37 [43%.480.19 ! 20 | Y | M R 402
S o 142999 | 0.4 8 [ {242 | 21 |21 N 406
L |vor|ydoor]o.q0 ( 2471 | 21 ~ Yo3
7 leid? 4498 | poam | 253 |21 51 8 398
L é:53 loetnga 0012 I asy | N Y] 2 391
6:51 Wso.148
!_|2od ysovsl o8 | 4 ast || e ~ <AL
Z 1129 luszza o2 | 235 | oy ] 2 43)
3 [2up [0 |07 { *SY | 7 24 7 423
YAr N lesew ool | 252 | 72 1o 7 Yo/
vas sosdoay | g lase | 92 o, 7 i
b lyoas (4299 0.0 | ) |ace | 22 |90 7 7553
2 17:29 140592 102 ! 9FE | o |7 g LA
5 hs; 468 o1 0 ! 2SL 7 7 7 Y8
.37 |02
@ |
blbwm 41506 03897 | [.0 71-3] | Yo.81 4161 |
Somple  Het 701

Tima Yolume



-

7£/V£' comn

IMPINGER CATCH

-
Sample Number é S35 Stock Nome / SOM 2/ # / Company Nomej, /gf;prlja. /roa/.

Impinger Number Solution Used

1 /7[; 0

Amount of
Solution (mi11{ liters)

20

Inpinger Tip

Configuration

Weight (groms)
Finol ?Y9(.5

2 //1(9

é&()

Bl K

dodtied

Initiol 265. 7
Weight gatn _¢#o. g

Final 2l S8

4.5

Modited

Initial 2 4£<. 2

Weight gain o,

Weight gain

3 Final A
Inftiol g
Weight gain o

4 /7 ~ 280 /’//c//[?e/ Finol Q797

: . Initiol _272.%

Weight gain (.9

) Final
Initiol
Weight goin

6 Final
Initiol
Weight Goin e

Flosk Final
—————— —_———————

Initiol

TOTAL WEIGHY GAIN OF IMPINGERS {groms)

/¥3s

Independent Verificotion of
Colculotions
Shown Above

Explonotion: Someone other than the person
who performed the original work ond associ-
oted colculations must verify thot these cal-
culations have been performed correctly,

/? sy /?k/( Jeo

Signoture 7

Z -9/

Date

Date 44§; ,/9 /
Signoture 7T

Dot

Time

Stgnatupe

ORSAT ANALYSIS RESULTS

Gas Fractional Part

o, 2.9
02 ~A1/::'y
co
N2
0[~21-F/




o‘s()/t’ e &

Test#es-3

Procedure please state how preliminary velocity was determined. 7

Traverse Ap (inches H50)
Pt. I 11 III

Date

Time

For Preliminary Velocity Calculation,
1 Isokinetic Sampling:

1. Use calculator to sum the quare roots
of all Ap's and divide this by N, the
number of Ap's, '

2
3
4

Aver, VAp = LVAp
S N
6 Aver. {ap = (6.23tﬁ = 0.389726
7
8
9

(t6 )
(units are inches H,0 to the one
half power)

2, Obtain the pitot tube calibration

10 factor for the probe used. Probe
—_— No. Pitot Tube Calibration
11 Factor 0.85¢ {Shown in the
12 equation below ag PTICF)
13 3. Calculate Absolute Stack Pressure:
-_— —_— —_—— Measured stk. Press.
14 (gauge) —g.0& “H,0
15 (Measured stack Press. may be (+)
— —_— -_— or (-))
16 Preliminary Atmo. Press. 30.32 “Hg
17 _— Stack pressure ip inches of water
18 (gage}, times 0.07355, plus the
o - barometric Pressure in inches
19 — —_— —_— mercury equal to the absolute
20 stack pressure in inches of mercury :
21 —_ - (co0q ) ininn (o7issy . (3037 jin. 1o
22 = Stack Pro,. . 39_3:6_2‘__ SN
23 o -
— —_— ——— 4. Calculate SNUTSGe prodomanary
24 velocity, v, n feet per second
’ as shown Lolow.
(Stack Temp. °g —
Vo= ws.48  (prer Caverage Vap)
ole. Stk. Press.
Lt inches Hg
VvV = AN .1“) ( 0.84' ) / (4’6./:‘4‘60 ):8764! ( p. 33?73 Y QBJ 3-28/ e
VoC28092] ) 20367 )
- ¢28 367 . o=
Ketd= (8o )(e P72 (2.2581 )o80763 ) ££28- = or2(-9/ _
8%'{ jl Tim
e
= .22 DsCFM
26/567 D Signature



i

( Sample No THC2-3  Stack Name Lo A/ M#B Company Name &f Pn&wtr

FIELD CHECK OF MOLECULAR WEIGHT

(To be used when substantial changes have occurred in the moisture fraction)

Molecular

Weights Moisturc Fraction Partial Mol. wt.
H,0 () . ..... [ 0.09e8 - [.63a4

Orsat Fraction Dry Gas
Fraction
co, (44) (0.029 ) i -
0, (32) ( 0./67 ) -
co (28) ( ) (_o-lﬂ -
see
29.100 i _ 26.4577
Molecular Weight of Stack Gas . . . . . . .. . . .. 28.092/
(Sum of partial molecular weights)
FIELD CHECK ON MOISTURE FRACTION
Corrected sample Vol. (DGV)
(net vol) x (DGMCF) = 4/ 2/6& ft3

Avg. meter temp., TM = Avg. meter temp. °F + 460 = &3/ °R
Total imp. wt. gain, MWC 8&.3 grams H,0
Pressure at meter, PM inches Hg
Moisture (MWC) (1.335) liters
Fraction = " ( q‘)n k(i;‘u ‘ P

(Mwe) (1.335) ters | | DGV PM) . liters °R

[ gm H,0 (T™) (499. 4) T in.Hy
Moistgre - (893 ) (1.339) . o
Fraction - — __208_

{ (223)(1.33'»} v | W) (30,494 (499 .4)

(&£30.1)

Dry Gas Fraction - ! - (moisture ‘fra:tion) =1 - (0_0908 ) = _0__70? ?‘

Date Qﬁ.—.Z{ z‘{

Signature
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F10URE §C-3—ANALY SIS OF CALIBRATION Analytic method used
Gaszs

Date /- /7- ?/

FPA Ba/vco/ 1

Gas concentration (Indicate units)
. Mid- Migh-

pui) | p%e | range:
L3 Yy W'v]

pampie run:
1

!
3
Aversge
percent deviation

* Average must be less than 0.25 percent of span.
* Average must be 50 to 80 percent of span.
* Average must be 80 to 90 percent of span.

FICORE 6C-4—ANALYZER CALIBRATION DATA Analyzer ullbrPau n dn.tz llor slampllng

Source identification: %LEELE_&_ runs: 7o
. I, BL CY Span: (4 -]
g:‘ztepe rsonnel. 7537 7 77
Analyzer J
cz:?u‘f' calibration 3:73:‘&2 Ditterenc
(indicate | "ESPONSE | o iate | (percent
units) (mc::ic';:le rms) of span)
(pord | GR) | (ppey | (%)
U WY - U AU ~ S SO 2 S O
picrange gus e Vee g 156687 08 8. g
HIQh-(BNQE QBS.......c.c.c... oo e - . 1 EP0> | ¥Y-2. | 0233 | 033
FIGURE 6C-5—SYSTEM CALIBRATION BIAS AND Date: {=17" 7/
DRIFT DATA Run number: Run¥ C /-1
Source identification: £P\So M_-'#T 8 Span: o= mo/l‘m—
Test personnel: R\, 8L, ¢
Initia} values Final values
Analyzer System System Onitt

calibration | System cal. bias Syslem cal. bias {percent

response | cakbration ( cahbration of span)
percent (percent
response response
(P | Coped | LB | Gopemy | R | G

Porogas . . . . (2 - 0.25 02{ 0.3 0.3 p.os
Upscale gas. . . 5¢.¢5|. 558 |{-0.¥5| sé! |-055 | o

Bystem Cal. Response-Analyzer Cal.
Response x 100

S8pan

System Calibration Blas «

Final System Cal Responae-Initia] System Cal Response 100

Drift =
Span



-

7EA/E conr

F10URE 6C-3—ANALYSI8 OF CALIBRATION Analytic method used ﬂ/s" ¢
Qases
Date /' /7’ ?/

Gas concentration (indicate units)
Zeto® Mid- High-

N rim i ra% ¢

* Average must be less than 0.25 percent of span.
* Average must be 50 to 60 percent of span.
« Average must be 80 to 90 percent of span.

F1GURE 6C-4—ANALYLZER CALIBRATION DATA Analyzer calibration data
yze y a ép}_s’mpllng

Source identification: {: \loM 2+ 8 runs: P
Test personnel: ¢ ——  Span 8
D‘te: /'12' [
Analyzer l J
c{:?::’ calibration ;i\'?:m"e Ditterenc
(indicate response (indicat (percent
units) | Undicate unils)e of span)
( nits) (%)
HIQN-TANGE GBS .. ..o oo e cossrenees ot e ine] . BO g |2/.025 | 075 | 15
FIGURE 6C-5—SYSTEM CALIBRATION BIAS AND  Date: (=17- 77
DRIFT DATA Run number: ——_ Kun ¥ /=l
Source identification: {f B\ sod ¥ 8 Span: 0-25
Test personnel: 1 LL, CT
initial values Final values
Analyzer Dnift
calibration | System csalys:‘ans System ,_say,s':m (percent
response | calibration | (S0 L | cabbration (per com | of span)
‘ response | P am | reseonse o‘: span | o)
SN 5 SN C AN C SR o).
Rero gas .. - Q . O o 0.05 ; oS 1 0-S
fipscato gas.. ... . .. e s | 845 -0.5 83.7% 1 -1.25 i -0.7%
Bystem Cal. Response-Analyzer Cal
Resporse « 100

Bystem Calibration Blss =

8pan

Final System Ca! Response-Inttial System Cal. Reaponae
Drift - . 100
Span
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JE/VERY come

FiGURE 6C-1—ANALYSIS OF CALIBRATION
Qaszs

Date /’/7’ 9/

£PA Protveot /

Analytic method used

Gas concentration (indicate units)
Mid- High-

* Average must be less than 0.25 percent of span.
* Average musi be 50 to 60 percent of span.
¢ Average must be 60 to 90 percent of span.

FIGURE 6C-4—ANALYZER CALIBRATION DATA
£P \SoM 2k 8

Analyzer calibration :tz 501’ Isampllnx

rce Identification: runs:
’?‘::t peersonnel: RY, Rl CY Span: L -Zep_-#m
Date: /1= 12-97 °
; Analyzer
Cm,‘f' calibration d?:;g:::ee DiﬂcrcncJ

N response {percent
{indicate (indicate (indicate ol span)

Zero gas.........
Mid-range ga
jhgh-range gas

R LS [ L
L2

0.3 . |o3
e ! 0./

....... RN SN §
. 7625 | 1e7.€ ).

FIGURE 6C-5—SYSTEM CALIBRATION BIAS AND

DRIFT DATA
Source identification: £PB\ Sod .:‘? 8
Test personnel: ’ZL s 7 c

) /- 17-3/
Date:
Run number: Bun# /-1

Span: o =200 fREL

Analyzer

1 (ppnp |

calibration | System cal. bias
response | cahbration y catibvation (percent of span)

response response
G| R | oo | ZRST | D

initial values Final valves
Dot
System System
System cal. bias (percent

{percent

Zero gas . : N/ .os 0.5 0s 0.5 %
Lpscale ges . .. {re2.2.). 100 - 22 /0.2 |-42.0 0.2
Bystem Cal. Response-Analyser Cal.
8ystem Callbration Blas = Response x 100
Span

Final System Cal. Response-Initial System Cal. Reaponse

x 100

Drift =

Span

<o



75/‘/5/&’ cone

F10Unx 6C-3—ANALYSIS OF CaLIsRATION Analytic method used
Gases
Date
Gaa concentration (indicate units)
. Mid- High-
Py | prwe* | range
Ty (e
nn:
| F
2. -
J et emetnes e et
AVerage ...

percent devistion SRR DR S I

:Awmmmbolucmo.zspmtolm
Awmmmsobeommm
'Amgomtboaowwporuntofm

FIGURE 6C—4—ANALYZER CALIBRATION DATA Analyzer calibration data for sampling
Source identification: —%‘-‘E_’*_:t_L. runs: R “g—ib
Test personnel: Y, BL e Span: Qpont

Date:

. Analyzer
Cylinder | - Lbeation | ASOlUte Difterenc
vaiue response difference (percent
(indicate A (indicate
(indicate of span)

umits) nits)

(ppmd | sl | foomy | (%)

OO QAS....co i b
Midrange gas ... FE R U I . I I
High-range gas............ ... . . . FETTRU . RN A [ DO BT L
FIGURE 6C-5—SYSTEM CALIBRATION BIAS AND Date; 4-17" 7 / >
DRIFT DATA Run number: — Kunt¥ C /-
Source identification: ‘PB\S° M_:#—‘ 8 Span: 0= ,oo/'l&g—
Test personnel: !, 4]
initial values Final values

Analyzer Dnift

calibration |  System ;'n’m System if:;"s (percert

response | cahbration (percent calibration (percent of span)

response response

(!;M).__Lﬁﬁ) 1 %J.D}af) 1 ppmy | 8T | &6

Zero gas o 0.5 0.3 0.S 0.5 0.2
ipscaie gas . . 56.65| s¢. !/ FO.5% 5.7 | -0.75 |-0.2
8ystem Cal. Response-Analyzer Cal.
8ystem Calibration Blas - Response x 100

8pan

Final System Cal Response-Initial System Cal. Response
Drift - » 100
Span
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F1oums 6C-3—AxaLyals or CaLisraTION

Analytic method used
Qases
Date

Gas concentration (indicate units)

Z(eto . Mid- . High-
3‘} rjw | ra;eo «

Maximum percent deviation

* Average must be less than 0.25 percent of span.
* Average must be 50 to 60 percent of span.
¢ Average must be 80 to 80 percent of span.

FIGURE 6C-4—ANALYZER CALIBRATION DATA

Analyzer callbratgn data for sampling
Source identification: —£> \3oM 2 8 runs: ————— Mzs 7 -
Test personnel: Y, BL CT Span: 0-

Date:

Analyzer l
Cylinder calibration Absolute Ditferenc
vaive response dlﬂe(eﬂce (percent
(lnduca)le (indicate | findicate P
units

nit ) Unils) of Span)
ol | &Y el
Zero gas........... i e v o, . e
Mid-range gas .
High-range gas.. ... .. ... . |
FIGURE 6C-5—SYSTEM CALIBRATION BIAS AND  Date: £-17-2/
DRIFT DATA Run number: _.__-&ulf_ :é_...__
Source identification: {_P B‘ Sod ¥ B Span: --0-25 -—
Test personnel: VoL, cT”
Initial values Final values
Analyzer Dritt
calibration | System csa)l's.lt:‘a“s System éylsg.:;n (percent
response | cafibration | 2 RS | calibration (perc ens; of span)
response per an) | esponse o‘; span) .
@ | (T | BB () ¢ AR VO N
Zero gas . o f . o085 o.5 20S 0-s 0
Upscaie gas.. .. . . . ). EeY | 8375 | ~r25 | 845 | -0.€ 075
8ystem Cal. Response -Analyzer Cal
8ystemn Calibration Blas = Response » 100
Span
Final System Cal Reaponse-Initial Systesn Cal. Responae
Drift -

- 100
Span



<
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FIGURE 6C-3—~ANALYB18 OF CALIBRATION

Analytic method used -

QGascs
Date
Gas concentration (indicate units)
Zero*
{pputd
rM'D" run:
Qe et nts vt seaensrereestme s A aa s smabt s e st
3
AVOIBQO ...t s bt bs et oot amensee e
MAXITIUM PBICON! BBVIBUON........conv. e ceemecessrrenccsasassracmmmsennscs oot 1o iammrmenrses crones oo oo b

¢ Average must be less than 0.25 percent of span.
* Average must be 50 to 60 percent of span.
¢ Average must be 80 to 90 percent of span.

FICURE 6C-4—ANALYZER CALIBRATION DATA

Analyzer ullbngon ?au for sampling

._EP \SoMk 8 runs:
Source identification: .
Test personnel: RY, 81 CY Span: 0 =200 ppio
Date:
Anatyzer
Cylinder | 2 ibration | Absolute Ditterenc
value response difference (percent
(indicate G por e | indcate e
Gnits ) units) of span)
— — n a— g —%ﬂ—__m-. .
Z@10 QRS.........oocee oot e et e eeenrnemrenas oo JRASERTNY SUTHRTRODI SURDROON NSO
Mid-c8NQ0 Q8S ... . N U
fgh-range gas . l

FIGURE 6C-5—SYSTEM CALIBRATION BIAS AND
DRIFT DATA

. /- 17-2/
Date:
Run number: — Kua # £/-2

Pilod X 8 . o ~200
Source Identification: —£ Span: ﬁﬂm_——-
Test personnel: gT. BL ,ﬂ
Initial values Final valves

Analyzer Dnift

calibration | System cs:'s::' System 3’,55'."5 {percent

response | calibration | (7 m’l calibration | 20 TL | of span)

response o‘;" n | response | O %
— — e — -——w‘o«—‘%m)‘ - - 4= > ~—-—-—Lg)—————- m—
Zero gas . . . OT O 5 0.5, 0«{ o
Jpecaie gas . 1roi.21/p0.2 |- 76 v .42 |-22
Bystem Cal. Response-Analyzer Cal.
Bystem Calibration Blas - Responae x 100
8pan

Fina!l System Cal. Response-Initial System Cal. Response

x 100

Drift =

Span
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Filoumz 86C-3—ANALYSIS OF CaLisRATION Analytic method used
Gasks
Date
Gaas concentration (indicate units)
. Mid- High-
out) | 'poge’ | rangec
\rr"'f Y[ -y
un:
2.
TS
Average
MBI DOrCOnt COVIBNON ...

¢ Average must be less than 0.2% percent of span.
'Ammbosoweop«comoltpm
¢ Average must be 80 1o 80 percent of span.

FIGURE 6C-4—ANALYZER CALIBRATION DATA Analyzer calibration data for samplin
» z ; pling

urce identificati :—L“g’ﬁ—*_&— runs: =
'i":st pe:s;::x‘elf‘ s b €Y Span: £ kO#gi
Date:

. Analyzer J

Cyhinder calibration Absolute Ditterenc

value response ditference (percent

(indicate (indicate (indicate of span)

(umls) lum'ts rnus)

(P _{ (ppd | () | (%)
OO QBS..... e e e L b
HIGh-8NQ8 Q8S. ..o e

Date: /'/7'7/

FICURE 6C-5—SYSTEM CALIBRATION BIAS AND

DRIFT DATA Run number: —-.lefof /-3
Source identification: z?a\so MT-‘# 8 Span: 0=1 s
Test personnel: gy, 8L ¢
initial values Fina! values
Analyzer Orift
calibration | System ;ﬂ’m System csaylsm {percent
response | cakbration (pércent cahbration (pércent of span)
response . response | HCRn
___._(M-,d,_inr) -} ?Z-if}f‘?. { pmy. L GRY | 6
260 gas o 175.% 0. 5 (9] o - 0.5
Lipscele gas . §¢is 5.9 -0-75 5.6 | -108 |-0.3
8ystem Cal. Response-Analyzer Cal
8ystem Calibration Bias = Response x 100

8pan

Final System Cel. Response-inttial System Cal. Response
Drift - » 100
Span
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F100RE 6C-3—ANALYSI8 OF CALIBRATION
Qaszcs

Date

Analytic method used

Gas concentration (indicate units)

Zero®

run
3

Maximum [« W devial

WCAEE

High-

fﬂ;ﬁ; ¢

* Average must be less than 0.25 percent of span.
* Average must be 50 to 60 percent of span.
¢ Average must be 80 to 90 percent of span.

FIGURE 6C-4—ANALYZER CALIBRATION DATA

Analyzer calibratipn data for sampling

P \soM 2 8 runs; —————
Source Ident!fication: —Z
Test personnel: gy, BL CT Span: 0= 254
Date:
Analyzer j
va aluede’ cahbration d’?,?:z:g Ditterenc
(indicate | "CSPONSe | oo | (Percent
units) (indicate it of span)
R nits) units) C‘)
TCAONN Vi S B AW B AT
Zero gas.........c............
MIC-TBNQO QBS . ...t st o] ]
HQN-1ange 8. ... .. e s e, !
1
FIGURE 6C-5—SYSTEM CALIBRATION BIAS AND  Date: 1-12-2/
DRIFT DATA Run number: ———Run ¥ £7/-3
Source identification: éj 3‘ Soud W B Span: 0= 22%
Test personnel: ) BL, CT
Initial values Final values
Analyzer Drift
calibration | System c‘?‘s::; System cs;’.s'tﬁ,-',"s {percent
response | cakbration ( y cent calibration ( e" cent ol span)
response per an) | fesponse o‘: <pan) .
VAN NG ANER S I AN S O
Zero gas o l..e_ |.oos oS 0 o Y
lUpscale gas ... I {{ ..... Rels -0.5 € 375 | -1 25 |'O~7f
1
8yastem Cal. Response-Analyzer Cal.
8ystern Calibration Bias = Response x 100
' 8Span
Final System Cal Response-Initial Systemn Cal. Responae 100

Drift -

Span
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F1GURK 6C-3—ANALYS:8 OF CALIBRATION Analytic method used
Gases

Date

Gas concentration (indicate units)
z“ [ W‘ Htgh-

z gy | o

* Average must be less than 0.25 percent of span.
* Average must be 50 to 60 of span.
¢ Average must be 80 10 90 percent of span.

FI1GURE 6C-4—ANALYZER CALIBRATION DATA Analyzer calibration data for sampling

. ._ZL® \soM 2 8 runs:
Bource identification: - =
Test personnel: RY, Bl CYT Span: 0 = oo ppr
Date:
Cv’ ;Iuen E c:?:gr'!lﬁg'n Q:;fg:‘fe Di"CICﬂC]
(indicate | T8SPONSe | o e | (Percent
nits (nndogt:ale units) of span)
& ’ ( ﬁm E)
— o) .an]__u)_-
2010 QBS.......co.orrii s vensi st e e e
Mid-range Qas ..................
High-range gas.. ... .. ... .
FIGURE 6C-5—SYSTEM CALIBRATION BIAS AND Date: AN 7 /
DRIFT DATA a8 Run number: ——fun # /-3
. E*\lo S . o -~ 00
Source identification: = pan: ﬁ""-ﬁ
Test personnel: RT, BL LT
Initial valves Fina! valves
Analyzer System System Ot

calibration | System System f {percent
response | calibration &m’; calibration f:;,;?' ol span)
response response

SRS ¢ NS I 72 S 1'/__3'( 32;_;"’ 1@ ]
2010 gas .. ) s 0 S 0.5 o.f 0. 0. -o./
pecare ges .. . o rez2llsy | -4.2 558 |24 | /8

System Cal. Response-Analyzer Cal.

8ystem Calibration Blas = Response » 100

Span

Final System Cal. Response-Initial System Cal. Responase
Drift - x 100
Span
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F1oURk 8C-3—ANALYSIS OF CaLizsmatioN

Analytic method used LA /7" "/ "@/ /

Qaszs
Date L-2/- 2/
Gas concentration (indicate units)
. Mid- High-
) | prae’ | mane-
\Ffv'y ff‘-—v/

S| ¥res

:Awmmmmmo.zsmolm
Average must be 50 10 80 percent of span.
¢ Average must be 80 10 90 percent of span.

F1GURE 6C—4—ANALYZER CALIBRATION DATA
Source identification: -£5 \soM ¥ 8

Analyzer calibration data for samplin
e 2w s frmpline

. T BL T Span: o-bg
g:stt; personnel /=27 5% 7 7"’1
. Analyzer
Cylinder calobz:ion Absolute Ditterenc
value response difference (percent
(indicate (ind"igale (indicate | P an)
(unils) f’"i“\ fnits) P
(pomd | (ppd | (ppey | (%)
Zeco gas....ooooooo 1..8..) & .. e |1e

FIGURE 6C-5—SYSTEM CALIBRATION BIAS AND
DRIFT DATA

. -9/
Date: £-27 ?
Run number: Run¥ & 3-/

Source identification: -%f‘ So M._ *8
Test personnel: — 2, 8L C1

Span: _____9;!2%1;&1_.____

Initial values Final values
Analyzer Datt
calibration | System csayls:g System ;Vls::;"s {percent
response | cahbration y calibration y of span)
response | (percent response (percen;
o 0f_sgpan
(epd | Copwn | gem | Gomons” | ofgfen) | ey
Zero gas . O o .0 o 0 14
Upscale gas . } . 56.2 J5.2 /-0 51’7 -3 -0. 3
8ystem Cal. Response-Analyrer Cal
System Calibration Blas = Responae x 100
8Span

Final System Cal Hesponse-Initial System Cal. Response

= 100

Drift -

Span

NOx
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FicUoRk 8C-3—AxALYSIS OF CALIaRATION

Gaszes
Date /-2/- ?/

Analytic method used 0/ éaj

Gas concentration (indicate units)

Zero ¢ Mid- High-

NENCA riw‘_ va%o'

t
Maximum percent deviation

* Average must be less than 0.25 percent of span.
* Average must be 50 to 60 percent of span.
¢ Average must be 80 to 80 percent of span.

FIGURE 6C-4—ANALYZER CALIBRATION DATA

Source {dentification: Z{rp i}SoM *8
Test personnel: + Bl CT
Date: 7-27-9/

Analyzer calibratjon data for sampling
runs: PM Z3a-/

st: 0D~ 2;5%

Analyzer
Cylinder calbration Absolute

. Ditterenc
[ir‘:gi'cuaele response d('.'r:g:a"fee (percent
units) ('ndugl:ate units) ol span)
N .,
A A A
Ze10 gas.........cccooo . : ke O, o 1. | o
Mig-range gas ... et e e, . Y.¢ BY25 | 0ozs .25
MQh-range gas... .. . a0.) 2o 7 o.Z 2
l
FIGURE 6C-5—SYSTEM CALIBRATION BIAS AND Date: [-27- ?/
DRIFT DATA Run number: ____&H.f_iﬁ:l____
Source identification: {3 B\SOJ *8 Span: ————0:-25 -
Test personnel: LLL,CT
Initial values Final values
Analyzer Dnift
calibration | System ci‘sg?s System Csayls:;"s {percent
response | cakbration ( vcent | Calbration ( ercent of span)
response per an) | fesponse o‘: <pan) .
; oY | (7 | B | (% 4T L
Zero gas .. . . 0075 075 o o T 075
Upecale gas. . .| Bf2s | 8325 |-/ 0 B Y25 o | /-0
A
8ystem Cal. Response-Analyzer Cal.
Bystem Calibration Bias = Response x 100
Span
Final System Cal. Reaponse:-Initial System Cal. Responae
Drift - <100

Span
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Ficumrg 6C-3—ANALYSIS OF CALIBRATION
CGasks

Date /1-2/-2/

Analytic method used £7A /ZOIL ce//

Gas concentration (indicate units)

Zero*

run:
1. .
2.

3

Maximum percent deviation . ... ..

Lpe | GRS

* Average must be less than 0.25 percent of span.
» Average must be 50 to 60 percent of span.
¢ Average must be 80 to 80 percent of span.

FIGURE 6C-4—ANALYZER CALIBRATION DATA
£ ‘oM Ik 8

Analyzer calibration data for
runs: __.__é‘n..g < 3

s7mpllnx

Bource identification: =<
Test personnel: Ry, 8l CY Span: 6 —200 ppi
Date: VAS-VES74
. Analyzer
Cylinder gl Absolute
value ﬁzl;bra::: difference D(tHcrcncl
(ndicate | ¢ oate | (inacate | Bercen
rn“s nit Um‘s) [+) span)
L) LH. (> (%
Rero gas...... - .o o 03 e 40?3
Mr.ngogl . g X . AN ] &
figh-renge gas . 1.3 1 63

FIGURE 6C-5—SYSTEM CALIBRATION BIAS AND
DRIFT DATA

Date:

) -2/- 2/

Run number: —— & #

. o ~20
Source identlification: z£5 32t .? 8 Span: = Lpprt————
Test personnel: ———Kg-"—f-c—————-—
Initial values Final values
Analyzer Dnift
calibeation | System csa’;s:;'ans System csa,{slt;ms (percent
response | calibration ( vcent calibeation ( reent of spanj
response o‘;’; an) | response o‘:° an) %
L L (e | Gpm | %GB <.-§oprn,-r—4§ﬂ>ﬂ--
Rero ges e 0 | o6 0.6 1.0 /.0 0~7[
pscaie gas .. . lre2.2) 9%.¢ |-2¢ o -1z | 19
System Cal. Response-Analyser Cal.
Bystem Calibration Bias = Response % 100
Span
Final System Cal. Reaponse-Initial System Cal. Response 100
»

Drift -

Span
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F10Unz 8§C-3—ANALYSIS OF CALIBRATION Analytic method used
Gaszs
Date
Gas concentration (indicate units)
. Mid- High-
() rance ® r’n.%o‘ .
Ty T-rv-y
n:
2.. -
L T,
Average
P deviation

:Awmnwbobumunozspamtolm
Average must be 50 to 60 percent of span.
¢ Average must be 80 to 90 percent of span.

FIGURE 6C-4—ANALYZER CALIBRATION DATA Analyzer callbratign data for sampling
£? \SoM X runs: Ruﬁ #

Source identification: — . -
Test personnel: 2T, Bl € Span: ozt o,.,w
Date:
Analyzer
Cylinder Absolute . J
value ‘:::b‘a':':: difference D('"ee:ce::t
{indicate (mg‘?: te {indicale ‘:
urts) n'“sa nits) of span)
(ppmd| (ppd | (ppre) |
bero [+ T S e e e e RSOSSN IVRURTOTE IO
High-range gas........ .. ...
FIGURE 6C-5—SYSTEM CALIBRATION BIAS AND Date: L2 7 /
DRIFT DATA Run number: — Kun# € 3-2
Source identification: —QE‘S—"’M—_#—B-— Span: 0= IODI'F e
Test personnel: 2L, 8L ¢
Initial vatues Final valves
Analyzer System System Ot

cafibration | System f System {percent
response | calibeation ?:;"::; calibration ?:;rzﬁ of span)

response s
(Pred) | Cppmy | TR | Gopen> | o7 | )

o . *O.
2 or - O R r0.3 0.3 2
J;:agl:sou. . $6.2 5/7 -3 s4.7 1/.( -0 2

Bystem Cal. Response-Analyzer Cal.
Response x 100

8pan

8ystem Calibration Bias =

Final System Cal. Response-Initial System Cal. Response
Drift - » 100
Span
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F10URE 6C-3—ANALYS18 OF CALIBRATION

Analytic method used
Gaszts
Date
Gas concentration (indicate units)
Zero® [ Mig- . High-‘
W un
2. OO OSSRV W
Average
Maximum percent deviation
* Average must be less than 0.25 percent of span.

* Average must be 50 to 60 percent of span.
¢ Average must be 80 to 90 percent of span.

FI1GORE 6C-4—~ANALYZER CALIBRATION DATA Analyze

r callbrat#n data for sampling
Source identification: —£> \3oM % 8

runs: <
Test personnel: £Y, Bl CT Span: 0:-25%
Date:
Analyzer
ngagf' cahbration (:'?:z:'cce Ditferenc
(indicate | "63PONSE } "o geare | (Percent
units) (m?:_(‘:a)t € units) of span)
/] -,
O LB LG L
ZO1O QBS......ovo e ot e eaeeseeenen e TN R
Hgh-range gas ... .. ... |
FI1GURE 6C-5—SYSTEM CALIBRATION BIAS AND Date: /- 2/- 7 /
DRIFT DATA Run number: ___.&Lﬂ.f c3-2
Source identification: {.? \sou B Span: 0-25 -Z’
Test personnel: VAL, CY
Initial values Final values
Analyzer Onft
calibration | System cifsﬁfs System é);stbe_m (percent
response | calbration | Lo CE | canbraton | 2 ;‘:‘t of span)
response per an) | fesponse oﬁ' span) .
— Y| ([ WF () AR VO N
Zero gas ) ;/0 . c ) o o o . 0
Mpscale gas . .. . ... .. R 4 %15/{ 7/25, o vy 425 o | le]
Bystemn Cal. Response-Analyzer Cat
Bystem Calibrstion Bias - Response x 100
Span
Final System Ca! Response-Initial System Cal. Responae
Drift - « 100

Span
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FIGURE 6C-3—ANALYSI8 OF CALIBRATION
Gaszs

Date

Analytic method used

Gas concentration (indicate units)

Average.........
Maximum percent devietion

* Average must be less than 0.25 percent of span.
* Average must be 50 to 60 percent of span.
¢ Average must be 80 10 90 percent of span.

FI1GURE 6C-4—ANALYZER cmtnrxo:k nén Analyzer calibration J‘“ for sampling
. &P \SoM runs:
Source Identification: 6 —
Test personnel: RY, 81 CY Span: 20 PP
Date:
: Analyzer
Cylinder " . Absolute . J
value calibration difference Differenc
(indicate fesponse (indicate (percent
its (nnag':ale units) of span)
__}g_{" ___(_m__,_.q?&__m-
@10 Q8S. ... e e JRUCOPE: FOVIURIUSOUDIIUN UUIDRTOIN SO §
High-range gas . .

FIGURE 6C-5—SYSTEM CALIBRATION BIAS AND  Date: [-21-7/
DRIFT DATA Run number: — Kun ¥ £3-2
L. EP\lod ¥ 8 Span: ©—200
Source identification: pan: ﬁgm
Test personnel: QT,TZ ? el
initial values Final values
Analyzer Dot
calibration | System cs;'s::' System csa?m (percent
response | calibration - AS 1 ahbration “cent | ©f span)
tesponse g:‘s'“:; response g:“c::)
| e | G | O Zypm___(%___(ﬁ -
Rero ges . . . R 4 O /.0 _ % /. @ o
Jipscaie gas ... .. S ez 2} 10/ -/ 2 0/ - /. 2 o
System Cal. Response-Analyser Cal.
System Callbration Blas = Response x 100
8pan
Final System Cal Response-Initial System Cal. Response 100
x

Drift -

Span

O
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F10Unx 8C-3—ANALYSIS OF CALIBRATION Analytic method used
Qases
Date
Gas conoentration (indicate units)
o Mid- High-
roe) | (pwe® | range
A\ 4 e’ 4 n"'l
1.
2
3
Average

¢ Average must be less than 0.25 percent of span.
* Average must be 50 to 60 percent of span.
¢ Average must be 80 to 90 percent of span.

FI1GURE 6C-4—ANALYZER CALIBRATION DATA Analyzer mllbnt.lzn data for sampling
Source identification: -;%E“—{L runs: s
Test personnel: T Bh CcV Span: o—to et

Date:

Cylinder | Analvzer | o1 oiute

value e:';;.";:g di_ﬂefence D('::r‘::ncl
(indicate (indig:ale (indicate of span)

units) nits)

e | 4550 | o) | (80

FI1GURE 6C-5—SYSTEM CALIBRATION BIAS AND  Date: 1-2/- 2/
DRIFT DATA Run number: Kunf £€3-3
Source identification: < 98\ SoM ¥ 8 Span: 0=/ 00
Test personnel: 2y, (<]
Initial valves Final values
Analyzer Dritt

calibration | System cs:,"t;"s System éyls't:‘:s (percent
response | cakbration { ’ cent calibration ( 'rc ant ol span)
response | ‘Per response | \P°

_____ | | Goped | (3B | ey | BT | 66
o<

b o 1 o +0.3 |+0.3 0.5 . 0.2
J.mh'o wg.._ . §5€.1 (sv.7? |-r5 ss./ -1/ 0. f
Bystem Cal. Response-Analyzer Cal.
System Calibration Bias = Response x 100

8pan

Final System Cal. Response-Initial Syatem Cal. Responae
Drift - = 100
Span
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FI1GURX 6C-3—ANALYS18 OF CALIBRATION

Gasts

Date

Analytic method used

O,

Gas concentration (indicate units)

Average.

Maximum percent devialion

Zero*

(%) rigg' ‘ ta;eo'

Mid- High-

* Average must be less than 0.25 percent of span.
* Average must be 50 to 60 percent of span.
¢ Average must be 80 to 90 percent of span.

FIGURE 6C-4—ANALYZER CALIBRATION DATA

EP \3oM X 8

Analyzer calibration data for sampling

runs:

Source identification: n
Test personnel: Y, 8L CT Span: 0= 25% _
Date:
. Analyzer J
ng;‘:;e' calbration &?:g::fe Ditterenc
{indicate | "eSPONSe | o foate | (Percent
units) | (indicate nits of span)
its) units) 04
L0 s | my G
7€10 Q8S..... oo . O N
High-range gas ... ... . ... |
FIGURE 6C-5—SYSTEM CALIBRATION BIAS AND Date: /-2/- 7 / Z
DRIFT DATA Run number: .__.._Ru.nf-_ 33 _
Source identification: {3 E\sou . Span: 0228
Test personnel: WLL, CT
Initial values Final values
Analyzer Drift
calibration | System cSay'sL‘erat; System CS;y'sl;van {percent
response | calibration (percent | Calbraton | (2o ensl ol span)
rasponse | P® an) | fesponse o‘: Span) )
(o) | (T | .g, NG (1% L) ]
Zero gas Lre .. ) . o . o . © _
lUpscale gas ... .. .. . .. . Yfl bl fpf’z;’ o &S .75 ' 0-75

Bystem Calibration Bias =

System Cal. Response-Analyzer Cal.
Response

Span

Final System Cal Hesponse-Initial System Cal. Responae

Drift -

Span

x 100

« 100
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FIGURE 6C-3—ANALYSIE OF CALIBRATION Analytic method used
Qasts
Date
Gas concentration (indicate units)
Zoro* Mid- High-

Average
Maximum percent deviation

* Average must be less than 0.25 percent of span.
S Average must be 50 10 60 percent of span.
¢ Average must be 80 to 90 percent of span.

FIGURE 6C-4—ANALYZIR CALIBRATION DATA Analyzer calibration data for sampling
E® \SoM ik 8 runs:

8ource identificatfon: Py
Test personnel: RY, AL WA Span: oo __pprtt
Date:
Cyfinder c::':ggzﬁg'n Absoiute Diterenc
~value response ditierence | “ o
(mdt_csa le | (indicate ('u":';sa;e of span)
it
G Lo |Gl Lt
Peroges.............ocoiinee
Mid-range gas
HHON-FBNGO QAS ... ... oot Ll
FIGURE 6C-5—SYSTEM CALIBRATION BIAS AND Date: /- 2/- ? /
DRIFT DATA Run number: fun # C3-3
) o~ o
Source identification: xS 2328 3 8 Span: 0_ppst
Test personnel: gL, BL . C
initial values Final values
Analyzer System System Drift

calibration | System cal. bias System cal. bias (percent

response | calibration calibration of span)

(percent {percent
response response
(pprd | (x| (" .,_fnzu)__%' Y | 90 |
Zoco gas . . . e 1.te i 0, /-2 /.2 o2
lipscale gas ... ... k2.2 | et/ -/l 2 702 -. 2 /.0

System Cal. Response-Analyser Cal.

System Callbration Bias = Response _ x 100

Span

Final System Cal. Response-Initial System Cal. Response
Drift = » 100
Span
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) ST

P.O. Box 1444, Friendawood, TX 77546

(713) 482-6801
FIQURE 20-3—ZERC AND CALIBRATION DATA
s wpo.. A7 522 sor /M g
Date............u.... Y“ﬂ”‘ L/ &

“?{ /05 Lheeslominescent.

Flovas 20-6—Rzsronsz Tiuzx

Date of test 2L07/91
ILCO OS5 Chewlo- om—\c\cen(

Ansiyrer ype ¢ Werwhoavon rumoer_ Q.5 2E1T 7 s/N 103 - 2%997-233
Span gas concentration: 2315 ppm.
Analyzer span setting: —22_ pom,
oﬁu?ma mm* Final anglyzer - Dafterence: infie)-final, Upecale;
TORPONSs, ppm O rOSpONSes, pPpMm Or ppmor % ‘_Jl_mnd.
- - 2 — seconds.
O 0 O0.29 0.25 3—£2_ seconds
24.48 24. 5 25./ - 0. 3 DoAvenlxe upscale response £Z seconds.
wnacale:
$5.7S5 s¢.és 5727 -1.25 1 —£€ — seconds
32— seconds.
¥9.03 vY.7 7o0.2 - 1.5 3 —42 _ geconds.
Average downacale response 2 séc-
- Absoise @ference < vo System response time = f/{sec
wroant Spen vehe slower average time =
seconds.
Fioone 20-0—PrReLIMINARY DiLUENT
TRAVERSE
Date ———
Location: Turbine identification:
Plant. Manufacturer
City, Btate Model, serial number
Sampie point Diiverdt concentration, ppm Sample point Ousnt concentration, pem
I N
[ [
N/ 77
Froomz 20-1—811;13:4\:7 Gas Toxsinz Amblent temperature Ultimate fuel analysis:
Ambient humidity g
TURBINE OPERATION RECORD Test time start —=—— Opevedion Dt
_ [ o} 1 3
Test operator — EY. Date /175 Fe8; time finish N__2ee Upevalion Vel -
‘!‘urbln f Water or steam flow rate*—— ——— 8
© g”‘}““uon _Ps'o/ Al Ambient pressure HM.;‘
3‘"‘1 No. ASP_ do0f Diluent instrument type, n\eJ =326 Trace metals:
LoPcltl.lon: ate Prodocts 8eria! No T ~3 Na - —_
ant o "-“m t gco A
City _ﬁjﬁi\x__v_,_m_ N e Fament YPE A Y 94 T1-233 by
etc*
Operating load
*Describe measurement method, l.e.. con-
F1oURE 20-8—8TATIONARY Gas TURBINE tinuous flow meter, start finish volumes,
8amrix Porrr Rrconn etc.
*i.e., additional elements added for smoke
suppression.
1Samgple point Twne, min Ovivent, %, NO,*. ppm Sampls point Time, mn Dvuent, % NO,*, ppm
See E\ttq(oj'et_l RM .20(7€> PJ3A 2esa‘+3

“Average steady-silate value from recorder or In.
strument readout



) ST

P.O. Box 1444, Frendswood, TX 77546
(713) 482-6801

FIQURE 20-3—ZERO AND CALIBRATION DATA
Tutine hype A///'fon X 2t AP 707/
Oute

teersication mmber
. AN A Tost avber . B0 £ 8 JSF
Anaivrer s LB 105 CheoTamnesienE  wwncetm T 5#%&13

Frovas 20-6—Resronsk Tiuz

Date of test L/12/9)
Analyser type IECO 105 Chemiomiae \c_enf
8/N {Ox -ZYQQ-,'ZSB

8pan gas concentration: 2313 ppm.
Analyzer span setting: —'2€_ ppm.

Cylinder vaiue, ppm or initial enalyzer Final snalyres Difterance: initial-fined, Upecale:

Y o0pOnee. ppm o % | reaponees, ppm or % pom or % 1 ———— seconds.

2 ———- seconds.

O 0.25%5 0. y - 04§ 3 ———— seconds.
24.48 as.} 24.7 o.4 Average upscale response —— seconds.

Downscale:

$S.7S $7.7 s7.7 4 1 ———— seconds.

2 ———— seconds.

¢9.03 $0.2 ¥9.5 0.4 ————

Aversge downscale response —-— sec.
Abscias diference Byntc‘m response time =
Percent it — po— x 100 slower average time -
———— peconds.
Fioung 20-8—PRELIMINARY DIiLvesT
Travensz
Date
Location: Turbine {dentification:
Plant Manufacturer
City, State Model, serial number
Semple point Dluert concenirelion, ppm Semple point Diusnt conosmration, ppm
/AN
[ [
N ST
F10URE 20-7—8T1ATIONARY GAS TURSINE Ambient temperature Ultimate fuel analysis:
Daza Ambient humidity — f;
TUNBINE OPERATION RECORD Test time atart Toee Opevahion Vo 0

Test time finish
Test operator —L Date ﬂh / Fuel flow rate®

Turbine Ideptification: Water or steam flow rate*——n————
Type —ﬂ.&‘.ﬂ_?ﬁﬁ%_____
Bertal No. 2

Ambient pressure

Diluent instrument type X led = 326
Location: Ate s P( o Serial No Tl\ S s
Plant L4 (-] -3 (<< o2\
City — &J)_(‘CA?_,_L,&_Q N e ument P ¥ 947-233

Flaune 20-8—S8TATIONARY Oas TURBINE

Operating load
*Describe measurement method, f.e.. con-
tinuous flow meter, start finish volumes,

8amrix Point RECORD etc.
*i.c.. additional elementa added for smoke
suppression.
Sarvpie powt Time. min Doivent=, % NO,.*, ppm Sample point Time. rran Osvent, % NO,*. ppm
See E\k'cq(a.'\'eé RM l2o(1€) ¥ 34 Rdsolhs

*Average steady-stale vaiue from recorder or In
strument readout



Tever

P.O. Box 1444, Fnendswood TX 77546
(713) 482-6801

URE 20-3—ZENO ANO CALIBRATION DATA
rwbine e, Al 150 SOU 1CAM

Oole......oe, L1Z27.1]
Anayrer type (LD, 103 Chg e lammescent.

‘*'“ LT -
B

Proung 20-§—Rrsronst TiMz
Date of test -UJ-L' i/

Analyser type IZCO 105 Chemmivmiae \g_en‘
8/N 0 - 2%¥997-233

8pan gas concentration: 1% ppm,
Analyzer span setting: —2S_ ppm.

Cytnder ioonel Rrwl analyrer Difference: el pecale:
?’m. 100p0nee. PPM O % | reEpONSss, PO Or % mw*m Ul__e_'__mna_
2 ———— seconds.
o o 4 o Q- 1/ 3 ——— seconds.
2 4 4 8 24, .7 24' 7 0 Average upscale response —— seconds.
‘ Downscale:
§$5.75 S7 S7.3 0. 1 ———— seconds.
2 ———— seconds.
¥9.03 ¥9.¢ g3.0 0. X, 3 ——-— seconds.
Average downscale response —— gec.
Abechas @ierence System response time=
Percent drift = P— x 10 slower average time =
seconds.
Frovaz 20-6—PRELIMINARY DILUENT
Travenss
Date
Location: Turblne identification:
Plant. Manufacturer
City, Btate Model, serial number
Sample point Ofluent concentrelion, ppm Semple point Owuent concentration, ppm
/N
f [
N/ T
Ficore m-?—&ugonuv Gas Tomatnz Amblent temperature Ultimate fuel analyais:
ATA Ambient humidity <
Test time start —— —
TURBINE or:_uvanon RBCORD iz Test time f See _E_Qﬁ'gﬂj_éq o - - —
Test operator _L_ Date £! b} Fuel flow rate* g_b.ﬂl_c}.‘zﬁ_lea_z.ﬂl_&_
Turbine § . Water or steam flow rate*
Typee den&:_‘uo-n Sy Kaof Ambient pressure ﬁ:;‘ -
8erial No. A37_def Diluent instrument type | ;‘ =326 metals:
Location: & . > 8erial No Na _
lez%Li‘ erpnse Vrodocts NO, instrument type JECO 105 Va
City —— € 1 X Beria! No. MQL_ K —_
ete*
Operating load

Frounz 20-8—STATIONARY Gias TURSINE
8amriz PoINT RECORD

*Describe messurement method, i.e., con-
tinuous flow meter, start finish volumes,
etc.

*i.c.. additional elements added for amoke
suppression.

Tirne. min

Slee I\ktcéfa."'ed M 20('16>'913A Zesalﬁ

‘Average steedy-atate value from recorder or In
strument readout



s

P.O. Box 1444, Frendswood, TX 77548
(713) 482-8801

FIounE 20-3—ZERO AND CALIBRATION DATA

0 105 C‘\cw'w-n:s:x-\f

mw-m.s_zz%y T

Frovaz —Resronse Tz
Date of test .Z’_GZU' 21

Analyser type IECO O3S ch-s‘o-m—\e\cen('
a/N 103 - 2¥997-233

8pan gas concentration: S&Li ppm.

Analyzer span setting: —'2€_ ppm.
Cyinder value, ppm or Initia! analyzer Final enadyrer DOifference: inftiel-final, Upscale:
% FOSpONSs, PO Of % FOpONSNs, PO Of % Ppm o % 1 —LZ - seconds
-4 ds.
2— - seconds.
o o o o 3 —LL - geconds.
24.48 242 24. 0 Q2 Do Average upscale response £7- seconds.
w e:
$5.75 S¢.2 Ss.7 os 1 -2 _ seconds,
2 —4%._ geconds.
¥9.03 ¢%.0 57./ 0-9 $ 0 seconds.
Aversge downscale response /2 gec.
Percert &Ml = \hockts @herence x 100 System response time= <5 Sec
Spen vaius slower average time=
seconds.
Fioung 20-8—PRELIMINARY DILUENT
Taavense
Date
Location: Turbine identification:
Plant. Manufacturer
City, State Model, serial number
Sampie peint Divertt concentration, ppm Semple point Ovusnt concsntration, ppem
VA
;I [
N 7 77
F1aonx 20-7—8raTiONARY GAS TURSINE Ambient temperature Ultimate fuel analysis:
Data Ambient humidity \ c
Test time start
TURDINE om:mou RBCORD TSee O a1 \J__O_Tq O N — 1
Test operator Date 'L'/w;;‘, fime finish Dpeiaiie N——ee Uoevalion VI~
'Purblne identigication: Water or steam flow rate*—— 8
_i_ﬁs_;f ___  Ambient pressure \ !A{"g -
Frfpen 3 Diluent instrument type 2'€ - 326
Location: " {.e' -P( oc Serial No T\\ S oS 'IMN‘ metals:
letw NO, tnstrument t €co Va
city — €0, v NQInarument e g4 233 M
etc®
Operating load

F1aURE 20-8—8TATIONARY OAS TURBINE
8axriz Pornr Rzconn

*Describe mesasurement method, i.e.. con-
tinuous flow meter, start finish volumes.
elc.

*lLe., sdditional elements added for smoke
suppression.

Ossent, % NO,*. ppm

Eecvi(ad' RM .20(16)1{ 3A Zes.JH'S

‘Average steady-state value from recorder or In.
strument readout



e

P.O. Box 1444, Friendewood, TX 77548
(713) 482-8801

FIOURE 20-3—ZER0 AND CALIBRATION DATA
3’ Asr
Tutie vm'??//' 47‘_77,{?/'(_4_‘/ ................ Neorwhcetion mumber, - Xy

2 Test rumber L P
Analvrer type 10C0 (D3 ChemilaminesLent. n':m W-Aj.a.k.zéﬁiifz.ia .......

Froure 20-8—Rxsronsy Timx
Date of test - .
Analyser type IECO tO}_ch—-_(_ﬂ-\-'_o\g_\c_cw‘
am lOS'ZY?q-,'ZSB

Bpan gas concentration: £5.15 ppm.
Analyzer span setting: —'2©_ pom.

Test time start — —— —
TURBINE on-nvxnon neonmu' , Test the finta See 'O'&a M‘b’d" o

Test operator Fuel {low rate*
Turbine ideptification: Water or steam fow rate
Type A&t 2 A %g Vu QJJ ___ Ambient pressure —
Berial No. sP 2 Diluent instrument type 2\ed =326
Sertal No ——

YeCO (o5

NO, instrument t
Serial No, —18°%-2¥99T-233

Location: . 'P
Plant nley S foQtocTsy
City _-ﬁﬁle_o_,_x.i__

F10URz 20-8—8TATIONARY Gas TURSINE
Point Recorp

Cytnder vaiue, il enelyrer Final analiyzer Difference: inia)-final, pecale:
% e #00p0nes, ppm or % | responess, ppm or % Ppm or % ul._:__mm.,
wom] O 0 - 0.2 0.2 3 veconds
Lowiovei gas............ 24 .48 )4{ o 23.7 o3 Do Aveml(c upacale response —— seconds.
wnacale:
“Mcievel gae............. $5.75 Ss.7 IxXed -0,/ ! ———— seconds.
2 ———— geconds.
Hghlevei gas............ ¥9.03 8’7/ 77,0 0«/ 3 ———— seconds.
Average downscale response —— gec.
Absolute éilerence
Peroen &t = _ADvokAe Gierenen 100 System response time=
Seen velus slower average time =
seconds.
Frounz 20-8—PRELIMINARY DILUENT
TRAVERSE
Date
Locatlon: Turbine identification:
Plant Manufacturer
City, Btate Model, serial number
Semple point Diivert conosntretion, ppm Sample point Ovuent concentration, ppm

1A

[ [/ £~

AR A

Fiounz 20-7—8ugoauv QGas Torsinz Ambient temperature Ultimate fuel analysis:
ATA Ambient humidity c

H
E_Mggnaiga:‘.\&.i&_
s
Ash

Operating load
*Describe messurement method, l.e.. con-
tinuous flow meter, start finish volumes,
ete.
*le., additiona] elements added for smoke
suppression.

Time, rin

See Ekec‘z«oﬁ\’e RM 20(15)'!’ 34 2asoth

*Average steady-state value from recorder or in
strument readout



-

Tevenr .

P.O. Box 1444, Fnendswood, TX 77548
(713) 482-6801

FIOURE 20-3—ZERO AND CALIBRATION DATA

Filouns 20-§—Rzsronset TiMx

rwsine wpe. AW iS00 SO KO e #* MP Date of test 2421/
Doe......... NS AIA T Toot rumber ... 834 L g‘ ________ Analyser type IECO 103 Chelominercent
Anatyrer typa (6L 0. (D3, LhemlamineShenk. ientfcaton mamber. 10 5.0 28 R332, a/N 103 - 28997 -233
Bpan gas concentration: 23:12 ppm,
Analyzer apan setting: —'2€_ ppm.
Cylinder value. ppm or initie) analyrer Final analyrer Omierence: infial-finel, Upecale:
* 00p0NSS, GOM Or % R0pONSes, PO or % ppmoor % 1
———— seconds.
- —_ 2 ———— seconds.
o .2 as o./ 3 ——— seconds.
24.48 - 23.7 23.7 Avenl(c upscale response —— seconds.
Downscale:
Mddevelgas............ $5.75 ss.¥ 55.5 3 1 ———— seconds.
2 ——— seconds.
Pagh-level gas ... ¥9.03 y7.0 3’[,7 03 3 —— —— seconds.
Average downscale response -—— gsec.
Peroent drift Aot x 100 System response time=
Span velve slower average time -
————— seconds.
Firoong 20-6—PrELIMINARY DILUENT
TRavERSE
Date ————
Location: Turbine identification:
Plant Manufacturer
City, State Model, serial number
Semple point Divent concentretion, ppm Sample point Ousrt concentretion, ppm
LA
[/ £~
N LT
Fiounre 20-1—8uli)'xouuv Gas Turmine Ambient temperature Ultimate fuel analyais:
ATA Ambient humidity g
: Test time start
TURBINE OPERATION RECORD
Te i e Ugﬂ Vcﬂ' o o) A ~-d
Testoperator — %Y Date ‘1&{/ 174 p:':l '}::': un:.h N_MFL@M_P.JA_
'm bm § Water or steam flow rate*—— 8
e 438)' !ggonsa XC Ambient pressure Ash

serm No. As/l oA

NO, instrument t
Berial No.

Location: j
Plant EA EQVE i Pfoéx S
City — &AL?.Q..,_L;&__

HO
Diluent instrument type \E_"%:_JALIZG .
Serial No Trace melals:

Na
zY%ﬁ 7-233 M

F1o0URe 30-8—STATIONARY GAS TURBINE

Operating load
*Describe measurement method, i.e., con-
tinuous flow meter, start finish volumes.

8amrix Poinr Rxcorp ete.
‘Le.. additional elements added for smoke
suppression.
{Sempie poirt | Time, mun Dvivents, % NO,*. ppm Sarmpile point | Time, min Oduent, % NO.*. ppm
e bewcotdd RM l20(1€) ¥ 34 Rdsoth

‘Average steady-elate value from recorder or in
strument readout



7&mrm.

PO Box 1444, Friendswood. TX 77546
(713) 482-5801

APPENDIX B

EQUIPMENT CALIBRATIONS



prcbe v, 8 JENERZY o bate p7-71091

/ .y,
Length __ ¢ PITOT DATA | Location 54/ ¥ Lab

Personnel .~ T"

) “A" (Forward) Calibration
Run @ Apitd @ AF(') Cp(') @ Dav.
No. in. H30 in. H,0
L 022_ 0.20% o0-8408 L 0.000 46
. 0.22 0.30% 2. &4 & 1 2.0024%
1 0.22 0.3 o ‘ 0.2478 |- 0.00%9Y
@ Average 0.-5 4)5@ -"'o.ao 229
"B" (Reverse) Calibration ,
Run ey AP @ fa\ J . @ C @ Dav. [
¥o. std. (s) P(a) '
in., H;0 in. H20 ‘
' .22 2.208" 0.8 8 o
2 o z2 _o.70s o0 8908 o
S 022 o.708 0. 8408 O
@ Avarago o 8415 1 0
o) Differonce = 0-0020(9
@ Ayntd = Velocity head measured by standard pitot tube, in. B;0.
@ AP(,)_- Velocity head mesasured by the type “s" pitot tube, in. H30.
@ cPstd = Standard pitot tube coefficient = -99.

P

C,y Difforence "n\'q_ Ila.‘,q = Hoao-

e BPgta\l -, %
Type "S" pitot tube coet.f%cient whero CP(n)- CP(ltd)QTP:— -@ (8)_ .

Average Cp(a) - CP(g) -~ (§Cp(n))/3 for forward calibration.

Average Cp(s) - Cp(a) » ch(n) /3 for reveorse calibration.

: - -c,, .. be < .
Deviation from average Cp(u) CP(n) CP(u) Hust; e < O'J;
Avérage deviation from the mecan d(side A or R) .(;:fcp(a)— CP(A or ED/Z!.
Must be £ .01

O T L RPN ¢ 3



( Company Name:

PITOT TUBE INSPECTION DATA SHEET

—

T encem( - --1
=—_jm — D

|
Qr=-

v
34 44,

i

WL g I

p"tr"

SICALC 1n94CATING LIVEL PotITION
5 traninng v. otw (ﬂ_.“l‘.‘ 2.

SISALE sapitatiac Lewt
P10 S80S TERRINING §

DICALE 1mDICATING LEVIL
PULITION 70N DET(amIniaG
o e 2y

SILOLL 1NRICATING (UVEL PO31Toon
F0r KT(0nimint ,, ond 4,

Comments:

ﬁw/?/ao/ /50M T+8 Pre-sample

Post Sample

Date _/-7- 9/ Date /-3/- 9/

Tevel? /cs
,(/0 obstructipns? //a
,Jﬂ damaged? Ja
0 -10° < a, < +10° o
174 -10° < a; < +10° o
0 -5° < By < +5° 0
o) -5° < B3 < +5° 0
124 Y o
o 8 o
0.7¢ A 0.7f
0-37 11.05Dt < P; < 1.5 Dt:_O-37
037 1.05D¢ < Py < 1.5 Dy |_©-37
0. 25 3/16" < Dt < 3/8" | 0. a5
A tan y < 0.125" %
A tan 8 < 0.03125" %
- Pa = Py + 0.063" o

Pitot tube/probe number ¥ ’ meets or exceeds all specifications
criteria and/or applicabTe design features* and is hereby assiqned a
pitot tube calibration factor of 0.84.

5Tee 40 TFE B0, VoT. 42, No. 160, Method ?

Signature /%, Je rinzas
Jate _..__,./_.:_3/“:_,__2/.4_..“. e

Verify the minimum
2 1nch setback of the thermocounle and the mimimum 274 ynch

separation between the pitol tubr and the nozzle o5 shown at

the top ot this page



TENERX CORP.

P.O0. BOX 1444
FRIENDSWOOD, TEXAS 77546

(713) 482-5801

CONTROL BOX CALIBRATION RECORD

CONTROL BOX NO. H EN-110 CALIBRATION METER NO. : 6857005555
CALIBRATION DATE : 02-05-91 CALIBRATION LOCATION : FRIENDSWOOD, TX
ATM. PRESS. (IN HG) : 30.05 CALIBRATION PERSONNEL : JAS

ORIFICE STD METER TEST METER STD METER TEST METER TEMP SAMPLE DGMCF DELTA

SETTING 6GAS VoL BAS VOL = TEMP INLET QUTLET TIME Y) H
(IN Wk) (CF) (CF) F) (F) (F) (MIN) STD
S 7.0 6.968 63.33  63.0 &3.0 16. 6467 1.003 1.58
1.0 7.0 7.135 63.33 63.6 63.6 11.42 - 979 1.46
1.5 7.0 7.011 63.33 64.4 64.4 9.25 997 1.45
2.0 7.0 7.136 63.33 64.4 64.4 8.35 -278 1.58
2.5 7.0 7.003 &3.33 64.4 64.4 7.367 -996 1.54
3.0 7.0 7.129 &3.33 64.6 64.6 &.83 -977 1.58
- o AVERAGE : -988 1.53

Y = RATIO OF ACCURACY OF THE CALIBRATED TEST METER TO THE CONTROL
BOX GAS METER. (TOLERANCE = (+/-) 0.02 OF AVERAGE READING).

DELTA H STD = ORIFICE PRESSURE DIFFERENTIAL THAT GIVES 0.75 CFM OF
AIR AT 68 DEGREES (F) AT 29.972 IN HG, MEASURED IN
INCHES H20. ( TOLERANCE = (+/-) 0.20 OF AVERAGE READING).



CONTROL BOX NO.
CALIBRATION DATE
ATM. PRESS.

(IN HB)

TENERX CORP.

P.0.

BOX 1444

FRIENDSWOOD, TEXAS 77546
(713) 482-5801

CONTROL BOX CALIBRATION RECORD

: EN-110
: 12-17-90
: 29.80

CALIBRATION METER NO.
CALIBRATION L OCATION
CALIBRATION PERSONNEL

6857003555
FRIENDSWOOD,

TX
VRM

ORIFICE STD METER TEST METER STD METER TEST METER TEMP SAMPLE DGMCF

SETTING GAS vOL 6AS VOL TEMP INLET OUTLET TIME y) DE:TA

(IN WC) ({CF) (CF) (F) (F) (F) (MIN) STD

N -9 &.99 6.913 75 75.5 75.5 15.01647 ) 1.011 1.32
1.0 7.01 7.059 75.25 76.5 76.5 11.133 L9935 1.44
1.5 7.0 &.968 75.75 77 77 ?.4167 1.003 1.55
2.0 7.0 7.121 76 77 77 B8.233 .98 1.58
2.5 7.0 7.02 76.235 77.5 77.5 7.1667 <993 1.5
3.0 7.0 7.137 76.75 78 78 6.7167 976 1.358

- - B  AveRAGE :  .993 1.5

Y = RATIO OF ACCURACY OF THE CALIBRATED TEST METER TO THE CONTROL

BOX GAS

DELTA H STD

METER.

(TOLERANCE =

(+/-) 0.02 OF AVERAGE READING).

(F) AT 29.9%

IN HG,

ORIFICE PRESSURE DIFFERENTIAL THAT GIVES 0.75 CFM OF
AIR AT 68 DEGREES
INCHES H20. ( TOLERANCE = (+/-)

MEASURED IN

0.20 OF AVERAGE READING).



7EA/E/?X cone,

303 LAUREL * P.O. BOX 1444 FRIENDSWOOD, TEXAS 77546

Date:

Thermocouple

2-5 -1 Personnel €T, JAS T
Sample Unit Designation: ENM 110
Ice Boiling
Ambient Water Water
Temperature Temperature Temperature
OF OF OF
Mercury Thermometer 72 2.5 210
Stack Thermocouple -2/ 37 209
Dry Gas Inlet
22 22 2079
Dry Gas Outlet
72 3L A

Thermocouple

* (713) 482-5801




Zauszrw.

P O.Box 1444, Friendswo0od. TX 77546
(713) 482-5801

APPENDIX C

DATA CALCULATIONS



SN o SHEET ! oF 3
P.O. Box 1444, Friendswood, TX 77546
(713) 482-5801 MADEBY _ f&1 oare_2/13/9)

CLIENT—JOB NO. L_ééﬂ’/' /?’OA‘{ S CHKD. DATE
susJecT _I SOM W7 / = CMFL_Q.:_I&‘_L APPVD. BY DATE

Ewmission CoJ avl o."'fo—;s

&O& Eﬁ;th;Ovm forrec‘l;eiL *o i130 gonJ;E:olL(CF& {0 Parft 60,

Sobpert 64

RQA c# 2",

O.AC.O((C(-{-CJ NOx eouwe.= 29.60 PP
Excess O; diloent cone. = lS 132 % ,
Po = Puew x 4.9017¢ 2107 + =(30.2¢)4.91176 x10') + 118
Yo = 132.843 psia
Sfee.’p'c Howsd: - 0.00¢ ‘b "‘O/LL Dra Avr
-1:) )

-rcgp

TA = [(¢4*F-32F)/1.81 ¢« 273.1¢ = 94 * K

NOX cory, {o N4 O,_: (PP'” No)‘ )(2’5;9/Z >
0.9 —

- (29.¢0 "")<zoq ‘5_\32)

= 30.28 ppm @ IS O,
NOx eor. to \so Cond. (I\)O,c >< ) 1(Ho - oooos‘s( 2‘85-K>l 53

_ (30 28)(60"; n-\.1>°'$ 13{0.00% - 0.c0633Y 288 \1S3
' 132.863 2'10.‘14>

1

CO Eanicsions erec{-“\ teo 15 /4 O,

IConm @#2—'

O.ACO('/C{'GJ CO cone ¥ 32 ‘3)/ ?PM




P.0O. Box 144£mmwo;::x 77548 SHEET z OF 3
(713) 482-5801 MADEBY ___ 1T pate_2/13/9)
CLIENT—JOB NO. E“"ECY Pf' se ?f "L’C{'a CHKD. | DATE
sussecT_\SomM ¥ 7 / & C'L-\_p‘ ‘emce Test  appyo.py DATE

Erxcess O, ¢ona = 1S 132 4

CO lovr to 1S % O, = (frn C’O)C’f’/ o )
£ 4

= 32.138 (o

‘7 1s.saz>

NOx E ~missions eovfed"'eJ Yo Uo/\a.(

Kon C¥# 2-)
NOx ¢eone = 29.¢0 PP« dvy
NOx  ¢orvection factor = 1.194 107 %??(QJevenee Methed %)
SteuK \olomefric Flow Rote « Qurp = 28371.2 sscen

NO,{ i LL/LJ = (meldo;c )(‘-‘q")xlov Lb/gcp)(&"rb)<éo Mﬂ)

= (2.60) (1194 <107 )(2¥371.2 )(¢O)

= 6.0162 Lb/\,

CD Emissions ia LL/\«(

R\Jv\ C’-H-‘ 2"’

CO come = 32, \38&8 PP~




- - I o weer 3 o 3

0. Box 3 doapao T 77846 MADEBY _ 12T oate_2/13/9!
CLIENT—JOB NO. Ev&tqw\' te Trodochs CHKD. DATE
sussect _1SoM 2F ]”/ s Co.«,-l-'«w ce ‘ea'é APPVD. BY DATE
(®) \ v-\.‘ C'
CO dolfcﬁkoa 'pag. or = zsuc < ° )( ' )
wole C0/\ 386 43 f¢3 (0% ppm

= 0.7264¢ 107 Lb/3eF
PP~

(Qﬂ'b = 28 371.2 pegern

CO in Lb /Uy = (32138 ppua) (072040010 —}(zssvl 2Z) o=

=[ 3.979 /W




-

———
P.O. Box 1444, Friendswood, TX 77546

(713) 482-5801

CLIENT

£n {erf’ﬂ'sé rvod. NAME
/50M 2083 FH 7

DATE

KT

2/2/ 3/

wWhere:

RELATIVE ACCURACY TEST RM (METHOD 7E) RESULTS NOx

DATE

01-17-91
01-17-91
01-17-91
01-24-91
01-24-91
01-24-91

TIME

17:26
19:02
20:44
13:09
15:12
17:07

18:38
20:16
21:56
14:19
16:23
16:17

dry basis, ppm.

Co

f

30.3
35.6
35.9

Co

0.00
0.00
0.00
0.00
0.00
0.00

Cgas = (C-Co )(Cma/(Cm-Co))

Cma

55.75
35.75
55.75
55.75
55.75
55.75

check responses for the zero gas, ppm.
Cm = Average of initial and final system calibration bias
check responses for the upscale calibration gas, ppm.
Cma = Actual concentration of the upscale calibration gas,
PPm.

Cm

55.65
55.75
55.90
54.60
54.50
54.65

Cgas = Effluent gas concentration, dry basis, ppm.
= Average gas concentration indicated by gas analyzer,

Cgas

29.60
30.45
30.22
36.35
36.72
36.32

Average of initial and final system calibration bias




I—CIVWM [’nfelf//:(& ///pd, NAME '27— [ 2
P.0. Box “(‘741':;":8"26-?8'%‘:"' TX 77546 CLIENT sSoM 8 F 7 DATE Z/IZ/ 7/ . 7/
RELATIVE ACCURACY TEST RM (METHOD 10) RESULTS CO
TEST 1D DATE TIME C Co Cma Cm Caoas
C# 2-1 01-17-91 17:26 - 18:38 32.6 0.4 102.5 99.4 33.3
C & 2-2 01-17-91 19:02 - 20:14 30.1 0.2 102.5 99.3 30.9
C # 2-3 01-17-91 20:44 - 21:56 27.0 0.0 102.5 99.7 27 .8
C # 4-1 01-24-91 13:09 - 14:19 32.2 0.3 102.5 99.1 33.1
C# 4-2 01-24-91 15:12 - 16:23 32.0 0.2 102.5 100.1 32.6
C # 4-3 01-24-91 17:07 - 16:17 34.5 0.2 102.5 100.1 35.2
Cgas = (C-Co ) Cma/(Cm-Co))
Where: Cgas = Effluent gas concentration, dry basis, ppm.
c = Average gas concentration indicated by gas analyzer,
dry basis, ppm.
Co = Average of initial and final system calibration bias
check responses for the zero gas, Ppm.
Cm = Average of initial and final system calibration bias

check responses for the mid-scale calibration gas, p
Cma = Actual concentration of the mid-scale calibration ga
PPM.



P.O. Box 1444, Friendswood, TX 77546

(713) 482-5801

Calerprese 700 NAME # 1

CLIENT /S0Md D13 # 7 DATE Z//Z/?/

REFERENCE METHOD 10 FLUE GAS CO2 CORRECTIONS

RUN NO.

s NoloNeNeoNel
W AW WA

Where:

Cco stack
Cndir

Fco2

DATE TIME Cndir Fco2 Cco

stack
01-17-91 17:26 - 18:38 33.3 0.036 32.138
01-17-91 19:02 - 20:16 30.9 0.036 29.813
01-17-91 20:44 - 21:56 27 .8 0.038 26.703
01-24-91 13:09 - 14:19 33.1 0.032 32.036
01-24-91 15:12 - 16:23 32.6 0.033 31.551
01-24-91 17:07 - 16:17 35.2 0.032 34.067

Cco stack = Cndir(1-Fco2)

Concentration of CO in stack, dry basis, ppm.
Concentration of CO measure by NDIR analyzer,
dry basis, ppm. (Cndir = Cgas from Relative
Accuracy Test Results).

Volume fraction of C02 in sample, percent CO2
from Orsat analysis divided by 100.

— l%/



y

£/ VCI'[A conr

P.O. Box 1444, Friendswoo
{713) 482-5801

£,,fe,fﬂ.se /;’OJ
d, TX 77546 CLIENT /’a‘/ p/g #7

NAME . _ ~!

DATE

z2/12/9)

TEST ID.

Where:

RELATIVE ACCURACY TEST RM (METHOD 3A) RESULTS 02

DATE TIME
01-17-91 17:26 - 18:38
01-17-91 19:02 - 20:16
01-17-91 20:44 - 21:56
01-24-91 13:09 - 14:19
01-24-91 15:12 - 16:23
01-24-91 17:07 - 16:17

c

15.00
14.98
14.95
15.35
15.30
15.33

Co

0.025
0.025
0.025
0.000
0.000
0.000

Cgas = (C-Co)(Cma/(Cm-Co))

Cma

8.45
8.45

Cm

8.388
B8.363
8.375
8.438
8.413
8.413

Cgas = Effluent gas concentration, dry basis, PPM.

Cagas

15.132
15.152
15.104
15.373
15.368
15.393

c Average gas concentration indicated by gas analyzer,
dry basis, ppnm.

Co = Average of initial and final system calibration bias
check responses for the zero gas, ppm.

Cm = Average of initial and final system calibration bias
check responses for the mid-scale calibration gas, ppm.

Cma = Actual concentration of the mid-scale calibration gas,

ppM .




LE/VESIA cone LnTerpreze 1170 NAME !

P.O. Box 1444, Friendswood, TX 77546
{713) 482-5801 CLIENT

— e

130d 218 #y DATE 2/12/%9/

/A

TEST 1ID.

Where:

RELATIVE ACCURACY TEST RM (METHOD 7E) RESULTS NOx

DATE TIME Cc Co Cma Cm Caas

01-17-91 11:11
01-17-91 13:10
01-17-91 15:1¢6
01-21-91 14:54
01-21-91 16:45
01-21-91 18:24

12:25 31.1 0.28 55.75 55.95 30.87
14:49 30.6 0.40 55.75 56.00 30.28
16:24 30.4 0.25 5S55.75 55.75 30.29
16:09 30.9 0.00 55.75 55.05 31.24
17:56 27.0 0.15 55.75 54.80 27 .39
19:37 25.8 0.40 55.75 54.90 25.93

Cgas = (C-Co ) Cma/(Cm-Co))

Cgas = Effluent gas concentration, dry basis, ppm.
C = Average gas concentration indicated by gas analyzer,
dry basis, ppm.

Co = Average of initial and final system calibration bias
check responses for the zero gas, ppm.

Cm = Average of initial and final system calibration bias
check responses for the upscale calibration gas, ppm.

Cma = Actual concentration of the upscale calibration gas,

pom.



P.O. Box 1444, Friendswood, TX 77546

(713) 482-5801

Ealerprisc ¢+ tec NAME xT

cuent /SoM P18 #X DATE 2/12/ %/

/1

TEST 1D.

Where:

RELATIVE ACCURACY TEST RM (METHOD 10) RESULTS CO

DATE

01-17-91 11:11
01-17-91 13:10
01-17-91 15:16
01-21-91 14:54

TIME C Co Cma Cm Cgas

- 12:25 33.5 0.5 102.5 100.1 33.9

- 14:49 23,9 0.5 102.5 99.1 24.4

- 16:24 29.8 0.5 102.5 98.9 30.5

- 16:09 15.6 0.8 102.5 100.3 15.3

01-21-91 16:45 - 17:56 23.1 1.0 102.5 101.0 22.7
1.1

01-21-91 1B:24

Cgas

Co
Cm

Cma

19:37 25.¢6 102.5 101.5 25.0

Cgas = (C-Co)(Cma/(Cm-Co))

Effluent gas concentration, dry basis, ppm.

Average gas concentration indicated by gas analyzer,
dry basis, ppm.

Average of initial and final system calibration bias
check responses for the zero gas, PpPm.

Average of initial and final system calibration bias
check responses for the mid-scale calibration gas, p
Actual concentration of the mid-scale calibration ga
PPM.



from Orsat analysis divided by 100.

coq ZENENA com Lmlerprose tree | Name____ /ST | 3
P.O. Box14(4741.:;rl::g;v;3¢:d. TX 77548 cLent /SoM P18 #E OATE 2/:2/%) ‘/
REFERENCE METHOD 10 FLUE GAS CO2 CORRECTIONS
RUN NO. DATE TIME Cndir Fco2 Cco
stack
C#1-1 01-17-91 11:11 - 12:25 33.9 0.038 32.621
C#1-2 01-17-91 13:10 - 14:49 24 .4 0.034 23.543
C % 1-3 01-17-91 15:16 - 16:24 30.5 0.032 29.529
C % 3-1 01-21-91 14:54 ~ 16:09 15.3 0.028 14 .851
C # 3-2 01-21-91 16:45 - 17:56 22.7 0.026 22.074
C & 3-3 01-21-91 18:24 - 19:37 25.0 0.029 24.287
Where: Cco stack = Cndir(1-Fco2)
Cco stack = Concentration of CO in stack, dry basis, ppm.
Cndir = Concentration of CO measure by NDIR analyzer,
dry basis, ppm. (Cndir = Cgas from Relative
Accuracy Test Results).
Fco2 = Volume fraction of C02 in sample, percent CO2



SENEPA com EuTeprose ried | e K
.0. , TX 7754
P.0. Box 1444, Friendawood, X 77548 | o\ ys0M PIDH & oate . 2/12/ %/

Where:

RELATIVE ACCURACY TEST RM (METHOD 3A) RESULTS 02

DATE TIME C Co Cma Cm Caoas

01-17-91 11:11
01-17-9% 13:10
01-17-91 15:16
01-21-91 14:54
01-21-91 16:45
01-21-91 18:24

12:25 15.13 0.025 8.45 B.413 15.213
14:49 15.33 0.050 8.45 8.413 15.435
16:24 15.20 0.025 8.45 8.413 15.288
16:09 15.78 0.038 8.45 B.375 15.950
17:56 15.90 0.000 8.45 8.425 15.947
19:37 16.03 0.000 8.45 8.463 16.001

'

Cgas = (C-Co )X Cmas(Cm-Co))

Cgas = Effluent gas concentration; dry basis, ppm.

C = Average gas concentration indicated by gas analyzer,

dry basis, ppm.

Average of initial and final system calibration bias

check responses for the zero gas, ppm.

Cm = Average of initial and final system calibration bias
check responses for the mid-scale calibration gas, ppnm.

Cma = Actual concentration of the mid-scale calibration gas,
pPM.

Co



VELOCITY TRAVERSE DATA

CLIENT: ENTERPRISE PRODUCTS TEST I.D.:C # 2-1
UNIT NO.:ISOM DIB # 7 SAMPLING LOCATION: STACK
TEST DATE:1-17-91 OPERATIONAL STATUS: 1420 DEG F

R IR N R KRR RN X% TEST CONDITIONS I I JE P I I I 269 3 I 96 96 I 36 I I 36 336 3¢

UNIT LOAD (MwW) = 82.85
DUCT DIAMETER (FT) = 5.9792
BAROMETRIC PRESSURE (IN. HG) = 30.26
PERCENT MOISTURE IN FLUE GAS = 8.36
PERCENT CD2 IN FLUE BAS = 3.6
TENERX PROBE NUMBER = a8
FITOT TUBE COEFFICIENT = .84

WA I NI NN XA R R XA EEH PORT 1 b a s 2SS XTI LT T IR L TR T AR R R R Ry

POINT DELTA P TEMF. ~0z2 VEL. FLOW RATE

NO. (IN. H20) (F) (DRY) (FT/SEC) (DSCFM/ACFM)

1 .22 379 15.132 33.37 32784.09 /
36219

2 .22 380 15.132 33.39 32764.468 s
S6252.7

3 .19 382 15.132 31.07 I0415.71 /
52344. 15

4 .18 381 15.132 30.22 29618.79 7/
S0912.14

S .2 384 , 15.132 31.92 3Y173.77 7/
53776, 16

6 .19 382 15.132 Z1.07 J0415.71
S2344.15

7 -14 3B1 15.132 26.66 26129.61 /
44914 35

a8 -1 380 15.132 22.951 Z22088.44 7/

37922.98

STATIC PRESS. (IN. H20) = -.08
AVGE. VEL. (FT/SED) - N



I NI I I I I 96363 I 36 XX XX PORT 2 FE36 636393 I I NI 6 I I B I I I

POINT DELTA P TEMP. %02 VEL. FLOW RATE

NO. (IN. H20) (F) (DRY) (FT/SEC) (DSCFM/ACFM)

1 2 443 15.132 33.01 ' 30131.91 /
25612.5

2 .16 AS57 15.132 29.76 26750.33 /
30137.17

3 .2 472 15.132 33.54 29663.06 /
96505.4

4 .19 422 15.132 3t.8 29718B.533 /
53574

S .2 411 15.132 32.42 306B0.59 /
544618.52

1) .14 445 15.132 27.65 25183.46 /
46582. 42

7 .14 461 15.132 27.89 24960.75 /
46986.75

8 -1 430 15.132 23.17 21458.77 7

' 39034.89
STATIC PRESS. (IN. H20) = ~-.08
AVG. VEL. (FT/SEC) = 27.905

ERXXRECERUEREEANREXRFAXXNXE VELOCITY TRAVERSE SUMMARY 55655 55 555 9696 36 5 36 %96 339606 5 36 36 3446 &

AVG.
AVG.
AVEG.
AVG.
AVE.

SQ.ROOT OF DF (IN.HZ20)

FLUE BAS TEMF. (F)

FERCENT 02 IN FLUE GAS

GAS VELOCITY

(FT/SEC)

FLOW RATE (DSCFM}
(ACFM)

. 413364002
411.87%5
S.132
29.965625
28371.15
5048%.5925



VELOCITY TRAVERSE DATA

CLIENT:ENTERPRISE PRODUCTS TEST 1.D.:C # 2-2
UNIT NO.:ISOM DIB # 7 SAMPLING LOCATION: STACK
TEST DATE:1-17-91 OFERATIONAL STATUS: 1421 DEG F

FEIEI I I I N RN H XX TEST CONDITIONS I I I I I IE 23663 36 I I B 96 33 I W

UNIT LOAD (MW) = 83.42
DUCT DIAMETER (FT) = S5.9792
BARDMETRIC PRESSURE (IN. HG) = 30.26
PERCENT MOISTURE IN FLUE GAS = B8.09
PERCENT CO2 IN FLUE GAS = 3.6
TENERX PROBE NUMBER = 8
FITOT TUBE COEFFICIENT = .84

************************************ PORT 1 LR R R R p 2 S T DR R RN Vv vy

POINT DELTA P TEMP. %02 VEL. FLOW RATE

NQ. C(IN. H20} (F) (DRY) (FT/SEC) (DSCFM/ACFM)

1 -2 3867 15.152 z1.58 31568B.44 7
S3203.36

2 .2 375 15.152 31.72 31414.5 7/
S53456. 07

3 .18 77 15.152 30.14 29769 7
20777.37

4 .17 385 15.1352 29.43 2B792.55 /
49581. 22

3 .2 381 15.152 F1.84 31298.5 /
S3641.39

6 .21 382 15.1382 Z2.65 32056.61 7
S53006.01

7 .16 384 15.152 2B.53 27945.11 7/
48064.97

8 .12 80 15.152 24.65 24259.82

41528.27

STATIC FPRESS. (IN. HZOY = - 08
AVG. YEL. (FT/SEC: = T kBT



FEIE I 626 363U 0TI E 6 U066 IHIE I I XX NN % PORT 2 BN NI 6T I IE I I I 69696 0 9696 3646

FPOINT DELTA P TEMP. 402 VEL. FLOW RATE

NO. (IN. H20) (F) (DRY) (FT/SEC) (DSCFM/ACFM)

1 .19 453 15.152 32.34 29283.01 /
54483.74

2 .2 457 15.152 33.25 29975.67 7/
56016.84

3 .22 4350 15.152 34.74 31559.85 7/
58527.06

4 .19 420 15.152 31.75 29826.86 7
53489.76

3 .18 405 15.152 30. 64 29283.24 7
S1619.73

& .16 438 15.152 29.43 27093.21 /
49581.22

7 <12 460 15.152 25.8 23183.47 7/
43465.7

8 .1 456 15.152 23.5 21208.94 /
39590.85

STATIC PRESS. (IN. H20)
AVG. VEL. (FT/SEC)

-.08
30.18125

nn

FRXEXXXERRRRRR XX RH AR XXXE% VELOCITY TRAVERSE SUMMARY a2 R R T 2 T T R R RN RS R R VvV vy

AVG. SR.ROOT OF DF (IN.H2O)

AVG. FLUE GAS TEMF. (F)

AVG. FPERCENT 02 IN FLUE BAS

AVB. GAS VELOCITY (FT/SEC)

AVG. FLOW RATE (DSCFM)
(ACFM)

416113757
410.625
15. 152
30.125
2B657.4119
S0752.0975

How inou i



VELOCITY TRAVERSE DATA

CLIENT:ENTERPRISE PRODUCTS TEST I.D.:C # 2-3
UNIT NO.:ISOM DIB # 7 SAMPL.ING LOCATION: STACK
TEST DATE:1-17-91 OPERATIONAL STATUS:1420 DEG F

NI RN N R XXX XE TEST CONDITIONS FEFE 6 I 6T 6 2 I 96 JE I I I 363696 3696 I

UNIT LOAD (MW) = 83.2
DUCT DIAMETER (FT) = S5.9792
BARDMETRIC PRESSURE (IN. HG) = 30.22
PERCENT MOISTURE IN FLUE GAS = 10.24
FERCENT CO2 IN FLUE BGAS = 3.8
TENERX PROBE NUMBER = 8
FPITOT TUBE COEFFICIENT = .84

LR a2 2 22 22 2 2 TR BRI AR TR TR g vy PORT 1 96369636 9909696 5 96 96 20 6 36 3636 3636 3696 3696 363 3696 9696 2 6 3606 5

POINT DELTA P TEMP. 02 VEL. FLOW RATE

NO. (IN. H20) P (DRY) (FT/5EDC) {DSCFM/ACFM)

1 .21 3867 15.104 I2.95 31687.72 /
S4753.3

2 .18 372 15.104 30.18 29248.87 /
50844.76

3 .2 410 15.104 J2.53 30149.35 7/
S54803. 84

4 .2 416 15.104 32.64 30044.1 /
S4989. 16

S .2 385 15.104 32.06 30592.85 /
54012.02

6 .18 82 15.104 30.36 29073.87 /
31148

7 -14 382 15.104 26.77 25635.93 /
45099.87

8 .11 359 15.104 23.41 23047.86 /

29479, 27

STATIC FRESS. (IN. H20) = -.08
AVG. VEL. (FT/SED) = 0. 056235



************************************ PORT 2 F6 3 F6 39636 3302363096 90 36 3T 96 36 9 36 3 I 9696 9 3696 9 3 36 ¥

POINT DELTA F TEMP. 02 VEL. FLOW RATE

NO. (IN. H20) (F) (DRY) (FT/SEC) (DSCFM/ACFM)

1 .2 450 15.104 33.27 29479.8 /
S5&60350.53

2 .21 470 15.104 34.446 29877.58 7/
58055. 34

3 .22 456 15.104 35.01 30818.38 /
58981.94

4 .21 430 15.104 33.71 30540.91 7/
S56791.81

S <21 423 15.104 33.58 306464.31 /
S6572.79

& .16 454 15.104 29.82 26307.2 ¢/

. 50238. 26

7 .11 452 15.104 24.7 21828.12 7
41612.51

8 -1 42z 15.104 23.21 21122.95 /
39:102.28

STATIC FPRESS. (IN. H20)
AVG. VEL. (FT/SECD) 30.97

W
|

o

o

EXRNEREEREREX R R R R XXX EXRXEE VELOCITY TRAVERSE SUMMARY 3465893356596 5 3 5 3 3 5 % 596 2 4 X5

- 8418323302
/414,625
15.104
Z0.513125
2B133.1138
51405.9769

AVG. SER.ROOT OF DF (IN.H20)
AVG. FLUE GAS TEMP. (F)
AVG. PERCENT 02 IN FLUE GAS
AVG. GAS VELDOCITY (FT/SED)
VG. FLOW RATE (DSCFM)
(ACFM)

Wl H



VELOCITY TRAVERSE DATA

CLIENT:ENTERPRISE PRODUCTS ' TEST I.D.:C # 4-1

UNIT NO.:ISOM DIB % 7 SAMFLING LOCATION: STACK
TEST DATE: 1-24-91 OPERATIONAL STATUS: 1403 DEG F

FEIEI I T IE I NI RN R R XX X% TEST CONDITIONS LA g 22 2 222 RS TS T YRR

UNIT LOAD (MW) = 81.39
DUCT DIAMETER (FT) = 3.9792
BAROMETRIC PRESSURE (IN. HG) = 30.22
PERCENT MOISTURE IN FLUE GAS = 8
PERCENT CO2 IN FLUE GAS = 3.2
TENERX PROBE NUMBER = 8
PITOT TUBE COEFFICIENT = .84

FE 33636363636 6 I 36 U0 I I HHE3 I 33666696 69696 9666 33 6 PORT 1 IS I I WK IIIEI HHIEIN I NN

POINT DELTA F TEMP, %02 VEL. FLOW RATE

NO. (IN. H2O0) (F) (DRY) (FT/SEC) (DSCFM/ACFM)

1 .18 381 15.373 J0.25 29726.76 /
S50962. 69

2 .18 392 15.373 30.45 295336.96 /
51299.63

3 .17 389 15.373 29.54 28755.5 /
497466.534

4 .16 392 15.372 28B.7 27839.44 /
48351.37

S .14 386 15.373 2&6.76 26141.7 7/
4508Z. 02

-] .15 383 15.373 27.65 27107.27 /
46582.42

7 .12 383 15.373 24,73 24244.58 /
41663.05

8 .1 371 15.373 22.41 22287.38

F7724.51

STATIC FRESS. (IN. HZO0) .
AVG. VEL. (FT/SEC) = 27.5612%



B IEIEI6 I 36 36 I I I 2636 369636696996 369 36 3696 33696 96 3 PORT 2 FE36 32 JE 360 363969 3636 9696 I I 36 3 3 363 36 3696 96 96 3

POINT DELTA P TEMP. 402 VEL. FLOW RATE

NO. (IN. H20) (F) (DRY) (FT/SEC) (DSCFM/ACFM)

1 <16 464 15.373 29.89 26734.5 7/
S50356. 19

2 .2 456 15.373 33.28 30026.59
S56067.38

3 .21 454 15.373 34.06 30797.58
37381.46

4 .15 420 15.373 28.25 26531.02
47593.25

S -14 437 15.373 27.53 25383.25
456413.95

& -14 465 15.373 27.98 24939_.09
47138.38

7 <11 460 15.373 24.73 22215.41
41663.05

8 -1 439 15.373 23.31 21428.94
I9270.75

STATIC PRESS. (IN. H20) = -.06
AVG. VEL. (FT/SEC) = 28.63125

FRRHERXFHHER XX ERFERXRXX%® VELOCITY TRAVERSE SUMMARY 636 I 96 I 96 99 I 36 36946 36 9 265

AVG.
AVG.
AVG.
AVG.
AVEG.

SCL.RODT OF DP (IN.HZ2O)

FLUE GAS TEMP.

(F)

FERCENT 02 IN FLUE GAS
GAS VELOCITY (FT/SEC)
FLOW RATE (DSCFM)

(ACFM)

. 385870745

417
15.373
28. 09625

246484.7481
47334,2275



VELOCITY TRAVERSE DATA

CLIENT:ENTERPRISE PRODUCTS
UNIT ND.:ISOM DIB # 7
TEST DATE:1-24-91

TEST I.D.:C # 4-2
SAMPLING LOCATION:STACK
OFERATIONAL STATUS:140% DEG F

TSI NN R AR NNE TEST CONDIT TONS 6962993 3696 3 36 398 369 3696 369696 363636 3636 96 3696 96 9636 96

UNIT LOAD (MW)

DUCT DIAMETER (FT)
BAROMETRIC PRESSURE (IN. HG)
PERCENT MOISTURE IN FLUE GAS
PERCENT COZ IN FLUE GAS
TENERX PROBE NUMBER

FITOT TUBE COEFFICIENT

81.9
5.9792
30.22
7.81
3.3

a8

.84

FE 360 J6 I W NI I I I I I I PORT 1 363036033690 363636 96 36 36 36963036 96 36 96 36 96 96 3696 396 36 96 36 96 2696 %

POINT DELTA P TEMF. %oz
NO. (IN. H20) (F) (DRY?
1 ) —.18 _—;;9 15.368 )
2 .2 371 15.368
3 .2 82 15.368
4 .16 402 15. 368
S -14 399 15. 368
] .14 90 15.368
7 - 11 389 15.368
a8 .1 77 15. 368
STATIC FRESS. (IN. H2Z0)

AVG. VEL. (FT/SEC)

VEL. FLOW RATE
(FT/SEC) (DSCFM/ACFM)
29.46 30535.92 /

49631.76
31.67 31562.52 7/
S3354.98
3l1.88 31356.74 7/
53708.77
28.85 27718.09 /
48604, 08
26.94 28973.42 7/
45386.27
26.8 26112.03 7/
45150.41
23.69 23218.44 /
Z9910.94
232.48 22243.11 7
37872.44



AT HEIE I I I 936 I RN RN XX RE PORT 2 FEHFEIEIE I 336336366 I6 336 J6 69636 I 969696 3663396 69 96 3 9 96

POINT DELTA P TEMP. %02 VEL. FLOW RATE
NO. (IN. H20) (F) (DRY) (FT/SEC) (DSCFM/ACFM)
1 .2 438 15.368 32.93 30369.67 /
. 55477.73
2 .18 448 15.368 31.41 28648.82 /
S2916.96
3 .17 451 15.368 30.58 27799.94 /
S1518B. 64
4 .16 413 15.368 29.04 27549.08 /
) 48924.18
S .16 438 15.368 29.45 27160.24 /
49614.91
& .16 451 15.368 29.66 26963.57 /
49968.7
7 .12 4524 15.368 25.73 23314.08 /
43347.77
8 .09 438 15. 368 22.09 20372.49 /
37215. 4
STATIC PRESS. (IN. H20) = -.0S
AVG. VEL. (FT/SEC) = 28.8B6125

FE W H IR R NARRE VELOCITY TRAVERSE SUMMARY ta 2 22 22T T ILT T LT RT T ER B

AVG.
AVG.
AVG.
AVG.
AVE.

SG. ROOT

FLUE GAS TEMF.

FERCENT

OF DP (IN.H2M
(F)
02 IN FLUE BGAS

GAS VELODOCITY (FT/SEC)
FLOW RATE (DSCFM:

(ACFM)

non

o

. 3P03194461

411
15.368

28.29125

26931, 1338
47662.744



-

VELOCITY TRAVERSE DATA

CLIENT:ENTERPRISE PRODUCTS TEST I.D.:C # 4-3
UNIT NO.:ISOM DIB # 7 SAMPLING LOCATION:STACK
TEST DATE:1-24-91 OPERATIONAL STATUS: 1398 DEG F

FEIEIE I IEIEI NI I N AR u% 4% TEST CONDITIONS F6 I3 I3 6 I I I 6 W I A6

UNIT LOAD (MW) = 82.17
DUCT DIAMETER (FT) = 5.9792
BAROMETRIC FRESSURE (IN. HG) = 30.25
FERCENT MOISTURE IN FLUE GAS = 7.71
PERCENT CO2 IN FLUE GAS = 3.2
TENERX PROBE NUMBER = 8
FITOT TUBE COEFFICIENT = .84

FE I IEIE I 36963 326 I 36 3 I 360036 96 3696 3696 36936 36 3 96 9 3696 PORT 1 A a a s f Xt 2T T LT LT ET R T T TR SRR R gy

POINT DELTA P TEMP. 702 VEL. FLOW RATE

NO. ({IN. H20) (F) (DRY) (FT/SEC) (DSCFM/ACFM)

1 .17 362 15.393 29.03 29308.34 /
48B907.33

2 .18 373 15. 393 Z0.07 26957.42 /
S0659.44

3 .18 80 15.393 30.2 29836.21 /
50878. 45

4 .16 394 15.393 28.71 27899.17 7/
483468. 22

b .14 386 15.393 26.73 26220.72 /7
45032.48

& .12 387 15.393 24_.76 28259.57 /
41713.59

7 .1 386 15.393 22.59 22159.59 /
38057.75

8 .1 3469 15.393 22.3 2238E.77 /7
37670.27

STATIC FRESS. (IN. HZO) = -.
AVGB. VEL. (FT/SEC) = 256,



-

IR I I NI NN KRN IR RN R PORT 2 59969096 3696969656 13696 69696 9696 36 96 96 36 9696 36 96 96 96 396 3696 36

POINT DELTA F TEMP. p AN VEL. FLOW RATE
NO. (IN. H20) F) (DRY) (FT/SEC) (DSCFM/ACFM)
1 .2 440 15.393 32.95 30382.87 /
55511.42
2 .19 454 15.393 32.36 29381.79 /
54517.44
3 .2 449 15.393 33.11 30228.13 7/
: S5780.98
4 .18 413 15.393 30.79 2926%.24 /
51872.43
S .14 444 15.393 27.63 25364.62 /
46548.73
) .1 461 15.393 23.57 21238.11 7/
39708.78
7 .09 460 15.393 22.35 20160.7 /
37653.42
8 .08 431 15.393 20.73 12308.01 /
34924.18
STATIC PRESS. (IN. H20) = -.06&
AVG. VEL. (FT/SED) = 27.93625

IR R XA KRR XX XXX REENE VELOCITY TRAVERSE SUMMARY 836363533 56365 596 396 0 3505 96 96 363 4306 X 6 %

AVG.
AVG.
AVG.
AVG.
AVG.

SE.RO0OT OF DF (IN.H20)
FLUE GAS TEMP.
FERCENT 02 IN FLUE BGAS

GAS VELOCITY

FLLOW RATE

(F)

(FT/SEC)

(DSCFM)

(ACFM)

1 T TR | B

- 377605469
411.8125
15.393
27.3712S
26084.891%
46112.806%



RN N RN XRERNNE  EPAQ METHOD 4§ 5363695936969 209 3696 26 96 3 96 36 5696
HREHENERNREE  FLUE MOISTURE DETERMINATION 96969659698 9 39 3% 9 5%

COMPANY - ENTERPRISE PRODUCTS
LOCATION - MONT BELVIEU: TX
UNIT TESTED - ISOM DIB # 7
FRERRERERERXXNHXEX  TEST CONDITIONS 36956252 369696 9 5 36 96936 36 369056
TEST NUMBER - C # 2-1
TEST DATE - 1-17-91
TEST SITE - STACK
UNIT LOAD - 82.85%
BARDMETRIC PRESSURE (IN HGBG) - 30.26
DUCT AREA AT SAMPLING PLANE (S@Q. FT.) - 28.078=
W RERNRFAXARNENRX  FUEL PARAMETERS 553 536969636 96 96 9 5 % 96 963 %
TYPE OF FUEL USED 30%4 ETH/70% NG
H IR HNNHNNHAERNEE  SAMFLING RESULTES 595536305 96996 63 396956
CONTROL BOX DELTA H STD - 1.53
DRY GAS METER CORRECTION FACTOR - 0.988
AVG. DELTA H (INCHES H20) - 1.7
AVG6. METER TEMPERATURE (F) - &8.75
ELAPSED SAMPLING TIME (MINUTES) - &4
METER VOLUME (CF . UNCORR./CORR.) - 50.64 / S50.03
METER VOLUME @ STD COND. (DSCF) - 90.72
MOISTURE MEASURED BY VOL. {(ML/SCF) - / Q
MOISTURE MEASURED BY WT. (GRAM/SCF) — 98.1 7/ 4.&63
TOTAL MODIST. CATCH (ML/GRAM) - 98.28 7 98.1
FXREHEXXXRXAXREE FLUE GAS FARAMETERS %% H8%5% %5 X5 3% %% %
EXCESS OXYGEN (FERCENT. DRY) - 15.132
CARBON DIOXIDE (PERCENT,ACTUAL) - Z.4
FLUE BGAS TEMPERATURE (F) - 411.88
MOLECULAR WEIGHT (DRY/WET) - 29.18 7 2B.25
FLUE GAS MOISTURE CONTENT (%) - 8.3&

FEREERRERRER SR EEE B LSRN AR SR X ER R RS E S L LT L X EF TR LR bR b R F R T 2



FHNNRNERENNREEREXNE  EPA METHOD 4 39953636 36 96 963 69636 96 969 3% 5
HEREEHEFRERR  FLUE MOISTURE DETERMINATION 3355566 X8 %%

COMPANY - ENTERFRISE PRODUCTS
LOCATION - MONT BELVIEU: TX
UNIT TESTED -~ 1SOM DIB # 7
X HRNHRHUNERXNENNRE  TEST CONDITIONS 396585369 3962696396396 3 36 %
TEST NUMBER - C &% 2-2
TEST DATE - 1-17-91
TEST SITE - STACK
UNIT LOAD - 83.42%
BAROMETRIC PRESSURE (IN HB) - 30.26
DUCT AREA AT SAMPLING PLANE (S@. FT.) - 28.0783
RN HWEXEXAXNENNXXE  FUEL PARAMETERS 596563365 3 96 396363696 36 %36 %
TYPE OF FUEL USED 30% ETH/70Q0% NG
FHNRRHHEXNENREEXRE  SOMPLING RESUL TS  HN%9%% 5685 HE 4%
CONTROL. BOX DELTA H STD - 1.53
DRY GAS METER CORRECTION FACTOR - 0.988
AVG. DELTA H (INCHES H20) - 2.0
AVG. METER TEMPERATURE (F) - 6&9.1
ELAPSED SAMPLING TIME (MINUTES) - &4
METER VOLUME (CF,UNCORRKR./CORK.) - S6.41 / S5.73
METER VOLUME @ STD COND. (DSCF) - S56.5
MOISTURE MEASURED BY VOL. (ML/SCF) - /0
MOISTURE MEASURED BY WT. (GRAM/SCF) - 105.5 /7 4.97
TOTAL MDIST. CATCH (ML/GRAM) - 105.49 / 105.5
FEEERENRXRNERERX  FLUE GAS FARAMETERS #E#X%H%XXEBXSXEE
EXCESS OXYGEN (PERCENT. DRY) - 15,152
CARBON DIOXIDE (FERCENT.ACTUAL) - LAY
FLUE GAS TEMPERATURE (F) - 410.625
MOLECULAR WEIGHT (DRY/WET) - 29.18 / 28.28
FLUE GAS MODISTURE CONTENT (%) - 8.09

Lk s s gt 2 RIS I I IT TS T LR T RS XL PRI bk hab b £ 8 X 3 X3



NN WHHHRNRNRUHXX  EPA METHOD 4 99696359696 8996 363696 3 96 96 9696 %
HRXWHNMAXRRXE FLUE MOISTURE DETERMINATION %3563 % 3% %34 %364

COMPANY - ENTERPRISE PRODUCTS
LOCATION - MONT BELVIEU:; TX
UNIT TESTED - I1S0OM DIEB # 7
FRENNNH NN HAERRE  TEST CONDITIONS 396595363690 96-36 396 3 3696 36 996
TEST NUMBER - C # 2-3
TEST DATE - 1-17-91
TEST SITE - STACK
UNIT LOAD - 83.20%
BAROMETRIC PRESSURE (IN HBG) - 30.22
DUCT AREA AT SAMPLING PLANE (S@. FT.) - 28.0783
RN HEXEERRNNARXE  FUEL FARAMETERS 95585595 55965 %969 3%
TYPE OF FUEL USED 30%Z ETH/70% NG
WM HEN RN REEAXE  SAMPLING RESUL TS 396895 9535506 3 336363 3639
CONTROL BOX DELTA H STD - 1.33
DRY GAS METER CORRECTION FACTOR - Q.988
AVG. DELTA H (INCHES H20) - 1
AVG. METER TEMPERATURE (F) - 69.4
ELAPSED SAMFPLING TIME (MINUTES) - &4
METER VOLUME (CF,.UNCORR./CORR.) - 39.99% / 39.12
METER VOLUME @ STD COND. (DSCF) - 39.49
MOISTURE MEASURED BY VOL. (ML/SCF) - /0
MOISTURE MEASURED BY WT. (GRAM/SCF) - 95.5 /7 4.5
TOTAL MOIST. CATCH (ML/GRAM) - QE.67 / 95.5
HEREFXREXARARRERX  FLUE GAS FARAMETERS % %3335 5 2 % % %X ¥ ¥
EXCESS OXYGEN (PERCENT. DRY) - 15.104
CARBON DIOXIDE (PERCENT.ACTUAL) - 3.8
FLUE GAS TEMFERATURE (F) - 414, 625
MOLECULAR WEIGHT <¢(DRY/WET) - 29.21 7 28.06
FLUE BAS MOISTURE CONTENT (%) - 10.24

bt At L L LI L TR ST SR TRR DTSR FR RGP PR Grgprprgegey hab R Sk



-

AKX HRARRNHRRXRKENN  EPA METHOD 4 3693369935695 36 3696 3 56 096 3 H 363
HEHHENNAEREE FLUE MOISTURE DETERMINATION 9% %394 %% 3% % % %

COMPANY - ENTERPRISE PRODUCTS
LOCATION - MONT BELVIEU: TX
UNIT TESTED - 1SOM DIB # 7
HERHEUAERERENXEHEE TEST CONDITIONS 3963636533696 263636 56 4 3969636 9
TEST NUMBER - C # 4-1
TEST DATE - 1-24-291
TEST SITE - STACK
UNIT LOAD - 81.39
BAROMETRIC PRESSURE (IN HG) - 30.22
DUCT AREA AT SAMPLING PLANE (S@. FT.) - 28.0783
R HHERRXFEXRERAAXX ¥R FUEL PARAMETERS #9639 5 3 69556 6 3 3363 % ¥
TYPE OF FUEL USED 100% NG
HRERREXERRERRAERE  SAMPLING RESULTS 554559653 59 3 39 55963 %
CONTROL BOX DELTA H STD - 1.53
DRY GAS METER CORRECTIDON FACTOR - 0.988
AVG. DELTA H (INCHES H20) - 1
AVG. METER TEMPERATURE (F) - 68.47
ELAPSED SAMPLING TIME (MINUTES) ~ &4
METER VOLUME (CF.UNCORR./CORR.) - 40.71 /7 40.22
METER VOLUME @ STD COND. (DSCF) - 40. 67
MOISTURE MEASURED BY VOL. (ML/SCF) - /0
MOISTURE MEASURED BY WT. (GRAM/SCF) - 75 / 3.54
TOTAL MOIST. CATCH (ML/GRAM) - 75.14 s 75

HHERERREXREREREE  FLUE GAS PARAMETERS S#XERXENENNEEEXE

EXCESS OXYGEN (FERCENT., DRY) -~ 15.37%
CARBON DIOXIDE (PERCENT,ACTUAL) - 3.2
FLUE GAS TEMFERATURE (F) - 417
MOLECULAR WEIGHT (DRY/WET) - 29.13 7 28.2

FLUE GAS MODISTURE CONTENT (%) - 8

WU P RN F RS TR LR RREEREERG RS LRSS EEE bbb L 2 XL LTS



HHHW R XNANHUNEXE  EPA METHOD 4 3969969963 93659696 36 36 396 3 6%
ek NxixXN% FLUE MOISTURE DETERMINATION 236533653554 %%

COMPANY - ENTERPRISE PRODULCTS
LOCATION - MONT BELVIEU:; TX
UNIT TESTED - iISOM DIB # 7
WA XXX EXRNXNX  TEST CONDITIONS 3699396969 3656 96 36 3636 3 306 56
TEST NUMBER - C # 4-2
TEST DATE - 1-24-91
TEST SITE - STACK
UNIT LOAD - 81.90%
BAROMETRIC PRESSURE (IN HBG) - 30.22
DUCT AREA AT SAMPLING PLANE (SG. FT.) - 28.0783
FINFHRRNRERXNRERXSE  FUEL PARAMETERS  # %3955 5555 %655 %%
TYPE OF FUEL USED 100%Z NG
HHHHRHHAEANNNRUAE  SOMPLING RESULTS  SH% 5 HH5 %% %N 5H
CONTROL BOX DELTA H STD - 1.53
DRY GAS METER CORRECTION FACTOR - 0.988
AVG. DELTA H (INCHES H20) - 1
AVG. METER TEMPERATURE (F) - 6F.1646
ELAPSED SAMFLING TIME (MINUTES) - &5
METER VOLUME (CF,UNCORR./CORR.) - 40.335 / 39.85
METER VOLUME @ STD COND. (DSCF) - 40,24
MOISTURE MEASURED BY VOL. (ML/SCF) - / Q
MOISTURE MEASURED BY WT. (GRAM/SCF) - 72.3 / 3F.41
TOTAL MOIST. CATCH (ML/GRAM) - 72.43 s 72.3
RHHRN NN XXX XNEERE FLUE GAS FPARAMETERS S %4 HNHNHEAEEEEH%
EXCESS OXYGEN (FPERCENT. DRY) - 15. 268
CARBON DIOXIDE (PERCENT.ACTUAL) - .3
FLUE GAS TEMFERATURE (F) - 411,053
MOLECULAR WEIGHT (DRY/WET) - 29.14 s 28.27
FLUE GAS MOISTURE CONTENT (%) - 7.81

ARt b bkt R g S RS 2SI TS LT L LR TNTT R R VRV vy b ol



© T NRENREHRNEEREAEAXE EPA METHOD 4 3693996 %836 42069 569 969 6 5% %
HHHRXRRXAARE FLUE MOISTURE DETERMINATION 264696546 3 36965 5 % 3

COMFPANY - ENTERFRISE PRDDUCTS
LOCATION - MONT BELVIEU; TX
UNIT TESTED - IsoMm DIB # 7
WHENHAN RN NN EXXEXE  TEST CONDITIONS 3496963696369 96 596 36 5 I 696 39
TEST NUMBER - C # 4-3
TEST DATE - 1-24-91%
TEST SITE - STACK
UNIT LOAD - 82.17%
BAROMETRIC PRESSURE (IN HB) - 30.25
DUCT AREA AT SAMPLING PLANE (S@. FT.) - 28.0783
R HRRERRXAENERRE  FUEL PARAMETERS 96596963565 K65 0 5695 3 4 396 %
TYPE OF FUEL USED 1007 NG
R A HHERRENXRRXEE  SAMPLING RESUL TS S ¥ HHIHHHHHH0 N 64X XK
CONTROL BOX DELTA H STD - 1.53
DRY GAS METER CORRECTION FACTOR - 0.988
AVG. DELTA H (INCHES H2O0) - 1
AVG. METER TEMPERATURE (F) - 71.125
ELAPSED SAMPLING TIME (MINUTES) - &4
METER VOLUME (CF,UNCORR./CORR.) - 39.732 7 39.26
METER VOLUME @ STD COND. (DSCF) - 39.53
MOISTURE MEASURED BY VOL. (ML/SCF) - /O
MOISTURE MEASURED BY WT. (GRAM/SCF) - 70 /7 3.3
TOTAL MOIST. CATCH (ML/GRAM) - 70.13 /7 70
HXHEREREERERRANXE FLUE GAS FORAMETERS %% %% H5% 5% X455 ¥
EXCESS OXYGEN (FERCENT. DRY) - 15.393
CARBON DIOXIDE (PERCENT.ACTUAL) - .2
FLUE GAS TEMFPERATURE (F) - - 411.8173
MOLECULAR WEIGHT (DRY/WET) - 29.13 /7 28.27
FLUE GAS MOISTURE CONTENT (%) - 7.71

L et d a b g 2 n S 2SR I I TLLL T EE T L LT R R R R R S IO VR A R I bk Aok B 21



VELOCITY TRAVERSE DATA

CLIENT:ENTERPRISE PRODUCTS TEST I.D.:C # 1-1
UNIT NO.:IS0M DIR # B SAMPL.ING LOCATION: STACK
TEST DATE:1-17-91 OFPERATIONAL STATUS: 1418 DEG F

NI NN NN XN NXNXE TEST CONDITIONS 9653 5533696 59696 3096 36 363696 36 36 36 36 369696 9696 3636 36 %

UNIT tLOAD (MW) = 88.4
DUCT DIAMETER (FT) = S5.9792
BAROMETRIC PRESSURE (IN. HG) = 30.4
PERCENT MOISTURE IN FLUE GAS = 7.462
PERCENT COZ IN FLUE GAS = 3.8
TENERX PROBE NUMBER = 8
PITOT TUBE COEFFICIENT = .84

TR I NI W NI I NN IR HIER AR RN PORT 1 9095333 HI6 33 300636 0 96 9903696265606 26 96 6069636 96 96 9696

POINT DELTA F TEMP. 402 VEL . FLOW RATE

NO. (IN. H20) (F) (DRY) (FT/SEC) (DSCFM/ACFM)

1 .16 386 15.213 28. 46 28082.21 /
47947.04

2 .15 394 15.213 27.68 27056.71 /
456632.96

3 .16 400 15.213 28.69 27848.31 /
48%34.53

4 <15 414 15.215 28 26743.2 /
47172.07

S .18 398 15.213 0.4 29576.93 /
51215.39

& .18 397 15.213 Z0.38 293921.9&6 /
51181.7

7 .15 401 15.213 27.8 26593Z.08 /
46835. 15

8 .11 397 15.213 23.75 23133.%24 7
40012.03

STATIC FRESS. (IN. H20) —.
AVE. VEL. (FT/SEDC) = L1458

i
o

'

]



FERIEN NI IEN NN I I I I3 002 I I NN X X% PORT 2 WHR NN XN

R I IE I IIIIHIEIIIEIIEIEIEIEW

POINT DELTA P TEMP. %02 VEL. FLOW RATE

NO. (IN. H20) (F) (DRY) (FT/SEC) (DSCFM/ACFM)

1 .17 422 15.213 29.95 28346.21 /
S0457.27

2 .17 431 15.213 30.1 28200.42 /
30709.98

3 .16 406 15.213 28.79 27751.746 /
48503

4 .15 428 15.213 28.39 26371 7/
47829.11

=] - 13 448 15.213 26.57 2442713 v
44762.93

&6 .11 4446 15.213 24.42 22500.09 /
41140.79

7 .08 418 15.213 20.5 19490_.64 /
34536.7

8 .09 408 15.213 21.62 20792.31 7/
36423.58

STATIC PRESS. (IN. H20) = -.08
AVGE. VEL. (FT/SEC) = 26.2925

AVG. SR.ROOT OF DP (IN.H20)}

AVG. FLUE GAS TEMF. (F)

AVG. PERCENT D02 IN FLUE GAS

AVG. BGAS VELOCITY (FT/SEC)

AVG. FLOW RATE (DSCFM)
(ACFM)

LS U | O TR

. 376816588
412.75
15.213
27.21875
260355, 268Y
45855, 8881



CLIENT:ENTERPRISE PRODUCTS

VELOCITY TRAVERSE DATA

UNIT NO.:ISOM DIB # 8
TEST DATE:1-17-91

TEST I.D.:C # 1-2
SAMPLING LOCATION:STACK
OFERATIONAL STATUS:1418 DEG F

R IR R RN NN XX U %X TEST CONDITIONS I 3336 3636 29636 320963696 3 36 36 I35 369696 - 96 96
UNIT LOAD (MW)

DUCT DIAMETER (FT)

BARDMETRIC PRESSURE (IN. HG)
PERCENT MOISTURE IN FLUE GAS
FERCENT CO2Z IN FLUE GAS

TENERX PROBE NUMBER

PITOT TUBE COEFFICIENT

36363636 I096 36 I 396 36 H 336 I 6363696 I 396 363646 396 269696 36 96 36 3¢ PORT

POINT DELTA P TEMP. %02
NO. (IN. H20) (F) (DRY)
1 ) .18 386 15.435
2 .19 394 15.435
3 .17 406 15.435
4 .17 404 15.435
5 .16 393 15.435
6 .14 393 15.435
7 .1 402 15.435
8 .1 404 15.435
STATIC FRESS. (IN. HZ0)

AVG.

VEL.

(FT/SEC

88.75
35.9792
30.35
7.31
3.4

a8

.84

o nwnuu

1 FE9E 60T H I I I I I I IE I I 6 I I3

VEL. FLOW RATE
{FT/SEC) (DSCFM/ACFM)
30.22 298469.69 /

S0912.14
31.19 JI0539.68 /
52546. 32
29.71 28687.41 7/
S50052.94
29.468 28724.79 7/
S0002.4
28.61 28046.29 /
48122.75
26.76 26232.74 /
4508Z. 02
22.73 22049.5 /
38293, 61
22.76 22027.5 7/
Z8z44 .14
-.08



A6 IEIE I3 I I W6 6363696 6 39636 33 96 23636 36 FORT 2 BT I I W6 I 3636 I 696 I I 363 996 09696 3 W

POINT DELTA P TEMP. %02 VEL. FLOW RATE

ND. (IN. H20) (F) (DRY) (FT/SEC) (DSCFM/ACFM)

1 .18 425 15.435 30.9 29195.9 /
52057.75

2 17 422 15.435 29.98 28422.99 /
50507. 81

3 .16 415 15.435 28.97 27685.16 /
48806. 25

4 .14 404 15. 435 26.93 26063.29 /

' 45369.43
5 .13 441 15.435 26.5 24593.92 /
) 44645

6 .13 444 15.435 26.54 24549.3 /
44712.39

7 .13 444 15.435 26.54 24549.3 /
44712.3

8 .1 419 15.435 22.96 21841.86 /
38681.1

STATIC PRESS. (IN. H20)
AVG. VEL. (FT/SEC)

-.08
27.415

I W6 I I I I I I I I W VELOCITY TRAVERSE SUMMARY F NI 36 I I W I BB NI NN

AVG. SQ.ROOT OF DF (IN.H20) = .381251847
AVG. FLUE GAS TEMP. (F) = 412,28
AVG. FERCENT 02 IN FLUE GAS = 15.435
AVG. GAS VELOCITY (FT/SEC) = 27.56125
AVG. FLOW RATE (DSCFM) = 26442.4567
(ACFM) = 44432.9038



VELOCITY TRAVERSE DATA

CLIENT:ENTERPRISE PRODUCTS TEST I.D.:C # 1-3
UNIT ND.:1SOM DIB # 8 SAMPLING LOCATION: STACK
TEST DATE: 1—-17-91 OFERATIONAL STATUS:1417 DEG F

NN H AR RN AN AR NENE TEST CONDITIONS 49638 99651636 09636 969696 39630696 36 963696 963696 96 64606 36

UNIT LOAD (MW) = 89.1
DUCT DIAMETER (FT) = 5.97%92
BAROMETRIC PRESSURE (IN. HG) = 30.24
PERCENT MOISTURE IN FLUE GAS = 7.95
PERCENT CO2 IN FLUE BAS = 3.2
TENERX FPROBE NUMBER = 8
FPITOT TUBE COEFFICIENT = .B4

6T I I I I I H I I I I JE I I I IEIE I I I I3 FPORT 1 FEH I I I I NI I W I I I I WU I I

POINT DELTA P TEMF. 402 VEL. FLOW RATE

NO. (IN. H2) (F) (DRY) (FT/SEC) (DSCFM/ACFM)

1 22 385 15.288 33.51 32814 7/
56454 .86

2 .22 398 15.288 33.76 I25357.92 /
56876.04

3 .18 401 15.288 30.5%9 29398 /
S91535.49

4 -17 409 15.288 29.87 284481.79 /
S50322. 49

3 -16 403 15.288 28.88 27690.31 /
48654. 62

& .13 399 15.288 25.97 23016.14 7/
43752. 1

7 -1z 98 15.288 24.94 24051.97 /
42016.84

g8 . Q9 98 15.288 21.6 20830.9
3638%. 88

STATIC PRESS. (IN. H2O0) = -.056

AVG. VEL. (FT/SED) = I6.&4



-

FEIE NI I IE I I I J IR R R RN PORT 2 WM I I I I I I AN

POINT DELTA P TEMP. %02 VEL. FLOW RATE

NO. (IN. H20) (F) (DRY) (FT/SEC) (DSCFM/ACFM)

1 .18 423 15.288 30.98 29031.01 /
S92192.53

2 -17 419 15.288 30.04 28278.25 s
S50608.89

3 .16 400 15.288 28.83 27738.8 /
48570.39

4 .14 436 15.288 27.52 25414.52 /
446363. 41

S .12 443 15.288 25.58 23439.82 /
43095.06

] .12 449 15.288 25.67 23367.03 7/
43246.68

7 -1 441 15.288 23.33 21425.52 /
39304. 44

8 .09 404 15.288 21.67 20733.28 /
Z6507.81

STATIC FPRESS. (IN. H20) = -.06
AVG. VEL. (FT/SED) = 26.7025

TR HHHIN X XA RN XXX EREEXXXX VELOCITY TRAVERSE SUMMARY L2 T 2T T 2R 2 PR PR R R IRy

AVG.
AVG.
AVG.
AVG.
AVG.

SQ.ROOT OF DFP
FLUE GAS TEMF.

C(IN.H2)
(F)

FERCENT 02 IN FLUE GAS
GAS VELOCITY
FLOW RATE (DSCFM)
(ACFM)

(FT/SEC)

W wnun

. 381338221
412.875
15.288
27.6712%
26265.5788
46618. 2208



VELOCITY TRAVERSE DATA

CLIENT:ENTERPRISE FPRODUCTS TEST I.D.:C # 3-1

UNIT NO.:1IS0M DIB # 8
TEST DATE:1-21-91

SAMPLING LOCATION: STACK
OFERATIONAL STATUS: 1420 DEG F

WA NI NN IR IR N RN R NNE TEST CONDITIONS 596556363696 36-96 2696 36 26 536 3 969636 96 36 3636 36 36 36 96 962656

UNIT LOAD (MW)

DUCT DIAMETER (FT)
BAROMETRIC PRESSURE (IN. HG)
PERCENT MOISTURE IN FLUE GAS
FERCENT CO2 IN FLUE GAS
TENERX PROBE NUMBER

FITOT TUBE COEFFICIENT

98.2
5.9792
30.37
6.86
2.8

8

.84

(L I T | I I

FEI I I I NI R R R ERENE PORT 1 b a2 2 2L LT EE R R R R g v iy

POINT DELTA F TEMP.
NO. (IN. H2D) (F
i 22 396
2 .22 400
3 .2 406
q .2 403
S .18 402
& .16 403
7 -11 395
8 | 387

~02 VEL. FLDW RATE
(DRY? (FT/SEQ) (DSCFM/ACFM)
15.95 33.6 33008.42 /
36606, 49
15.95 33.68 I2933.12 /
S6741.26
15.95 32.22 31287.21 7/
54281.358
15.95 I2.17 Z1347.26 /
54197.34
15.95 0.5 29734.44 /
51383.86
15.95 £8.77 268034.21 v
48462.3
15.95 23.73 23359013 7
400G12,03
15.95 22.5% 2236B.51 /
Z7956.67

STATIC FRESS. (IN. HZO) = -_.7Z

AVG. WVEL.

(FT/SED) = UYL a535



FE I 663630336 363636 3960636 96 36 36 96 96 36 96 99696 PORT 2 F NI I I IE I I I U6 W63 9 %

FOINT DELTA P TEMP. ZD2 VEL. FLOW RATE

NO. (IN. H2O) (F) (DRY) (FT/SED) (DSCFM/ACFM)

1 -19 416 15.95 31.59 30325.28 /
33220.21

2 .2 425 15.95 32.57 30948.08 7/
S4871.23

3 .18 418 15.95 30.78 25480.4 /
o18585.59

4 .18 403 15.95 30.52 2973%.45 7/
51417.56

S .17 432 15.95 30.15 28423.77 /
S0794.21

-] .14 448 15.95 27.61 25570.53 «
46515.03

7 -1 451 15.95 23.37 21572.46 7
39371.83

8 .09 417 15.95 21.75 20835.42 /
36642.59

STATIC FRESS. (IN. HZ0) = -.02
AVG. VEL. (FT/SEC) = 28.5425

TR NI AR AR R XXX REXAE VELOCITY TRAVERSE SUMMARY 3369636363 26 369 3396 9 3 3 9636 396 3 36 3 36 36 9636 3

AVG. SR.ROCT OF DF (IN.HZ0)
AVG. FLUE GAS TEMF. (F)
AVG. FERCENT D2 IN FLUE GAS
AVG. GAS VELOCITY (FT/SED)
AVG. FLOW RATE (DSCFM)
(ACFM)

-40243F75272
412,625
15.793
29.0975
2B062. 98BGS
45021.0488

LI U | B T TR



VELOCITY TRAVERSE DATA

CLIENT:ENTERPRISE PRODUCTS
UNIT NO.:1ISOM DIE # 8
TEST DATE:1-21-91%

T
S
o

EST I.D.:C # 3-2
AMPLING LOCATION:STACK
FERATIONAL STATUS: 1421 DEG F

RN IR A AR XXX RE®% TEST CONDITIONS 36 I I3 W I I I I I I I I 96 W
UNIT LOAD (MW)

DUCT DIAMETER (FT)

BAROMETRIC PRESSURE (IN. HG)
PERCENT MOISTURE IN FLUE GAS
PERCENT CO2 IN FLUE GAS

TENERX FPROBE NUMBER

FITOT TUBE COEFFICIENT

98.84
5.9792
30.37
7.19
2.6

8

.84

LER S S S 2 2 2 2 2 2 2 T T R R TR SR VR VRV vy PORT 1§ I IE I B I I I I I I K I I I I I

POINT DELTA P TEMP. %02
NO. (IN. H20) (F) (DRY)
P 25 z9m N 15.947
2 .22 399 15.947
3 .2 399 15.947
3 .19 424 15.947
5 .18 401 15.947
& .15 391 15.947
7 11 301 15.947
8 -1 402 15.947

STATIC FRESS. (IN. HZO)

AVEG.

VEL.

(FT/SEC)

VEL. FLOW RATE
(FT/7SED) (DSCFM/ACFM)
35.9 I5057.66 /

60481.34
33.7 32870.97 7/
S56774.96
32.13 31339.59 /
54129.95
F1.77 30112.07 7
93523, 46
F0.52 29700.05 /
31417.56
27.7 27272.56 7/
46666, 66
2Z.86 23218.97 7/
40197.34
22.76 22122.83 7
B8i44.16



-

FE I IEI I N X RN RN R XXX PORT 2

3636 P66 N2 I I I I I

POINT DELTA P TEMP. %02 VEL. FLOW RATE

NO. (IN. H20) (F) (DRY) (FT/SEC) (DSCFM/ACFM)

1 .21 4354 15.947 33.96 31131.3 /
57212.99

2 .2 442 15.947 32.93 30588. 49 /
S55477.73

3 .18 417 15.947 30.8 29425.7 /
51889.28

4 .16 409 15.947 28.91 27874.3 /

' 48705. 16

5 .15 445 15.947 28.56 26441.46 /
48115.51

& .13 454 15.947 26.75 24468.31 /
45064.18

7 .1 447 15.947 23.28 214624.8 /
I9220. 21

8 .08 419 15.947 20.56 19597.92 /
344637.78

STATIC FRESS. (IN. H20) = -.06
AVG. VEL. (FT/SED) = 28.21875

I T3 I I I I I IE I IS I3 I VELOCITY TRAVERSE SUMMARY b a s 22 2 L I ST ST TE RS LTSS

AVG.
AVE.
AVG.
AVG.
AVG.

S5R.R0O0T OF DF (IN.HZ20}
FLUE GAS TEMP. (F)
FERCENT 02 IN FLUE GAS

GAS VELOCITY (FT/SED)
FLOW RATE (DSCFM)
(ACFM)

I R [ R TR |

- 399266056
418.6875
15.947
29.0034625
27677.9488
4884L6. 2669



VELOCITY TRAVERSE DATA

CLIENT:ENTERFRISE PRODUCTS
UNIT NO.:ISOM DIB # 8
TEST DATE:1-21-91

TEST I.D.:C # 3-3
SAMFLING LOCATION: STACK
OPERATIONAL STATUS: 1420 DEG F

BRI IR IR XN NN RN E R R X XE% TEST CONDITIONS F6 96 62D I I 96 I 666 I I
UNIT LOAD (MW)
DUCT DIAMETER (FT)
BAROMETRIC FRESSURE (IN. HG)

PERCENT MOISTURE IN FLUE GAS

PERCENT CO2 IN FLUE GAS
TENERX PROBE NUMBER
FITOT TUBE COEFFICIENT

9.1
5.9792
30.37
.12
2.9

8

.84

| T I T TR T |

AR AR s 222 R IR T IEREAR RSN PORT 1 FEHEE I 3 I I I I I I W I I H W

POINT DELTA F TEMP. %02 VEL. FLOW RATE

NO. (IN. H20) (F) (DRY) (FT/SEC) (DSCFM/ACFM)

1 - 21 380 16.001 2. 46646 31501.21 7/
S5022.85

2 .22 321 16.001 33.64 32433.72 7/
S56673.88

3 .2 400 16.001 I2.25 30768B.16 /
543532012

4 .19 402 16.001 31.47 Z29954.24 /
53018.04

S .18 4046 16.001 30.7 29086.45 /
S51720.81

6 . 2 403 16.001 I32.3 z0708.74 /
S44146.36

7 .17 98 16.001 29.69 283721.82 /
30019.24

8 .12 371 16.001 24.85 22938.51 /
41865.21

STATIC FRESS. (IN. HZO)

AYG. VE

L.

(FT/CED)



Baladd 2 2 2 2 2 2 22 TR XA A T g s PORT 2 b a2 22 2 2T 2 22 2 RS 2T R R R R R g vV

POINT DELTA F TEMF. %02 VEL. FLOW RATE

NO. (IN. H20) (F) (DRY) (FT/SEC) (DSCFM/ACFM)

1 .18 426 16.001 31.05 28753.99 /
32310. 46

2 .18 431 16.001 31.14 28675.51 /
S52462.08

3 .17 423 146.001 30.12 27987.33 s
S50743.67

4 .16 404 16.001 28.91 27453.94 /
48705. 16

S .14 434 16.001 27.51 25247.79 /
446346.56

& -12 453 16.001 25.74 23131.73% 7/
433%64. 61

7 .12 4357 16.001 25.79 23075.56 /
43448.85

8 -1 458 16.001 23.56 21057.31 /
39691.93

STATIC PRESS. (IN. H20) = -.04
AVG. VEL. (FT/SEC) = 27.9775

XN XERRNAEEEERHRA AR EXE*R VELOCITY TRAVERSE SUMMARY F 36 I I N I I IE W

AVE.
AVE.
AVG.
AVEG.
AVG.

SR.ROOT OF DP
FLUE GAS TEMP.
FERCENT
GAS VELOCITY (FT/SEC)
FLOW RATE (DSCFM)
(ACFM)

(IN.H20?
(F)

02 IN FLUE BAS

(1 L T I T

-403290847
416.0625
16.001
29.46125
27661.66%4
436332.8644



HRRRRNRENRERNNURRRE  EPA METHOD 4 39005 2096969636 8 36 96 5696 36 336 9 9
RN RRENRNNE  FLUE MOISTURE DETERMINATION #9695 5555 % %%

COMFANY - ENTERPRISE PRODUCTS
LOCATION - MONT BELVIEU: TX
UNIT TESTED - ISOM DIB # B8
HREEENRENXEHNREXNXE  TEST CONDITIONS 3955960909569 96 396366 3636
TEST NUMBER - C # 1~-3
TEST DATE - 1-17-91
TEST SITE - STACK
UNIT LOAD - 88.4%
BAROMETRIC PRESSURE (IN HG) - 30.40
DUCT AREA AT SAMPLING PLANE (SG. FT.) - 28.0783
HEREFXXRRHERRKRRRE  FUEL PARAMETERS #4955 53 336502 50 4 53
TYPE OF FUEL USED 30X ETH/70% NG
EXERXERRRNEEEREXE  SAMPLING RESULTE  HEHEXUNHENEE X REN ¥
CONTROL BOX DELTA H STD - 1.53
DRY GAS METER CORRECTION FACTOR - G.988
AVG. DELTA H (INCHES H20) - . 0.8
AVG. METER TEMFERATURE (F) - 68.5
ELAPSED SAMPLING TIME (MINUTES) - 64
METER VOLUME (CF,UNCORR./CORK.) - 35.5988 s 3I5.16
METER VOLUME € STD COND. (DSCF) - z5.759
MOISTURE MEASURED BY VOL. (ML/SCF) - /0
MOISTURE MEASURED BY WT. (GRAM/SCF) - 2.5/ 2.95
TOTAL MOIST. CATCH (ML/GRAM) - &2.861 / 62.5
HEEXREEXXRRXXAXNE  FLUE GAS FARAMETERS HE% %4 EXEE¥EERENE
EXCESS OXYGEN (FERCENT. DRY) - 15.213
CARBON DIOXIDE (PERCENT.ACTUAL) - Z.3
FLUE GAS TEMPERATURE (F) - 4iz.75
MOLECULAR WEIGHT (DRY/WET) - 29.22 7 2B.3S
FLUE GAS MDISTURE CONTENT (%) - T.EZ

kab & 3 | ***i********************{-****i—-i*******i%&*%****-ﬁ--ﬁ-*ﬁ



XN XNHRERENRHNNNEXEE EPAQ METHOD 4 %9368 H 303655 9% 5 55 %K K%
RN HNNXARNE FLUE MOISTURE DETERMINATIDON 4636565 %% 5% %% % %%

COMPANY - ENTERPRISE PRODULCTS
L.OCATION - MONT BELVIEU; TX
UNIT TESTED - ISOM DIB # 8
W RNHRNH NN RIRENE  TEST CONDITIONS %3595 969696396 636 3696 5696 ¥
TEST NUMBER - C # 1-2
TEST DATE - 1-17-21
TEST SITE - STACK
UNIT LOAD - 88.75%
BAROMETRIC FRESSURE (IN HG) - 30.35
DUCT AREA AT SAMPLING PLANE (S@. FT.) - 28.0783
FHRERXERAXRXXEXRAUE  FUEL PARAMETERS %% % 5% % 3636 5 5 3 96 % 3 4%
TYPE OF FUEL USED 30% ETH/70% NG
HXNXEHAEEXXNHEXREE  SAMPLING RESULTS H%EERENEFNEFEEXNENH
CONTROL BOX DELTA H STD - 1.53
DRY GAS METER CORRECTION FACTOR - 0.988
AVG. DELTA H (INCHES H20) - .5
AVG6. METER TEMFERATURE (F) - 70.1
ELAFSED SAMPLING TIME (MINUTES) - &4
METER VOLUME (CF,UNCORK./CORR.) - 31.870 /7 31.49
METER VOLUME @ STD COND. (DSCF) - >1.83

MOISTURE MEASURED BY VOL. (ML/SCF)
MOISTURE MEASURED BY WT. (GRAM/SCF)
TOTAL MOIST. CATCH (ML/GRAM) -

|
-
o)

HHRXRXXNRXAEXNRXE  FLUE GAS PARAMETERS  ##%6EH %44 K% % %% ¥

EXCESS DXYGEN (FERCENT, DRY) - 15,435
CAREBON DIOXIDE (FERCENT.ACTUAL) - Z. 4
FLUE GAS TEMFERATURE (F) - 412.25
MOLECULAR WEIGHT (DRY/WET) - 29,16 4 28B.25
FLUE GAS MOISTURE CONTENT (%) - 7.31

LA At et 2 P i 2T L ETET SR T R TR SR A GIPgrF g b Rt R



HRNEXEREEERENRUANNNNE EPA METHOD 4 596953036 3960096 3963696 6 36 3656 9656
*RENRERREENE FLUE MOISTURE DETERMINATION 969463696 3555555

COMPANY . - ENTERPRISE PRODUCTS
LOCATION - MONT BELVIEU:; TX
UNIT TESTED - ISOM DIB # B8
FRERRRRRRENRHAAXEE  TEST CONDITIONS 536969636 5965639626965 X496 565
TEST NUMBER - C # 1-3
TEST DATE - ‘ 1-17-91
TEST SITE - STACK
UNIT LOAD - 8%9.10%
BAROMETRIC PRESSURE (IN HG) - 30.24
DUCT AREA AT SAMPLING PLANE (SQ. FT.) - 28.078%3
HEERRERXERXERXERENY  FUEL PARAMETERS 55 %5365 56965 3962656 3% %
TYPE OF FUEL USED 30%Z ETH/70% NG
EEXEXREERRRREERRE  SAMPLING RESULTS S ¥5 58 RAHEXRHEHH N KSR
CONTROL BOX DELTA H STD - 1.53
DRY GAS METER CORRECTION FACTOR - 0.988
AVG. DELTA H (INCHES HZ20) - .6
AVG. METER TEMPERATURE (F) - 68.2
ELAPSED SAMPLING TIME (MINUTES) - &4
METER VOLUME (CF .UNCORR./CORR.) - 31.964 / 31.58
METER VOLUME @ STD COND. (DSCF) - Z1.94
MOISTURE MEASURED BY VOL. (ML/SCF) - / 0
MOISTURE MEASURED BY WT. (GRAM/SCFE) - 58.5 7/ 2.76
TOTAL MDIST. CATCH (ML/GRAM) - &8.61 / SB.5
ERRREREXXXEXXAE®  FLUE GAS FPARAMETERS LR S 2T I T TR RN
EXCESS DXYGEN (PERCENT. DRY) - 15.288
CARBON DIOXIDE (PERCENT.ACTUAL) - 3.2
FLUE GAS TEMFERATURE (F) - 412.886
MOLECULAR WEIGHT (DRY/WET) - 29,12 7/ 28.24
FLUE GAS MOISTURE CONTENT (%) - 7.95

b2 S 2 L2 22 LS E R R X S S b 2 2 LT R Y RV g VA v ey bRt 2 L 3 X



TV RRRERFERRXREERRXNE EPA METHOD 4 396355385 3969696 3 36 596 366 39
¥R RENEXNE  FLUE MOISTURE DETERMINATION %3359 306 59 %% %

COMPANY - ENTERPRISE PRODUCTS
LOCATION - MONT BELVIEU:; TX
UNIT TESTED - ISOM DIE # B8
W RNRH AR HXXAE  TEST CONDITIONS  #965396969 93 36 6 96 6 6553
TEST NUMBER - C # 3-1
TEST DATE - 1-21-91
TEST SITE - STACK
UNIT LOAD - 98.20%
BARODMETRIC PRESSURE (IN HB) - 3J0.37
DUCT AREA AT SAMFPLING PLANE (SQ. FT.) - 28.0783
HRNREAREHAXXREAXRR¥XNE FUEL FPARAMETERS 39593694 39 6 3 596 36 3 3 5655
TYPE OF FUEL USED 100% NG
HHRHHREXRAHXEAAEE  SAMPLING RESULTS #9635 2992355 % % 4 6 3% %
CONTROL BOX DELTA H STD - 1.53
DRY GAS METER CORRECTION FACTOR - 0.988
AVG. DELTA H (INCHES H20) - 1.0
AVG. METER TEMPERATURE (F) - &8.9
ELAPSED SAMPLING TIME (MINUTES) - &é&
METER VOLUME (CF,.UNCORR./CORR.) - 41.818 / 41.32
METER VOLUME @ STD COND. (DSCF) - 41.95
MOISTURE MEASURED BY VOL. (ML/SCF) - / 0
MOISTURE MEASURED BY WT. (GRAM/SCF) - 65.5 / 3.09
TOTAL MOIST. CATCH (ML/GRAM) - 65.62 7/ 65.5
HEERKARAAEXAXEXE FLUE GAS PORAMETERS #3435 % %% 55585
EXCESS OXYGEN (FERCENT. DRY) - 15.95C
CARBON DIOXIDE (FERCENT,ACTUAL) - 2.8
FLUE $5AS TEMFPERATURE (F) - 412.6
MOLECULAR WEIGHT (DRY/WET) - 29.09 7 283
FLUE GAS MOISTURE CONTENT (%) -~ 4. 8¢



FRERRERREENAERREEERE  EPO METHOD G 5908556529 3 55965565 4 %5
*xERENREXNAEE  FLUE MOISTURE DETERMINATION  %%HE%H55%5%

COMPANY - ENTERPRISE FRODUCTS
LOCATION - MONT BELVIEU: TX
UNIT TESTED - ISoM DIB # 8
FRERRRREURRARENENERE  TEST CONDITIONS 2696965369636 3696 566 596 365636 969
TEST NUMBER -— C #& 3-2
TEST DATE - 1-21-9%
TEST SITE - STACK
UNIT LOAD - 98.847%
BAROMETRIC PRESSURE (IN HG) - 30.37
DUCT AREA AT SAMPLING PLANE (SG. FT.) - 28.0783
XU XHRRERARRREE  FUEL PARAMETERS %8535 5% 365944
TYPE OF FUEL USED 1007 NG
HREHXHEXEREKERAXERE  SAMPLING RESULTS S5 ¥4 H 4R XXENKNHEN
CONTROL BOX DELTA H STD - 1.53
DRY GAS METER CORRECTION FACTOR - 0.988
AVG. DELTA H (INCHES H2ZQ) - 0.8
AVG. METER TEMPERATURE (F) - 72.03
ELAPSED SAMPLING TIME (MINUTES) - &4
METER VOLUME (CF,UNCORR. /CORR.) - 35.717 7 35.29
METER VOLUME @ STD COND. (DSCF) - 35,

MOISTURE MEASURED BY VOL. (ML/SCF) - 5 0
MOISTURE MEASURED BY WT. (GRAM/SCF) - SB.S /7 2.76
TOTAL MOIST. CATCH (ML/GRAM) - 58.61 / 58.5
EREXXERANEFRNREEXE  FLUE GAS PARAMETERS S 55545%5% %% XEXHHN
EXCESS OXYGEN (PERCENT. DRY) - 15.947
CARBON DIOXIDE (PERCENT.ACTUAL) - 2.6
FLUE GAS TEMFERATURE (F) - 418. 469
MOLECULAR WEIGHT (DRY/WET) - 29.05 /s 2B.26
FLUE GAS MOISTURE CONTENT (%) - 7.19

e b gt S SR I T T LT TR R TR L BN BRI XN NGRS



HRXEXRXERENNERNEREE  EPA METHOD 4 369696396336 96 59696563 36 96 36 9696969
WX NHERRERE  FLUE MOISTURE DETERMINATION 996969655565 %5%

COMPANY - ENTERPRISE PRODUCTS
LOCATION - MONT BELVIEU: TX
UNIT TESTED -~ ISOM DIE # 8
HRREERERREREREXXERE  TEST CONDITIONS 96964096 3969630963656 96- 9696 3606 46
TEST NUMBER - C #& 3-3
TEST DATE -~ 1-21-91
TEST SITE - STACK
UNIT LOAD - 99.1%
BARDMETRIC PRESSURE (IN HG) - J0.37
DUCT AREA AT SAMPLING PLANE (S@. FT.) - 28.0783
HRRRXRHARARERXAXEREE  FUEL PARAMETERS %% 5K %% HH 533 % 4 ¥ 5545
TYPE OF FUEL USED 1007 NG
FRAEXEENRERARKEREREE SAMPLING RESULTS % X¥XHHHHHENENNEENR
CONTROL BOX DELTA H STD - 1.53
DRY GAS METER CORRECTION FACTOR - Q.988
AVG. DELTA H (INCHES H20) - 1
AVG. METER TEMPERATURE (F) - 71.1
ELAPSED SAMPLING TIME (MINUTES) - &6
METER VOLUME (CF,UNCORR./CORR.) - 41.50&6 / 41.01
METER VOLUME @ STD COND. (DSCF) - 41.47
MOISTURE MEASURED BY VOL. (ML/SCF} - /0
MOISTURE MEASURED BY WT. (GRAM/SCF) - g8.3 7 4.1¢
TOTAL MDIST. CATCH (ML /GRAM) - £8.46 / B88B.=
HEEEERHRERAKANRE  FLUE GAS PARAMETERS #heXuKtEEi¥4EH5
EXCESS OXYGEN (PERCENT. DRY) - 16.001
CARBON DIOXIDE (FERCENT.ACTUAL) - 2.9
FLUE BGAS TEMFERATURE (F) - 416.1
MOLECULAR WEIGHT (DRY/WET) - 29.1 / 28.09
FLUE GAS MOISTURE CONTENT (%) - .12
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¢ PARTICULATE CALCULATIONS - EPA METHOD 5

First, correct the sample volume measured b

conditions:

mstd

where:

mstd

AH
P ———
v (Tstd‘ ( bar + 13.6)
/
m Tm Pstd
P AH
°R bar + 13.6
17.64)- )
( )1n Hg) Vm ( T !

m

Volume of gas sample through the dry gas meter
(standard conditions), cu. ft.

Volume of gas sample through the dry gas meter
(meter conditions), cu. ft.

Absolute temperature at standard conditions, 528°R..

Average dry gas meter temperature, °R.

Barometric pressure at the orifice meter, in. Hg.

Average pressure drop across the orifice meter, in.

Specific gravity of mercury.

Absolute pressure at standard conditions, 29,92 in.

Next, calculate volume of water vaper:

\V
w
std

y the dry gas meter to standard

H,O.

Hg.



ke
x
N
o
]

Tstd

p
std

Volume of water vapor in the gas sample (standard
conditions), cu.ft.

Total volume of liquid collected in impingers and
silica gel, ml.

Density of water, 1 g/ml.

= Molecular weight of water, 18 1b/lb-mole.

Ideal gas constant, 21.85 in. Hg - cu.ft/lb-mole -°R.
Absolute temperature at standard conditions, 528°R.

Absolute pressure at standard conditions, 29.92 in. Hg.

Next, calculate moisture content:

where:

wo

“’
std

\ =

std

Next, calculate stack

whor .
H =

d
¥CO, =
V\Og =

LN, =

p=2/5

VW
std
Vm + Vw
std std

Proportion by volume of water vapor in the gas stream,
dimensionless.

Volume of water in the gas sample (standard conditions),
cu.ft¢.

Volume of gasg sarple through the dry gas metor (standard
conditions), cu.ft.
gas molecular v ight .

DA (0 ) R N

;;;;;

Dry molecular weight, lb/1b-nole.
Percent carbon dioxide Ly volume, dry bLasis.
Percent oxygen by volume, dry basic.

Percent nitrogen by volume., dry basis.



0.44 =
0.32 =

0.28 =

where:

Next, calculate stack

(v
s avg

where:

Molecular weight of carbon dioxide divided by 100.
Molecular weight of oxygen divided by 100.
Molecular weight of nitrogen and co divided by 100.

M, (1-B )+ 18R
wo w

d (o)

Molecular weight of stack gas (wet basis), 1b/lb-mole.

gas velocity:

(T_) :
K C (VA p) (—s‘_ﬂL)
P avg PSMS

= Stack gas velocity, feet per second (fps) .

1
85. qgf_t(———lL_) /2

n these units are used.
sec lb mole-°R whe

Pitot tube coefficient, dimensions.

Average absolute stack gas temperature, °R.

Average velocity head of stack gas, in. Hy0.

Next, calculate percent of isokinetic sampling:

P-3/5

\ R
1 (puzo) A LA , Au
T.; [ v - + T ( Yar 13.6 )
i ”?QN__ l’l ——— . DN
SAUS HIF o
v
oy in. Hg-cu.ft, m AH
1oy [(0.002669 AN Vo4 — + =] -
( l ’ mI-5R Y T bar' 13.6)
S0 [OERY P A
(i S s n
min
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where:

bar
AH

Percent. of isokinetic sampling.

Total volume of liquid collected in impingers and
silica gel, ml.

Density of water, 1 g/ml,
Ideal gas constant, 21.85 in. Hg-cu. ft/1b mole-°R.
Molecular weight of water, 18 1b/lb-mole.

Volume of gas sample through the dry gas meter (meter
conditions), cu.ft.

Absolute average dry gas meter temperature, °R.
Barometric pressure at sampling site, in. Hg.
Average pressure drop across the orifice, in. H,0.
Absolute average stack gas temperature, °R.

Total sampling time, minutes.

Stack gas velocity calculated by Method 2,

. ft/sec.

Absolute stack gas pressure, in. Hq.

Cross sectional area of nozzle, sq. ft.

Next, calculate concentration in 1b/cu.ft.:

c
S
where:

o

s

40T, 000

M

n

vm

std

P-4/

]

1 1b
(453,600 ng ' M M
: D 5205 x 1078
v m
m
std std
Concentration of particulate matter in stack gas, lb/scf,
dry basig,
Mo Th
Total amount or particulat. matter collected, mg,
Volume of gas sample througyh dry gas meter {etandard

conditions), cu, ft,
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Lastly, calculate

p=5/5

where:

Qstd

where:

concentraltion in Ibh/hr

Cq QsLd (60 min/1 hr)

Concentration of particulate matter in stack gas,
Ib/hr, dry basis.

= Average stack gas dry volumetric flow rate, dscfm,

T
td s
60 (1-B,,) v, A -std s _
Ts Pstd

Cross-sectional area of stack, ftz
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PO Box 1444, Friendswood. TX 77546
(713) 482-5801

APPENDIX D

TENERX CEM MANUFACTURER'S SPECIFICATIONS
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CORPORATION

VI, SPECIFICATIONS

Sensitivity

Accuracy

Response time (0-90%) Typical

Output

Zero Drift

Linearity

Input Power Requirements

30

Each insirument is equipped with the
folling ranges:

0- 2.5 ppm

0 - 10 ppm
0~ 25 ppm
0- 100 ppm
0- 25 ppm
0 - 1000 ppm
0 - 2500 ppm
0 - 10000 ppm

Derived from the NO or NO2 calibra-

tion gas, 1% of fullscale.

1.5 seconds - NO Mode
[.7 seconds - NO, Mode

0 - 10mV and 0 - 10V standard. OQther

outputs available upon request.
Negligible after 1/2-hour warm-up.
1% of full scale.

Standard: 115v/50Hz; 115v/60Hz
Optional: 220v/50Hz; 220v/60Hz



2 B4

21>

NvVdS 40 %

Had 1° ) | Z 6°0
Ndd 1° > %01 -
Hdd 1° ) 102
Wdd 1° > \ ) 00§

dSNOdST  INdINO0

Rdd NOLIVAINIONQO
LAZXTVNV

C€2-7668Z-S0T NS 'ON "IVIM3S

0s

0D

Hdd §°Z - 0 28uey y/vQ]

ddAL SVO 1siL

ddAL YIZXTVNV

0861 ‘8T X4VANVS

ISHUL ESNOISTd IDNRILNTLINT

IS4 40 d1wd

w‘.“ug
5 5
Za
=
_ &
£3
R
S
nbvl
s 3
Q
~

1
m
|

XnJay,

[od
(8

4 ONIHL §0200°

0£0-025(219)




-

Tdeé ne 0, Ano.lqz.cr

7.0 APPLICATION DATA

TAI SALES ORDER NUMBER: ;4//7&

INSTRUMENT MODEL NUMBER: 324¢A

INSTRUMENT SERIAL NUMBER: // 54«2

MICRO-FUEL CELL CLASS: &-

ACCURACY: +1% of scale at constant temperature;
- %1% of scale or t5% of reading, which-
ever is greater, over the operating
temperature range.

RESPONSE AND RECOVERY : AL the specified flowrate
(2.0 scfh), 90% in7y
seconds.

OPERATING TEMPERATURE RANGE: 0-125°F

RANGES OF ANALYSIS: 0-5, 0-10, o-257 OXYgen

OUTPUT SIGNAL VOLTAGE: o—1omv

OUTPUT SIGNAL CURRENT: ~NoNE

ALARM SET POINT #1: o8 NE

ALARM SET POINT #2: NONE

8.0 SPECIAL FEATURES
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P.O. Box 1444, Frendewood, TX 77546
(713) 482-5801

NDIR PERFORMANCE

TENERX HORIBA NDIR ANALYZER
MODEL VIA 500, SN 56461401

§§gc?§{22315,‘35 HORIBA PERFORMANCE

0-1000 ppm. 0-1000 ppm

.| 0-10mV. 0-100mV
20 ppm. 5 ppm
30 seconds. 2 seconds
30 seconds. 2.5 seconds
10% In 8 hours. 0.5% in 8 hours
10% In 8 hours. 0.5% in 8 hours
£2% of full scale. 12 of full scale

| 1% of full scale. #0.5Z of full scale
2% of full scsle, 0.4% of full scale
CO—~1000 to 1, H,0~500 C0,- 6000 to 1

to 1.
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PO Box 1444, Friendswood, TX 77546
(713) 482-5801

APPENDIX E

CALIBRATION GAS CERTIFICATIONS
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AIR PRODUCTS AND CHEMICALS, INC.
SPECIALTY GAS DEPARTMENT

10202 STRANG ROAD

LA PORTE, TX 77571

TELEPHONE (713) &78-3100

FAX (713) 478-3112

TENERX CORP

DATE: 12/18/90
TIME: 07:50

PAGE ;
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* CERTIFICATE OF ANALYSIS ?

RRRRREAAR ARG AR AR A LRIt

1

CUSTOMER ACCOUNT : (5161

303 LAUREL CUSTOMER ORDER NO : VERBAL RAY
FRIENOSKOOD TX 77546 ORDER NO : 865-026532
ORDER DETAIL SEQ :
W ITTER NUMEER o Be5-i-797
REMARKS : - GAS MIXTURE(S) LISTED BELOM ARE TRACEAELE TO NIST CLASS §
WEIGHTS AND/OR NIS™ GAS MIXTURE STANDARD REFERENCE MATERIALS
(SRM’s) - REFERENCE APCI $60 FIELD DIRECTIVE BOOX I PART A-3,
¥t ANALYSIS
CERTIFIED GAS MIXTURE: 3 COMPONENTS IN NITROGEN
COMPONENT CONCENTRATION  ANALYTICAL
CYL NO REQUESTED REQUESTED RESULT
BATCH NO: 00701 S69141A OXYGEN 8.5 8.45
ANAL DATE: 12/12/90 CARBON DIOXIDE 8.5 8.23
CARBON MONOXIOE 600 622.0
NITROGEN BALANCE
CERTICICATION

A2806 Y IREV . B d

B L LA R 5 20N

SEEN PERFORMED yT]

ZING APPROVED

UNIT OF
MEASURE

MOLAR &
MOLAR %
MOLAR PPN
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PO Box 1444 Friendswood, TX 77546
17131 482-5801

APPENDIX F

PROCESS DATA



Date °I*I 0

Turbine TsoM #7
Test Number C#7-{ C#2-2 CY=3%_
Start Time e 19:02 20:44
Stop Time 18:38 256
Turbine Operation 30% Eth % 0% A Q(&Ib!ﬂgﬂ') B: Eéagn
Power Turbine Speed (%) 2295 §3.42
Engine Temp. (OF) 1420 42|
Turbine Campressor Discharge (psig) e ng 115
Reference CPD (psia) 16445 164.65 164,45
Gas Producer Speed (%) 103.2 103,22 l03 22
Gas Producer Speed Set. () - - -
Gas Comp. Suction Press. (psig) 29 499 sl4
Gas Comp. Discharge Press. (psig) hez ll4¢ lte,S
Fuel Inlet Pressure (psig) 222 2272 222
Fuel Heating Value (Btu/SCF)
Fuel Flow (mswtex) (L8(sEc) 07 : oo -
Ambient Conditions
Barometer (in. Hg.) 30.2§ 3026 30,22
Temperature (OF dry) L4 6l 6l
Temperature (°F wet) 59 56 5b
Humidity (lbs/lb of air) 0.0096 0.5085 00085
H0 Tuppclin Rele (18/coc) 04872 0. 457 0452
Lo to [LE FuzL 0.920 0.9k 0.910
Staele lepp (B) 377 37 37%
t o [8:09
(i Mo(;.) el el

@5 0.60 z’

Tty 0187%

Ne 0.9

Yoo 0197

as 0,007
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Date
Turbine \soM Oail 7
Test Number cyd-7 CH4-2 eH-3
Start Time 12:07  1&:02 1g: 01
Stop Time 14:19 6:23 18:17
Turbine Operation 100% V& =~ 1400°F Ewr p ]
Power Turbine Speed (%) 7/.39 £).90 ¥2./7
Engine Temp. (OF) 1403 140/ /132
Turbine Compressor Discharge (psiq) 110 1185.0 173. 0
Reference CPD (psia) 144,65 164.45 164.65
Gas Producer Speed () 100 §6 10/.83 12/.5/
Gas Producer Speed Set. (%) — - -
Gas Camp. Suction Press. (psig) 5§2.0 )& s@.0
Gas Comp. Discharge Press. (pmg) n1.5 ) 7.4 /162
Fuel Inlet Pressure (psig) 224 22/ 22‘/
Fuel Heating Value (Btu/scCF)
Fuel Flow (<smmm) (L8/sEc) 0808  p.5/p 0.5/0
Ambient Conditions
Barometer (in. Hg.) 30.22 30 22 30.28
Temperature (©F dry) sy cc 5’/
Temperature (°F wet) $3 s/ 5/
Humidity (1lbs/1b of air) ©0.0075 0.0071 0.0074
H.0 I.y. Rate {1LB/sEQ) 9. 300 0.30z 0.502
0.603
Lb Hzo/ Ltb Foed 0. 602 .602
sta K T‘*P (°F> 376 37 37§
; é Ve §:30 '7
c¢': "0.01%
NZ: 007139
€\ * 97.35%
CO+» 0471 %
Cz= 147 Z
C3= 0.32 %
Tet= o0Y%
NCHd = oo X
TCs5: 0.0{%

NCS: 0.03%



Date (o] l~,'7-»9o

Turbine T¢
Test Number ﬁlﬁl#L c¥-2 CHI3
Start Time 1444 13:10 1516
Stop Time 12:25 14:49 162
Turbine Operation ﬁZE\- 20233 (&3:@ mmg ) = 420°F E.qa,‘“, [i:F.
Power Turbine Speed (%) 86.4 8byc 840
Engine Temp. (OF) 4 8 |4 8 1417
Turbine Compressor Discharge (psig) 98 99 98
Reference CPD (psia) 164,65 16445 16465
Gas Producer Speed (%) 9.3 1734 99.45
Gas Producer Speed Set. (%) - = -
Gas Comp. Suction Press. (psig) 50 5o iO
Gas Comp. Discharge Press. (psig) - -
Fuel Inlet Pressure (psig) 196 196 196
Fuel Heating Value (Btu/SCF)
Fuel Flow GEmENNE) (LB/<EC) 0,449 0444 0.489
Ambient Conditions
Barometer (in. Hg.) 30,40 3035 302
Temperature (°F dry) 68 70 (1
o 59
Temperature (°F wet) 56 6
Humidity (lbs/lb of air) ©.9068  o.eof8 0.0992
oo Tujestin, Qite (1Be)  oggn L0 oiaa
l8th0 /¢ g0 0.5l 0.9y, 0,750
Stock Towg °F) JeF 34 3TS

Fud fealios  Top 1:45aN
(M%) ¢l 7002 Y
cz B 7
c3 [24 Z
I04 v.18 %
Ne# o.lf 7
e § olo 7




Date ot-21-9 |

Turbine Teom ¢ @
Test Number Tel3-] _TWZ3-3  TJwlis
Start Time 1454 16:48 18:24
Stop Time 16:09 17:5¢, 19:37
Turbine Operation joo% Nl Gac @ = 1420°F :a,‘r :rhr,
Power Turbine Speed (%) M T ey 9900
Engine Temp. (OF) 420 421 1420
Turbine Compressor Discharge (psig) 108 108 log
Reference CPD (psia) 164.65 16445 164.65
Gas Producer Speed (%) 977 9769 9792
Gas Producer Speed Set. (%) — - -
Gas Comp. Suction Press. (psig) 49 4_-_1 44
Gas Comp. Discharge Press. (psig) -
Fuel Inlet Pressure (psig) 20l 20| 20|
Fuel Heating Value (Btu/scFr) _
Fuel Flow (wesyter ((XTF- Y 0.514 o514 0.514
Ambient Conditions
Barometer (in. Hg.) 30.37 30.37 30,37
Temperature (©F dry) 48 47 44
Temperature (OF wet) 43 +4 4
Humidity (1bs/lb of air) 00048 0.0055 o.0047
He0 T . Rake (wfsec) ©.287 0,262 083
Stacke “r-CF) 27 367 4
lkt(vtD/Ls BueEL ©.5v4 0.E4L 06477
Fulk Gas Tut dimpee  ZZop
(.‘«Ho&%) N+ .24 % 006 %
el 17.05 2 $8.42 %
coz v.39 Z .56 7,
C1 1-63 % 0. 10 Jo
3 6-37 0-0t 7
ey .09 % 0'007 -
Ny 0.09 7 orl
TCy 0.04 7% 0.0l [
Neg 0.04 z 8.0 7,

Cod 0085 7 0 %



Tover .

PO Box 1444, Friendswood, TX 77546
(713) 482-5801

APPENDIX G

CHAIN OF CUSTODY



