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SECTION 1
INTRODUCTION

At the request of Texaco USA, Pape & Steiner Environmental Servic-
es conducted a series of emission tests on the effluent of six IC engines
located at the Lost Hills Gas Plant on July 9, 10, 11 and 27, 1990. The
purpose of these tests was to determine compliance with Kern County Rules
and Regulations. During this same time period, Grisanti and Associates
(under subcontract to Pape & Steiner) performed fugitive emission tests
on approximately 20% of the valves and flanges in the plant (2025010C).

A separate report will be issued for the fugitive study.

IC engines 1 through 3 (A/C 2025013E, 2025014E and 2025015E) are
Cooper Superior Model 8GTLA lean-burn engines which drive gas compres-
sors. IC engines 4 through 6 (A/C 2025016E, 2025017E and 2025018t) are
Cooper Superior Model 6GTLA lean-burn engines which drive refrigeration
units.

Duplicate 1-hour NO,, CO, CO, and O, tests were performed on the
effluent of each engine using CARB Method 1-100. Duplicate hydrocarbon
samples were collected and analyzed using GC-FID. A sampie of the fuel
gas burned in the engines was collected and analyzed each day for CHNOS,
specific gravity, moisture and Btu using ASTM Methods. The fuel analy-
sis, fuel flowrate and engine exhaust O, were used to calculate a volu-

metric flowrate.
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Messrs. Gary McRae and Charles Reshard conducted these tests for
Pape & Steiner. Mr. Jack Grisanti conducted the tests for Grisanti and
Associates. Mr. Jim Oblak of Texaco USA was on-site to oversee the oper-
ation of the engines and to collect fuel flow data. A Kern County repre-

sentative was not on-site to witness these tests.
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SECTION 2
WET METHOD DATA SUMMARIES
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E. HYDROCARBON DATA

CALIBRATIONS Lost Hills Gas Plant
""""""""" Engine #4, 07/09/90
Methane Calibration gas = 21.19 ppm
Area Count ppm
Initial Cal. 4504 21.19 cil
Final Cal. Check 4524 21.28 Cl
% cal. diff. = 0.42
ppm/area count = 4.70E-03
SAMPLES
AREA COUNTS P pm
Run. No. 1 2 1 2
HC c1l 312460 285290 1470.03 1342.21
HC >C1l | 103 140 0.48 0.66
"o 2580 1628 12.14 7.66
"o 289 310 1.36 1.46
" ]
" ;
Total HC >Cl = 2972 2078 13.98 9.78
l1b/hr
Run. No. 1 2
HC ok 7.60 7.01
HC »>C1 | 0.00 0.00
"o 0.06 0.04
"o 0.01 0.01
” :
" {
Total HC >Cl = 0.07 0.05



E. HYDROCARBON DATA

CALIBRATIONS Lost Hills Gas Plant
TToTTTTTTTTT . Engine #1, 07/10/90
Methane Calibration gas = 21.19 ppm
Area Count ppm
Initial Cal. 4526 21.19 c1
Final Cal. Check 4497 21.05 Ccl
% cal. diff. = 0.66
ppm/area count = 4.68E-03
SAMPLES
AREA COUNTS ppPpm
Run. No. 1 2 1 2
HC cl 230190 264930 1077.71 1240.36
HC »>C1 | 88 151 0.41 0.71
" ] 298¢ 5565 13.98 26.05
"o 365 462 1.71 2.16
"o 779 550 3.65 2.58
" ]
Total HC >Cl = 4218 6728 19.75 31.50
1 b/ hr
Run. No. 1 2
HC c1 5.64 5.80
HC »>C1 | 0.00 0.00
" ' 0.07 0.12
" ] 0.01 0.01
" i 0.02 0.01
" |
1
Total HC >Cl = 0.10 0.15



E. HYDROCARBON DATA

CALIBRATIONS Lost Hills Gas Plant
----------- _ Engine #5, 07/11/90
Methane Calibration gas = 21.19 ppm
Area Count pPPmM
Initial Cal. 4504 21.19 (ohi §
Final Cal. Check 4546 21.39 cl
% cal. Aiff. = 0.94
ppm/area count = 4.70E-03
SAMPLES
AREA COUNTS PpmMm
Run. No. 1 2 1 2
HC cl 303870 335140 1429.62 1576.74
HC >C1 | 202 258 0.95 1.21
"o 6381 7839 30.02 36.88
v 482 623 2.27 2.93
"o 824 969 3.88 4.56
" g
Total HC >Cl = 7889 9689 37.12 45.58
1b/hr
Run. No. 1 2
HC c1l 5.62 6.33
HC »>C1 | 0.00 0.00
"o 0.12 0.15
"o 0.01 0.01
"o 0.02 0.02
n 3
t
Total HC >Cl = 0.15 0.18
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E. HYDROCARBON DATA

CALIBRATIONS Lost Hills Gas Plant
""""""" ) Engine #2, 07/11/90
Methane Calibration gas = 21.19 ppm
Area Count ppm
Initial Cal. 4504 21.19 cl
Final Cal. Check 4546 21.39 cl
% cal. diff. = 0.94
ppm/area count = 4.70E-03
SAMPLES
AREZA COUNTS ppm
Run. No. 1 2 1 2
HC c1l 526910 443080 2478.96 2084.56
HC »>C1 31764 24136 149.44 113.55

]

]

]

1

I

t

1] s
§

" 1
I

Total HC >Cl 31764 24136 149.44 113.55
1 b/ hr
Run. No. 1 2
HC Ccl 13.12 10.34
HC »>C1 | 0.79 0.56
11 i
[1} ;
L1} ;
1 1] :
Total HC >Cl = 0.79 0.56



E. HYDROCARBON DATA

CALIBRATIONS Lost Hills Gas Plant
------------ Engine #3, 07/27/90
Methane Calibration gas = 21.19 ppm
Area Count PP
Initial Cal. 4550 21.19 c1l
Final Cal. Check 4586 21.36 cl
% cal. diff. = 0.80
ppm/area count = 4.66E~-03
SAMPLES
AREA COUNTS Ppm
Run. No. 1 2 1 2
HC c1 350600 390440 1632.79 1818.33
HC »>C1 21816 16500 101.60 76.84

"n
"
"

Total HC >C1 2181e 16500 101.60 76.84
1b/hr
Run. No. 1 2
HC Ci 8.03 9.10
HC »>C1 ! 0.50 0.38
" i
" :
” i
"o
Total HC >Cl = 0.50 0.38



L2

g0 0 £€0°0 = TO< DH T®304
]
o
} in
00°0 £€0°0 o
po°0 000 i TO<C DH
9079 L¥"S T2 2H
4 T “ON "uny
Iy /9T
gL 6 £€6°9 8802 vLZT = TD< DH Te30L
I
-
QL0 08°¢g 19T avcl Y
L6°8 £€T°0 LZ6T 8¢ i TOC DH
8978221 90°60TT 008€3C ov18¢c 12 JH
< 1 Z T "ON "uny
wdd SLNNOD VIYY
SETANWYS
£0-399° ¥ = junod eaxe,/udd
08°0 = "JITP IO %
10 9¢° 1T 98G¥% A{°8YD "TeD TRUT4H
12 6T1°1C oGS’V "Ted TeT3tul
wdd Iunod eaay
wdd g1 T2 = Seb UOI3IBIQITR) 2UBYIaN
06/L¢/L0 ‘9# ®utbuz
jueld se9 ST[IH 23507 SNOILYYEITYD

VIVQA NOGYVIOOUAXH °d



G. CONTINUOUS MONITOR DATA

TEXACO LOST HILLS Date : 7/9/90
ENGINE #4

3 % 02 Correction

Nitrogen Dioxide

Corrected
Corrected ppn (dry)
Run # % 02 ppm {(dry) @02 Corr.* 1b/hr
1 11.31 62.54 116.80 0.93
2 11.33 56.09 104.92 0.84
Average 11.32 59.32 110.86 0.88
Sulfur Dioxide
Run # ppm (wet) ppm (dry) 1b/hr
1
2
Average
Carbon Monoxide
Corrected
Run # ppr {(dry) 1b/hr
1 464.58 4.20
2 450.26 4.11
Average 457 .42 4.15



G. CONTINUOUS MONITOR DATA

TEXACO LOST HILLS

ENGINE #1

3 % 02 Correction

Nitrogen Dioxide

Corrected

% 02 ppm (dry)

10.35 77.03
10.01 67.37
10.18 72.20

Carbon Monoxide

Corrected
ppm {(dry)

2-9

Date

Corrected
ppm (dry)
@02 Corr.*

7/10/90



G. CONTINUOUS MONITOR DATA

TEXACO LOST HILLS Date : 7/11/90
ENGINE #5

3 % 02 Correction

Nitrogen Dioxide

Corrected
Corrected ppm (dry)
Run # % 02 ppm (dry) @02 Corr.* 1b/hr
1 10.40 84.69 144.38 0.96
2 10.52 90.72 156.50 1.04
Average 10.46 87.70 150.44 1.00
Sulfur Dioxide
Run # ppm (wet) ppm (dry) lb/hr
1
2
Average
Carbon Monoxide
Corrected
Run # ppn (dry) 1b/hr
1 498.55 3.42
2 503.58 3.53
Average 501.06 3.48
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TEXACO LOST HILLS

ENGINE #2

Average

Average

G. CONTINUOUS MONITOR DATA

Date

3 % 02 Correction

Nitrogen Dioxide

Corrected

Corrected ppm (dry)
% 02 ppm (dry) @02 Corr.*
11.14 92.57 169.70
10.58 101.04 175.24
10.86 96.81 172.47

Sulfur Dioxide
ppm (wet) ppr (dry)

Carbon Monoxide

Corrected
ppm (dry)

593.70
600.64

597.17

2-11
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G. CONTINUOUS MONITOR DATA

TEXACO LOST HILLS Date : 7/27/90
ENGINE #3

3 % 02 Correction

Nitrogen Dioxide

Corrected
Corrected ppm (dry)
Run # % 02 ppm (dry) @02 Corr.* 1b/hr
1 10.52 104.78 180.75 1.48
2 10.53 98.53 170.12 1.41
Average 10.53 101.66 175.44 1.45
Sulfur Dioxide
Run # ppm (wet) ppm (dry) l1b/hr
1
2
Average
Carbon Monoxide
Corrected
Run # ppm (dry) 1b/hr
1 | 469.78 4.03
2 462.86 4.04
Average 466.32 4.04
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G. CONTINUOUS MONITOR DATA

TEXACO LOST HILLS Date : 7/27/90
ENGINE #6
3 % 02 Correction
Nitrogen Dioxide
Corrected
Corrected ppm (dry)
Run # % 02 ppm (dry) @02 Corr.* 1b/hr
1 10.21 86.48 144.76 1.22
2 10.22 78.99 132.34 1.12
Average 10.21 82.73 138.55 1.17
Sulfur Dioxide
Run # ppm (wet) ppm (dry) 1b/hr
1
2
Average
Carbon Monoxide
Corrected
Run # ppm (dry) 1b/hr
1 671.72 5.78
2 689.17 5.94
Average 680.44 5.86



SECTION 3
WET TEST METHOD CALCULATIONS



FUEL / FLOWRATE CALCULATIONS

PLANT ..cveeeevaonnnnnse TEXACO LOST HILLS
SOURCE .+ i vvevsnocnnons ENGINE #4 Temp. Std.: 60
DATE & i veeevecoennsonnse JULY 9.,1990 Press. Std: 29.92

—————————————————— RUN 1 RUN 2
Barometric Press., in.Hg.. 29.58 29.58
Brake Horsepower ......... 784.00 748.00
Fuel Flow, scfh .......... 6200.00 6245.83
OXYgen, % .ceceoecenncanns 11.31 11.33
Fuel Flow, acfh ..........
Fuel Press, psig ....c--..

" " psia .........
Fuel Temp, dF ............
FUEL ANALYSIS DATA :

RUN 1 RUN 2

Btu/scf, Gross Cal. Value: 1066.00 1066.00
Btu/1lb, Gross Cal. Value : 23070.00 23070.00
Hydrogen, Wt.% : 23.66 23.66
Carbon, Wt.% : 74.00 74.00

Ssulfur, Wt.% : 0.00 0.00
Nitrogen, Wt.% : 1.15 1.15
Oxygen, Wt.% : 1.18 1.18
CALCULATIONS

RUN 1 RUN 2 AVERAGE

F-Factor,dscf/MMBtu : 8§,493.54 8,493.54 8,493.54
Fuel Rate, scth : 6200.00 6245.83 6222.92
Heat Rate, MMBtu/hr : 6.609 6.658 6.634
Flue gas flowrate, dscfm : 2038.99 2058.35 2048.67

* F-Factor = 10E6 x [3.64(%H) + 1.53(%C) + 0.57(%S) + 0.14(%N) -
0.46(%02)] / (Btu/lb) x [(Tstd + 460) / 528]

x gcfh = fuel acfh x [Pb + (P,psig x 2.036 in.Hg/psi) / (T fuel + 460)]
x [(Tstd + 460) / Pstd]
where: psig = psia - 14.7

* MMBtu/hr = scfh x (Btu/scf) / 10Eé6

* dscfm = MMBtu/hr x dscf/MMBtu X (lhr/60min) x [20.9 / (20.9- %02)]
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FUEL / FLOWRATE CALCULATIONS

PLANT ....cccoevenococse TEXACO LOST HILLS
SOURCE .. ¢ceetveonancnes ENGINE #1 Temp. Std.: 60
DATE ..ttt e eecsoasansns JULY 10,1990 Press. Std: 29.92

—————————————————— RUN 1 RUN 2
Barometric Press., in.Hg.. 29.58 29.58
Brake Horsepower ......... 926.00 845.00
Fuel Flow, scfh .......... 6879.17 £345.83
OXygen, % ...c.vveecoonnss 10.35 10.01
Fuel Flow, acfh ..........
Fuel Press, psig .........

" " psia ....-....
Fuel Temp, AF ......cco.e..
FUEL ANALYSIS DATA

RUN 1 RUN 2
Btu/scf, Gross Cal. Value: 1069.00 1069.00
Btu/lb, Gross Cal. Value : 22721.00 22721.00
Hydrogen, Wt.% : 23.20 23.20
Carbon, Wt.% : 73.18 73.18
Sulfur, Wt.% : 0.00 0.00
Nitrogen, Wt.% : 1.85 1.85
Oxygen, Wt.% : 1.77 1.77
CALCULATIONS
RUN 1 RUN 2 AVERAGE

F-Factor,dscf/MMBtu : 8,489.53 8,489.53 8,489.53
Fuel Rate, scfh : 6879.17 6345.83 6612.50
Heat Rate, MMBtu/hr : 7.354 6.784 7.069
Flue gas flowrate, dscfm : 2061.29 1842.12 1951.71

* F-Factor = 10E6 x [3.64(%H) + 1.53(%C) + 0.57(%S) + 0.14(%N) -
0.46(%02)] / (Btu/lb) x [(Tstd + 460) / 528]

* scfh = fuel acfh x [Pb + (P,psig x 2.036 in.Hg/psi) / (T fuel + 460)]
x [(Tstd + 460) / Pstd]
where: psig = psia - 14.7

* MMBtu/hr = scfh x (Btu/scf) / 10E6

* dscfm = MMBtu/hr x dscf/MMBtu x (1lhr/60min) x [20.9 / (20.9- %02)]
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FUEL / FLOWRATE CALCULATIONS

PLANT ....ccceoecenocoens TEXACO LOST HILLS
SOURCE .t vevecenannnns ENGINE #5 Temp. Std.: 60
DATE . oo v emeeccncoannnn JULY 11,1990 Press. Std: 29.92

—————————————————— RUN 1 RUN 2
Barometric Press., in.Hg.. 29.58 29.58
Brake Horsepower ......... 672.00 669.00
Fuel Flow, scfh .......... 5091.67 5133.33
OXygen, % ..eeeeeenooonons 10.40 10.52
Fuel Flow, acfh ..........
Fuel Press, psig .........

" " psia .........
Fuel Temp, dF ............
FUEL ANALYSIS DATA

RUN 1 RUN 2
Btu/scf, Gross Cal. Value: 1080.00 1080.00
Btu/lb, Gross Cal. Value : 23062.00 23062.00
Hydrogen, Wt.% : 23.57 23.57
Carbon, Wt.% : 74.19 74.19
Sulfur, Wt.% : 0.00 0.00
Nitrogen, Wt.% : 1.31 1.31
Oxygen, Wt.% : 0.94 0.94
CALCULATIONS
RUN 1 RUN 2 AVERAGE

F-Factor,dscf/MMBtu : 8,500.59 8,500.59 8,500.59
Fuel Rate, scfh : 5091.67 5133.33 5112.50
Heat Rate, MMBtu/hr : 5.499 5.544 5.522
Flue gas flowrate, dscfm : 1550.74 1581.50 1566.12

*+ F-Factor = 10E6 x [3.64(%H) + 1.53(%C) + 0.57(%S) + 0.14(%N) -
0.46(%02)] / (Btu/lb) x [(Tstd + 460) / 528]

* scfh = fuel acfh x [Pb + (P,psig x 2.036 in.Hg/psi) / (T fuel + 460)]
x [(Tstd + 460) / Pstd]
where: psig = psia - 14.7

* MMBtu/hr = scfh x (Btu/scf) / 10E6

* dscfm = MMBtu/hr x dscf/MMBtu x (1lhr/60min) x [20.9 / (20.9- %02) ]
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FUEL / FLOWRATE CALCULATIONS

PLANT ...cccecescocancscs TEXACO LOST HILLS
SOURCE .+ e ceenceoocssss ENGINE #2 Temp. Std.: 60
DATE .o vveeeacaacnoonns JULY 11,1990 Press. Std: 29.92

—————————————————— RUN 1 RUN 2
Barometric Press., in.Hg.. 29.58 29.58
Brake Horsepower ........-. 885.00 882.00
Fuel Flow, scfh .......... 6366.67 6312.50
oxygen, % .....ccccecenens 11.14 10.58
Fuel Flow, acfh ..........
Fuel Press, psig .....--..

" " psia .........
Fuel Temp, dF ......cccc..
FUEL ANALYSIS DATA

RUN 1 RUN 2

Btu/scf, Gross Cal. Value: 1080.00 1080.00
Btu/lb, Gross Cal. Value : 23062.00 23062.00
Hydrogen, Wt.% : 23.57 23.57
Carbon, Wt.% : 74.19 74.19

Sulfur, Wt.% : 0.00 0.00
Nitrogen, Wt.% : 1.31 1.31
Oxygen, Wt.% : 0.94 0.94
CALCULATIONS

RUN 1 RUN 2 AVERAGE

F-Factor,dscf/MMBtu : 8,500.59 8,500.59 8,500.59
Fuel Rate, scfh : 6366.67 6312.50 6339.59
Heat Rate, MMBtu/hr : 6.876 6.818 6.847
Flue gas flowrate, dscfm : 2086.08 1956.09 2021.08

* F-Factor = 10E6 x [3.64(%H) + 1.53(%C) + 0.57(%S) + 0.14(%N) -
0.46(%02)] / (Btu/lb) x [(Tstd + 460) / 528]

* scfh = fuel acfh x [Pb + (P,psig x 2.036 in.Hg/psi) / (T fuel + 460)]
x [(Tstd + 460) / Pstd]
where: psig = psia - 14.7

*

MMBtu/hr = scfh x (Btu/scf) / 10Eé

* dscfm = MMBtu/hr x dscf/MMBtu x (lhr/60min) x [20.9 / (20.9- %02) ]
3-5



FUEL / FLOWRATE CALCULATIONS

PLANT ... veoencsseses TEXACO LOST HILLS
SOURCE « i v evvcsnnanones ENGINE #3 Temp. Std.: 60
DATE ..t v veecncononsoscs JULY 27,1990 Press. Std: 29.92

—————————————————— RUN 1 RUN 2
Barometric Press., in.Hg.. 29.58 29.58
Brake Horsepower ......... 924.00 916.00
Fuel Flow, scfh .......... 6345.83 6450.00
oxygen, % .......ccccecancn 10.52 10.53
Fuel Flow, acfh ..........
Fuel Press, psig ....-...-..

" " psia .........
Fuel Temp, dF ............
FUEL ANALYSIS DATA

RUN 1 RUN 2
Btu/scf, Gross Cal. Value: 1072.00 1072.00
Btu/lb, Gross Cal. Value : 23180.00 23180.00
Hydrogen, Wt.% : 23.75 23.75
Carbon, Wt.% : 74,32 74.32
Sulfur, Wt.% : 0.00 0.00
Nitrogen, Wt.% 0.94 0.94
Oxygen, WL.% : 0.98 0.98
CALCULATIONS
RUN 1 RUN 2 AVERAGE

F-Factor,dscf/MMBtu : 8,490.62 8,490.62 8,490.62
Fuel Rate, scfh : 6345.83 6450.00 6397.92
Heat Rate, MMBtu/hr : 6.803 6.914 6.859
Flue gas flowrate, dscfim : 1938.30 1972.01 1955.16

*x F-Factor = 10E6 x [3.64(%H) + 1.53(%C) + 0.57(%S) + 0.14(%N) -
0.46(%02)] / (Btu/lb) x [(Tstd + 460) / 528]

x scfh = fuel acfh x [Pb + (P,psig x 2.036 in.Hg/psi) / (T fuel + 460)]
x [(Tstd + 460) / Pstd]
where: psig = psia - 14.7

*

MMBtu/hr = scfh x (Btu/scf) / 10E6
* dscfm = MMBtu/hr x dscf/MMBtu x (l1hr/60min) x [20.9 / (20.9- %02)]
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FUEL / FLOWRATE CALCULATIONS

PLANT ....ctitoveeconocoss TEXACO LOST HILLS
SOURCE t o veeecncenanans ENGINE #6 Temp. Std.: 60
DATE ... veeeeaconoaasas JULY 27,1990 Press. Std: 29.92

—————————————————— RUN 1 RUN 2
Barometric Press., in.Hg.. 29.58 29.58
Brake Horsepower ......... 801.00 780.00
Fuel Flow, scfh .......... 6550.00 6550.00
OxXygen, % ......ccc0c0000n 10.21 10.22
Fuel Flow, acfh ..........
Fuel Press, psig ......--..

" " psia .........
Fuel Temp, dF ............
FUEL ANALYSIS DATA

RUN 1 RUN 2
Btu/scf, Gross Cal. Value: 1072.00 1072.00
Btu/lb, Gross Cal. Value : 23180.00 23180.00
Hydrogen, Wt.% : 23.75 23.75
Carbon, Wt.% : 74.32 74.32
Sulfur, Wt.% : 0.00 0.00
Nitrogen, Wt.% : 0.94 0.94
Oxygen, Wt.% : 0.98 0.98
CALCULATIONS
RUN 1 RUN 2 AVERAGE

F-Factor,dscf/MMBtu : 8,490.62 8,490.62 8,490.62
Fuel Rate, scfh : 6550.00 6550.00 6550.00
Heat Rate, MMBtu/hr : 7.022 7.022 7.022
Flue gas flowrate, dscfm : 1942.64 1944.46 1943.55

* F-Factor = 10E6 x [3.64(%H) + 1.53(%C) + 0.57(%s) + 0.14(%N) -
0.46 (%02)] / (Btu/lb) x [(Tstd + 460) / 528]

* scfh = fuel acfh x [Pb + (P,psig x 2.036 in.Hg/psi) / (T fuel + 460)]
x [(Tstd + 460) / Pstd]
where: psig = psia - 14.7

* MMBtu/hr = scfh x (Btu/scf) / 10E6

* dscfm = MMBtu/hr x dscf/MMBtu x (lhr/60min) x [20.9 / (20.9- %02)]
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CONTINUOUS METHODS DATA
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B. ZERO AND SPAN DRIFT PERCENT CALCULATIONS

Company : TEXACO LOST HILLS Date : 7/9/90

Station : ENGINE #4
T T Ty :
| Run ! 02 ! coz2 ! Cco ; SO2 ! NOx !
! 1 (%) ! (%) ! (ppm) | (ppm) | (ppm}! |
e e frmm e e e j————m——— j————————- fm—m——— !
tInitial Span ! 15.07 | 5.00 | 800.00 | | 201.70 !
| mm T | m——————— fm——————— | mm—————— o |m——— = :
Measured Span | 185.40 | 5.00 1 810.00 | b 201.28%
= e fm—— | m— == fmmm o= !
iZero Drift ! 0.00 | 0.16 | 12.00 ! i 2.50 |
R e et R o m e R et R et :
yFinal, Actual Span | 15.40 4.84 | 798.00 | £ 198.75 |
e R B e B B e E TR EE R R it !
iPercent Drift 2.2 -2.2 -0.3 ! -1.5 |
ii*********ﬁ********* KEXRKXX Kk k%% Ak xEXRKKKk KX Fh kR m Kk k ok w

IR XS SR XS SR EEEEE S SN N

i Run 02 coz co soz !  Nox
e E e ) tepm) b fpem) 8 feRm)
‘Initial Span . 15.07 | 5.00 | 800.00 | | 201.70

b e e e e e o e e b o e | e e o e ot oo e e e I,
iMeasured Span ; 14.82 ; 5.00 ; 782.00 E ; 200.75
e o } e b o e e e e b
§Zero Drift . -0.03 ! 0.00 | .00 | % 2.50 |
‘Final, Actual Span | 14.86 |  5.00 { 773.00 1 . 198.2%
\Percent Drift 1.4 0.0  -3.41 17

IBEEE S EES S SRS EREEEEE SR BESEEEEE RS kX KkKkkk>xxk

oy g U S MG e = S VR Py Ut T '
1 ! i ! H ! '

tInitial Span ! ! ! | | :

H 1 1 1 ] t !
iMeasured Span i ! ! i i i

i
1
iZero Drift i ! ! ! | ;
l e e ) e e e e e e - —
1
1
!

!Final, Actual Span |

i 1 [ e B [ :
iPercent Drift | ; i ! ' ;

Final, Actual Span = Measured Span - Zerc Drift

Percent Drift = (Final, Actual Span - Initial Span) / Initial Span = 100
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B. ZERO AND SPAN DRIFT PERCENT CALCULATIONS

Company : TEXACO LOST HILLS Date : 7/10/90

Station : ENGINE #1
ST T T YT YT :
! Run | 02 | co2 { co ! SG2 ! NOx !
e L b tm v feem) b (eem) b feRm)
\Tnitial Span . 15.07 E 5.00 | 800.00 | E 201.70 é
| m o o e — —— o ————— —— —— | e e e e e v e o o ] e - o —— | e e o e e o e = I e e v e e e e e e — e — -
;Measured Span ; 14.65 Z 4.76 ; 842.00 ; % 200.0¢C ;
| e e v - = — ———— . —— - ——— b o e ———— — | o e e e - ———— o o e e — - —— | o et e e e e e | ot o e ———— i
%Zero Drift ; 0.18 E 0.00 Z .00 % % 2.50 E
}%EQQET‘LEE;;Z’;;;;"E__“léfié'i"'""£f§é’}"QZETBB'E """"" | 197.50 |
'Percent Drift A e 2.1

Phkkdhkkkkkkkkkhkhhkkxkxx

1
t
[}
i ~ ~
x'ﬂ*'kk****:*********!****i****!*********;
1
§
1
i

! Run 02 CcC2 cOo ; s02 ; NOx 5
A w e teen) o feeml PR
;Initial Span ; 15.07 ; 5.00 ; 800.00 ; E 201.70 |
e e N PO e — b e !
|Measured Span . 15.00 | 5.00 | £10.00 ! | 199.25
‘Zero Drift . o.os t o.00 ¢ 2001 . 2.25 |
T e e e T |
;Flnal, Actual Span ; 14.¢92 E 5.00 ; 808.00 ; 2 197.00 ;
. . T . e o \
;Percent Drift -1.0 ! 0.0 1.0 l ! -2.3 l

Thhkhkhkkkkhkrrkkhkhkrkkkxx % ok Kk Kk k k k k%

Run

1
i
1
|
!
e o e e . e e e e e e o e o ] e — ——— ——— b e e e e e - e . — b o e e e e e —— - b o e e e - ———— Y e e o~ — o ——— [}
t ! 1 H !
iInitial Span ! ! ! ! i |

Measured Span | | ! | | f
!Zero Drift ! ! | i i :

{Final, Actual Span | ! | ! | i

{Percent Drift

Final, Actual Span = Measured Span - Zero Drift

Percent Drift = (Final, Actual Span - Initial Span) / Initial Span x 100
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ZERO AND SPAN DRIFT PERCENT CALCULATIONS

B.

7/11/90

Date

TEXACO LOST HILLS

Company

ENGINE #5

Station

Initial Span

8§10.00

1
1

80

Measured Span

Zeroc Drift

§10.00

Actual Span

tFinal,

i

!Percent Drift

K i
+* 1
¥ —~
x “oE |
¥ O 21
X AN O
EY ~ |
* I
S |
* |
¥ |
¥ ~—~
® ™ £
£ O 2|
¥ v |
* ~ |
+* |
* I
ES I
S 1
3 —~
* [
* w [o
¥ 01
* |
* 1
*® 1
¥ i
3 |
x |
X oy —~. |
X (O3
* O~ 1
ES |
* |
* i
* |
L 3 |
ES |
X —
x  5ee
X ~ |
® |
* |
* |
* 1
X (ol o' Il
*® =3 |
X 4 !
*® ]
X |
X I
X |
* I
* t
® |
E'S ]
ES t
* |
x I
* |
® I
k3 |
x |
X |

00 800.00

5.

15.07

§

iInitial Span

.00

833

00

15.07 | 5.

{
i

iMeasured Span

i
t
1
1
1
i
]
!

10.00

I
1
1
§
!
1
i
i
i

-0.03

.00

Zerc Drift

ercent Drift
****x*tx****x*x*****:*********!*********

]
1

t
S
i
i
|
1
]
1
]
I
|
|
]
'
|
|
1
i
i
!
!
i
1
!
i
!

|*********'***~k**t**{******z**
sSO2
(ppm)

1
1
1
i
t
]
i
1
1
|
I
I
1
{
!
i
!
|
!
1
1
1
!
1
1
1
!

[}
i
i
|
1

Initial Span

Measured Span

erc Drift

Fin

Actual Span

al,

Drift

IPercent

Measured Span - Zero Drift

Actual Span

Final,

/ Initial Span x 100

Actual Span - Initial Span)

{(Final,

Percent Drift
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B. ZERC AND SPAN DRIFT PERCENT CALCULATIONS

Company : TEXACO LOST HILLS Date : 7/11/90

Station ENGINE #2
T T T :
! Run ! o2 ] co2 ! co ! so2 ! NOx 1
e w4 feem) b feemd b (eRm)
;Initial Span ; 15.07 ; 5.00 E 800.00 % 5 201.70C E
Measured Span . 1e.e3 1 4.e2{ sie.00 | . 201.50
b e e e e e T b o e |
\Zero Drift ; 0.00 ! 0.18 |  10.00 ! ; 3.00 |
e e e o b o o |
%Final, Actual Span ; 14.93 ; 4.74 ; 808.00 % E 198.50 %
‘Percent Drift | 0.8t 5.2 101 16

!

1 i ]
1 1 H
TRk R KA KKK AR AR K FAKRKKR KK ) XA AR AKX A AR KA R XAKK | kA KA R IR KR | A I I AT IAE AR IR A Xk
3 i [}

§
[l i i

i

Run 02 co2 , CO SCZ2 NOx%
A e s teend b feem 0 feem)
EInitial Span ; 15.07 ; 5.00 E 800.00 ; ; 201.70 E
____________________ e e e e e e o e — e e e v i ) ()
%Measured Span ; 15.25 ; 5.06 ; 824.00 f ; 200.00 ;
Zero Drifr . 0.0 ¢ 0.00 1 0.00 % C 1.75
Uy g b S, . P e S
;Final, Actual Span : 15.20 ! 5.06 ? 824.00 E ; 198.25 !
Percent Drift A P e

EELXRRKKAKRK KK kR Xk hAXk Rk | % %kkk®*kix FeH Kk F kKK KK

{Initial Span

'Measured Span | ; ! ! i )

|Zero Drift : § : ; ; .

iFinal, Actual Span | ! ! ! !

{
i 1 1
!Percent Drift | !

Final, Actual Span

Measured Span - Zero Drift

Percent Drift = (Final, Actual Span - Initial Span) / Initial Span x 100
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B. ZERO AND SPAN DRIFT PERCENT CALCULATIONS

Company : TEXACO LOST HILLS Date : 7/27/90

Station : ENGINE #3
T T :
: Run | 02 L co2 ! co . so2 | Nom !
A b epm) b tepm] b feeml
;Initial Span E 15.07 E 8.00 ; 400.00 ; % 79.8¢C i
b o e e e e e e e e e e e e e e e o} e e e e | ——— s —— b o e e e e e - o o e e e e em e o o ———— — !
;Measured Span ; 14.85 | 7.90 ; 404.00 ; ; 80.00 |
| e oo e SRR R oo :
\Zero Drift % 0.00 |  -0.10 ! 0.00 ! : 0.00 |
T TRy [ P | e e o e !
\Final, Actual Span |  14.85 ! & 00 | 404.00 ! L\ 80.00 E
b e o o - —— ——— ———— e e e e e e e e e e ————— o —— } o e e~ —— — Y e e e e e e — b e e e - - ——— !
Percent Drift ; ~1.5 0.0 1.0 z 0.2 !

:***********x********f********* ****x****fz********[*********i

; Run ; 02 [olele) CO é s02 ; HOx '
! 2 (%) (%) (ppm} |  {ppm} | {(ppm} !
Initial Span . 15.07 1  s.00 | 400.00 | . 79,80
| e e et e e e -~ — —— ———— ————— 1 e e e et o | e e e e - | e e o e —— — b e s - e s ——— e e e o e e - 1
;Measured Span ; 15.00 ; 7.90 ; 398.00 | ; 82.0C ;
e e e - e o e —— . —— ——— — ——— b o e e e e — e — | e e e e e — b o e e o s e —— - b o e e e = — —— = i
:Zero Drift ; 0.00 ! 0.05 ; 0.00 | ; 2.50 ;
b e e e . =~ —— —— — ———— ——— Vo e e e b e e e e — —— | e e e e e P o e e e e e e i
EFlnal, Actual Span : 15.00 : 7.85 ; 398.00 ; : 72.5¢0C ?
‘Percent Drif:r . 0.5 ' 1.8 i  -o.s .1 0.4

B SRR SR SRS SN EREEEEEEXEEEEE R EE R

\ *********;*******tx3*********

i
1
Run | o2
i
1

! co2 | co . s02 NOx

| {%) (%) i {ppm) | (ppm) (ppm)

j—— e jomm fm——m - | —— == ket jm———— - |
iInitial Span i | | | | |
bbbt fmmmm fmm - fmmmm———— |mmm e i
iMeasured Span : : ! : ! !
j—— e m e e fmm fmmm f————————- fm———————- e btk :
iZero Drift ! | | f ; |
fmm e e e o j—m——m———— o | mm | === ————=- ‘
'Final, Actual Span ! | i 5 | !
b e e e e e o e o e ——  —— — ——— e e e e e e e e D e e — —— — o e e e e e e e e ——— | o e e - —— . — i
H t H 1 ' t i
iPercent Drift ! ! ! ! ! '
Final, Actual Span = Measured Span - Zero Drift

Percent Drift = (Final, Actual Span - Initial Span! / Initial Span x 100
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B. ZERC AND SPAN DRIFT PERCENT CALCULATIONS

Company : TEXACO LOST HILLS Date : 7/27/90

Station : ENGINE #6
T T T T s
i Run ! 02 ! coz2 i Cco ! sO2 | NOx !
Ay et teem) 3 fepm) L (eem)
\Initial Span  15.07 i §.00 | 400.00 | L 79.80 |
} e e - - —— — — ———— - — [ o cm v e ome e e e e —— —  ——— | e e - ——— — — I o e e e e s o e e e e — =
;Measured Span ; 15.00 ; 7.85 ; 396.00 ; ; 80.00 ﬁ
| e e e e e e e o - ———— — | e e e ——— b o e e ——— — — b o e e e e e —— — e e e e e - ——— b o e e e
EZero Drift ; 0.00 ; -0.10 ; .00 ; ; 0.C5 |
| e e e e e e e . — —— —— ———— - —— —— ! e e e - ——— — b o e e e e b o o e e e e —— 1 o e e ——— - b e e e e e e - — 1
%Final, Actual Span ; 1%5.00 ; 7.8% % 396.00 ; ; 7¢.9% |
‘Percent Drift o5t o6 1o oo

b
i
!
t****************tt**xt****x**:**x*****x R Kk kK Kk k¥
1
{
i

1
{
¥
' 3
1 |
1 i
i )
i b
|

Run C2 Co2 co 502 NOx»
e e teen) 8 deen) 0 feRT
;Initial Span ; 15.07 : 8.00 ; 400.00 Z ; 7¢.8C E
e e ——————— . e e D e JPR Uy D e s
\Measured Span . 15.00 ! 7.80 | 408.00 | i\ 78.50 |
| e e e e e - — ——— — —— o — —— P e e e o = — — — T b e e o e e —— Y e e e e e e e — b o e e - e — — 1
;Zero Drift ; 0.00 : .10 | 8.00 ; : 0.0% !
U e S [ QS JRSR
;Final, Actual Span : 15.00 7.70 ; 400.00 | ; 78.4%
e e e e e e e o — — o —— o —— —— ——— — U o e o o e o e o Y —— | | b e e e —— 1
;Percent Drift ; -0.5 -3.7 0.0 : -1.7

‘******************i*';9:*7.****** Ak kKK Rk%x

1
|
1 ‘
i ! ~
' Run | A
1 !

i i

ittt R it e ' e it !

iInitial Span | i i i ! i

iMeasured Span ! ! ! ! x 5
|Zero Drift ! ! ! | ‘ .

'Final, Actual Span ! ; i ! ! !

_________ 1
1 1 i
'!Percent Drifct | ! | |

Final, Actual Span = Measured Span - Zero Drift

Percent Drift = (Final., Actual Span - Initial Span) / Initial Span x 100
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PLA
SQU
DA&T

Tem

Pre

NT
RCE
E

std.
Std.:

P.
£s.

EMISSION RATE CALCULATIONS

TEX&CO LOST
ENGINE #4
JULY 99,1990

60 dF

HILLS

15 % 02 Correction

Oxy
Os {
NOx
Co,
BEC,
F-F

NO=x,

NCx»
NO=
HOx
NOx

COo,
ce,
fal

Ny

ch,
co,

HC,
HC
HC,
HC .
HC,

»

1

* g

gen (%)
std), dscfn
. bpm

ppm

ppm
actor

MW =
., 1lb/hr
. ppm @ 02
. 1b/MMBtu
., g/HP-hr

46.005

ppm @ 02
1b/MMBtu
g/HP-hr

MW =
ik /hr
ppm @ 02
1b/MMBtu
g/HP-hr

16.042

1b/hr = 8.

ppm @ 02 = ppm

%02

b/MMBtu =

223E-

464. Q

8493.

L

[§9]

>
OO
N O O
[| S S e

[0.0]

D
[SSINe AN =%
e e e

> (N0 )
Lo =3 by D

5 x Q9s{std)

measured x
measured) ]

.33
.35
.09
.26

6.03
0.0077
0.03

¥x MW x ppm

[(20.9

F-Factor x MW x [1.3711E-¢6 /

(20.9 - 02%)] = ppm

/HP-hr 1b/hr

X

{453.59 g/1b)

/ HP

4-20

14

- 02% correction) /

(Tstd + 460)

{Tstd + 460)] =x

(

~
“

(20.9

0.

S

1.32
2048.67
59.32
457 .42
11.88
8493.54

DN
« 0
B O s
S
s Oy -1 2
HNO = U

o
o
(o2}

7.32
(.00e3
6.04

/



EMISSION RATE CALCULATIONS

PLANT TEXACO LOST HILLS
SOURCE ENGINE #1
DATE JULY 10,1990
Temp. Std. €0 dF
Press. Std 29.92 in. Hg. 15 % 02 Correction

RUN 1 RUN 2 AVERAGE
Oxygen (%) 10.35 10.01 10.18
Qs{std}., dscim 2061.2¢% 1842.12 1951.71
NOx, ppm 77.02 67.37 72.20
co, prm 588.94 €20.87 604.91
HC, ppr 1¢.7% 31.5¢0 25.63
F-Factor §48¢ .53 8£48G.52 848G .53
NOx, MW = 46.005
WOx, 1b/hr 1.186 0.9Q .02
NOx, ppr @ O2 L4Z.08 36.5¢0C 26.7¢
NOx, 1b/MMBtu 0.1571 0.1331 0.1451
NOx, g/HP-hr 0.57 0.48 .53
CO, MW = 28.010
CO, 1lb/hr E.38 .07 5.22
CO, ppm @ 02 329.36 236.28 232.87
CO, 1b/MMBtu ¢.73215 ¢.7471 0.739%
0, g/EP-hr 2.3 2.72 2.68
HC, MW = 16.0¢43
HC, 1b/hr 0.10 0.1% 0.13
HC, ppr @ 02 11.0% 17.07 14.06
HC, 1b/MMBtu 0.0141 0.0217 0.017¢9
HC, g/HP-hr 0.05 0.08 0.06
* 1b/hr = 8.223E-% X Qs(std) x MW ¥ ppm / (Tstd + 460)
* ppm @ 02 = ppm measured x [(20.9 - 02% correction) / {(20.9 -

%02 measured)]

* 1b/MMBtu = F-Factor x MW x [1.3711E-6 / (Tstd + 460)1 x [20.9 /

(20.9 ~ 02%)] x ppm

* g/HP-hr = lb/hr x (4%3.59 g/1lb) / HP
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PLANT

SOUR
DATE

Temp
Pres

Oxyg
Qs (s
NOx,
Co,
HC,
F-Fa

NOx ,
NOx,
NOz,
NOx,
NOx,

ca,
ce,
Co,
e,

Co,
HC.
HC,
HC,
HC,
HC,
* 1

* p

* 1b

* g/HP-hr = lb/hr

CE

. St4g.
s. Std.:

en (%)

td), dscfm

ppm
ppm

ppm
Ctor

MW = 4¢.0058

lb/hr

ppm @ 02
I1b/MMBty

g/HP-hr

MW = 28.010

lb/hr

pPpm @ Q2
1b/MMB*ty
g/HP-hr

MW = 1€.04:z

1b/hr

ppm @ 02
1b/MMBtu
g/HP-hr

b/hr = 8§.223E-5 x Os(stqd)

pm @ 02

/MMBtu =

EMISSION RATE CALCULATIONS

TEXACO LOST HILLS

ENGINE #5
JULY 11,1990

60 4dr
29.92 in.

0.1E
20.8¢6
0.0266
0.10

= bPbm measured x [(20.
%02 measured) ]

F~Factor x Mw bly
- 02%)] x ppm

o

o
O b3 s

co

[@ 1)
B Y Oy o
. D » .
W OO n
O Oy s o

% MW x ppm /

(1.3711E~-¢ / ¢

% (453.59 g/1b) / Hp

4-22

(Tstd + 460)

9 - 02% correction) / (20.9

10.4¢
1566.12
87.71
501.07
41.35
8500.5¢9

1.00
49.58
0.1l¢g11
0.68

3.48
283.19
G.629¢

2.38

C.1¢
23.38
0.0298
0.11

Tstd + 460)] x [20.9 /



EMISSION RATE CALCULATIONS

PLANT : TEXACO LOST HILLS
- SOURCE : ENGINE #2

DATE : JULY 11,1990
Temp. Std. : 60 4F
Press. Std.: 26,92 in. Hg. 15 % 02 Correction

RUN 1 RUN 2 ALVERAGE
oxygen (%) 11.14 10.58 10.86
Os(std), dscim 2086.08 1956.0¢ 2021.08
NCOx, ppm 2.57 101.04 96.81
cO, ppm 592.70 600.64 597 .17
HC, ©ppn 14¢9.44 113.55 131.50
F-Factor 8500.59 8500.59 8500.59
NOx, MW = 46.00%
NOx, 1b/hr 1,40 1.44 .42
NOx, ppm @ 02 £55.96 57 .77 56.86
NOx. 1b/MMBtu 0.2044 i.2110 5.2077
NOx, g/HP-hr 6.72 0.74 0.72

- CO, MW = 28.010

co, 1lb/br = .49 5.20 £.3¢
co, ppm @ O2 358.90 343.39 351.14
co. 1kh/¥MMBtu 0.7982 0.7637 0.7809
co, g/HP-hr 2.81 2.6¢ 2.74
gC, MW = 1€.043%
HC, 1b/hr £.7¢ G.o5e 0.68
HC, ppm @ 02 9¢ .34 64.92 77.63
HC, 1b/MMBtu 0.1151 ¢.0827 0.098¢
HC, ¢/HP-hr 0.41 0.29 0.35

* 1b/hr = 8.223E-% X Os(std) x MW x ppm / (Tstd + 460)

x ppm @ 02 = ppT measured x [(20.9 - 02% correction) / (20.9 -
%02 measured)]

*x 1b/MMBtu = F-Factor = MW 3 [1.3711E-€ / (Tstd + 460)] = [20.9 /
(20.9 - 02%)) X ppm

* g/HP-hr = 1lb/hr ¥ (453.59 g/ib) / HP
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EMISSION RATE CALCULATIONS

PLANT TEXACO LOST HILLS
SQOURCE ENGINE #3
DATE JULY 27,1990
Temp. Std. £0 4dF
Press. Std 26.92 in. Hg 15 % O2 Correction

RUN 1 RUN 2 AVERAGE
oxygen (%) 10.52 10.5 10.53
Os (std), dscim 1938.30 1972.01 1955.16
NOx, ppm 104.78 $8.53 101.66
CC, ppm 469.78 462.86 466 .32
HC, ppnm 101.60 76 .84 85.19
F-Factor £490.62 8490.62 8490.62
HOox MW = £6.008
NOx . 1lb/hr 1.48 1.41 1.45
NO», ppm @ 02 =8 .56 56 .06 £57.81
NOx, p/MMBTU 0.2173 C.204% ¢.210¢
NOx, g/HP-hr 0.73 0.7C 0.71
CO, MW = 28.010
co, 1b/hr 4.03 4.04 4.04
co, ppm @ O2 267.02 253.34 265.1%
O, 1lb/MMBtvu 0.5¢931 £.5850 0.589:%
co, g/HP-hr 1.9¢8 2.00 1.99
HC, MW = 16.04°C
HC, 1lb/hr 0.50 0.38 0.42
HC, ppm @ 02 57.75 39.33 48 .44
HC, 1b/MMBtu ¢.07358 C.0498 0.0€1¢
HC, g/HP-hr 0.25 0.17 0.21
* 1b/hr = 8.223E-5 = Qs {std) X MW = pprT / (Tstd + 460)
* ppm @ 02 = ppm measured x [{(20.% - 02% correction) / 120.9 -

%52 measured)
*+ 1b/MMBtu = F-Factor X MW » [1.3711E-6 / (Tstd + 460)] = [20.9 /
(20.9 - 02%)] = ppm

* g/HP-hr = 1 /hr x (483.59 g/1lb}y / HP
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EMISSION RATE CALCULATIONS

PLANT : TEXACO LOST HILLS
SOURCE : ENGINE #6
DATE : JULY 27,199C
Temp. Std. : 60 dF
Press. Std.: 29.%2 in. Hg. 15 % 02 Correction

RUN 1 RUN 2 AVERAGE
Oxygen (%) 10.21 10.22 10.22
Qs (std), dscfm 1942.64 1244 .46 1943.5¢%
NOx, ppm 86.48 78.99 g2.74
CO, ppm 71.72 689.17 680.24
HC, ppnm 5.93 9.72 7.83
F-Factor 8490.62 8490.62 8490.62
NOz, MW = 46.005
NOx, 1lb/hr 1.22 1.12 1.17
NOx, ppr @ 02 47 .72 £432.64 45 .68
NOx, 1b/MMBtu 0.1741 0.1592 C.1667
NOx, g/HP-hr 0.69 0.65 0.67
CC, Mw = 28.010
CC, 1lb/hr 5.78 5.94 5.86
CO, ppm @ 02 370.73 380.72 375.73
CO, 1b/MMBtu ¢.8235 C.8457 G.824¢
CO, g/HP-hr 2.27 3.45 3.36
HC, MW = 16.04%2
HC, 1b/hr 0.C3 0.05 .04
HC, ppm @ 02 3.27 5.37 4.32
HC, 1b/MMBtu 0.0042 0.0068 0.0055%
HC, g/HP-hr 0.02 0.03 0.02

* 1b/hr = 8.223E-5 x Qs (std) x MW x ppm / (Tstd + 460)

* ppm @ 02 = ppm measured x [(20.9 - 02% correction) / (20.9 -
%02 measured)]

* 1b/MMBtu = F-Factor x MW x [1.3711E-6 / (Tstd + 460)] x [20.9 /
(20.9 - 02%)] x ppm

* g/HP-hr = 1lb/hr x {453.59 g/1b) / HP
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SECTION 5
ANALYSIS PROCEDURES

This section of the report describes the procedures used to ana-
lyze the samples collected during the test program. All analyses were
performed in the Pape & Steiner laboratory in Bakersfield except the fuel
analyses. The fuel analyses were done by Pacific Gas Technology.

5.1 HYDROCARBONS

The grab sample of hydrocarbons was analyzed using a Carle Model
211 GC-FID. After purging the sample loop three times, a 1-ml sample was
extracted from the Tedlar sample bag and injected onto a 6-foot long,
1/8-inch stainless steel column containing 80/100 mesh PoraPac Q, main-
tained at 150°C. The C, hydrocarbon was separated and the greater than
C, hydrocarbons were backflushed to the detector for quantitation as a
single peak. An HP Model 3390A reporting integrator was used to record
and integrate the signal from the GC. A il percent certified calibration
gas (C,-C¢ HC in N,) was used to calibrate the GC before and after sample
analysis to quantitate the C, and greater than C, hydrocarbons. The be-
ginning and end calibrations must agree within :5% for the data to be
acceptable.

5.2 FUEL
A sample of the gas fired each day during this test program was

collected and sent to Pacifit Gas Technology for analysis. Analysis was
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performed by PGT in accordance with EPA Title 40 Section 60.45. The
specific procedures are itemized in Table 5-1. The results appear at the

end of this section.
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TABLE 5-1. FUEL ANALYSIS METHODS
LABORATORY TEST PROCEDURES FOR FUEL OILS AND FUEL GASES
Reference: EPA Title 40, Section 60.45

FUEL OIL TESTS:

Sediment and Water, Vol. % ASTM D4007-81
Gravity by Hydrometer (API) ASTM D1298-80
API Gravity Corrected to 60°F ASTM Table 5A
Gross Calorific Value (Btu/1b) ASTM D2015-77

Ultimate Analysis (C, H, O, N, S, wt. %)

Carbon, Hydrogen ASTM D3178-73
Nitrogen (chemiluminescence detector) ASTM D3431-80
Sulfur ASTM D2622-82
Ash ASTM D482

Oxygen ASTM D3176-74

GASEOUS FUELS BY GAS-LIQUID CHROMATOGRAPHY:

Gas Analysis ASTM D1945-81
Sulfur Analysis CPA BIl6

Calculation of Gross Calorific Value ASTM D3588-81
Component Weight %, F-factor calculations EPA 40:60.45

PROCEDURES FOR SCRUBBER LIQUOR ANALYSIS:
Specific Gravity ASTM D1429
Chlorides ASTM D512-67

5-3



PACIFIC GAS TECHNOLOGY

4700 Easton Drive - Suite 38
Bakersfield, California 83309

e BO5/324-1317

RECENED JUL L RSN Fax: BO5/324-2746

GAS ANALYSIS BY CHROMATOGRAPH
PAPE & STEINER ENVIRONMENTAL SERVICES SAMPLED: JULY 9, 1980
5801 Norris Road
Bakersfield, CA 93308 SUBMITTED: JULY 11, 1990
Attention: Jim Steiner REPORTED: JULY 12, 1990
LAB £ 2893
Sample ID TEXACO LOST HILLS
FUEL GAS
P&S 1D # 21720
21721 *xxx
ANALYZED GAS
MOLE % WT % CHONS WT %
_.XYGEN ND 0.00 CARBON 74.00
NITROGEN 0.72 1.15 HYDROGEN 23.66
CARBON DIOXIDE 0.65 1.63 OXYGEN 1.18
HYDROGEN ND 0.00 NITROGEN 1.15
CARBON MONOXIDE ND 0.00 SULFUR 0.00
HYDROGEN SULFIDE ND 0.00
METHANE 90.26 82.44
ETHANE 7.93 13.58
PROPANE 0.38 .95
iso~-BUTANE 0.01 0.03
n-BUTANE 0.01 0.03
1s0~-PENTANE 0.01 0.04
n-PENTANE 0.01 0.04
HEXANE + 0.02 0.05
SPECIFIC GRAVITY x 0.606 SPECIFIC
VOLUME 21.64 cu ft/1b
HYDROGEN SULFIDE TR < 1 ppm
(Draeger) Xxx¥ (PS # : 21721)
TOTAL % DRY 1066 NET x DRY 962
BTU/cu ft BTU/cu ft
WET 1047 WET 945

BTU/1b 23070 BTU/1b 20819

¥ CALCULATED ACCORDING TO ASTM D-3588



PACIFIC GAS TECHNOLOGY

RECEIVED v 1 41990

4700 Easton Drive - Suite 39
Bakersfield. California 83309

GAS ANALYSIS BY CHROMATOGRAPH

805/324-1317
Fax 805/324-27486

PAPE & STEINER ENVIRONMENTAL SERVICES SAMPLED: JULY 10, 1890
5801 Norris Road
Bakersfield, CA 93308 SUBMITTED: JULY 11, 1990
Attention: Jim Steiner REPORTED: JULY 12, 1980
LAB # 2896
Ssmpls ID TEXACC [LOST H1LLS
FUEL GAS
P&S 1D # 21714
21713 xxxx%
ANALYZED GAS
MOLE % WT % CHONS WT %
CXYGEN 0.10 0.18 CARBON 73.18
NITRCGEN 1.18 1.85 HYDROGEN 23.20
CARBON DIOXIDE 0.89 2.19 OXYGEN 1.77
HYDROGEN ND 0.00 NITROGEN 1.85
CARBON MONOXIDE ND 0.00 SULFUR 0.00
HYDROGEN SULFIDE ND 0.00
METHAME 88.70 79.50
ETHANE 8.15 13.69
PROPANE 0.88 2.1
iso-BUTANE 0.02 0.06
r.-BUTANE 0.02 0.06
is0-PENTANE 0.01 0.04
n-PENTANE 0.01 0.04
HEXANE + 0.04 0.10
SPECIFIC GRAVITY % 0.61¢8 SPECIFIC
VOLUME 21.25 cu ft/lb
EYDROGEN SULFIDE TR < 1 ppm
(Draeger) ¥xx%x (PS # 21713)
TOTAL * DRY 1069 NET x DRY 965
ETU/cu ft BTU/cu ft
WET 1050 WET 948
BTU/1b 22721 55 BTU/1b 20506
* CALCULATED ACCORDING TO ASTM D-3588



PACIFIC GAS TECHNOLOGY

RECZIVC_ -
GAS ANALYSIS BY

PAPE & STEINER ENVIRONMENTAL SERVICES
5801 Norris Road
Bakersfield, CA 93308

Attention: Jim Steiner

TEXACO LOST HILLS
FUEL GAS

Sample 1D

MOLE %
OXYGEN 0.02
NITROGEN 0.83
CARBON DIOXIDE 0.50
HYDROGEN ND
CARBON MONOXIDE ND
HYDROGEN SULFIDE ND
METHANE 89.18
ETHANE 8.36
PROPANE 1.00
iso0-BUTANE 0.03
n-BUTANE 0.04
iso-PENTANE 0.01
n-PENTANE 0.01
HEXANE + 0.02
SPECIFIC GRAVITY x 0.614
HYDROGEN SULFIDE TR < 1 pPpm
(Draeger) ¥x%%x (PS % 21710)
TOTAL *¥ DRY 1080

J/cu ft

- WET 1061
BTU/1b 23062

¥ CALCULATED ACCORDING TO

- & 41830

4700 Easton Drive - Suite 39
Bakersfield, California 833085
805/324-1317

Fax: 805/324-2746
CHROMATOGRAPH
SAMPLED: JULY 11, 1990
SUBMITTED: JULY 12, 1990
REPORTED: JULY 13, 1990
LAB = 2899
P&S 1D = 21709
21710 *xxxx
WT % CHONS WT %
0.04 CARBON 74.19
1.31 HYDROGEN 23.57
1.24 OXYGEN 0.94
0.00 NITROGEN 1.31
0.00 SULFUR 0.00
0.00
80.40
14.13
2.48
0.10
0.13
0.04
0.04
0.05
SPECIFIC
VOLUME 21.35 cu ft/l1b
NET x DRY 975
BTU/cu ft
WET 958
BTU/1b 20823
5-6 /

ASTM D-3588



PACIFIC GAS TECHNOLOGY

4700 Easton Drive - Suite 39
- R E C E Al E D Bakersfield. California 83303
" 805/324-1317
JuL 31 1980 Fax BOS/324-2748
hnsd............
GAS ANALYSIS BY CHROMATOGRAPH
PAPE & STEINER ENVIRONMENTAL SERVICES SAMPLED: JULY 27, 1990
5801 Norris Road
Bakersfield, CA 93308 SUBMITTED: JULY 30, 18990
Attention: Jim Steiner REPORTED: JULY 30, 1990

LAB = 2931
Sample 1D : TEXACO LOST HILLS
ENGINES %3 & =6

FUEL GAS P&S ID # . 23950

ANALYZED GAS
MOLE % WT % ' CHONS WT %
_.YGEN ND 0.00 CARBON 74.32
NITROGEN 0.59 0.94 HYDROGEN 23.75
CARBON DIOXIDE 0.54 1.38 OXYGEN 0.98
HYDROGEN ND 0.00 NITROGEN 0.94
CARBON MONOXNIDE ND 0.00 SULFUR 0.00
HYDROGEN SULFIDE ND 0.00
METHANE 90.19 82.33
ETHANE 8.08 13.83
PROPANE 0.57 1.43
iso-BUTANE 0.01 0.03
n-BUTANE 0.01 0.03
1s0-PENTANE TR<0.01 0.00
n-PENTANE TR<0.01 0.00
HEXANE + TR<0.01 0.00
SPECIFIC GRAVITY % 0.607 SPECIFIC
VOLUME : 21.62 cu ft/1b

HYDROGEN SULFIDE : ND < 1 ppm
{Draeger) (P&S ID #: 23951)
TOTAL x* DRY : 1072 NET * DRY : 968
RTU/cu ft BTU/cu ft

WET : 1053 WET : 951
BTU/1b : 23180 5.7 BTU/1b : 209825

¥ CALCULATED ACCORDING TO : ASTM D-3588



SECTION 6
SAMPLING PROCEDURES

This section of the report describes the equipment and procedures
used to conduct the gaseous tests on this program.
6.1 HYDROCARBONS

The sampling train for hydrocarbons consisted of a probe (short
piece of stainless steel), a Tygon sample line, a Tedlar bag and a hand
pump. The entire train was purged with stack gas three times before
collecting a sample. An integrated grab sample of the stack gases was
collected over the test period. After sample collection, the Tedlar bag
was lowered to the mobile Tab for subsequent analysis. Duplicate grab
samples were collected during the test series.
6.2 SAMPLING PROCEDURES FOR CONTINUOUS MONITORING

The continuous monitors used in the Pape & Steiner Mobile Monitor-
ing Lab are shown in Table 6-1. Figure 6-1 is a schematic of the contin-
uous monitoring system. The procedures used to continuously monitor
stack gases for NO,, 0,, CO, and CO, strictly follow CARB Method 1-100.

Sample was taken from the stack (at a single point) using a 316
stainless steel probe. A heated Balston filter holder and fiberglass
filter (99.9999 percent efficiency retention of 0.6 micron particles) was
connected to the outlet of the probe. Sample gas was transported through

heated Teflon sample line (maintained at >250°F) by a Teflon-lined dia-
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TABLE 6-1 . CONTINUOUS MONITORING LAB - TRAILERS 1, 2, AND 4

NO, CHEMILUMINESCENT ANALYZER -- THERMO ELECTRON MODEL 10

Response Time (0-90%)
Zero Drift

Linearity

Accuracy

Output

Operating Ranges

Response Time (0-90%)
Accuracy

OQutput
Operating Ranges

Response Time (0-90%)
lero Drift

Span Drift

Linearity

Resolution

Output

Operating Ranges

1.5 sec == NO mode; 1.7 sec -~ NO_ mode

Negligible after 1/2 hour warmup

+1% of full scale

Derived from the NO or NO, calibration gas, +1% of full scale
0-10 v

0-2, 5, 10, 25, 100, 250 ,1000, 2500, and 10,000 ppm

0, ANALYZER, FUEL TYPE -- TELEDYNE MODEL 326

60 seconds

+1% of scale at constant temperatures; #1% of scale of +5% of
reading, whichever is greater, over the operating temperature
range

0-1vV

0-5%, 10%, 25% 02

co,/C0 INFRARED ANALYZER -- ANARAD MODEL AR-600

5 seconds

1%

+1%

T%

Less than 1% of full scale
0-1V

0-20% COZ/O-IO,ODO ppm CO

CO GAS FILTER CORRELATION - THERMO ELECTRON MODEL 48

Response Time (0-95%)
Zero Drift

Span Drift

Linearity

Accuracy

Qutput

Operating Ranges

Response Time (0-90%)
lero Drift

Linearity

Accuracy

Output

Operating Ranges

Pen Response
Input Spans
Zero Set
Accuracy
Dead Band
Linearity
Chart Speed

Recording Pen
Chart Width

Fully Insulated

1 minute

+0.2 ppm CO

Less than 1% full scale in 24 hours

+1% full scale, all ranges

+0.1 ppm CO

0-10vV

1, 2, 5, 10, 20, 50 ,100, 200, 500, 1000 ppm

S0, Uy ANALYZER -- DUPONT MODEL 400

Less than 1 second

Less than 1% full scale in 24 hours
+1% full scale

+2% full scale

T-5 v

0-100 ppm, 0-1000 ppm

STRIP CHART RECORDERS (3) -- MOLYTEK MODEL 2800

0.75 seconds Full Scale

10, 20, 50, 100 Mv; 1, 5, 10 vDC

LH standard, adjustable to 100% of Full Scale
*0.25% of Span

*0.15% of Span

+0.25% of Span

0.5, 1, 2, 3, 6, 12 inches/hour; 0.5, 1, 2, 4, 10
inches/minute

Fiber tip cartridge

10 inches

SCOTSMAN TRAILER

Air conditioned 8=ft x 14-ft x 11-ft
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1. Filter 0.6 u, 99.9999 percent efficient
2. Duct
3. 316 stainless steel probe
4, 3/8-inch, heated {250°F) Teflon
5. Four-pass conditioner-dryer, 316 stainless steel internals
6. 3/8-inch, unheated Teflon
7. Teflon-lined sample pump
8. 3/8-inch unheated Teflon
9. Rotameter
10. 1/4-inch Teflon tubing
11. Calibration gas manifold Duct
12. Calibration gas selector valve
13. Calibration gas cylinders
14. Backpressure regulator
15, Auxiliary analysis port
Sampling
Location

Van

0,

(9

NO, co, 0 C0-GFC 502
Analyzer) | Analyzer| |Analyzer| |Analyzer| {Analyzer| |Analyzer

e

Recorders

FIGURE 6-1. SCHEMATIC OF CONTINUOUS MONITORING SYSTEM
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phragm pump to a 316 stainless steel refrigeration type conditioner
(Hankison Model E-4G-SS). The sample gas was passed through the condi-
tioner two separate times under vacuum before entering the pump, then two
additional times under pressure. The clean, dry sample gas (~35°F) was
then transported to the continuous analyzer system through an unheated
Tefion line. A series of flowmeters, valves, and regulators maintain
constant flow through the system at a constant pressure.

Calibrations of the continuous analyzers were performed using EPA
Protocol 1 calibration gases (:1%) for NO, and NBS certified calibration
gases (xl1%) for CO, CO, and 0,. Copies of the gas certifications are
included in the Quality Assurance Section of this report. All pertinent
data (date, time, test locations, analyzer range, cal gas value) were
recorded on both the field data sheets and continuous analyzer strip
charts in the field.

At the start of a test day, a leak-check was performed. The sam-
ple probe was removed from the stack and the end was sealed. A leakcheck
was successful only if pressure at the analyzer system and flow through
the rotameters to the individual analyzers all dropped to zero. A manda-
tory leak-check was performed at the completion of each test day.

An initial calibration was performed at the start of a test period
by introducing zero and span gases for each analyzer and making the nec-
essary adjustments. Calibration gas values were recorded on the continu-
ous monitor strip charts and field data sheets. A calibration check was
completed at the end of a test and adjustments (if necessary) to the

analyzers were made in preparation for another test.
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An external calibration of the sampling system was performed at
the start of a test day. EPA Protocol 1 gas was flowed through the en-
tire sampling system from the probe tip. The response of the analyzers
had to be within 5% of the certified tank value before testing could
proceed. An external calibration was also performed at the end of each
test day.

Test data was collected by recording 10-minute averages from the
strip chart recordings onto the field data sheets. Data collected over
the test period was averaged and reported. A fuel analysis was used to
calculate the F-factor, dscf/MMBtu corrected to zero percent 0, (standard
conditions 60°F, 29.92 inches Mercury), as described in 40 CFR 60.45.
The pollutant concentration and the F-factor were used to calculate an

emission factor in 1b/MMBtu.
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SECTION 7
RAW DATA
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SAMPLE HANDLING/LOG-IN
Date 7/‘7 /‘iD Test Location TQHCD; LOST HILLS
Sample Type Volume Comments
21722 €5 LS L

RoN#1  INTEGRATED HC  EwgGInE H 4

01721 A SeL L

Meth Sample Test

2. ‘ FUEL SULFUR

3. 21720 %‘%‘1%“%%“ FUEL (3AS

4. 21719 G5 <5 & &sz\l INTEGRATED HC  ENGINE # 4
5. 21718 455 e 7o @/N ZNTEGRATED Ho ENGINE # |
L AMTSES 2 FY s ae svene |
7. ézﬁb/hq

8.

9.

10.

11,

12.

CHAIN OF CUSTODY
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Pape & Steiner Environmental Services

SAMPLE HANDLING/LOG-IN

Date 7/‘3/5‘0 Test Location LoST HiILLS

Sample Type Volume Comments

1. 217;8 Meth Sample Test ENGINE _#'

£He _HE 2z
21715 Meth Sample _Test E‘/\]G,/UE .#/

21714 &I £

ASIm _SUL
21713 Meth Sample Test

10.

1.

12.

CHAIN OF CUSTODY
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SAMPLE HANDLING/LOG-IN

Date 7%'/90

10.

1.

12.

SAMPLED

Sample Type

GC HC, .
Meth Sample Test

21712 Sr

Test Location “7EXACD LOST HILLS

Volume Comments

5

&C Ac 2

Meth Sample Test

21711

} ENGINE # &

Astm sl
Meth Sample Test

21710 %5

21709 A:Nileztzf? Safr_:f);e Test

JMFM Ctaor /(ﬂé

73@!6

21708

Meth Sample Test

Ge _HC _I

GC _He 2

Meth Sample Test

21707

ENGINE I 2

21706 && HS L

G A 2
Meth Sample Test

21705

§ ENGINE F (5

| (Gt )
Soamplen dilwend Lo Lt 7/0/40 pem

CHAIN OF CUSTODY
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Pape & Steiner Environmental Services

—
SAMPLE HANDLING/LOG-IN
pate 11— 21-90 Test Location —7:;;7/6(?5 ;_95; "/jz/s
Sample Type Volume _ Comments
| 23946 e G T Engine = 3
23847 b L
. 23948 e S | A
. 23949 v & L
. 23950 o ii gu Fuel Cons
. 23951 gLl Fael Gas Cov Sulfu Roal
7.
8.
9.
10.
11.
12.

CHAIN OF CUSTODY

U/

7-2S



Bl

—

i

|

C
56
backtlus)
N
vy e
sToP

Tnihal Cal <> ca

RUH % 1
AREA%

RT AREA TYPE
0,29 219 py
0.29 4504  ve
8.53 4321 PR
1.86 14724 PR
2.46 19955 BB
5.67 22528  BR

12.39 25783  BR
T0TAL @“REA= 97332

MUL FACTOR= 1. Q0QOE+0D

no

o.42

+
l bvadted

JULsfee Ar:3E.42

AR/HT
6.824
8.642
@.04¢6
B 832
8.184
8.441
8.922

AREA%

283
628

e

e
128
.562
.446
496

- Texato: Lost Hills
7falao

imxine. #4
Twhal C4l

(&7,

Avex)

PUN 4 1

ESTD
RT
B.29
.23
.53
1.96
.49
5.67
e.le

1070 aREa=
MUL FACTOR=

7-30

AREA TYFE CaLd
9

2l Py
4384 Ve
3321 PE
14724 pe
12955 BE

£2820  BH

25779 BR
97232

1.90008E+0H

Tritial Cal-> calibyated

JILs1es88  G7: 36042

2
IR

2308 107, X
15.686 121, 330



o

M

11
T>
o

§

L}

Fi

STOP

RUN 4 5

10 21722-14,

ESTD
RT AREA TYPE
08.22 8 PP
8.29 312468 PB
0.47 23525 PY
8.53 29921 VB
B.€6 183 BF
1.86 2588 Py
1.56 €89 PB

TOTAL RRER= 368860
MUL FACTOR= 1. AQAGE+@Q

Jui./18-9@

caLs
2
R

- Texaco: lost Hills
1 Sagne #G
. 7/al40

Test la

13:20:5¢

7-31

14

i.86

- Test |

P

STOF
RUNE 6 JUL/ 18799
D 21722-1)
ESTD
R REN TYPE CALS
.22 @ Pv 2
9.29 313268 VB IR
0,47 23550 By
@ 5¢ 3e0es VB
.66 215 BB
i 96 2592 PV
1.56 224 PB
TOTAL AREA= 369840

WUL FACTOR= i @nAnFsan

13:46:21

1.084

1T Texaco -lost ml\s
T ivoax‘v\e #4 7/a /a0

(aﬂmzw‘e)

1,054



9!&1‘
J— ey
- 4
K2
1.6
l 157
’ .
J Texaco: (ost Hills
LY
_ 7/alao
—
i Test 2
Fit
S1O0F
RUKE & JUL-18/98 1451116
I 217192
£STh
R AREA TYPE CALY anowf;  FPm
8.29 265298 PB IR 1278 .6pe 1syaant €y
.47 20735 PV 92.945 9754
8.5 27523 B 123 f38a 12991
066 148 BB 628 0.
1.86 1628 BY 298 768y 26
1.57 3ie PF _398 1.48%
T07AL AREA= 27640
WL FACTOR - ¢ oot 1

:“ )
fexaco - Lo
\ #4
L, %V\lﬂxi ’v\c
Fnal Ca
B W\
T 4
backylush
i{']
i2.1% <:‘
sTOP
Gwnal Cal
PUN & 19 JUL 18796
€STD
RT AREA TYPE CaLd
a.28 233 pY e
9.29 4524 L{] 13
9.53 9074 P8
1.96 14334 BB
2.39 15247 B8R
5.64 222e3 Be
12.19 26273 PB
TOTAL AREA= 35294
WL FACTOR= 1 AeBAt+8g

7-32
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.23

—

o
C 10 Cy
—

CI
w2 C&
[ =

- Texaco " lost s
" 7/nl4q0
%c&ines '#5', yA
Trihal Ca)

su G

back flush

STOF 3:\'\{'\'\‘0.\ Qa\ ﬁca_“ bva'}faf |
Iw'-\-ial C&\ =7 070 A’V(q RUNE JUL 12799 88116113

ESTD
RUN 4 1 JUL-s12/98 88:16:12 RT AREA TYPE  CAL ANOUNT
@.78 229 Py 2 1. 4890
AREA% a.29 4584 VB tR 21.198 ¢:.
R AREA TYPE  AR/HT AREAY 8.53 9262 PR 43 575
a.29 289 PY R.835 8.2e8 1 .66 14579 BB 68.59%
8.29 4504 VB B.843 4‘486¢:, 2.39 19771 PR 93.917
8.53 9e62 PB  8.845 9.225 5.64 22841 B8 197 460
.86 14579 BB ©.88! 14,521 12.74 29213 BB 137 .448
£.39 19771 PB  8.183 19.692
5.64 22841 BB B.443 2e.750
12.24 29213 BR  1.827 29.@e97 TOTAL ARER= 109480
ML FACTOR= 1. A@BOE+60
10TAL AREA= 100188

NUL FACTNP= 1 @acarian

7-33



P

192
11.48
L L
STOR
ST0P
RMMA 5 JUL/12/98  12:36:5]
m o 21788-10
RUNS & JUL/12-98  13:26:54
ESTD In 217881
RT ARER TYPE CALS ANOUNT
8.29 526918 FE IR 2473 .90 €, ESTD
0.47 28878 PV 135.828 RY AREA TYPE CALY ANOUNT
9.53 59391 R 279.420 0.29 525338 FB 1R 2471 See €,
.66 ®  BP 8.088 0.47 28829 PV 135.629
1.86 18964 PV 89.229 0.53 59246 VB 272738
1.57 1213 v 5.767 .66 51 8B 0.240
2.85 1674  BY 5.853 )Ct 1.96 18952 By £9.163
2.48 2292 VB 1e.782 1.57 1280 VB 5.646
3.46 583 BY 2.243 z.e5 1171 BY 5.589 L ¢
4.97 1274 PR 5.994 2 48 2385 VB 11.221
18.92 6364 PB 29.94) 4.97 2072 py 9.753
148 5976 PB 28.115
TOTAL ARERA= 646930
WUL FACTOR= 1 RBRBE+0E TOTAL ARER= 615218
WA FACTOR= 1. GOORE+88

Texaco: Lost Hhils
nlao
im%{v& #2
Test la

Texaco * lost il
7Inlao

%%{V\e_-#z
Test | b

(d‘“‘Fl icate)

PR

7-34



i
€L il

)4

¥ Texaco'lost Hlls

7190

fhzlnc #2
Test 2

4.95

b

11.56

ST0P
RUN # 8 JUL-12-98  15:1@:49
10 21780-2
ESTD
RT ARER TYPE CAL# AMOUNT
e.a22 8 PP 4 B.8en
a.29 443088 PB 1R 2824600 €,
0.47 24876  BY 117.500
8.53 481190 ve 226349
8.66 53 BR 8.248
1.66 i2%81 BY 60.695
1.52 1684 PR 4.724
2.85 917 BY 4.314
2.29 1958 8 9.212
4.93 i208  PB 5.683
11.56 6895 PR 28.67%
TOTAL AREA= 5408368

UL FACTOR- ! annarsan

7-35

Texaco - Lost Hillg
1 7(1lq0

‘én%‘w\e, #s5
w Test la

4.9
¥
-
STOR
RUNE® 9 JUL/ 12798 15:49:42
i 21712-10
E5TD
&1 AREA TYPE CAL® ANOUNT
8.22 & Py 2 9.000
9.29 W80 VB IR 1429 600 C,
8.47 27661  BY 138, 148
.53 2762 VB 127,320
866 202 BP 9.95a
1.85 6381 PR 30621 (0
1.57 482  BP 2.268 12 2
4.94 g4 PR 3.877
TOTAL GREA= 366480

MWL FACTOR= ! aaoatiqn



hﬁ
i

1.85

Texacd: (ost Hhitls
2/ulao

fh%ﬁ ne #5
:\u —ré.6+ ( b

(j“"f’ Iie a“'ﬁ\

49
P

STOP

RUN S 11 JuLs12-98  16:32:22

D 21712-1Y

ESTO
R AREA TYPE CAL# AMOUNT
8.22 8 PV & 6.50@
9.29 306218 VB IR 1448.688 €,
n'4 27938 BY 131,448
] 2748 W 125,138
8.66 373w 1.755
1.85 6484  PB 30 129 ye
1.56 333 BC 1562y
IR 852 BB 4008

TOTAL AREA= 369559

WUL FACTOR= | BGAOE+88

7-36

L U
Pt
WA

1 Texacs ' lost Kils
7/1)a0
" ‘Eiv\nzf v1(:,'iHL s

Test 2

[ 3

4.9
F¥

STOF

RUN & 12 JUL/12/98  17:04:45

0 21711-2

ESTD
R1 AREA TYPE Calt AMOUNT
0.29 335148 PR IR 1576788 &4
047 27829  BY 138.930
6.53 38988 VB 145 300
8.66 258  BP 1.214
1.85 7833 PV %.980 0y e
1.57 623 B 2.931
4.93 %3 FB 4.559

TOTAL ARER= 483568

MUL FACTOR= 1. 8800E+00



Fhr‘ﬂ

2.3

exoco lost Hills
2/ulq0
g a%;he #S 2

Fral Caf

Fno

.

_‘

L]
g 12.4%
STOP
Fnal (a)
na
RUN 8 13 JULsjer9e  17:28:3)
ESTD
RT AREA TYPE CALY AMOUNT
8.21 186 Y 4 8.812
8.29 4546 vB iR 21.388 ‘,
0.54 9258 PR 43.518
1.686 14538 pp 68.397
2.38 19831 BB 93.299
S.68 22597 P8 106.318
12.49 25013 pB 117 6880
TOTAL AREA= 95961

MUL FACTOR= 1.RBBE+EH

7-37



Texaco - Lost thils
" 7i0]a0
i K ihalv'\e, #1

Tntal Ca
_;;::::::::::>sss Cy
7 backflush

ge c

sToP
: Hal Cal \ibvated
':I:i\n"* a l (!ttl 4 13755 lﬁ}iftftl ‘:1:3?\\“1 CI.‘ .:;’ Calibva
RN & i JUL/11/98  B8:19:44 RN Y g JUL/11/96  @8:19:44
AREA% ESTD
kY AREA TYPE  AR/HT AREAY r1 AREA TYPE  CAL# AMILINT
8.20 237 FY 8.635 9.239 #.28 2% PV 2 1 ang
8.29 4506 VB 8.843 4.564 €, 8.29 4526 YR IR 21.19@
n.53 9284 PB  8.845 9,281 8.53 4284 PP 43 091
1.96 14513 Bk  @.68( 14 640 1.96 14513 g8 67.97%
2.48 19746 PB  9.184 19911 $ 9 2.48 19746 PB 9z 447
5.66 22235 BB 9.436 22 421 5.66 22235 BE 104 168
12.35 287864 PR 1.820 78.944 12.35 #8784 PR 12479
TOTAL AREA= 9917¢ : I0TAL AREA= 99178
MUL FACTOR= 1. BRUSE+8A MUL FACTOR= 1. 0ARAE+AN

7-38



i —
L
66
1.8€
1w .
7ho |90
N ih%«ne, # |
1, est la
495
3’}
STOP
RUN 3 4 JULZ11799  19:38: 45
10 21716-1&
ESTD
RT AREN TYPE CALS AMOUNT
9.22 124 py 2 8.523
B.29 230196 VB 1K 1977 700 ‘=’
Q.47 20837 py 97.555
0 53 19241 Y8 96982
8 .66 88 BB B.412
1.86 2985  BY 13.980 ’c’-
1.57 365 PB 1.209
4 95 779 Be 3.647
TOTAL AREA= 2724618
WUL FACTOR= 1 9998E+0Q

oL 3

2 4

1.8¢

1.56

Texaco ' Lost Hils
7liofa0
ne #|
" est |

Cduflita:‘-e)

1.1
R

Pl

5T0F

NS 5 JULs13e90 11:30:36

D 21716-1p

ESTD
RT AREA TYPE CALY AMOUNY
.22 3 PE 2 8 e0a
8.29 e2971e  PB 1R 1875500
0.47 20778 PV 97 278
9.53 19217 B 89.978
8.66 138 Be .64
1.96 298¢  BY 12.978
1.56 314 P8 1.47¢
4.94 7721 PB 3618

T07Al. AREA= 27391e
MUL FACTOR= 1. @@@8E+09

<,

€



E oL 7 ne

? J.4q

| Texaen Lest Hils
’ 2/i0/40 j Texaco * (ost thils
Engine #) ] 7i0/90
L est 2a | L gug,{m # |
. - Test 2b

i o | /Ml.‘cato

)

i
STOP 510P
RUN® ¢ JUL11s90  13:38:59 RUNE 9 ML 11/98  14:02:24
0 21715-20, I 2a1ns-zfp
ESTD ESTD
RT AREA TYPE CAL ANCUNT R ARER TYPE caL$ ANOUNT
8.22 6 e 7 0.968 e.z2 8 PV 2 8. 66e
8.23 264938 PR IR 1248.300 C4 8.29 263726 ¥B IR 1234708 €4
8.47 2200 Py 183.949 .47 22896 PV 103 450
8.53 26874 vB 122,870 0.54 25963 VB 121.569
8.66 151 8B 8.767 .66 165 68 8.773
1.86 5565 PR 26.85¢ b 3Cy 1.06 5916  BY 27.695) ¢,
1.57 462 BB 2.163 1.57 449 PR UL i
2.40 559 V¥R 2.575 2.29 351 68 1.643
TOTAL 17 6= 319938 4 112660
WUL FACTOR= 1.0Q8AF+AA T

7-40



i 54

= 1.8

€38

Texaco:-los+ Hills
T 7lola0

ir?'nt'#l

[ Fral CaJ

1

3.63
™
1212
L
sT0P
ina) C
Fna) Ca
RUN ¢ 18 JuLs11/92 14:29:33
ESTD
RT AREA TYFE cAL% AMOUNT
0.21 212 Pv 2 8.895
e.29 4497 vB IR 21.954 C‘
8.54 9836 PB 42.586
1.6 14324 P8 €7.062
7.39 195335 PB 91.459
5.63 22223 BB 104 949
12.13 28809 PB 134989
TOTAL OREA= 38696

MUL FACTOR= 1.@08RE+R6

7-41



e
-[iii — 1 C

E;,_____, R ———— 1 4
Texaco' Lost Hills
- i"\CX.V\L.S #3 v H#(,
L
" 7/27140
Tndhal Cal
<
561 0 F
backflush
.
N
X
2w e
S0P
Taihal Col~7 76 Avea Tnikal Cal = m\\bva.-Ed
RUN & 1 JUL3198 88:17:18 RUH & JUL/31,98 88:17:18
AREA?, ESTD
R AREA TYPE  AR/HT AREAY R AREA TYPE  CALY ANOUNT
©.28 176 PY  @.024 8.169 @.28 176 Py 2 1.068
8 29 4558 VB 6 B42 4515 €, 8.29 4550 vB IR 21,19
.53 9468 PB  8.945 9.33¢ .53 9488 PR 43.814
185 14654 PB  ©0.088 14542 1.85 14654 FB 66.245
2.38 19827 BB ©.182  19.676 238 19827 BB 92.33¢
5.61 22553 B8 ©.435  22.381 5 61 22553 BB 185,030
9.68 @ FB ©.90@ 0000 9.68 ¢ PB 8 Bae
12.58 29685 BB 1.852 29 338 12.58 2906 B8 137,889
TOTAL 6RER= 186778 TOTAL ARER= 168770
WL FACTOR- * nnearion ML FACTOR= 1.BEAOE+0R
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a1~ .28

>4

Texeco ' Lost H';[ls

im%wut_i#B
Test #la
7/27)a0
PE
s
STOP
RINE 3 JUL/31/98 193213
1D 23%46-1q
£STD
RT ARER TYPE  Calt ANOUNT
8.21 175 P2 1.829
828 350608 VB IR 1632 998
0.4 28558 BV 132,960
053 38547 VB 175.528
1.04 le7e0 B 49.924
156 211 Bp 3311
284 1527 Py 7111
2,39 2951 WP 13 603
498 1843  pB 4857
1185 89 PB 22,79
TATAL ARER= 433693

“E rarTre

)Ci
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7/27196
']
11.5§
STOP
RUN & 4 JULs33799
ID 239%46-1b
ESTD
RT AREA TYPE CALS
8.21 155 pY 4
8.28 349830 VB 1K
0.46 28498 PV
8.52 38368 vB
1.84 16749 PB
1.5 686 PP
2.83 1411 Py
2.38 2918 ve
4.97 959 PB
11.51 4663 PB
TOTAL ARER= 438240

1.64

4

Texaco * Lost Hills

fo?foL‘*ﬁfS

Test Ib (duplicatn)

WA FACTOR= 1.P00BE100

11:87:23

.589
744



=R - = 29
6
1.8 1.8
i Tevwacs® lost Hlls
Texaco: bost Hhills T @%{MS ‘0
ine ¥3 i
-+ 7/ 27/ao
7/az7la0 l
- lest
Test+ Z 1 a
L]
L )
1.2
TF
sT0P
STOF
RUN ¢ & JUL 31799 15:37:55
10 23947-2
ST ‘
RY AREA TYPE cALY AMOUNT RN 4 e JUL/31-98  16:11:54
8.2 e PP 2 6.008 10 23948-1a
629 Bpas PB IR 1818:306 €, £STD
847 3 By 7. :
®.57 44154 v8 2o o & ARER THPE et ARONT
:ﬁgg 'éﬁ? 4 43;2}2 .29 238148 VB 1R 1185.108 €
204 1135 BY 5 286 a.47 24458 PV 114,050
2.3 2385 VB 5% ) 26 853 13029 V8 69.5%2
455 879 PB 4.894 . .130
1124 2038 P8 9.957 184 1246 PV 3eas 1 2¢,
07 A= 478440 TOTAL ARER= 279090
WL FocToRe 1.008PE+a8 ML FACTOR= | GRAAF+a2
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- =

. Texaco * Los+ Hills

+ 27/40

ifixazfv\LL'**-Lc

Test Ib (duplicats)

PU

—In
sT0P
RME 8 JL/31798  16:37:25
D 23948-1 .
ESTD

RT AREA TYPE CoLd AMOUNT

0.21 150 PV 2 8.882

9.29 2379%0 VB IR 1107998 €,

8 47 24477 BV 113 990

's3 15628 v 69,987

@ .66 1 ep 0.238

184 1238 Py 5.766 } Y€
T0TAL AREA= 278940

WUL FACTOR= 1.00R0E+08
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2

ThRT
‘T—_:L
1.5

= 8

1 1] .
i Texeco: lost s
7/27/90
‘Eivxcgi we #6
" lest 2
—{ P
STOF
RN & 9 JULs31798  17:02:27
10 23949-2
ESTD
RT AREA TYPE CaALS$ ANOUNT
8.24 e PY 2 8.080
8.29 263088 VB 1R 12cg. 500
8.47 2792 BY 130 .03e
8.953 17617 B 82.644
1.64 1927 Py 8.974
1.56 161 PB 8.258
TOTAL AREN= 311429
WUL FACTOR= 1.6000E+88

<,

}"z
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-

Texaco 'lost Hills
-
1 fn%ino.s #3 vH

G

727 jao
Fral Cal
5.04
P
1.1

STOP
RUN & 1B JUL/31/98  17:26:34
ESTD -

RY AREA TYPE CALE ANOUNT
8.20 255 PY & 1.506
8.29 4586 VB IR 21.358 €,
8.53 9228 PB 42.97¢
1.84 14562 B8 67.537
2.36 19578 BB 91.177
5.54 22293 BB 183,820

12.11 24257 P8 t12.970
TOTAL ARER= 94699

MUL FACTOR= 1. 06BBE+08
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SECTION 8
QUALITY ASSURANCE

8.1 HYDROCARBONS

Each sample container is purged in the field with sample prior to
the actual tests. A certified gas is used to calibrate the gas chromato-
graph used to measure the hydrocarbons. The calibration certificate for
the gas used appears at the end of this section. Duplicate analyses of
some samples were conducted. Table 8-1 presents results of these quality
assurance checks.

8.2 CONTINUOUS MONITORS

The NO, analyzer is calibrated before and after each test using an
EPA Protocol 1 gas (:1%) traceable to NBS. The CO, CO,, and O, analyzers
are calibrated before and after each test using a NBS certified gas mix-
ture (:1%). Copies of the calibration gas certificates appear in the at
the end of this section.

A sampling system check was performed at the beginning and end of
each test day. This was done by introducing an EPA Protocol 1 gas at the
sampling probe and measuring the system response. The purpose of this
was to check the system for leaks and sample loss.

Multipoint calibration Tinearity checks of the continuous analy-
zers were performed on January 4-5, 1990. These results were well within
CARB limitations of :2% of full scale. Tables 8-2 through 8-7 list the

results of these checks.



Engine No.
4

2
5

TABLE 8-1.

Test No.

1
1

QUALITY ASSURANCE CHECKS

Test Parameter

8-2

>C,
>C,
>C,
>C,
>C,
>C,

>C,

HC
HC
HC
HC
HC
HC
HC

Duplicate %
102.0

100.1
100.9
99.8
102.3
98.1
101.2



Pape & Steiner Environmental Services

————
_ TABLE 8-2.
N()x CALIBRATION SUMMARY
1. Station T-7
2. Analyzer TEces NOX
Model |OAR S/N ¥&lo-(03-5
Calibration by o7 pate /[ 4/90
Calibrator Manufactured CAVikon ¢ §
Model 2015 s S/N jJzz

5. NO, Standard ALm 235s [#m 2952/ ARLIr7 Concentration §365 pprn /;?73'4;"7/6'017%"
Cylinder Pressure (sC¥sp ]j)wfﬁf:/ﬂob ‘
’ {

NO, CALIBRATION AND LINEARITY CHECKS

B S L it r L T v T LT

B~ 180 ppr Rcwqe‘

Flow, Dil. Flow, Std
1 2 3 4 % Difference
Calibration cc/min cc/min (NO )out Chart ppm + 2%
Points pfm FulT Scale
lero g oo - o O ©
80% URL 123 4 ¥17.8 799.0 7%%. 0 o
1 £395.L 6133 55,9 oS +.56%
2 §s597. 5 Y05 /00 40% + T
FERN. (o Zos" 260.Y 2./0 FL16%
Flow, Dil Flow, Std O~/ ppr Sawgé
1 2 3 4 % Difference
Calibration cc/min cc/min (NO_) ' Chart ppm + 2%
Points ppm°Y FulT Scale
Zero Y000 —_ o @) o
80% URL §765.1 29,8 £0 5O )
1 §¥25.0  _/£2.) 60./ &/ b, 9%
2 £867.8 /A1 b 0.1 </ F.9%
5594 & b/li2 20,2 zz L 2K

Forms 1.20 03/20/89



Pape & Steiner Environmental Services

——
e TARLE 8-2. (Concluded)
NOx CALIBRATION AND LINEARITY CHECKS
Flow, Dil.  Flow, Std O-25ppr Rawsge
1 2 3 4 % Difference
Calibration cc/min cc/min (NO )out Chart ppm + 2%
Points phm FulT Scale
Zero r— o O O
80% URL U3, | %0, 7 26 2 o
1 V267, % 24937 15 1518 t | %o
2 B<io Y5, (O /0,37 47.32%
3 2757 247 L So 53¢ AR



Pape & Steiner Environmental Services

.|
e TABLE 8-3.
502 CALIBRATION SUMMARY
1. Station T-2
2. Analyzer X PO NT S64
Mode a0 S/N 328
Calibration by Y Date s:le)
Calibrator Manufacturer ENVianics
Model 20!/ -1520 S/N )12
5. S0, Standard ABL = Fd 1y Concentration 6'71‘2?,&1
Cylinder Pressure {TooPs T

SO2 CALIBRATION AND LINEARITY CHECKS

Flow, Dil. Flow, Std O -10eCpprm Rengé

1 2 3 4 % Difference
Calibration cc/min cc/min (S0,) t Chart ppm + 2%
Points p&mOu FulT Scale
Zero ] bouw - 9 o <
80% URL /92, €22. 7  _786. [ 7%,/ O
291 % {174 59, | G!! =179 %
[360.5 05,3 15%,5 4910 ‘1,1 Y
/75y Y53.r /779 2./ PRI A
Flow, Dil.  Flow, Std O - 1e0 @ Rawié
1 2 3 4 % Difference
Calibration cc/min cc/min (S0,) ¢ Chart ppm + 2%
Points ppm°Y FulT Scale
Zero — O S o
80% URL 9089 .7 /2.9 2795 2385 O
9299 Y /o, & 5552 0. 9 +.98%
2 G999, ¢ %573 29,97 41,7 ", 73%
3 770/.3 ZoY 20,02 21,6 ‘) 59%

P R S N T T N N T N T S o T T o o o o e o o o o 1 o T P T I ) o o T e i o e e o T e A e e A e A o = = A - - -

e L S a1 2 2t 3 T 1 1 T T 1 1 1 2 2 3 % 3 %

Forms 1.18 03/20/89
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Pape & Steiner Environmeéntal Services

L]
e —— TABLE 8-4.
C0O, CALIBRATION SUMMARY
1. Station T
2. Analyzer AnAaa B Cey
Model vave oo S/N 1793
Calibration by P Date (=S=Fe
4. Calibrator Manufactﬁ?er E o s 1 il s
Model 2oi- |52 S/N Ik ™
5. C0, Standard AAL- 799 Concentration Z«%o

Cylinder Pressure joueesT

co, CALIBRATION AND LINEARITY CHECKS

--—-_————-:-—.—__-..__.-—_-_-—-..._=—=_..—=—-==__=.....-========================

Flow, Dil.  Flow, Std O - 2o% RaAMGE
o _ 1_ 2_ 3 4 % Difference
Ca];g;ra‘:—;on cc/min cc/min (Cozgout Chart % Fuﬂt g:ale
Zero [&Do — D O O
80% URL 2/4. S 778.K 1527 15727 o
1 Y05, 3 SFR L JLE5 /2.2 + ),
(05 368 & 7L £ 76 # /7%
§6. 1 A0 ./ 9% 4. 3 * 1.2%

Forms 1.19 03/20/89

8-6



Pape & Steiner Environmental Services

S
. ]
- TABLE 8-5.
CO CALIBRATION SUMMARY
1. Station T2

2. Analyzer ANERAD Co

Mode!l At (oL S/N 793
3. Calibration by o Date |~-5-90
4. Calibrator Manufacturer Y ER VAR C S
Model 201-18206 S/N (2.2,
5. CO Standard _ AB)-5(LL0O Concentration 99v2 Fo

Cylinder Pressure [4>(ST

CO CALIBRATION AND LINEARITY CHECKS

.-—-—--—-——--------_---—___—_-_-—_..___2_-.._-2_-=-_=__=_-=======:==

O ~ 10,000 AP Ranse

Flow, Dil. Flow, Std

T=zss==3=====

1 2 3 4 % Difference
Calibration cc/min cc/min (CO) ut Chart ppm + 2%
Points ppR FulT Scale
Zero [ads — - S @)
80% URL 24,5 oYz 1848 789 ¢ o
N S S/ & (202, 5 5907 5900 =.07%
2 6OL, § o2, Y  3qs< 4110 b1, $7%
3 508:7 20/, & /5862 27495 *Ls¥OA

====-~-------—--~—-——---==========:========:======-::-:--:--======

Flow, Dil. Flow, Std

2 2 2+ 3 3 5 F 1 & 8 & 53

1 2 3 4 % Difference
Calibration cc/min cc/min (CO) ut Chart ppm + 2%
Points ppfR FulT Scale

Zero

80% URL

Forms 1.16 03/20/89

8-7



Pape & Steiner Environmental Services

. TABLE 8-6.
CO CALIBRATION SUMMARY

1. Station -7

2. Analyzer TECS Co
Mode1 2% S/N

X$192-2/9

3. Calibration by Q7° Date [-5-90
Calibrator Manufacturey Eiuumcm,c: S
Model ISR S/N {2~

5. CO Standard AML -SGlouhl-19 ] 4ms 1775 Concentration QYL ] 13t/ 2 coo@rm
Cylinder Pressure _d';bPSI/[‘;c-on/ 75¢ 5T

CO CALIBRATION AND LINEARITY CHECKS

= .=-=-=‘=-=-========="=-"‘-==="=_===‘=-=-=-="==="=========_"===================

Flow, Dil Flow, Stg Q- /cee Pém Rowge
1 2 3 4 % Difference
Calibration cc/min cc/min (CO) ut Chart ppm + 2%
Points ppf FulT Scale
Zero SO —_— o> o O
80% URL 5290. 8 F27.5 oL = o
1 $47:3 S5 2 Lo/ 599 -.2%
2 SLY7 & 33 “0/, § Yo +75%
-3 gg7o 152/ 200, 2/ =10 s
Flow, Dil. Flow, Std O~ 10w @€ Qe mge
1 2 3 4 % Difference
Calibration cc/min cc/min (CO) ut Chart ppm + 2%
Points ppf FulT Scale
Zero oo —_ > O O
80% URL 5293 .3 7/%. Y 50 FO a
EY70,5 518, 5” 5994 &0 * . 09%
650,73 359. 2 40 .0 96,72 4. 2%
E§27 5 /779 2SO o 20. ¢ + o

Forms 1.16 03/20/89
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Pape & Steiner Environmental Services

I

TABLE 8-6. (Concluded)
CO CALIBRATION AND LINEARITY CHECKS

Flow, Dil.  Flow, Std © 2%¢em Rewse

1 2 3 4 % Difference
Calibration cc/min cc/min (Co) ut Chart ppm + 2%
Points ppf FulT Scale
Zero 9o00 - o o O
80% URL £290.% 2/ 15.97 .77 o
1 £470 .¢ 590, )1, 79 /1.7 o
2 §50. 3 E1%=N 2,99 g, 0 F.65%
3 $6§27.96 end Y00 4, 2 + | Y



Pape & Steiner Environmental Services

I

1. Station 7L

TABLE 8-7.
0, CALIBRATION SUMMARY

2. Analyzer TEleoyn &

Model

3. Calibration by

7]
4. Calibrator Manufacturer

Model 7o) 1852

5. 0, Standard A -1472Z

TLLH S/N 43)9¢L
v Date (-4- 9>
ENvivorics
S/N /)2

Cylinder Pressure

)gcxpf?lf;

Concentration ¢/ s%o

0, CALIBRATION AND LINEARITY CHECKS

2

ErssEEsTTECECES SIS SIS S TS S S S S CS TS S S RS S ST S=SSSSTSRSSISISSSSSZISISRTIZIRIITITID=S

Flow, Dil.  Flow, Std 0159 Karge
1 2 3 .4 % Difference
Calibration cc/min cc/min (02)out Chart % + 2%
Points % FulT Scale
Zero 100 - o) o o
80% URL 125§ FE€9. 4 19.9% /9,5 % O
1 /349 672 /4 5% /e 58 % A
2 /570, L 9494, 7 J0,0% /0,65% +, 2%
3 /762 3 222.5 &778 9, 5% ., §8%
Flow, Dil.  Flow, Std O -10% Kangé
1 2 3 4 % Difference
Calibration cc/min cec/min (02)out Chart % + 2%
Points % FulT Scale
Zero 2oee — o @) O
80% URL s 256, ) 7, 59, 7. 9% O
1 /799 9 267,/ 5.98% _Lob% 1 .3%
2 /832, % /784 2,.99% _4.i% +) 1%
3 /5297 ju A 2.0% 2.d1%  ilz%

e T I I T I I I I N N T e ey e e r s r I I r 1 1 2 rrx 311 1 2 1t 1 1 1 1 3 1t 1 : s 1 2 1 11

8-10

FI[IN==2==
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Papc & Steiner Environmental Scrvices

Calibration
Points

lero

80% URL

—

TABLE 8-7. (Concluded)
0, CALIBRATION AND LINEARITY CHECKS
Flow, Dil.  Flow, Std ©-S7
1 2 3 4 % Difference
cc/min cc/min (02)out Chart % + 2%
% FulT Scale
A < o o,
b3 s%.4 21,7 <Y, 4% o
(oS 43. L Y67, 2o 3,04 % . 8%
5% 21, (s 2% Z.ob t L%
/5553 /5oy / 2 fobd Pl

[y C T T T s s X L L 1 &

J R Y, T e S T T I T T s T T 2 2 T £

8-11

Forms 1.17 03/20/89
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FUEL FLOW DATA
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*PROPCONP® COMPRESSOR HORSEPOWER/SIZING PROBRAM

COMPRESSOR DESCRIPTION: COOPER SUPERIOR MwWé3

LOCATION: LOST HILLS GAS PLANT PROPANE COMPRESSOR ENBINE DESCRIPTION: COOPER SUPERIDR 6BTLA
ELEVATION Y > > > 2 3 > = 300 ENGINE RATED BMEP (PSI) = 146.7
DATA ENTERED BY: JED ENGINE DISPL (CU 1IN} = 4943
DATE: 719/9¢0 EST AUX HP ON ENBINE = 3¢
COMMENTS: \ UNIT 4 SOURCE TEST (Z‘&\A A 55) § OF STROKES PER CYCLE = )
Ly
DESCRIPTION gLy o tybz eyt d LyLi 11 GAS CALCULATIONS §T6 ¢+ 5762 ST63 TS 4
$13 EQUIF DIMENSIONS t311 i
CYLINDER BIA {in) 25.50 25,30 14,00 14,00 11 S3S2SCOMPOSITIONSISERY ~-ommommmn NOLE FRACTION---------
ROD DIA (in} 2,25 2,25 2.2% 2.2 11 METHANE {CH4}
PISTON STROKE (in} 5,00 6,00 5.00 £.00 11 ETHANE {C2Bt) 3.5260 §5.5288
MIN CLERRANCE HE (%) 14,33 13,34 1440 1440 11 PROPANE {C3HB) 89.3536 89.33%¢
% CL PER INCH VYP STROKE 13.%¢6 i1 150-BUTANE {C4HLO}
i CL PER SPLIT YOKE (HE}  1.37  1.%7 68 1,68 i1 N-BUTANE {C4K1®)
MIN CLEARANCE CE {1} 14,46 13.46 13,38 14,38 i1 150-PERTANE {CEHIZ}
% CL PER SPLIT YOKE (CE) 1.38 1,38 L7373 LT3 i1 N-PERTANE {COH12)
1} R-HEXRNE (CeHid} 3.9287 i.9287
13 RUNNING CONDITIONS 1% i1 OXYBEN {D2)
URIT RPN 840 840 844 340 '} HITROBEN (N2} 1.1897 1.18%7
HE LOADED? ii=ves f=nc} i 1 i i i1 HYDROBEN SULFIDE (K25}
CE LDADED? {i=ves {=no} H i H ! i+ DARBON DIOXIDE {CO02)
% OF 5PLIT YOKES IN HE 3 & ] ¢ "
% OF SPLIT YOKES IR CE b b ) 3 i TOTALS 160,00 100,00 0,00 (.00
SETTINE {inches) 0.6 6.0 4.6 0.G i
POLESLIVALUES CALCULAT
$12 P, T, K & I ENTRY $3% i1 MOLECULAR WEIBHT ERR
SUCTION PRESS {psig) 7.8 .40 SR S i1 SPECIFIC BRAVITY ERR
DISCHARSE PRESS ipsig) 56,0 Se.d 222,00 222.¢0 i M0p (8 Tavg) ZRR
COMPRESSION RATIO 3.28 3.8 3.0 .4 i #Cv {8 Tavg) ERR
MEASURED Ts {deq F) -10 -9 108 100 i CALC'D Xavg (8 Tavg) 34
MERSURED Td {deg F) 125 125 200 200 {1 PSEUDD CRIT PRESS {pfC} ERR
xave USED IN CALD'S BELOW 1,130 1.13¢  1.::2 1.2 i1 PREURD CRIT TEMP {p7z) ) R ERR
EST CYLINDER EFFICIENCY 4,35 .85 078 4% 4 Proisuct, P ofrom below) 03% ek ERR
CBLC'D T@ (F, using Xavg) 109 109 9% 19 ' Tr fsuct, 7 froa delow! 878 ERR AR
Is t4rem chart or calcl  ©.943¢ 4.9436 4.9236 ©£.92%¢ o Pro{disch, P from belowy  0,1:8 388 ERR ERR
1d (froa chart or calc!  0.9352 9,9332 4.83% &.83%% 00 Tr {gisch, T from beimsd  0.38%  46.9%4 EZRR ZRR
$3111 HP FROM GPSA 313183 11 FI33336AS CONDITIONSStHIN
BHP/MNCED b6.0 sl 87.B 0 67.B 1 86 {from gas coap or est) 1,546 1,046
HP CORRECTION i} 7 suction {deg F) -1 100
low intake pressure .00 1,00 100 106 i T discharge {deg F! 128 200
specific gravity L.00 0 1,00 L0016 it 7 avg fdeg F} 58 150 ¢ 0
high speed unit L. i Lo iR i1 P suction ipsig) 7.8 53
11 P discharge {psig) 36.0 222
1535 CAPACITY & HORSEPOWER CALCULATIONS tsrtpssassssssssssy o
lavg ¢.9394 0.9394 0,8825 0.8825 & i i$3437 CALCULATED FROM CORRELATIONSSIINR
HEAD END CLEARANCE {%) 23.7F 23,76 24,48 25,48 1 i 1 suction 0.9436 €.9236 1.0600 1.0000
CRANK END CLEARANCE (1)  23.94 23.94 24,76 24,76 1 i) 1 discharge $.9352 0.83%3 1.0000 1.000C
VOLUMETRIC EFF HE {%) 47.97 47,95 35.87 35.87 §  |}m==s==s==ssas=sssasssss
YOLUMETRIC EFF CE (1) 47.85 47.61 35,22 .22 0t
CAPACITY (mmactd) 204 2.4 0,45 0.4 1 DESCRIPTION vy QYL 2 CYLI GOV 4
CAPACITY (asmsctd) 3.66  3.h6 2.:F 0 L% 8
BHP 204 204 142 142 p3sasaxsass CAPACITY & HORSEPOWER CALCULATIONS fizsssspssrssisd
CORRECTED BHP 22t 221 136 156 ATNOSPHERIC PRESS ipsia; 14,33 14,53 14,53 4.8
ESTIMATED AUXILIARY WP 3¢ PISTON DISPL HE {cfa) 1389.6 14B9.0 449.0 #49.¢0
EST TOTAL CORRECTED BHP FISTON DISPL CE {cfa} 1478.0 1478.0 437.4 4374
FULL LDAD HP (RATED érpm) 5AS ROD LOAD, TENS (ksi)  24.7 24,7 24,8 243
Y OF ENGINE FULL LOAD GRS RCD LDAD, COMP fksij  25.1 25,1 26,0 280




*eROPCONP* COMPRESSOR HORSEPOWER/SIZING PROGRAM  COMPRESSOR DESCRIPTION: COCPER SUPERIOR MNe4

t11s CAPACITY & HORSEPOWER CALCULATIONS S33xrryssxsssssiisy

LOCATION: LOST HILLS 6AS PLANT PROPANE COMPRESSOR ENGINE DESCRIPTION: COOPER SUPERIOR &67LA
ELEVATION > > > > >3y = 300 ENGINE RATED BMEP (PSI} = i46.7
DATA ENTERED BY: JEQ ENGINE DISPL (CU IN) = 4948
DATE: 7/9/99 i EST AUX HP ON ENGINE = 30
CONMENTS: UNIT 4 SOURCE TEST (2318 :2:15)( - % OF STROKES PER CYCLE = )
DESCRIPTION YLy Cyt2 L3 CyLé i1 GAS CALCULATIONS 5761 ST&2 5763 G764
$3% EQUIP DIMENSIONS 1312 "
CYLINDER DI {in} 25.50 23.50 14,00 14.00 i s3Es3sCOMPOSITIONSLRERE —----mm--- MOLE FRACTION--~=--=--
ROD DIA {im) 2,28 2,25 2,25 .23 11 METHANE (CH4)
PISTON STROKE {in} 6,00 6.00  6.00  6.00 11 ETHANE {C2Hb) 3.5261 5.%28¢
HIN CLEARANCE HE (%} 14,33 14,34 1480 1440 i1 PROPANE {C3HSB) 89.3556 39.3558
% CL PER INCH WP STROKE 13.56 11 150-BUTARE {C4HIO)
% CL PER SPLIT YOKE (RE) 1,57  1.57 .68 1.68 i1 N-BUTANE (CaH10}
MIN CLEARANCE CE (%) 14.46 14,36 14,38 14.38 11 150-PENTANE {COH12)
% CL PER SPLIT YOKE (CE} 1,38 L8 1.7 LTS i1 N-PENTANE {C3HI2)
11 N-HEYANE {C&Hid) 3.9287 3.9287
$1 RUNNING CONDITIONS it i1 OXYBEN {02}
UNIT RPN 338 338 838 838 i1 NITROGEN (N2) 1.1897 L.1897
HE LOADED? ({izves 0=ng) L i H i i1 HYDROBEN SULFIDE (H25)
CE LOADED? {i=ves 0=no) i ! t { i1 CARBON DIOXIDE {COZ)
§ OF SPLIT YOKES IN HE 8 ) ) 8 "
§ OF SPLIT YOKES IN CE 6 5 ] 5 i OTETALS 100,00 106,00 2,00 4.0
VWP SETTING iinches) 0.9 0.9 0.0 4.0 i
'1OL3ESIVALUES CALCULATED FROM GAS COMPOSITIORININ
$13 P, T, K & I ENTRY 131 1 MOLECULAR WEIBHT 44,78 4478 ERR ERR
SUCTION PRESS {psig) 8.2 6.2 .0 3D i1 SPECIFIC GRAVITY 1,346 L.0de zRR £RR
DISCHARGE PRESS {psig: 52,7 52,7 At 2006.0 11 MCp {8 Tavg) 17,185 19.82¢0 ERR ERR
COMPRESSION RATID 3.2 3.4 5.4 8 11 ACv {® Tavg! 15,199 17,334 ERR ERR
MERSURED Ts {deg F} -1 : 163 103 i1 CALC'D Xavg (8 Tavg) 1,430 Ll ERR ERR
MEASURED Td \deq r‘ 3% 113 206 206 i} PSEUDD LRIT PRESS {pPc) 512,57 &i2.5 EAR ERR
?avg USED 1IN © BELOR 1.131 1,131 il il i1 PSEUDO CRIT TENP (pTc) pb4.1 o8l ER ERR
£57 CYLINDER E‘FICKE CY 0.3 9,85 476 0,78 11 Proisuct, F fros below)  0.43% 4,167 ZRR ERR
u&Lu D Td {F, using Kavg} 109 109 200 200 v Tr {suct, T from telow) 4,67 ¢.348 AR ERR
.s {from chart or calc)  0.9457 0.%457 04,9347 0.9307 1 Pr (disch, P fros below) 4.1 £.367 ZRR ERR
g {froa chart or calc)  0.9340 ©$.9330 0.8479 0.347% 11 Tr {disch, T from welow) £.36%5  0.994 ERR zZRR
11331 HP FROM GPSA 133184 11 1383156R5 CONDITIONSSI3INY
BHP /MNCFD 85,6  85.6  8B.2  48.2 '} 36 {fros gas comp or est) !.346 1.34c
HP CORRECTION 1} 7 suction {deg F) -1 103
low intake pressure 1,06 1,00 1,00 L.O0 11 7 discharge {deg F) 115 200
specific gravity 1.00 L.90 1.00 1.00 10 T avg {deg F) 9 152 9 ﬁ
high speed unit .40 L0 10 L.if 1 P osuction {psig) 5.2 51
i P discharge {psig) 52.7 210

lavg 6.9398 0.9398 0.8893 0.8895 1 ii v3s313? CALCULATED FROM CORRELATION®IZIII

HEAD END CLEARANCE (Y} 23,75 2376 24.48 24,48 ¥ 10 I suction §.9457 0.9307 1.0000 1.0000
CRANK END CLEARANCE {7}  23.94 23.9%4 24.76 24,75 % 17 1 discharge 09,9340 0.8479 1.0000 1.0000
VOLUSETRIC EFF HE (1) 48.44 48.42 35,68 35,68

YOLUMETRIC EFF CE {X) 48.08 48.08 35.03 35.03 8

CAPACITY {msacfd) 2,06 2,06 0,45 0.80 ¢ DESCRIPTION oLy YLz o3 Cb4
CAPACITY (mascid) LM L9 L9

BHP 93 193 133 133 £e01888883% CAPACITY & HORSEPOWER CALCULATIONS 3fsssisssisssiisy
CORRECTED BHP 212 212 147 147 ATMOSPHERIC PRESS (psia) 14.33 14,33 14.33 14,33
ESTINATED AUXILIARY HP 30 PISTON DISPL HE (ctm) 1486.0 1486.0 447.%7 447.%
EST TOTAL CORRECTED BHP 748 PISTON DISPL CE (cia) 1474.4 14744 4367 4363
FULL LOAD HP (RATED @rpa) |\ 768 BAS ROD LDAD, TENS {ksi) 23.3 23.5 236 2.8
% OF ENGINE FULL LOAD 7 5A5 ROD LODAD, CONP (ksi) 23.3 23.8 247 4.7
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*PRECONP®
LOCATION:
ELEVATION > > > > > ) ) =
DATA ENTERED BY:

300
JEQ

COMPRESSOR HORSEPOWER/SIZING PROGRAM

LOST RILLS 5AS PLANT  PRE COMPRESSOR

7/10/90
UNIT 1 SOURCE TEST ¢

2360 14:39)

DATE:

COMNENTS:

DESCRIPTION eyl ¢
$3% EBUIP DIMENSIONS 11t
CYLINDER DIA {in} 15,75
ROD DIA (in} 2,25
PISTON STROKE {in) 8.00
HIN CLEARANCE HE (%) 13.80
1 CL PER INCH YYP STROXE  10.3¢
1 CL PER SPLIT YOKE (HE)

MIN CLEARANCE CE {1} 13.40
% CL PER SPLIT YOKE {CE)

3¢ RUNNING CONDITIONS 113

UNIT RPN 819
HE LOADED? {li=yes 0=no) 1
CE LOADED? {l=yes 0=no) 1
§ OF SPLIT YOKES IN HE 0
§ OF SPLIT YOKES IN CE ¢
YVP SETTING {inches} 0.0
13 P, T, ¥ & 7 ENTRY 53
SUCTION PRESS {psig) 37.8
DISCHARBE PRESS {psig) 137.9
COMPRESSION RATIC 2.94
MEASURED 75 {deg F) 104
NEASURED Td {deg F) 240

Kavg USED I CALC'S BELOW 1.217

EST CYLINDER EFFICIERCY 0.83
CALC'D Td {F, using Xavg} 248
Is {fros chart or calcy  0.9930
1d {froa chart or calc; 0.9872
38338 HP FROM BPSA $13113
BRP/MRCFD 62.2
BP CORRECTION

low intake pressure 1.00

specific gravity 1,00

high speed unit 1.04

1133 CAPACITY & HORSEPOWER CALTULATIONS trizszsaisairssins
0.9901 0.970!

lavg

HEARD END CLEARANCE (1) 13.80
CRANK END CLEARANCE {%)  13.40
YOLUMETRIC EFF HE (%) 70.31
VOLUMETRIC EFF CE (X} 73.48
CAPACITY (mmacfd) 1.14
CAPACITY {emscfd) 3.69
BHP 282
CORRECTED BHP 262
ESTIMATED AUXILIARY HP 0
EST TOTAL CORRECTED BHP 926
FULL LOAD HP {RATED &rps) | 100¢

% OF ENGINE FULL LOAD 93

oyt 2

9.50
.25
6.00
17.4¢

1.2

13.70

819

——

[y

wn >

i,

1.00
100
1.04

o~
¢l © O O o
. . .
L~ R Y . e B ]

Y 1 e Ll e Ll D

[

et —

Cye 3 (L 4
.30 %.30
2,25 2.2
6.00 600

17,40 17.40
7.2 1.2
15,70 15,70

819 819
{ i
i i
0 i}
0 &
13 1.5

138.0 130.0

325.0  425.0
3.08 .04

118 118
270 270

1,212 1242

0.80  9.8¢

273 273
0.9758 ©0.9738
0.7435 0.%5644
4.1 B4l
.00 100
.00 L.00
1,08 1,04
9.97¢1 0.9701

28,22 28.22
15,70 13.70

49.73  49.73

£8.91  48.94
0.33 6.3
.00 3.0

213 213
222 222

e B P 98 BT Se Pt W

COMPRESSOR DESCRIPTION:
ENGINE DESCRIPTION:

COOPER SUPERIOR Mib4
COOPER SUPERIOR 86TLA

ENGINE RATED BNEP {PSI) = 14b.7

ENGINE DISPL {CU IN} = 6397

EST AUX HP ON ENGINE = 0

‘4 OF STROKES PER CYCLE = 4

6AS CALCULATIONS 5161 5162 GB8T63 STG4

$3LTLSCONPOSITIONISRSLY oo HOLE FRACTION--=-=~-—--

METHANE {CH4) 78,2697 75,5472

ETHANE (C2Hs) 8.2293 7.6009

PROPANE {C3HB) 49159 5.2220

150-BUTANE {C4HLO) 0.7000 0.7316

N-BUTANE {C4RL0) 1,8821 2.0434

130-PENTANE {CSHi2) 0.5391 0.5248

N-PENTANE {CSH12) 0.5726 0.3303

N-HEXANE (C&H14)} 1,2097 1.0418

DXYBEN {D2) 0.0314 0.0199

NITROGEN {N2) 0,1733 0.1130

HYDROBGEN SULFIDE (H2E)

CARBON DIOXIDE {02 34747 56347

TOTALS 100.00  100.00 0.00 0.00

$8333VALUES CALCULATED FRON GAS COMPOSITIONtIINX

MOLECULAR WEIGHT 22,13 22.%3 ERR £RR

SPECIFIC GRAVITY 3,754 0,792 ERR ZRR

HCp (2 Tavg) 11,133 11,334 ERR ERR

HCv (& Tavg) 7.147  9.348 ERR ERR

CALL'D Xavg {8 Tavg) 1,217 1212 ERR ERR

PSEUDG CRIT PRESS (pPc)  673.1  6B6.D ERR ERR

PSEUDD CRIT TEWP {pTc) 106.2 4119 ERR ERR

Pr {suct, P fros below} 0,077 4.2 ERR ERR

Tr {suct, 7 froa below) 1,389 1.303 ZRR ERR

Fr {disch, P froa below) 0.225 0.2t ERR ERR

Tr (disch, T fros below) 1723 1,772 ERR ERR

1131326AS CONDITIONSESRINS

35 (fros gas cosp or est) 9.764 9.792

T suction {deg F) 104 118

T discharge {deg F) 240 270

T avg {deg F} 172 194 0 0

P suction {psig) 37, 130.9

P discharge {psig} 137.0  425.0

1333887 CALCULATED FROM CORRELATIONSSi813

1 suction 0.9930 49,9758 1.0000 1.0000

1 discharge 0.9872 0.%644 1.0000 1.0000

DESCRIPTION CyLy CyLz o3 Cvid
t18838188 CAPACITY & HORSEPOWER CALCULATIONS f33Xssssssssstiss

ATNOSPHERIC PRESS {psia) 14,33 14,53 1453 1433

PISTON DISPL HE {cfm) 594.0 201,86 201.6 201.6

PISTON DISPL CE (cim) 542.7 190,37 190.3 190.5

5AS ROD LDAD, TENS (ksi) 18.9 19.2 19.2 19.2

5AS ROD LODAD, COMP (ksi}  19.7 2.8 2.3 245



*PRECOMP® COMPRESSOR HORSEPONER/SIZING PROGRAK  COMPRESSOR DESCRIPTION: COOPER SUPERIDR MW&4
LOCATION: LOST HILLS BAS PLANT  PRE COMPRESSOR  ENGINE DESCRIPTION: COOPER SUPERIOR 86TLA
ELEVATION > > > > > » > = 300 . ENGINE RATED BNEP (PSI) = 146.7
DATA ENTERED BY: JEQ ENGINE DISPL (CU IN} = 8597
DATE: 7710790 EST AUX HP ON ENBINE = 0
COMMENTS: \ UNIT | SOURCE TEST {234D 17:00} “ % OF STROKES PER CYCLE = ]
DESCRIPTION YLt Cvt2 EYL3 CYL 4 i1 GAS CALCULATIONS ST6 ¢ ST62 5763 3764
138 EQUIP DIMENSIONS st1% i
CYLINDER DIA {in) 15,79 .30 9.50  9.50 1 S83sssCONPOSITIONSSREE —--mmom- ~HOLE FRACTION-==--——--
ROD DIA tin} 2.2 2,23 2,25 2.2% 11 METHANE (CHA) 78,2697 75.5472
PISTON STROKE {in) 6,00 6,00 &.00 5,00 11 ETHANE {C2H6) 8.2293 7.5009
NIN CLEARANCE HE (%) 15.80 17.40 17.40 i7.40 i1 PROPANE (C3H8) 4.9159 4.4“20
% CL PER INCR VVP STROKE 10,50 7.2t 7.2t 7.2 i1 150-BUTANE {C4H10) 0.7000 0.731¢6
% CL PER 5PLIT YOKE (HE) 1t N-BUTANE (C4H10} 1,882t 2.0134
MIN CLEARANCE CE () 13.60 15,70 15,70 1570 i1 IS0-PENTANE {CSH12) 0,339 0.5248
% CL PER SPLIT YOKE (CE} 1} N-PENTANE {C5H12) 0.5726 ©.3303
11 N-HEYANE (CoH14) 1.2097 1.0418
1 RUNNING CONDITIONS 133 11 OXYBEN (02} 0.0314 0.0195
UNIT RPN 822 222 822 822 i1 NITROSBEN {N2) 0.4753 0.1130
HE LOADED? {l=yes 0=no) ! ! i 1 i+ HYDROBEN SULFIDE (H25)
CE LOADED? {l=yes O=no} 1 i : t i1 CARBON DIDXIDE (C02) 3.4743  5.6547
$ OF SPLIT YOKES IN HE 0 0 9 0 HE
# OF SPLIT YOKES IN CE 9 9 9 g 11 TOTALS 160,00 100,00  0.00 0,00
¥YP SETTING {inches) 0.9 1.5 4.3 1.5 i
14 $R4RIVALUES CALCULATED FROM SﬁS COMPOSITIONSSESS
$18 P, T, K & 1 ENTRY 818 i} MOLECULAR WEIBHT 22,13 22.%3 ERR ERR
SUCTION PRESS {psig) R RIS I A B 1+ SPECIFIC GRAVITY 0.764  0.7%2 ERR ERR
DISCHARGE PRESS {psiq) 127.0 419.0  419.0 419.0 i1 MCp (8 Tavg) 11,290 11,308 ERR ERR
CCMPRESSION RATIO S ¥ B IR0 I i1 ACy (@ Tavg) 9.304 9.322 ERR ERR
MEASURED 7s {deg F) 110 113 435 113 !} CALC'D Kavg {® Tavg) 1,213 L2483 ERR ERR
NEASURED Td (deq F) 26% 258 268 268 {1 PSEUDO CRIT PRESS {pPc)  473.1 086.0 ERR ERR
Kavg USED IN CALL'S BELOW i 2431213 L2130 1283 i1 PSEUDO CRIT TEMP {pTc) 406.2  #11.9 ERR ERR
EST CYLINDER ETFIC;EN»Y 4.83 .80 6.0 0.30 iV Pro{suct, P froa below)  0.036  9.200 ERR ERR
CALC'D T8 (F, using Kavg) 291 75 276 278 11 Tr {suct, 7 froa below} 1,403 1.396 ERR ERR
Is {froam chart or calc) ©.7938 0.9747 0.9767 90,7747 i1 Pr idisch, P froa below) 0.210 0.432 ERR ERR
i¢ {1ros chart or calc) 0.9B93 0.9643 0.9645 10,9643 i+ Tr idisch, T froa below) 1.783  1.748 ERR ERR
$1131 HP FROM SPSA 31311 1 E3EI38GAS CONDITIONSIE3483
BHP /NNCFD 77.6 863 B 66.3 it 36 {fros gas comp or est) 0.76% 6.792
HP CORRECTION 1V T suction (deg F) 110 113
low intake pressure 1,00 100 1,00 100 11 T discharge {deq F) 265 268
specific gravity 1.00 1,00 1,00 1,00 11 T avg tdeg F) 188 192 0 ¢
high speed unit 1.0 104 104 1.04 i1 P euction {psig) 3.0 123.0
i1 P discharge {psig) 127.0 419,90
$3%8 CAPACITY & HORSEPOWER CALCULATIONS sparsssrsssssssssss |
lavg 0.9926 0.9706 0.9706 0.9706 1 1} 3833837 CALCULATED FROM CORRELATIONSS13i3
HEAD END CLEARANCE (%) 15.80 28,22 28,22 28.22 3 i1 I suction 0.9958 0.7767 1.0000 1.0000
CRANK END CLEARANCE (%)  13.80 15.7¢ 15,70 15,70 t i1 I discharge 0.9895 0.9843 1.0000 1.0000
YOLUMETRIC EFF HE {2) §0.35 47.45 47.45 47.45 t  }i====s=ssssszzasssssssIsSsSSSIISSISISIaSIIsIsses
VOLUMETRIC EFF CE {Z) 64,97 87.59 47.59 47.39 1
CAPACITY (amacfd) .99 0,32 0.32 0,32 ¢ DESCRIPTION Gy f CyL2 Cyb3 vt 4
CAPACITY (asscfd) 2,32 2,80 2,80 2.80
BHP 200 204 204 204 33333383383 CAPACITY & HORSEPOWER CALCULATIONS S3issassdtyssssss
CORRECTED BHP 09 212 212 212 ATMOSPHERIC PRESS {psia) 14.33 14,53 1453 14,53
ESTINATED AUXILIARY HP 0 PISTON DISPL HE {cfa) 596,01 2023 202.3  202.3
EST TOTAL CORRECTED BHP 845 PISTON DISPL CE {cfa) 544.7  191.0 1910 1910
FULL LOAD HP (RATED frpm) | 1004 GAS ROD LOAD, TERS (ksi) 19.7 193 19.3 183
1 OF ENGINE FULL LOAD 84 GAS ROD LDAD, CONP (ksi}  20.4 21,5 2.3 2L.3
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OROPCONP® CONPRESSOR HORSEPONER/SIZING PROGRAM  COMPRESSOR DESCRIPTION: COOPER SUPERIOR M4

LOCATION: LOST HILLS BAS PLANT PROPANE COMPRESSOR ENGINE DESCRIPTION: COOPER SUPERIOR &6TLA
ELEVATION > > > » » ¥ » = 300 ENGINE RATED BMEP (PSI) = 146.7
DATA ENTERED BY: TAR ENGINE DISPL (CU IN) = 4948
DATE: 7714790 ' . EST AUX HP ON ENGINE = 30
COMMENTS: UNIT 5 SOURCE TEST {2378 8:3b) § OF STROKES PER CYCLE = 4
DESCRIPTION cyit CYLZ Oyl CvLd i1 BAS CALCULATIONS 5161 5T62 G§T63 5764
113 EQUIP DINENSIORS 334 : i
CYLINDER DIA {inm} 25,50 25,30 14.0¢ 14,00 1 SSSTISCOMPOSITIONSSS8RS ———-ommmme MOLE FRACTION---======
ROD DIA {inm)} 2.2 2.2% .28 L% i) METHANE {CH4)
PISTON STROKE {in} 6.00  6.00 .00 5.00 i1 ETHANE (C2Hs) 5.926% 5.528%
MIN CLEARANCE HE (%) 14,33 14,54 14,40 14,40 i1 PROPANE (C3HB} 89.3556 89,3356
% CL PER INCH WVP 5TROKE 13.36 11 150-BUTANE {CAH1Q}
% CL PER SPLIT YOKE {HE} .57 1.57 L.68 L.eB 11 N-BUTANE {CaH10}
MIN CLEARANCE CE (%) 14,46 14.4p 14,38 14,38 11 150-PENTARE {CSHI2)
% CL PER SPLIT YOKE (CE} 1.8  1.38 173 1,73 i1 N-PENTANE {CSHI1Z}
11 N-HEXANE {Cerld) 3.7287 3.9297
$1 RUNNING CONDITIONS 183 i1 OXYBEN {02
UNIT RPN 300 300 800 800 it NITROGEN (N2} 1,1897 1,897
HE LOADED? {i=yes d=no} ! i ! 1 i1 HYDROGEN SULFIDE (K23}
CE LOADED? {i=ves 0=no) i i H H it CARBON DIOYIZE (L02)
$ OF SPLIT YOKES IN HE 8 8 & ¢ i
# OF 3PLIT YOKEZ IR C 8 5 & & i TOTALS 100,80 100,00 0.06 .08
WP SETTING iinches) 4 4.9 2.4 3.0 i
1 SSYIVALUES CALCULATED FROM GAS CORPOSITIONIMIN
3PP, T, LB IENTRY 118 11 MOLECULAR REIGHT 44,78 44.?8 ERR RR
SUCTION PRESS (psig) 4,2 1,2 . . i1 SPECIFIC SRAVITY 1,546 1344 ERR ERR
DMSCHARBE PRESS (pesig! 50.7 56,7 200,00 20000 11 MCp (# Tavg) 17.044 19,502 ERR ERR
CONPRESSION RATIC 3.48 0 .48 332 3.3 i1 MCv {# Tavg) 15.938 17.61 ERR ERR
MEASURED 75 (deg F) -1 -1t 2 2 i1 CALC'D Kavg 18 Tavg) 1,132 LS ERR E7R
NEASURED T4 {deg F) 104 104 195 195 i} PSEUDC CRIT PRESS {pPc) 612,58 812.3 ERR ERR
Kavg USED IN CALC'S BELOW (.132 1,132  1.3i3 L4183 i3 PSEUDO CRIT TEMP {pTc} s0d.1  Bb4.! ERR ERK
EST CYLINDER EZFFICIENCY 4,38 0085 476 1T7s 11 Prodsuct, B ofroe below)  0.031 0 0.10% ERR ZRR
CALC'D Td {F, using Have) 118 iig 184 18¢ iV Tr {sect, 7 irom belowd  0.878 1.831 ERE ERR
It (froa chart or calc) 4.7309 0.7309 4.7272 4.9272 ! Pro{disch, P fros helow) 0.107 0,330 ERE ERR
Id {from chart or calc)  4.93:4 90,9314 9,8544 0.B3544 it Tr idisch, T frea belos)  €.349  (.9B6 ERR ERR
13133 HP FROM GPSA $¥tiMd 11 PR3ELEGAS CONDITIONSHIISRLY
BHP/MNCFD 5%.8 £9.8 88,3 56,5 11 36 {from gas cosp or est) 1,346 1.Ii4e
HP CORRECTION it T suction {deg F) -1f 22
low intake pressure L0010 .00 106 11 T discharge {deg F) 104 193
specific gravity 1L.00 406 100 100 i1 7 avg {deg Fi 47 144 ! ]
high speed unit L4 L g G0 11 P suction {psig) 5.2 30
i1 P discharge {psig) .7 200
1388 CAPACITY & HORSEPOWER CALCULATIONS sissssysssssssssss )
lavg 0.7411 0.9411 0.8908 0.3908 § ii 1333337 CALTULATED FROM CORRELATIONSSIfI
HEAD END CLEARANCE (%) 23,73 2076 24,48 24,48 ¢ 11 1 suction 0.9309 0.9272 L.0000 1.00GO
CRANK END CLEARANCE (%)  23.94 23.94 2476 2476 3 11 1 discharge 0.3314 9.354%F 1.0000 1.0000
YOLUMETRIC EFF HE (%) 43,28 43,23 3B.9%  3B.%6 1 1=
VOLUMETRIC EFF CE (%) 42,86 42,86 38,35 38.3% ¢
CAPACITY {smacfd) L7193 047 0.47 % DESCRIPTION gier vz Gy Cvid
CAPACITY (mmscid) 70 2.7y 2,09 .09
BHP 157 157 134 134 SRe83X3388y CAPRCITY & HORSEPOWER CALCULATIONS srassspssassyinn
CORRECTED BHP 173 173 148 148 ATMOSPHERIC PRESS (pesia; 14,53 14.53 14,80 14,53
ESTIMATED AUXILIARY WP 30 PISTON DISPL HE (ctw) 1418.6 1413.6 427.6 427.0
EST TOTAL CORRECTED BHP 872 PISTON DISPL CE {rim) 1407.6 1407.6 416.6  41b.6
FULL LOAD HP {RATED &rpa) 733 GAS ROD LOAD, TENS {ksi} 23.3 23.53 22.2  22.2
i OF ENBINE FULL LOAD 92 BAS ROD LDAD, COMP (ksi) 23.8 23.8 23.3 253



0R0PCONP* CONPRESSOR HORSEPONER/SIZING PROGRAN  CONPRESSOR DESCRIPTION: COOPER SUPERIOR MMed

LOCATION: LOST HILLS BAS PLANT PROPANE COMPRESSOR ENGINE DESCRIPTION: COOPER SUPERIDR 6BTLA
ELEVATION > > > > > > » = 300 ENGINE RATED BMEP (PSI) = 146.7
DATA ENTERED BY: JED ENGINE DISPL (CU IN) = 494
DATE: 7114/% . + EBT AUX HP ON ENGINE = 39
COMNENTS: UNIT 5 SDURCE TEST ({2378 09:46) # OF 3TROKES PER CYCLE = 4

DESCRIPTION Cvo ¢ CYL2 CYL3 CYL 4 11 BAS CALCULATIONS 5761 5T82 G5T6 3 5764
$35 EQUIP DIMENSIONS it13 ) H
CYLINDER DIA {in} 25,50 25.30 14,00 14,00 11 LASELSCOMPOSITIONIISSSY ~--ooommme MOLE FRACTION---------
ROD BIA (in} 2,28 2.2 2.3 .2 11 METHANE {CH4)
PISTON STROKE {in} 6.00 6,00  b6.00 6,00 11 ETHANE {C2Hs) 3,926 G.526!
MIN CLEARANCE HE {X) 14,33 1434 14040 14,40 i1 PROPANE {C3H8) 89,3556 B9.35%4
% CL PER INCH VWP STROXE £3.56 11 15C-BUTANE {C4Hi0)
% CL PER SPLIT YOKE {HE:  1.57 1.57 .08 1.6 11 N-BUTANE (C4H10)
MIN CLEARANCE CE (%) 14,46 246 14,38 143 11 IS0-PENTANE (CSHIZ)
% CL PER 5PLIT YOKE (CE}  1.58 1,58 173 1.73 ioN- PEdTnN‘ {C3RL2}
11 N-HEXANE {CoHid) 3.9287 I.9297
#3 RUNNING CONDITIONS 113 11 DXYBEN {02)
UNIT RPN 204 360 300 860 11 NITROGEN (N2} 1,1897 1.:18397
HE LOADED? {i=ves 0=nu} 4 ! ! ! i1 HYDROBEN 3SULFIDE {H25)
CE LOADED? {i=ves (=no) ! ! ! 1 1+ CARBON DIOXIDE {L3Z2:
§ OF SPLIT YOKES 1IN HE A 5 ] 6 H
§ OF SPLIT YOKE3 INC 5 5 £ & i1 TGTaLs 106,96 160,90 .50 0.00
YYP SETTING \znghes) 0.9 Y .0 0.0 "
VDORRUEIVALUES CALCULATED FROM SRS COMPCSITIONIIIN
P, T, K & 7 ENTRY 113 11 MOLECULAR WEIBHT 44.78  44.78 ERR ER
SUCTION PRESS {psig) 4.9 38 56,0 30.0 11 SPECIFIC GRAVITY 1.346  1.346 ERR ERR
DISCHARGE PRESS (psig) 0.6 0.0 200.¢ 200,90 iV NCp (8 Tavg) 17,057 19.802 ERR ERR
CORPRESSION RATIC 3.4 3.4 332 332 i MOV {8 Tavg) 13,071 17.8l8 ERR ERR
MEASURED Ts (deg F) -1 -1 92 92 i1 CALC'D Kavg (@ Tavg) 1,132 L8 ERR ERR
NEASURED Td (deg F) 105 105 198 193 11 PSEUDO CRIT PRESS {pPc)  6iZ.3 6123 2R ERR
Kavg USED IN CAL»' BELOW 1.:132 1,132 L.143 0 L3 i1 PSEUDD CRIT TEMP {pTc) b64.1 884l ZRR ERFR
£57 CYLINDER EFFICIENCY .55 8.3 076 078 11 Profsuct, P ofros beloa)  0.93¢ 2,103 ERR ERR
CALL'D Td (F, usxng Kavg} 118 118 186 186 11 Tr {suct, 7 froe below) §.678 .83 ZAR ERR
1s {fros chart or calc)  9.7514 4.%318 £.9272 19,9272 !} Pr {disch, P fros below) 0,108 9.3%0 ERR ERR
I8 (from chart or calcy 0.9324 $.9324 €.3544 ©.8344 yi Tr idisch, 7 froa below) 0,851 6.386 ERR ERR
13185 HP FROM GPSA f1313% 1 I313136A5 CONDITIONSISIIYL
BHP/¥MCFD 5%7.8  69.8  86.5 66,5 i1 56 {fros gas comp or esty 1.346  L.33%
HP CORRECTION i1 7 suction {deg F} -19 2
low intake pressure 1,00 L0000 1,00 11 T discharge {deg F} 105 193
specific gravity L0610 100 100 v T avg {deg F) 48 144 0 0
high speed unit .49 L0 .40 L1 11 P osuction {psig) 4.9 50
i\t P discharge {psig) 50.0 200
$188 CAPACITY & HORSEPOMER CALCULATIONS systytsrssasissasss o)
lavg 0.9419 00,7419 0.8908 0.B908 % ! 3383437 CALCULATED FROM CORRELATION#13If
HERD END CLEARANCE (1) 23,75 23,76 24,48 24,48 1 1) 1 suction 2.9514  0.9272 L.0000 1.0000
CRANK END CLEARANCE (%) 23,94 23,94 2476 24,76 % 11 1 discharge 0.9324 0.8344 1.0000 1.0000
VOLUMETRIC EFF HE (%) 43.29 43,27 38.96 38.96 | |=s==z====z=szszsaccossIssIsssssIassEss ==
VOLUMETRIC EFF CE (%) 42,96 42.9¢ 38.3F 38.35 8
CAPACITY (amactd) L7 L7 047 047 3 DESCRIPTION St fyL2 o3 L4
CAPACITY {mascfd) 2,68 2.68  2.0% 2,09 1t
BHP 156 158 134 134 sseasssxsss CAPACITY & HORSEPOWER CALCULATIONS sifgsasssyininini
CORRECTED BHP 7 72 148 148 ATMOSPHERIC PRESS (psia) 14.33 14.33 1433 1455
ESTIMATED AUXILIARY HP 30 PISTON DISPL HE (ctm) 1818.6 1418.6 427.6 427.¢
EST TOTAL CORRECTED BHP 649 PISTON DISPL CE (cia) 1407.6 1407.6 4146.6 Alb.b
FULL LOAD HP (RATED 8rps) 733 GAS ROD LOAD, TENS {ksi}  23.2 3.2 22,2 22.2
% OF ENSINE FULL LOAD 91 5AS ROD LOAD, COMP {ksi) 23.6 23.6 23.3 25.3
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*PRECOMP®

LOCATION:

ELEVATION > > > > > 7 ) =
DATA ENTERED BY:

DATE:

COMMENTS:

DESCRIPTION

133 EQUIP DIMENSIONS 1383
CYLINDER D1A {in}

ROD DIA {in}

PISTON STROKE (in)

RIN CLEARANCE HE (%)

% CL PER INCH WWP STROKE

% CL PER SPLIT YOKE (HE)

WIN CLEARANCE CE %)

% CL PER SPLIT YOKE {CE)

11 RUNNING CONDITIONS #31
UNIT RPN

HE LDADED? {i=ves {=no!}
CE LDADED? {i=ves d=no}

# OF SPLIT YOKES IM HE

3 OF SPLIT YOKEZ IN CE
¥YP SETTING {inches)

$L P, T, K &7 ENTRY 118
SUCTION PRESS {psig)
DISCHARGE PRESS {psig)
COMPRESSION RATIS
MEASURED Ts {deg F)
MEASURED Td {ceg F)

Kavg USED IN CALC'S BELOW
c3T CYLINDER EFFICIENCY
CALC'D Td {F, using ¥avg)
Is {froa chart or calc}
14 ifros chart or ralc)

$1111 HP FROM BPSA 333133
BHP /MMCFD
HP CORRECTION
low intake pressure
specific gravity
high speed unit

$3t1 CAPACITY & HORSEPCWER CALCULATIONS srsitsssisxsissssss

lavg

HEAD END CLEARANCE (1)
CRANK END CLEARANCE (%)
YOLUMETRIC EFF HE (%)
VOLUMETRIC EFF CE (%)
CAPACITY {mmactd)
CAPACITY (amsctd)

BHP

CORRECTED BHP
ESTINATED AUXILIARY WP
EST TOTAL CORRECTED BHP
FULL LOAD HP {RATED frpa)
% OF ENGINE FULL LOAD

COMPRESSOR HORSEPOWER/S11ING PROGRAN

LOST HILLS 8RS PLANT

300
JEQ
7114790

UNIT 2 SOURCE TEST

oYL 1

13.

< W D I on
v =

wn Q3 © k) ~d

< N wn

—
>

13.50

9.9914
15.80
13.60
53,63

fv 2

7.30

2.2

6.00
17.3¢

T 2
fada

15.7¢

809

E3 bee b

1,00
1.00
1.04

9.9676
28.22
15.70
30.05
69.08

0.33
3.09
209
218

CYL 3

9.30

2.2

6.00
17.%0

7.2
fvdd

390

N o O ke e

r—

139.9
425.0
3.04
23

260
1.218
.80
LY.l
Fa g
0.572%

$.9626

o-
Bl
[ ]

bm pem pem
- o« .

oy
o D> D

0.9676
28.22
13.70
30.05
§9.08

0.33
3.09
209
218

PRE COMPRESSOR

{238 11:36)

oL 4

7.50
2.25
5.00
17.40

7,24
ledd

1.0
1.00
1.04

0.9676

22
2besd

15.70
50.905
£9.08
0.33
3.909
209
218

TONPRESSOR DESCRIPTION:
ENGINE DESCRIPTION:

COOPER SUPERIOR MMb4
COOPER SUPERIDR 8BTLA

ENGINE RATED BMEP (P3I) = 146.7
ENGINE DISPL {CU IN) = 6597
< EST AUX HP ON ENGINE = 0
§ OF STROKES PER CYCLE = 4
i1 GAS CALCULATIONS §16 4 STE2 5763 65764
i SRISTICONPOSITIONSSESES ---——o-meef MOLE FRACTION---------
i1 METHANE (CH4) 78.26%97 75,5472
i1 ETHANE (C2Hs) 8,2293 7.8009
i1 PROPANE (C3H8) 4.9159 5.222¢0
i1 150-BUTANE {C4H10) 9.7000 ¢.7316
11 N-BUTANE (L4HI0) 1.8821 Z.0434
i1 150-PENTANE {CIH12} 0.5391 6.5248
i1 N-PENTANE {CSHiZ) 0.5726 €.5303
i1 N-HEXANE {CoHi4} 1,2097 1.0418
i1 DXYBEN (02} 0.0314  0.019%
1 NITROGEN {N2) 0,1733 0.113¢
i1 HYDROBEN SULFIDE (H25)
i1 CARBON BIGXIDE {€02) 3.4743 5.6347
i1 TOTALS 100,06 100,90 0.00 0.0
1 SSEXSVALUES CALCULATED FROM GRZ COMPCSITIONISINZ
i1 MOLECULAR WEIBHT 22,83 22.%2 ERR ERR
1 SPECIFIC BRAVITY 9.768 0.2 £RR ERR
i1 4Cp {8 Tavg) 11,239 ii.1ke ERR tRR
i1 ACv {8 Tavg) 2,235 9.i80 ERR ERR
11 CALC'D Kavg (8 Tavg) 1,215 1.2%¢ £RR ERR
i1 PSEUDC CRIT PRESS (pPc)  873.1  486.¢ AR ERR
1) PSEUDO CRIT TEMP {pTc) 306.2 4119 ERR ERR
it Pro{suct, P from belowi  9.085 9,21t gRR ERR
13 Tr {suct, 7 froa below) 1,394 138 ERR ERR
it Pr {disch, P from below) 0.227 U.84l ERR ERR
11 Tr {disch, 7 from below) 1.77¢ 1.748 ERR ERR
11 133I1L5R5 CONDITIONSES333s
i} 56 {from gas comp or es5t) 0.764 0.792
i1 T suction {deg F} 106 5
i1 T discharge ideg F) 25¢ 260
i1 7 avg {deg F) 183 178 0 0
11 P osuction {psig) 29.0  130.0
i1 P discharge {psip) 138.6  425.0
§ 00 syasal CALCULATED FROM CORRELATIONSS3113
11 suction 0,993 0.9725 1.0000 :.0000
t 11 1 discharge 0.9882 0.9626 1.0000 1,0000
§ |}ssssss=s=3ss=sszsssazssssasss =s=s3=
H
$ DESCRIPTION Cybt Cyb 2 CyL 3 CvL 4
1
$238858299x CAPACITY & HORSEPOWER CALCULATIONS 3sasssasaszaridi
ATMOSPHERIC PRESS (psia) 14.53 14,53 14.33 14.5%%
PISTON DISPL HE {cis) 94,2 196.9 1969 1969
PI5TON DISPL CE {ctm) 930.1  185.7 1B%.% 1Bi.9
6AS ROD LOAD, TENS (ksi) 20.6 19.2 19.2 1%.2
6AS ROD LOAD, COMP {ksi)  21.4 285 21,5 20,3
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*PRECONP®

LOCATION:

ELEVATION > > > > > ¥ > = 300
DATA ENTERED BY: TAR
DATE: 7711790
COMMENTS:

DESCRIPTION (A1
133 EQUIP DIMENSIONS 3313
CYLINDER D14 {im) 13.73
ROD DIA {in} 2.25
PISTON STROKE {in} 5.00
MIN CLEARANCE HE (%) 13.80
% CL PER INCH VVP STROKE  10.50
% CL PER SPLIT YOKE (HE)

MIN CLEARANCE CE (%) 3.0

% CL PER SPLIT YDKE (CE)

$3 RUNNING COMDITIONS 113
UNIT RPN 788

HE LOADED? (i=yes 0=no} i
CE LDADED? {i=yes 0=no) 1
§ OF SPLIT YOKES IN HE 0
§ OF SPLIT YOKES IN CE ]
YVP SETTING {inches) 2.9

1P, T, K & 7 ENTRY 138

SUCTION PRESS {psig) 29.5
DISCHARGE PRESS (psig) 140.0
COMPRESSION RATIO 3.3
MEASURED Ts (deq F) 107
MEASURED Td (deg F) 249

Kavg USED IN CALC'S BELOW 1.216
EST CYLINDER EFFICIENCY 0.83
CALC'D Td {F, using Kavg) 277
15 {fros chart or calc) 0.994%
18 (froa chart or calc) £.9873

11181 HP FROM GPSA 138118
BHP /NMCFD 73.4
HP CORRECTION

low intake pressure 1.00
specific gravity 1.00
high speed unit 1.04

1338 CAPACITY & HORSEPOWER CALCULATIONS sistrssrisisssssiy

CYL 2

9.30
2.2
6.00
.40
28

[}
i

~4 =4

[V

n < D e

o )

2 -
o .
3 <> ey

ol Cd L

-0 S wn Gl e

64.7

1.00
1.0¢
1.04

lavg 0.9910 0.%4679
HEAD END CLEARANCE (1) 13.80 28.22
CRANK END CLEARANCE (1) 13,60 13.70
VOLUNETRIC EFF HE (%) 83.80 49.34
VOLUNETRIC EFF CE {7} §7.62  48.48
CAPACITY {mmacfd) .00 0.32
CAPACITY {amscid) 2.9% .00
BHP 22 209
CORRECTED BHP 231 247
ESTIMATED AUXILIARY HP 0
EST TOTAL CORRECTED BHP 382
FULL LOAD HP (RATED frpa) 963
1 OF ENGINE FULL LOAD 92

eYL s

2.50
2,28
6.00
17.40

-
7.2

15.7¢

784

b

wn S S s

£32.9

435.0
3.07
104
263
1.243
2.30
239

TTA
?I.)‘f

0.9624

f
Ve

&4.7

bor b e
o O

.0
0
R

0.9679
28.22
13.70
49.34
68.68

0.32
3.00
209
A7

COMPRESSOR HORSEPONER/SIZING PROGRAM

LOST HILLS GAS PLANT  PRE COMPRESSOR

UNIT 2 SOURCE TEST (2388 12:48)

CYL 4

9.30
2.3
5,00
17.40

e
ad

15.70

788

L I

64,7

1,00
1,00
1,04

4+

¢.9679

an 49
L0l

13.70
49.34
68.48
0.32
3.00
209

247

COMPRESSOR DESCRIPTION:
ENGINE DESCRIPTION:

COOPER SUPERIOR Nio4
COOPER SUPERIOR 86TLA

ENGINE RATED BMEP (PSI) = 146.7
ENGINE DISPL {CU IN) = 8397
.« EST AUX HP ON ENGINE = 4

4 OF STROKES PER CYCLE = 4
i1 BAS CALCULATIONS 5761 5162 5763 ST6 4
1 SESSSACOMPOSITIONSSSEEE ———ocemmn MOLE FRACTION~--------
i1 METHANE (CH4) 78,2697 75,5472
i1 ETHANE {C2Hé) 8.2293 7.6009
i1 PROPANE (C3H8) 4.9159 5.222%
i1 IS0-BUTANE (C4HLIO} 9.7000 0.7316
11 N-BUTANE (C4H10} 1.8821 2.0134
it ISD-PENTANE {C3H1Z} 0.5391 0.5248
11 N-PENTANE (CSH12) 0.3726 90.3303
11 N-HEXANE (CoH14) 1.2097 1.0418 .
i1 DXYBEN {02) 0.0314 0,019
11 NITROBEN {N2) 0.1733 0.113
i1 HYDRDBEN SULFIDE {H23}
i1 CARBON DIBXIDE {C82) 3,474 6.6547
1 TOTALS 100,00 106,860 0.00  0.60
TOBES3EVALUES CALTULATED FROM 5AC COMPOSITIONIILN
i1 MOLECULAR WEIGHT 22,13 22.% ERF ERR
it SPECIFIC SRAVITY $.764 0,772 ERR ERR
11 NCp (& Tavg) 11,193 11,227 ERR ERR
11 MCv (8 Tavg) 2,207 5.24 ERR ERR
1} CALT'D Kavg (& Tavg} 1,216 1,245 ERR ERR
i1 PSEUDO CRIT PRESS (pPz)  673.:1 88690 ERR ERR
i1 PSEUDO CRIT TEMP {pTc) 406.2 4118 ERR ERR
i1 Pro{suct, P from below) 0.063 6.2 cRR £RR
14 Tr {suct, 7 from below) 1,396 1.3e% R ERR
1V Pro(disch, P from below)  0.230  §.83:3 ERR ERR
1+ Tr {disch, 7 from below} 1.746 1.75% ERR ZRR
11 3531336A5 CONDITIONSIIIILY
11 36 {from gas ccap or est) 0.764 0.7%2
11 7 suction {geg F) 107 104

T discharge {deg F) 249 263

T avg {deg F) 178 184 0 0

P suction {psig) 29.5 18209

P discharge {psig) 1400 4330

1 $118337 CALCULATED FROM CORRELATIONSTIINR

LS 1 suction 0,9945 0.9734 1.0000 1.0000

! 1 discharge 0.9875 0.962% 1.0000 1.0000

{ |isszzsesssmsssszzszzzzsszszsszsszzsosssszszsssssszsazz

1

! DESCRIPTION YLy CyL2 CyL 3 CyLd

H

5588830833 CAPACITY & HORSEPOMER CALLULATIONS spsssrsdassissind
ATMOSPHERIC PRESS {psia) 14.53 14,33 1433 1455
PISTON DISPL HE {cta) 5350 1939 1939 1%5.8
PISTON DISPL CE {cta} 322.2 1831 18%.: 185!
BAS ROD LDAD, TENS {ksi) 20,9 19,7 19.7 197
GAS ROD LOAD, COMP (ksi)  21.7 221 22 rril
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*PRECOMP" COMPRESSOR HORSEPOWER/SIZING PROGRAM  CDMPRESSOR DESCRIPTION: COOPER SUPERIOR MWsd

LOCATION: LOST HILLS 6AS PLANT  PRE COMPRESSOR ENGINE DESCRIPTION: COOPER SUPERIOR BETLA
ELEVATION > > > > > > ) = 300 ENGINE RATED BMEP (PSI) = 144.7
DATA ENTERED BY: JED ENGINE DISPL (CL IN) = 6397
DATE: 7121190 ) EST AUX HP ON ENGINE = ]
COMNENTS: UNIT 3 SQURCE TEST (241A, 10:25) # OF STROKES PER CYCLE = 4
Run =/

DESCRIPTION CYyL1 CYL2z CYyL3 Cyi 4 1 BAS CALCULATIONS §161 ST62 58163 SI6 4
&5+ EQUIP DIMENSIONS ##42 "
CYLINDER DIA (in) 13.73 2.50 9.50 9.30 it #eeeesCORPOSITION #488% ~~--—————-N0LE FRACTION---~~----
ROD DIA (in) 2,25 2.23 2.25 2.5 i1 METHANE (CH4) 78,2687 75.5472
PISTON STROKE {in) 6.00 6.00 6.00 6.00 11 ETHANE {C2Ké) 8.2293 7.4009
BIN CLEARANCE HE (1) 15.80 17.40 17.40 17.40 i1 PROPANE (L3HB) 4,9159 5.2220
L CL PER INCH WP STROKE 10.50 7.21 7.2 7.21 11 ISO-BUTANE {C4H10) 0.7000 0.7316
2 CL PER SPLIT YOKE (HE) 11 N-BUTANE (C4K10) 1.8821 2.0134
MIN CLEARAMCE CE (1) 13.60 15,70 15,70 15.7¢ 11 [SD-PENTANE (CSHL2) 0.3391 0.5248
1 CL PER SPLIT YOKE (CE) 11 N-PENTANE (CSHi2) 0.3726 0.3303

11 N-HEXANE (CAH14) 1.2097 1.0418
+% RUNNING CONDITIONS &++ i1 OXYBEN (02) 0.0314  0.0195
UNIT RPN 862 862 842 882 i NITROGEN (N2) 0.1753 0.1130
KE LDADED? (i=ves 0=no) i { { i i+ HYDROGEN SULFIDE (H2S)
CE LDADED? (1sves O=na) { 1 i i i1 CARBON DIOXIDE {C02) 3.4743 5.6547
4 OF SPLIT YOKES IN HE 0 0 0 ] H
§ OF SPLIT YOKES IN CE ] ] 0 ] i1 TOTALS 100.00 100.00 0.00 0,00
VVP SETTINE {inches) 0.0 1.3 {.5 {.3 i

1 eeeEVALUES CALCULATED FROM 8AS COMPOSITIDN®###s
#4 P, T, K & 1 ENTRY #4% MOLECULAR WEIGHT 22,13 2..%3 ERR ERR
SUCTION PRESS ipsig) J4.0 122.0 122.0 122.6 SPECIFIC GRAVITY 0.764 0,792 ERR ERR
DISCHARGE PRESS (psig) 128.0  400.0  400.0 400.0 MCp (& Tavg) 11,062 11,431 ERR ERR
CONPRESSIOR RATIO 2.9 3,04 3.04 3.04 MCv (8 Tavg) 8.076 9.145 ERR ERR
MEASURED Ts (deg F) 53 98 98 98 CALC'D Kavg (8 Tava) 1.219 1,217 ERR ERR
MEASURED Td {deg F) 237 230 250 250 PSEUDD CRIT PRESS (pPc) 673.1  686.0 ERR ERR

Kavg USED IN CALC'S BELOW 1.219 L.217 1.217 1,217
EST CYLINDER EFFICIENCY .83 0.80 0.80  0.80
CALC'D Td {F, using Kavg) 235 251 251 251
ls (from chart or calc) 0.9931 0.9746 0.9746 0.9746
Id (from chart or calc) 0.9879 0.9530 0.9630 0.9630

PSEUDO CRIT TEWP {pTc) 406.2  411.9 ERR ERR
Pr {suct, P fros belowi 6,072  0.199 ERR ERR
Tr (suct, T froa below) 1,362 1,355 ERR ERR
Pr {disch, P from below} 0,212 0.504 ERR ERK
Tr (disch, T from below) 1.716 1.724 ERR ERR

888 HP FROM GPSA #e444# H+E2#46A5 CONDITIONSHE#¥ES

BHP/WMCFD 62.1 4.1 adl b4.1 56 (from gas cosp or est) 0.764 0,792

HP CORRECTION T suction (degq F) a3 98

low intake pressure .00 t.00  1.00 1.00 T discharqe (deg F) 37 230
specific gravity 1,00 1,00 . . T avq (deg F) 163 174 0 0

high speed unit 1.04 1.04 1.04 t.04 P suction (psig) 4.0 122.0

P discharge (psig) 128.0  400.0

##4% CAPACITY & HORSEPOWER CALCULATIONS mesesdedeidsiesiiss

lavg 0.9905 0.96BB 0.9688 0.948B + #rae3] CALCULATED FROM CORRELATION###is+

HEAD END CLEARANCE (1) 15,80 28.22 28.22 28,22 I suction 0.9931 0.9746 1.0000 1.0000
CRANK END CLEARANCE (1) 13.60 15.70 15,70 15,70 1 discharge 0.9879 0.9630 1.0000 1.0000
VOLUNETRIC EFF HE (1) 70.42  50.07 50.07 50.07 #

VOLUMETRIC EFF CE (1) 73.57  49.09  69.09 49.09 #

CAPACITY (smactd) 1,200 0.35  0.35 0,35 DESCRIPTION CrL1 €yt 2 CYL3 CYL4
CAPACITY (mmscid) .73 32 32 32 s

BHP 250 213 213 213 sraessriees CAPACITY Y HORSEPOWER CALCULATIONS #3sssidsiditiits
CORRECTED BHP 260 221 221 221 ATMOSPHERIC PRESS (psia) 14.53 14,33 14.53 14.53
ESTIRATED AUXILIARY WP 0 PISTON DISPL HE (cfm) 3834 212.2 212,22 212.2
EST TOTAL CORRECTED BHP 924 PISTON DISPL CE (cts) 571.2 200.3  200.3  200.3
FULL LOAD HP (RATED erps} 1053 6AS ROD LOAD, TENS (ksi} 17.7  1B.1  18.1 18.1
1 OF ENBINE FULL LOAD 88 GAS ROD LOAD, COMP {ksi) 18,5 20,2 20.2 20.2

Foe! RaATC 1I$3-3 mclY
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"PRECONP"
LOCATION:

ELEVATION > > > > >y > = 300
DATA ENTERED BY: Jed
DATE: 77217190
COMBENTS: URIT 3 SOURCE TEST (241B, 11:37)
RUN #3
DESCRIPTION Gyt CYL 2 CyL3 ¢Cy4
#+#% EQUIP DIMENSIONS ###3
CYLINDER DIA (in) 15,79 .50  9.50  9.50
ROD DIA (in) .28 2,215 .2%  2.28
PISTON STROKE (im} 6,00 5,00 5.00 5.00
KIN CLEARANCE HE (1) 15.80 17.40 17,40 17.40
1 CL PER INCH VvP STROKE 10.50 7.2 7.21 7.2
1 CL PER SPLIT YOKE (HE}
MIN CLEARANCE CE (%) 13.60 15,70 15.70 15,70
1 CL PER SPLIT YOKE (CE}
## RUNNING CONDITIONS ##%
UNIT RPN 873 873 873 873
HE LOADED? (i=yes 0=no} { { { i
CE LDADED? (1=ves {=na) { l { 1
# OF SPLIT YOKES IN HE 0 0 0 0
# OF SPLIT YOKES IN CE 0 0 0 0
VWP SETTINE (inches) 0.¢ 1.5 1.3 1.3
5% P, T, K k 1 ENTRY &+
SUCTION PRESS (psig) 28.2 1220  122.0  122.0
DISCHARBE PRESS (psig) 126.0  422.0  422.0 422.0
COMPRESSION RATID 3.2 320 .20 3.2
HEASURED Ts (deg F} 87 101 101 101
NEASURED Td {deg F) 249 259 259 259
Kavg USED IN CALC'S BELOW 1.217 t.216 1,216 1.216
EST CYLINDER EFFICIENCY 0.83 0,80 0.80 0.8
CALC'D Td (F, using Kavg) 256 262 262 262
Is (fros chart or calic) 0.9944 10,9750 0,9750 0.9750
1 (from chart or calc) 0,9887 0.9627 0.9627 0.9627
#245% HP FROM GPOH #3Edss
BHP /HNCFD 89.0  87.2 87.2 81,2
HP CORRECTION
low intake pressure .00 1,00 . .
specific gravity 1.00 .
high speed unit 1. .

#8484 CAPACITY & HORSEPOWER CALCULATIONS seisstss3srisiitsis

lavg 0.9916
HEAD END CLEARANCE (1) 15.80
CRANX END CLEARANCE (I} 13.60
VOLUMETRIC EFF HE (1) 46,24
VOLUMETRIC EFF CE (X) 69.93
CAPACITY (amactd) 1.135
CAPACITY (mascid) .12
BHP 234
CORRECTED BHP 243
ESTINATED AUXILIARY HP 0
EST TOTAL CORRECTED BHP 916
FULL LOAD HP (RATED 8rpmy 1067
1 OF ENGINE FULL LOAD Bb

Foe/ RaTC

0.9689
28.22
15.7¢
46.68
87.14

0.34
3.00
216
224

0.9689
28.22
15.70
46,68
67.14

0.34
3.00
216
224

ISY.8 mMcFD

COMPRESSOR HORSEPONER/SIZING PROBRAM

LOST HILLS BAS PLANT  PRE COMPRESSOR

0.%689
28,22
15.70
46.68
67.14

0.34
3.00
216
24

COMPRESSOR DESCRIPTION:
ENGINE DESCRIPTION:

CODPER SUPERIOR MMé4
COOPER SUPERIOR BETLA

ENGINE RATED BMEP (PSI) = 146.7
ENGINE DISPL {CU IN} = 6597
EST AUX HP ON ENBINE = 0
# OF STROKES PER CYCLE = )
i1 BAS CALCULATIONS ST61 ST62 5163 S5T6 4
i EreessCONPOSITION®E#E84  -------—~NOLE FRACTION---------
1} NETHANE (CH4) 78.24697 75.5472
11 ETHANE (C2H&) 8.2293 7.6009
i} PROPANE (C3HB! 4.9159 5.2220
i1 ISO-BUTANE (CAR10) 0.7000 0.7316
i1 N-BUTANE (C4H10} 1.8821 Z2.0134
11 ISO-PENTANE (CSHI2) 0.5391 0.5248
11 N-PENTANE (CSHI2) 0.5726 0.5303
i1 N-HEXANE (C&H14) 1.2097 1.0418
1+ OXYBEN (02} 0.0314 0.0195
}1 NITROBEN (N2) 0.1783 0.1130
i1 HYDROBEN SULFIDE (HZS)
11 CARBON DIDXIDE iCO2) 3.4783 b.6547
i1 TOTALS 100,00 100,00 0,00  0.00
11 ##3##VALUES CALCULATED FROM GAS COMPOSITIONE####
i1 MDLECULAR WEIBHT 22,13 22.93 ERR ERR
i1 SPECIFIC BRAVITY 0,764 0,792 ERR ERR
1 HCp (& Tavg) 11,143 11,192 ERR ERR
11 MCv (€ Tavg) 9.137  9.206 ERR ERR
i1 CALC'D Kavg (8 Tavg) 1217 1,216 ERR ERR
11 PSEUDO CRIT PRESS (pPc)  673.1  6B6.0O ERR ERR
i1 PSEUDO CRIT TENP (pTc} 406.2  411.% ERR ERR
it Pr {suct, P fros below 0.063  0.199 ERR ERR
it Tr (suct, T froa below} 1,37¢ 1,382 ERK ERR
i1 Pr {disch, P from below)  0.209 0.536 ERR ERR
iV Tr (disch, T fros below) 1.746 1.74% ERR ERR
11 ##£3346A5 CONDITIONS##4444
11 56 (from gas cosp or est) 0,744 0.792
11 T suction (deg F) 97 101
i1 T discharge (deq F) 249 259
i1 T avg (deg F) 173 180 0 0
i+ P suction (psig) 28.2 122.0
11 P discharge (psig) 126.0 422.0
)1 sexser] CALCULATED FROM CORRELATIONE#i&#
+ 111 suction 0.9944 0.9750 1.0000 1,0000
t 1l 1 discharqe 0.9887 0.9627 1.0000 1.0000
£ 00
¥
* DESCRIPTION CvLf Cvi2 Cyt3 CyL 4
)
sieeieiiset CAPACITY & HORSEPOWER CALCULATIONS Hiideisiitsdiiisd
ATMOSPHERIC PRESS (psia) 14,53 14,53 14,33 14.33
PISTON DISPL HE (cfa) 390,64 2143 2149 214.9
PISTON DISPL CE (cia) 578.5 202.8 202.8 202.8
GAS ROD LOAD, TENS (ksi) 18.5 19.3  19.5  19.§
GAS RDD LOAD, COMP (ksi) 19.2 21.8 21.8 2.8
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*PROPCOMP®
LOCATION:

ELEVATION > > > > > > > = 300
DATA ENTERED BY: JEO
DATE: 772179
CONMENTS: UNIT 6 SOURCE TEST
Run &

DESCRIPTION Cybt €yt 2 CYyL3
#++ EQUIP DIMENSIONS #s#%
CYLINDER DIA (im) 25.50 25.50 14,00
ROD DIA {in) Y Y B - Y O
PISTON STROKE lin) 6.00  6.00  5.00
NIN CLEARANCE HE (1) 1433 14,34 14,80
1 CL PER INCH VVP STROKE 13.34
1 CL PER SPLIT YOKE (HE) 1,57 1.7 .68
MIN CLEARANCE CE (1) 14.46 1446 143
% CL PER SPLIT YOKE (CE} .38 1.38 LT3
#% RUNNING CONDITIONS #:
UNIT RPN 837 837 837
HE LOADED? (1=yes O=no) 1 ! {
CE LOADED? (l=ves 0O=no} i 1 !
§ OF SPLIT YOKES IN HE 4 b b
§ OF SPLIT YOKES IN CE 6 b
YvP SETTING {inches! 0.0 0.0 0.9
s P T, K & 1 ENTRY #44
SUCTION PRESS (psig) 7.2 7.2 5.0
DISCHARGE PRESS (psig! 38.0 5B.0  21B.0
COMPRESSION RATIO 3.4 3 3L
HEASURED Ts (deg F} -2 -2 113
MEASURED Td (deg F} 113 13 220
Kavg USED IN CALC'S BELDW 1.130 1.130 1,109
EST CYLINDER EFFICIENCY 0.5  0.35 0.78
CALC'D Td (F, using Kavg) 122 122 209
1s (froa chart or calc) 0.9476 0.9476 0.9310
id (from chart or calc) 0.9292 0.9292 0.85%3
4545+ HP FROM GPSR #3i&i#
BHP/MACFD 87.2  87.2  45.9%
HP CORRECTION

low intake pressure 1.00 . 1.00

specific gravity 1.00 1.00

high speed unit 1.10 1.10

+##4 CAPACITY & HORSEPOWER CALCULATIONS #isssssisssidiisisd

lavg 0.9384
HEAD END CLEARANCE (1) 23,735
CRANK END CLEARANCE (X}  23.94
VOLUNETRIC EFF HE (1) 45.03
VOLUMETRIC EFF CE (1) 453.65
CAPACITY (mmacfd) 1.95
CAPACITY (sascfd) 3.45
BHP 196
CORRECTED BHP 216
ESTIMATED AUXILIARY HP 30
EST TOTAL CORRECTED BHP 801
FULL LOAD HP (RATED €rpm) 767
1 OF ENBINE FULL LOAD 104

Foel/ RaT®e

0.93e4
23.76
23,94
46.01
45,63
1.93
3.43
196
216

0.8952
24.48
W74
39.40
38.79

0.50
2.3
154
170

S)a MmMcPd

CVL 4

14,00
2.5
6.00

14.40

{.
14,38
1.73

36.0
218.0
3.30
15
220
1.108
0.76
209
0.9310
0.8593

63.9
1.00

.10

0.8952
24.48
24,78
39.40
38.7%

0.50
.3
154
170

COMPRESSOR HORSEPOWER/SIZING PROBRAM
LOST HILLS 6AS PLANT PROPANE COMPRESSOR ENGINE DESCRIPTION:

(2428 13:19)

WM A e W e

1 discharge 0.9292 0.8593 1.0000 1.0000
DESCRIPTION YLt CyL2 CvL3 CyL 4
sespeise4Ed CAPACITY & HORSEPOWER CALCULATIONS s¥#itisiissitiiss
ATMOSPHERIC PRESS (psia) 14.53 14.33 14,53 14.33
PISTON DISPL HE (cfa) 1484,2 1484,2 447.4 4474
PISTON DISPL CE {cta) 1472,7 1472.7 435.8 435.8
6AS ROD LOAD, TENS (ksi) 25.7 25.7 240 240
GAS ROD LOAD, COMP (ksi) 26,0 260 25,2 25.2
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COMPRESSOR DESCRIPTION: COOPER SUPERIOR MMbd4

COOPER SUPERIOR 66TLA

ENGINE RATED BMEP (PSI} = 144.7

ENGINE DISPL {CU IN} = 4948

EST AUX HP ON ENGINE = 30

¥ OF STROKES PER CYCLE = 4

GAS CALCULATIONS §T61 ST62 GS8T63 STE 4
e COMPOSITIONE #EEE  —oomoommms HOLE FRACTION---==—--
RETHANE (CH#)

ETHANE (C2Hb) 9.9261 S.52s1

PROPANE (C3HB) 89.3336 89.3536

1S0-BUTANE (C4&H10)

N-BUTANE (C4H10}

ISO-PENTANE (CSH12}

N-PENTANE (CSHI2)

N-HEXANE (CoH14) 3.9287 3.9287

OXYGEN (02}

NITROBEN (N2} 1.1897 1.1897

HYDROBEN SULFIDE (K2S)

CARBON DIOXIDE (C02)

TOTALS 100,00 100,00 0.00 .00
+8#4VALUES CALCULATED FROM BAS COMPOSITION®®:t#
MOLECULAR WEIGHT 44,78 44.78 ERR ERK
SPECIFIC GRAVITY 1.546 .54 ERR ERR
NCp (& Tavg) 17.287 20,257 ERR ERR
HCv (@ Tavg) 19,301 18,271 ERR ERR
CALC'D Kavg (& Tavg) 1,130 1.109 ERR ERR
PSEUDD CRIT PRESS (pPc)  612.5 6l2.3 ERR ERR
PSEUDD CRIT TEMP (plc} bod. 1 ood.l ERK ERR
Pr (suct, P froa below) 0,035 0.113 ERR ERR
Tr {suct, T froa below) 0.690 0.868 ERR ERR
Pr (disch, P from below) 0.1t8 0.380 ERR ERR
Tr (disch, 7 {ros beiow) 0.866 1.024 ERK ERR
#8#4#6A5 CONDITIONS#3#%4%

56 (from gas coep or est) 1,546 1.546

T suction (deg F) -2 13

T discharge (deg Fi 115 220

T avg {deg F) 57 168 0 0
P suction (psig) 7.2 36

P discharge (psig) 38.0 218

#4344%] CALCULATED FROM CORRELATION¥s##%:
1 suction

0.9476 0.9310 1,0000 1.0000




"PROPCONP®
LOCATION:

CONPRESSOR HORSEPOMER/SIZING PROSRAM  COMPRESSOR DESCRIPTION:
LOST HILLS GAS PLANT PROPANE CONPRESSOR ENGINE DESCRIPTION:

COOPER SUPERIOR MWbd
COOPER SUPERIOR 46TLA

ELEVATION > > > > > > > = 300 ENBINE RATED BMEP (PSI) = 14¢,7
DATA ENTERED BY: JEO ENGINE DISPL 1CU IN) = 4948
DATE: 7/21190 EST AUX HP ON ENGINE = 30
COMMENTS: URIT & SOURCE TEST (2428 14:40) + OF STROKES PER CYCLE = 4
RUN # 3
DESCRIPTION CYLL CYL2 CYL3 YL 4 i1 BAS CALCULATIONS ST61 ST62 ST6E3 ST6 4
#4¢ EQUIP DIMENSIONS #### 1
CYLINDER DIA (in) 25,50  25.50 14,00 14,00 Vi HRERERCOMPOSITION#H# 4388  ~ocomeeees| NOLE FRACTION----=--=--
ROD DIA (in) L8 2% 2285 2.5 i1 NETHANE (CH4)
PISTON STROKE (in) 6.00  6.00 5,00 6.00 1 ETHANE (C2Hs) 5.5261 §.5281
HIN CLEARANCE HE (1) 14,33 14.34 14,40 14,40 1{ PROPANE (C3HB) 89.3536 B9.3556
1 CL PER INCH WP STROKE 13.56 i1 IS0-BUTANE {C4H10)
1 CL PER SPLIT YOKE (HE) 1,57 1.37 1,88 1.48 i1 N-BUTANE (C&H10)
HIN CLEARANCE CE (1) 14,46 14,46 14,38 14,38 i1 IS0-PENTANE {CSHI2)
1 CL PER SPLIT YOKE (CE 1.3 1.8 L7373 i1 N-PENTANE (CSH12)
i1 N-HEXANE (C&H14) 3.9287 3.9287
#& RUNNING CONDITIONS ##% 1+ OXYBEN {D2)
UNIT RPN 854 854 854 854 i1 NITROGEN (N2j 1.1897 1.1897
HE LOADED? (1=yes 0=no) ! 1 1 ! i1 HYDROGEN SULFIDE (H2S)
CE LOADED? (1=yes 0=no) 1 { 1 1 i1 CARBON DIOXIDE (C02)
§ OF SPLIT YOKES IN HE 6 ] b 6 g
§ OF SPLIT YOKES IN CE 8 b 8 8 i1 TOTALS 100.00 100,00  0.00 0,00
VVP SETTING (inches) 0.0 0.0 0.0 0.0 H
i1 ¥#EE8VALUES CALCULATED FROM GAS COMPOSITION##i#¢
HEP, T, K &1 ENTRY #3% 11 MOLECULAR WEIGHT 44.78 44,78 ERR ERR
SUCTION PRESS (psigq) 7.0 7.0 560 56.0 11 SPECIFIC GRAVITY 1.346 1,544 ERR ERR
DISCHARGE PRESS (psig) 98.0  SB.0  228.0 22B.0 11 MCp (€& Tavg) 17.364 20,257 ERR ERR
COMPRESSION RATID 330 33T M4 Lu i1 MCv (@ Tavg) 15.378 18.271 ERR ERR
NEASURED Ts i(deg F) -1 -1 120 120 i+ CALC'D Kavg (8 Tavg) 1,129 1,109 ERR ERR
MEASURED Td (deq F) 120 120 215 213 i1 PSEUDO CRIT PRESS (pPc)  612.5 512.5 ERR ERR
Kavg USED IN CALC'S BELOW 1.129 1,129 1.109 1.109 11 PSEUDG CRIT TEMP (pTc) bed.! 4.1 ERR ERR
EST CYLINDER EFFICIENCY 0.3 0.55 0.7 0.76 i1 Profsuct, P fros below)  0.035 0,115 ERR ERR
CALL'D Td (F, using Kavg) 123 123 218 218 i1 Tr (suct, T from below 0.691  0.873 ERR ERR
Is (froa chart or calc) 0.9487 0.9487 0.9331 0.9331 i1 Pr idisch, P fros below 0.118 0.39 ERR ERR
1d (from chart or calc) 0.9313 0.9313 0.8475 0.8475 it Tr {disch, T from below) 0,873 1.014 ERR ERR
He4t HP FROM GPSA ##s#4% 1 FEEREEGAS CONDITIONS#24+e4
BHP /MMCFD 67.8  87.8  68.3  48.3 it 56 [from gas comp or est) 1,546 {.546
HP CORRECTION 11 T suction {(deg F) -1 120
low intake pressure .00 1,00 £.00 1,00 i1 7 discharge (deg F) 120 215
specific gravity .00 D0 1,00 00 11 T avg (deq F) 80 {68 0 0
high speed unit 110 1.10 i1 P suction (psig) 7.0 36
i1 P discharge (psig) 8.0 228
#i4% CAPACITY & HORSEPOMER CALCULATIONS HIH R ||
lavg 0.9400 0.9400 0.8903 0.8903 & !i sex#s#1 CALCULATED FRON CORRELATION®+#4#2
HEAD END CLEARANCE {1) .75 2376 24,48 2448 + 1! 1 suction 0.9487 0.9331 1.0000 1.0000
CRANK END CLEARANCE (1)  23.94 23,94 2476 24.76 % ! I discharge 0.9313 0.8475 1.0000 1.0000
VOLUNETRIC EFF HE (1) 5.4 45,4 3493 34,93 ¢
VOLUMETRIC EFF CE (X) 45.08 45,08 34,28 34.28
CAPACITY (mmacid) 197 L.97  0.45 (.45 & DESCRIPTION Lt CYL2 CYL3 YL 4
CAPACITY (smscéd) .43 38 2,07 207 &
BHP 197 197 143 183 sdeasseseee CAPACITY & HORSEPOMER CALCULATIONS tHiesesssissssss
CORRECTED BHP 217 217 158 158 ATMOSPHERIC PRESS (psia) 14,53 14.33 14.53 14.53
ESTIMATED AUXILIARY HP 30 PISTON DISPL HE {cfa) 15144 1514.4  456.5 456,5
EST TOTAL CORRECTED BHP 780 PISTON DISPL CE (cfa) 1502.6 1502.6 444.7 4a4,7
FULL LOAD HP (RATED @rpm) 783 6AS ROD LOAD, TENS (ksi) 25.8 25.8 25.5  25.5
1 OF ENGINE FULL LOAD 100 §AS ROD LOAD, COMP (ksi)  26.1 26,1 26.8  26.B

Fuel RaTe

15748 Mmscep
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