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Abstract

This report contains emissions data for nitrogen oxides (NO,), carbon monoxide
(CO), methane (CH,), ethane (C,He), nonmethane hydrocarbons (NMHC), and nonmethane-

results based on five test campaigns conducted as part of the Gas Research Institute’s air
toxics study, three of which were cofunded by the EPA. Test results for individual engines
tested are presented, along with full load engine family-specific factors, and the calculated
emissions factors are evaluated relative to the emission factors published in EPA report
AP-42. Units tested included eleven 2-stroke engines and five 4-stroke engines, with and
without controls, and two gas turbines. The data will enhance the current database in AP-42
for stationary IC engines. It will not only enlarge the population of engine types covered,
but will enhance the emission factor quality of several engine categories which have a limited
data set.




FOREWORD

The U.S. Environmental Protection Agency is charged by Congress with pro-
tecting the Nation's land, air, and water resources. Under a mandate.of national
environmental laws, the Agency strives to formulate and implement actions lead-
ing to a compatible balance between human activities and the ability of natural
systems to support and nurture life. To meet this mandate, EPA's research
program is providing data and technical support for solving environmental pro-
blems today and building a science knowledge base necessary to manage our eco-
logical resources wisely, understand how pollutants affect our health, and pre~
vent or reduce environmental risks in the future.

The National Risk Management Research Laboratory is the Agency's center for
investigation of technological and management approaches for reducing risks
from threats to human health and the environment. The focus of the Laboratory's
research program is on methods for the prevention and control of pollution to air,
land, water, and subsurface resources: protection of water quality in public water
systems; remediation of contaminated sites and groundwater; and prevention and
control of indoor air pollution. The goal of this research effort is to catalyze
development and implementation of innovative, cost-effective environmental
technologies; develop scientific and engineering information needed by EPA to
support regulatory and policy decisions; and provide technical support and infor-
mation transfer to ensure effective implementation of environmental regulations
and strategies.

This publication has been produced as part of the Laboratory's strategic long-
term research plan. It is published and made available by EPA's Office of Re-
search and Development to assist the user community and to link researchers
with their clients.

E. Timothy Oppelt, Director
National Risk Management Research Laboratory

iii



Volume I
ProSUVe SUMMATY . ..
RIE T
pDIeS - e
Acronyms and Abbreviations . ..., . [ ll]][IIITT e
Section 10 Infroduction .................... . 1-1
L1 Background ..., [TTTTTI T 1-1
1.2 Objectives and Approach .. ... .. . . ... .. 000
1.3 Report Contents .. ...... . . . [l /Tiirieeee
Section 2.0 Summary of Emission Factors .. ............ ... ... . .
21 Engine Families .. ... . _ [/ 7777ttt 2-1
2.1.1 2-Stroke Engines ...................... 0"
2.1.2 4-Stroke Engines ., ....., . . . Tt
2.1.3 Gas Tutbines .... .. . . . [ [’ 'ttt 2-6
2-2 Full Load Emission Factors ..., . . .... ... """
2.2.1 Emission Factors ............ . .. .
2.2.2 Test Engines/Turbines . .......... ... .. . "
2.2.3 OperatingData ............. .. . ..
2.3  Engine Family-Specific Emission Factors
Section 3.0 TestResults .............. .. ... ... 3-1
> Quenview ... 3-1
32 Campaign2 ..., . [lllliiiiieee 35
3-2.1 Site Description ., ... ... . .. .. . lTtttre 3-5
3.2.2 Operating Conditions and Measurement of O,, CO,, CO,
THC,andNO, ............ ... 2" 35
33 Campaign3 ..., . (]l lliiTiieeee 3-6
3.3.1 Site Description . ... .. ., .. /17Tt 3-6
3.3.2 Operating Conditions and Measurement of 0,, COo,, CO,
THC,andNO, .......... ., ... .. 27" 3-6
3.3.3 Measurement of Methane and Ethane Emissions . . . ., . . 3-10
34 Campaigna ... . 0 T 3-14
3.4.1 Site Description . .. ....., ... ... .. """ 3-14
3.4.2 Operating Conditions and Measurement of Q,, CO,, CO,
THC,andNO, .................0.. 0" 3-14
iv




Section 4.0

Section 5.0

Section 6.0

Contents (continued)

3.4.3 Measurement of Methane and Ethane Emissions . . . . .. 3.23
35 Campaign 5 . ... ... e, 3-24
3.5.1 SiteDescription . . .. v vttt it 3-24
352 TestResults . ... .vviiin it e erennnnnnnn. 3-24
36 Campaign 6 ..............0.ti e, 3-26
3.6.1 SiteDescription . . . ......c0vvitirunrnnnn.. 3-26

3.6.2 Engine Operating Conditions and Measurement of O,,
CO,CO,THC,and NO, . . ... .....0oovvvnn... 3-26
3.6.3 Measurement of Methane and Ethane Emissions . . .. .. 3-33
Samphng and Analytical Methods . . .. ..................... 4-1
4.1  Sampling Traverse Point Determination . ................ 4-3
42  ExhaustGasFlowRate ... ...........0uovevunnnn.. 4-3
4.3  Exhaust Gas Molecular Weight . ... .................. 4-3
4.4  Exhaust Gas Moisture Content . . ............00vuu... 4-4
4.5  Fuel Gas Composition and Heating Value ............... 44
4.6 Exhaust Gas Composition . .............000oumrn.... 44
4.6.1 Sample Gas Extraction and Transfer .............. 4-5
4.6.2 Calibration and Quality Control Standard Delivery . . . . . . 4-5

4.6.3 Measurement of O,, CO,, CO, THC, and NO,

Concentrations . ..............00vevrnnn. 4-5
464 On-Site GCAnalysis . . . ..........c000 ... 4-6
Quality Assurance/Quality Control and Documentation . ........... 5-1
5.1 ProcessDataQuality ...............000.vuvun.. 5-1
5.2 Continuous Emission Monitors Data Quality . ............. 5-2
5.2.1 CEMS Calibration . ...........0¢00vueunnnnn.. 5-2
5.22 CEMS Drift Checks ............ e 5-2
5.23 CEMSBiasChecks ............cuvuumunn.. 5-3
52.4 CEMSPrecision ..........ouvuvrumnunnnin. 54
525 Other CEMS QC .. ... ivieemeeennnnn 5-4
5.3 Manual Sampling Methods Data Quality ................ 3-5
5.4 Method 18 Data Quality ...............00ovvun.... 5-5
Evaluation and Comparison of Emission Factors . ............... 6-1
6.1  Uncontrolled Engines/Gas Turbines . .................. 6-1
6.2 Controlled Engines . ............ccuuuuuuunnnin. 6-3
6.3 Other ...........iiii e, 6-5
64 Conclusions..................... et e e e 6-6
References . . . . ..o i ittt it e e e e 7-1




3-6
3-7

3-8

Contents (continued)

Figure
Measurement System Schematic ............... .. ... .. ... 4-2
Tables
Full Load Average Emission Factors .. ...................... vi
Engines Tested in Each Family . ......... ... .. ... . 2-2
Summary of Emission Factors .. .................... ... .. 2-7
Average Emission Factors . ... ................... .. .. .. 2-11
Emission Factor'Range @hp-h) .. ... 2-13
Engines Tested .......... ... ... ... .. .. ... . . ... 3-2
Station 3A: Engine Operating Conditions and CEMS Results, Engine 102,
Cooper-Bessemer LSV-16 .. ... ................00oon 3-8
Station 3A: Engine Operating Cdnditions and CEMS Results, Engine 101,
Cooper-Bessemer LSV-16 . ... ... 3-9
Sweet Gas Plant 3B: Engine Operating Conditions and CEMS Results,
Engine 4, Cooper-Bessemer GMWA-8 . .. ............... . ... . . 3-11
Sweet Gas Plant 3B: Engine Operating Conditions and CEMS Results,
Engine 2, Cooper-Bessemer GMV-10TF . ... .............. ... . . 3-12
Station 3A: GCResults .. ..................... ... . 3-13
Sweet Gas Plant 3B: GCResults ......................... . 3-13

Campaign 4: Operating Conditions and CEMS Results, Waukesha L7042GU
(Tests land2) ........ ... ... ... ... 3-15

vi




3-9

3-10

3-11

3-12

3-13

3-14

3-15
3-16

3-17

3-18

3-19

3-20

3-21

3-22

3-23

4-1

Tables (continued)

Campaign 4: Operating Conditions and CEMS Results, Waukesha L7042GU

) 3-16
Campaign 4: Operating Conditions and CEMS Results, Engine 4,
Cooper-Bessemer GMVC-10C (Tests 7,9, and H) .................. 3-17
Campaign 4: Operating Conditions and CEMS Results, Engine 4,
Cooper-Bessemer GMVC-10C (Test 8) . . v v v v v v v v v i et e ee e e nnns 3-18
Campaign 4: Operating Conditions and CEMS Results, Engine 8,
IRKVSAIZ (PCC) .ot ittt i ettt et et et e e 3-19
Campaign 4: Operating Conditions and CEMS Results, Engine 9,
IFRKVS-412 (Tests 14and 17) . ... ... o0 viiiiin i it eie e 3-20
Campaign 4: Operating Conditions and CEMS Results, Engine 9,
IFRKVS-412 (Tests 15and 16) . .. .. ... . ii ittt ienrenn. 321
Campaign 4: GCResults (Ethane) . ...........cvvvvvenennnnnn. 3-23

Campaign 5: Operating Conditions and CEMS Results, Westinghouse 191 ... 3-25

Station 6A: Operating Conditions and CEMS Results, Engine 10,
Clark BA-S . . e e e 3-27

Station 6B: Operating Conditions and CEMS Results, Solar Taurus T-6502 .. 3-29

Station 6C: Operating Conditions and CEMS Results, Engine 15,

Cooper-Bessemer GMVC-10 . . ......... 0ttt rm et 3-30
Station 6C: Operating Conditions and CEMS Results, Engine 11,

Cooper-Bessemer GMVC-10 . . ..., ... ..t 3-31
Station 6C: Operating Conditions and CEMS Results, Engine 9,

Cooper-Bessemer GMVA-10 . . ... ... ..ttt st eenennnn. 3-32
Station 6C: Operating Conditions and CEMS Results, Engine 13,

Cooper-Bessemer GMWC-10 . . .. ... ... ... vttt tinennnnnn 3-34
Campaign 6: GCResults . . ........iviiinin s rsnneennnn, 3-35
Target Parameters and Measurement Methods . . . .. .......cvvvevnnn. 4-1

vii




6-1

6-2

6-3

6-5

6-6

6-7

Tables (continued)

Emission Factors for Uncontrolled Natural Gas Prime Movers:
Gas Turbines and 2-Stroke Engines ... ... ... ... .. ... 6-2

Emission Factors for Uncontrolled Natural Gas Prime Movers:
4-Stroke Engines . . . . C e e e e, 6-2

Emission Factors for Controlled Natural Gas Prime Movers:
NSCR On 4-Stroke Rich-Burn Engines ........ . ... ... ..... . . . 6-4

Emission Factors for Controlled Natural Gas Prime Movers: '
SCR On 4-Stroke Lean-Burn Engines ........ ... .. ........... .. 6-4

Emission Factors for Controlled Natural Gas Prime Movers:
"Clean Burn" On 2-Stroke Lean-Bumn Engines ............ ... . .. 6-5

Emission Factors for Controlled Natural Gas Prime Movers:
"Pre-combustion Chamber (PCC)" On 4-Stroke Lean-Burn Engines . ...... .. 6-6

Emission Factors for Controlied Natural Gas Prime Movers:
"Clean Burn" and CO Catalyst On 2-Stroke Lean-Burn Engines ........... 6-6




VOLUME I

Appendices

Sample Calculations . .. ..... ..ot tevr oo ersnns A-1
CEMSandOperationData . . . ........¢coii i nenannnn B-1
B.l Campaign2 .. ........c¢cciiitinraartceranaaan B-2
B2 Campaign 3 L. ... e e et e B-3
B3 Campaign4 .........c00ittitrtanaeaaenaaan B-7
B4 Campaign s .. ...ttt it e B-16
B.S5 Campaign 6 ..........ct ittt etennnoocnaneos B-17
CEMS Summary Data . . . . . v oot vt it i v oo s onnaanns C-1
Cl Campaign2 .......ciettennnnarenironnoannsonas C-2
C2 Campaign3 ........¢iiiiiiiiinininninenannas C-3
C.3 Campaignéd . ...... vt iiiimrneeonnoersonnnens C-9
C.d4 Campaign s ... ..ttt ittt it e, C-17
CH Campaign 6 ....... ¢ttt invennnnnenaneenenns C-18
O - - D-1
Dl Campaign 3 ... ...ttt ieiir o rtnenannsonsaans D-2
D2 Campaignd ........ccuinneneneceeasononanens D4
D3 Campaign§ . ......0iiiiiititanrttnn e D-5
D4 Campaign 6 ......... .ot irenmennneeennonnan D-6
GCSummary Data . . ... .......0 ittt E-1
El Campaign 3 ............0i ittt snscnnons E-2
E2 Campaignd .......¢ciiioenvmvnnnennannaneens E-3
E3 Campaign s .........c.c.i ittt innneeanens E-18
E4 Campaign6 .......ciiitevnnntronvonsonnnnns E-19
RawOperating Data . . ..o v v v vt vt v v v vt sttt nononnensns F-1
Fl Campaign 2 ..... it iinnnenrernnnerrsnensseans F-2
F.2 Campaign3 ........... 00ttt inennennnnnns F-9
F3 Campaign4 .......ouietiiinnrensnsssasnannn F-43
F4 Campaigns .......... ..ttt ienennnan F-82
F5 Campaign 6 . ..........c.0itiiteneennnannnesas F-87




Manual Measurement Data . ....... ..., .. . .. e

O Campaign2 .. TUIIIIII e
o2 Campaign3 . DI
o3 Campaignd ... [Tl
of Campaigns ... D IIIITiiieee
G Campaign6 ... . lllllllliiiiieee
g AmlyssResulls L
Mo CAmPAlgn2 ... TTITIIIITee
no Campaign3 ., TTTIIIIIT e
oy Campaignd T
o Campaign5 T
HS5 Campaign6 ......... . llllllllliiiieeeeees
Quality Assurance and Quality Control QAQC) ............. . .
L1 Campaign2 ... .0 . . [T 77 o e,

L1.1 CEMS Calibration Drift/Bias Summary

t1-2 GC Calibration Data .. ... ..., . ... """
1.2 Campaign 3 . ... ..., L 1T

L2.1 CEMS Calibration Drift/Bias Summary

t2:2 GC Calibration Data ..., ... ... " """
13 Campaigng ... . . [ 71Tttt

L.3.1 CEMS Calibration Drift/Bias Summary

2 GC Calibration Data ... ..., .. ... . """
4 Campaigns ... .. [Tl IIIITTiirerieee

1.4.1 CEMS Calibration Drift/Bias Summary _

32 GC Calibration Data . . . ..., . ... . """
L3 Campaign6 ........ .. I lllTiirieeeeee

L5.1 CEMS Calibration Drift/Bias Summary

1.5.2 GC Calibration Data ......,... . e e e




Appendix A
Sample Calculations

This appendix includes sample calculations for load, heat input, heat rate, Fq factor,
Method 19 flow rate, wet and dry basis conversions, unit conversions, and fuel flow
calculations from an orifice meter.

Load . .. ..o A2
HeatInput ....... ... . i
HeatRate .. ... ... .
FgFactor . . ... A-3
Method 19 FlowRate ............. e e et et e a et et e
Unit Conversions . .............ouuvuununnununnn




Sample Calculations
Load
Operating HP Rated rpm 100(%) = Load (%
Rated HP Operating rpm x 100(%) (%)
Heat Input
Fuel Flow sc.f x Heating Value of Fuel [P |y [60 min X [MMBtu
min sef | [ hr 1106 Btu |
= Heat Input l@] Can be based on HHV or LHV
Heat Rate
MBtu 1 10° Btu
t Input [Based M
Heat Input [Base on LHV] - ]x Operating TP X MMBtu}

Btu
= Heat Rat Based on LHV
T P hr]

A-2




Fq Factor Calculation

1.53 %] (%owt, C) +3.64 [wa'f] (%owt. H) + 0.14

scf |
Ib

)

(%ewt. N) - 0.46

5 ) (gpwt. 0)

b

tu scf 1 b-mole MMBtu
s (s (s s ()« fome
-y [aset @ 0% 02]
[ MMBu
Example Calculation of Fq Factor
Gas Analysis HHV = 1159 Buw/sef MW, = 19.01 1P
. Ib~-mole
Mole % x MW = Weight per 100 moles Weight %
N, 0.792 28 0.2218 1,169
Co, 0.078 44 0.0343 0.1809
CH, 80.954 16 12.95 68.30
CH, 16.423 30 4.927 25.99
C.H, 1.479 44 0.6508 3.432
i-C,H,, 0.04 58 0.0232 0.1223
n-C,H,, 0.133 58 0.0771 0.4066
i-CsH,, 0.035 7) 0.0252 0.1329
n-C;H,, 0.048 72 0.0346 0.1825
Cs, as CH,, = 0.018 86 0.0155 0.0818
100.0 18.96 99,99

A-3




1.169% wt

12 12 ... 2 36
o7 (0.1809) + =2 (683) + 2% (2599) . 36 (5
( )+16(8)+30(25_9)+ (3432) +
48 48 60 60
— . — .4 L . 2 —— -
5 01229) + 2 (04066) » 7 0.1329) + 52 (0125)

. .;_z_ (0.0818) = 75.64%

4 6 8 10
— (68. — (259 — (3432) + - (0.1
16(683)+3O(259)-o-44( )+58(223)

10 12 12 14
— (04 =5 (0.1329) + 2 (0.1825) =2 (0.0818) = 23.05
"5 (04060 « 27 0.1329) « 22 01825) 1 (0.0818) - 23059

% (0.1809) = 0.1316%

153 (75.64) + 3.64 (23.05) + 0.14 (1.169) - 046 (0.1316)

159 Btu) (3855 scf) [MMBtu | (ib-mole
scf llb-mole lm‘S Btu | {19.01 Tb

dsef

8498
MMBtu

A4




Method 19 Flow Rate Calculation

aset @ 0% O (
2 | 4 Heat Inogt [MMBR ), [ 1 hr 209
R ekl " 0w | [205 -0, %

= Stack Flow Rate ﬁc.f]
_ min

where 0,% is exhaust concentration of O, based on CEM results,

Convert ppmvw to ppmvd

' 1

= vd

ppmvw x 1 % H,0O in exhaust PP

100
Convert ppmvd to ppmvd at 15% 0,

209 - 15 -

vdx —— ___—_ =ppmvd @ 15% O
PPEVCY o9 -0, - PPV @ 1% O,

where 0,% is dry exhaust concentration of O, based on CEM results.

Convert ppmvd to Ib/hr

ppmvd x [l;_n_ﬂh;on) x exhaust flow (_Qgc_f) x (60 mm) x ( Ib-mole ) x

10° min hr 385.5 scf

b . b
= rate | —
MW ottse (lb-mole) srission (hr)

A-5




Convert Ib/hr to g/Hp-hr

b x [453.6 g x 1 . 8
hri | b ~operating HP HP-hr

Convert Ib/hr to Ib/MMBtu

bl, [br 1. m
MBtu | MMBmw

Convert Ib/hr to tons/yr
b X
hr

Convert ug/dscf to Ib/hr

[ ton x {8760 hr . tons
(2000 b [ yr

HE 1y [ g x
dscf l]O‘S ug
= emission rate F‘E]
hr

[ b ' f dscf 60 min
l453-6 - x exhaust flow —— x =

A-6




Fuel Flow Calculations From Orifice Meter

? p x (1-8Y) hr

+68
Flow rate (scfm) - F X { l147] |460 T]

2 P
C x J._X.EX_A_ xrxr2x [3600 sec]=Flowrate FS]

where
C, = Oirifice Coefficient
g, = 322 | ft-b
Ib, - 52
AP = Pressure Drop Across Orifice (psia)
[ Ib ] .
MW L [x P (psia)
4 -
P =
pSla . fta_ X T (QR)
b-mole « °R |-
P = Gas Pressure (psia)
T = Gas Temperature (°R)
R = Ideal Gas Constant = 10.73 [ psi - &2
. [lb-mole < °R
B8 = Ratio of Orifice Diameter to Pipe Diameter

Orifice Diameter

[ ]
n

A-7







Appendix B
CEMS and Operating Data

This appendix includes the rn-averaged continuous emission monitoring system (CEMS)
data and operating data (e.g., horsepower, engine speed, ambient temperature) for all engine
and turbine test runs. Chemical emissions measured include oxygen, carbon dioxide, nitrous
oxides, carbon monoxide, and total hydrocarbons. Emissions data re presented in
concentration (ppmv and percent volume), mass (Ib/hr and tons/yr), and emission factor units
(g/BHP-hr).




B.1 Campaign 2

Summary of CEM Test Results,

’Test Period 7 8
Engine Cooper Clark
Engine Type GMVA-10 BA-6
Date 3/12/94 3/13/94
est Time 1042-1550 1240-1810
lAmbient Conditions

arometric Pressure (in Hg) 275 278
Embiem Temperature (°F) 60 70

ine Operating Conditions

rake horsepower (BHP) 984 994
ngine Speed (rpm) 283 295
uel Flow (scf/min) (a) 90 218
cat Input (MMBtwhr) (b) 54 13.2
G HHYV (Btu/sef) 1012 1012
G LHV (Brwscf) 918 918
’g:haust Gas Conditions
Vol. Flow (dsefm) - M 2 6050 5201 |
Stack gas temp (F) 564 1092 |
oisture (% V) 57 9.0
02 (% V) - 154 114
CO2 (%V) 23 39
Ox (ppmvd) 233 18 19
CO (ppmvd) ' 79 356
THC (ppmvw) 718 219
Exhaust Emissions
Ox (ppmvd @ 15% 02) 250 1130
Ox (Ib/hr) 10.1 68.9
Ox (2/BHP-hr) 47 314
Ox (tons/yr) 44 302
CO (ppmvd @ 15% Q2) 85 221
CO (Ib/hr) 2.1 82
CO (g/BHP-hr) . 1.0 37
CO (tons/yr) 9.1 359
THC (ppmvd @ 15% 02) 816 150
11.5 3.2
53 14
50.2 13.9

2 Fuel flow measurements are approximations based on measured fuel flow to
several units.
b Based on HHV

01/30/96 ENG-SUM.WK4




B.2 Campaign 3

Station 3A CEM Results
Engine 102 -
C-B LSV-16
Test Period 1 2 3
Load Condition Full Full Low
Date 6/14/94 6/15/94 6/18/94
[Test Time 1600-2100 0832-1314 1437-1637
lAmbient Conditions
arometric Press (" Hg) 29.22 292 29.20
Ambicnt Temperature (F) 87 83 80
elative Humidity (%) 62.0 73.0 87.0
Absolute Humidity (Jo H20/1000 Ib dry air) 17.87 18.35 19.74
[[Engine Operating Conditions
rake horsepower (BHP) 4055 4202 3364
d (%) 98.0 101 £7.0
ngine Speed (rpm) 321 325 302
ucl Flow (s0f/min) 487 497 412
eat Input (MMBtu/hr) (a) 313 337 28,0
cat Rate(BtwBHP-hr, HHV) 8348 8145 8440
eat Rate(Btw/BHP-hr, LHV) 7556 7372 7639
NG HHV (Btw/scf) 1159 1148 1148
NG LHV (Buw/scf) 1049 1039 1039
Exhaust Gas Conditions
Vol. Flow (dscfm) - M 2 7381 6947 6381
'Vol. Flow (dscfm) - M 19, Fd (®) 8735 8678 7526
Stack gas temp (F) 976 976 968
Moisture (%V) 13.0 14.1 11.9
02 (%V) 96 9.4 99
CO2 (%V) (c) 6.33 6.33 6.0
[NOx (ppmvd) 1749 1657 825
CO (ppmvd) 203 217 247
C (ppmvw) 1666 1677 1803
Exhaust Emissions
INOx (ppmvd @ 15% Q2) 913 850 442
INOx (Ib/hr) 109 102.9 44.4
INOx (g/BHP-hr) 12.2 11.1 6.0
INOx (Ib/MMBtu) 33 31 16
INOx (tons/yr) 479 451 195
CO (ppmvd @ 15% 02) 106 111 132
ICO (Ib/hr)y 1.7 8.2 8.1
CO (g/BHP-hr) 0.9 0.9 1.1
CO (Ib/MMBtu}) 0.2 0.2 0.3
CO (tons'yr) '33.8 359 354
THC (ppmvd @ 15% 02) 1000 1002 1097
THC (Ib/hr) 41.7 42.2 383
THC (g/BHP-hr) 4.7 4.6 5.2
THC (1b/MMBtu) 1.2 1.3 14!
THC (tonsiyr) 182 185 168

a Based on HHV

b Used in emission rate ealculations

¢ CEM analyzer not operating, FTIR CO2 values shown
Note: Heating values based on 60°F reference.
M19 flow rates based on 68°F reference.

11/01/95
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Station 3A CEM Results

Engine 101
C-BLSV-16
est Period 1 2 l 3
[ILoad Condition Low Full ! Full
Date 6/15/94 6/16/94 / 6/16/94
est Time 1831-1935 0915-1405 1415-1806
|Ambient Conditiona '
arometric Press (" Hg) 29.60 29.40 29,20
Ambient Temperature (F ) 84 80 89
elative Humidity (%) 720 78.0 58.0
Absolute Humidity (Ib H20/10001b dry air) 18.48 17.58 17.90
Engine Operating Conditions .
rake horsepower (BHP) 3311 4056 4117
(%) 85.0 98.0 99.0
ngine Spead (rpm) ‘ 303 321 325
uel Flow (scf/min) 423 473 486
eat Input (MMBtwhr) ) 28.7 324 . 33.0
eat RAte(Btu/BHP-hr, HHV) 8800 8118 8126
eat Rate(Buw/BHP-br, LHV ) 7964 7347 7355
NG HHV (Btw/scf) 1148 1148 1148
G LHV (Btwscf) . 1039 1039 1039 |
"Exhaust Gas Conditlons
ol. Flow (dscfm) - M 2 7125 7195 7319
ol. Flow (dscfm) - M 19, Fd  (b) 8581 84 8409
Stack gas temp (F) 922 962 970
oisture (%6V) 122 13.5 13.5
02 (%V) 11.0 95 923
02 (%V) (c) 5.51 615! 6.11
Ox (ppmvd) : 259 1297 1544
CO (ppmvd) 209 258 258
C (ppmvw) ' 2269 1950 1879
"Eleust Emissions :
Ox (ppmvd @ 15% 02) 154 671 785(|
Ox (Ib/hr) 159 78.2 93.0
Ox (/BHP-hr) 22 87 10.2
Ox (Io/MMBtu) 0.6 24 2.8
Ox (tons/yr) 69.7 342.5 407.2 !
CO (ppmvd @ 15% 02) : 124 134 - 131 '
CO (lb/hr) 78 9.5 94
CO (¢/BHP-hr) 1.1 I Lof . ‘
CO (Ib/MMBtu) 0.3 0.3 03 1
CO (tons/yr) 34.2 415 41.3 ‘
[THC (ppmvd @ 15% 02) - 1540 1167 1105
THC (1b/hr) 55.2 47.3 45.5
THC (g/BHP-hr) 76 5.3 5.0
THC (Ib/MMBtu) . 1.9 1.5 1.4
l THC (tons/yr) ] 242 207 199
a Based on HHV
b Used in emission rate caleulations
¢ CEM analyzer not operating, FTIR CO2 valucs shown
Nots: Heating valucs based on 60°F reference,
M19 flow rates bascd on 68°F reference.
01/30/96 ENGI101-A. WK4
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Station 3B CEM Results

b Used in emission rate calculations

¢ CEM analyzer not operating, FTIR CO?2 valuss shown
Note: Heating values based on 60°F reference,
M19 flow rates based on 68°F reference.

B-5

Engine 4
C-B GMWA-8
Test Period 1 2
|ILoad Condition Full Low
Date 6/18/94 6/18/94
[Test Time 0925-1115 1325-1523
IAmbient Conditions
arometric Preas (" Hg) 29.29 29.29
Ambient Temperature (F) 85 94
elative Humidity (%) 66.0 470
Absolute Humidity (1b H20/1000]b dry air) 17.72 17.10
IEngine Operating Conditions
rake horsepower (BHP) 1958 1655
(%) 98.0 83.0
gine Speed (rpm) 249 250
uel Flow (scf/min) 244 221
t Input (MMBtwhr) @ 17.4 15.7
cat Rate(Btw/BHP-hr, HHV) 9003 9645
cat Rate(Btw/BHP-hr, LHV) 8196 8781
G HHV (Btu/scf) 1206 1206
G LHV (Baw/sef) 1098 1098
Exhaust Gas Conditions
'Vol. Flow (dscfin) - M 2 8665 8873
[Vol. Flow (dscfm) - M 19,Fd  (b) 8290 8462
Stack gas temp (F) 645 610
oisture (%V) 9.3 18
02 (%V) 14.7 15.4
CO2 (%V) (o) 36 313
INOx (ppravd) 1246 384
CO (ppmvd) 53.0 62.3
THC (ppmvw) 1129 1279
Exhaust Emissions
NOx (ppeavd @ 15% 032) 1186 412
INOx% (lb/hr) 74.0 233
Ox (¢/BHP-hr) 17.1 6.4
INOx (Ib/MMBtu) 43 1.5
INOX (tons/yr) 324 102
CO (ppmvd @ 15% 02) 50.4 66.8
CO (Ib/hr) 19 23
CO (g/BHP-hr) 0.4 0.6
CO (Ib/MMBitu) 0.1 0.1
CO (tons/yr) 8.4 10.]1
THC (ppmvd @ 15% 02) 1184 1489
THC (Ib/hr) 25.7 262
THC (g/BHP-hr) 6.0 8.0
THC (Ib/MMBtu) 1.5 19
(THC (tons/yr) 113 128
a Based on HHV

ENG4-A WK4




b Used in emission rate calculations

Station 3B CEM Results
Engine 2
C-B GMV-10TF
est Period 1 2 3 4
Load Condition Low Full Full Full
Date 6/18/94 61994 6/19/94 6720/94
‘est Time 1800-1900 1105-1428 1630-2018 1240-1747
{{Amblent Conditions
arometric Press (* Hg) 29.29 29.36 2936 2941
Ambient Temperature (F) 92 91 9] 9
elative Hemidity (%) 47.0 51.0 54.0 51.0
Absolute Humidity (Ib E20/10001b dry air) 15.99 16.74 17.72 16.71
Engine Operating Conditions
rake horscpower (BHP) 894 1145 1142 1146
ad (%) 81.0 104 104 104
gine Speed (rpm) 300 300 300 300
uel Flow (scf/min) 119 146 146 141
eat Input (MMBtwhr) (a) 8.4 10.4 10.4 10.1
cat Rate(BtwBHP-hr, HHV) 9595 9192 9228 8914
eat Rate(Brw/BHP-hr, LHV) 8735 8360 8393 8108
ING HHV (Btwecf) 1206 1204 1204 1205
NG LHV (Btw/sef) 1098 1095 1095 1096
Exhaust Gas Conditions
Vel. Flow (dscfm) - M 2 3323 33717 339] 3217
Vol. Flow (dscfin) - M 19,Fd ('b) 4311 3885 3890 3868
Stack gas temp (F) 595 661 660 651
oisture (%\V) 7.5 10.3 93 7.8
02 (%:V) 15,1 13.0 13.0 13.2
CO2 (%V) (c) 3.34 4.35 453 4.32
Ox (ppmvd) 428 1287 1366 994
CO (ppmvd) 125 81.0 80.4 83.7
C (ppmvw) 3117 828 818 865
"E!hllut Emissions
Ox (ppmvd @ 15% 02) 43.5 961 1020 762
Ox (Ib/hr) 13 35.8 381 275
Ox (g/BHP-hr) 0.7 14.2 15.1 10.9
Ox (Ib/MMBtu) 0.2 35 37 27
INOx (tons/yr) 5.8 157 167 121
CO (ppmvd @ 15% 02) 127 60.5 60.0 64.1
CO (Ib/hr) 23 14 1.4 14
CO (z/BHP-hr) 1.2 0.5 0.5 0.6
CO (Ib/MMB1u) 0.3 0.1 0.1 0.1
CO (tons/yr) 10.2 6.0 6.0 6.2
THC (ppmvd @ 15% 0O32) 3428 689 674 718
THC (Ib/hr) 36.2 89 8.7 9.0
[THC (g/BHP-hr) 18.4 3.5 35 3.6
'THC (Ib/MMBtu) 4.3 0.9 0.8 0.9
|THC (1ons/yr) 158 39.1 _383 396
a  Based on HHV

¢ CEM enalyzer not operating, FTIR CO2 valugs shown
Note: Heating values based on 60°F reference.
M19 flow rates based on 68°F reference,

11/01/95
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B.3 Campaign 4

Station CEM Results

Waukesha Engine
Waukesha L7042GU
Before NSCR
est Period 3 4
Load Condition Intermediate Low
Sampling Location Before NSCR Before NSCR
Date 8/23/94 8/24/94
Test Time 1805-2028 1020-1201
mbient Conditions
[Barometric Pressure (in. Hg) 29.47 29.55
Ambient Temperature (°F) 74 . &7
Relative Humidity (%) 654 36.7
Abs. Humidity (Ib H20/1b dry air) 12.0 104
Engine Operating Conditions
Brake horespower (BHP) 644 362
Load (%) 88 52
Engine Speed (rpm) 813 779
Fuel Flow (scf/min) (a) 82.8 54,7
Heat Input (MMBtwhr)  (b) 495 328
Heat Rate (BtwBHP-hr, HHV) 7809 9185
Heat Rate (Biw/BHP-hr, LHV) 7035 8279
G HHV (Btwscf) 1011 1013
NG LHV (Btwscf) 911 913
Exhaust Gas Conditions
Vol. Flow (dscfm)- M2 (c) 1274 474
Vol. Flow (dscfm) - M19, Fd 716 472
|iStack Gas Temperature (°F) : 796 641
Moisture (%V) 20.7 205
02 (%V) 0.42 0.35
CO2 (%V) 11.2 11.5
NOx (ppmvd) 2843 2542
CO (ppmvd) 3714 2690
THC (ppmvw) 1048 1394
Exhaust Emissions
INOx (ppmvd @ 15% Q2) &19 730
INOx (1b/hr) 259 8.6
INOx (g/BHP-hr) ) 183 10.8
INOx (I6/MMBtu) : | 524 263
NOx (1ons/vr) ! 114 378
ICO (ppmvd @ 15% Q2) f 1070 772
CO (Ib/hr) 20.6 5.56
CO (e/BHP-hr) 14.5 6.96
CO (Ib/MMB1u) 4.16] . 1.70
CO (tons/yr) 90.3 243
THC (ppmvd @ 15% 02) 381 504
THC (lb/hr) 4.19 207
THC (g/BHP-hr) 296 2.59
THC (Ib/MMBiu) 0.85 0.63
THC (10ns/yr) 184 91

a Fuel flow rate is suspect due to data collection difficulties,
b Based on HHV
¢ Used in emission calculations.
Note: Heating values based on 60°F reference.
MI9 flow rates based on 68°F reference.

10/27/95 - WB-SUM.WK4
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Station CEM Results

Waukesha Engine
Waukesha L7042GU
After NSCR
Test Period 1 2 [ 5
Load Condition Full Full Low
Sampling Location After NSCR After NSCR After NSCR
Date 8/23/94 8/23/94 8/24/94
est Time 1146-1345 1424-1722 1210-1306
Ambient Conditions
Barometric Pressure (in, Hg) 29,54 29.49 29.54
Ambient Temperature (°F) 87 87 92
elative Humidity (%) 352 40.) 272
10.] 11.3 9.3
Brake horespower (BHP) 692 671 359
Load (%) 95 92 51
Engine Speed (rpm) 809 811 779
Fuel Flow (scf/min) (a) 88.0 846 54.7
Heat Input (MMBtu/hr)  (b) 5.26 5.05 3.28
Heat Rate (BtwBHP-hr. HHV) 7717 7646 9275
Heat Rate (BuwBHP-hr, LHV) 6952 6888 8360
NGHH'V(Btu/scf) 1011 1011 1013
NG LHV (Btwsef) 911 911 913
Exhaust Gas Conditions
Vol. Flow (dscfm)-M 2 (c) 12724 1274 474
Vol. Flow (dscfm) - M 19, Fd 746 718 464
Stack Gas Temperature (°F) 796 796 641
Moisture (%V) 20.7 20.7 205
02 (%V) 0.04 0.06 0.00
ICO2 (%V) 11.7 11.7 12,0
INOx (ppmvd) 8.03 838 353
CO (ppmvd) 68.5 69,5 358
THC l 607 640 846
Exhaust Emissions
NOx (ppmvd @ 15% 02) | 2.27 2.37 100
INOx (Ib/hr) ] 0.07 0.08 0.12
Ox (g/BHP-hr) 0.05 0.05 0.15
’ 0.01 0.02 0.04
0.32 0.33 0.53
CO (ppmvd @ 15% 02) | 194 19.7 i0.1
CO (Ib/hr) 0.38 0.39 0.07
CO (g/BHP-hr) 0.25 0.26 0.09
CO (Ilb/MMBiu) 0.07 0.08 0.02
CO (tons/yr) 1.67 1.69 0.32
THC (ppmvd @ 15% 02) 217 228 301
ITHC (lb/hr) 243 2.56 1.26
THC (&/BHP-hr) 1.59 1.73 1.59
THC (Ib/MMB1u) 0.46 0.51 0.38
ITHC (tons/yr) 10.6 112 55

a Fuel flow rate is suspect due to data collection difficulties.

b Based on HHV
¢ Used in emission calculations,

Note: Heating values based on 60°F reference.
MI19 flow rates based on 68°F reference,

10/27/95
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Station CEM Results

Engine 4
C-B GMVC-10C
est Period 7 9 H 1
Load Condition Full Full Full Low
Sampling Location Before Catalyst | Before Catalyst | Before Catalyst | Before Catalyst
Date 8/25/94 8/26/94 8/30/94 8/30/94
Test Time 1705-1906 1310-1537 1605-1630 1656-1735
Ambient Conditions
Barometric Pressure (in. Hg) 29.44 29.47 29.36 29.35
Ambient Temperature (°F) 85 89 85 84
Relative Humidity (%) 37.8 40.5 29.4 44.8
bs. Humidity (Ib H2QAb dry air) 10.1 124 8.0 114
Engine Operating Conditions
Brake horespower (BHP) 1732 1674 1705 1422
Load (%) 97 93 95 79
IEnginc Speed (rpm) 299 300 299 299
Fuel Flow (scf/min) 211 213 212 185
Heat Input (MMBtwhr)  (a) 126 12.7 12.7 110
Heat Rate (BtwBHP-hr, HHV) 7368 7706 7550 7880
Heat Rate (Btw/BHP-hr, LHV) 6640 6945 6803 7100
NG HHV (Btw/scf) 1009 1009 1011 1011
NG LHV (Btu/scf) 910! 910 911 911
Exhaust Gas Conditions
Vol. Flow (dscfm) - M 2 8486 NA| 8338 8371
Vol. Flow (dscfm) - M19, Fd  (b) 6920 6866 6633 6039
Stack Gas Temperature (°F ) 574 517 506 507
Moisture (%V) 7.26 7.30 8.20 7.95
02 (%V) 15.5 15.4 153 155
CO2 (%V) 286 296 292 2.81
NOx (ppmvd) 39.2 34.1 369 202
!::0 {ppmvd) 162 181 178 237
HC (ppmvw) 1218 1559 1426 1948
Exhaust Emissions
NOx (ppmvd @ 15% 02) 431 369 38.6 221
NOx (1b/hr) 1.94 1.68 1.75 0.87
INOx (g/BHP-hr) 0.5] 045 0.47 0.28
NOx (Ib/MMBtu) 0.15 c13 0.14 008
INOx (tons/yr) 8.50 7.35 7.67 3.83
ICO (ppmvd @ 15% 02) 179 195 186 260
ICO (Ib/hr) 4.89 5.41 515 6.25
CO (g/BHP-hr) 1.28 1.47 1.37 1.99
ICO (Ib/MMBiv) 0.39 043 041 0.57
CO (tons/yr) 214 23.7 22.5 274
THC (ppmvd @ 15% 02) 1446 1817 1624 2317
THC (Ib/r) 226 288 256 318
THC (g/BHP-hr) 593 7.79 6.82 10.2
THC (Ib/MMBIu) 1.80 226 2.02 2.88
THC (tops/yr) 99,1 126 112 139

a Based on HHV
b Used in emission calculations.

10/26/95

Note: Two power outages occured during Run 9
Note: Heating values based on 60°F reference.
M19 flow rates based on 68°F reference.
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Station CEM Results
Engine 4
C-B GMVC-10C

I 8 10
Full Intermediate
After Catalyst After Catalyst
8/26/94 8/26/94
1051-1226 | 1620-1821

Ambient Conditions

Barometric Pressure (in. Hg) 29.47 29.45
Ambient Temperature (°F) 84 86
Relative Humidity (%) 47.8 42.6
Abs. Humidity (Ib H20/b dry air 12.5 11.8
Engine Operating Conditions '
Brake horespower (BHP) 1773 1600
Load (%) 99 89
Engine Speed (rpm) 299 300
Fuel Flow (scf/min) 211 203
Heat Input (MMBwhr) (a) 126 12.1
Heat Rate (Bw/BHP-hr, HHV) 7199 7699
Heat Rate (Btw/BHP-hr LHV) 6488 6938
NG HHV (Btw/scf) 1009 1009
NG LHV {Btu/sch) 9101 210
Exhaust Gas Conditions .
Vol. Flow (dscfm) - M 2 8751! NA
Vol. Flow (dscfm) - MI9, Fd (b) 6696 6592
|(Stack Gas Temperature (°F) 517 517
Moisture (%V) 7.26 7.30
02 (%V) 15.4 15.5
ICO2 (%V) 3.03 296
Ox (ppmvd) 40| 331
CO (ppmvd) 142 ! 127
HC (ppmvw) 1358 1567
Exhaust Emissions
NOx (ppmvd @ 15% 02) 469 359
INOx (Ib/hr) i 2.1 1.56
NOx (2/BHP-hr) 0.54 0.44
0.17 0.13
9.25 6.84
CO (ppmvd @ 15% 02) 15.1 13.8
ICO (Ib/hr) 04] 0.37
CO (g/BHP-hr) 0.11 0.10
CO (Ib/MMBtu) 0.03 | 0.03
CO (tons/yr) 1.81 1.60
THC (ppmvd @ 15% 02) 1559 1837
THC (Ib/hr) 24.4 278
THC (g/BHP-hr) 6.25 7.87
THC (Ib/MMBtu) 1.94 2.29
[THE (tops/ 107 122]
a Based on HHV

b Used in emission calculations.
Note: Heating values based on 60°F reference,

M19 flow rates bas

10/26/95

ed on 68°F reference.
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Station CEM Results

Engine 8
I-R KVS§412 (PCC)
est Period 11 12
Load Condition Intermediate Intermediate
Date 8/27/94 8/27/94
est Time 1108-1503 1639-1921
mbient Conditions
Barometric Pressure (in. Hg) 2945 29.41
mbient Temperature (°F) 91 86
Relative Humidity (%) 327 350
bs. Humidity (tb H20b dry air) 10.8 9.7
Engine Operating Conditions :
Brake horespower (BHP) 1783 1640
Load (%) 89 82
Engine Speed (rpm) 330 330
Fuel Flow (scf/min) 272 253
Heat Input (MMBtu/hr) (a) 16.2 15.1
Heat Rate (BtwBHP-hr, HHV) 9239 9340
Heat Rate (Btw/BHP-hr, LHV) 8327 8418
G HHV (Btu/scf) 1009 1009
G LHV (Bw/seh) 910 910
Exhaust Gas Conditions
Vol. Flow (dscfm)- M 2 5726 5737
Vol. Flow (dscfm)- M19,Fd  (b) 4975 4706
|[Btack Gas Temperature (°F) 741 719
Moisture (%V) 1.1 11.1
02 (%V) 11.3 11.4
CO2 (%V) 5.36 522
Ox (ppmvd) 69.7 58.7
CO (ppmvd) 352 385
HC (ppmvw) 1937 . 3290
Exhaust Emissions
Ox (ppmvd @ 15% 02) 428 366
Ox (1b/hr) 248 1.98
Ox (g/BHP-hr) 0.63 0.55
Ox (Ib/MMBtu) 0.15 0.13
Ox (tons/yr) 10.9 87
ICO (ppmvd @ 15% 02) 216 240
ICO (1b/hr) 7.62 7.90
CO (g/BHP-hr) 1.94 2.19
CO (Ib/MMB1) 047 0.52
CO (1ons/yr) 334 34.6
THC (ppmvd @ 15% 02) 1336 2308
[THC (lb/hr) 270 434
'THC (g/BHP-hr) 6.87 120
ITHC (Ib/MMBtu) 1.66 2.87
|THC (tons/yr) 118 190

a Based on HHV
b Used in emission calculations.

Note: Heating values based on 60°F reference.
M19 flow rates based on 68°F reference.

10/26/95
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Station CEM Results
Engine 9
I-R Kvs
13 14 17
Intermediate Full Full
Before SCR Before SCR Before SCR
8/28/94 8/29/94 8/29/94
12541520 0858-0932 1613-1700
Ambient Conditions
Barometric Pressure (in. Hg) 2946 2947 29.37
Ambient Temperature (°F) T 94 77 91
Relative Humidity (%) 278 521 31.7
Abs. Humidity (Ib H20/1b dry air) 10.1 10.6 | 10.3
Engine Operatin Conditions
Brake horespower (BHP) : 1764 | 1840 1830
Load (%) 88 9] 91
Engine Speed (rpm) 330 332 33]
Fuel Flow (scf/min) 261 2712 266
Heat Input (MMBtwhr) (a) - 156 16.3 15.9
Heat Rate (BtwBHP-hr, HHV) 8950 8978 2821
Heat Rate (BtwBHP-hr, LHV) . 8068 8090 7948
NG HHV (Btu/sef) 1010 1011 1011
NG LHV (Biu/sc 910 ' 911 911
Exhaust Gas Conditions
Vol. Flow (dscfm) - M 2 4181 4259 4259
Vol. Flow (ds¢fm) - M| 9,Fd (b) 3656 3914 3754
|IStack Gas Temperature (°F ) . 779 779 ‘ 779
Moisture (%V) 144 144 144
02 (%V) 827 8.56 833
ICO2 (%V) . 6.95 693 7.10
INOx (ppmvd) ; 3351 . 3042 3339
CO (ppmva) 138 141 126
THC (ppmvw) 947 938 900
Exhaust Emissions
NOx (ppmvd @ 15% 0Q2) 1566 1454 1567
INOx (Ib/hr) 87.7 85.2 897
Ox (g/BHP-hr) : 226 21.0 223
INOx (1b/MMBtu) 5.64 524 5.65
Ox (tons/yr 384 . 373 393
CO (ppmvd @ 15% 02) ' 643 67.6 59.1
CO (Ib/hr) 2.19 241 206
CO (g/BHP-hr) 0.56 0.59 0.51
CO (Ib/MMBEtu) 0.14) 0.15 013
CO (tons/yr) 9.6 10.6 9.02
THC (ppmvd @ 15% 02) 517 524 493
THC (Ib/hr) 10.] 10,7 9.8
THC (g/BHP-hr) 2.59 263 2.44
THC (1b/MMBtu) 0.65 066 0.62
THC (tons/vr) 441 46 8 430
& Based on HHV
b Used in emission calculations.
Note: Heating values based on 60°F reference.
MI19 flow rates based on 68°F reference.
10726/95 E9B-SUM.WK4
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Station CEM Results

Engine 9
I-R KVS
est Period 15 16
Load Condition Full Full
Sampling Location After SCR After SCR
Date 8/29/94 8/29/94
est Time 0959-1330 1413-1549
mbient Conditions
Barometric Pressure (in. Hg) 2945 2939
[Ambient Temperature (°F) 87 93
Relative Humidity (%) 331 318
Abs. Humidity (Ib H2O/b dry air) 9.3 112
Engine Operating Conditions
Brake horespower (BHP) 1809 1800
Load (%) 90 920
Engine Speed (rpm) 33] 331
Fuel Flow (s¢f/min) 270 265
Heat Input (MMBtwhr) (a) 16.1 158
Heat Rate (Btw/BHP-hr, HHV) 9051 8924
Heat Rate (Btw/BHP-hr, LHV) 8156 8041
ING HHV (Bw/scf) 1011| 1011
ING LRV (Btu/scf) 911 911
[Exhaust Gas Conditions
Vol. Flow (dscfm)- M 2 4259 4259
Vol. Flow (dscfm) - M19,Fd  (b) 3890 3804
Stack Gas Temperature (°F) 779 779},
Moisture (%V) 14.4 14.4]
02 (%V) 360 8.56
CO2 (%V) 6.78 6.80
NOx (ppmvd) 677 775
CO (ppmvd) 103 102
THC (ppmvw) 949 1001
Exhaust Emissions
INOx (ppmvd @ 15% 02) 325 3N
INOx (Ib/hr) 18.8] 211
[NOx (g/BHP-hr) 473 532
INOx (Ib/MMBtu) 1.17 1.33
NOx (tons/yr) 82.5 925
ICO (ppmvd @ 15% 02) 49.4 486
CO (Ib/hr) 1.75 1.69
CO (g/BHP-hr) 044 042
_CO (Ibt/MMB1u) 0.11} 0.11
CO (1ons/yr) 7.65 7.39
THC (ppmvd @ 15% O2) 532 559
THC (Ib/hr) 10.7 11.1
'THC (g/BHP-hr) 2,69 279
THC (1b/MMBiu) 0.67 0.70
THC (tons/vr) 470 485
a Based on HHV
b Used in emission calculations.
Note: Heating values based on 60°F reference.
MI9 flow rates based on 68°F reference.
10/26/95
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Station CEM Results

Engine 8
I-RKVS
A B C D E F G
92%/8° 85%/%° 84%/5° 88%/5° 88%/8° 87%/11° 80%/11°
83094 8/30/94 8730194 83094 8/30/94 8730194 8/30/94
0745-0815 0903-0944 1013-1042 1100-1145 1150-1228 1234-1302 1307-1339
2941 2942 2943 2042 2941 29.40 2939
73 78 82 85 86 89 90
66.4 55.5 470 43.2 40.7]. 378 36.4
11.7 1.6 114 11.3 113 11.6 114
1846 1693 1656 1708 1783 1687 1621
92 85 84 88 88 87 80
330 329 327 323 335 333 333
267 265 276 | 277 276 254 247
159 15.8 16.5 16.5 16.5 15.1 14.7
8757 9477 10094 9819 9375 9116 9226
7893 8542 9098 8850 8450 8216 8315
1009 1009 1009 1009 1009 1009 1009
G LHV (Btwscf) 910 210 9210 910 210 o210 210
Exhaust Gas Conditions
Vol. Flow (dscfm) - M 2 4531 4572 4553 4518 4517 4517 4579
Vol. Flow (dscfm) - M19. Fd (b) 4927 4978 5229 5143 5040 " 4582 4567
Stack Gas Temperature (°F) 746 739 756 766 762 749 733
Moisture (%V) 12.0 11.8 1.7 11.8 11.9 12.1 1.8
11.3 115 116 114 112 11.] 113
5.19 5.06 5.0] 513 523 5.30 5.12
64.6 533 48.7 557 60.0 67.0 55.)
378 419 364 i 394 399 451
2333 3569 4143 2897 2683 1926 3298
39.7 334 30.8 345 36.5 40.3 340
228 1.90 1.82 2.05 2.17 220 1.80
0.56 0.5] 0.50 0.54 0.55 0.59 0.50
0.14 0.12 0.11 0.12 0.13 0.15 0.12
! 10.0 8,32 7.99 8.98 9.48 9.63 7.89
CO (ppmvd @ 15% 02) 232 263 230 205 C 240 240 278
CO (Ib/hr) £10 9.10 8.29 742 8.65 7.96 8.98
CO (g/BHP-hr) 1.99 244 2.27 1.97 2.20 2.4 2.51
CO (Ib/MMBuw)) I 0.51 0.58 0.50 045 0.53 0.53 0.6]
ICO (tons/yr) 35.5 39.8 36.3 32.5 379, 349 393
THC (ppmvd @ 15% 02) ' 1631 2534 2964 2033 1854 1317 2305
[THC (Ib/hr) ’ 325 50.2 61.1 42.1 382 25,0 425
[THC (¢/BHP-hr) 8.0 134 16.7 11.2 9.7 6.7 11.9
THC (Ib/MMBtu) 2.04 317 3 255 2.32 1.65 2.89
[THC (tons/vr) 142 220 268 184 167 109 13@‘
a Based on HHV
b Used in emission calculations,
Note: Heating values based on 60°F reference,
M19 flow rates based on 68°F teference.
10/26/95 E8-PSUM.WK4
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sdg/gri/camp-4

Test-rpt.rev

Station CEM Results

Engine 1
C-B GMVA-10
i 6
Coadition Intermediate
Sampling Location Exhsust
825/94
0952-1020
bient Conditions
Barometric Pressre (in. Hy) 29.52
<t Temperature (F) 7]
Relative Humidity (%) 347
b idity (Tb H20/b dry air 8.9
[Brake horespower (BHP) 1159
Load (%) 87
Engine Speed (rpm) 296
[Fuel Flow (scfimin) (a) -
fHeat Input (MMBawhr) -
Heat Rate (BaBHP-br, HHV) -
Heat Rate (BtwBHP-hr, LHV) -
G HHV (Buw/sct) 1009
G LHV (Btw/s 910
Exhsust Gas Conditions
ol. Flow (dscfm) « M 2 NA
ol. Flow (dscéim) - M19, Fd -
Stack Gay Temperature (°F) 17
Moisture (%V) 7.30
02 (%V) 146
02 (%V) 3.43
INOx (ppanvd) 141
O (ppmvd) 790
C (pomvw 1353
Exhaust Emissions
Ox (ppowvd @ 15% 02) 132
INOx (Tivhr) -
INOx (g/BHP-hr) -
Ox (IvMMBta) -
O= (ton: -
O (ppmvd @ 15% 02) 739
O (Thvhr) -
O (2/BHP-hr) -
L ﬂUM:MBtI.l) -
O L —
C (pprvd @ 15% 02) 1364
C (Ttvhr) . -
C (¢/BHP-hr) -
C (IvMMB) -
C (tons/y, -
a leﬂwmummuﬁm&ummmﬁaedm

B-15
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b Used in emission calculations

Test Period 3 4
Equipment Turbine Turbine
Date 10/05/94 10/05/94
Test Time 1230-1755 1843-2133
Ambient Conditions
Barometric Press (" Hg) 29.34 29.35
Ambient Temperature (F) 5724 5148
Relative Humidity (%) 51.26 75.12
Absolute Humidity (Ib H20/10001b dry air) 5.11 6.04
Operating Conditions
Brake horsepower (BHP) 20000 20000
Fuel Flow (scf/min) 3298 3298
Heat Input (MMBtu/hr) 203 203
{[Heat Rate(Btu/BHP-hr, HHV) 1015) 10151
Heat Rate(Btu/BHP-hr, LHV) 9142 9142
NG HHV (Btwscf) 1026 1026
NG LHV (Buw/scf) 924 924
Exhaust Gas Conditions
Vol. Flow (dscfim) - M 2 (b) 232503 214147
Vol. Flow (dscfm) - M 19 185603 184460
Stack gas temp (F) 239 430
Moisture (%V) 4.03 4.46
02 (%V, dry) 17.7 17.6
CO2 (%V, dry) 2.00 2.00
NOx (ppmvd) 414 39.6
CO (ppmvd) 132 16.6
THC (ppmvw) ND
Exhaust Emissions
INOx (ppmvd @ 15% 02) 75.6 719
NOx ISO (ppmvd) 75.0 73.8
NOx (Ib/hr) 68.9 60.7
NOx (g/BHP-hr) * 1.56 1.38
NOx (Ib/MMBtu) 034 0.30
INOx (tons/yr) 302 266
CO (ppmvd @ 15% 02) 24.1 302
CO (Ib/hr) 134 15.5
CO (g/BHP-hr) * 0.30 0.3s
CO (Ib/MMBtu) 0.07 0.08
CO (tons/yr) 58.6 68.0
THC (ppmvd @ 15% 02) - -
THC (Ib/hr) -J -
THC (¢/BHP-hr) * - o
THC (Ib/MMBtu) o] -
|MHC (tons/yr) —‘ =
a2 Based on HHV

* Calculated using rated horsepower of 20,000 BHP
Note: Based on operating parameters, turbine appears to be at full load.

10/26/95
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GRI Campaign 6 - Station 6A CEM Results |

b Used in emission calculations.

NA = Not available

10726/95

Note: Heating values based on 60°F reference.
MI9 flow rates based on 68°F reference.

Engine 10
Clark BA-5
est Period 1 3 2
Load Condition Full Low Full
Sampling Location Exhaust Exhaust Exhaust
11/04/m4 11/04/94 11/05/94
1000-1224 1448-1603 0936-1209
arometric Pressure (in. He) 26.36 2635 29.27
Ambient Temperature (°F) 62 51 62
Relative Humidity (%) 627 93.0 293
1b H20/1000 1b dry air) 8.2 8.1 35
Engine Operating Conditions
Brake horespower (BHP) 851 725 910
Load (%) 94 80 100
Engine Speed (rpm) 299 30) 299
Fuel Flow (scf/min) 161 147 174
Heat Input (MMBtwhr)  (a) 98 89 10.5
Heat Rate (BowBHP-hr, HHV) 11627 12468 11737
Heat Rate (Btw/BHP-hr, LHV) 10529 11291 10627
NG HHV (Brw/sef) 1025 1025 1021
NG LHV (Bhwscf) ! 928 928 924
Exhaust Gas Conditions
Vol. Flow (dscfm) - M 2 7163 7313 7493
Vol. Flow (dstfin) - M19, Fd (b) 4272 4356 4679
Stack Gas Temperature (°F) 458 436 455
Moisture (%V) 104 88 80
02 (%V dry) 142 149 143
CO2 (%V dry) 43 39 44
NOx (ppmvd) 914 373 1337
ICO (ppmvd) 86.3 95.5 926
|ITHC (ppmvw)  (¢) N, N 970
NOx (ppmvd @ 15% 02) 805 367 1195
INOx (Ib/hr) 280 11.6 44.8
NOx (g/BHP-hr) 149 7.28 223
NOx (Ib/MMBtu) 2.87 131 4.26
INOx (tons/ 122 50.9 196
CO (ppmvd @ 15% 02) 76.0 939 82.8
lco (b 161 18] 1.89
CO (g/BHP-hr) 0.86 1.13 0.94
CO (Ib/MMBtu) 0.16 0.20 0.18
ICO (tons/yr) 7.04 7.94 827
[THC (ppmvd @ 15% 02) ] S 943
(THC (ib/hr) — ] 12.3
THC (g/BHP-hr) —— — 6.12
THC (Ib/MMBHu) —] 1.17
(THC (tons/vr) ] 538
a Based on HHV

¢ THC analyzer equipment failure. A new instrument armived on site late on 11/04/94.

B-17
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GRI Campaign 6 - Station 6C CEM Results

Engine 15
C-B GMVC-10
est Period 9 10 11
Load Condition Full Full Intermediate
Sampling Location Exhaust Exhaust Exhaust
11710/94 11/10/94 1171194
1030-1500 1546-1801 8930-1140
26.72 26.64 26.66
53 58 53
46.5 362 62.6
b H20/1000 Ib dry air) 4.4 4.2 58
Engine Operating Conditions
1827 1830 1523
102 102 - 8BS
300 300 299
266 266 265
16.0 16.0 16.0
£900 8884 10667
8061 8046 9661
1020 1020 1020
924 924 924
7570 7588 7363
Vol. Flow (dscfim) - M19,Fd  (b) 7972 7749 8769
Stack Gas Temperature (°F) 581 576 552
’Moimm_: (%V) 7.00 7.00 6.90
02 (%V dry) 15.0 14.8 15.5
ICO2 (%Y dry) 3.68 3.69 336
INOx (ppmvd) 560 638 278
ICO (pprivd) 71.2 71.1 76.2
[THC (ppmvw) 971 957 1300
Exhaust Emissions
INOX (ppmvd @ 15% 02) 560 620 306
INOx (Ib/hr) 319 354 17.5
INOx (g/BHP-hr) 7.93 8.77 5.20
Ox (IMMBtu) 1.99 221 1.09
Ox (tons/yr) 140 155 76.5
CO (ppmvd @ 15% 02) 71.2 69.1 839
CO (Ib/hr) 247 2.40 291
CO (g/BHP-hr) 0.61 0.59 0.87
CO (IvMMBtu) 0.15 0.15 0.18
ICO (tonsyr) 10.8 10.5 12.8
ITHC (ppmvd @ 15% 02) 1044 1000 1538
THC (Ib/hr) 20.7 19.9 30.5
'THC (g/BHP-hr) 5.15 4.92 9.08
THC (Ib/MMBtu) 1.29 1.24 1.91
[THC dons'yr) 90. 87.0 134
a Based on HHV

b Used in cmission calculations,

Note: Heating values based on 60°F refarence.
M19 flow rates based on 68°F reforence.

B-19
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GRI Campaign 6 - Station 6C CEM Results
Engine 11
C-B GMVC.10
l?m Period 19 22 21 20 24
Load Condition Full Intermediate | Intermediate Full Full
i Exhaust Exhsust Exhaust Exhaust Exbaust
11/15/94 11/15/94 11/15/94 11/1594 11/15/94
1020-1120 1225-1300 1350-1415 1622-1655 1730-1813
27.02 26.97 26.93 26.91 26.89
50 55 57 55 51
335 28.7 26.0 29.3 36.2
2.8 29 2.8 2.9 3.1
1799 1569 1465 1724 1669
100 87 86 101 95
300! 301 284 285 292
236 217 199 224 221
eat Input (MMB/hr) (a) 14.2 13.1 12.0 13.5 13.3
Heat Rate (Buw/BHP-hr, HHV) 8038 8474 8323 7961 8113
eat Rate (BtwBHP-hr, LHV) 7281 7676 7539 7211 7349
G HHV (Btwiscf) 1021 1021 102] 1021 1021
G LHV (Biw/sc 925 925 925 925 9235
Exhaust Gas Conditions
-M2 7501 7310 6833 7019 772
ol. Flow (dsefm) - M19, Fd (b) 6983 6880 6243 6312 6528
592 569 561 583 576
6.7 6.5 6.5 7.0 6.8
149 15.3 15.3 146 14.9
3.8 36 35 39 37
870 309 364 1426 757
63.6 719 74.0 57.0 65.3
958 1226 1092 895 973
Exhaust Emissions
Ox (ppmvd @ 15% 02) 857 326 l 380 1338 745
Ox (Ib/hr) 43.5 15.2 16.3 645/, 354
Ox (2/BHP-hr) } 1.0 4.39 5.03 17.0 9.6
Ox (I’ MMB1y) | 3.05 1.16 1.35 4.77 2,65
[NOx (tons/yr) l 191 66.6 712 282 155
0 (ppmvd @ 15% 032) | 62,7 82.2 77.3 534 64.2
O (Ib/hr) 1.94 234 201 1.57 1.86
CO (g/BHP-hr) 0.49 0.68 0.62 0.41 0.50
CO (Ib/MMBtu) 0.14 0.18 0.17 0.12 0.14
CO (rons/yr) 848 10.2 8.8 6.86 8.14
THC (ppmvd @ 15% 02) 1012 1384 1219 1027
[THC (Ib/hr) 17.9 225 18.2 17.0
[THC (¢/BHP-hr) 4.51 6.49 5.62 4.61
[THC (Jb/MMBtu) 1.25 1.72 1.51 1.27
THC (tons/vr) 78.3 98 79.5 74.3
a Based on HHV
b Used in emission calculations.
Note: Heating values based on 60°F reference.
MI19 flow rates based on 63°F reference,
10/26/95 E11-8UM.WK4
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GRI Campaign 6 - Station 6C CEM Results

Engine 9
C-B GMVA-10
est Period 12 13 14
Load Condition Intermediate Full Full
Sampling Location Exhaust Exhaust Exhaust
Date 11/11/94 11/12/94 11/12/94
est Time 1600-1300 1000-1405 1515-1645
mbient Conditions
arometric Pressure (in. Hg) 26.59 26.49 2647
mbicnt Temperature (°F) 65 57 59
clative Humidity (%) 458 85.6 82,9
bs. Humidity (Ib H20/1000 Ib dry air) 6.6 9.3 10.0
Engine Operating Conditions
Brake horespower (BHP) 1078 1232 1234
Load (%) 88 100 100
Engine Speed (rpm) 299 300 300
Fuel Flow (s¢f/min) 168 174 173
Heat Input (MMBtwhr)  (a) 10.1 10.5 104
Heat Rate (Btw/BHP-hr, HHV) 9511 8631 8566
Heat Rate (Btw/BHP-hr, LHV) 8652 7851 7792
G HHV (Btw/scf) 1020 1020]. 1020
G LHV (Btwscf) 928 928 928
Exhaust Gas Conditions
ol. Flow (dscfm)- M 2 4991 4715 4690
'Vol. Flow (dscfm) - M19, Fd (b) 5079 4845 4756
Stack Gas Temperature (°F) 576 586 590
oisture (%V) 7.2 8.3 84
2 (%V dry) 151 14.6 145
CO2 (%V dry) 359 3.91 3.95
Ox (ppmvd) 299 396 391
CO (ppmvd) 69.2 67.6 67.1
C (ppmvw) 2624 1342 1309
Exhaust Emissions
f;le (ppmvd @ 15% 02) 302 368 358
Ox (Ib/hr) 109 13.7 133
Ox (g/BHP-hr) 4.58 5.06 4.89
Ox (Ib/MMBtu) 1.08 1.31 1.28
Ox (tons/yr) 47.7 60.2 58.2
O (ppmvd @ 15% 02) 69.9 62.8 61.6
ICO (Ib/hr) 1.53 143 1.39
CO (2/BHP-hr) 0.64 0.53 0.51
CO (Ib/MMBty) 0.15 0.14 0.13
CO (tons/yr) 6.71 6.25 6.09
[THC (ppmvd @ 15% 02) 2856 1360 1311
[THC (Ib/hr) 358 17.7 16.9
THC (¢/BHP-hr) 15.0 6.50 6.22
[THC (Ib/MMBtu) 354 1.69 1.62
|THC (tons/vr) 157 77.3 74.1
a Based on HHV

b Used in emission calculations.

Note: Heating values based on 60°F reference.
M19 flow rates based on 68°F reference.

10/26/95
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GRI Campaign 6 - Station 6A CEM Results

Engine 12
Clark HBA-5
4 5
Low lntermediage
Exhaust Exhaust
11/04/94 1170594
1702-1832 1345-1802
Barometric Pressire (in. Hg) 26.37 2647
[Ambient Temperature (°F}) ' 51 71
¢lative Humidiry (%) N3 23.2
1b H20/1000 Ib dry air) 80 4.3
Engine Operatin Conditions
741 839
75 84
301
150
9.0
10947
99]2
1021
924
4502 4473
(b) 4759 4617
540 592
6.8 6.9
15.7 15.1
33 37
496 1030
228 198
NMl 1327
1053
340
184
3.76
INOx (tons/yr) 149
CO (ppmvd @ 15% 02) 202
CO (Ib/hr) 397
(CO (g/BHP-hr) 215
CO (I/MMBtu) 044
ICO (tons/yr) 174
THC (ppmvd @ 15% 02) 1457
[THC (1b/hr) 16.4
;THC (g/BHP-hr) 8.86
THC (Ib/MMB) 1.81
|THC (tons/yr) 718
& Based on HHV

b Used in emission calculations,
¢ THC analyzer cquipment failure, A new instrument arrived on site late on 11/04/04,
NA = Not available
Note: Heating values based on 60°F reference.
M19 flow rates based on 68°F reference,

10726195
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GRI Campaign 6 - Station 6C CEM Results

Engine 13
C-B GMWC-10
15 16 17 18 3
Full Full Intermediate Full Full
Exhaust Exhaust Exhaust Exhaust Exhaust
11/14/94 11/14/94 11114194 1111494 11/14/94
1030-1130 1510-1549 1700-1745 1855-192% 20252100
26.75 26.76 26.79 26.83 26.87
62 66 64 55 51
240 209 243 427 52.5
3.2 32 34 4.3 4.5
3352 3054 2822 3172 3092
9% 95 88 91 92
250 230 230 249 240
459 421 389 440 426
27.8 25.5 23.6 26.6 258
8423 8478 8481 8527 8474
7625 7675 7677 7720 7671
1025 1025 1025 1025 1025
928 928 028 928 928
14164 12594 12422 13942 13360
13104 11888 11794 13514 12978
653 651 615 621 617
6.91 7.06 6.67 6.77 6.85
14.7 14.6 15.0 15.1 15.1
.84 3.96 3.66 3.68 372
1695 2105 1425 1204 1449
114 119 94.9 105 103
1710 1743 1759 1785 1754
1605 1971 1432 1226 1454
159 179 120 116 135
21.5 26.6 193 16.7 19.8
5.72 7.02 5.10 4,37 50
697 785 527 510 590
108 11 95.4 107 104
6.53 6.14 4.88 6.16 5.82
0.38 0.91 0.78 0.88 0.85
0.23 0.24 021 0.23 0.23
28.6 26.9 214 27.0 25.5
THC (ppmvd @ 15% 02) 1739 1756 1895 1951 1902
THC (ib/hr) 60,0 55.5 55.4 64.4 60.9
THC (g/BHP-hr) 8.11 825 8.90 921 8.93
'THC (Io/MMBtu) 2.16 218 2.35 242 236
[THC (tons/yr) 263 243 243 g 267
a Based on HHV
b Used in emission calculations,
Note: Heating values bascd on 60°F reference,
M19 flow rates based on 68°F reference.

E13-S5UM.WK4




GRI Campaign 6 - Station 6B CEM Results
Turbine
Solar Taurus
6 7 8
Full Full Low
Exhaust Exh Exh
11/07/94 11/08/94 11/08/94
1709-1823 0915-1344 1700-1912
Barometric Pressure (in. Hg) 26.5]1 26,50 26.47
Ambient Temperature (°F) 69 76 67
Relative Humidity (%) 442 47.2 45.6
Abs. Humidity (1b H20/1000 Jb air’ 7.5 104 7.2
(Turbine Operating Conditions
Brake Horsepower (BHF) 4203 4709 3934
IPercent Load (%) 95 95 7
TS Temperature (°F) 1401 1400 1305
Power Turbine Speed (rpm) 12458 12250 11567
ICompressor Suction {psig) 463.7 478.3 471.8
((Compressor Discharge (psig) 6451 658.1 6272
Suction Temperature (°F) 76.5 76.8 79.1
Discharge Temperature (°F) 130.3 129.0 1254
Fuel Flow (scf/min) 7093 745.0 600.7
Heat Input (MMBrwhr) 428 450 36.2
Heat Rate (Bn/BHP-r, HHV) 9040 9691 9355
Heat Rate (BtwBHP-hr, LHV) 8187 87381 8475
1020 1021 1021
924 925 925
29192 30964 27544
Vol. Flow (dscfm) - M19, Fd 25757 26581 2331 1
Stack Gas Temperature (°F) 954 941 902
Moisture (%V) 64 6.5 6.1
02 (%V dry) 16.0 159 16.3
CO2 (%V dry) 32 32 2.9
NOx (ppmvd) 715 70.8 56.0
CO (ppmvid) Nﬂ N NI
{THC (ppmvw) N Nﬂ NI
Exhaust Emissions
r;xox (pPmvd @ 15% 02) 86.5 84.1 723
NOx ISO (ppmvd @ 15% 02) 913 918 764
INOx (1b/hr) 132 135 2.3
INOx (g/bhp-hr) 12 1.3 11
INOx (Ib/MMBtu) 0.3 0.3 0.3
NOx (1ons/ 578 58.0 409
CO (ppmvd @ 15% 032) — el —
}CO (Ib/hr) vea] — ey
(CO (g/bhp-hr) — o] —
ICO (Ib/MMBtu) — ] —
ICO (tons/yr) —— ] =
(THC (ppmvd @ 15% 02) e = -
[THC (1b/hr) e ans -
ITHC (g/bhp-hr) v -
THC (I/MMBiu) ] -T] -
Note: Emission rates are based on the M-19 volumetric flowrate.,
Turbine load is based on available joad at ambient conditions during testing.
Heating values based on 60°F reference,
M19 flow rates based on 68°F reference.
T-SUM.WK4 10727795
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Appendix C
CEMS Summary Data

This appendix presents a summary of the raw CEMS concentration data for all engine and
turbine test runs, Each summary includes the average, standard deviation, maximum, and
minimum concentration (e.g., ppmv and percent volume) measured for each pollutant during
a given run. Pollutants measured include oxygen, total hydrocarbons, carbon monoxide,
carbon dioxide, nitrous oxides, and sulfur dioxide. '

C-1




Summary of CEM Concentrations for

Daily Averages

Date Time Statistic

3/12/94 1042-1557 Average

Std. Dev.

RSD
Max.
' Min.
3/13/94 1240-1816 Average

Std. Dev.

RSD
Max.
Min. -

02
(%)
156.37
0.11
0.01
15.75
15.13
11.44
0.16
0.01
12.11
11.08

THC

(Ppm)
715.46
117.57
0.16
1197.27
333.58
220.22
78.04
0.35
440.62
31.51

C-2

S Testing

Co
(Ppm)
78.81
14.28
0.18
108.46
45.88
355.46
47.52
0.13
460.43
247.75

C.1 Campaign 2

Co2 NOx

(%) (Ppm)
227 23267
005 34.54
0.02 0.15
2.39 33025
211 14423
3.86 1819.48
0.10 91.83
0.03 0.05
4.19 2092.46
3.58 1619.97

S02
(Ppm)
-0.04
0.58
-13.06
1.19
-1.63
7.28
0.69
0.09
8.91
4.65




Test

Full Load

Average

Std. Dev.

RSD
Max
Min

CEM Summary for GRI/AEEEM
6/14/94
Engine Time 02 THC
(%) . (ppm)
102 1600-2100 9.6 1666.1
0.31 65.03
3.2% 3.9%
10.89 2006.05
8.83 1567.07
C3

co
(ppm)
202.7
6.51
3.2%
23229
191.17

co2

(%)
7.0
0.25
3.6%
7.41
6.29

C.2 Campaign 3

NOx
(ppm)
1748.5
360.64
20.6%
2757.10
472.19




Test

Full Load

Reduced Load

Low Load

Average

Std, Dev.

RS8D
Max

Min
Average

Std. Dev,

RSD
Max

“Min

Average

Std. Dev.

RSD
Max
Min

CEM Summary for GRl/O

6/15/94

Engine Titme 02
(%)

102 0832-1314 9.4

0.08

0.68%

9.56

927

102 1437-1637 9.9

0.08

0.86%

10.05

9.69

101 1831-1935 1.0

0.04

0.33%

11.06

10.90

C4

THC

(ppm)
1677.1
18.50
1.10%
1725.49
1627.18
1802.6
39.10
2.17%
2010.24
17090.61
2269.2
22,00
0.97%
2321.03
222510

co

(Ppm)
216.5
3.41
1.57%
2. 4.90
208.91
246.5
2.33
0.94%
251.53
239.96
208.7
1.58
0.76%
211.47
205.26

coz2
(%)

0.53
7.21%
15.51
7.02

0.07
1.01%
727
6.98

0.03
0.53%
6.45
6.31

NOx

(ppm)
1656.8
72,60
4.38%
1803.66
1432.09
824.8
75.09
9.10%
968.90
670.09
259.0
8.82
3.40%
279.40
233.16




Test

Full Load

Load Increase

" '’

enelé
o o
Engine Time

S ()
Average 101 0915-1405° 95
std. Dev. 0. 13
RrRSD 1.36%
Max 9.81
Min 9.26
Average 1014 14151 806 9.3
std. Dev. 0.04
RrRSD 0.46%
Max 9.36
Min 913

10

(oom)
19408
2062
1.52%
2027 29
1891.1 1
1879.0
21.20
1.13%

1944.55
1830.26

cO

W

m
28R4

505
1.95%
268.05
246.73
257.6
1.82
071%
263.07
252,55

i

co2 o)

(h 1 \2910
172% 12 3%
T4 162188
cor 93834
73 AS5A7
0.05 45.99
0.68% 2. 96%
7.39 4708. 45
7.44 1452. A9




F U//[aad 0 THE co
(%) (Ppm) m
0925-1115 14.7 1128 9 o)
Sty Dey, 0.04 27.81
RSD 0.29 259
Max 14.75 1222 37
Min 1462 1078.03
Reduceq Loag Average 4 1345.1503 15.4 12646
Sty Dey, C 0.03 52,73 .
RsD L 0.29 4.2% 4.19
Max _ 15.45 1382 17 68.69
Min 15.33 1124 32 58.80
Low Loag Average 2 1800-1900 15,1 3116.8 124 5
Sta. Dey, 0.02 74.50 3.29
Rsp 0.19 249 2.6%
Max 15.10 3336.29 132 58 _
Min 15.02 296145 120,28 -




Test

Full Load

Full Load

Average

Std. Dev.

RSD
Max

Min
Average

Std. Dev.

RSD
Max
Min

CEM Summary for GRIAMEEEES

6/19/94

Engine Time 02
(%)
13.0

0.04
0.3%
13.14
12.85
2 1630-2018 13.0
0.02
0.1%
13.07
12.99

2 1105-1428

C-7

THC
{ppm)
827.8
19.32
2.3%
894.70
792.43
818.2
13.55
1.7%
851.15
782.70

co
(ppm)

B1.0
0.80
1.1%
82.78
78.49
80.4
1,27
1.6%
82.82
78.55

co2
(%)

0.04
0.6%
5.82
5.68

0.04
0.7%
5,08
493

NOx

(ppm)
1286.5
36.13
2.8%
1339.21
1192.30
1366.3
53.28
3.9%
1428.91
1219.38




Test

Full Load

Average

Std. Dev.

RSD
Max
Min

CEM Summary for GRS

- 6/20/94
Engine Time 02 THC
(%) {(ppm)

2 1240-1747 13.2 864.5
0.14 31.27

1.0% 3.6%

13.42 958.42

12.99 807.50

C-8

co
(ppm)
83.7
2.33
2.8%
86.27
78.57

coz
(%)

0.08
1.5%
5.24
5.00

NOx
(ppm)
994.3
230.88
24.1%
1408.04
807.84
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Station 3B GC Results

GRI Campaign 3
Stack
Engine Condit Poll Cone. Conc. Cone. E Rate
(ppmavd
(pprovw) | (pptnvd) @15% 02) Q(b/kr) (¢/BHP-hr) | (WMMBt) | (tonatyr)
2 Test ] Methane 2382 2575 2620 276 14.0 3.29 121
GMV-10TF 81% Load |Ethane 493 533 542 108 5.46 1.28 471
2 Tent2 (Methane 542 604 451 5.85 232 0.56 256
GMV-10TF 104% Load _|Ethane 105 117 87.4 213 0.84 0.20 9.32
2 Tent 3 Methane 568 626 468 6.07 24 0.58 26.6
GMV-NTF 104% Load _|Ethane 110 121 0.6 2.21 0.88 0.21 9.7
—
01730196 GC-SUMA WK4

D-3




D.2 Campaign 4

GC Results
Test Sample | Stack
Engine Period Location Pollutant Conc. Conc. Emission Rate
Epmvw) | ony | Gbhr) | @/BHP-hr) | (omsym)
Engine 4 Test 7 Before CO  |Methane b —_— —_ — _—
C-B 97% Load Catalyst Ethane 40.5 47.7 1.4] 0.370 6.18
GMVC-10C ,
Engine 4 Test 9 Before CO  |Methane s — — — —_—
C.B 93% Load Catalyst Ethane 41.9 48.5 1.45 0.392 6.34
GMVC-10C
Engine 8 Test 11 Methane b —_— —_— — -_
IR 89% Load Ethane 53.64 37.1 1.40 0.357 6.14
KVS
Engine 8 Test 12 Methane - —_— — —_— —_—
I-R 82% Load Ethane 94.7 66.2 2.34 0.648 10.3
Kvs
Engine 9 Test 13 Before SCR  |Methane e — — — -
I-R 88% Load Catalyst Ethane 249 13,6 0.497 0.128 2,18
KVS '
Engine 9 Test 15 After SCR  |Methane " —_— — — —_—
I-R 90% Load Catalyst Ethane 27.5 15.4 0.583 0.146 2.55
KVS
|
** Methane measurements unavailable due to instrument malfunction 1
|
GCSUM4.WK4
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Engine 15
“Bomyc,,

Engine 15
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Appendix E
GC Summary Data

This appendix presents a summary of the raw GC data. It includes the chromatograph areas
and heights used to calculate pollutant concentrations for all engine and turbine test runs.
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E.2 Campaign 4
August 25, 1994: Run 23 (C1-C7 @ 16 ppmv)

Concentration Responge Pactor
Compound (ppmv) Area Height Area Height
Methane 16.3 2359395 426763 6.91E-06 3,82E-05
Ethane 16.3 4173186 809332 3,91E-06 2,01E-05
Propane 16.3 6;;3;59_“

968062 2.66E~06 1.6BE-05

¥

: A 4 LRGP LBk, 5 R A0 s =

Pentane 16.4 9827194 1219228 1.67E-06 1.358-05
Hexane 16.9 16666632 1446698 1.012-06 1.17E-05
Heptane " 14.0 22838192 1014833 6.13E-07 1.38E-05

Augqust 25, 1994: Run 24 (C1-C7 @ 100 ppmv)

Concentration . Response Factor
Compound (ppmv) Area Height Area Height
Methanes 100 12707296 2511277 7.87E=06 3.98E-05
Ethane 100 24441744 4940051 4.09E-06 2.02E-05
Propane 100 36146912 5617562 2.77E-06 1,78E-05
Butane 100 55477984 6522515 1.8E~06 1.53E-05
Pentane 100 70451136 7107283 1.42E-06 1.41E-05
Hexane 100 121871680 8048749 8.21E-07 1.24E-05
August 25, 1994: Run 31 (Unit 4 Run 1 Low Level @ 18:24:57
Concentration (ppmV)
Compound Area Height Area Height
Methane OFF SCALE OFF SCALE NA NA
Ethane 41895458 . 6166297 171.409 124.823
Propane 47578344 7214461 131.627 128.427
Butane 81768064 7942419 147.38%8 121.76%
Pentane OFPF SCALE OFF SCALE 0.000 0.000
Hexane OFF SCALE OFF SCALE 0.000 0.000
August 25, 1994: Run 32 (Unit 4 Run 1 Low Level (] 18:50:01
Concentration (ppmV)
Compound Area ‘Height Area Height
Methane OFF SCALE OFF SCALE NA NA
1979172 §& 40.064
& ) 1272051 &% 22.644
Butane 9758970 1220798 17.591 18.717
Fentane 10834912 1272214 15.379 17.900
Hexane 12630024 1364975 10.363 16.959
Auguet 25, 1994: Run 33 (Unit 4 Run 1 Low Level @ 19:19:46
Concentration (ppmv)
Compound Area Height Area Height
Methane OFF SCALE OFF SCALE N
2022515
6210208 787341 17.180
5235882 €46644 9.438
5601005 657671 7.950
5676941 575048 4.658

E-3




August 26, 1994, Run 35 (Cl-c6 @ 100 ppmV)
Concentration Response Factor
Compound (ppmv) Area Height Area Height
Methane 100 14821157 2406885 6.75E-06 4.15E-05
Ethane 100 30049648 4594525 3.33E-06 2.18E-g5
Propane 100 47163072 5322077 2.12E-06 1.88E-05
Butane 100 64594400 5940787 1.55E=-06. 1.68E~05
Pentane 100 OFF SCAL OFF SCALE NA NA
Hexane 100 OFF scar orFr scarg NA NA
August 26, 1994: Run 49 (Cl-C7 @ 100 pPpmv)
Concentration Response Factor
Compound (ppmv) Area Height Area Height
Methane 100 10695248 2205238 9.35E-06 4.53E-05
Ethane 100 20714880 4102766 4.83E-0¢ 2.44E-05
Propane 100 31533600 4783184 3.17E-06 2,.09E-05
Butane 100 47877984 5752483 2.09E-06 1.74E-~05
Pentane 100 68225216 6946883 1.47E-06 l.44E-05
Hexane 100 1.22E os 8121763 8.22E-07 1.23E-05
August 26, 1994: Run s (Unit 4 Inlet High Load @ 15
_ Concentration (pPrmV)
Compound  Area Height Area  Height
Methane OFF SCAL OFF scCaL NA NA
EthaleBEFSEsa5e3T 1710105 I 41.877 |
Propane 3668096 491877 11.632 10.283
Butane 3293896 414818 6.880 7.211
Pentane 3997981 462522 5.860 6.658
Hexane 5368208 559219 4.415 6.885

E4




August 27, 1994: Run 58 (C1-C6 @ 100 ppmv)

Concentration Response Factor
Compound (ppmv) Area Height Area Height
Mathane 100 11570576 2309218 8.64E-06 4.33E-05
Ethane 100 22296448 4307853 4.49E-06 2.32E-05
Propane 100 33324208 5001978 3E-06 2E-05
Butane 100 48526624 5922266 2.06E-06 1.69E-05
Pentane 100 67119680 7069267 1.49E-06 1.41E-05
Hexane 100 84309184 8363853 1.19E-06 1.2E-05

August 27, 1994: Run 64 (Nitrogen Blank)
) Concentration (ppmV)

Compound Area Height Area Height
Methane 678571 161646 5.865 7.000
Ethane 733033 170770 3.288 3.964
Propane 1057158 178414  3.172  3.567

Butane 1393127 187341 2.871 3.163
1507707 215975  2.246  3.055
© 301544 | . 3.605 B

August 27, 1994: Run 65 (Unit B8 Run 1 13:50:22 )
Concentration (ppmV)

Compound Area Height Area Height

Methane p{f Scal off Scale NA NA

Ethan £2430858 1967345 45.669
Propane 3070242 390666 9.213 7.810
Butane 1749320 216895 3.605 3.662
Pentane 1665573 198844 2.481 2.813

Hexane 2131461 211182 2.528 2.525

August 27, 1994: Run 66 (Unit 8 Run 1 e 14:39:12 )
Concentration (ppmv)
Compound Ares Height Area  Height
Methane Off ScalﬂOff Scale NA NA
SRR 07 2653749 R 61.603
Propane 3892358 511659 11.680 10.229
Butane 1885128 233063 3.885 3,935
Pentane 1590826 191078 2.370 2.703

Hexane 2155859 208280 2.557 2.490

August 27, 1994: Run 68 (Nitrogen Blank)
Concentration (ppmv)

Compound Area Height Area Height
Methane 1146828 149757 9.912 6.485
Ethane 171438 37489 0.769 0.870
Propane 229028 36475 0.687 0.729
Butane 236368 30468 0.487 0.514

124476

1.553 1.761

E-5




August 27, 1994:

Araa

Compound
Methane

Propane

Butane ND
Pentane ND
Hexane ND

August 27, 1994.:

Compound Area
Methane Off scal

4805315

Propane

Butane 1645142
Pentane 902861
Hexane 1051919

August 27, 1994:

Area
Off Scal

Compound
Methane

e Ko

Propane

5197370
Butane 1688248
Pentane 870275
Hexane 995474

August 27, 1994;

Compound Area
Methane Off scal
Ethane 28733312
Propane 5456256
Butane 1756613

Pentane 1882510

5814

August 27, 1994

Compound Area
Methane 1818065
Ethane 244781
Propane 248904
Butane 433129

1106837

Off Scal_Off Scale

4703501

128

o

Run 69 (Unit 8 Run 2 @ 16:35:10 )

COncentration-(ppmV)
Area
NA

Beight Height

Na

¢ 36330094 § i 843.346 doteein
515855  14.114 10.313
ND 0.000 0.000
ND 0.000 0.000
ND 0.000 0.000

Run 70 (unit 8 After Restart ¢
Concentration (ppmVv)
Area

NA

17:18:47

Beight
Off Scale

Height
NA

3792629 88.040
679380 14.420 13,582
203639 3.390 3.439
109934 1.345 1.555

93885 1.248 1.123

Run 71 (Unit 8 After Restart @
Concentration (ppmv)
Area Height

NA NA

17:49:45

Height
O0ff Scale

4111990 ‘95.453
742973 15.596 14.854
209876 3.479 3.544
106599 1.297 1.508

B7806 1.181 1.050
Run 72 (unit g After Restart @ 18:26:29
Concentration {ppmVv)
Height Area  Height
Off Scale NA NA

4337546 128.869 100.689
781846 16.373 15.631
214257 3.620 3.618
126140 1.784

2.80%

182870 §

2.186

Run 73 (Nitrogen Blank)
Concentration (ppmv)

Height Area Height

439181 15.713 19.019

55272 1.098 1,283

37522 0.747 0.750

41406 0.893 0.699

71472 l.649 l1.011
260840 8 3.110 Noigwm

E-6




August 28,

Compound
Methane
Ethane
Propane
Butane
Pentane
Hexane

Augqust 28,

Compound
Me tnane
E< hane
Irupane
Butane
Pentane
Hexane

Aucust 28,

Conmpound
Methane
Ethane

Auguzt 28,

Compound
Methane
Propane
Butane
Fentane
Hexane

August 28,

Compound
Methane
Ethane
Propane
Butane
Pentane
Hexane

E-7

Response Factor

Height
4.15E-05
2.18E-05
1.88E=~05
1.68E-05
1.49E-05
1.34E-05

14:11:56 )

1994: Run 86 (Cl-Cé @ 100 ppmv)
Concentration
(ppmv) Area Height Area
100 12780776 2406885 7.82E=-06
100 24168288 4594522 4.14E-06
100 35656864 5322077 2.8E-06
100 47504160 5940787 2.11E-06
100 60844832 6698456 1.64E-~06
100 85781632 7471712 1.17E-06
1994: Run 94 (Nitrogen Blank)
Concentration (ppmv)
Area Height Area Beight
200789 45299 1.571 1.882
207873 45981 0.860 1.001
300777 48386 0.844 0.909
384771 49528 0.810 0.834
1281490 131931 2.106 1.970
9644326 595857 11.243 7.975
19594: Run 95 (Nitrogen Blank)
Concentration (ppmv)
Area Height Area Beight
178443 39950 1.396 1.660
158324 34021 0.655 0.740
226260 34094 0.635 0.641
565448 39300 1.1%0 0.662
858382‘ 56669 1.411 0.846
"""" 242455 | [SIHRE 3,245 &
1994: Run 97 (Unit 9 Inlet €
Concentration (PpmV)
Area -Height Area Height
Off Scale Off Scale
A89TR8LIET 1146104 §
1601957 228545
562815 €l788
324486 39052
1079354 106155
1994: Run 98 (Nitrogen Blank)
Concentration (ppmV)
Area Height Area Height
1333180 294076 10.431 12.218
379036 78783 1.568 1.715
368992 59583 1.035 1.120
ND ND 0.000 0.000
ND ND 0.000 0.000
ND ND 0.000 0.000




August 29, 1994: Rup 99 (Cl-C6 @ pPpmv)

Concantration
Compound (Ppmv) Area
Methane 16.3 783252
Ethane 16.3 450844
Propane 16.3 497372
Butane 16.3 255219
Pentane 16.4 374050
Haxane 16.9 479364

Response Factor

Hoight Area
170841 2.081E-05
91687 3.61S5E-05
80253 3,277E-05
57065 6.387E-05
47062 4.384E-05
49143 3,526p-05

August 29, 1994: Run 101 (Ci1-c7 ¢ 100 Ppmv)
Reaponse Factor

Concentration
Compound (ppmv) Area
Methane 100 16733856
Ethane 100 33513360
Propane 100 51557088
Butane 100 70065024
Pentane 100 OFPF scaLE
Hexane 100 OFF SCALE

Height Area
2566907 5,976E-06
4921821 2.984E-06
6630992 1,94E-06
8605894 1.427E-06

OFF SCALE NA
OFF SCALE NA

August 29, 1994: Run 103 (Unit 9 outlet ]

Compound Area
Methane OFF scarr
Ethane 13341808
Propane 3812670
Butane 2311710
Pentane 2371272
Hexane 15069672

Height
OFF SCALE
1914242
474997
296537
279166
1069791

Concentration (PpmV)

Area Height
NA NA
39.810 38,893
7.395 7.163
3.299 3.44¢
Na NA
NA . Na

August 29, 1994: Run 104 (Unit 9 oOutlet e

Compound Area
Methane OFF SCALE
Ethane 6555584
Propane 3011496
Butane 2428237
Pentane 2505144
Hexane 2222502

Height
OFF SCALE
lo60823
376402
285721
279216
238147

Concentration (ppmv)
Area Height

NA NA
19.561 21.553
5.841 5.676
3.466 3.320
NA NA
NA NA

August 29, 1994: Run 105 (Unit 9 Outlet @

Compound Area
Methane OFF SCALE
Ethane 9827251
Propane 2366738
Butane 1428736
Pentane 1616426
Hexane 1727629

Height
OFF SCALE
1157173
291974
180202
182172
174858

Concentration (ppmV)

Araa Height
NA NAa
29.323 23.511
4.591 4.403
2.039 2.094
NA NA
NA NA -

Height
9.541E-05
0.0001778
0.0002031
0.0002856
0.0003485
0.0003439

Height
3.896E-05
2,032E-05
1.508E-05
1.162E=-05

NA
NA

09:30:42 )

10:11:55 )

10:53:47 )




Auguet 29, 1994:

Compound

Methane
Ethane
Propane
Butane
Pentane
Hexane

August 29, 1994:

Compound

Methane
Ethane
Propane
Butane
Pentane
Haxamna

August 29, 1994:

Com' -und

Methane
Ethane
Propane
Butane
Pentane
Haxane

August 29, 1954

Compound

Methane
Ethane
Propane
Butane
Pentane
Hexane

Area

OPF SCALE

10956408
2295813
ND

ND

ND

Area

OFF SCALE
11171096
2009079
ND

ND

ND

Area
5703517
596793
434527
ND

ND

ND

Area
1152786
318749
329611
ND

ND

ND

Height
OFF SCALE
1301247
235961

ND

ND

ND

Height
OFF SCALE
1329184
216747

ND

ND

ND

Height
1225823
125235
56245
ND

ND

ND

Height
256495
66199
530s8
ND

ND

ND

Run 106 (Unit 9 Outlet @

Concentration (rpmV)

Area Height
NA NA
32.693 26.438
4.453 3.588
0.000 06.000
NA NA

NA NA

Run 107 (Unit 9% Outlet e

Concentration (PpmV)

Area Height
NA NA
33,333 27.006
3.897 3.269
0.000 0.000
NA NA

NA NAa

Run 108 (Nitrogen Blank)

Concentration (PpmV)

Araa Height
34.084 47.755
1.781 2.544
0.843 0.848
0.000 0.000
NA NA

NA NA

Run 109 (Nitrogen Blank)

Concentration (ppmv)

Area Height
6.889 9.992
0.951 1.345
0.639 0.800
0.000 0.000

NA NA
NA NA

E-9
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E.3 Campaign 5

Mathod 18 Gas Chroratographic Resuits for Campaign #5

Date 10/4/94 10/5/94 10/6/94 10/5/54 1077154 1018754
Unit : h Turbine olbis—— L "N S

Tast # 1 3 5 Oup ? ] :
Methane. PPMY 4.1 <1 2220 2257

Ethane <1

Propane <t

Butane <1

Pentane <1

Hexane <t

Haptane <1

Quality Cantrol

R for Methane 0.9991 NA 0.997 0.997 NA C NA
Calib. Check *15% NA +1.0% +1.0% NA' NA
Dup. anatysis NA NA NA <1% of Avg. NA NA

E-18




ENGINE #10 Run 3A (#11, 11/4/94 15:01:23)

RT : CONCENTRATION

CoMPOUND (MIN) AREA (PPMV)
METHANE 0.626 - 382404 420.28
ETHANE 1.031 28739 12.31
PROPANE 2.467 7034 2.45
BuTANE ND ND ND

PENTANE ND ND ND

HEXANE 10.365 43154 15.63

HEPTANE 13.908 626017 143.61

ENGINE #10 Run 3B (#12, 11/4/94 15:39:20)

RT ' CONCENTRATION

CoMPOUND (MIN) AREA (PPMV)
METHANE 0.619 510006 561.77
ETHANE 1.024 35213 15.94
PROPANE 2.461 8419 2.93
BUuTANE ND ND ND
PENTANE ND ND ND
HEXANE ND ND ND

- HEPTANE ND ND ND

ENGINE #10 Run 3C (#13, 11/4/94 16:10:22)

RT CONCENTRATION

CoMPOUND (MIN) AREA (PPMV)
METHANE 0.621 378116 415.53
ETHANE 1.026 29977 13.01
PROPANE 2.465 9903 3.45
BUTANE ND ND ND

PENTANE ND ND ND

HEXANE 11,046 75282 27.26

HEPTANE 14,025 608950  139.69

E-19

E.4 Campaign 6

IMPROPERLY INTEGRATED
IMPROPERLY INTEGRATED

COMMENTS

COMMENTS

IMPROPERLY INTEGRATED
IMPROPERLY INTEGRATED




Engine #12 Run 4R (414, 11,4,94 17:12:02)

RT Concentration
Compound min) Area (ppmv)
Methane 0.618 1075152 1188.43
Ethane 1.024 78034 39.95
Propane 2.46 20093 3.63
Butane ND ND ND
Pentane ND ND ND
Hexane ND ND ND
Heptane 13.938 94383 21.65

Engine #12 Run 4B (#15, 11,494 17:45:20)

Compound

Me thane
Ethane
Propane
Butane
Pentane
Hexane
Heptane

RT

{min)

0.62
1.025
2.462
ND
ND
ND

13.974

Area

4938963
258191
77254
ND
ND
ND
53429

Concentration
(ppmv )
H472.80

141,50
25,92
ND
ND
ND
12.26

Engine #12 Run 4C (#16, 11,4,94 18:08:54)

Compound

Methane
Ethane
Propane
Butane
Pentane
Hexane
Heptane

RT

(min)

0.615
1.021
2.463
ND
ND
ND
13.98

Area

1394358
91486
23433
'ND
ND
ND
42342

Concentration
{ppmv )
1542.38

47.49
4.93
ND
ND
ND
8.71

Engine #12 Run 4D (#17, 11,4,94 18:30:38)

RT Concentration
Compound (min) Area (ppmv )
Methane 0.616 1249263 1381.49
Ethane 1.024 84524 43.58
Propane 2.466 22647 4.63
Butane ND ND ND
Pentane ND ND ND
Hexane ND ND ND
Heptane 14.08 61552 14, 12

E-20

Comments

Comments

Comments

Comments




1000 ppmv Standard--Post test

Compound

Methane
Ethane
Propane
Butane
Pentane
Hexane
Heptane

RT
(min)
0.622
1.028
2,468
5.449
8.75
11,904
ND

Area

927712
1830394
2637850
3464061
4296173
4923888

ND

16 ppmv Standard--Post test

Compound

Methane
Ethane
Propane
Butane
Pentane
Hexane
Heptane

RT
(min)
0.618
1.025
2.47
5.45
8.751
11,907
14.01¢6

Area
16182
31213
46586
60822
80748
298939
495798

100 ppmv Standard--Post test

Compound
Methane
Ethane
Propane
Butane
Pentane
Hexane
Heptane

RT
(min)
0.616
1.023
2.468
5.451
8.753
11.809
NA

Area

94073
185384
267548
351515
431964
664065
NA

Concentration
(ppmv)
1024.94
1022.31
1024. 18
1025.5¢
1024,57
933.37

0.00

Concentration
(ppmv )
14,20
13.70
13.96
13.87
16.39
48.23
113.74

Concentration

{ppmv)
100.57
100. 13
100. 10
100. 29
100. 38
122.84

NA

“Target

101. 687
98,397
102.527%
102. 667
101.34%
85.79%

0.00%

Comments
“Target

88.757

85.62%

87.247

86.707

102.45% Improperly 1ntegrated
301.41% Improperly 1ntegrated
710.85% Improperly 1ntegrated

Comments
“Target
100.57%,
100, 13%
100. 107,
100. 297
100. 397,
122.847 Improperly 1ntegrated
NA




Methane
Ethane
Propane
Butane
Pentane
Hexane
Heptane

Methane
Ethane
Propane
Butane
Pentane
Hexane

Methane
Ethane
Propane
Butane
Pantane
Hexane

Methane
Ethane
Propane
Butane
Pentane
Hexane

16.3
11/04
15999
31066
45916
60812
71702

8

100
11/04
95536

189807
273742
358392
438427

S (ALIpROT 0N

Prmv
11/04

32488

45301

618
135964
129832

PP
11/04
94073

185384
267548
351515

11/04

30684
47045
56301
63949

1000
11/04
905048
1790196
2575274
3377422
4192752
4947248

4923888

2000 Pim v

11/05
1734171
3406936
5113325
6649475
8229450
9625126

11/05
1666692
3280840
4916179
6400931
7926829
9279194

11/10
1666692
3280840
4916179
6400931
7926829
9279194

11704
16182
31213
46586
60822

11/04
16182
31213
46586

11/05

93740
185185
265822
348381
429451
501942

11,05
900232
1772947
2550282
3344176
4149996
4886861

11712
1541790
3042006
4545555
5891405
7259491

\8468890

11/05
857770
1698373
2432178
3199366
3963614
4686723

11/12
1571585
3103242
464942)
5968970
7380064
8588422

R e S

E-22

1335619
1660235
1990563

E;7fﬁ.ﬁjg>ﬁhiib

11/05
15911
30666
45729
59763

70118
(2842
iééﬁésg

11/07

82661
163932
235545
306969
376637
435754

11/10
857770
1698373
2432178
3199366
3963614
4686723

11712
1549241
3075802
4601146
5931344
7300013
8512026

M‘IJ

~——— 110959000

1279745
1831508
2383574
2949845
3473872

11/14
1615651
3164674
4774496
6327706
8000752
9542534




11/07  11/08  11/08  11/08  11/10 11711
14376 13990 13590 13864 13895 14069
27813 27210 26466 26801 27845 24558
41516 40117 39317 39815 40772 42819
94099 52819 51239 52013 59031 50576
3 61913 60349 8 59934 59632
@52 9698 183855 82301
— 79529
11/08 11710 11710 1111 11711 11711
78889 68422 76897 80597 75838 72301
156337 175687 159296 159365 152468 143178
224254 238885 233669 220134 209912
292331 307108 301418 293620 277852
359102 394029 382801 339762 331268
416121 506254 521841 412181 425471
Lo
/18711714 11/15
668274 685160 687880
2076508 (/1323576 1354267 1348913
2549461 13100128 /1911283 1959123 1951856
1565058 3321141 (4089774 |2524576 2609446 2576493
1752447| 4076989 5033248 /| 3166800 3291882 3204414
1760153] 4771901 \5872867/\3703336 3910522 3712880
Loy
11/14  11/15 7
1586870 1491551 (1349055
3110000 2947805 | 2665917
4686643 4450115 | 4003160
6204544 5889789 | 5182672
7831821 7432432 6393024
9324954 8890554| 7437994
10740736 10220664

E-23

11/11
13478

23737

8288

11/12
77954

147071
2*m :
323996
423134

117157

851253

1727644
2582496
3373590
4082157
4884451

11/11
12015
25646
34692
45747
59897
71899

11/12

70648
139301
215086
270829
321387
375743




11712 11712 11/14 11/15 Average STD DEV $RSD

13070 11661 13080 12038 13976 1431 10.24
30661 . 26286 33671 23304 28365 3040 10.72
: 33461 43411 35810 41741 4277 10.25
43524 50251 37783 48;38 52964 6701 12,65
64049 54484 ;ff§7 5 2 69243 17797 25,70%
72189 69843 226 -é4gi§z§i§:> _ 105501 82698 78.39%
2246 78764 193361 206856 106.98%

11/14 11/15 11/15 Average STD DEV $RSD
72865 73125 72096 79920 8799 11.01%
144360 143913 143404 160281 16521 10.31%
212285 209164 207953 221307 53402 24,13%
282619 278185 270207 360787 252802 70.07%
349974 350548 336950 _ 446565 314972 70,53%
426611 424319 570946 387792 67.92%

Average STD DEV $RSD
743973 218766 29.41%
1482067 432092 29.15%
2162379 635074 29.37%
2985723 670198 22,45%
3491218 1062405 30.43%
4069667 1297934 31.89%

Average STD DEV $RSD

1577330 107332 6.80%
3107806 205167 6.60%
4665622 305946 6.56%
6084777 410732 6.75%
7568071 532621 7.04%
8894889 664795 7.47%
10640133 379309 3.56%
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Number

17
19
17
19
19
19

7

Number

Drift

Drift

Drift

Drift

Drift
11/04 11/07
‘1.14% 1.30%
0.47% 0.74%
1.46% 1.99%
0.02% 0.71%
12.62% 1.00%
576.56% 133.,41%
610.85%
Drift
11/04 11/05
-1.53% -27.01%
-2,33% -5.13%
-2.26% -3.56%
-1.92% 283.38%
~1.47% 286.59%
0.86% 296.57%
Drift
11/04 11/05
2.50% -4.72%
2.25% -4,21%
2.43% -4,63%
2.57% -4,33%
2.47% -4,49%
-0.47% ~4.10%
Drift
11705 11/12
~3.89% 0.48%
-3,70% 1.11%
-3.86% 1,22%
-3.74% 0.68%
-3.68% 0.56%
-3.59% 0.51%

Drift

11/08
-0.90%
-1.50%
"1.53%
0.46%
15.62%

11/08
-3.51%
—3 . 45%

Drift

11/10
129.73%
135.96%
138.55%

ERR
140.70%
153.39%

Drift

11714

-1.78%
-1.73%
-1.84%
-1.95%
-2-11%
-2,28%

-1099% '

Drift

11/11
4,43%
-18.98%
-9.55%
0.44%
-42,34%

11/10
=15.72%
4,.64%
6.35%
0.20%
-2.80%

11/12

21.38% .

21.63%
21.60%
23.14%
23.46%
23.07%

11/15
-10.04%
-12.01%
~-13,98%
-16.34%

E-25

Drift

11/12
-14,27%

15.46%
-14.93%
-3.25%

11/11
~-10.29%
-10.16%
-10.17%

-7082%
=-13.46%
-18 . 47%

11/14
2.53%
2.32%
2.50%
3.36%
3.95%
°2.59%

11/12
-9,37%
587.59%
1,54%
-11.20%

11/15

23.75%

28.08%
32.31%
30.94%
27.39%
31.55%

11715

-1.41%
~0.35%
~0.58%
-2.87%
~-3.88%
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GC Linear Regression Data

E-27

$ommm——— $mmemmm——— Fmm—————— Liabedee et T LTy +
| | | |Linear Regression Data |
| | | + ----------------- trmmmr e ea—a +
| | | | |Correlation|
|Date ICompoundl Weight |Intercept| Slope |Coefficient|
trmrmccecte e ——— e el T Y S LT +
|11/04/94|Methane | |3376 447 | 901.84 [0.99999257 |
| |Ethane | |6776.749 [1783.82 |0.99998948 |
| |Propane | |10780.84 |2565.04 |0.99999018 I
| |Butane | 114159.34 |3363.93 |0.99999159 |
| | Pentane | 112207.25 ]4181.24 |0.99999419 |
| | Hexane | | 62950.9 [4893.36 |0.99927223 |
temm————— tmme————— bmmrm———— e $ommmm——— L . +
I11/05/94 |Methane | |2708.746 |897.632 |0.99999691 |
| |Ethane | |15249.526 [1767.97 ]0.99999512 |
| |Propane | |8170.547 | 2542.4 |0.99999721 |
| |Butane | 110506.25 |3334.05 |0.99999722 |
| |Pentane | 19341.581 |4141.17 10.99999676 |
| IHexane | |-12976.2 |4901.95 lO 99996059 |
P mr———— - tommmva—— v ——— Rl L LT +
|11/07/94|Methane | 11150.286 |815.107 ltwo points |
| |Ethane | [1641.524 | 1622.9 |two points |
| |Propane | 13591.429 [2319.54 |two points |
| |Butane | |5482.095 |3014.87 |two points |
| | Pentane | 13176.286 |3734.61 |two points |
| |Hexane N |-5748.38 |4415.02 |two points |
el T T —— o ———— trre————— L T L +
|11/08/94|Methane | | 1082 | 806.75 |two points |
| |Ethane | 11601.619 |1600.52 |two points |
| |Propane | 13515.857 |2287.57 |two points |
| |Butane | 15192.905 |2976.63 |two points |
| | Pentane | |2879.476 | 3689.6 |two points |
| |Hexane | I 107047 | 3248.5 |two points |




|11/10/94|Methane
| am | Ethane
| | Propane
|Butane
| Pentane
|Hexane

11/10/94|Methane
pm | Ethane
| Propane
|Butane
| Pentane
lHexane
11/12/94]Methane
| Ethane
| Propane
|Butane
| Pentane
IHexane
11/14/94|Methane
|Ethane
| Propane
| Butane
| Pentane
lHexane
11/15/94|Methane
| Ethane
| Propane
| Butane
| Pentane
| Hexane
demmmm——a tm—r————

| 0 |868.438 |one point
| 0 |1740.31 |one point
| 0 12548.25 |one point
| 0 |3689.44 |one point
| 0 |3745.88 |one point
| 0 |5143.81 |one point
-------- P e e e re—————
.| -836.81 |920.738 |two points
[-78.2381 | 1745,2 |two points
15054.286 [2232,36 |two points
115272.33 |2734.92 |two points
|~3553.43 [3967.96 |two points
| -1229.1 |5220.63 |two points
________ Ridadadalal Do DLl T
1/x | 239.978 |794.998 |0.99898749
1/x 13985.222 |1556.42 10.99918467
1/x |-4843.88 |2298.78 | 0.99994
1/x |-9150.64 |3068.53 10.99802154
1/x |-2430.99 | 3752.2 |0.99834513
1/x 11059.464 |4354.76 10.99915915
-------- LA ittl T LT LT S S
1/x |-253.503 |758.926 10.99578562
1/x 17086.875 |1470.03 | 0.9946894
1/x |3236.354 |2224.25 10.99467784
1/x |~13071.2 |2961.47 10.99482159
1/x |-811.183 |3705.42 10.99364179
1/x |-48653.5 |4405.24 10.99168796
-------- e P S S
1/% [148.5201 |726.573 10.99926723
1/x  |=-172.724 |1432.81 10.99912562
1/z 1=377.334 |2133.65 10.99810771
1/x 1413.7706 |2821.25 |10.99803006
1/x |-636.619 |3545.99 {0.99760613
1/x | ~29861.5 |4231.13 |0.99661577
+
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GC Drift Data
CC Drift Data

trm—m e ——— temmcmm—aa tmmmccmaa- Ll D e tommm———— e mm e b
|Date | 11/04 | 11/05 | 11/07 | 11/08 | 11/10 | 11/11
+-—-—-—-——h -—-——-——- e = e o= Rtk kL e
IStandard |1000 ppmv|2000 ppmv|16 ppmv /1100 ppmvlloo ppmvlloo ppmv
—————————— +——-——-—-— -—-————-— -—-—-————-—+-————-—— -—---n—- o - -
IMethane | 2.50% -3.89%] 1,30% | =3. 51%[ =15.72%| -10.29%
A L e a—— tmm——c—aaa b ———— il ey, tmm—ecmaa
| Ethane | 2.25%| -3.70% ]| 0.74% | -3.29%| -8.68%| -10.16%
e —— o —n——— e —m e -— e ———— tommm e —— trm—————— toemm—————
| Propane | 2.43%| ~-3.86%] 1,99% | =3.45%| 4.64%| -~10.17%
o —m———— e ———— P ———mna Pt ——- P ———a toemm————— b ——————
|Butane | 2.57%| -3.74%| 0.71% | -3.48%| 6.35%] -7.82%
P mccnaea e mmaa e teeme e e~ Lhaiaiabtb Dl Lo T
| Pentane | 2.47%| -3.68%| 1,00% | =3. 43%[ 0. 20%[ ~13.46%
e —— tmmmmem—n—— himiadalale Dol Lo T S P e ————
|Hexane a | ~0.47%| -3. 59%| 133.41% a | —3.65%| -2, 80%] -18.47%
tem—encaaaa tmmem———aa temmmmana. L L TP trmm———— trmm—m——. temmcman-

& Integrator drew baseline inconsistently because of column bleed
Drift = (Final Area - Initial Area)/Initial Area x 100

GC Drift Da

—————————— +————-————+--—-——-—- —-—u—-—-—+
lDate ] 11/12 l 11/14 | 11/15 |
o - tem e e e ———— +
|Standard 2000 ppmvlzooo ppmvlzooo ppmvl
= - - e L T
|Methane | 0 48%] -1.78%' -9. 55%|
e - - - - - - - - L Ly —— L X Ty S —— &
|Ethane | 1.11%| -1,73%) -9.56%|
o - — - o - - L LT Y pp—— LYY L
| Propane | 1.22%] -1.84%| <-10.04%
o - [ L R - - - - +*
|Butane | 0.68%| -1.95%| -12.01%]
L Y — o e - - L X LY e —— [ Y
| Pentane | 0.56%] -2.11%| -13. 98%|
o ————————— o B e +
|Hexane a | 0.51% ~2.28%| <=16.34%|
e - - - - - L XLy —— [ YT +

a Integrato
Drift = (Fi

E-29




Ge DATA CAMPAIGN 6
Engine/Turbine Load
+

|Engine 10 Run 2 |
| |
I |
| |
| |
| |
| |
l I
P m e ——— e ca -
|Engine 12 Run 5 |
| |
I |
| |
| |
l I
| |
I |
L L T +
l |
|
|
|
I

Pollutant

|C3 as Propane
|IC4 as Butane
|C5 as Pentane
|C6 as Hexane
| Heptane

|Sum C2-C6 as CH4

|C6 as Hexane
| Heptane
|Sum C2-C6 as C4

|C5 as Pentane
|C6 as Hexane
|Heptane

ISum C2-C6 as C4
|Cl as Methane
|C2 as Ethane
|C3 as Propane
|C4 as Butane
IC5 as Pentane
|C6 as Hexane
| Heptane

_ISum C2-C6 as C4

|C3 as Propane
|IC4 as Butane
|C5 as Pentane
|C6 as Hexane
|Heptane

|Sum C2-C6 as C4

|C2 as Ethane
|C3 as Propane
|C4 as Butane
|CS5 as Pentane
|C6 as Hexane

E-30




GC DATA CAMPAIGN 6 Stack

Conc.
Engine/Turbine Load Pollutant (ppmvw)
----------------- Mttt S D DD L T T
lEngine 12 Run 4 | . |Cl as Methane 11392.72 4,f |
| I |C2 as Ethane | 44.61 4 |
| | |C3 as Propane | 4.61 4,f |
| | |C4 as Butane | 0.00 |
| | |C5 as Pentane | 0.00 |
| | |C6 as Hexane | 0.00 |
| | |Heptane 1 14.44 4,f |
[ | |Sum C2-C6 as C4 | 103.04 4 |
GC DATA CAMPAIGN 6 : Stack
Conc.
Engine/Turbine Load Pollutant (ppmvw )
----------------- Ntiititd ol bt L T T i
lEngine 10 Run 2 | |Cl as Methane | 416.65 g |
| I |C2 as Ethane 1 8.83 £,g |
I | |C3 as Propane | 0.33 £ |
| | IC4 as Butane | 0.00 |
| | |C5 as Pentane | 0.00 |
| | |C6 as Hexane | F13 NO | ]
| | |Heptane | 76.27 |
| | [Sum C2-C6 ag C4 | 65.05 h |
GC DATA CAMPAIGN 6 Stack
‘ Conc.
Engine/Turbine Load Pollutant . (ppmvw)
----------------- P e e e e e e e cca————
IEngine 12 Run 5 | |Cl as Methane | 961.00 1 |
| | IC2 as Ethane | 32,02 1 |
| | |C3 as Propane | 4.47 £,1 |
| | |C4 ag Butane | 0.00 £ |
| | |C5 as Pentane | 0.11 £ |
| | |C6 as Hexane | 10.33 |
| | |Heptane | 72.65 |
I I [Sum C2-C6 as C4 | 139.97 h| |
[ETr(Dk‘l
T?ALR l4§
[+7
E-31 e




|
| |C2 as Ethane |
| |C3 as Propane |
| |IC4 as Butane |
| |C5 as Pentane - |
| |C6 as Hexane :
|

+ +

COoO0oOoOC0COoOO
OO

=i=2=Y=]
COO0O0O00O0D

|Sum C2-C6 as C4

l l
| I
] |C3 as Propane |
| |C4 as Butane |
| |C5 as Pentane |
I l
l I
+ +

OO0 0O00O
COO0O0O0OO0O

|C6 as Hexane
|Sum C2-C6 as C4

COoOOCcCoCcOoO0O0O

o
o

717.92 £,g¥

|C2 as Ethane
|C3 as Propane

| I |
| |C2 as Ethane | 22.26 gég; |
| |C3 as Propane | 5.01 - |
| |C4 as Butane | 1.968 |
| | IC5 as Pentane | 1.86 |
| | |C6 as Hexane | 11.54 ¢ |
| | - | Heptane | 33.58 |
| | |Sum C2-C6 as C4 .| 145.97 g,l |
Rl L T fommemn e ———— Lt el LT P Pt s —n—a +
|Engine 15 Run 10 | : |Cl as Methane | 646.63 4, dE |
| [ |C2 as Ethane | 18.86 af |
| | |C3 as Propane | 5.62 4 | -
| | [C4 as Butane | 0.70§¢ |
| | IC5 as Pentane | 0.00 |
| | |C6 as Hexane | 9.84 |
| | | Heptane | 44.64 4 |
| | |Sum C2-C6 as C4 | 113.62 d,m |
e L e, e ———— terr s e e - e s Ty +
|Engine 15 Run 11 | ICl as Methane  [1692.48 a,f{@ |
| | |C2 as Ethane | 41.32 a @, |
| | |C3 as Propane | B.55 a,f‘? |
| | |C4 as Butane | 0.0 |
| | |C5 as Pentane | 0.0% |
| | |C6 as Hexane | 0.00 |
| | |Sum C2-C6 as c4 | 108.27 afy |
tmmem— e ca——aa $m—mmme—ao—. Ll Tl T S, P e ——————
|Engine 15 | ICl as Methane | 814.21 b, i@ |
IHigh Rebalance | |C2 as Ethane | 25.87 |
| | |C3 as Propane | 0.00 |
| | |C4 as Butane I 0.00 |
| | |C5 as Pentane | 0.00 |
| | |C6 as Hexane | 0.00 |
| | |Sum C2-C6 as C4 | 51.74 b’ |
L i Ty LT LT T C - Ll LU T — tmmreccrme————ea +
|[Engine 9 Run 12 | [Cl as Methane |1854.78 a,f,naﬁ
| |
| |
|

| 49.64 a,n [
| |C4 as Butane 0.00 _

o
ﬁ“&\‘& not (ass O\V‘HH' "49'" E-32




e e LT Ty, . toeme Rt l L TR +
|Engine 9 Run 13 | |{Cl as Methane |11086.81 o |
| | |C2 as Ethane | 30.56 o |
| | |C3 as Propane | 4,77 £ |
| | |C4 as Butane | 0.00 |
| | |IC5 as Pentane | 0.00 |
| | |C6 as Hexane | 0.64 £ |
I | |Sum C2-C6 as C4 | 79.29 o.p |
e it LT S, temmcmc—ma—. L Sl LT LT . trmmm e a e ——— +
|Engine 9 Run 14 | IC1l as Methane | 977.62 b |
| | |C2 as Ethane | 27.51 b |
| | |C3 as Propane | 6.81 £ |
| | |C4 as Butane | 5.07 £ |
| | |IC5 as Pentane | 0.00 |
| | |C6 as Hexane | 0.00 |
| | |Sum C2-C6 as C4 | 95.73 b |
te e mam—an demmmmccccaa tom e ———. tome e —an e +
|

|C2 as Ethane
|IC3 as Propane
|C4 as Butane

R= - — == I
ll ll E "ﬁzem\alyzt’c
| I I
lll |C6 as Hexane |= St AQ I:
! ! '

IC5 as Pentane 0.00

|Heptane 37.32

|Sum C2-C6 as C4 516.63 d,q,r
---------------------------- e e e e et

| R= == |

! | e 9 foad,zef
| | - |

| |C4 as Butane | |
| |C5 as Pentane | 0.00 |
| |C6 as Hexane | NVE |
| | |
| I I
+ +

I

|

| -

| | Heptane 10.10 a

| |Sum C2-C6 as C4 120.03 a,s .
P e ———— e e e e c e ————— +
|Engine 13 Run 17 | ICl as Methane |1603.36 t |
| | IC2 as Ethane | 47.17 t |
| | IC3 as Propane | 7.89 £,¢t |
| j |C4 as Butane | 0.00 |
| | |IC5 as Pentane | 0.00 |
| I |C6 as Hexane | 0.00 |
| | |Heptane | 3.02 |
I I |Sum C2-C6 as C4 | 117.99 t |
Frmm e ——a il L L L LTS o cn—————— bbb L LD LT P +
|Engine 13 Run 18 | |Cl as Methane 11539.66 t |
| | |C2 as Ethane | 46,17 t |
| | |IC3 as Propane | 7.84 t |
| | |IC4 as Butane | 5.81 |
I | IC5 as Pentane | 0.00 |
| | |C6 as Hexane | 0.00 |
| | | Heptane I 12.26 t |
| | ISum C2-C6 as C4 | 139.11 ¢ |
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GC DATA CAMPAIGN 6
Engine/Turbine

L

+
IEngine 13 Run 15 |
| |
| |
I |
I |
| |
| I
[ [

GC DATA CAMPAIGN 6

Engine/Turbine

l
!
l
l
l
l

GC DATA CAMPAIGN 6
Engine/Turbine

L
+
lEngine 13 Run 21 |
|
I
|
|
I
|
|

Pollutant

|Cl as Methane
as Ethane
|C3 as Propane
|C4 as Butane

" |C5 as Pentane

|C6é as Hexane
| Heptane _
|Sum C2-C6 as CH4

Pollutant

ICl as Methane
Ethane
Propane
|C4 as Butane
IC5 as Pentane
|C6 as Hexane

| Heptane

|Sum C2-C6 as C4

Pollutant
-
|Cl as Methane

as Ethane

|C3 as Propane

|C4 as Butane

|C5 as Pentane

|C6 as Hexane

| Heptane

|Sum C2-C6 as C4

E-34

I
!
3y
| 0.00
|
!

Btack
Conc.

(ppmvw}

|1486 77
| 43.04
| 133.26
I 2.47
| 0.00
| 0.00
| 37.32
| 495.74

Stack
Conc.

(Ppmvw)

______________ +

D T +

[1539.41
| 44.41
5.16
0.00
0.00

7.91
104.30

Stack
Conc.

(ppmvw)

+

| 861.06
| 29.31
| 0.00
| 0.00
l 0.00
| 0.00
I 0.00
| 58.62

a
a
f

——— — — ——— ——




+
|Engine 13 Run 23 ICl as Methane 11523.47 ¢ |
| | |C2 as Ethane | 44.98 ¢ |
| | IC3 as Propane | 7.00 £,¢ |
| | |C4 as Butane | 0.00 |
[ | IC5 as Pentane | 47.94 |
I | |Cé as Hexane I 0.00 |
| | | Heptane | 4.22 |
| | |Sum C2-C6 as C4 | 350.66 t,u |
Rttt L TP, P mmcc——. Ltttk L ToT P trece e m— g ——_ +
|Engine 3% Run 19 | {Cl as Methane | 846.73 b% |
[ [ | |C2 as Ethane | 26.54 b I
| : | IC3 as Propane l 0.00 g¥ |
| | |C4 as Butane | 0.00 ¢ |
| | |C5 as Pentane | 0.00 |
| | |IC6 as Hexane | 0.00 @ |
| | |Heptane | 13.41bd |
| | |Sum C2-C6 as C4 | 53.09 b |
Limbainlal L TS R, tommemcc———- P e — .  iitatall T T, +
|Engine ¥ Run 22 | |Cl as Methane 11143.92 t @F |
[ - | IC2 as Ethane | 35.15 t#
| ] | IC3 as Propane | o.oog |
| | |C4 as Butane | 0.00 8% |
| | |IC5 as Pentane ] 0.00‘ |
| | |C6 as Hexane | 0.00 |
| | |Heptane | 3.92 £t
| | |Sum C2-C6 as C4 | 70.30 ¢t |
P —————s tem——ccanana LGl DL LT TS temmm et e ca- +
|Engine 4% Run 21 | ICl1 as Methane | 861.06 t+ & |
| , | IC2 as Ethane | 29.31 +# |
| ’ I |C3 as Propane | 0.00 |
] | |C4 as Butane | 0.00 |
| | |C5 as Pentane | 0.00 |
| | |C6 as Hexane | 0.00 |
| | |Heptane |  3.92 t@ |
l | |Sum C2-C6 as C4 | 58.62 t [
P — . ———— trm————————— bt ll Tt LTS . b m——————. +
|Engine 4% Run 20 | ICl as Methane | 832.43 |
| I | |C2 as Ethane | 27.34 ¢t |
| | | IC3 as Propane | 0.00 & |
| [ IC4 as Butane | 0.00‘ |
| | |IC5 as Pentane | 0.00 |
| [ |C6 as Hexane |  0.00¢ |
| | | Heptane | 1.53 f@ |
| I |Sum C2-C6 as C4 | 54.67 t |
L it T Ty LD - te—m et e —— e LD LD LTy
|Engine ¥ Run 24 | |ICl as Methane | 794.62 t#® |
| [ | |C2 as Ethane | 26.92 t# |
| } | |C3 as Propane | 0.00 4 I
| | iC4 as Butane | 0.00 |
| | |IC5 as Pentane | 0.00 |
| | |C6 as Hexane | 0.00 ¥ |
| | | Heptane ({ o.00# I
| | |Sum C2-C6 as C4 | 53.84 ¢ |
L D b T L. tomemccca——— e T T T PR el L L LT T . +

a8 average of five determinations
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average of three determinations

average without hexane is 36.34 Ppmv as CH4

average of four determinations

average without second sample is 1370.77 ppmv Cl, 43.67 ppmv C2,
4.40 ppmv C3, and 100.54 ppmv C2~C6 ag CH4

extrapolated past calibration curve

average of seven determinations

average without hexane is 18,32 ppmv as CH4

average of 10 determinations

average without hexane is 77.99 pPpmv as CH4

average without hexane isg ( PPmMV as CH4

average without hexane is 76,70 ppmv as CH4

average without hexane is 54.56 pPpmv as CH4

average without first sample is 2119.61 ppmv C1, 57.28 ppmv C2,
7.91 ppmv C3, and 138.30 ppmv C2-Cé6 as CH4

average of 11 determinations

average without hexane ig 75.43 ppmv as CH4 -

average without second sample is 4.11 ppmv propane, 0.00 ppmv butane,
and 128,27 ppmv as CH4 Co
average without second sample and without hexane is 100.42 pPpmv as CH4
average without hexane is 104.30 ppmv as CH4

average of two determinations

average without pentane is 110.96 ppmv as CH4

SHrexur m ot

Qo

|

cCtonN
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Appendix F
Raw Operating Data

This appendix presents the raw engine and turbine operating data. Where available, these
data include test horsepower, engine speed, percent load, cylinder temperatures, ignition
timing, fuel pressures, fuel temperatures, fuel flow rates, compressor suction and discharge
pressures, compressor discharge temperatures, and compressor gas flow rates,
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F2 Campaign 3

GRI Campalgn 3
Compeweror Statlon 38
Engine 94 Engine #2
o/18/04 . anups
flun 1 Full Load ) Run 3 High Load
Suction  inwmed.  Discharge Suction  inwmed.  Dischame
Indicated  Pre Fre Pre Spesd  Fuel Flow Indicawd Py Fre Fre Speed  Eual Flow
Time  Horsspows  (pei) (pa) (pa) (rpem) (acim) Time  Homepowsr  (pw) (pai) (pai) {rpm) (ocim)
[ W0 ” 174 e ] 240 1630 1143 7 F[ | - 300 B
" "0 n ”m ” 7 My 145 1944 » 210 m 0 s
[ 1940.0 »n 173 m M0 M5 1700 12 a7 219 - a0 ED
1010 18440 n 174 m 7 13 ms 1140 [ 2 a2 200 8.7
1028 W40 ] 173 e 0 21 170 11430 7 2w | 200 “e
1040 1983.0 ™ 174 m M9 M28 1745 1142 [ o E - 200 11T
1085 1963.0 ” 174 74 21 M50 1800 1142 o7 28 as2 200 14a.1
1110 %70 ] 7 a7 Mo M4 1815 11410 a7 2w 382 . 201 &0
115 10700 44 w30 11420 o7 219 a2 300 .1
Avainge 1058.0 ] 174 an M9 38 048 11420 4 218 2 %0 “es
1000 1142 a7 a8 281 00 5.8
"s 13420 a7 e - -] 300 H“sL
Engine #4 %30 1143.0 (Y] 21 a2 300 1481
81854 1045 1120.0 87 2 a2 200 5.8
Aun 2 Reduced Load 2000 1120.0 [ e a2 0 “s.2
Suck [ Discharg 2015 1120.0 a7 ny o 01 “s7
Indcamd  Pre Pr Pre Spead  Fusl Flow 2008 1140.0 a7 o8 201 200 a1
Tive  Homepowwr  (pul) (pal) (paD) (rprm) (mctm) Avarage 11421 87 218 02 200 1430
1325 1028.0 a7 140 342 =1 217.0
1400 16,0 7] 140 344 51 e
1415 1044.4 ] 142 a4 20 Engine #2
1430 1648.0 o7 143 s 49 3.1 /2004
1445 1087.0 - 143 ada 40 85 Aun 1 High Loast
1500 1880.0 e 144 44 =1 28 Suction  Inwmed. Discharge
1815 1888.0 e 144 248 =1 9.2 indicated  Pry Pre Pre Spesd  Fusl Flow
Aversge 1855.1 7 142 344 =0 0.8 Time  Horsspowsr  (pw) (pel) (pal) (rpm) (actm)
w2 139 (1] 217 a8z 300 451
1030 1140 a8 217 anz 200 1453
Engine #2 . 1045 1139 "] 277 s 300 158
8/18/54 1100 138 [T e 383 200 1480
Run 1 Lew Load 1118 1141 ] 2w an3 300 14854
Sucth [ d. Discharg 1130 "» [T 217 53 00 1452
indicated P [ Pre Speed  Fuel Flow 1145 1140 8 218 k= 300 145.2
Time  Horsepower (pel) (pul) (pei) {rpm) (mtm) 28 139 a7 1] 302 201 145.1
1800 898.1 4 142 s 200 1104 1220 1139 a7 277 300 00 1453
1815 9010 50 142 aes 301 1148 1245 1143 a7 218 a8t 200 187
1830 901.8 “® 142 267 08 1948 1300 1141 87 78 201 200 1455
1845 a7 50 14z 7 01 1210 5 1143 87 o a1 300 1457
1600 [ 50 142 arn =7 120.1 1330 1143 a7 -] az 300 457
1018 [T E] 50 142 an 03 1208 1345 1145 a7 2w as =0 1400
Avarage [T %4 80 142 am 200 1185 1420 1149 [ 212 %0 200 130.8
1445 1149 a7 72 %0 200 1288
1500 1155 (7] 22 a0 300 1281
Engine #2 1515 1149 or 212 380 00 1285
0/10/84 1530 LT a7 212 a0 a01 1%.0
Aun 2 High Load 1545 1140 7] 212 a0 0 130.0
Suct Inerrned.  Discharg 1800 1148 87 213 380 00 1%5
indicated  Pressure  Pressure  Presmume Speed  Fuel Flow 1845 152 8 212 %5 200 1389
Thme  Horsspowsr  (pei) (pal) (pl) (rpm) (wctm) 1830 1151 & 212 a5 200 1201
1030 1141 a5 210 ass 00 145.4 1845 1150 "] 23 as0 200 1200
1045 1142 s 218 aes 200 145.4 1700 15 as 212 % 0 130.0
1100 1148 ] 114 264 300 “ss 1718 150 s 23 0 00 120.1
15 1144 a0 2 a8s 00 “ss 1730 1148 [T 23 0 20 138.0
1130 1142 a8 27 285 01 14se 1748 1140 a 23 s 200 1204
1945 1141 ] 2w 28s 300 145.1 1800 1148 8a 213 ass 00 0.0
1200 142 a8 2 s 300 145.8 1815 1150 88 212 s 200 1202
1215 1145 8 218 205 00 1459 1830 1148 88 213 58 300 1388
1230 1148 88 217 208 301 1484 1845 1145 a8 212 ass 200 1387
1245 1149 88 21 288 00 1459 1900 1149 as -] a7 200 1284
1200 1148 [ 2w 285 00 1458 1915 1148 8 22 as7 200 1288
1318 1144 80 20 a8 200 145.6 1830 1145 8s Fat] as7 = 1.3
1330 1148 o7 27 388 200 148.1 1945 1144 as 212 as? 00 1400
1345 1148 a8 2% 385 a0 1482 2000 1140 8 22 asy 200 1208
1400 1144 7] 2% s 209 ) mns 1143 08 212 sy a0 1388
IS5 1144 87 217 285 ] 148.0 o= 1146 a 213 as? 200 1289
1430 1148 87 21 285 299 1454 Average 1148 1] 214 80 300 1413
Awerage 1145 88 218 365 200 145.7




GR!l Campaign #3

Compreasor Station 3A
Engine 102
6/14/84
Run 1 Full Load
Time BMEP
1810 153.2
1630 152.2
1850 153.7
1705 153.0
1720 152.9
1740 152.9
1800 152.9
1855 152.6
1034 1524
2005 152.3
2030 152.0
2040 151.5
2100 139.0
Average 151.8
Engine 102
8/15/94
Run 1 Full Load
Time BMEP
910 153.5
940 154.8
955 154.5
1030 154.3
1110 154.0
1130 1563.8
1145 154.1
1205 153.5
1225 150.0
1250 183.2
1315 152.3
Avarage 1534
Engine 102
8/15/04
Run 2 Reduced Load
Time BMEP
1500 132.5
1510 1329
152% 132.9
1550 132.7
1805 132.8
1625 133.5
Average 1329

Spesd
327
3206
327
326
327
327
27
317
318
a7
318
318
304
321

Spead
325
325

325,

325
324
azs
325
325
325
325
3258
azs

Speed
302
302
302
302
302
302
302

Fuel Flow
(efh).
8722
30200
29981
20753
30092
30150
30141
28800
28900
28540
28700
28655
26050
29205

Fuel Flow
{efh)
29900
29960
29900
26550
29500
29670
20760
26950
29650
29500
29760
29755

Fuel Flow
(cfh)
24800
24800
24850
24690
24650
24600
24732

Powo_r
4187

4193
4183
€191

3953
4058
4106
4094
4081

as2s

Power
(hP)
4288
4207
4200
4194
4210
4188
4163
4224
4187
4176
4176
4202

Power
(hP)

3400

37N
3340
3360
3336
375
3384

Engine 101
8/15/94
Run 1 Reduced Load
Time BMEP
1830 130.9
1850 13141
1905 130.8
1820 130.6
1640 1311
Average 130.9
Engine 101
6/16/94
Run 1 Full Load
Time BMEP
915 150.7
935 1524
945 152.2
1000 1531
1015 151.9
1030 153.2
1045 152.3
1105 152.8
11185 153.8
1130 153.8
1200 154.0
1215 153.7
1235 150.8
1245 148.7
1300 149.4
1315 147.7
1330 148.4
1345 147.8
1400 145.6
Average 151.2
Engine 101
6/16/94
Run 2 Full Load
Time BMEP
1415 153.0
1430 152.0
1445 151.9
1500 1511
1517 153.4
1530 150.7
1545 150.6
1830 1501
1645 150.1
1700 1504
1718 150.6
1730 150.3
1745 151.8
1800 1511
Average 151.2

F-10

Spead
303
303
303
303
303
303

Speed
azz
322
aze
322
322
aze
322
322
aze
322
322
322
319
a1s
317
a1s
319
a1e
317

821

Speed
325
325
25
325
328
325
325
325
-
325
325
az5
325
325
325

Fuel Flow
(cfh)
25280
25300
25200
25600
25500
25376

Fuel Flow
(efh)
29250
29200
29150
29200
29250
29500
20100
29350
25250
29350
29400
28350
28300
28600
28300
28350
28250
28200
28000
28703

Fuel Flow
{cfh)
29450
20330
29300
20100
28850
28930
29200
29050
26100
28200
29150
29050
29150
29150
20144

Power

(hF)
3202

3318

3325
3311

Powaer
(hP)
4058
41268
4101
4124

4122
4113
4122
413
4140
4159
4158
4030
3954
3981
et
3935
3915
3877

Power
(hP)
4165
4152
4148

4147
4111
- 4103
4091
4089
4103
4074
4085
4129
“21
4117
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Compressor Cylinder

Performance Report fl ¢
Stion: Unit No.. #4 [ Date: 6m4
Mfe /Type:  Cooper Bessemer GMWA-8 Test Type: _ Toxic Emission Testing Run #1 Full Load 11:00am,
[ CylL.No. | HECE P . RPM  ISudion AEV] Discharge | Suction | Discharge | Suction Discharge | (Z) | (Z) Discharge
(%) AEV (%) | Terminal Terminal | Temp. °F) | Temp. CF) | Suction Conditions
Pressure Pressure Condition
(psig) (psig) s
1 HE 497.30 250.3 72.05 36.48 793 189.65 740°F | 165.0°F | 1.0000 1.0000
I CE 526.84 250.6 80.12 41.49 74.96 187.40 740°F | 165.0°F | 1.0000 1.0000
2 HE 435.57 249.1 74.50 44.43 179.81 37995 | 133.0°F | 216.0°F | 1.0000 1.0000
2 CE 493.15 249,5 91.75 52.90 181,07 36536 | 133.0°F | 2160°F | 1.0000 1.0000
Pb (psia)= 14.4 R factor= 459.7 - | @)ad= 1.000
Total [HP = 195286 _ @249.9 = Average RPM |Mechanical Efficiency = 095  |Compressor BHP = 2055.64
Total BHP Load = Compressor BHP 2055.64 + Accassory BHP 40.00 = 2095.64 |
Mfg, rated BHP = 2000.00 @ 2500 RPM (Manufacture's rated speed) Curve BHP = 1981
Adjusted BHP = 1999.06 @ 249.9  RPM (average test qm-am_n_g._ speed) Load Step = 5
Test Torque Load = 104.83%] - : e %Difference = 3.77%
| __ Cylinder Capacity (Volume) | . T
Saction Conditions
Cyl No. | immefd | Cyi No. immefd ' - Total Capacity= 22.506 immcfd
1HE 10.836 2HE 10.165
1CE 11.952 2CE 12.058 BHP/immefd- 93.115
Total= 22789 | Taal= 22.223
Cyl No. mmcfd | Cyl No. mmefd Total Capacity= 22.707 mnefd
1 HE 10827 2HE 10.799
1 CE 11.941 2CE 11.847 92.291
Total= 22768 | ‘Total= 22.646
CviNo. | Os'Qd | Cyl No. QQd Total Capacity (Qs)(Qd)= 0.991
l m l‘wl 2 I{E 0.941 S . .. e . :.:. L ‘ -
1CE 1.001 2CE 1.013
B HE Qsd O CEQwod
2
2
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z
2
E}
1
; | I
0.750 0.800 0.850 0.900 0.950 1.000 1.050 1.100 1.150 1.200 1.250
Discharge Leakage=1<Qs/Qd (%)>1=Suction Leakage
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Compressor Cylinder

Performance Report
rmance Repo /9

Station: S, Unit No.:  #4 |  Due: R
Mz /Type:  Cooper Bessemer GMWA-3 Text Type: . Toxic Emission Testing Run #1 Full Load .
Cyl. No. HE/CE IHP RPM  [Suation AEV] Discharpe Suction Discharge | Suction Discharge (2) | (Z) Discliarge
: (%) AEV (%) | Terminal Terminal | Temp. (°F) | Temp. °F) | Suction Caonditipns
®in | (sig) s |
1 HE 489,35 2466 72.87 39.11 73.97 181,17 720°F | 165.0°F | 1.0000 1.
1 CE 516.87 2463 80.12 40.63 73.93 188.57 72.0°F 165.0°F | 1.0000 L
2 HE 433.42 2479 75.30 44355 | 1799 38444 | 1320°F | 2140°F | 1.0000 1.
2 CE 485.40 246.4 91.30 51.12 182,15 375.01 132.0°F { 214.0°F | 1.0000 1.000(
Pb (psia)= 14.4 - R factor= 459,7 o (Z) std= 1.000
Total IHP = 192504  @2468 = Average RPM [Mechanical Efficiency = 095  |Compressor BHP = 202636
Total BHP Load = Compressor BHP 2026.36 + Accessory BHP 40.00 = 206636 | N
Mg, rated BHP = 2000.00 @ 250.0  RPM (Manufacture’s rated speed) Curve BHP = 1960
Adjusted BHP = 1974.27 @ 2468 RPM (avmgﬂ operating speed) Load Step = ’ 5
Test Torque Load = 104.66%| e R %Difference = -3.30%
: . ] Cytinder Capacity (Volame) | e S
Suction Conditions
Cyl. No. irmmcfd Cyl. No. immcfd Total Capacity= 22.339 mmefd
1 HE 10.841 2HE 10.246
1CE 11.655 2CE 11.936 BHP/immcfd~ 92.500
Total= 22.496 Total= 22.182 :
Discharge Conditions
Cyl No. | immcfd. Cyl. No. immefd o L Total Capacity= 22.415 imencfd
1HE 10.96] 2HE 10.682
1CE 11,560 2CE 11.629 BHP/immefd= 92,185
Total= 22.520 Total= -22.310
Crlinder Flow Balance {Qv/Qd) :
Cyl. No. QQd | Cyl No. Qs/Qd . R : - | Total Capacity (QBY(Qd)=
1 HE 0.989 2HE 0.959 - '
1CE 1.008 2CE 1.026 ¥
L B HEQsvQd [ CEQwod
2
2
2
2
2
1
| .' , | , ,
0.750 0.800 0.850 0.500 0.950 1.000 1.050 1.100 1.150 1.200 1.250
‘Discharge Leakage=1<Qs/Qd (%)> 1=Suction Leakage
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Compressor Cylinder

Performance Report
[station: S —— Unit No..  #2 ! Date: 6/18/94
Mfg/Type:  Cooper Bessemer GMV-10TF Test Type: Toxic Emission Testing Run #2; Full Load, 11:30 am.
™ CylL No. HECE | IHP RPM | Suction [ Discharge | Suction | Discharge | Suction Discharge [ (Z) Suction | (Z) Discharge
AEV(%) | AEV(%) | Teminal | Terminal | Temp.CF) | Temy. (°F) | Conditicas | Conditions
Pressure Pressure
(psig) (psig)
1 HE 16477 | 3008 61.63 29.73 87.86 219.65 740°F | 171.0F | 1.0000 1.0000
1 CE 159.58 | 3004 60.37 3141 87.86 217.50 740°F | 171.0°F | 1.0000 1.0000
2 HE 10333 | 2999 36.27 1867 24.60 21631 740°F | 169.0°F | 1.0000 1.0000
2 CE 23090 | 3011 24,59 4219 85.76 220.84 740°F | 169.0°F | 1.0000 1.0000
3 HE 10518 | 3002 76.79 50.81 216.31 37266 | 1120°F | 1700°F | 1.0000 1.0000
3 CE 93.84 301.0 76.11 48.31 217.38 37480 | 1120°F | 1700°F | 1.0000 1.0000
4 HE 11093 | 2996 7834 | s1.69 218.45 3737 120°F | 171.0°F | 1.0000 1.0000
4 CE 97.00 299.9 75.40 50.08 216.55 373.07 | 1120°F | 11.0°F | 1.0000 1.0000
Pb (psia)= 14.7 - Rfador=  459.7 - ' N 1.000
Total IHP = 1065.53  @3004 = Average RPM [Mechanical Efficiency = 095 | Compressor BHP = 1121.61
Tatal BHP Load = Compressor BHP 1121.61 + Acoessory BHP 20.00 - 114161 | =TT
Mfg, rated BHP = 110000 @ _ 3000 RPM (Manufacture’s rated spoed) Curve BHP = 1140
Derated BHP = 110133 @ 3004 RPM (average test operating speed) Load Step = 6
Test Torque Load = 103.66%] T %Difference = 161 %
. ] . l m&w(vm) I e [ BT IR
Suction Canditions
Cyl. No. mmmcfd | Cyl.No. | immcfd | Cyl.No. | immcid Cyl. No. | immcfd [Total Capacity = 14211 immcfd
1 HE 3.741 2HE 2126 3HE 3.653 4HE 3.754
1CE 3.558 2CE |- 4894 3CE 3.376 4CE 3320  |BHP/immcfd= 80.334
Total= 7.299 Toal= | 7020 | Tetal= 7.029 Total= 7.074
) Discharge Conditions
Cyl. No. immcfd | CyLNo. | immofd | CylNo. | immncd CyLNo. | immcfd [Total Capacity - 14046 immofd
1HE 3.439 2HE 2.161 3HE 3.679 4 HE, 3.741
1 CE 3.547 2CE 4.859 3CE 3.265 4CE 3352 |BHP/immcfa- 81.276
Total= 7.036 Toal= | 7019 | Toual= 6.944 Total= 7.092
Cylinder Flow Balance (Qvi0d)
Cyl. No. QQd | CyiNo | QvQd | CylNo. | QsQd | Cyi o, Qv/Qd  |Tatal Capacity Qs/Qd= 1012
1HE 1.072 2HE 0984 3HE 0.993 4HE 1.004
1CE 1.003 2CE 1.007 3CE 1.034 4CE 0.990
B HEQuQd £ CE Quud
4
323
; '
-
¢ 2 .D
N h
0.750 0.800 0.850 0.900 0950 1.000 1.050 1.100 1.150 1.200 1.2%0
Discharge Leakage=1<Qs/Qd (%)>1=Suction Leakage
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Compressor Cylinder

Performance Report
CRo —  ———— Uni No: 12 |__Dec " aions
Mfg /Type: Cooper Besserner GMV-10TF . Test Type:  Toxic Emissin Testh_gguu #3 ; 103 % Load: 6:00 pm. |
Cyl. No. HE/CE [HP RPM Suction | Discharge | Suction Discharge | Suction ™ | Discharge (Z) Suation | (2)
AEV(%) | AEV (%) | Tenminal Terminal ( Temp. °F) Temp. (°F) | Conditions
Pressure Pressure
(psig) (psig)
1 HE 163.23 299.4 58.09 30.57 85.72 218.58 740°F | 1710°F 1.0000 1
1 CE 159.32 299.8 6122 32.21 88.88 215.24 740°F | 171.0°F 1.0000 1.
2 HE 103,87 300.1 3878 19.40 86.74 217.38 740°F | 169.0°F 10000 L
2 CE 229.79 300.1 84,50 43.06 £6.84 22191 740°F | 169.0°F 1.0000 L
3 HE 103.90 299.5 76.79 49.92 215.36 370.72 H0.0°F | 1680°F 1.0000 1.
3 CE 92.85 3006 75.40 49.19 213.22 369.65 1100°F | 1680°F 1.0000 1.
4 HE 11035 299.7 7834 52.57 219.53 371.59 110.0°F | 170.0°F 1.0000 1.000(
4 CE 96.14 300.1 75.40 50.97 216.43 370.72 110.0°F | 170.0°F 1.0000 1.0000
Pb (psia)= 14.7 I R factor= 4507 | - S ’ (Z) std< 1.000
Tota] [HP = 105947  @2999 = Average RPM [Mechanical Efficiency = 095 | Compressor BHP = 1114.23
Total BHP Load = Corpressor BHP 111523 + Accessory BHP 20.00 - 113523 | -
Mf, rated BHP = 110000 @ 3000  RPM (Manufacture's rated speed) Curve BHP =
Derated BHP = 1099.71 @ 299.9  RPM (averagetet operating speed) - Load Step = 6
Test Torque Losd = 103.23%| ‘ —_— e T %Difference =
‘ : : . | Cylinder Capacity (Volume) b T e
Suction Conditions
Cyl. No, rmcfd Cyl. No. inmcfd | Cyl. No. iranefd Cyl, No. immefd [Tl Capacity = 14.189 immncfd
1HE 3.437 2HE 2323 3HE 3.642 4HE 3,78
1CE 3.636 2CE 4931 3CE 3.291 4CE 3.332  |BHP/immefd- 20,007
Total= 7.073 Total= 7254 Total= 6.934 Total= 7117
) thn_rge_ Conditions
Cyl. No. mmcfd Cyl. No. fmmcfd | Cyl No. immefy Cyl. No. mmmefd - [Total Capacity = 14.224 immncfd
1HE 3.556 2 HE 2257 3HE 3.600 4HE 3.791
1CE 3.594 2CE 4.965 3CE 3.287 4CE 3398 |BHP/immefd= 79.812
Total= 7.149 Total= 7.222 Total= 6.888 Total~ 7.189
Cylinder Flow Balance (Q=/Qd)
Cyl. No. Q/Qd_| CylNo. | OvQd | Gyl No, Qs/Qd Cyl. No. Q=/Qd _ | Texal Capacity Qs/Qd= 0.998
1HE 0.967 2 HE 1029 3IHE 1.012 4HE 0.999
1CE 1.012 2CE 0.993 3CE 1.001 4CE 0.981
M HEQvQd [J CE Quex
4
23 L
5§
=z
2
3
0.750 0.800 0.850 0.900 0950 441000 1.050 1.100 1.150 1.200 1250
Discharge Leakage=1<Qs/Qd (%)>1=Suction Leakage
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Power Cylinder
Performance Report

Station: e . | UnitNo.: # Date: 6/19/94
Mfp: Cooper Bessemer GMV-10TF Type: GMV-10TF Rated BHP: 1100
Cyl. No.[ IHP | RPM | Compression| Pressure @ Peak Firing | Peak Pressure | Terminal Exhaust
Pressure | TDC (psig) {Pressure (psig)l Angle (°Atdc)| Pressure | Temperature
(psig) (psig) (°F)
1 124.59 | 290.5 240.81 284.69 544.77 14°atdc 46.02 686 °F
2 127.33 | 290.7 247.10 280.26 316.65 17°atdc 47.07 760 °F
3 128.29 | 291.1 250.30 305.93 547.68 15°atdc 48.14 711 °F
4 135.02 | 290.6 247.23 290.04 530.85 17%atde 46.02 717 °F
5 133.17 | 290.8 237.60 281.48 535.13 16°atdc 48.16 695 °F
6 128.13 | 290.9 236.40 269.56 504.89 18°atdc 41.72 750 °F
7 137.18 | 290.6 241.61 282.24 540.96 17°atdc 48.11 693 °F
8§ 135.05 | 290.7 244.02 280.41 480.55 20°atdc 49,23 747 °F
9 135.86 | 290.4 240.55 288.65 558.07 16°atdc 49.18 725 °F
10 131.26 | 291.1 234.39 271.20 558.68 16°atde 44.95 745 °F
Ignition Type: Altronic 2 Timing: 11 Btdc Primary: 345 Voits
[ indicated Horsepower (IHP) ES Peak Firing Pressure B Indicated Mean Effective
Pressure (IMEP)
600.00

Q=Y ~ T

Cylinder Number
Horsepower Peak Firing Pressure (psig) Compression / Tde / Terminal Pressure
THP (Total) = 1315.87] Maximum Average Minimum Maximum Average Minimum
IHP (Average) = 131.59] 558.68 531.82 480.55 250.30 242.00 234.39
IHP (Maximum) =  137.18 Peak Firing Pressure Angle 305.93 284.05 269.56
IHP (Minimum) =  124.59]  20°atdc | 16.6°atdc | 14%atdc 49.23 46.86 41,72
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Power Cylinder
Performance Raport

Station: _SEE Compressor Station | UnitNo.: #4 Date: 6/19/94
Mfg: Cooper Bessemer Type: GMWA-8 Rated BHP: 2000
CylL.No.| IHP | RPM Compression | Pressure @ | Peak Firing [Peak Pressure Terminal Exhaust
Pressure | TDC (psig) |Pressure (psig) Angle (°Atdc)l  Pressure Temperature
(psig) ' (psig) (°F
1L 247.24 | 2473 228.00 250,58 501.16 16°atdc 41.76 640 °F
2L 286.31 | 248.0 224.88 246.30 487.24 19°atde 46,05 592 °F
3L 287.00 | 249.3 228.09 252.72 531.15 16°atdc 44,98 666 °F
4L 282.40 | 248.]1 246.16 290.04 564.03 15°atde 49.23 628 °F
1R 248.23 | 248.5 229.16 259.15 529.00 12°atde 43,91 652 °F
2R 263.71 246.6 209.89 229.16 430.48 23°atdc 43.91 617 °F
3R 271.21 248.4 227.02 249,51 500.09 19°%atdc 42.83 680 °F
4R 284.77 | 248.2 240.00 263.58 519.65 15°atde 48,22 627 °F
Ignition Type: Bendix S8 _ Timing: 8 Bide Primary: 370 Volts
] Indicated Horsepower (IHP) B Peak Firing Pressure B Indicated Mean Effective
Pressure (IMEP)
600.00
500.00 -
I 400.00
H
P
/
P 300.00 .
s
) |
G 200.00 -
100.00 -
1
0.00 -l ‘
1L 2L 3L 4L 2R 3R 4R ;
I
Cylinder Number ' |
S ' ‘ Power Cylinder Summary L e e T e
Horsepower Peak Firing Pressure (psig) Compression / Tdc / Terminal Pressure
IHP (Total) = 2176.87| Maximum Average Minimum Maximum Average Minimuym
IHP (Average) = 272.11 564.03 507.85 430.48 246.16 229.16 209,89
IHP (Maximum) = 287.00 Peak Fin'ng Pressure Angle 290.04 25513 229.16
IHP (Minimum) = 247.24| 23°aidc | 16.9%atdc | 12°atdc 49,23 45.11 41.76
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Compressor Cylinder
Performance Report

Station: ko [UnitNo:  #2 | Date: 6/20/94
ﬁg/’l‘ ype: Coq)_er_Eenanu- _Q_MV-IOTF Test Type: Toxic Emission Tﬂ Rum #4 : 103% Load, 11:00 am.
Cyl. No. HE/CE IHP RPM Suction | Discharge | Suction | Discharge | Suctim | Discharge | (Z) Suction [ (Z) Discharge
AEV (%) | AEV(%) | Tenminal | Temminal | Temp.(F) | Temp. CF) | Conditicns | Conditions
Pressure Pressure
(psig) (psig)
1 HE 162.74 300.6 $8.09 29.73 84.64 219.65 BO°F | 1700°F | 1.0000
1 CE 157.43 300.1 60.37 3063 86.74 21631 730°F | '170.0°F 1.0000
2 HE 102.22 2996 37.94 1867 85.72 217.50 73.0°F | 168.0°F 1.0000
2 CE 230.13 300.8 84.00 43.06 84.64 219.65 73.0°F | 168.0°F 1.0000
3 HE 104.39 300.1 76.00 45.47 212.03 371.59 110°F | 169.0°F 1.0000
3 CE 92.78 299.9 76.11 4831 213.10 370.52 111.0°F | 169.0°F 1.0000
4 HE 110.18 300.0 77.57 51.69 217.62 373.07 111.0°F | 1710°F 1.0000
4 CE 96.57 300.4 75.40 49.19 216.43 372.86 111.0°F | 171.0°F 1.0000
Pb (psia)= 14.7 ' Rfsco= 4597 o (2)sd=
Total [HP = 105645 @3002 = Average RPM [Mechanical Efficiency = 095 | Compressor BHP =
Total BHP Load = Compressor BHP 1112.05 + Accessory BHP 20.00 = 113205 |
Mfg, rated BHP = 110000 @ 300.0  RPM (Manufacture's rated speed) Curve BHP =
Derated BHP = 110068 @ 3002 RPM (average test opevating speed) Load Step =
Test Torque Load = 102.85%] NN | %Difference =
- - y ] Cylinder Capacity (Volume) l B y
Saction Conditions
Cyl. No. immcfd | Cyl.No. | immefd” | Cyl.No. | immcfd | Cyl.No. | immcid |Tetal Capacity = 13.954 immefd
1 HE 3.420 2HE 2.250 3HE 3.553 4HE 3.715
1CE 3.523 2CE 4.310 3CE 3.307 4CE 3330  |BHP/immcfd= 81.129
Total= 6.942 Total= 7.060 Total= 6.860 Total= 7.045
Discharge Conditions
Cyl. No, immcfd | Cyl.No. | immefd | Cyl.No. | immefd | Cyl.No. | immcid |Tewl Capacity = 13.795 immcfd
1 HE 3.493 2 HE 2.173 3HE 3.288 4HE 3.739
1CE 3.443 2CE 4.936 3CE 3222 4CE 3.296 |BHP/immcfi= 82.063
Total= 6.935 Total= 7.109 Total= 6.510 Total= 7.036
Cylinder Flow Balance (Q2/Qd)
Cyl. No. Q/Qd | CylNo. | QuQd | Cyl.No. | QvQd | Gyl No. Qs/Qd  [Total Capacity Qs/Qd= 1.012
1 HE 0.979 2HE 1.036 3HE 1.081 4HE 0.994
1CE 1.023 2CE 0.974 3CE 1.026 4CE 1.010

B HEQvQd [ CE Qsrd

: .

Cvlinder Number

! -
0.750 0.800 0.850 0.500 0.950 1.000 1.030 1.100 1150 1.200 1.250
Discharge Leakage=1<Qs/Qd (%)>1=Suction Leakage
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Compressor Cylinder
Performance Report

—

jSstion: __ e Unit No.: — #2 | __Due — bhoma

[Mig Type: _ Cooper Bessemer GMV-10TF Test Type: Toxic Emission Testing, Run #5; 98% Load; 5:00 pm.
Gyl No. HE/CE THP RPM | Suction | Discharge | Suction Discharge | Suction | Discharge | (Z) Suctim @
AEV(%) | AEV (%) ( Terminal | Terminal | Temp, (F) | Temp. (°F) | Conditions
Pressure Pressure
(psig) (psig)
1 HE 171.33 2999 63.39 34.00 85.72 206.79 77.0°F | 167.0°F 1.0000 1.0000
1 CE 160.29 299.0 64.55 33,01 87.81 21096 TIOF | 1670°F | 1.0000 1.0000
2 HE 114.22 299.4 43.06 24.00 85.72 203.57 770°F | 1680°F | 1.0000 1.0000
2 CE 164.52 299.7 62.06 33,01 86.79 213.22 TI0°F | 1680°F | 1.0000 1.0000
3 HE 104.18 2996 76.00 49.92 212.26 36878 | 1100°F | 169.0°F | 1.0000 1.0000
3 CE 92.53 3003 74.67 47.43 210.00 370.72 1100°F | 169.0°F 1.0000 1.0000
4 HE 110.33 3009 76.79 50.81 208.93 367.51 1100°F | 171.0°F 1.0000 1.0000
4 CE 96.24 300.2 75.40 49.19 212.26 369.85 1100°F | 171.0°F | 1.0000 1.0000
Pb (psia)= 14.7 - : - | Rfactor= 459,7 - ' ' (Z) std= 1.000
Total [HP = 101364 @299 = Aversge RPM [Medhanical Efficiency = 095 |  Compressor BHP = 1066.99
Total BHP Load = Compressor BHP 1066.99 + Accessory BHP 20,00 LT R e
Mfg, rated BHP = 10000 @ 3000 RPM (Manufacture's rated speed) Curve BHP = 1150
Derated BHP = 109950 @ 2999 RPM (average tesl operating spoed) Load Step = 7
Test Torque Load = 98.86%] N R %Difference ~ 782%
Saction Conditions
Cyl. No. mmmefd | CyLNo. | immcfd | Oyl No, | mmencid Cyl. No, immcfd | Total Capacity = 13.609 immci
1 HE 3735 2HE 2.532 3HE 3.557 4HE 3.556
1CE 3.764 2CE 3.591 3CE 1211 4CE 3.273  |BHP/immcfd= 79.871
Total= 7.500 Total= 6.123 Total= 6.767 Total= 6.829
Discharge Conditions
Cyl. No, immefd | CylNo. | immcd | Gyl No. mmefd | Cyl No, immefd | Tatal Capacity = 13.675 lmde
IHE 3.784 2HE 2.624 3HE 3577 4 HE 3633
1 CE 3.629 2CE 3.667 3CE 3.170 4CE 3.268  |BHP/immcfa= 79.484
Total= 7.413 Total= 6.291 Total= 6.746 Total= 6.901
Cylinder Flow Balance (Qs/Qud)
Cyl. No. Q/Qd | CyLNo. | QvQd | CyiNe | QeQa Cyl. No. Qs/Qd _ |Toual Capacity Qs/Qd= 0.995
1 HE 0.987 2HE 0.965 3HE 0.994 4 HE 0.979 o
1 CE 1.037 2CE 0.979 3CE 1.013 4CE 1.001

W HE Quod [J ¢E guvod

. o
3 F
1 y

0.750 0.800 0.850 0.900 0.950 1.000 1.050 1.100 1.150 1.200 1.250
Discharge Leakage=1<Qs/Qd (%)>1=Suction Leakage
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Compremor Capacity (MMscf)\
Compressor Suction Fressure (peig)
Compressor Suction Temperature (°F) 7
Compressor Discharge Pressure (i) | 9855
Compressor Discbarge Tempenture (°F) _-_7

A e A<a Fadl SR
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. - - - Wf N —————

Ikb [ Kes tﬂ ——
Time - 0 '

{ ‘ ¢
:I:w( ) :n”b 24 JQS—
P Pk “ 1 ~ ‘m

Eagise Torgue (%) 8’-:"0Q 2l e 12 X
Ignition Timing (degrees) , s %

%ﬂ%ﬂ)w qﬁ_%%ﬁﬁth

Pusl Tempenatere (°F)
Puel Header Presmure (puig) EEY 22 |23 | 37 Y|

MANIPOLD
Alr Plow Ratr (actm)

Air Masifold Temperature (F)

Alr Manifold Presture (o Hg or peig)
MANTFOLD

‘Temperatyre

Presrure (ia Hy)

Scavenges Air Presiure (peig)

CYLINDER TEMPERATURES

Cylinder ¢ |

Cylinder ¢ 2

Cylinder ¢ 3

Cylinder # 4

Cylinder # $

Cylinder # 6

Cylinder ¢ 7

Cylinder # &

Cylinder # 9

Cytinder & 10

Cylindes # 11

Cylindes ¢ 12
Compressor Capacity (MMsclh) o
Compressor Suctico Pressure (psig) A9 390 58
Compressor Suction Tempenture (°F) )

Compressot Discharge Prestre (esig) | S-100) M.o_-ﬂo_

Compresor Dictarge Tempersture (°F)

280

v
Ein g

&
5
s
3

A2

' T
[v.)mwts-a'—b\fv‘j\‘\ 2.0 Lt
Erron= d A\ v 68, _A.52 !
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-l twm w s omaw

i mgen T

Thepe M ' ¢ H
Eagine Horsec ~ver 1719
Bagine Speed :-rm) 29 é A5
Eagine-Torqu: %) o0, [oV0
ignition Timing (degrees) 5t _ N
Puel Temperatare (°F) ZJ.H: ‘ ; \ _m‘
 Putl Header Pressure (peip) 300 5& 3] 3,‘1,_,
TR INTAKE MANIFOLD _ —
Air Flow Rate (acfm) He 0768 He 77| o ugess
Air Manifold Temperature (°F) _ .
Air Masifold Pressure (in Hg or peig) la,ygar: 0.2\ 0. ToXt|
Tmpmru% - : Yy s 4m
Pressure (in Hg) .
Scavenger Air Presure (peig)
NDER TEMFE RES
Cinter ¢ 1 Fo_ |5l [=[] | s9r
(CCytinder # 2 i) ln! (23 [a {3
Cylinder # 3 f'}
Roytsser ¢ 4 5% ¢4 | 3 530
iter ¢ 5§94 | cq[ | a9 =2
LOyiinder % | {450 SSL-| SsY 5 4%
) Oylinder ¢ Xz ' 59 % 0 Z 1 ¢l 5,:
Cylinder #%. 3 g g 590 <k 99
inder #'9.\ s59 S62 [ 5h LY
| L Cylinder ¢ 304 Y3 Y2 3q¢
1 Cylinder # 11
Tylinder & 12

| © -mpressor Capacity (MMscil) Fy sy ~» ,39,7/[6 3

€4
: . &ag— N9.8
L.rapressor Suction Pressure (peig) “'7-. .2 —L&Z’ Z wg

Compressor Suction Tempertore (°F)

Compromor Dicharge Presue o) _|_20 6.0 (5000 [ 9060 | 5060 | JokD
A
]

Compressor Discharge Temperature (°F)

Boen Ve | 2008 [ K
Teny, FAg . 5L 1| %3.]

—— ' M




EMNILUNE WUNrERAA LMY WAL A _‘”Muu‘ "KMO L W r..;/ -l A ;n:n: .} 4 j VAR
MIOTHER. 1TSS DOWN Name of Data Racorder,
‘ ] oy -
Time 1304 | 9./54 'O0A | /045 A /: 12: 45 r 0P
Engine Homepower /BLL |/ 179¢ /811 87 £ /8/5.
Eagine Speed (rpm) 332 1332 |s231 | 332 222 |33/
Bagoe Torgue (B) A0 2208330| 2% | 929, | %% /% 9% 74% Y%
Ignition Timing (degrees) 128 /28 128 [26 ng /2 28
VELMANPOLD alotive 27t.8/ 272.86| 271.52 | 270.82| 2966 | 269.2] [268.8
Put] Tempenture (°F) —_
Pucl Header Pressure (peig) 6.2 | f6.2 HZ | re.d |}l 2 le:! 4.9
MANIFOLD
Air Fow Rate (scfm) - _
Alr Maaifold Temperature (°F) 127 /32 /37 /3/ /142 44 Vi 7]
Alr Nasitold Prese (lettporpi) | 2,64 | 2.0 1259 1258 | 26/ | 727 | 2.7
Presure (i HQ_
Scavenger Air Presure (peig)
SYLINDER TEMPERATURES
Cylinder # 1 gesS | &7/ P62 62 | St/ §73 872
Crtinder ¥ 2 202 92 68 | ¢/ Do g12. | 9/14
Cylinder ¢ 3 T/ 1l WV X e X X X X
Clindet 4 T/r /& < X X X pad X X
Cytinder @ § 927 236 923 | 524 g3/ 3
Cptindet 66 7/; 7 s 925 | 9/7 9/ %_% Vi
Cylinder # 7 £5¢ 2eS 832 §7 £e8 | w67
Cylinder @ 8 5% 7 P %6 7 §x 73
Cytinder # 9 - g& v 92 g&7 £29 g 5
Cylinder # 10 957 | 928 | ¢ 9L ?ﬁ % _ o/
Cylinder # 11 ¢85 | 859 | §¢45 | 957 sC |57 | 857
Cytinder ¢ 12 71/ |l 1988 | 895 14 _%f g
Compressor Capacity (MMsclb) 26.3/3.5 | 4.0 /r4_|17.5/a.3 1174 [19.1 | 17.4/18.9 | 73/19.1 172/
Compressor Section Pressure (peig) 488 | ggi 43¢ 4?; 427 | 248
Compressor Suction Temperature (°F) 77 / /82 /9¢ /86 )17 /3
Compremor Discharge Pressure i) | 2075 | 29976 | 2ps | 2059 | o2<Z | 205 | 22
Compressor Discharge Tempenature (°F) 222 | 223 225 227 222 224 | 242
Fres He rere € b 1243.08 |1286. 9 | 1329.¢ |1373.9 | 12/8.7 | /9%.8 | /5354
STEL 7225.3 | _
= 2491  2¢.3/ 2696| 2¢.2¢ | 2222 | 2645 | 2.4 26.2§
7 7229 77.75 729811 8172 | 96.33 974 | ¢3.47 7548
=7 (esae) 18°0342" /-0l 29| 1- 96" 24812 31 27.60] 3-1707.2, 4738 1 7.24 5~ 1S 04
Tpicar 4 SNk FiELC 27/.8( | 27299 12¢3.84 | 266.28 | 267.5) | 266.70 | 2¢S.62
Srf pota e T zet| D047 2947 | 27.47 2947 | 29.4C | 2543 4!
R N Pl | 278 | psez | £9.29 |2rd8
B 2)6 AP 1594 (842 _|y827 | /82> | /822 | 1B/9 | /1818
-l —~ Tl F-47 T T el i




ENTINE OPERATING DATA

[
T

i

Engine \Model: Number: S~ 4
Date: X - 30~
Name of Data Recorger: ) g’

© 22 E46 1o 05/5 €Sy | o]
. 1 Hompoee [£40 | /890 | 710 ] loste Tl 75
Lrgine Speed (rpm) 327 227 33¢ | 33 329 329 32 5T]
i ngne Torque (%) [ ¥SW & 330|770 99 - G2 91 'TEA P
Ignitien Timing (degrees) g ¢ -t i ‘g &< g P
; N - - (AN ¢
%%ﬁ%}%rm) £L5.7/ | 2573 265.5F | o805 | 276,40
Fucl Temperature (OF) Za 24| 75743 Tu 29 2 G294 Z72. %0 2% /o0 72 %64
Fuel Header Pressure (psig) 2.7 A LA T L3 7 3 ¢ . .
AIR INTAKE MANIFOLD T _;)_ - —gﬁ&—ﬁﬁ_&z 22
ut Flow Rate (acfm)
'.r Manifold Temperature (°F) /o5 Jeo 7 1o 7 SO T Je& s e G
Air Manifold Pressure (in Hg or@ > i 7.5 R Axe .9 . G Y
EXHAUST MANIFOLD
Temperature (VF)
Pressure (in Hg)
~ Jvenger Air Pressure (psig)
¢ YLINDER TEMPERATURES .
Colinders1 23 (, §233 | 3, g2/ 3 | g3/
Cslinder # 2 $ 3 £24 | %72 3721 77 f7¢/
Cvhnder # 3 <% X7 XX < X0 RS/ T2
Cvinder # 3 g% SR 7953 Ty 735" -3/
“dinder # § . = 54— IgC 725 | 32 M TER =
dnder #6 - Moo ze? 2221 1 0, A | L1 G bl 7 oS (0%
- vlinder # 7 SC L woy 505" lebs T s
Celinder # 8 549G 50 | @5 | 552 ol s 52
“-linder # 9 32 FR2 ¥32| &3 |azyg— &3 3
Cvhinder # 10 237 7c¢9 g1 G(C Geg G110 |
Cvtinder # 11 75~ 1 <571 5§47 24 | %99 d &
Clinder # 12 s.’i:/ 8/5 | $o{ 1 gio Ecsg 802
Compressor Capacity (MMscfh) ~+5¢<e T s A i _C':_A_vz JLi7 b’7/é A2/, 7 (6. /.
Compressoc Suction Pressure (psig) &l 2 H2 e “His H2.8°7 420/S2 0
{mpressor Suction Temperature (°F) Q!E-ﬂﬁ ?s,” 9_5'7 [ZVA 5 4 Tl 94/ 7 27|
* vmpressor Discharge Pressure (psig) 2Qrer =< fﬂjé o R‘//;G_? .?.Gl oo 200
¢ smpressor Discharge Temperawre (°F) | 2047 g K05/ 204 /122 <L0b/ 2249 el Z;a«l/
[l Packer Cricader Setting . 4 7 —
77.réa /I Ex - v} 67 | 763 720 27/ 270
£ 7221 27 254 25%. | 753 | "o | 53
£ gl .g;é.f# XIew| 7454 £ EXEY Ze&/2 176627 X
Enl X19C | >4 Stap 3 126622 | 70633 X,
E Time {08728 (0:27:261G 5058 4,0 QHIHG| 57 o5t o
Lokt el K .45
' - ’ ' 2 Gl ST
2% o Fle bl
20blLo7
3. e e RYAPY)
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&

Due _ o 08 23S
Name of Data Recorder _ _ 2, . $
Trme )2 18 1/2:360 | /2!y 12037 300 "
Engine Horscpower 1224 126 (612
Enginc Speed (rpm) A3 57 333 333 32¢ 3;_._3 333___
Engine Torque (%) Qb6 @5 7%
lgninon Timing (degrees) %< )19 ne "H* /i° 110
fLEL WaNIFOLD 27241 | Zbo.4e| 22309 | 260.5¢ | 142.07 | —a7 53 | 2e5.97
Fuel Flow Rate (s¢fm .
Fuel Temperasure (°F) s 20 | @577 90| ibl <696 2809 N
Fuel Header Pressure (psig) R ¥9 24, 5—‘/ 2| 25 )0 2519 2 5,@6 5
AIR INTAKE MANIFOLD
Air Flow Rate (acfm)
Air Manifold Temperature (°F) /1A /) I {11y ]LQ 110 ,l (
Atr Manifold Pressure (in Hg or psig) .2 {1 A lo & 5. % 5.7 S |
EXHALST MANIFOLD
Temperature (VF)
Pressure (in Hp)
Scavenger Air Pressure (psig)
CYLINDER TEMPERATURES
Cvlinder # | 850 ¢35 B2 g5 %25
Cylinder # 2 909 %9 % 256 _¥23 23 | 729
Cihinder # 3 29 < A {7 g7 g2 30
Cyhnder # $ ¥.s7 | 22| g22 22f 72/ 725
Cvhinder # § ‘5C"'I F/O 07 ) ‘/q 7‘/’/ 7-5_/
Cylinder # 6 637 32 | ol ¥ (olC 08 | (509
Cylinder ¢ 7 AN S/ L0 297 755 29
Cylinder # 8 23 | 45| @4 S4o R4 [ 42
Cyvlinder # 9 30 23 S',de_ m gL /
Cylinder # 10 a7 T2 *9 5 g03 902 70-1..
Cotinder # 11 Sws” | _g35” | §% 339 236 1.3,‘?
Cylinder # 12 5.5/ ?,é{p__ﬁ'/ 3’99 gog -1 i
Compressor Capacity (MMscfh) /557051 14557 14/ 19,4 145 Inif
Compressor Suction Pressure (psig) < (273) g-o’ 2 ge/F60 ‘
Compressor Suction Temperawre °) | §5 7 9.5~ 449/ ¢4 (oe/ 1o ( 94 /1ol
Compressor Discharge Pressurc (psig) o - 5 3@7 5 oS
Compressor Discharge Temperature °F) | 24 3 ;ééi 1 7/&0 22! /2 </ 22¢ ‘3 S
Packet Lnloader Setung /2 fo) ’ Cg_ ! } |
5t Lonii29 | [T )i 2:0f] )3 ) FGR| 755 et 2ugies
Soattuel X jov 2228 | 208011 JGslo| 26 %2/ | 26822| 2 239] 26 252
el R0l Kio€ % () 2L €101 2(r92)) 26F27] 9643776 S52] 76963 |
m@_)f [223:(S1 132 04| [ 43 [49:/9 | /ST 3] 2 (l'0s] 2t27:5%
Tach 4 254 26 | 763 20! 260 | 262
Turé R 293 7231 220 2950 247 74 &
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RS

FAGIN L.RATING DATA Engine Model, Number: #
Date: -
S mﬁ%gf‘?jé:

T o1 | /620 | /i, Y /10 o | /=45

Engine -cpower {70 5 4T /42
Enginr v 24 (rpm) 299 249 | 2499 299 {99 306
Enpine Torque (%) Q-!X; Zs 72
Ignition Timing (degrees) A"a-_ ,5":’ 57 L e 59

FLEL MANIFOLD
Fuel Flow Rate (scim)

Fuel Temperaturs (OF) CrJ. QJg fz i‘?- 33 i’_s':(!._v l 26 . 2 / 7.Cr

Fuel Header Pressure (psig) Gi Y9 el R &l &6 el bl Lo /
AIR INTAKE MANIFOLD - ‘

Ar Fiow Rate (acfm) ]

Asr Manifold Temperature (°F) /O 5/ /06 vkl ‘? 5—— ?(O < 7

Air Manifold Fe-ssure (in Hg or psig) Je_pey Bosy 2.~ 7. £ 2.0 2.0
EXHAUST Ma_.7OLD ’ '

Temperature ('t :

Pressure (in Hg:
Scavenger Air Presure (psig)

i NPE  RES :

e o ERATLRES Sk2 | «px G357 = G5
Cylinder o 2 ST4 591 .5’8’_.§_ !ﬂgg 57
Cyitnder @ 3 A’Q‘#_ C’ X .5‘7 7 ,-5’-?_2’_ G /
Cvinder # 4 T/ .52; o S/ IS5/ Pty
Cvhinder # § . a) 5-70 3 Z ; S$b7 le
Clinder # 6 ‘ S <33 vk S24 | 5
Cylinder # 7 SYs | 5%/ S3H | 573 525
Cylinder # 8 .b"(p ) é’s L ] { ) >/
Cytinder # 9 s4e | $9/ | 5= % 235" | {37
Cvlinder # 10 ’ ) f"ﬁ 57 -5—2 - __: 7 .6—761
Cvlinder # | e ] o "] o
Cvlinder # 12 7 ~ — e

Compressor Capacity (MMscfh) Yoy 7//3"_ / | 3.t/ /3 8/39

Compressor Suction Pressure (psig) 2 5-J /4‘, I 20 "y 21O

{ompressor Suction Temperature (°F) 427/ ¢4 g/ . _?_i 897 ¢

Compressor Discharge Pressure (psig) O 025 | .0

Compressor Discharge Temperature 3 /29 ! 2

Packer Unloader Setting [ 2] { / / / ')

Lrank VPress [Mie 0.5 0.9 045 | 0.5 [ o.55 | ows
Lod A/
@ L3420 23 24

S¥ Y-

S8 '3

Xiom 12027282 L6287 | 26783 |R0 299 o i
sl A oo |27 289 20231262¢9 20 %09 iu_.;i’g(ag[ g

Y 23842 23:24 | I®8. 3% ) 0od A1 Joo 4] [ig.e

Turto  RFPm 202 20-3;( 20 2. 202 gaf.g
| Fredut; °F 03 | $v So S057| s©
PosdTuchs °F le2X | (pad _(,/é

L
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O s

Name of Data Recorder

e .

Time

Engine Horsepower

TE - /4
¥s2

[oS

2P -/
/540

Engine Speed (rpm)

329

329

Enpne Torque (%)/&7]‘5 15030

/&7,

GE AT

Ignition Timing (degrees)

88

858

FLEL MANIFOLD
Fuel Flow Rate (scfm)

27%.17

Fuel Tempenature (OF)

Fuel Header Pressure (psig)

AIR INTAKE MANIFOLD
Air Flow Rate (acfm)

Air Manifold Temperature (°F)

Air Manifold Pressure (in Hg or psig)

EXHAUST MANIFOLD
Temperature (aF)

Pressure (in Hg)

Scavenger Air Pressure (psig)

CYLINDER TEMPERATURES

Cytinder #

Cylinder # 2

Cylinder # 3

Colinder # 4

Cylinder # §

Cylinder # 6

Cylinder # 7

Cylinder # 8

Cylinder # 9

Cylinder # 10

Cylinder # 11

Cylinder @ 12

Compressor Capacaty (MMscfh) /574,.5,

12.5/09.¢

17.5/50,/

Compressor Suction Pressure (psig)

KoL

43

Compressor Suction Temperature (°F)

KL

43

Compressor Discharge Pressure (psig)

/&

QEZ

Compressor Discharge Temperature (°F)

&7

2//

&S13.4 | £632. 2

&493.4

1873,.95"] 36 02.2°

2299

2366 Z57

1. 54

15.82 | 7500

24.€/

STtz

7.52

2222
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FUL-N T OTENO "Ox rans Tilla: memo 7671 |*orpegens.

Instruction Supplement - S, ; _‘umfj;;,_\_L
/

Owpl, ' 'Phoml
SPECWAL DATA Faxe - [Fee ' .
The following data differs from that given in the standad KVS Instruction Manual and is 1
vaiid only lor the PCC equipped KVS unils kisted on the front of this form: . A7
I KVS Engine Speciications '
Power Valve Timing; !
letValveOpens . . . ., .. ......... e e e e e . 50.1* 8TDC
hu V.M C'OI.' " + & & s omow v o4 ‘e, L A ) 166-0. ATDC
ExhaustValveOpens . . . . .. ............... 163.4* ATDC
Exhaust Valve Closes . . . ., ... .. ...... .o .. . BA*ATDC
Fue! Valve 'I"lrninq;z .
Fuol Injoction Valve Opens. . . . . . . . . . . . v o o .. .. 52.5* ATDC ;
infscionBeging . . . . .. e e e e e e e 64.8° ATOC f
injectionEnde . . . . . .. ... ..., . 138.7° ATDC
Fuol lnjection Vave Cloees ., . . . .. ... ... ... W .« 139.0° ATDC

" Menifold Temperathures and Pressures
Power Cylinder Exhaust Temperature; (Full Load & Speed)

Oporating(PCC) . . . . . . . v v v ... .+« T00-750°F (371-399°C)
Maximum (PCC) .. . .. .. T e e e e e e e e e e e 850°F (454°C)
Fuel Gas Manifold (Ful Load & Speed)
PCCUME . .. ............. 18.0 - 20.0 PSIG (124-138 kPa)®
Air inlet Manifold (Full Load & Speod) ‘
PCCUnita .......,. 985PSIG (665 kPa) @ 0-1500 h (4572 m) altitude
Turbocharger Exhaust Gas Outlet Temperature; ' s
(Full Load & Spead) PCQ Units .. ......, . . 80D-700°F (316-371* C)
N. Fuol Gas Systom
PCC Rogulated Suppiya. - - . . 3 PSIG (20.7 kPa) above air manilold pressure
v. Lubrication System
Lubricating Oil Prassures;
. Napier ., . ... 00t i et e - 35-50 PSIG (241-345 kPa)
V. Other Engine Data '
Maximum OperatingSpeed . . . . . ... ... ... + -« e e .. 330RPM
Spark Plugs;
Gap Selting (PCC plugs) . . . . . « + .« 0.0130.018 inch (0.33-0.41 mm)

Tightening Torque (PCC plugs) . . . - 60-80 fi.bs. (68-81 N'm) lor dry thweads
' 40-50 i.bs. (54-68 N'm) for lubricated threads

ignition Twning: (Initisl Setting). e e e e e e e .« .. 12° BTDC
V.  Engine end Running Gear Bolting (Boh Torgues) -
Procombustion Chamber Stud Nuts . . , . . . .. .. ... 150 in. s. (17 Nom)4

k.

As measwed at the pushrod end of the rocker arm, with & 0.20 inch {5.08mm) pushrod k.

2 Based on 0.10 inoh (2.54 mm) pushrod lift, Injection. points ditar from opening and
closing points dua to design of the fuel gas valve.

3 This value may change with major changes in fuel composition.
4 Aer prestressing by tightening 1o 200 in. Ibs. {23 N-m) in stages.
PG2457P5 TXT.Disk PG Forms #7

BE-T0-1994 11:4101 71477E5026 ' F.e1
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" Equipment Specialists

Lee 39005 Timms Tyber, Texas 75701-8451
(903) 581-2884

ANALYS!S SUMMARY
-Date M

SIS Mot {7092 G Wavkegs fur Tiop.
dlonType B l1c00ie T

Aroblent Temp
Found Final fom Found Firml
' Fresaue - fonlion Engine RPM “ got-g1!
Opl Tep  #P | Tomp  BP Pesk - TOC 230 Wigt TubieRPFM .
T1E W) IGN Timlng 22-23 10~
L . 24-22 Maniold Press 7-5““_;;__
m 20-22 Manlold Temp 09
ull 2,13 Fuel Press
R 21-23 | Ol Press Lo¥
LR 2122 Ol Temg INOUT LeMfin™
1L 3122 OR Fiter DP
21 22 | Waler Pross
7| 2327 Water Temp INOUT 150/,
Yyl 20 2% c‘w*moﬁus
g/l -2 Exh Back Pruss
Ll a\.-;,'lf Al Flter Pr Drop LR
Igndion Primary 190 wo 7
Total HP
ohl - Rod Volometrie B Toe Press | Gas Temp Gaupcir
No Bore Dia HPF [%VEs % VEd -] o __ 8 D |Gauwge Pockets Stage  |Comments
1HE] 5.5 12.51 175 |70, |30 200 | 232.7Y 0t | 23] 80 | Londed ] N
CE 190 178.8 13 1918 |232.4 255
2HE| § 3¢ 129 | g9.s \uyg.o ] 3025 yu2. 21130 1190 P35S A 2
| CE 120 [ ¢4 | s2 |oogd] Yoy uy
JHE
CE
4HE
CE
SHE
CE
THE
CE
7HE
cE
8 HE
CE
Tousd HP « 01y
CompBHP = Comp IHP{ 5 - ) = /72
Conv.Fodw 2% ) 7
Total BHP Load = Comp BHP (/77 ) « Acccssoy BHP ( 367 )« 717 BHp
% Load = Tetal BHP Load (’707 ) = ")S'a,/. Mech €It = Total EHPLoad ( )= /\/A
Rated B2HP B frer Powaer Cyl IHP )
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. ,o"’ ClP Ly
tovwrneEn SPECIALISYS
TEST SUMMARY
Company: (AW
Location
Date: £/23]94
- Atmos press: 4. %)
ENGINE DATA
Test Num: [ 9 10 X k= 13 14 5
Amb. Temp (DEG. F): . |
Clock Time (24hr.): 3\ SEFPm |H ASPm | 405 P LB PA | 2705 PD 135 (303 tm
Ign. Timing: 21-23gwe | 21-23'g%0d 2 ) - 23| 21-23 8702 21-23gv0c | 21. 2387y 2)-) a1ex
AVG. RPM: 8,0 %1+ | 23 /2 €Y g1y AN
Turbo RPM:
Fuel Press (PSIG):
Fuel Temp (DEG F): _ '
Manifold Press/Vac: 075 He | R"HE §" HC g"ne- % "He § e g ue
Man. Temp(DEG F): 101 100 | g¢ 1< 93 9) 91
Qil Press.(PSIG): | bo*® Lot _Lob sGo* Lo® Lo Gow
Oil Temp.(F inout) 169/
Water Press. (PSIG): i
Water Temp.(F infout) [/5° Ji 7] '
vaeCe VE-iae T
] COMPRESSOR DATA
Load Step: torjed [loaed | loaded [LonJid [ Lomded Londed | Lomded
IHP 1HE iy 17¢ 176 113 172K 177 1727
IHP 1CE 155 186 /%S 1%7 1&7 1%L 187
IHP 2HE 173 10 /5% 757 T 7ol 797 I
IHP 2CE 0% e 9¢ Q4 a? a4 QL
HPENE romser 8 Co L./ 6.3 AR M3 S| 6
IHRSSE f
IHP 4HE
IHP 4CE
{HP SHE
IHP 5CE
IHP 6HE
IHP 6CE
Total IHP: $79 [373 %% 1259 (567 [Zse 363
BHP: L 63 | 65y  CH3 43 L4 642 |G+ 7
% Rated Load: Gi1% | Qo %87° S¢Yo | §¥% 28 Vo a9 |
Comments:
rl.tf Fr Cind lqz-
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COVIPMENT SPLCIALISTS
_ TEST SUMMARY
Company: ~ UnitdD: .
Location AUnR Typdshorer. o
Date: €23/ 74 Ignition Type:
Atmos press: 147 Rating@RPM:
ENGINE DATA
Test Num: f) [ 2 2 o S ] F4
Amb. Temp (DEG. F): _ _ e _
Clock Time (24hr.); Bi9S A 1015 anl f1. 39ad 12,0940 12: 3244/ | 220 2.50 326
ign. Timing: 21-23070) 2)-23pved 1-23 areg| 21238%ee |2)-238%e] 21-234%¢] 2).028%L D). ""-_Eg-;&'ﬂ
AVG. RPM: gvo | 509 210 81 g19 glo g9 vi1° n
Turbo RPM:
Fuel Pross (PSIG):
Fuel Temp (DEG F):
Manifold Press/Vac: 0.5"mer | 290 1 2.8"HE | DO°HE [ 9S"nE |28 06 | 7.50¢ | 2.5'ue | 7.8 x¢
Man. Temp(DEG F): Joo 10® 100 o 10 © Ju o Jb o o0
Oil Press.(PSIG): Lo Go* o' Lo * éot LY 7 WA
Oil Temp.(F in/oust) 1 ]122
Water Press. (PSIG): T
Water Temp.(F infout) 150 /17! ’
go-2567432 COMPRESSOR DATA 82288422
Load Step: “IHEuul | Londed | Londed |/oeded LonJdeod |tonded | Loaded [opwded |lenk]
IHP 1HE 2% 179 179 17% 17279 1 7& 127 L1722 176
IHP 1CE /22 190 159 1% 15 159 158 1 &7 15CG
IHP 2HE j0& 129 125 [FYY] 23 122 130 19 1
IHP 2CE 105 12D 0ns 1S i 1y pe ne 107
A e s. 7 <L 4 (e 4.3 ; 625 [
INSE !
IHP 4HE ]
IHP 4CE :
i
IHP SHE
IHP 5CE
IHP 6HE
HP 6CE
Total IHP; S AT A VY= %% [ 4o3 o] J€9C <53 [ eet
BHP: a2 206 .0 @93 A lo b _z._%s_ogaﬁ’__czgr
% Rated Load: 9% 97 9C/e 95*/- gs°fl* q5°/e 4%, - 94 | 9a’/
Comments:
ME rf—('al ' 3 2-
Feo LHF I~
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COUIPMENY

Company:
Location

Date:
Atmos press:

Test Num;

Amb. Temp (DEG. F):
Clock Time (24hr.):
ign. Timing:

AVG. RPM:

Turbo RPM:

Fuel Press (PSIG):
Fuel Temp (DEG F):
Manifold Press/Vac:
Man. Temp(DEG F):
Oil Press.(PSIG):

Oil Temp.(F inJout)
Water Press. (PSIG):
Water Temp.(F inJout)

Load Step:
IHP 1HE
IHP 1CE

IHP 2HE
" IHP 2CE

1
IHE-SPE

IHP 4HE
{HP 4CE

LI N -]

IHI" SHE
I WCE

I+ HE
1M £GE

Total IHP;
BHP:

% Rated Load:
Comments:

Mme

Frow?

. SPECIALISYS

TEST SUMMARY
Y EN Unit 1D:
ﬁ‘m‘.tm;;-_.“vw, 20
§/iqy/9¢ Ignition Type: Alzee~is @
/4.7 Rating@RPM: €94 € joooRPm
ENGINE DATA
| 2 2 A9 1
g5 55 %7 $9 92
lo'20 Olgo | (1.2 128 12:3%
ALD B! spne SAnt Shrt | sp.r
271 22¢ 1373729 | 279 | 229
LI'WG | Camve | Sme-e Lppt | Shawe
103 (aoy 1o% TX3 10§
1) S0t o B et Pt S
L L¥4)153 | same Shef | Shpa & oot
LD TRy rve | ¢ LY Sp
COMPRESSOR DATA
WP cane S Ane K]
—22 - 2\ a) 2
163  16) 1] [T L]
G R, 3 |
1y 109 lot 104 roY
— 2.9 1 2.9 2.9 2,9 2.9
: !
| |
C .‘
" ; :
i i ;
305 300 298 Jov 29¢
7 3G/ 3s¢€ 3¢ 3¢l
§3°e s % e £a % g1
. 52
2¢ .+ F
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TEST SUMMARY

Company: AN Unit ID: »/
Location FosllTyPon s purn, o [ L6 EMVA
Date: $/a4/99 Ignition Type: :
Almos press: 74, D “Raling@RPM: 1260 RUPE 320
ENGINE DATA
Test Num: i
Amb. Temp (DEG. F).
Clock Time (24hr.): 4 S A
ign. Timing: Rise
AVG. RPM:; | 294
Turbo RPM: ‘
Fuel Press (PSIG). EW
Fuel Temp (DEG F):
Manifold Press/Vac:
Man. Temp(DEG F).
Oil Press.(PSIG): AL
Oil Temp.(F in/out) 192/15Y
Water Press. (PSIG): i
Waler Temp.(F inout) [/ 53 /160D
COMPRESSOR DATA
Load Step: Uwb &5 3¢ Y |
IHP 1HE 19% i
IHP 1CE hy |
f
IHP 2HE dols ]
IHP 2CE /123 |
(HP 3HE 232
IHP 3CE /1
IHP 4HE 22l
IHP 4CE v
' |
INESHE. Amscro /5| /.2 '
eGSE ~ns:f0 2™ /f-/.l(
IHP 6HE
IHP 6CE
Total IHP: lel |
BHP; 157 i
% Rated Load: P77 !
Comments:
/f E - ¢ 9 r
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tourPuiNt BPLCIaLIsTS : Bc'f 4 {’

" TEST SUMMARY
Company: | - Unit 1D W
Location Unit Type fe-'pe ¢ Bessne g G 70
Date: [2€ (9% Ignition Type: Alirvre CPU T  Ac)c
Atmos press: /4.7 Rating@RPM: /1§00 & 300 ‘
ENGINE DATA

Test Num: [@) { 2 3 ~ K t
Amb. Temp (DEG. F): '
Clock Time (24hr.): 10:45am | S:wpm | SiueAn | 6110 Pm | it fan]| 710 Fm ™
Ign. Timing: SL 871X _| §-C Atoc ] S-b'Bloc | S5-C'AToL | SC 8ie | €6 AR

AVG. RPM: 292-2%% | 300-302-1 297 3221 299- 301 DTV -0 [239-30

Turbo RPM: '

Fuel Press (PSIG): 3% 2] Syl 30 2.5 27.5

Fuel Temp (DEG F):

Manifold PressVac: G88 /0% SAme SAme 9.¢ 9.&

Man, Temp(DEG F): jes | 006 jod /0] /01 10)

Oil Press.(PSIG). | %/3e |17/3) | 15730 | 16/30 same | 1630

Oil Temp.(F infout) 199050 (145 lel | shwe SAme SAme sdme

Waler Press. (PSIG): "

Water Temp.(F infout) [ /55//40 [ /1§41l D | 2hanad | Same¢ sprne Same

- WP KA IO e e dosn TR G e pggy Y4200
A 3% 80 2050 BT COMPRESSOR DATA

Load Step: (A Coser [A) Clego | 5amd | came Shne | sane l

IHP 1HE A 930 23¢ | 234 229 | x30 :

iHP 1CE /30, /43 192 | r92 139 (92 :

IHP 2HE — 239 | 2=3 | 339 237 33, . D32

IHP 2CE 13p /%7 K12 /ety /93 el

. : ’

IHP 3HE 236 250 249 235 S22 | 23 !
IHP 3CE 194 20% 20 194 J33 1 192

IHP 4HE 239 Y] 2505 2HoO 239 293

IHP 4CE : 2oy | 219 ALY 207 208 2H

IHP SHE '

IHP 5CE

SERE masceD 177 190 1. O J$.7 15,3 5. 8 i 1.8
HPOE mugero 272 | J9.5 1. | K.2 /5. G €2 | 156

Total IHP: L7¢ [67] 1627 l/e.w /637 | T
BHP: 1766 /759 1713 /2e' 4923 '
%, Rated Load: 5 7o g 2L 75% GV, |\ 967 I
Comments:

ME Fhgroe - v <

Fotol or ", o ., st
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WQuUIrMEnY SPLCIALIETE

TEST SUMMARY
Company: | A UMD > e i o e
Location Unit Type ’ 10
Date: £/26 iqw Ignition Type: ‘ 2 E/z.: : Zzg%_i'
Almos press: 14,72 Rating@RPM: itooe Jo3

ENGINE DATA

Test Num: | T 28 3 7] S G 2 ]
Amb. Temp (DEG. F). _
Clock Time (24hr.): G735 A | 70100A~|101SSA | JIi28 B_|JIise A _[j2i20p [1:05 1 35PA 1329 Fp
ign. Timing: S'ate¢ | § ntor | SAtee S'pteC | S RTer | S awe| S ATL | S avot Ay
AVG. RPM: 279-201 | 295 301] 299301 | 296 -3c0]| 279-300 299-30) |299-307 ["'549-30) |299-30/
Turbo RPM: "
Fuel Press (PSIG): 3) 31 2 31 2) 3/ 22 T 3 30
Fuel Temp (DEG F): -
Manifold PressVac: | /0.2 " | /0. & 0.2 10.§ 16.3 /0.3 [0 I 10
Man. Temp(DEG F): 190 /0% /03 A % 109 1Y 11 L)
Oil Press(PSIG): 2%, /7 /31 | 1&/30 Tej3e | ib/29 | s/29 [16]29 |.5/28 [16/29 76/24
Oil Temp (F invoul) ©  [743liss | 195]Is8 195 1/ 93/ies | 195 ]L] (1013 | siiL3 | 7SifKe | (Si1])e:
Water Press. (PSIG): ) :
water Temp.(F infout) /S7/ jll VARV 19{/161. Tc2/163. 1153 /1.0 | 1S9/159 1755 /%] 169/l

COMPRESSOR DATA

Load Step: Ca Plosee | SANC SPat  JShae shne | cane Spoay | SMre ! SEre
IHP 1HE _232 232 23 - 30 22¥ 227 ! 236 ' 22Y

IHP 1CE 193 ICE Y] .. 1 13Y L ogaf 137

IHP 2HE T23¢ ST 337 [ Z3L 3 i [z39 | 34§ 2i¢
IHP 2CE "L YL i AT RN, S VL BT 71

IHP 3HE 247 24Y gse 240 24 239 229 229 1226
{HP 3CE 213 2173 a3 12 207 | 2e3 157 (93 /7932

{HP 4HE 539 [ 287 | 900 [ gce 5EY | 95l | 24] FUF R EFN
IHP 4CE 228 229 219 I 225 Y 220 | 2Iv 210 | 2os”
IHP SHE -

e O it-gae- 2050 b1 £~ Py>-2050 a0 A-20n |wse- e ke |ans 920 20sEibr00 - Jrv-208 3 5BV 106D |TV0 Pio-2ex Iyt -
IMBSEEE 187 TR .7 20, 120.3 79.9 1142 | /%Y (£ & /72
ISBABE J~o mmiTh . 7% B Wi TY 4 7.7 /5.2 | 152 | ¢4 0 144.7
Total IHP: /703 ph 767 1 /LIS /79 | 765 (a9 T (1,00 |:/563

BHP: 1293 pLA 1797 | j754 |1 262- | /1745 ] (690 | /eb3
¢, Rated Load: oo Ve b Jee s | 17 9% /e 97 7 qyZe| 44% | 937

'Commenls:
Ui :'P:'_ P 9(

- A Dt;-’-’ c~ "gL Fee
TaTe em WAL S T e
A amT fitw Lromn white gree
Jiwe, $o Col Tielased Foei

line Frobe
e P L2M [ie1 AL foerr Te SFppasgiestd —rade s . Tesriwe =oTs, =t
! ¢ 7 -
rz

wile Radisn = ed -, [EImLTuel LATe kel
Tl O

o € om 4
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10UIPMENY SPECiaLiftrg

' TEST SUMMARY
Company: KnJ.a) ' ‘ Unit 1D:
Location , Unit Type
Date: 2oy g eI rare-s. |
Almos press:. 74.7 Rating@RPM:
ENGINE DATA
Test Num: /o (! A 1% 149
Amb. Temp (DEG. F);
Clock Time (24hr.): 349 4:15 gy S5 Sy | LisPA
Ign. Timing: S'giee | S gioe S nioe S 'AIpl |& proc | < pame
AVG. RPM: 299-321 | 293-301 | 29¢.30] |.299-30; 295-3011299 - 78/
Turbo RPM:
Fuel Press (PSIG): 29 28.¢ 2¥.85 | J¥.¢ 2 272. 5
Fuel Temp (DEG F):
Manifold Press/Vac: 9.4 9 9 g9 9 2.5
Man. Temp(DEG F):
Oil Press.(PSIG); Cldo |/C[3° | i3 74737 16/3) lic/3e
Qil Temp.(F in/out) [le3 11496 15T srevrasiise LYSYSC] saea
Water Press. (PSIG): j ! i
Water Temp.(F infout) [/5y Jie1 /54]7¢0 | Sore 1783/ o5 Tr53 Jreo [sae
COMPRESSOR DATA

Load Step: ’gn Clhyto | Lot SBat | g pamt CBat | Capnu
IHP 1HE D a2y tazg 22M ' D5 Y EREYY
IHP 1CE L L3C 136 135 134 ! /3¢ |33 7

. _ i i
IHP 2HE 22y VX% EX vy FEY IR
IHP 2CE I3Y /29 739 37 137 437
IHP 3HE 221 129 31y 55 209 [35%
IHP 3CE g2 | /vy ¥4 17764 129 176
tHP 4HE L:}a R add 230 21 =17
IHP 4CE =03 T /9C 19 | 192 151 L¥E

[—

HflaieiE A L5/ /gD | 35420/ ca50 | 350 /028 0w JW/&fA-‘o 2¥s . C/bve/oesD
IHP 5CE - ’
ABREHE mmstrp 15 172:2 116.¢ (.8 16.Y /6, 2. Ji
'm mestFy ?db I__;Og. /3"1 /51 s I3'2' /2-9 1217

Total IHP; | £S6C : /83% _[/S37 (5Is JS05  [Jy97
BHP: 1698 | ¢/9 167% 1558 1S &% /1§28
% Rated Load: 42% Q0% o7 £9 /- X /o g
Comments:

‘:f; '-th./ - lqr

F-62




touyirdint SPLCIALIYS

TEST SUMMARY
Company: ) Unkt 1D:
Location LG mvgi o | TR KUS 912 Len Lor
Date: qel ignition Type: ' Altere I
Atmos press 4,7 Rating@RPM: cod € 330

S$IA ﬂo\-r.uﬁ I¥S0 2 330

ENGINE DATA
Test Num: [ { 2 ) (74 (4 A i (4
Amb. Temp (DEG. F):
Clock Time (24hr.): Zi300m | /i1SAn | 1M Spm12 ISPA | 1:00 P | - .0DFMm £ uSsm|ayg Sy pr
Ign. Timing: Eator | P Aar0c | §'pio¢ | P BT0¢ | giavec £'6To¢ | g:8cme @ AC I frfitne.
AVG. RPM: 322:-3321377-233 | 327-333 1327-333 (229393 1330.239 |7/9.79 | 230.339 | 110,31,
Turbo RPM; .
Fuel Press (PSIG): 20 (9.5 19 9 19 i 19 79 L% 12
Fuel Temp (DEG F):
Manifold Press/Vac: 2.5 1¥ 7¢ rid rXd 6:¥* [ 14”7 (2 il
Man. Temp(DEG F): {12 [1O e 11y (e 1y [y T L
Oil Press.(PSIG): 12 /531 2)s€ | 72)s¢ | 22)c¢ | 93/58 | 92]sc | 72758 (2/5¢ | 9a/33
Oil Temp.(F infout) ruffisy] ras]isy Leuwpsy Togslisq [ro€/is v [ aviey [ 7alls8 (19%]16 | 7solisi
Waler Press. (PSIG): " ' i
Waler Temp.(F infout) REVALIVIST IR &5 f12v 1S5 i7olrss/nv. /55’/170 ($4/7¢0 1 i59 178 /w']l_ﬂ

COMPRESSOR DATA
Load Step: 1oL onTTRE"INI ut] cpnd T Cpne Jent | Sang | S4mE I Ch Al SAw ¢
IHP 1HE 3e 30 23 25 Y% a9 I 24 oL T4
IHP 1CE 36d . 3¢ i 3¢/ is® i 287 35¢ 1 _3u] 22 3l
IHP 2HE 51 45 T 5% 9 34 3 49 P TIE
IHP 2CE 352, | 264 34y 381 ;347 339 331 319 o9
IHP 3HE — 243 1 241 27 3¢ [ 4643 359 (iS5 %o
IHE 3CE /43 _| (45 RN (4 . s+42 | 137 5 133
IHP 4HE 291 | 292 291 {23 450 Y A9S | e 237
IHP 4CE (59 | IS7 /ISP e el 785 1 SH . 1s1
IHP SHE = T
Hames O [2hes ofsnse |3 Yoeo/p 5o Lo fon Jove Vsockaefross Woiftes [0 see] 570feeid’ Frsglinge i e 77
HAEAIC. /<7 maie e /5.2 /S &3 197 192 [ 133 . FICEE
HRESE o0, cro 5.3 %Y 1% % (8.1 | /2.1 16.Y | 194
Total IHP; (U8 /75 6?5 TTegoO (L7 14§ tbo¥ 1529
BHP: 131 | /8o | J79¥ %03 1295 . 1271 1224 Lyy
% Rated Load: 92 7p 0 9o% - QO q2% Ve Cé9 | [FXR

Comments:

/):EFA{T't'/ T . ?q—.

spe L

" .

RN

e

;Iu /y’aJ - ﬁ-7ﬁ~vr.n(1y_.£5 A;‘.'r;v;

_I"!"’-? b Uﬂ;.' 5‘-\-1.'1' 9’0..“‘-' 'vlf-

Poaer Y

-
s
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touirnint

SPLCraLists

TEST SUMMARY
Company: Unlt ID: 9 ‘
Location * PIPAIG TV ey I KvS &) L8
Date: ignition Type: Wi T
Almos press: Rating@RPM: | 2006 ® 20
[tse ] 4
ENGINE DATA & 330 30 caf
Test Num; ] lo
Amb. Temp (DEG. F);
Clock Time (24hr.): $3% P igpo Pu
Ign. Timing: | §'atoc | y'gcoc
AVG. RPM: 3221-332113¢.23
Turbo RPM:
Fuel Press (PSIG): 1- 5 13
Fuel Temp (DEG F); .
Manifold Press/Vac: LY s
Man. Temp(DEG F): 10 117
Oil Press.(PSIG): 3085 | FalsS
Oil Temp.(F infout) 181 /148 | 1g0/i5¢
Water Press. (PSIG): -
Waler Temp.(F infout) <9 [1361 I59]170 | j
COMPRESSOR DATA
Load Step: LTI ETEY, i | !
IHP 1HE 25 a3 ! ! )
IHP 1CE AR I ' ' i
- ] R 1
IHP 2HE il A : i l
IHP 2CE b | 362 ! !
IHP 3HE ETER AT i .
IHP 3CE Y A ! !
IHP 4HE YL 220 '
IHP 4CE —ug 149 i
IHP 5HE _
IHP 5CE —
[HR-OME {37 mmoef e ': T 9| 3.1 | a
“‘H’EJAJMASG(Q 1 (.8 Y. & ] i
" Total IHP; _ 1528 151¢ . ] ]
BHP: _fbud | j633 ;
% Rated Load: £L% T4 % i !

Comments:

F-64




(I TUIIT L SPECIaLIBYE
TEST SUMMARY
Company: ORID: . . e _
Location AType 837
Date: Ignition Type: ‘ ﬁ L1AR0n 1 ééz 74
Almos press: {t¥.7 Raling@RPM: Ao p
ENGINE DATA
Test Num: 0 ! & 3 9
Ambd. Temp (DEG. F):
Clock Time (24hr.): Joam |12 45PN 1 Je PN | 245 em | 3 0074
Ign. Timing: Ld broc)/J’870c| (2" 8t0c | 12 avoe | 12 groe
AVG. RPM: 43-3171329-3311320-321/1129-337 [329-331
Turbo RPM:
Fuel Press (PSIG): (S e L& 1 & 16
Fuel Temp (DEG F): :
Manifold Press/Vee:  [9.2¢ 2 | Ay . | a4 2.4
Man. Temp(DEG F): 130 [4Y ly7 Ju s 145
Oil Press.(PSIG); lo/ss 30(55 |10/5% |3p /<3S | 30758
Oil Temp.(F infout) ofis[lis0/l60 | ysc{le0]( Se]ive | /50]/e0
Water Press. (PSIG): .
Water Temp.(F infout) | 1887740 |10 211938 1712 5]i751] J12% 162 /176
COMPRESSOR DATA
Load Step: [ 3o 1Y 17 T wo Y |
IHP 1HE T 38y 1 3¢ EY IR 35/ |
IHP 1CE ' ;
45 yaq - T P
IHP 2HE 3349 1 389 35& 1347 Iy
IHP 2CE : _
P 282 280 dal | 29) 2%C
IHP 3HE {44 15 lge LS [4%
IHP 3CE
287 o] 27 £ 23 re 7
IHP 4HE 1492 | /So LS 10 /50
IHP 4CE
WHPSHE st mimged s 7 9 (5.1 19,7
HREEE 2ud mmsef 12 (g 12.Y 17:]
IHR8HEC Aver pss [1%f1g20so Basftrefoess w/n#mq 3;;/31.415,' py_m@g];
IHP 6CE

Total IHP; 1540 | (LS 1698 (ka3 1624 |
BHP. 415 /1204 | (7% 170 [1auy [,24C
% Rated Loaa: G020 !  $47 X% %1% §727- |

Comments:

F-65




tQuiruint SPECIALISTS

TEST SUMMARY
Company: AbQIA N Unit ID:
Location | S et | . Uni Type . (R KvS di X
Date: ?-29.9¥ HgARion-Type&iOmee ) oo O c AL
Almos press: ) Rating@RPM: Heeo & 214

ENGINE DATA
Test Num: [ & 2 9 s (o ] .9 ]
Amb. Temp (DEG. F); | [
Clock Time (24hr.); LS 302 18 ycam |18 00Rn] j2!IwCan] j1730a. fpigoem | 2130 | T 1cpry | 3l Pr] |
Ign. Timing: | (2"avee] ja'geng | 2% | sp'010s | jo'nToc |Figipe I.imsch LA arpe | r2'assq
AVG. RPM: XLY-33d 11 2p-333 ) 327-33 323-334 | 329-339 | 323-330 (3 3-330 ‘323-333 1323-3338
Turbo RPM: . | | : ] : !
Fuel Press (PSIG): C oty il > e AL i b ]G b /1
Fuel Temp (DEGF): | . ] z
Manifold Press/vecs®, .| 2.7 2.l 2,0 L 2.6 2.0 2. 2 IFR o e
Man. Temp(DEGF)~ © (315 (31 132, 132 [RE 138 M0y 12
Oil Press.(PSIG): L 3e/88 l30]S5 | 32/6C  si/ef 30/s8 | 30/eC o[5S Ae/sS 1 38/8%
Oil Temp.(Finfout) J42f15G (&I [160 r44/icl 1R/ | 150/7e3 | 150/1e3  jya/me 14%)ieg 199 f16d |
Water Press. (PSIG): ! ! ) [ ‘ ! ’ i

Water Temp.(F infout) 183 (196 . [ [/02. IS7/162 163772 jub[/7& | o5)i7% - :;,‘:/,7;.',“],7;.‘. YN

COMPRESSOR DATA

Load Step: TR Y YT, SAnt | SAndt  tcpet L fead  GAmg | cpar ||
IHP 1HE 3L D “i 4y Lyl T = 4y 4D R
IHP 1CE 148 3.5 244 N 6 _ Tie i3 60 2
IHP 2HE i F 53 F 5¢ <3 I </ SO s i §0
IHP 2CE L) P Aya 350 inY 327 lox 340 364 361
IHP 3HE e L a67 258 e 1 2492 iz9 87 a2ty | Z8S
{HP 3CE /1 E 15 e &K i5) NGE s . ;50 L ' 796

' ; z :
IHP 4HE 2% 2% 220 272 2722 ' gzo 7 2171 474 269
IHP 4CE C18E tisd  Juy 15 T 57 g0 . j50° ) /8]

i ) ! i ) :
(et ,v'sr'..-:..'.--g ! {bL W 17.5 Y /7 L 172 17 T /6 Y
lmhseE:mAm:rrJ{ /(95 1444 !49.3 | 19.3 1%, L1501 5.2 1.1 /5.9

so:uutos (7263 4‘%bd/:::a'*'¢°/§oa/agg
i !

DB = A v s Privy Vicefon e/ onscinesfe.
IHP 6CE

(215 /673  it¥/ (€83 TS T T 1G%l ITRIERYAY

Total IHP: | 7 G f
s ~Lgstl | 1390 17696 (€T TdN) T¥59 K0S ) 9ew /780
% Rated Load: _427s | @33, 507 qih 1 G5 Goz. 1 Q07 4edo | §57
Comments:

THE Cap e = -7‘:.

G dagle rom, £ B N .

-. L P T R 0 oamem T A, e o -

- T
F-66
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toviruEnt

Cornpany:
Location
Date:

Atmos press:

Test Num:

Amb. Temp (DEG. F):
Clock Time (24hr.):
ign. Timing:

AVG. RPM:

Turbo RPM:

Fuel Press (PSIG):
Fuel Temp (DEG F):
Manifold PressAvee»si,
Man. Temp(DEG F):
Oil Press.(PSIG):

Oil Temp.(F infout)
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TEST SUMMARY
Company; Ladian _ Unit ID: 4
Location | A | Unit Type (YS9 2 Lean By A
Date: :30-3¢ Ignition Type: Acrronie, gf
Atmos press: 149 Rating@RPM: 200® 310 AP mMm
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ENGINE DATA Al ‘
Test Num: { o ki q 5 [7) 7 9 1
Amb. Temp (DEG. F): _
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Ign. Timing: ‘Aroe | €00 | 'acpe | f'frpe | $/Arpe 5°8i0L_|s’stoc Teracme §'4cpc
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Turbo RPM: .
Fuel Press (PSIG): 20 ap 19.5 20 1.5 19,5 (4.5 2.0 20
Fuel Temp {DEG F): _
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Man. Temp(DEG F): /127 127 113 11 g {18 1172 115 {0 (30
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s oY % % 629 207 9, C¢ 7% 84Te 328 Qur 324
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"TEST SUMMARY
Company: < ~ Unit ID: 7
Location Unit Type TR KIS YA
Date: &/3v/ad Ignition Type: [Tradic CPUTE _Ac
Almos press: 9.7 Raling@RPM: 2000€ 330
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ENGINE DATA
Test Num: /0 T FY ) {4
Amb. Temp (DEG. F):
Clock Time (24hr.): [JSOami 110 0m Ug. 308 | L 00PM | [ 20 PR
ign. Timing: gatee |Catee [(t'semme | gt deoe | 1f Aroe
AVG. RPM: TA2- 335 1729/ 33% 193/ /839 | 230f81y |330/33V
Turbo RPM:
Fuel Press (PSIG): 20 20 1£ 15 (f
Fuel Temp (DEG F): .
Manifold Press/Vac: 2. 74 . ) b0
Man. Temp(DEG F): 122 12D ] 148 {2o
Oil Press.(PSIG): csfvd S5/ lsef7h | ssNY [ s5/72
Qil Temp.{F inout) o fegal jasiigflivefisd 1jug [1sY] (ys /84
Water Press. (PSIG): ’ '

Water Temp.(Firvout) it ol 14 /i1 WA (e T d! Tl (Al )
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: ! ! |
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Oil Press.(PSIG):
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ANALYSIS SUMMARY
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Reted BHP 000 w 330 RPM gnkionType __ L/ va~ic T
Oydde o S Amblent Temp
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Ol Tomp MP | Terp HP  Pesk - TOC R Wighe | Tubioe RPM —
L [y § se€ | 90) | 260 ] KGN Timing £-9 8 10:
2 el _ly5) |39 |25 & Manlold Press 2,5%
3 £90 1 /¢9 |yv2 |ac. ) ManTold Temp — /10
v 37 1 1321330 2527 ¥ Fuel Press FrL
S §AY 1127 133y 0 3 Ol Pross s /72
¢ Al AT SR P27 BT g O Temp INOUT /987154
2. s12)/166 | 41 E} § OF FRer DP
g FS V1o | yo7 108 ¥ Watec Pross
5 523 /747 |.#@2) ) 25] 5-9 Water Temp INOUT 159 /170
' 920 17172 (@92 |2s2 & Crankexse Press i
N 559 1 /72 | 4sC |26/ 5 Exh Back Press
2 549 | /s | o2 lase 3 Flier Py Drop LR
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Tetal HP
ol - Aod Velumetric B Toe Prezs | Gas T.np GnnposF
No| Bow {Dia| ®P |%VEs %VEd 8 D 8 Pockets |  Stage
1Bl oy 13.5] 30 — 1=  lavry1392.7] 97 mo/ yalndeJ| 1 SN
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2HE) Jo. & £ = | = low91399.s195 1212 o Jopded] I
L1 I 352 1595 170.C Voyod) V5985 9]
3HE] 4. 794 293 £4. 9 47,5 | 9vo 120279195 qun% a
ce 143 169.5y &3 15985 o0o%.9 Zoosol pm)ed
4HE| £ 794 29" | 5G | 995 | 584.20 /379 | 3¢ |28 | . -7
CE 157 1793 |43.9 [§70.9 |2030,) |
SHE
cE
eHE
CE
7HE
CE
eHE
CE
Total IHP « l“’g.}
CompBHP = Comp IHP( 'LE%) = |77
Conv.Fact ( 9% )
P
Total BHP Load « Comp BHP (1771 ) o AccessoryBHP ( 24 ) = /gDl BHP
%load « TotalBHP Lead ( /¥D6) = !70 7/: MechENl e Tolal BHP Load ( )-
Rated BHP e Power CHIHP
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Rotatmg & Keciprocauuuy,

Equipment Specialists
Usg 39005 Tiumms Tyler, Texas 75701-8451
SFCCIALIBTE (903) 581-2884
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Unke g Model (VS Y
RPM lgrltion Type Alironie CLU Ale
Amblent Temp .
Found Final L____bem Found Firnl
Presure ignition Engine RPM 3/3-3121 329-3
Tovp HP | Temp HP  Pesk - TOC W00 S Tubine RPM .
I E 737 | 14) V457 | 213 /247 IGN Timng '8 Toe
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2 — | /56 | $03 .'l.lg Manlold Temp 3:_
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s 9 ol :__% ys1 '22271 _ Of Press | 30/ss
A — |30y |2 OF Tomp INOUT yo [rs)
2 17 1155 (S32 )24y O Fier D
[} Y9 1us2 )2 Wader Pross
9 £72- 1193 1 g1 1228 Water Temp NOUT | /5//69
I §92 162 19511217 Crankcase Press
/ T3 1 /54 1837 1230 Exh Back Press
13 769 1761 |$e8 1253 A FRiec PrDrop LR
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cE 239 V9.2 149:&-1320.2 | §97
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ce M 17¢.9 996 [§55.] (29K 7| r
SHE
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cE,
8HE
CE

Tod MP = ;5 50

CompBHP = Comp WHP(, T4 )=, =0/
Conv.Fader ( 9% 1 'Y

quf
Total BHP Load = Comp BHP ( JL741) + Accessoy BHP ( 37 ) = /707 e

% Load = Total BHPLoad ( /704 ) . 2, MochEfll e Tota! BHP Load (
Ralod BHP |9e3e 215 REA 70 Pmcmﬂp(
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. noaung & Keciprocaung
- %, . Equipment Specialists

(903) 581-2884
M?s:ésmnv
.m._ P‘és ‘f‘/
0L YE A
Ue __ Y Modd _Cmyc /0
RaledBHP_[Jo0 o 200D APM Ignltion Type LTroni C PU AC
Oycle Arblent Temp ,_98
Found Fil dem Found Fned
Prezsure Ipnition Engine RPM 1 Z212-295
Joop WP |Temp P Peak - TOC Lot Turbine RPM .
LSS )| 127 V356 VG | 74) Hs) s'-c'af%t IGN Timhyg $6 8%
2t 126 | SC8 1 166 | 755 | uy Manlold Press 9.¢ &
c1s971 133 | <911 /67 | 729 211 Manlold Temp Lo
gc) STsl 129 15031 /92 579 993 Fuel Press X0 ¥
st |S¥S $211621237 1 490 ) Of Press 7
1R1 S [} 5457 193 | 829 | <07 O Temp INOUT 199 /)52
2R 60 | 4301 /23| 298 | 95/ Ol Fler D T
X8 ﬂ_ﬁ_@ls L6 | 717 | %9 Waler Preas
2y s53 1195 | €89 1/73 [ fo0 | 4t Water Tamp NOUT LSS/1C
SR 92 o3 | 8% 1103 | 732 90 Cranizase Press .
) Exh Back Presy
Alr Flier Pr Drep LR
lgndion Primary
. J'ﬂﬁ ' (o
Taad P LG 16649
oAl - Thd Velumetic X Too  Press | Gas Tomp [Gavge l
ma«.mmuv&xmaosomomg@;c«m
1HE| € ¢ 22| | €¢.7 [473 | ¢493.0 WY 196 | 209l€¢”| ) 2 ~
CE L3¢ 1 292 | 9/,91 243 | 22058 Z2080
2HE| 6.6 |3 31422 I ov7.¢laipal 361555 (& 2
= I (3% 1 72.9  ¢47.9 59,3 ,
3HE 3 36 | £o 44,5 13¢8.5) 9p;.] | 59 1/92.1 712 | L] / YR
ce L35 1837 T4n,9 (2852 9293 /560
el 9 I3 e. 7 14c.8 1370 99129 1793 (&% l
CE 229159, 3 | 0,2 13742 gs‘z i
SHE
CE
6HE
cE
THE
cE
8HE
CE
Comp BHE = Comp sp(/S 62 7D
Cov. Faclr ( ,4¢" )
Total BHP Load = Comp BHP ( [ 72+ Acoessory BHP ( ) e /L)7 eHp
% Load = Total BHP Losy (/.’,77) = .:,—_/' ‘Z MechElt = Total BHP Load ( - )= T
Raled BHP 1772 16 Ebm !

Power CytIHP (
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WA 33 Site 2/GRI Campaign #5

— @-,45‘

Manufacturer o Eb?(ué&g OS¢ v -IR.BM.J £

Engine No.

Model

w-1491 - m

RatedPower__&e’__&m He = g (3lo

How is the following measured for each test run?

Stack Gas Velocity/
Volumetric flow rate

Fuel Flow Rate

Engine Horsepower

Mép o

Stack Gas Moisture Mg THeD "/

Preliminary Test Data

TEoT4 2  TrsTH4

CATED
L(S'lo rZPm (—-

Run 1

Run 2

Run 3

Run 4

Date

10/5 Ja+

la/sfad

Start Time

r{,l.go

1343

Stop Time

13ss

A13D

Load Condition

ves

Ambient Temperature

S5C.§

S1.4F mp.

Relative Humidity

_51.39

35,12 Ava,

Barometric Pressure

29.3¢

29.35 a6,

Nat. Gas Sample Collected?

“és

Velocity Run Performed?

vEs

Moisture Run Performed?

oS

Fuel Flow Rate

Yes

Engine HP

NO

CEMS Drift, % of range

NOx  Zero

Span

0:0

—'Q-JIﬁL

co Zero
Span

C.4¥5~

0515

THC Zero

Span

0.015

— &, 02

Q2 Zero

Span |

—u. 391

- H53S

co2

Zero |

¢, 11

Span |

—Oroe
o Lol
= o
A
o085t
ENTA
-+ ot
/e
—SrUS
i

-0, L4323
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+ 30 ._,Lp
Test B~ (ne 10/5/5

q,@: &mfac “ F’!F”

Time 850 oo |iqse ;qqs"aooa.‘eo:fL.zoaaJoﬁlsf.uaﬂ Aus2z0|21v5
Eel 2P (A |59 | 59159 | 59| 54| 57 |59 | 5|0 | £a |59 &9
Luel Pr—_p;/; 3/ 31(0 Rlo| 316 | 216|216 |31 | 2/ e (Bl [316 ] 31
Lel Tow F | I 0| %0 |¥0| 30| 90|79 |76 78 | g0 | 79
b disch pas {245 .Mf 2451245 2 an 7 w7 240|240 | 245740 | 240
,zu,.,L paus | 14 [ VELI4 14 Loy gy |15 4 |14 4 14 e
,u,, .,,A pous 2|52 52| 52 £2|52 |53 | 52| 52|52 52| g2

| pas |R957(243 243 244 {2y Ty |245 243 244 | 245245| 244 _
sar Prim f{, 21,23124.33| 25,229,305 35 ks, 2 6192 5724.35 26,3536 5[29,36| 2.3 7
Mla-n'o, °F| 55 5H | sa ,ﬂ;, S2 |57 |50 |49 |49 | 4¥ | s0 | 47

Q. %1257 0ol |1266|12.28| 12612687176 511262 1769 1700 1268 | MO

o, % | 1911199]1.99)1.95|1.9€| .95 |1.9% | 199 |1.99 | 1.49 L9Y | MA

E e )53 /,ézz#zr U306 /Hl/wi 1.623)).623)].62%] 1.613] WA
Friedo. %, |t (449 4oo 148 |00l4.6 20450 51| 4.61 {46 0| 4. 57| W a

‘\_ RPm : S%43| S343] SB43| S3YS|STH3| SFUI| $TYA S9U08/] SEY3 $543 S593 ..f'gf_":;.
Time . Qoo
buel 2P <9
Cuel Pr ; 310
L 24 0
'E:” "ff | :‘/1’5/
?&F ;f.:sc‘\, /‘2‘
fredsy | A2
' j-t.w.k . ﬂ"{}
Bar A~ 24.50
b Tanp Hee
o, W
co_ . NA
F. ~A
- Frigwe M4
R Pm 5843
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]O0-5294 QKI zwma’(jn ;&/__5 *
/fﬁ%% - /Hf"élﬂe ~ C—EM 0‘!‘"# “P“""‘ 'LZLI“’

Time 140 113357 J2p /,3.23’/34\,’,'400 !/l{/g;p-{,zo H‘IS'J /'S’oc_l.ﬂs‘b f

Cocl 27 ‘In | 859 .5"‘7_130 GO 16D |60 |60 (o £9 159 Lo
Luel Pr psis |AL"| 2257 225 12257 225225 225795 5 228 2252247
Puel Temo | *F | 98 | 7g'| g L7879 |79 |79 |ve |78 ) v |79
z"’f;'m’?’i Pty |24l (247|245 245 Tago 2471250 245 a2t 2YS7247
“‘,,,.,,i pug | LIS L g (g g
nl - - -
mﬂ pis % S2| 52| 52| 53| 2 | 3 52152 g7
ram Aﬁg . . 5 ' T
1021 GHY! —f‘:j’m 243|245 243|298 249 |24 6T 244 2494 [ 2447
£ L B3
/M’GJ’&/

Rar Pr | 1w 41 A37129.36124.26129.30) 29,341 'Aﬁ.ss‘r’ic;,sﬂi A9.34 R4.34129.24 | 29,34

Amb T 5|57 57 150 |57 59 | e 6|59 |59 |57 |5
o G % 1265064 | 126€]12.90 17.42]12.73 1701269 112.2) 117.20 17,00,
C eq | % |18 133 [ 1. 957 /-78’2,00200;?3’/97. 1% |1.54 | 1.95T /.
E, N1 eSE )35 s Lot 16157 1.5%4]) hetlelf6291/,628 /650|1.10.2)
CFreko|l % %( H3ENAA L NG (4.4 1 |g.40(4.25 |g. 4 H.40 (4,30
RiPwm SEY3] ST SEYY| IT9s|sw43|SB s ﬁ‘g Teead] S343 SBYY |- ST
Time | /SYST/ban 1615] 30| 1,ys[Too IS 31257 é{ '
Lel 42| 59 | 59 ko | bo | 59 | too | 540 wo *
beel #r) 22571227 | 2257226 | 22002257 2271227| 227 £t
LaelTyl 79 |99 | 80| 80 .30 120 (g1 | 7l|g 3
j:mu 240 (2946 | 245245 a4 5 24, 24{2%19{’%( h
f;’;afue s 114 e |14 | e 14 LS ¢
pro AN ER| 52| 52| 52| 52 SA|SR| 52 2
rorg bl puz R43 |42 | 2957245 244) 292 | 244|243 &
Par Pr 129.33(2.4.33129,32 29,32 1 9.32029.32 124.32]29,32] 24,32 Q’E ~
Amb T 60 |59 (4o |57 |59 ot | s9 | 57, 56 ] \2 o§
o, |[17.6¥ /7,:.5‘//24,‘/ 17.-€7117.60|17.44| 1767 g%n o5
eo, | 1-191).957).56 | .9|2.00| 3.00| 1.99 | 355, . %
Fo [ 1060011.667)/,643| } oy517.650 /.630|/,622 251
FIIR o 412 |H©T (445 |4 124 55, [y 47 449 14u8|nug
RpPm | 58423 57 a’*/slvfs«/.a <H43| L343 sEyy -{—S%f?ylfl S$8YR §Q
oo S >
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ENGINE OPERATING DATA Engine Model/Number B AA-S / ¥ /o
_ irf4/5¢

Date:

Name of Data Recorder Q;é
2 C" .

Z6o-a

Engine Horsepower : \ ALYE N r
Engine Speed (rpm) 299 299 1 R99 1359 459 299 29

Engine Torque (%) 9.5 @3 9 3. Vi 9 3. 2
Ignition Timing (dégrees) [1° Broc ) )

FUEL MANIFOLD

Fuel Flow Reteteetom) 8P 1« 0] (7.2 |6l | 6320 | (,3.3 231640 |63.%

Fuel Temperature (°F) 3 g4 27 473 &l s3s— | g7
Fuel Header Pressure (psig) A0 /9 {9 KO e A O g t
AIR INTAKE MANIFOLD
Air Flow Rate (acfm)
Air Manifold Temperature (°F) I"Il__?f ] 45" /4 A /4 L /40 /4 [ r3 i
MrManifoldPnsun(iano@ /.9 5 /.99 [ 99 /'75 /qu /19‘;
XHAUST MANIFOLD \
Temperature (“F) P
Pressure (in Hg) ‘?'fh\'“ﬁ"
Scavenger Air Pressure (psig) -
CYLINDER TEMPERATURES
Cytinder#1 ed § £26 29 | (24 (ong €29 | b3
Cylinder # 2 (35 35 | 03¢ [0 2 b9/ LN CHG
Cylinder # 3 3" | o4 Co7 b AL b os o & l/
Cylinder # 4 25 w7 b3 (.32 (o3 ¥ -2 L L)
Cylinder # § £ g3 Sy | s7gs | £9¢ SH49 | %0 | £9/
Cyligder # 6 s :
Cylin\er # 7 /
Cylindeh#8
Cylinder )\9 /
Cylinder # 48
Cvlindey/# 11 \
Cylinﬁ;r #12 \ -
Compressor Capacity (MMscfh) RO, TR _g/ . X 2/, 2 3/, A3 |
Compressor Suction Pressure (psig) A Yl (o Haz 51 HA 42/
Compressor Suction Temperature (°F) _zoe 28] 7o {, & 7 X 25 ¢7| 2o
Compressor Discharge Pressure (psig) ) LG5 9 & & PO
Compressor Discharge Temperature (°F) [o] = /47 42 /4 3 193 /4 ‘/ 142
Pocket Unloader Sctting e .

C‘"'Ng-tce = G—g_ﬂ
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ENGINE OPERATING DATA 7z (PP Engine Model/Number: M‘?
| ! - ‘ E::':e Data :’;'rdrl‘ -
—_ - T S~ T / B = ‘T &£ T —

Time 1.5D /0 i2 1R8°C | a5 435~ |j455 |

Engine Horsepewer <% | . #3585 [ T 2210,

Engine Speed (rpm) 4 [0 200 300 | 23+ - 300 2o

Engine Torque (%) 93 ‘7' q9/( & 3.-- 29%

Ignition Timing (degrees) ;

PR BT 4P . No| 43,0 0351634 1624 | ;.- |ey.g|sq.0
Fuel Temperature (°F) L& g5 -2 - €& 3 yo
Fucl Header Pressurs (psig) Qo /9 [9 K0 13 7 !9 /19 |

AIR INTAKE MANIFOLD
Air Flow Rate (acfm) i
Air Manifold Temperature (°F) = f'fa__,{ { 35’ 3/ /2 % 12 8’
At Manifold Pressure (in Hg or psig) /.54 D -© AT 2.59 | 3,49

EXHAUST MANIFOLD 4o == -

e iroLh |
Pressure (Mg)

Scavenp(Air Pressure (psig)

LINDER TEMPERATURES ) ,

C(‘:’ylindcr #1 _é;‘gg & "{ (0 “e ‘VQQ( é 9"/ \ _ﬂ;{
Cylinder # 2 led? ed4? | (pH3 LM ( Lt 93 bl
Cylinder # 3 2O | God | bos | (po | <75 L £29
Cvlinder # 4 (3% _@_,39 _é_lj ) oY
Cylinder # § 59/ SEe | 594 S 8¢ Se7\ L3
Cylinder ¥ 6 pd ' -~
Cylinder # \ /

Crlinder #8 N\~
Cylinder w9 X

Cylinder # 10/ \
Cvlinder #,Y{ \
Cylinder'# 12 \

Compressor Capacity (MMscth) =2/ / _36_?_“'/ <93

Compressor Suction Pressure (psig) 42 q/0 e

Compressor Suction Temperature (°F) b7 e _(2_5" = %i_&s/_

Compressor Discharge Pressure (psig) le G [ 7 _(a_“/'L

Compressor Discharge Temperature (°F) id! JH I 14 2 190 / 3‘/ /i___

Pocket Unloader Setting .

F-8
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ENGINE OPERATING DATA Engine Model/Number: —Eﬂé;Ltuo
Date: 11/ey/)qe
. . ) Name of Data Relcorder & ,‘4
I~ ag. ,

Time S15— | 20 | /550 o5 |7 i
Engine Horsepower ' 2281 724 §
Engine Speed (rpm) 2w 22 1 300 2 49 200-2_
Engine Torque (%) 29.9 1%.4<
Ignition Timing (degrees)

" Fur T o BT 4, 0 2.8 |62 | st | g0 | 522
Fuel Temperature (°F) %2 _g_ & El 3 “z.2
Fucl Header Pressure (psig) /9 20 RO /9 LS -

AIR INTAKE MANIFOLD
Air Flow Rate (acfm)

Air Manifold Temperature (°F) i3 /29 /A /2 &
Air Manifold Pressure (in Hg or psig) ‘_3._45" .42 3%1‘ SO

EXHAUST MANIFOLD
Temperature (“F)
Pressure (in Hg)

Scavenger Air Pressure (psig)

CYLINDER TEMPERATURES
Cylinder ¥ 1 LI | S50 | 590 | Sy~
Cylinder # 2 e13 | &/s” | GI€ [ 2.4
Cylinder # 3 7% 3779 -2'7 9 S 78
Cylinder # 4 L (O bo 7 [2]#) =)
Cylinder # § <3 S5o B 7 524
Cylinde N 6 A
Cylinder N /
Cylinder # 8\ /
Cylinder # 9 \/
Clinder # 10 7\
Cylinder #.47 N\
Cylindef # 12 \
Compressor Capacity (MMsefh) 2 w
Compressor Suction Pressure (psig) | 4 /s #i7 “17? 420

Compressor Suction Temperature (°F) b & [ 5""_=— l !
Compressor Discharge Pressure (psig) & so lo5 5 g_f' % b so
Compressor Discharge Temperature (°F) 1% 134 3 5 /2 3

Pocket Unloader Setting

— F_89 e
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ENGINE OPERATING DATA Enginc Model/Number: WEA - £, 2
Date: [t/od /G

Name of Data Recorder 7 PRYIA
. - GRL - %,- l

Time o5 17257193 1750 | /g0 5 20 | /g3
Engine Horsepower 75;5 RHL. 2 > Z4(.7 2303 |7
Engine Speed (rpm) 29 297 %.1 A9 L 245 0 |2
Engine Torque (%) '?.5"’;,9 749 '74 . -%3 -
Ignition Timing (degrees) ' - i 1 I { _i
FUEL MANIFOLD [ -
Fuc i R fptarap 1o tho| 4 5~ 974 | 4851 H7.9 | el 49.5 a7+ |-

Fuel Temperature (°F) _g ,:;-V i & < -4 _g'_? & 5/ ?_Q_ "

Fuel Header Pressure (psig) 2O o~ D oy <L 0 -3 20 A0
AIR INTAKE MANIFOLD

Air Flow Rate (acfm)

Air Manifold Temperature (°F) I12-3 /121 ]2 2 12 2 la24 1 JFE] _/._Z Fd

Air Manifold Pressure (in Hg or psig) ?ﬁ.‘?,{ 220|273 2 5 H R o5 _.-_?-___5-,3
EXHAUST MANIFOLD

Temperature (“F)

Pressure (in Hg)
Scavenger Air Pressure (psig)
CYLINDER TEMPERATURES — — .
Tpinger st _ggg Sl | €23 | 529 | 37 | 24 |55,

Cylinder # 2 g3 | 493 HeX | Hys | Hgw | 4 g

Cylinder # 3 4 | H %o H 78 H2571 499 H2. 4

Cylinder # 4 374 S74 570 S/ L 577/ Sle So

Cylinder # § H¥3 A3z 437 A3sT| A3l Has™| H#32

Cylinder # 6

Cylinder # 7

Cylinder # 8

Cylinder # 9

Cylinder # 10

Cvlinder # 11

Cylinder # 12 353
Compressor Capacity (MMscfh) M 2l b4 37,5 | 274
Compressor Suction Pressure (psig) : <417 ¢33 -4;3 o 35 43> 437 e 0
Compressor Suction Temperature (°F) & G O (s &7 G 7 o7

L9
Compressor Discharge Pressure (psig) -(0 50 bﬂ ese s © &4 7 _@4 7
Compressor Discharge Temperature (°F) 125 12 ] /12 ¥ /22 l A A 122 t2/

Pocket Unloader Setting
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Engine Model/.\'umb;r. E A-5 / Ll d O

Date: [ s/

INGINE OPERATING DATA

Name of Data Recorder: Z.M‘L—-
y -

" Time OG0 s 0930 | 054 00 /0 ( 20
Engine Horsepower 412 9L 910 Yol
Engine Speed (rpm) 32,_0 2 o0 2649 _&q 9 10 o] %

_Engine Torque (%) /oo% (0O ¢9.9 94

' Ignition Timing (degrees) [~ i

| FLUEL MANTFOLD

Fue ow R 9135 o HO| 9.6 |59 9.2 092 02 Y | pe.% .

- Fucl Temperature (°F) - g Y- {2 lg’ ] 79 ¥ iQ_
Fuel Header Pressure (psig) s R O 2 RO 42_‘_7_ A O

\ AIR INTAKE MANIFOLD

—Aflow Rove (acim)

Air Manifold Temperature (°F) 132 /] 3R (33 ] 35 /é@ 1.3 5]
s Manifold Pressuze in H or psig)
EXHAUST MANIFOLD

Tempextupe(°F)

__ Pressafé (hHg) -

:Scav:ngerAirPussurc(_psig) _?,_.(_p"/ 3,5¢ 3,33 é-ﬂ 7 24| 3.4/
CYLINDER TEMPERATURES B .

Cpinder 1 e 1 9 | 2o | (23 | (e

| Cviinder # 2 [l i &S5/ baR 5/ 52| [0

' Cylinder # 3 [ I boe R 2 19 o 20 ) ()

Cylinder # 4 \ N { 5-'-/ & "{ (o L‘Y’? (r 4 7 (0‘7’ Co {n"/____

. Cylinder # 5 ! 7| 29 | 539 | 59/ 90 54/ | $9

Cylinder # 6"

| Cy‘l\ndcr /7

i Cyliner/# 8

| Cylindd\# 9

| Cyligher ¥ 10

| Cy}(nder #\ll

| @vlinder # 1o
Compressor Capacity (MMscfh) 30,17 3(0. / 30 (e 30, 6‘/
Compressor Suction Pressure (psig) el lo ~/ 7 H7 4 A “2 &2 .
Compressor Suction Temperature (°F) 9 Ll 5 737 | b b4
Compressor Discharge Pressure (psig) 7&2 5 VRS VRS TR & _"Zé-_— PR 5
Compressor Discharge Temperature °R /57 /5 / 5/ /5’,2_ /.50 ,‘lq
Pocket Unloader Setting

]
|
|
|
|

F-91




ENGINE OPERATING DATA Engine Model/Number, 34 -5~/ /
E:::e of Data R/g,' rdd. qu ’Ke
‘ L~ C-A N

Time /e 45| jpo Cyl lTERZ (%5 T 200 o
Engine Horsepower . ps= | 9og _9/3 945 | o -
Engine Speed (rpm) ) 299 '200 Aqq Aqq .;2{') B?qq 21 .. |
Engine Torque (%) aqg,? /O /[0 A G A
Ignition Timing (degrees) - - 7
FUEL MANIFOLD
e R 40w M0l 650 16957 094 | 49.57] 700 70,3 | o:-

Fuel Temperature (°F) _5i g g 2 g1 & & g3 -

Fue! Header Pressure (psig) ,’2 R P ( ao / 7 ‘RO a [P LT
AIR INTAKE MANIFOLD '

Air ElonRase-(ecfm)

Air Manifold Temperature (°F) iR 9 / wdo) {HO /"/D [~ / /‘/

- MaolLD oH )

EXHAUST MANIFOLD

Temperumm(-.aa

Bresvorfin-He)
ScmngerAirPreswre(psig) 3‘3‘7 3329 3.[;"/ .3-‘7’0 3-j£g "3"7“7’
CYLINDER TEMPERATURES
“Cpinder 1 RS 22 | (22 | 2z "fs% 20 | 32

Cylinder # 2 oS /25 ; é .5"2 Q ‘eé k Ey

Cylinder # 3 bR / LR | 25" | (27 %Z"]

Cvlinder # 4 (0‘7’5—( /547 (9 i V4 QL

Cylinder # 5 ST | 594 173 ?% Fe | 565 _% 95

viinder # ¢

C}Undcr / 7

Cylidder'# 8

Cylinghe # 9

Cylifdery 10

C},{inder d\ll ]

G;rlinder # \Z \
Compressor Capacity (MMscfh) 230,k O q‘/ _30.89
Compressor Suction Pressure (psig) S5 HA7) H2A7 HL 7 430 4 .3__9_
Compressor Suction Temperature (°F) o 7 (p 7 7 [ 7
Compressor Discharge Pressure EE.)_ Wy __-'5-_—'- 7 3 7_30 7 Yo 7 7

Compressor Discharge Temperature (°F) /50 / ‘) g /4 '? /A _9-_ /SO /5

Pocket Unloader Setting

F-92




ENGINE OPERATING DATA Engine Model/Number: /%12
Date: / l' o5/ -
Name of Data Recorder: ‘ggcg
N . GRL - #&
Time 245" 00 | /415 30 | /445 o0 7
Engine Horsepower g"{@.? ) &a3. gsl.gz
Engine Specd (rpm) 200 300 | 3o( | 3op 203 | 300 0.3
Engine Torque (%) 2’_‘[ QL £22.9
Ignition Timing (degrees) i I
e e Al No| 52 | s5g | S50 | 53 47154/ | 54.9
Fuel Temperatuse (°F) - “ 2 q90 GO ‘}L il g/ g
Fuel Header Pressure (psig) ¥ { R [ R | Wi /9
AIR INTAKE MANIFOLD
Air Flow Rate (acfm)
Air Manifold Temperature (°F) Ju ! /4 1 /40 139 N e [ 39 140
Air Manifold Pressure (in Hg or psig)
EXHAUST MANIFOLD I
“Temperawre (OF) '
Pressure (in Hg)
Scavenger Air Pressure (psig) 2#-/5' ,2,5:5/ ,2.‘{7 g .(.5' d'.33 :5’.3 2-“{0
—%‘%’M
Cylinder # 2 Sk 7 ?{ef sl |56 503 59 "G O
Cylinder ¢ 3 SR | 539 | 5235 | S24 | 40 SHR ?3‘}
Cytinder # 4 Sg 1 SI1F | &9 1 $09 | s/2 /o | S72
Cylinder # § -5—6[5’ !L[_f- .5-’1'/‘7, —{’4—3____!_4{-5—’ 43 -5-’4
Cylinder # 6 ' He9 | 423 T ALY [ 455 | 57 | H e | 44 %
Cylinder # 7
Cylinder # 8
Cylinder # 9
Cylinder # 10
Cylinder # 11
Cylinder # 12
Compressor Capacity (MMscth) 20,07 2915 2899
Compressor Suction Pressure (psig) - 432 of _é for) 7] s ~f 2 Kl HR 5 4 L‘.ﬁr ‘/33‘
Compressor Suction Temperature (°F) {p _S/ &7 (p (7] o 7 I7) 3’ 4 _M
Compressor Discharge Pressure (psig) 240 743 | 742 742 240 | 742 | 727
Compressor Discharge Temperature (°F) 147 14 (o 14 7 /45 /4 7 /9% Y Z1’)
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ENGINE OPERATING DATA

Date:

Name of Data Reforder
COT - d A

Time $ 30 1 /5% [ /L00 ] /64, 5 30 | /Gy
Engine Homsepower 3055 239 = _§35.3 e 43,
Engine Speed (rpm) ! o/ 30/ 302 po 30/ o
Enginc Torque (%) e d &3 4, 7 -ng
Ignition Timing (degrees) ) ’
FUEL FOLD
el 40 . Mol <5 Se2 | bl iy | 5o 8| sy, | 5

Fuel Temperature °F) 9 ] ‘Ij_ .4 8’ L 8 g Q’Q o i 4 _§'_§"

Fuel Header Pressure (psig) ! 4 / 9 R O / f _J 7 A O <O
Al'l.l INTAKE MANIFOLD

Air Flow Rate (acfm)

Air Manifold Temperature (°F) /4 [ /Ho 12 O &7 Z.S/ ]37_;: [3 D

Air Manifold Pressure (in Hg or psig)
EXHAUST MANIFOLD

Temperature (°F)

Pressuse (in Hg) —_—
Scavenger Air Pressure (psig) L/ 259 M‘)’ <58 2l o d3
CYLINDER TEMPERATURES _ _

Cylinder # 1 574 o | 555 S A 54577 $Co

Cylinger # 2 5_3 S 540 36:'3(”7 _{';.352 227 | 36 | 535

Cylinder # 3 ] © &0 9 o 57/ .5-0& 2 Dée (2} 4

Cylinder # 4 SHR | 5Hs | 43 5 A5 I3 SH¥2 55

Cylinder # 5 A4 | 45 | d55" | Jo—g 461 de

Cylinder # 6

Cylinder # 7

Cylinder # 8

Cylinder # 9

Cylinder # 10

Cylinder # 11

Cylinder # 12
Compressor Capacity (MMscfh) _ 2062 — ] 2%.(7 _ﬁ, 10
Compressor Suction Pressure (psig) 437 A3s N2 7 DY) 427 4 KY2) ;
Compressor Suction Temperature (°F) b7 b7 Co € ¥ g {» & X (p & /
Compressor Discharge Pressuse (psig) '7 37 73 _§_=- 7//2\ =43 7 45 24 7 750Q
Compressor Discharge Temperature °F) ] 4 ‘7[ ]4 3 137 /37 /‘y’ { * 14 8' Iy

* o ’ Iﬂ?&

F-94




ENGINE OPERATING DATA

Time

Engine Horsepower

Engine Model/Number: # ﬂﬂ'.fz ﬂ/ﬂ.
Date: i/ fesT9

Nam= of Data Reforder/
- #

Engine Speed (rpm)

.30&

Engine Torque (%)

Ignition Timing (degrees)

FUEL MANIFOLD

2

Fu:lHowRate(ﬁnﬁh‘)"ge ”}5-0

Fuel Temperature (°F)

g7

Fuel Header Pressure (psig)

AIR INTAKE MANIFOLD
Air Flow Rate (acfm)

Air Manifold Temperature (°F)

134

Air Manifold Pressure (in Hg or psig)

EXHAUST MANIFOLD

Temperature (BE)

Pressure (in Hg)

Scavenger Air Pressure (psig)

2.4

258

CYLINDER TEMPERATURES
Cylinder # 1

/

X3

Cylinder # 2

S/ %

L50

54

Cylinder # 3

£03

AR

Cvlinder # 4

36

S 30

549

Cylinder # 5

455

L Xyl

4490

Cylinder # 6

Cylinder # 7

Cvlinder # 8

Cylinder # 9

Cylinder # 10

Cylinder # 11

Cylinder # 12

Compressor Capacity (MMscfh)

Compressor Suction Pressure (psig)

529,0%
427 | 425

Compressor Suction Temperature (°F)

430_
wb

&

Compressor Discharge Pressure (psig)

2350

74 7

Compressor Discharge Tempertature (°F)

(47

147

Pocket Unloader Setting

F-95




Process Data Collection Form for Gas Turbine Testing

Turbine Model/Number: Sofar 7%

Date: L7,
Name of Data Recorder:

(7[99

QWLE

F-96

Swoo HP @ 14 200 (2P Ri +# ¢
Time 15N (730 | [724 5 ' 800 &/
Turbine Horsepower .
% Power Turbine Speed b Lo | 9.5 6.6 | 9.7 Gb. 7
Load (%)
Average Power Turbine Speed (prt) & | 2701 8720 | 7. 0 7.2 | g7,
EUEL MANTFOLD
Fuel Fl@ﬂéte (scfm)
Fuel Temperature (°F) ¥ 6 kw4 (O 579
Fuel Pressure (upstream of meter) (psig) | | 7% 17 % ! ‘74& / 73’ [ 2%
Fuel Header Pressure (psig)
Fuel Differential Pressure (psig) 2o | 387 A6~ 32, 32, 7
Fuel Meter Orifice Diameter (inches) 1¢375
Fuel Meter Run Diameter (inches)
AIR INTAKE MANIFOLD
Air Flow Rute (a€fm)
_Air Manifold"Fmperature (°F)
Air Marifold Predvre (in Hg)
EXHAUST MANIFOLD
Temperature (°F)
Pressure (in Hg) j
Compressor Capacity (Matzzr) AP,«E 0 i_(p'il,—-p' _}_{_4. &) Sl 2 __3’:{,'1 S50
Compressor Suction Pressure (psig) 462.9 | 463.7 HEH . A Hi, s
Compressor Suction Temperature (°F) 2 _513’_ 7. 7 7 7 7o 77
Compressor Discharge Pressure (psig) o He 43. | (L4 2T A5
Compressor Discharge Temperature (°F) 129.3 |130. 3 /30 /30 /3¢
i Dischavie (TS5 Tewp 7| j400 | mo 13959 | 1400 | 400
Ed Loy Diharse Fr 7% | 707 | /45 HE | 1€ g
q'f) /14, O  iued I iseh
H 2z.72" Jine
Tore ppe T -
Pue. 4503 hp
G4, 2 Ta
sdg/gmn
camp-6.1st




Process Data Collection Form for Gas Turbine Testing

Turbine Model/Number: 735592

Date: i /5/5¥
Name of Data Recorder: N
GRT ~ #6§
_mmmm
Turbine Horsepower
% Power Turbine Speed 6.9 19 8 196L.7 96.( 5
Load (%)
Average Power Turbine Speed (rpm) 2. 9 8b. 5~ | 864 6.2 5.9
FUEL MANIFOLD — T
Fuel Flow Rate (scfm)
Fuel Temperature (°F) Go? | 2 5 Lo LG
Fuel Pressure (upstream of meter) (psig) | /&1 'E-fe) g0 / %O ] 80
Fuel Header Pressure (psig)
Fuel Differential Pressure (psig) 4A.b | 42.2. | A4/, g |4 5 47,9
Fuel Meter Orifice Diameter (inches)
Fuel Meter Run Diameter (inches)
AIR INTAKE MANIFOLD
Air Flow Rate (acfm)
Air Manifold Temperature (°F)
Air Manifold Pressure (in Hg)
EXHAUST MANIFOLD
Temperature (°F)
Pressure (in Hg) L
Compressor Capacity MA KO 20|57 . .:"_"@S/ S 2
Compressor Suction Pressure (psig) 49, 4299 480 .2 |4 79.9 |4%0, R
Compressor Suction Temperature CF) L& 25 17254 | y57 757 7
Compressor Discharge Pressure (psig) boH les A lobs. 3 L. 9 6.9
Compressor Discharge Temperature (°F) éﬁ' IRE 4 |12 2§52 | /ag 2 |/12xg. /
/124
Eng Dsch Tew, () °F | jyoo | 1399 (Y00 | /Yo | /yoe
En:‘g%f; Diseh Pros §as:f) (/% il 8 | i g 102 1 j12
—l | —
sdg/gn F-97

camp-6.1st




Process Data Collection Form for Gas Turbine Testing

“Turbine Model/Number:

T eioa

Date: 1/8/9%
Name of Data Relorder- Qgg’_
KL ~ #¢6 a .
Time O2R0 | jo+ (X7 15 (13
Turbine Horsepower
% Power Turbine Speed 9.5 i@.« % 1 9%. ¥ %;:4 7, s
Load (%)
Average Power Turbine Speed (rpm) £5°9 1 85.7 |45 b | 357 85.9
FUEL MANIFOLD
Fuel Flow Rate (scfm)
Fuel Temperature (°F) G| b3 3 | b o
Fuel Pressure (upstream of meter) (psig) /% /1729 ] & A /&1 XL,
Fuel Header Pressure (psig) '
Fuel Differential Pressure (psig] v K?| Ho. 8 | Yp 40,5 | Ho, 7 40,49
Fuel Meter Orifice Diameter (inches)
Fuel Meter Run Diameter (inches)
AIR INTAKE MANIFOLD
Air Flow Rate (acfm)
Air Manifold Temperature (°F)
Air Manifold Pressure (in Hg)
EXHAUST MANIFOLD
Temperature (°F)
Pressure (in Hg)
Compressor Capacity MMsefif A L 1O ECE- oyl 55732 582 |5 o
Compressor Suction Pressure (psig) H?79.2- |47 8.9 A?8.9 H79.9 (47 5 Lo
Compressor Suction Temperature (°F) 757 9579 6 . O 6. 2 76. 2
Compressor Discharge Pressure (psig) el [ ol 2 593 Lt 7 | b, 7
Compressor Discharge Temperature (°F) I_R8.C|)27. % 127.9 12%:] | /2 5. 2
Eug chisel Tewan (T5) °F | 1900 | 400 (7379 |rmes /399
{ - . . -
E-A,: Cowl.). Dised  Pros /Ps;j) 16,5 /] (o o [l-5 i17
-~
camprba F-98




Process Data Collection Form for Gas Turbine Testing

Turbine Model/Number: 76350 2

Date: itf/g/4+
Name of Data ‘Recorder: égﬂé
L - %6
Time 1L 1 207 ) (232 | 20s
Turbine Horsepower
PGP —|| % Power Turbine Speed 7@,;‘/ ¢ 94,2 G9¢.2 7¢.2
Load (%)
NPT~ — || Average Power Turbine Speed (rpm) & 5 55, 5.2 | §Y.9 5.0
FUEL MANIFOLD o B —
Fuel Flow Rate (scfm)
> || Fuel Temperature (°F) 72X 3 A L (X7
7 J|_Fuel Pressure (upstream of meter) (psig) 1749 | isD 1 79 { §0 | 0
» || Fuel Header Pressure (psig)
# ||__Fuel Differential Pressure (peig) A a Ng Hod | Yo 2 272.2 | =4, 29,3
Fuel Meter Orifice Diameter (inches)
Fuel Meter Run Diameter (inches)
AIR INTAKE MANIFOLD
Air Flow Rate (acfm)
Air Manifold Temperature (°F)
Air Manifold Pressure (in Hg)
EXHAUST MANIFQLD
Temperature (°F) .
Pressure (in Hg)
k| Compressor Capacity (MMscfey 4,2 ol 537 | $S.¢ 55.3 | s%. ¢ S5 b
~ |l Compressor Suction Pressure (psig) 4% 2| 4Y79.21 42991 yso.5 4%/, |
| Compressor Suction Temperat;re (°F) - 26 E .3 74.5 ‘Zé"_; 27,3
~|| Compressor Discharge Pressure (psig) el | 6593 ) 1932 | LsFo | ¢sH g9
"l Compressor Discharge Temperature (°F) /2% 2| 2§ 0 1250 122§ 128 A
- E:;: Exdn Teug (T5) °F | Moo | 1400 | idoo | 1dan | 1407
+ Enﬂ Comp. D;sehy Fres éé:;) (e s 15" Ui 15

sdg,/ gn
camp-6.1st
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Process Data Collection Form for Gas Turbine Testing

Turbine Model/Number: 7¢ sz
Date: _/l,/?'/?‘/

Name of Data Recorder: e
GRI -*
1200 | 13/5 | /334 35"

Time

Turbine Horsepower

N&f =i % Power Turbine Speed (%_2 G, ! 9,.0 96. o
Load (%)
NPT —f Average Power Turbine Speed (rpm) F5,2 | ¥4.3 ¥5. © §9.9

FUEL MANIFOLD
Fuel Flow Rate (scfm)

> [|_ Fuel Temperature (°F) L35 1753 ot Lé

>|| Fuel Pressure (upstream of meter) (psig) 50| 1§50 { Yo | S0
#} Fuel Header Pressure (psig) Jie

>||_ Fuel Differential Pressure (psig) AP R0l 39, 39,5 3%.7 39

Fuel Meter Orifice Diameter (inches)
Fuel Meter Run Diameter (inches)

AIR INTAKE MANIFOLD
Air Flow Rate (acfm)
Air Manifold Temperature (°F)
Air Manifold Pressure (in Hg)
EXHAUST MANIFOLD
Temperature (°F)

Pressure (in Hg)

% || Compressor Capacity @IMsefly A, Hd| 55.8 54.9 S, 2 $S$. 5

~{| Compressor Suction Pressure (psig) Y75 G| 4727.d H472¢ | Y7.. 5
= Compressor Suction Temperature (°F) 7726 | 7.0 +?.2 77.3
|| Compressor Discharge Pressure (psig) G572 S| 65¢. 6 3562 | (529

—|| Compressor Discharge Temperature (°F) 125§ | 128.9 /5. 2 125 2

—- &g Exh. Tenp, (75) °F | Jdoo e (940 | t%c0

t 2y . Comp. Disch. Puss, (p5) 15 1"y /13 03
_

|

sdg/gm

camp-6.tst F-].OO




Process Data Collection Form for Gas Turbine Testing

Turbine Model/Number: T ( $072_
Date: T _8,14 &/
Name of Data Recorder: é;c.g

. _mmmm <00

Turbine Horsepower

% Power Turbine Speed 92.0 93.6 |92.6 92.Le |92, L |
Load (%)
AxErage-Power Turbine Speed (spaa) 20.lo | 0.7 80.7 0. L | g0, &
FUEL MANIFOLD

Fuel Flow Rate (scfm)

Fuel Temperature (°F) 59 {_| 57 S°7 D

Fuel Pressure (upstream of meter) (psig) | &0 |/ €0 | &O / 50O 30
Fuel Header Pressure (psig)

Fuel Differential Pressure (pstg) ., N, 0 4.8 249 |25 |25 2 2L, 0
Fuel Meter Orifice Diameter (inches)
Fuel Meter Run Diameter (inches)

AIR INTAKE MANIFOLD
Air Flow Rate (acfm)

Air Manifold Temperature (°F)
Air Manifold Pressure (in Hg)

EXHAUST MANTFOLD
Temperature (°F)

Pressure (in Hg)

ra

Compressor Capacity (MMsefr)a” . H.0] 49.3 | A &. 5 1% e 149. % | so./
Compressor Suction Pressure (psig) H76. 5 | 473.2 H72.8 |47 3, ‘7’ “723./
Compressor Suction Temperature (°F) 7 & | PFFe 7.5~ | 78, ( 780
Compressor Discharge Pressure (psig) é_j-_?,_ 21 6319 | LbRal |28/ 29. [
Compressor Discharge Temperature (°F) J24.5 | (RY ¢ /24, 8 /23 g /23.9

<974

T 5 (°F) Eep | 1310 /309 | 309 | /30—

"

Eny Disch tress. s jo5 /o 105" | /eS| Job
=% %% RS A A |

sdg/gri F-101

camp-6.tst




Process Data Collection Form for Gas Turbine Testing

e ——
et

- Turbine Model/Number: - I (soz]
Date:

///s' X4

Name of Data’Re'corder: (A_)gg

Time g5 1§30 1895 | fapo 195
Turbine Horsepower
% Power Turbine Speed 92. b 192.¢ | 92.( 2.l | 92. ¢
Load (%)
Average Power Turbine Speed (spmi)” &/, 0 gl.o &1\ gl.L| 5/ 2_
FUEL MANIFOLD N
Fuel Flow Rate (scfm)
Fuel Temperature (°F) -4 7 3 S Y <7
Fuel Pressure (upstream of meter) (psig) | 7 4O [ &0 /] 79 /29 /7 G
Fuel Header Pressure (psig) ,’Eﬁi
Fuel Differential Prcssmi(gig)’ mhol26.3 |26, (o |20, (o 2005 | 272.0
Fuel Meter Orifice Diameter (inches)
Fuel Meter Run Diameter (inches)
AIR INTAKE MANIFOLD
Air Flow Rate (acfm)
Air Manifold Temperature (°F)
Air Manifold Pressure (in Hg)
EXHAUST MANIFOLD
Temperature (°F)
Pressure (in Hg)
Compressor Capacity MMty * ., N, 0| 32, ( | 57.5° | =7, 71 57.5 57,2
Compressor Suction Pressure (psig) N71.9 |47, 3 H70.7 |4 70—‘-7 A A
Compressor Suction Temperature (°F) 7272, Y 77. 7 77:le | 77 (o 772,57
Compressor Discharge Pressure (psig) p Q, 2%.7 A% 2 _Q_e 2| bar. 3 ORE. 7
Compressor Discharge Temperature (°F) 123.%|/23.7 J23.8 Ja23. & )23.~7
o 5 7;,.“7,4 CF) | 2305 130+ /30l | /300 |/299
Exh (6. <4 20 v/pSA 106.5] /0. 57| j0— /07 Lo
A 7 - ]
sdg,‘gni F-102

camp-6.15t




ENGINE OPERATING DATA

Engine Model/Numper

ﬁﬂ!!c-lgd *
IW/lo/qy 7

300 K Pr1 # 4537l ::::e of Data Recorder: o, }Cé
1800 HP € 23/0 { olew, ERT-#(C

Time L& o ( 20 145~ | OO

Engine Horsepowesr (32 0 1823.6 /225 4

Engine Speed (rpm) Reo 2o [ 320 e ( <99 299 300

Engine Torgue (%) o/ & /ol 2 Jo ! 6'

Ignition Timing (degrees) Lo fr i = . g .

FLUEL MANIFOLD

_Fuel Flow Rate (sc LE937.01 JS925.01/5G35.0| /5935 0| 159% 0|)5937.0] /58350
Fuel Temperature (°F) 67 by ¥ b9 12 20 2/
Fuel Header Pressure (psig) L ‘;[ /x4 _Qf t. & b ‘/ {o ’1’ é '-I
Air Flow Rate (acfm)
Air Manifold Temperatare (OF) tx fre2 | 113]103] 713102 | 11 2/ie2 | /1302 | 7130 i3 3
Air Manifold Pressure (in Hg or psig) ! 4 ’ ! 4 !

EXHAUST MANIFOLD

_Temperature OF)
Pressure (in Hg)

Scavenger Air Pressure (pogr)n My 0 2‘!@_0 2. 0| 242, 0 '2‘,2 L1 240.0 | 2 Ageo |23 ¥, o

CYLINDER TEMPERATI RES

Cylinder#1 L 22 @24 (227 227 il | 2y
Cvlinder # 2 L 4 74 24 ) 4523 S 70 577 527
Cylinder # 3 30 Lo Lo2 (O o s bos Loz Lol |
Cylinder # 4 4L (/Q.S— Q@ﬂ QQ(I QQQ (e(o(; oo 5 lo
Clinder 5 &~¢. SO | lbsy fO | (s bs) LSRR 165H
Cylinder # 6 [ ® ol lleo 2] (aﬂ‘{ R0 23 o2
Cylinder #7 2 2 bR |62l | o2 | 444 b4l | 43 | LA+
Cylinder # § 1€ el | 764 29 2721 267 22/ 222
Crlinder #9 4 @ e2% |6% |Gz | o3d | Gt | oo bl
Ciinder #10  5°R Rl |2l Rl | 2y 32 | 624 22
Coiteer #1 ‘
Cybierder™ 12

Compressor Capacity (MMscfh) _Ci_g_l_g, 92.7 ga" &5 ﬁ

Compressor Suction Pressure (psig) - N O% S09 S70

Compressor Suction Temperature (°F) w4 b‘/ I

Compressor Discharge Pressure (psig) 74 2. O ZH2.el wHd 0 7480 THG 2472.0 9460

Compressor Discharge Temperature (°F) /2 2, /2 l/ ’ / 2___3

Pocket Unlaader Setting

F-103




ENGINE OPERATING DATA

Engine Model/Nymber

Date:

(tlrefs

Gme -1 /%4
(/

Name of Data Recorder

Engine Horsepower

XS

L]

/18655 1g17. .
Engine Speed (rpm) 200 2499 30 [ | 244 2o/ X927 | 30O
Engine Torque (%) e | (@] /o 3 [0 |
lgmtion Timing (degrees)
FUEL MANIFOLD
_Fuel Flow Rate (scti) /5928.0115932.0/5937.0| /5437 o 15932 | /s72¢ |isT3¢
Fuel Temperature (°F) 7/ 21 72 72 22 2.3 73
Fuel Header Pressure (psig) A H b sf _g,;‘/ Gy [ I/ A Ll
Air Flow Rate (acim) . .
Air Manifold Temperature (°F) 1304 |, 13)i05] HA 12 3 Woliod 1i157 i15/t0Y | 116/70
Air Manifold Pressure (in Hg or psig) ! / 4 / & /
EXHAUST MANIFOLD
_Temperawre OF) )
Pressure (in HQ_ . - 9
Seavenger Air Pressure (i) jn N, & Y e M) R36, O 233. @ <33 22# 0
CYLINDER TEMPERATURES : )
Cylinder#1 27 b30 | ¢z e3l 622 29 1 (32
Cylinder # 2 WS4 | 74 22 | $97 523 £26 | 52¢
Cylinder # 3 leeo S5 oS~ _@_0 7 oo~ oX e (NDQ
Cylinder # 4 Lol e ke? | by | ((.9 G g &2/ | &7/
Cylinder # 5 S | LS5 | 452 | 57 A2 eIG | LS¥
Cylinder # 6 27 25" | (p2le | o2s 627 b2 | b2l
Cyinder # 7 e 45~ | b4l | LdY 49 | &Hb
Cyinder # & 772/ 224 | 224 | 794 | 2> 2724 | 774
Cylinder # 9 17X 4 lﬁ?? g7 (qu éil fzg? (G2
Cylinder # 10 el €32 | 36 | by 337 | 639 | b3
Cylinger #°11
Criingeing 12
Compressor Capacity (MMsch) 73,2 G G334 93./0
Compressor Suction Pressure (psig). Ly 5_@5’ SO
Compressor Suction Temperature (°F) _lo l-{ _Q ¢ _Q;-{’ Yoacd
Compressor Discharge Pressure (psig) _lié_,a P47, 0 9 4_& 'ﬁ(!‘; 740 ez ~ 4o
Compressor Discharge Temperature (°F) /2 ‘/ ey J 22 /23
Pocket Unloader Setting

F-104




ENGINE OPERATING DATA

Engine Madel/Num

Date:

.I‘

Name of Data Recorder

LUTLL

bsr Gmll-10/2, ¢
1¢/y o4
'—-&)_Cé'_

Time 00 151430 [ 4y )$00 "7
Engine Horsepower /172 5 1§l 7 5"
Engine Speed (rpm) 20 248 129 | 2o | 300 ~
Engine Torque (%7) /o | [e (
_{|Jgnition Timing (degrees)
.EL MANIFO
e Pos hoe i) 1593 | J$93b {15936 | 15930 | 5926 | <on-
Fue! Temperature (°F) 74 =24 i 7 4 25 -,
Fuel Header Pressure (psig) (s % é) ‘7’ (p 4 “’ (p “/ 5
Air Flow Rate (acfm) . . .
Air Manifold Temperature (°F) ”b/&{ { (e//o_s {114 frels 117 //gi' /15-//0 "‘/
Air Manifold Pressure (in Hg or psig) ! ! 4 / i
EXHAUST MANIFOLD
Temperature (°F)
Pressure (in HE)
Scavenger Air Pressure (psig) A30 227 XA E 227 2206
CYLINDER TEMPERATLRES
“Cyinder# 1 32 32 | (33 | 35— H
Cylinder # 2 S¥o S8 S50 | S8o w4l
Cylinder # 3 (o 9 & {O oY z1 0 _@I (]
Cylinder # 4 722 2/ (7.2 7?72 73
Cvlinder # § S7 l? | bga (ol |
Cylinder # & bl2& 623 2 R 7 29
Cylinder # 7 Ld8 | s || oYg | to57 s
Cylinder # 8 228 1298 | 950 [ 776 230
Cotmder #5 eIl 6ol [ Ges3 [ Lol T ose
Cylinder # 10 b‘/l 37 Q "/ / (47 L{ 2
Crlinder # 11
Cylinder # 12
Compressor Capacity (MMzcfh) ?_éL ) 93,0
Compressor Suction Pressurz (psig) Ey-¥i Se7
Compressor Suction Temperature (°F) [2Y4 lo 4 '
Compressor Discharge Pressure (psig) 798 |~4dS5 245" | &5 745
Compressor Discharge Temperature (°F) JFX 4 / 2 ’/
Pocket Unloader Setting

F-105




ENGINE OPERATING DATA Engine Model/.\'umbjn ~teo) &5t
' 1o [ 9+

Date; /)
Name of Data Recdrder?
- __ - Tee—
Time S Y85~ /LoD | i, 6 L3O |, 45 I |
Engine Horsepower .
Enginc Speed (rpm) R0 RO 2 300 299 Pod P =
Engine Torque (%) .
Ignition Timing (degrees) ' ;
FLEL MANIFOLD /552 ) ' ‘
_Fuel Flow Rate (scfm) (G232 /6536 | 1597 [SG26 1553
Fuel Temperature (%F) v yEul > 5 74 2¢ 7.\
Fuel Header Pressure (psig) o l (o4 o Y Cy
AIR INTAKE MANIFOLD
Air Flow Rate (acfm) . . .
Air Manifold Temperature (°F) 11e/1ed 1117 es Lo/iesT (1505 2N /104
Air Manifold Pressure (in Hg or psig) o lgefyoine / / 7 T 7
EXHAUST MANIFOLD ’
“Tempenatore OF)

Pressure (in Eg)_
Scavenger Air Pressure (psig} p H,_ﬂ 27 Al E 227 227 22 & 1
CYLINDER TEMPERATURES

Celinder # 1 (o34 C2Y | 625 | 424 | ¢y
Cylinder # 2 82 5279 | =i S50 | $¥2
Cvlinder # 3 & /o (O o9 (ol O 1O
Cylinder # 4 b 72 672 24 e 72

Cylinder # § o 59 o o ! b357 [oloD
Cylinder # 6 |l e 2o (ﬂ.?a { L 20 30 _,Qio
Cylinder # 7 o 3 (,5"2. és—[ (a_._S_"[ S
Cylinder # & 2g2" 122 12%0 2928 226
Cylinder # 9 (,,‘-7.3 é:‘?a @7-3 é / 1
Cylinder # 10 e43 L4 | 42 | Lo g -
Cylinder # 11

Cylinder # 12

Compresser Capacity (MMscfh)

Compressor Suction Pressure (psig)
Compressor Suction Temperature (°F) Y
Compressor Discharge Pressure (psig) 24957 | 740 29357 | 240 24
Compressor Discharge Temperature °r 22 T
Pocket Unloader Setting

F-106




ENGINE OPERATING DATA

Engine Model/Number §MYL-/0 S 475~
Date: }“ 1 /

Name of Data chorder @,_).Qg
— - (&
Time 37 5 o2 |)jo )5 | jor O 5| /0O
Enpine Horscpower |
Engine Speed (rpm) 26l 300 ¥ 1299 124§ 299 202
Engine Torque (%)
Ignition Timing (degrees) .
FLEL MANIFOLD
~Fuel Fiow Rate (scith 1592 % 115923115522 |15%23 |/6622 /5522 [5%2
Fuel Temperature (°F) &9 e 9 70 71 i 7% 7 2
Fuel Header Pressure (psig) bo# I~ LY o 4 b5 b (7 &
Air Flow Rate (acfm) . . .
Air Manifold Temperature (°F) 113/)0 [[,‘L/,‘,’ “)\//,_90 N2 /io 103 /o
Air Manifold Pressure (in Hg or psig) 7 / // 2 1 I%/ Z I ‘3’/ = 114/@3
EXHAUST MANIFOLD
“Temperature OF)
Pressure (in Hp) -
Scavenger Air Pressure (psied” p MO | 2/ 9 AR Al K17 e -4 217 217
CYLINDER TEMPERATL'RES
Cylinder # 1 A o5 (55 | Gbi14d | ¢ci0 (o14 le /s
Cytinder # 2 Sko 559 | 50l k9 Sbs” Sl | 5722
Cylinder # 3 ., 590 | §92 S92 | 593 s9(_ |59/
Cylinder # 4 Lo $# & £l (pfr CS5E [ (;5'3’ (o 5
Cylinder # S 2§ A3 | 622 | 28 |27 £33 | 2§
Cylinder # 6 72 578 | 560 Sl | $27 Sq0 ST
Cylinder # 7 49 b4l G40 Ld( 1274 45 | (4
Cylinder # 8 753 749 | 750 [ 749 748 vd’ nso
Cylinder # 9 e$7 L9l | k54 | (423 L3 &97 695
Cplinder # 10 429 L2 | sz 373 | 573 572 | <zel
Cvlindeh# X1
Cylindemb
Compressar Capacity (MMscfh)
-Ji Compressor Suction Pressure (psig)
Compressor Suction Temperature (°F) (s # b4 [’ (o 8 ot G S
Compressor Discharge Pressure (psig) 242 79l | 940, | 24l 296 | 295 | 79
Compressor Discharge Temperature (°F) 1245 1297 12 (s j25 l2 % 12 %
Pocket Unloader Setting
A b [Eien p L 53
| B 2 206G
f?f / /'l/u = 67 /
Ny 283
<2 77
THE 2210
R 3¢
o 34
<
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ENGINE OPERATING DATA

Engine Model/Number sad: 1o l‘(;"‘ i
Date: /// I

Name of Daua Recorder wltE
A
Time 1 5 /3 5 Avts

Engine Homsepower

Engine Speed (rpm) RO 249 % Sacoa
Engine Torque (%)

Igniion Timing (degrees)
FLEL JLEL MANIFOLD — .
FuelﬂowRale(scfp% ,{ng_ /_54420 153y
Fuel Temperature (°F) ) 2 73

Fuel Header Pressure (psig) [ o (‘, l/

AIR INTAKF MANIFOLD
St ARE MAMFPOLD
Ait Flow Rate (acfm)

Air Manifold Temperature (°F) Ha/te ”I-//;g_}
Air Manifold Pressure (in Hg or psig) ’ 4

EXHAUST MANIFOLD
Temperature (aﬂ

Pressure (in Hg)
—— e F

Scavenger Air Pressure (pefg) /i Hz.a &AL 2 |

CYLINDER TEVPER-‘\WRES
Cyiinger 1 o LURES lot 7
Cylinder # 2 Sl 5l &
Cylinder # 3 STz _5’? )
Cylinder # leC O [
Cylinder # § 22 L2200
Cylinder # 6 S7|7 2 560
Cylinder # 7 4 A m lod 2.
Cylinder # 8 757 749
Cylinder # 9 é_j_'z l 93
Cylinder # 10 S 74 589
Cylinder # 11
Cvlinder # 12
Compressor Capacity (MMscfh)
Compressor Suction Pressure (psig) b(
Compressor Suction Temperature (°F) L 5
Compresser Discharge Pressure (psig) 7Y V4 (»
Compressor Discharge Temperature °F) /2 5

Pocket Unloader Setting
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ENGINE OPERATING DATA  # 35-5/ Engine Model/Nurgber, &7V A - /0 /
2o BPM \Dn:;:e of Data llZE{/r:'w/r - A é‘é
#P@2L = 300 3 L~ o
[zime O /S | jbap | jbk /200 | 215 )
| Engine Horseperrer
| Engine Speed (rpm) RiY_ oo 2ol 1297 |02 300 |30
| Engane Torque (%)
i Ignition Timing (degrees)
FLEL MANIFOLD
| i P o _ 7 |p15¢ | 0063
Fuel Temperature (°F) o &~ o 5 __b;‘/ 4 L4 Y9 by
Fue! Header Pressure (psig) 247 a5 A s 2 5" 25 25 25
AIR INTAKE MANIFOLD
It Air Flow Rate (acfm) » . .
‘|__Air Manifold Temperature (°F) 9e/¢g 9 S’/qj:ﬁj’/q g 199/95 | e %/qq ?7/42
Air Manifold Pressure (in Hg or pig) ! ’ / / ! I
EXHAUST MANIFOLD
| Temperatre (°F)
J Pressure (in Hg) =5 .
| Scavengar Air Pnssure_;(ﬁ;ﬂ‘m H, O 3___.5"" 25 B 33 =i 3 .5_-' A5
| EYLINDER TEMPERATLURES .
| Cytinger 1= #o | %32 | 9o | (82 | (50 | g7 | Lgv
' Cylinder # 2 37 Q;B CPB[ Cﬂ—35’ bl & 37 @3/
Cylinder # 3 ,5’8’0 .5-22 5—75_ _£7.3 5—769 5-7L, 5-73
Cylinder # 4 226 | s70 1 5374 S | C3575] < 524
Cylinder # § @,3/ gjﬂ 735 32 b 29 (03__0_ [p 2
1 Cylinder # 6 5 57 SS9 S5 /YA S
Cylinder # 7 32 3| 2% | L2A7 | i e29 L2y
|_Cylinder # 8 4o 49 | 35| a7 | ¢35 33 1 642
1 Cylinder # 9 _@_é:6[ (p5Y eSste (05—8 b9 _CL(.?; 7O
| _Cylinder # 10 S/ L8| S8l | o | 555 | 565 | <55
! C_vlind\( #/f 1
| Cylindef Wei2.
| Compressor Capacity (MMscfh)
Compressor Suction Pressure (psig)
'l Compresser Suction Tempenature (°F) {r _SLS'- (a‘/ A el (; Lo (e {,g
| Compressor Discharge Pressure (psig) 4G 249 50 2.5 & L=
. Compressor Discharge Temperature (°F) ]2 4 124 /2 (o /2 [23 /72
| Pocker Unloader Seuing
!
I
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ENGINE OPERATING DATA

Engine Model/Number MU ol ’
B ot £ b U1/ |

Name of Data Récorder & g’
- &

Time o u oo Ayl
Engine Horsepower
Engine Speed (rpm) Y-y 29 g/ 7
Engine Torque (5%)
Ignition Timing (degraes) ) _
FUEL MANIFOLD
Fuel Flow Rate (scf"%) 010 3 qq gt./ 12 %=
Fue! Temperature (°F) (‘, ‘f b2
Fuel Header Pressure (psig) 25 _:z 5
AIR INTAKE MANIFOLD
Il Air Flow Rate (acfm) ) ,
Aur Manifold Temperature (°F) Uy /67 q44/9 6
| Air Manifold Pressure (in Hg or psig) / !
I| EXHAUST MANIFOLD
_Temperawre F)
Pressure (in Hg)
Scavenger Air Pressure (poiff) ., H:.O RS 3 Pl
CYLINDER TEMPERATURES
| Cylinder # 1 o 7%
! Cylinder # 2 @__5_3 b2 g
| Cviinder # 3 S 7/ 57 ¢f
! Cylinder # 4 597 ‘5'7_2_
Cylinder # 5 blrRo Q 2y
y Cvlinder # 6 Sl 7 £ 479
Cylinder # 7 le 2 {2 |
Cylindes # 8 633 39
Cvlinder # 9 CEY X3
, Cylinder # 10 Q_?? 7 3790
| Cylingwg #/11
| Cylindef ¥~
Compressor Capacity (MMse)
Compressor Suction Pressure (psig)
Compressor Suction Temperature (°F) 47__5:' é ‘-/
Compressor Discharge Pressure (psig) _ > & 75 O
Compressor Discharge Temperature (°F) J 2.2 |2
Pocket Unloader Setting
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ENGINE OPERATING DATA

Engine Model/Number

élmﬂ. e /€9

Date: [ (2/¢
Name of Data Recolder | PAYoly
gL #6C

| Engine Horsepower
Engine Speed (rpm) 200 20 2, RG99 7\7‘? 3032 quq 29 9
Engine Torque (%)
Ignition Timing (degrees)
%@% 1093 | | /o537 | fov94 (23T | (0564 lo493 /o492
Fuel Temperature (°F) 4 5y .5_—3' ¥ T T (e )
Fuel Header Pressure (psig) o 7 27 <7 27 _3_2 ] 7 2 2
AIR INTAKE MANIFOLD
Asr Flow Rate (acfm)
Air Manifold Temperature (°F) X2/ -~ T ES/80 | 25/80 | e 5-47(_, <
Air Manifold Pressure (in Hg or psig) T m
EXHAUST MANIFOLD
Temperature zaF)
Pressure (in HE)
Scavenger Air Pressure (psie¥” N, O 3¢ 24 = 4/ 34 34 kX4 3R
N MPERATU
e 1T EATURES eS8 1 Geo 1 eesT| 672 | 462 | 632 | 4oy
Cylinder # 2 ol & et 5" | £/Ca /4 el (g 2/ &y |
Cylinder # 3 L7/ 376 1526 | <54 57/ o5 | e,
Cyhinder # 4 5— 2. ﬁ.—g -‘5—71 5-9.6/ .5‘-"1"/ ,3’93 !‘7 /
Cylinder # 5 9 32 éo?? ﬁz_a 3/ &3y b 34
Cylinder # 6 647 sY 1657 | 52 6532 bSO | (55"
Cylinder # 7 X S22 | L37 Llo esle S5 sSo
Cylinder # 8 eSs2 es2_| 65 | s xx? 59 es®
Cylinder # 9 20! 204 | 70/ | oer | (99 7o/ | 692
Cylinder # 10 95 | 695 | &S | 96 @457 | tesO | Gy
Criindey/# 11
Cylinder ¥12
Compressor Capacity (MMscfh)
Compressor Suction Pressure (psig)
Compressor Suction Temperature (°F) (»r = — [A __'§_ K3 _M b d & &/
Compressor Discharge Pressure (psig) 725/ _75/ 75> 5=/ 2</ 2S5O ~ St
Compressor Discharge Temperature (°F) ]2 2 o~ 24 ]2 l/ 124 /24 /2 1-7—
Pocket Lnloader Setting ?
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ENGINE OPERATING DATA

Engine Model/Number, 4'5!1‘ e/ 4 9
Date: 1t/t2 /1

Name of Data Recorder “2C§

Time s /200 [ /215|220 y /30 | 3/5”
Engine Horsepower .
Engine Specd (rpm) 302, | A%7 240 | 309 X599 305 [ 2499
Engine Torque (%)
ignition Timing (degraes) a7
FUEL MANIFOLD . ’
Fuel Flow Rate (scf lod30 | JoHwl |03 19327 | }0392 | J03. loasT) |-
Fuel Temperature (°F) Co | e/ b/ e 2 ’x3 & 2 _ET_
Fuel Header Pressure (psig) o7 A7 27 27 iy 27 27
AIR INTAKE MANIFOLD
Air Flow Rate (acfm) . . } .
Ait Manifold Temperature (°F) 82 /2% | 85/%5 | ¥5/34 | G0/90 91/90 92 /92143753
Air Manifold Pressure (in Hg or psig) 4 ’ 4 / { 4 7
EXHAUST MANIFOLD
_Temperatare (OF)
Pressure (in Hg) ’
Scavenger Air Pressure (oS 4, H, O 34 34 29 Ay _‘3_;_{_ 23 34 ’
CYLINDER TEMPERATURES
Cylinder # 1 ‘i QQ_L—Q_%__@JO [ X & 75 &
Cytinder # 2 l3 (7 | (o} el & 23 | b2y | iy
Cylinder # 3 S2g S73 | 520, 1 579 CX.A> 580 | swa
Cytinder # 4 599 95 | 59 597 | 58 el | o |
Cylinder # § zjf lp.32 (A Zg'z (39 (039
Cylinder # 6 52 &S 2 | 52 5 y/ P lo 7
Cylinder # 7 eS¥ | 647 | Lo ggcé f _ﬁ_&ﬁ? )
Cylinder # 8 lo 522 esG | b5l | ¢ blo o3 | 3
Cplinder # 9 202 | 709 | 70l | —oo | 70 204 | 9,7
Cylinder # 10 Xx% s | o2 (49 &2 sy | LSl
Cylindhc # 11
Crlindér #712
Compressor Capacity (MMsefh)
Compressar Suction Pressure (psig)
Compressor Suction Temperature (°F) 4 l-/ Y (& ‘el _@_l-/ (o &
conpresor D Presue i) | 950 | 755 | ove | Do oot 75 G | S7E
Compressor Discharge Temperature (°F) 12 -L/ ! 2 ¢/ ]2 8 A & /R l./ /A 17/ /A 5
Pocket Unloader Seuting .
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ENGINE OPERATING DATA . Enpine Model/Numbgr -lo/ ¥
: Date: /I// 8..5 § ?

Name of Data Recorder

G| #6C

Time /1S | /s S 77°Y- bLlRo /LY
Engine Horsepower
Engine Speed (rpm) 29 7 20 A SO0 R0 4§ & 30 { 2‘;9 Vo

Engine Torque (%)

Ignition Timing (degrees)
FUEL MANIFOLD

Fuel Flow Rate (scf 023 llo31& Vors/ 10442 | jo 354 | j0o der/ /e e

Fuel Temperaturs (°F) _@_2__ e & lo 2. G 2. b2 [ 28 Lol

Fuel Header Pressure (psig) 277 27 277 &7 < 7 A7
AIR INTAKE MANIFOLD

Air Flow Rate (acfm) 4 ., : ,

Aif Manifold Temperature (OF) 92/972 194/92196/93] 96792190771 92/52 19574,

Air Manifold Pressure (in Hg or psig) ’ ! 4 / ! 7 7
EXHAUST MANIFOLD
_Temperature (OF)

Pressure (in Hg) ]
ScavengcrAirPr:ﬁunﬂ ™ H,_a L3 4L 33 a3 33 ,3‘7' -34 33
CYLINDER TEMPERATLRES

Cyhinder # 1 fo 75 {2 2(s I/y2-4 _(2_73’ (#1734 < 675

Cylinder # 2 G2z RY_1 R/ | La7 L2 R | b3

Cylinder # 3 SE2 29 5 FST| $2% S50 S5/ S¥l

Cylinder # 4 ool leo2 | bo3 | God | loo 5Y b

Cylinder # § [Zj‘i (5:3‘) | Yo 329 bH2 42

Cylinder # 6 1 beo G/ S LSt | bo 657 | (56

Cylinder # 7 (a C’ [#) Cel-/l. 63-8' QQZ. Cﬂgé {260 (D(al

Cylinder # 8 bo Lo | Goa b2 | (b SE | oo

Cviinder # 9 - 704 20 3 702 709 203 L 99 203

Cytinder # 10 es2 | 652 [ i | s | ok G5k |6S¥

CyBoder # 11

Cyﬁp_ag # 12
Compressor Capacity (MMsefh)

Compressor Suction Pressure (psig)

Compressor Suction Temperature (°F) b4 b 5~ _é = é 5 65 Y s
Compressor Discharge Pressure (psig) 2499 7232 | 750 | 950 | 755 | 25 750
Compressor Discharge Temperature (°F) ]2 l-/ 124 /12 3 |2 ‘/ /2y _'/2 =N 72 6/

Pocket Unloader Setting
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ENGINE OPERATING DATA Enginc Model/Number: "z("\\\u.-!o éls
. Due: __{1/14194

Name of Data Recorder . (75 G

Time 022 o 04z 04 il 9 /87 | 1432

Engine Horscpower

Engine Speed (rpm)

Engine Torque (%)

Ignition Timing (degrees)

FUEL MANIFOLD
Fuel Flow Rate (scfm)
Fuel Temperature (°F)
Fue! Header Pressure (psig)

AIR INTAKE MANIFOLD
Air Flow Rate (acfm) ]
Air Manifold Temperature CH(R/) ¢ | W Jioer | w2 /0 | v hn VAN Lir2/re8 1111 /107 [loados
Air Manifold Pressure (in Hg or psig) ' 4

EXHAUST MANIFOLD

Temperature ZGF)

Pressure (in Hg)

Scavenger Air Pressure (psig)

CYLINDER TEMPERATLRES
Cylinder # 1

Cylinder # 2
Cylinder # 3
Cylinder # 4
Cylinder # §
Cylinder # 6
Cylinder # 7
Cylinder # 8
Cylinder # 9
Cylinder # 10
Cyvlinder # 11
Cylinder # 12

Compressar Capacity (MMscth)

Compressor Suction Pressure (psig)

Compressor Suction Temperature (°F) x| (L, 4 % _ L3 o4 3 1,4 ¢ . a

Compressor Discharge Pressure (psig)
Compressor Discharge Temperature CPY, \ 7o \\&y \Z0 \20 121 2 126

Pocket Unloader Setting

»

N

q
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ENGINE OPERATING DATA

Engine Model/N

Date: _\\/1& {:{

CMuelof/e13

Name of Data Recorder

W10/ &
XV

Time

Enginc Horscpower

(e

46

15712

52

(527

{53

Engine Speed (rpm)

Engine Torque (%)

Ignition Timing (degrees)

FUEL MANIFOLD
Fuel Flow Rate (scfm)

Fuel Temperature (°F)

Fue! Header Pressure (psig)

AIR INTAKE MANIFOLD
Air Flow Rate (acfm)

Air Manifold Temperature (OF) (R/, )

W5 /ot

W /106

08/los

Air Manifold Pressure (in Hg or psig)

o4 /ic >
/

lD“:")/!n(o

EXHAUST MANIFOLD
Temperature (YF)

Pressure (in H_g_)

Scavenger Air Pressure (psig)

CYLINDER TEMPERATURES
Cylinder # 1

Cylinder # 2

Cylinder # 3

Cylinder # 4

Cylinder # 5

Cylinder # 6

Cylinder # 7

Cylinder # 8

Cylinder # 9

Cvlinder # 10

Cvlinder # 11

Cylinder # 12

Compressor Capacity (MMsefh)

Compressor Suction Pressure (psig)

Compressor Suction Temperature (°F) A

- G4

Cod

s

(%

Compressor Discharge Pressure (psig)

Compressor Discharge Temperature (°F)Y.

\2.0

2.\

2\

{21

A

YA

\Z2

Pocket Unloader Setting
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ENGINE OPERATING DATA ‘ Engine M el/N[a.r;szl-en GMWC- In/#1R

Date: /14
Name of Dawa Recorder: (Sl
Time \S4\ 1S3 | 1900 | j905 (2] 25

Engine Horsepower

Enpne Speed (rpm)

Engine Torque (%)

Ignition Timing (degrees)
FUEL MANIFOLD

e e =

Fuel Flow Rate (scfm)
Fuel Temperature (OF)
Fuel Header Pressure (psig)

AIR INTAKF MANIFOLD
Ait Flow Rate (acfm) -
Air Manifold Temperawure PR/ | 103 Jlog™ | 109 [1o7 iGelies| ot fio 5] ol lies] / os/105T(07)0¢
Air Manifold Pressure (in Hg or psig) 7 7 7 -

EXHAUST MANIFOLD
Temperature

Pressure (in Hg)
Scavenger Air Pressure (psig)

CYLINDER TEMPERATLRES

Cylinder # 1

Cylinder # 2

Cylinder # 3

Cylinder # 4

Cylinder # 5

Cylinder # 6

Cylinder # 7

Cylinder # 8

Cylinder # 9

Cylinder # 10

Cylinder # 11

Cylinder # 12
Compressor Capacity (MMscth)
Compressor Suction Pressure (psig)

Campressor Suction Temperature (°F) X (e [ Y (r 4 oY e Cooct
Compressor Discharge Pressure (psig) ]
Compressor Discharge Temperature (°F) X \7.\ (A /12 ) /22 /22 /Al 12

Pocket Unloader Sctting
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ENGINE OPERATING DATA

Engine Model/Number;
Daﬂ: “ﬁmrg)‘['

VR[5S

Name of Data Recorder

We /1=
Lo

I Time

Engine Horscpower

\73

¥y

o0

1§05~

(Q

20 | 2017

Enginc Speed (rpm)

Engine Torque (%)

{gnition Timing (degrees)

FLEL MANIFOLD
Fuel Flow Rate (scfm)

Fue! Temperature (°F)

Fuel Header Pressure (psig)

AIR INTAKE MANIFOLD
Air Flow Rate (acfm)

Air Manifold Temperature (°F) R/L:_

WS [loe

Jo s;/ /00

{08 /)67

Air Manifold Pressure (in Hg or psig)

1o s///a(./

[og /1ot
/7

/& 7///@(4

/075'1@0

EXHAUST MANIFOLD
Temperature (“F)

Pressure (in HE)

Scavenger Air Pressure (psig)

CYLINDER TEMPERATURES
Cylinder # 1

Cylinder # 2

Cylinder # 3

Cylinder # 4

Cylinder # 5§

Cylinder # 6

Cylinder & 7

Cylinder # 8

Cylinder # 9

Cylinder # 10

Cylinder # 11

Cylinder # 12

Compressor Capacity (MMsefh)

Compressor Suction Pressure (psig)

Compressor Suction Temperature (°F) \"

&

4

b4

9

4

Compressor Discharge Pressure (psig)

Compressor Discharge Temperature (°F) J

YAw)

124

23

5

123

l2<f

Pocket Unloader Sctting
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ENGINE QPERATING DATA

Engine Mode!/Numbeor:
Date: {t I‘I’ﬁ

o o/

Name of Data Recorder

MU 17/ 13
AXG [ GSe)

| Engine Horsepower

| Engine Speed (rpm)

il Engine Torque (%)

Ignition Timing (degrees)

FLUEL MANIFOLD
Fuel Flow Rate (scfm)

Fuel Temperature (°F)

| Fuel Header Pressure (psig)
i

| AIR INTAKE MANIFOLD
Air Flow Rate (acfm)

Air Manifold Temperature (°F)

102 /108
'

) 7//}05’

io(;//af

{O Z//w rl

/0(4,//0’7/

Aur Manifold Pressure (in Hg or psig)

| EXHAUST MANIFOLD
Temperature (°F)

Pressure (in Hg)

CYLINDER TEMPERATURES
Cvlinder # 1

|
!
|| Scavenger Air Pressure (psig)
I

Cylinder # 2

Cylinder # 3

Cylinder # 4

Cylinder # §

Cylinder # 6

Cylinder # 7

I cytinger # 8

Cylinder # 9

Cylinder # 10

Cylinder # 11

Cylinder # 12

| Compressor Capacity (MMsefh)

Compressor Suction Pressure (psig)

| Compressor Suction Temperature (°F)

¢4

Xl

¢ q

cq

i Compressor Discharge Pressure (_psiE)

Compressor Discharge Temperature (°F)

124

A5

125~

(23

Pocket Unloader Setting
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UNITNO. 11

DESCRIPTION VALUE UNITS DESCRIPTION
ENGINE SPEED MO RPN LOLET
LUBE OIL PRESS 70 PSls  Looumer
L O FILTER DIFF 20 PSIG  JWINLET
FUEL DIFF 80K WOUTLET
FUEL STATIC §0 PSIG  FUEL GAS
FUEL FLOW #1950 SCFHR  POWERCYLYL
SCAY PRESS M0 K0 POWERCYLZL
INLET DIFF 30 KN POWERCYLAL
DISCHARGE GAS 0 PSIG POWERCYLAL
VIBRATION 60 WIS  POWERCVLAL
FUEL YALVE OUTPUT AR POWER YL 1R
MONTHLY FIRED HOURS 361 HRS  POWERCVLMR
POER CYL TRABON COUNT B30 015 POWERCMLR
COMP CYL TRABON COUNT iy ars  POWERCYLAR
PORERCYL2 HR.TOT 20 Q5 POWERCWLSR
COMP CYL 24 HR. TOT 70 QT8
CRANKCASE COUNTS 0o 0TS
1|3
TA5/84 | 1: 20: 10 E—
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UNIT NO. 11

DESCRIPTION VALUE UMITS DESCRIPTION VALUE UNITS
ENGINE SPEED X0 RPM  LOINLET 60 DEGF
LUBE QUL PRESS 70 PS5 LOOUTET Dt
L O FILTER DIFF 20 PSIG JWINLET 0  DEGF
FUEL DIFF £0 'K JWOUTLET )  DEGF
FUEL STATIC S0 PSIG  FUELGAS B0  DEGF
FUEL FLOW i) SIFIR  POWEROVLIL AN DEGF
SCAY PRESS M0 D POWERCVLL u00  DEGF
INLET OFF 30 CHE POWERCHLAL o0 DEGF
DISCHARGE GAS 130 PSIG  POWERCYLAL il
VIBRATION B0 WLS  POWEROVLSL i
FUEL YALVE OUTPUT B0 % POWER (YL 18 M99  DEGF
NONTHLY FIRED HOURS H WS POWERCILZR 10 DEGF
POWER CYL TRABON COUNT 280 QTS POWEROVLRR #00  DEGF
CONP CYL TRABON COUNT i) Qs POWERCYLAR M0 DEGF
POWER CYL 24 HR. TOT N0 Q1S POWERCILGR M0 DEGF
COMP CYL24 KR, TOT 7 QTS
CRANKCASE COUNTS 0 QT
113|656 91111315
199 | 10: 25:10 1o PRINT

F-149




UNTNO.1T L

DESCRIPTION - VALUE UNITS DESCRIPTION VALUE  UNITS
ENGINE SPEED N0 RPM LOMET _ 1%0  DEGF
LUBE OIL PRESS 20 MSI6 LodunET %8 DEGF

L O FILTER DIFF 20 PSIG JWINLET M8 DEGF
FUEL DIFF BI KD JWOUTLET {0 DEGF
FUEL STATIC §10 PSIG  FUEL GAS - B0 DEGF
FUEL FLOW 42670 SCFHR  POWERCYL YL %20  DEGF
SCAY PRESS 20 "D POWERCVLAL 2920 DEGF
INLET DIFF 30 WD POWERCYLAL u00  DEGF
DISCHARGE GAS 30 PSIG POWER CYL 4L 20 DEGF
YIBRATION 60 LS  POWERCYLAL o0 DEGF
FUELVALVEOUTPUT R POWERCYL 1R M0 DEGF
MONTHLY FIRED HOURS HH WS POWERCLIR H20  DEGF
POWER CYL TRABON COUNT B0 QTS POWER CYL 3R - M0 DEGF
CONPCYLTRABONCOUT ~ #imp Qrs  POWERCILAR N0 DEGF
POWER CYL 24 HR. TOT A0 QTS POWEROVLER 20 DEGF
COMP CYL 24 HR. TOT 70 T

CRANKCASE COUNTS 0o ot

1(3(5|7|9|11/13[1%

S 30 '

TATIOI PFIIN"'
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DESCRIPTION
ENGINE SPED
LUBE O PRESS
LOFLTERDFF
FUBL DIFF

FUBL STATIC
FUEL FLOW
SCAVPRESS
INLETDFF
DISCHARGE GAS
VERATION

FUEL VALVE OUTPUT

NONTHLY FIRED HOURS
POWER CYL TRABON COUNT

COMP CYL TRABON COUNT
POWERCVL A4 1R TOT
CONP CYL24HRL TOT
CRANKCASE COUNTS

UNIT NO. 11

VALUE UNITS DESCRIPTION

290 ReMl
4 PS6

20 P36
420 “HA
3.0 PSI6

141540 SCFHR

110 "HY
10 *HX
1138 PSIG
6.0 MLS
60 % -
361 RS
28230 Q18

- 10770 Q1S
0 N1

LU i

18 Q1S
00 a1S

1584 10 38202

VALUE UNITS

LOMET 1560 DEGF
LOOUTLET 150  DEGF
JWME 1640 DEGF
MWOUTLET 700  DEGF
~ FURLGAS %0 DEGF
POWER CYL 1L 21920 DEGF
POWERCYL A 320 DEGF
POWERCYL L 2920 DEGF
POWERCYL 4L 2920 DEGF
POWERCYL R 620 DEGF
POWERCYL 1R 2920 DEGF
PORERCYL R 2920 DEGE
POWERCYL R M0 DEGF
PONERCYL 4R 2520  DEGF
POWERCYL R 2520 DEGF

1 91113015

FATIO PRINT
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UNIT NO. 11
DESCRIPTION VALUE UNITS DESCRIPTION VALUE UNIT®
ENGINE SPEED M0 ORN LMWL %0 DEGF
LUBE OIL PRESS 70 PS6 LOOUTLET %0 DEGF|
L O FILTER DIFF 20 PSIE  JWINLET 40 DEGF
FUEL DIFF 20 "HY  WOUTLET M DEGF
FUEL STATIC 80 PSIG  FUEL GAS BI  DEGF
FUEL FLOW {430 SCFHR  POWERCYL1L H920  DEGF
SCAV PRESS M0 W) POWERCMLZL 20 DEGF
WLET DIFF 3K POWERCYLAL A0 DEGF
DISCHARGE GAS D PSS POWEROVLAL 220 DEGF
VIBRATION 70 MLS POWERCYLSL B0  DEGF
FUEL VALVE OUTPUT &0 & POWER CYL 1R 10 DEGF
HONTHLY FIRED HOURS 61 HRS  POWERCYLIR 20 DEGF
POWER CYL TRABOK COUMT B30 0TS POWERCVLRR 10D DEGF
COMP CYL TRABON COUNT 7e Qs POWERCYLAR A0 DEGF
POWER CYL 24 HR. TOT X0 QT8 POWER CYL &R M0 DEGF
COMP CYL 24 HR. TOT 70 QT8
CRARKCASE COUNTS 09 QTS
3 S{1113|18
1S | 10: 40:20! TATIO| PRINT
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UNIT NO. 11

DESCRIPTION VALUE UNITS
ENGINE SPEED " 300 RpH
LUBE OIL PRESS 20 PSlG
L O FILTER DIFF 20 P8I
FUEL DIFF 2l "1
FUEL STATIC 50 PSie
FUEL FLOW 150 SCFHR
SCAY PRESS M0 10
INLET DIFF 30 "HY
DISCHARGE GAS 0 PSIG
VIBRATION 60 MILS
FUEL YALVE OUTPUT 620 %
WONTHLY FIRED HOURS 361 HRS
POWER CYL TRABOK COUMT 230 1
COMP CYL TRABON COUNT {7 Qs
POWER CYL 24 HR. TOT 20 018
CONP CYL24 HR. TOT 10 QT8
CRAKKCASE COUNTS 00 (T8
AN |10 45: 20

F-153

DESCRIPTION VALIE UNTS
L O MLET %) DEGF
L 0 QUTLET ) Dest
JWINLET B0 DEGF
W OUTLET ml OEGF
FUEL GAS 2 DEGF
POWER (YL L 00 DEGF
POWER CYL 2L 10 DEGF
POWER (YL 3L M0 DEGF
POWER CYL 4L HQ0  DEGF
POWER CYL 5L 0 DEGF
POWER (YL 1R W20 DEGF
POWER CYL 2R W20 DEGF
PONER CYL 38 nel  DEGF
POWER (YL 4R 200 DEGF
POWER YL £R M0 DEGF
1({3 9 (11{13(156
TATIOI PRINT]|




UNIT NO. 11 _ |
VALUE UNIT

DESCRIPTION VALUE UNITS DESCRIPTION
ENGINE SPEED M0 RPN LOMLET {50  DEGF
LUBE OIL PRESS 70 PSIG LOOUTLET %50  DEGF
L O FILTER DIFF 20 PSIG JWINLET M0  DEGF
FUEL DIFF 20 HY JWOUTLET 1 nscr)
FUEL STATIC B0 P8I FuELgAS 8)  DEGF
FUEL FLOW W30 SCFHR  POWERCYL1L 20 DEGF
SCAV PRESS M0 WD POWERCYLAL M0 DEGF
INLET DIFF 30K POWERGYLAL M0 DEGF
DISCHARGE GAS M0 PSIE POWERCMLAL U9 DEGF
VIBRATION 60 MLS  POWERCYLSL B0 DEGF
FUEL VALVE OUTPUT AR POWER YL 1R M0 DEGF
NONTHLY FIRED HOURS M2 WS POWERCHLZR 920 DEGF
POWER CYL TRABOK COUNT 280 0TS POMERQULR 25 DEGF
COMP CYL TRABON COUNT 07y a5 POWERCYLAR N0 DEGF
POWER CYL 24 HR. TOT 20 Q8 POWERCYLER MW DEGF
COMP CYL 24 HR. TOT 70 qrs
CRANKCASE COUNTS 0 0T
113 9 (11(13)18%
11584 | 10: 50:18 AT PRINT
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UNIT NO. 11

DESCRIPTION VALUE UNITS
ENGINE SPEED 300 RPN
LUBE OIL PRESS a0 PSIG
L O FILTER DIFF 20 PSIG
FUEL DIFF 80 "’
FUEL STATIC 310 PSIG
FUEL FLOW 141%.0 SCFHR
SCAV PRESS pird M v
INLET DIFF 0 "KA
DISCHARGE GAS 120 PSIG
VIBRATION 10 MILS
FUEL VALVE OUTPUT 630 4%
WONTHLY FIRED HOURS 362 HRS
POWER CYL TRABON COUNT 2230 QT8
CONP CYL TRABON COUNT 0770 QTS
POWER CYL 24 HR. TOT A0 Q18
CONP CYL 24 HR. TOT 70 QT8
CRANKCASE COUNTS 00 018
1158 | 10: 55:19

F-155

DESCRIPTION VALUE UNITS
L O INLET 160  DEGF
L 0 OUTLET %0  DEGE
JWINLET 0 DEGF
N OUTLET Ml DEGF
FUEL 84S T
POWER YL 1L M20  DEGF
POWER CYL2L M20  DEGF
POWER (YL 3L M20  DEGF
POWER CYL 4L M20  DEGF
POWER (Y1 &L 60 DEGF
POWER CYL 1R M0 DEGF
POWER CYL 2R M0  DEGF
POWER YL 38 M20  DEGF
PORER CYL 4R M20  DEGF
POWER (YL &R M2 DEGF
1(3 9911|1315
TATIOI PRINT




UNIT NO. 14
DESCRIPTION VALUE UNITS DESCRIPTION VALUE UNITS
ENGINE SPEED 20 RPN LOINLET 150  DEGF
LUBE OIL PRESS 70 PSIGC  LOOUTLET %79  DEGF
L O FILTER DIFF 20 PSIG JWINLET 1640 DEGF
FUEL DIFF B0 HY JWOUTLET {00 DEGF
FUEL STATIC §0 PSIG  FUELGAS 80  DEGF
FUEL FLOW {1880 SCFHR  POWERCYL L M0 DEGF
SCAY PRESS M0 “HY  POWERCYLAL 2D DEGF
INLET DiFF 30 N POWERCYLIL M0 DEGF
DISCHARGE GAS M0 PSI6 POWERCVLAL H2D  DEGF
VIBRATION 60 WLS  POWERCYL L 670  DEGF
FUEL VALVE OUTPUT 620 4 POWER CYL 1R M20  DEGF
NONTHLY FIRED HOURS H62 HRS  POWERCYLZR M0 DEGF
POWER CYL TRABON COUKT 230 QT8 POWERCVMLR H20 DEGE
COMP CYL TRABON COUNT fm s POWERCILAR M0 DEGF
POWER CYL 24 HR. TOT 20 QT8 POWER CYL R M0 DEGF
CORP CYL 24 HR. TOT 70 QTS
CRANKCASE COUNTS 00 QTS
1|35 9(11(13/19
TS84 | 11: 00: 18 ——
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UNIT NO. 11

DESCRIPTION VALUE UNITS DESCRIPTION VALUE UNITS -
ENGINE SPEED 200 RPY LOMLET {50 DECF
LUBE Q1L PRESS 70 PSIG LOOUTLET %0 DEGF
L O FILTER DIFF 20 PG JWINLET 60  DEGF
FUEL DIFF 80 KN JWOUTLET m  DEGF
FUEL STATIC §0 PSIG  FUELGAS B0 DEGF
FUEL FLOW i) SCHR  POWERCYLIL M0 DEGF
SCAY PRESS AD KD POWERCVLAL M0 DEGF
INLET DIFF O3 CHD  POWEROVLAL N0 DEGF
DISCHARGE GAS M0 PSIG  POMERCVLAL 120 DEGE
VIBRATION 60 WLS  POWERCYLSL B0 DEGF
FUEL VALY OUTPUT B0 % POWER CYL R N0 DEGF
MONTHLY FIRED HOURS #2 WS POWERCYLR M0 DEGF
POER CYL TRABON COUNT 250 (5 POWEROVLR U0 DEGE
COMP (YL TRABON COUNT iy a5 POWERCLR U0 DEGF
POWER CYL 24 HR. TOT 20 QT8 POWER CYL &R W00 DEGF
CONP CYL 24 HR. TOT mas |
CRAKKCASE COUNTS 0 QTS
1(3 9i11113{15
1164 | 1:05:20 — ——
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UNIT NO. 11

DESCRIPTION VALUE UNITS DESCRIPTION VALUE unﬁrs
ENGINE SPEED MR LOMET 1D DEGF
LUBE OIL PRESS DO PSE LOOUTLET 70 DEGF
L O FILTER DIFF 20 PSIE JWINET M40  DEGF
FUEL DIFF B0 'H) WOUTLET 0 DEGF
FUEL STATIC D PSIG  FUELGAS B DEGF
FUEL FLOW WD SCFHR  POWERCYL 1L M0 DEGF
SCAV PRESS A0 HY  POWERCYLZL. 220 DEGF
INLET DIF 3 R0 POWERCYLAL M0 DEGF
DISCHARGE GAS M0 PSIG POWERCYLAL HE0  DEGF
VIBRATION 70 MLS  POWERCYLSL B0 DEGF
FUEL VALVE QUTPUT B0 POWER C1L 1R M0 DEGF
WONTHLY FIRED HOURS M2 RS POWERCYLRR A0 DEGF
POWER CYL TRABOK COUKT 25D 015 POMERCYLR 220 DEGF
CONP CYL TRABON COUNT i) ars  POWERCYLAR 00 DEGF
POWER CYL 24 HR. TOT 20 Q18 POWER CYL 6R M0 DEGF
COMP YL 24 HR. TOT 70 08 |
CRANKCASE COUNTS THE

13 91711|1311%

A8 | 11:10: 29 | ATio ———"’
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UNITNO. 1

F-159

DESCRIPTION VALUE UNITS DESCRIPTION VALUE UNITS
ENGINE SPEED 20 RPN LOMLET %0 DEGF
LUBE OIL PRESS 79 PSIE LOOUTET 190 DEGF
L O FILTER DIFF 20 PG JWINLET #§49  DEGF
FUEL DIFF B0 K0 JWOUTLET M) DEGF
FUEL STATIC §9 PSIG  FUELGAS R0 DEGF
FUEL FLOW WR0 SCFHR  POWERCMLIL H2D  DEGF
SCAY PRESS M0 "HY  POWERCMLZL 490 DEGF
ILET DIFF 30 'HD  POWERCYL3L M0 DEGF
DISCHARGE GAS 120 PSIG POWERCYLAL M20  DEGF
VIBRATION 70 WLS  POWERCYLAL 80 DEGF
FUEL YALVE OUTPUT B0 Y POWER CYL R H20  DEGF
MONTHLY FIRED HOURS H2 RS POWERCYLR M0 DEGF
 POWER CYL TRABON COUAT B30 OIS POWERCMLR M0 DEGE
COMP CYL TRABON COUNT fir) Qs POWERCYLAR M0 DEGF
POWER CYL 24 HR. TOT - 20 Q18 POWER CYL &R N0 DEGF

COMP CYL 24 HR. YOT 70 Q18
CRAKKCASE COUNTS 00 AT3
1(3 S(11{13115
A% | 19:15: 20 aTio PRINT




UNIT NO. 11

DESCRIPTION VALUE UNITS DESCRIPTION VALUE
ENGINE SPEED 200 RPN LONLET %0
LUBE OIL PRESS C D0PSE LOOUTLET 71
L O FILYER DIFF 20 PSIG JWINLET 64
FUEL DIFF 20 "B WOUTLET g
FUEL STATIC B0 PSIE  FUELGAS ]
FUEL FLOW 520 SCFR  POWERCYLAL Hp
SCAY PRESS M0 KD POWERCLLL 4020
INLET DIFF 30 W) POWERCHLL 1
DISCHARGE GAS M0 PSIC  POWERCYLAL il
VIBRATION 60 LS  POWERCYL:L 8J
FUEL VALVE OUTPUT 620 % POWER CYL 1R Hozd
NONTHLY FIRED HOURS M2 RS POWERCHLR 1021
POWER CYL TRABON COUNT B30 QTS POWERCVLR 21820
CONP CYL TRABON COUNT im0 ars  POWERCYLAR 2192
POWER CYL 24 HR. TOT 20 QTS POWERCYLAR "
CONP CYL 24 HR. TOT 70 Q18

CRANKCASE COUNTS 00 QT8

113 911113
AR | 11: 20: 20 — —
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UNITNO. 11

DESCRIPTION VALUE UNITS DESCRIPTION VALUE UNITS
ENGINE SPEED N0 RN LONT i) DEGF
LUBE OIL PRESS 20 PSIG  LOOUTLET #80  DEGF
L O FILTER DIFF 20 PSIG  JWINLET 60 DEGF
FUEL DIFF B W) JWOUTLET 0 DEGF
FUEL STATIC 60 PSI5  FUELGAS §0  DEGF
FUEL FLOW {0610 SCFIR  POWERCYLIL HRY  DEGF
SCAY PRESS 89 WO POWERCHLZ N0 DEGF
INLET DIFF 30 W) POWER(YLAL M0 DEGF
DISCHARGE GAS M0 PSIG  POWERCYLAL 190 DEGF
VIBRATION 60 MLS  POWERCYLEL N0 DEGF
FUEL YALVE OUTPUT 80 % POWER OYL R M) DEGF
NONTHLY FIRED HOURS M3 WS POWERCLIR W0 DEGF
POWER CYL TRABON COUAT 2B QN POWEROLR u28 DG
COMP CYL TRABON COUNT finy o5 POWERCHLAR H0D  DEGF
POWER CYL. 24 HR. TOT N0 0TS POWERCYLR W) DG
COMP CYL 24 HR. TOT 70 0T
CRANKCASE COUNTS 00 0TS
3 911{13|15
NS84 | 12 25:19 N PRINT
F-161




UNIT NO, 11 1
VALUE UNTS

DESCRIPTION VALUE UNITS DESCRIPTION
ENGINE SPEED 00 RPN LOINET U0 DEGF
LUBE OIL PRESS B0 PG LOOUTET - 530  DEGF
L O FILTER DIFF 20 PSIG JWINET 640  DEGF
FUEL DIFF 30 "H) JWOUTLET ) DEGF
FUEL STATIC 60 PSS FUELGAS B0 DEGF
FUEL FLOW {8890 SCFHR  POWERCYLIL - uRD DEGF
SCAY PRESS 60 KD POWERCYLZL A0 DEGF
INLET DIFF 30D POWERCYLL A0 DEGE
DISCHARGE GAS MO PSIE  POWERCYLAL A0 DEGF
VIBRATION 60 MLS  POWERCYLSL 0 DEGF
FUEL VALVE OUTPUT 80 % POWER CYL 1R A0 DEGF
NONTHLY FIRED HOURS H3 HRS  POWERCYLR W0 DEGF
POWER CYL TRABON COUNT 2B QTS POWERCYLIR A0 DEGF
CONP CYL TRABON COUNT i) a8 POWEROLAR U0 DEGF
POWER CYL 24 R TOT 20 05 POWERCYLSR w0 DEGE
COMP CYL 24 HR. TOT 7 T ;
CRANKCASE COUNTS 0 QTS
3 91111315
11158 | 12 30: 20 —— m—
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INITNO. 11

DESCRIPTION VALUE UNITS DESCRIPTION VALUE UNITS
ENGINE SPEED W) BPH LOINET 340 DEGF
LUBE OIL PRESS B0 PSIG  LOOUMET 1530 DEGF
L O FILTER DIFF 20 PSIS JWINLET #0 DEGF
FUEL DIFF 20K WOUTLET (T
FUEL STATIC §0 PSS FUELGAS 20 DeGE
FUEL FLOW B060 SCRR  POWERCYLIL 20 DEGF
SCAV PRESS #70 K9 POWERCHLL A0 DEGF
INLET DIFF CWCEY POWEROLAL H2)  DEGF
DISCHARGE GAS M0 PSIG  POWERCYLAL H20  DEGF
VIBRATION 0 LS POWERCYLAL M) DEGF
FUEL YALVE OUTPUT 8 4 POWER (YL 1R M20  DEGF
WONTHLY FIRED HOURS H3 HRS  POWERCVLIR H20  DEGF
POWER CYL TRABON COUKT B30 QTS POWEROMLIR M0 DEGE
COMP CYL TRABON COUNT me o5 POWERCYLAR M0 DEGF
POWER CYL 24 HR. TOT 20 QI8 POWERCYLSR M0 DEGF
COMP CYL 24 HR. TOT mas
CRAKKCASE COUNTS 00 0TS
113 9i|11113{15
11,15/M 12: 35: 19 TATIOI PRINT
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UNIT NO. 11
DESCRIPTION VALUE UNITS DESCRIPTION
ENGINE SPEED MO ORPH LOWLET
LUBE O1L PRESS TR0 PSE LOOUTET
L O FILTER DIFF 20 P JWINLET
FUEL DIFF B0 W WOUTEr
FUEL STATC 60 PSIG  FUELGAS
FUEL FLOW {8630 SCFHR  POWERCYL L
SCAV PRESS 60 K POWERCVLZL
INLET DFF 0D POMERCHLIL
DISCHARGE GAS M0 PSG  POWERCYLAL
VIERATION 60 MLS  POWERCHLSL
FUELVALVEOUTRUT RIS POWERRCLM
MONTHLY FIRED HOURS 3 WS POWERCYLIR
POWER CYL TRABON COUNT A3 08 POWERCMLIR
CONP CYL TRABON COUNT im0 Qs POWERCVLR
POWER CYL24 HR. TOT WA PONEROLR
CONP CYL 24 HR. TOT 70 T
CRANKCASE COUNTS TR

3
115% | 12 40: 2 ——
F-164




UNIT NO. 11

DESCRIPTION VALUE UNITS DESCRIPTION VALUE UNITS
ENGINE SPEED WO ORPE LOINET M0 DEGF
LUBE O1L PRESS T30 PSE LOOUMET 0 DEGF
L O FILTER DIFF 20 PG JWINLET 5  DEGF
FUEL DIFF B KD WOUTLET ) DEGF
FUEL STATIC 6 PSIC  FUELGAS @20 DEGF
FUEL FLOW {3130 SCFMR  POWERCYLYL M0 bes
SCAY PRESS 0 K POWEROMLL A0 DEGF
INLET DIFF 30 WD POWEROYLIL W0 DEGF
DISCHARGE GAS 720 PSIG  POWERCYLAL M0 DEGF
VIBRATION 60 MLS  POWERCYLSL M DEGF
FUEL VALVE OUTPUT TS POWER CYL 1R W00 DEGF
WONTHLY FIRED HOURS 33 WS POWERCYLIR M0 DEGF
POWER CYL TRABOK COUNT A%0 QS PORERCAR Mmb  DEGF
COMP CYL TRABON COUNT 70 ars  POWERCYLAR A0 DEGE
POWERCL2HR.TOT 20 Q18 POWER CYL 3R 20 DEGF
CONP CYL 24 HR. TOT 7
CRANKCASE COUNTS T
113 9{11113(15
A% | 12: 45:%0 TATION PRINT
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UNIT NO. 11

DESCRIPTION VALUE UNITS DESCRIPTION VALUE LNme
ENGIKE SPEED WO RPN LOET 40 DEGF
LUBE OIL PRESS 20 PSG  LOOUTLET T B0 DEGF
L O FILTER DIFF 20 PSI6 JWINLET 0 DEGF
FUEL DIFF B WO MWOUTLET M0 DEGF
FUEL STATIC 60 PSIE  FUEL gAS 820 DEGE
FUEL FLOW {29510 SCFHR  POWER CYLiL M0 DEGE
SCAY PRESS 70 *K0  POWER (VL2 H00  DEGF
INLET DIFF MK POWERCYLAL M0 DEGF
DISCHARGE GAS Mi0 PSIE  POWERCYLAL M) DEGF
VIBRATION 60 NLS  POWERCYLSL ) DEGF
FUEL VALVE OUTPUT 80 % POWERCYL 1R M20  DEGF
NONTHLY FIRED HOURS M4 RS PORERCLRR N0 DEGF
POWER CYL TRABOR COUNT 280 QS POWERQVLIR R0 DEGF
CONP CYL TRABON COUNT fimy ars  POWERCYLAR 100 DEGF
POWER CYL 24 HR. TOT 2 QT8 POWER CYL &R W20 DEGF
CONP YL 24 HR. TOT 7 a8 |
CRANKCASE COUNTS 00 T8
-
113 9111{13)15
11/15/94 12: 50: 19 TATIOI PRINT]

F-166




DESCRIPTION
ENGINE SPEED

LUBE OIL PRESS

L O FILTER DIFF
FUEL DIFF

FUEL STATIC

FUEL FLOW

SCAY PRESS

INLET DiFF
DISCHARGE GAS
VIBRATION

FUEL YALVE OUTPUT

WONTHLY FIRED HOURS
POWER CYL TRABOK COUKT

COMP CYL TRABON COUNT
POWER CYL 24 HR.TOT -

CONP CYL 24 HR. TOT
CRANKCASE COUNTS

UNITNO. 11

20 RPM
21 PSIG
20 Psie
20 "1
460 PSIG

128410  SCFHR

1960 . "1
30 "1
110 PSic

60 MILS
80 %

3164 HRS
25 18

np Qs
20 Q1S
10 Q18
00 QTS

TSI | 12 55:19

F-167

VALUE UNITS DESCRIPTION

VALUE UNITS

L OINLET M0 DEGF
L 0 OUTLET £30 DEGF
JWINLET 0  DEGF
JW OUTLET 0 DEGF
FUEL 6AS 28 DEGF
POWER CYL 1L M0 DEGF
POWER (YL 2L 00  DEGF
POWER CYL 3L M0 DEGF
POWER (YL 4L M0 DEGF
POWER (YL 5L Ny DEGF
POWER (YL 1R H00  DEGF
POWER OVL 2R W00 DEGF
POWER OYL 3R H0  DEGF
POWER CYL4R 100 DEGF
POWER CYL.5R M0 DEGF
113 9111{13(15

TATIO| PRINT]




UNITNO. 11

DESCRIPTION VALUE UNITS DESCRIPTION VALUE UNiT
ENGINE SPEED MO RPN LOINET U0 DEGF
- LUBE OIL PRESS B0 PSIG  LOOUTLET B0 DEGF
L O FILTER DiFF 20 PSIG JWINLET %0 DEGF
FUEL DIFF B0 WD WOUTLET 00 DEGF
FUEL STATIC 60 PSIG  FUEL GAS 20 DEGF
FUEL FLOW 12620 SCFHR  POWERCYL 1L 00 DEGF
SCAY PRESS W0 “H  POWERCWLAL W0 DEGF
INLET DiFF 30 "H POWERCYLIL U0 DEGF
DISCHARGE GAS M0 PSG  POWERCYLAL U0 DEGF
VIBRATION 80 MLS  POWERCYLAL ni DEGF
FUEL VALVE OUTPUT 8 POWER YL 1R 20 DEGF
MONTHLY FIRED HOURS M6 HRS  POWERCYLOR T
POWER CYL TRABON COUNT B30 QTS POWERCL3R H2D  DEGE
CONP CYL TRABON COUNT iy a5 POWERCYLAR M0 DEGF
POWER CYL 24 HR. TOT 20 Q1S POWERCYLSR H20  DEGF
CONP CYL 24 R. TOT 70 4T3 ;
CRANKCASE COUNTS 00 QTS
3 9111|1315
1584 | 13 00: 18 —— ——
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INTNO. 1

DESCRIPTION VALUE UNITS
ENGINE SPEED 30 RPN
LUBE O1L PRESS 20 P3G
L O FILTER DIFF 20 PSIG
FUEL DIFF T
FUEL STATIC $§0 PSIG
FUEL FLOW 13580 SCFHR
SCAV PRESS %0 "K
NLET DIFF 3
DISCHARGE 6AS D PSIG
VIBRATION 60 MLS
FUEL VALVE OUTPUT 80 %
MONTHLY FIRED HOURS W64 HRS
POWER CYL TRABON COUNT 2% QT3
COMP CYL TRABO COUNT 0 oms
POWER CYL 24 HR. TOT 20 0T
CONP CYL 24 HR. TOT 70 QTS
CRANKCASE COUNTS 00 QTS
1AS% | 13 05: 30

F-169

DESCRIPTION VALUE URNITS
L O INLET 40 DEGF
- LOOUMET 30 -DegF
JWINLET 0  DEGF
JW OUTLET M9 DEGF
FUEL GAS 20 DEGF
POWER CYL 1L M0 DEGF
POWER OYL. 2L 20 DEGF
POWER C1L 3L N0 DEGF
POWEROLAL M0 DEGF
POWER YL 5L 1y DEGF
POWER CYL 1R 20 DEGF
POWER CYL2R W00 DEGF
POWER (YL 32 a00 DEGF
POWER CYL 4R M0 DEGE
POWER CYLSR M0 DEGF
113 9111|1315
TATIO| PRINT




UNIT NO. 11

DESCRIPTION VALUE UNITS DESCRIPTION VALUE UNITS
ENGIRE SPEED OB RN LOMET 120 DEGF
LUBE OIL PRESS 50 PSE LOOUTLET 20 DEGE
L O FLTER DFF 206 JWINE M0 DEGF
FUEL DIFF 50 R JWOUTET m  DEGF
FUEL STATIC 00 PG FUELGAS B0 DegE
FUEL FLOW 149D SCFR  POWERCHLIL M0 DEGE
SCAV PRESS 0 K  POWERCHLZL H20  DEGF
INLET DIFF 3HD POWERCHLYL H920  DEGF
DISCHARGE 64 MO PSIE  POWERCYLAL H2D  DEGF
VIBRATION 60 WLS  POWERCYLAL Ho o DEGF
FUEL YALVE OUTPUT B) % POWERCWLM W20 DEGF
WONTHLY FIRED HOURS M5 RS POWERCILIR N0 DEGF
POWER CYL TRABON COUNT A0 QN POMERCV B M0 peSE
COMP CYL TRABON COUNT im0 qrs  POWERCYLAR n00 DEGF |
POER CYL24 R TOT N0 G5 POWERCVLGR W0 DRGF
COMP CYL 24 HR, TOT 70 T |
CRANKCASE COUNTS 00 TS
113 9i11(13|15
M54 [ 13 50:29 m—
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UNITNO. 11

DESCRIPTION VALUE UNITS DESCRIPTION VALUE UNITS
ENGINE SPEED B0 RN LOMLET 50 DEGF
LUBE OIL PRESS 50 PSE LOOUTLET 20  DEGE
L O FILTER DIFF 20 PSIG JWINLET 40 DEGF
FUEL DIFF %0 'B) WOUMET ) DEGF
FUEL STATIC 20 PSS FUELGAS 80 DEGF
FUEL FLOW 1470 SCFR  POWERCVLIL H20  DEGF
SCAY PRESS 00 "H9  POWERCYLZL H20  DEGF
INLET DIFF UKD POWER(YLIL M0 DEGF
DISCHARGE GAS M0 PSIG  POWERCYLAL H920  DEGF
VIBRATION 60 MLS  POWERCYLéL 1) DEGF
FUEL VALVE OUTPUT %0 % POWER (YL 1R H20  DEGF
MONTHLY FIRED HOURS H5 RS POWER(YLIR M0 DEGF
POWER CYL TRABON COUNT 230 (8 POWERCYLAR H20  DEGF
CONP CYL TRABON COUNT i Qs POMERCMLAR M0 DEGF
POWER CYL 24 HR. TOT 20 Q18 POWER CYLAR M2 DEGF
COMP CYL 24 HR. TOT 75 am
CRANKCASE COUNTS TR
113 S9(11113{15
TAASI%4 | 13: 55:19 N PRINT
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UNIT NO. 11

DESCRIPTION - VALUE UNITS
ENGI SPEED T
LUBE UL PRESS 50 P3G
LOFLTER DFF 20 P3G
FUEL D %0 "I
FUEL STATIC "o s
FUELFLOW 010 SCFIR
SCAY RESS 71 i
LETOFF 30 1
DISCHARGE G4 o Sk
WERATON T
FUEL VALVE OUTRUT %0 4
NONTHLY FIRED HOLRS RS
POWER C1L TRABON COUNT 230 0TS
CORP YL TRABON COUNT s
POWER CYL 24 . TOT A0
CORP CYL 24 . TOT 0 s
CRANKCASE COUNTS s
TA3/%4 | 14: 00: 20

F-172

DESCRIPTION VALUE UNITS
L O INLET 80 DEGF |
L 0 OUTLET 20 DEGF
JWINLET 0  DEGF
W OUTLET o DEGF
FUEL GAS [
POWER OV 1L uMe DegE
POWER (YL 2L 120 DEGF
POWER (YL 3L WD DEGF
POWER (YL 4L 120 DEGF
POWER (YL 5L 00 DEGF
POWER CYL 1R 1020  DEGF
POWER CYL 2R W00 DEGF
POWER (YL 3R H20  DEGF
PORER CYL AR M0 DEGF
POWER CYL &R M0 DEGF
13 9 {11(13]15
TATIOl PRINT]




DESCRIPTION
ENGINE SPEED

LUBE OIL PRESS

L O FILTER DIFF
FUEL DIFF

FUEL STATIC

FUEL FLOW

SCAY PRESS

INLET DIFF
DISCHARGE GAS
VIERATION

FUEL YALVE OUTPUT

NONTHLY FIRED HOURS
POWER CYL TRABON COUNT

COMP CYL TRABON COUNT
POWER CYL 24 HR. TOT

CONP CYL 24 HR. TOT
CRANKCASE COUNTS

240 RPH
X0 PSIG
20 PSis
X0 K2
40 PSIG

119230  SCFHR

180 “H0
0 "H

100 PSIG
60 MILS
%0 4

65 HRS

254 Q8

0Ny Qm
A0
10 Q8
00 QT8

1164 | 4

A+ 40
o IV

F-173

UNIT NO. 11
VALUE UNITS DESCRIPTION

VALUE UNITS

LOINLET 150 DEGF
L0 OUTLET 25 DEGF
JWINLET 9  DEGF
W OUTLET ) DEGF
FUEL GAS B0 DEGF
PONER OYL 1L 100 DEGF
POWER CYL 2L AND  DEGF
POWER (YL 3L Wl DEGF
PORER CYL 4L 20 DEGE
POWER CYL 5L 0 DEGE
POWER CYL 1R H90  DEGF
POWER CYL 2R A0 DEGF
POWER OYL 38 W DESE
PORER YL iR u20  DEGF
POWER YL 5R H20  DEGF
113 2i11(13{15

TATIOf PRINT]




UNIT NO. 11
DESCRIPTION VALUE UNITS DESCRIPTION VALUE UNITS
ENGINE SPEED BO RPN LOILET R0 DEGF
" LUBE OIL PRESS - %0 PSIG  LOOUTLET 20 DEGF
L O FILTER DIFF 20 P JWINET M0 DEGF
FUEL DIFF X0CH) WOUTLET mi  DESF
FUEL STATIC 00 PSIE  FUELGAS 1 DEGF
FUEL FLOW {70 SCFHR  POWERCHLIL n90 DEGF
SCAV PRESS 80 "HY  POWERCVL2L A0 DEGF
INLET DIFF 3 M0 POWERCYLIL WD DEGF
DISCHARGE GAS M0 PSG  POWERCYLAL M08 DEGF
VIBRATION 60 MLS  POWERCYLSL ny o DEGF
FUEL VALVE OUTPUT %D POWER C1L 1R 20 DEGF
NONTHLY FIRED HOURS H5 RS POWERCYLIR A0 DEGF
POWER CYL TRABOK COUMT 2B) 015 PORERCYLR T Y
COMP CYL TRABON COUNT 0 a5 POWERCHLAR M0 DEGF
POWER CYL 24 HR. TOT A Q1% POWER CYL 5R W20 DEGE
CONP CYL 24 HR. TOT 70 0TS
CRANKCASE COUNTS TRk
113 9111{13|15
1415084 | 14: ;19 —— m—
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UNIT NO. 11

DESCRIPTION VALUE UNITS DESCRIPTION VALUE URNITS
ENGINE SPEED B0 RN LOMET 0 DEGF
— LUBE OIL PRESS %0 PSIG - LOOUMET 20 DEGF
L 0 FILTER DIFF 20 PSIS  JWINLET 40 DEGF
FUEL DIFF B0 R WOUTLET 0 DESF
FUEL STATIC 40 PSIG  FUELGAS 80 DEGF
FUEL FLOW 11990 SCFHR  POWERCYL L M0 DEGF
SCAV PRESS 80 "HY  POWERCYL2L 420 DEGF
INLET DIFF 3 °HD  POWERCYLAL MO0 DEGE
DISCHARGE GAS TH0 PSIE POWERCYLAL M0 DEGF
VIBRATION 60 MLS  POWERCYLSL 20 DEGF
FUEL VALVE OUTPUT T POWER (YL 1R 20 DEGF
NONTHLY FIRED HOURS 35 RS PONERCLR M0 DEGF
POIER CYL TRARON COUNT B%) QTS POWERCL.IR H20  DEGE
COMP CYL TRABON COUNT fim qrs  POWERCYLAR M0 DEGF
POWER CYL 24 HR. TOT 20 05 POWERCYLAR W20 DEGF
COMP CYL 24 HR. TOT 70 QTS
CRANKCASE COUNTS 00 4TS
113 9111|13(15
NS84 | 14: 15:19 AT1ON PRINT
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UNIT NO. 11
DESCRIPTION VALUE UNITS DESCRIPTION VALUE UNITS
ENGINE SPEED B0 RPN LOWLET 20 DEGF
LUBE OIL PRESS %0 PSE LOOUTLET 20 DEGF
L 0 FILTER DIFF 20 PSIE JWINLET 40  DEGF
FUEL DIFF 70 Y JWOUTLET M) DEGF
FUEL STATIC 8O PSIE  FUELGAS 80 DEGF
FUEL FLOW {350 SCFR  POWERCVL1L 2D DEGE
SCAY PRESS 1090 "HO  POWERCLZL M0 DEGF
INLET DIFF 30K POWERCVLL 20 DEGF
DISCHARGE GAS MO OPSI6  POWERCYVLAL M20  DEGF
VIBRATION 60 MLS  POWERCYLAL Bl DEGF
FUEL VALVE OUTPUT &0 % POWER CYL 1R H020  DEGF
NONTHLY FIRED HOURS HE RS POWERCYLIR M0  DEGF
POWER (YL TRABON COUsT 280 0TS POWEROMU M08 DEGE
COMP CYL TRABON COUNT fi7) qrs  POMERCYLAR M0 DEGE
POWER CYL4 HR.TOT 20 QTS POWER CYLSR W00 DEGE
COMP CYL 2 HR. TOT 70 a7
CRANKCASE COUNTS 00 0TS
3 911113158
11/15/94 14: 2019 TATIO| PRINT
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UNIT NO. 11

DESCRIPTION VALUE UNITS DESCRIPTION VALUE UWNITS
ENGINE SPEED B0 R LOMLET %50 DEGF
LUBE OIL PRESS %0 PG LOOUTLET 510 DEGF
L O FILTER DIFF 20 PG JWINLET 640 DEGF
FUEL DIFF 00 KD MWOUTLET 0 DEGF
FUEL STATIC 20 PSS FUELGAS B0 DEGF
FUEL FLOW {430 SCFR  POWERCHLIL AN8  ES
SCAY PRESS 30 "R POWERCHLL 1920 DEGF
INLET DIFF 30 'K POWERCYLAL N0 DEGF
DISCHARGE GAS M0 OPSIG  POWERCYLAL nR) DEGF
VIBRATION 80 LS POWERCYLSL B0 DEGF
FUEL VALVE OUTPUT B POWER OYL 1R M0 DEGF
WONTHLY FIRED HOURS 67 WS POWERCYLR MO DEGF
POWER CYL TRABON COUNT BEO O POMERCYLIR ume o DESE
COMP CYL TRABON COUNT ) g8 PORERCHLAR u00  DEGF
POWER CYL 24 HR. TOT 20 Q18 POWER CYL 5R 20 DEGF
COMP CYL24 HR. TOT B0 T3
CRANKCASE COUNTS 00 0TS
113,578 1111318
5184 | 15: 20: 20 — ——
F-177




UNIT NO. 11

DESCRIPTION VALUE UNITS DESCRIPTION VALUE UNITS
ENGINE SPEED 0 R LOMLET %0 DEGF
LUBE O1L PRESS C BDOPSET LOOUTLET 720 DEGF

L O FILTER DifF 20 PSIG JWINLET | "o DEGF
FUELDIFF WD WD JwWoumeT N0 DEGF

FUEL STATIC 00 PSIG  FUELGAS 80 DegE

FUEL FLOW 420 SCFR  POWERCYL L UMD DEGF

SCAV PRESS {20 "0 POWERCMLLL M0 DEGF
INLET DIFF 30 M0 POWERCVLYL M2 DEGE
DISCHARAE GAS MY PSS POWERIVLAL UMY DEGE

VIBRATION B0OWLS  POWERCYLAL W) DEGF

FUEL VALVE OUTPUT : 80 % POWER CYL 1R 1820  DEGF

HONTHLY FIRED HOURS H67 WS POWERCYLIR M0 DEGF

POWER CYL TRABOY COUNT BED QTS POWERCLIR uM0 DEGE
COMP CYL TRABON COUNT MWy PONERCLR w0 BEeF
POWER CYL 24 HR. TOT | 25 QT8 POWER (YL 5R OO DEGE

CORP CYL 24 HR. TOT 80 QTS

CRANKCASE COUKTS 00 QT8

1135, 7|9/]11{13|15

SIS | 1: 26:18

TATIO| PRINT]
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DESCRIPTION
ENGINE SPEED

LUBE OIL PRESS

L O FILTER DIFF
FUEL DIFF

FUEL STATIC

FUEL FLOW

SCAY PRESS

INLET DIFF
DISCHARGE GAS
YIBRATION

FUEL VALVE OUTPUT

WONTHLY FIRED HOURS
POWER (VL TRABON COUNT
COMP CYL TRABON COUNT

POWER CYL 24 HR. TOT

COMP CYL 24 HR. TOT
CRANKCASE COUNTS

UNIT NO. 1
VALUE UNITS ~ DESCRIPTION

230 Rpu
&0 POl
20 PSiG
{0 "
40 PSiG

14850  SCFHR

810 "9
i "
00 PSIG
60 MILS
8 %
367 HRS

208 0

%40 Q18
20 18
80 QTS
00 QTS

115/% 11

6 301

F-179

VALUE UNITS

L O MLET %0 DEGE
LOOUTLET 95 ok
JWINLET 0  DEGF
JH OUTLET il OEcF
FUEL A8 830 Degk
POWER CYL 1L 24920 DEGF
POWER CYL 2L M0 DEGF
POWER (YL 3L Ha)  DEgF
POWER (V1 4L 200 pes
POWER CYL 5L %0 DEGF
POWER CYL 1R 20 DEGF
POWER CYL 2R M0 DEGF
POWER (VI 28 NOD DEGE
PORER CYL4R 00 DEGE
POWER CYL 6R 490 DEGF

1T13|5 211113115

TATIOj PRINT




UNIT NO. 11

DESCRIPTION VALUE UNITS DESCRIPTION - VALUE UwiTe
ENGINE SPEED B0 RPN LOWLET 150 DEGF

LUBE OIL PRESS 50 %6 LoommEr - - 70 DegE

L O FILTER DiFF 20 PSIG JWINLET 80 DEGF

FUEL DIFF 00 "K)  JWOUTLET ) DEGF

FUEL STATIC 70 PSS RUELGAS 80 DEGF

FUEL FLOW {4160 SRR powEROVLYL el DegE

SCA PRESS 20 "R POWERCYLLL . A%0  DEGF

INLET DIFF 3 H POWERCHLAL W90 DEGF

DISCHARGE 648 7O PSE  powERCOMAL 100 DEGE

VIBRATION | 70 MLS  POWERCYLAL B DEGF

FUELVALVE OUTPUT B0 % POWERCVLAR M0 DEGF

NONTHLY FIRED HOURS 67 HRS  POWERCYLIR A0 DEGF

POER CYL TRABON COUNT B0 009 POWERCVL.R uR0 DEGE

COMP CYL TRABOM COUKT B o8 PORERCILAR | M0 DEGE
POWER CYL 24 HR. TOT 20 13 POWER CYL 5R W0 DEGF

COMP CYL24 HR. TOT 80 018

CRAKKCASE COUNTS 0y 018

15 |6 g

o ol

o
v

TATIO] PRINT

F-180



UNITNO. 11

DESCRIPTION VALUE UNITS DESCRIPTION VALUE GRNITS
ENGINE SPEED 20 R LOMLET {50 DEGF
LUBE O1L PRESS %3 P86 LOOUTLET 9 bEGF

L O FILTER DIFF 20 PSIG JWINLET {840  DEGF
FUEL DIFF 00 ") JWOUTLET 00 DEGF
FUEL STATIC 0 P8I  FUELGAS 80 DEGF
FUEL FLOW {410 SCFIR  POWERCYLAL 20 DEGF
SCAY PRESS B840 "W POWERCYLA %0 DEGF
INLET DIFF 3K POWERCYLAL U0 DEGF
DISCHARGE GAS 00 PSIE POWERCHLAL 10 DEGE
YIBRATION 0 WLS  POWERCYLSL 0 DEGF
FUEL VALVE OUTPUT 80 4 POWER CYL 1R W00 DEGF
MONTHLY FIRED HOURS H67 HRS  POWERCYLIR M0 DEGF
POSER CYL TRABON COUMT B0 OO powEROM W AR08 DEGF
COMP (Y. TRABON COUNT figl) qre  PORERCYLAR H00 DEGF
POWER CYL 4 HR.TOT a0 Q1S POWER CYL R MO DEGF
COMP CYL 24 HR. TOT o

CRANKCASE COUNTS 00 TS

1,35 S 11,1315
114 | 15 40:19 — p——
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DESCRIPTION
ENGINE SPEED

LUBE OIL PRESS

L O FILTER DIFF

FUEL DIFF

FUEL §TATC

FUEL FLOW

SCAY PRESS

INLET DIFF
ISCHARGE GAS

YIBRATION

FUEL VALVE OUTPUT

MONTHLY FIRED HOURS
POWER CYL TRABOK COUNT
COMP CYL TRABON COUNT
POWER CYL 24 HR. TOT

CORP CYL 24 HR.TOT
CRANKCASE COUNTS

UNITNO. 11

250 RPM
20 PSIG
20 PSlG

qo "m

70 poie

W1 VI

14620 SCFHR
180 "0
30 "1
10 Psig
00 WILS
580 %

367 HRS

28 ATR
l-mﬁ,‘l-d.ll GIO

084 QT8
a0 a8
80 QTS
00 QT8

1184 | 15:4:19

F-182

VALUE UNITS DESCRIPTION

LOMLET

- LOOUTLET

JWINET
MWOMET
FUEL 628

POWER OV L
POWERCYL2L -

POWER CYL 3L
POWER CYL 4L

- POWER CYL 5L

POWER CYL 1R
POWER CYL 2R
POWERCVLR
POWER CYL 4R

POWER CYL 5R

TATIO]




INITNO. 14

VALUE UNITS DESCRIPTION

DESCRIPTION

- ENGINE SPEED B0 RPH
LUBE OIL PRESS %0 PSIG
L O FILTER DIFF 20 PSIG
FUEL DIFF {0 "0
FUEL STATIC 20 P86
FUEL FLOW 136600 SCFHR
SCAY PRESS 1830 "HA
INLET DIFF M HA
DISCHARGE GAS 00 PSIG
VIBRATION 60 MILS
FUEL YALYE OUTPUT 80 4%
NONTHLY FIRED HOURS 3168 HRS
POWER CYL TRABOK COUNT B30 QTS
COMP CYL TRABON COUNT 40 Q18
POWER CYL 24 HR. TOT 20 AT
COMP CYL 24 HR. TOT 80 QTS

RCASE COUNTS 04 QT8
5% | 15 50: 20

L O INLET

~ LOOUTLET

JWINLET

JW QUTLET
FUEL GAS
POWER OYL 1L
POWER CYL 2L
POWER CYL 3L
POWER OYL 4L
POWER CYL 6L
POWER CYL 1R

POWER CYL 2R
POWER CYL 3R
POWER CYL4R

POWER CYL5R

VALUE UM

1%0
i1l
1640
110

24528
21820

2920
21028

760
21820

21920
21828

2100

21920

Ly

11

TATIOI

PRINT,




UNITNO. 11

'VALUE UNITS  DESCRIPTION

DESCRIPTION
ENGINE SPEED %0 Ry
LUBE OIL PRESS %0 Pio
L O FILTER DIFF 20 PSIG
FUEL DIFF TR
FUEL STATIC Y
FUEL FLOW 134700 SCFHR
SCAV PRESS B30 Ky
INLET DIFF S
DISCHARGE GAS e PSiG
VIBRATION 80 MILS
FUEL VALVE OUTPUT B
WONTHLY FIRED HOURS 3 HRS
POWER (YL TRABON COUNT B0
COMP CYL TRABON COUNT 910 QTS
POWER CYL 24 HR. TOT 20 0TS
 COMP CYL 24 AR, TOT 8 QTS
CRANKCASE COUNTS 05 T8
A5 | 16: 55: 20

LOMLET
L 0 OUTLET
JWINLET

JW QUTLET
FUEL GAS
POWER CYL 1L
POWER (YL 2L
POWER (YL 31
POWER CYL 4L
POWER (YL 5.
POWER CYL 1R

" POWER CYL2R

POWER YL 3R

POWER CYL 4R
POWER CYL 5R

VALUE
163!

R

1640
il

gL
21520
2020
3t

24 i
algen

78
15240

)

H4hd 0
LIda N

TATION
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UNITNO. 11

DESCRIPTION 'VALUE UNITS DESCRIPTION VALUE UNITS
ENGINE SPEED 20 RPN LOMLET {350 DEGF
LUBE L PRESS %0 PSS LOOUTLET 60  DEGF
L O FILTER DIFF 20 PSIG JWINLET 0 DEGF
FUEL DIFF B0 WD WOUmET f1id ~ DEGF
FUEL STATIC 0 PSIG  FUELGAS 20  DEGF
FUEL FLOW {370 SCRR  POMERCYLAL 90 DEGE
SCAV PRESS 90 "D POWERCYLL W00 DEGF
INLET DIFF 30D POWERCYLAL W0 DEGF
DISCHARGE GAS A PSIE POWEROMLAL une UG
VIBRATION B0 MILS  POWERCYLAL 70 DEGF
FUEL VALVE OUTPUT 8 4 POWER (YL 1R A0 DEGF
MONTHLY FIRED HOURS H WS POWERCYLIR w00 DEGF
POWER CYL TRABON COUNT B0 QTS POWERCMLR uND  DEGF
COMP CYL TRABOM COUNT 440 Qrs  PORERCYLAR M0  DEGF
POWER CYL 24 HR. TOT 20 Q% POWER CYL &R N0 DEGF
COMP CYL 24 HR. TOT B QTS
CRANKCASE COUMTS 0 QTS

| : 113 S,11,13]15

17 3000 — p——
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UNITNO. 11

DESCRIPTION VALUE UNITS DESCRIPTION \'RLUt !u'n$
ENGINE SPEED N0 R LOMLET 50 DEGF
LUBE OIL PRESS %0 PSIE LOOUMET BT

L O FILTER DIFF 20 PSIG JWINLET 650  DEGF
FUEL DIFF 0O KD WOUTLET 0 DEGF
FUEL STATIC 00 PSE  FUELGAS 20 DEGF
FUEL FLOW {340 SCFHR  POWERCYLIL M@0 DEGF
SCAV PRESS 80 "W POWERCYLL 20 DEGF
INLET DIFF 3K POWERCYLAL W90 DEGF
DISCHARSE 643 MO PSS PowERCWYL uNG DESE |
VIBRATION 70 MLS  POWERCYLEL M) DEGF |
FUEL VALVE OUTPUT 50 4 POWER CYL 1R U0 DEGF
MONTHLY FIRED HOURS H® HRS  POWERCVLIR W20 DEGF
POWER CYL TRABOK COUNT B0 0TS POWERCMLIR 128 DEGF
COMP (YL TRABON COUNT fie) qrs  POWERCYLAR W0 DEGE
POWER CYL 24 HR. TOT 20 QT8 POWER CYL &R W20 DEGF
coupm24 HR. TOT 80 078

KCASE COUNTS 0 4TS
1135 9 111\13]18!]
11”5}!94’ 17: 35:26 TATIOIl DRt |
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UNIT NO. 11

DESCRIPTION VALUE UNITS DESCRIPTION VALUE UNITS
ENGNE SPEED M0 RPM LOMLET 150 DEGF
LUBE OIL PRESS %0 PSIG ~ LOOUTLET 60 DEGF
L 0 FILTER DIFF 20 PSIG JWINLET 40 DEGF
FUEL DIFF B K WOUTLET 1)  DEGF
FUEL STATIC 10 P86 FUELGAS 029 DEGS
FUEL FLOW {3450 SCFHR  POWERCYL1L H20  DEGF
SCAY PRESS M0 "H0  POWERCVLLL M0 DEGF
MLET DIFF 30 UKD POWERGYLIL HED  OEGF
DISCHARGE GAS M OPSE POMEROMA 18 DESF
VIBRATION i MIS  POWERCYLSL H o DEGF
FUEL VALVE OUTPUT 8 POWER OYL 1R 020 DEGF
NONTHLY FIRED HOURS H® WRS  POWERCYLR M0 DEGF
POER CYL TRABON COUMT B0 (TS powRROML R HRE DEGE
COMP (YL TRABON COUNT 0 Qs POWERCML&R M0 DEGF
PONERCL U HR TOT 20 Q18 POWER CYL 6R M0 DEGF
COMP CYL 24 HR. TOT 8o
CRANKCASE COUNTS TR

l 113, 5,7 /9|1113I1s

N5 | 17: 40:18 — PRINT
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UNITNO. 11
DESCRIPTION YALUE UNITS DESCRIPTION VALUE Uiiiﬁs
ENGINE SPEED PO R LOMLET 50 DEGF
LUBE OIL PRESS %0 PSIE  LOOUTET 50  DEGF
L O FILTER DiFF 20 PS6 JWINLET M0  DEGF
FUEL DIFF B CHD WOUTLET i DEGF
FUEL STATIC 00 PSE  FUELGAS 20 DEGF
FUEL FLOW B0D SCPHR  POWERCVLY 20 DESE
SCAY PRESS 90 "HY  POWERCYLZL - W20 DEGF
INLET DiFF 30 W POWERCYLAL H20 DEGE
DISCHARGE GAS M0 PG POWERCYLAL i
VIBRATION B0 MLS  POWERCYLEL M0 DEGF
FUEL VALVE OUTPUT Bl % POWER YL 1R M0 DEGF
MONTHLY FIRED HOURS M8 WRS  POWER YLK NP0 DEGF
POWER YL TRABOK COUNT B0 TS POMERCYLIR Y
COMP CYL TRABON COUNT o0 o5 POWERCYLAR U0 DEGF
POWER CYL 24 HR. TOT 20 QTS POWERCYLSR "m0 DEeF
COMP CYL 24 HR. TOT 80 0TS
KCASE COUNTS 19 Q8
, 135,79 11l13!18
1745019 —
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UNIT
DESCRIPTION VALUE UNITS
ENGINE SPEED M RPM
LUBE OIL PRESS L
L O FILTER DIFF 20 PSiG
FUEL DIFF i) "’
FUEL STATIC a1 e
FUEL FLOW 19260 SCFRR
SCAY PRESS 180 KA
. INLETDIFF 30 "H
DISCHRARGE GAS 12y l6
VIBRATION 79 MLS
FUEL YALYE OUTPUT 0o %
WONTHLY FIRED HOURS 363 HRS
POWER CYL TRABOR COUNT e N
COMP CYL TRABO COUNT 10840 QT8
POWER CYL 24 HR. TOT A0 018
COMP CYL 24 HR. TOT 80 QT3
CRANKCASE COURTS 00 (N
N 1750028

F-189

NO. 1
DESCRIPTION VALUE UNITS
L O INLET {50 DEGF
L0 OUTLET #1 DES
JWINLET 160 DEGF
JW OUTLET 0l DEGF
FUEL GAS 820 DEGF
POWER YL 1L M0  DEGF
POWER (Y121 20 DEGF
POWER YL 3L H2)  DEGF
POWER OYLAL MRS OEGE
POWER CYL &L 1m0 DEGF
POWER CYL 1R M20  DEGF
POWER YL 2R M0 DEGF
POWER (YL 38 uR0  DEGF
PORER CYLAR M0 DEGF
POWER (YL 5R M0 DEGF
1135 S 111315
TATIOH PRINT,




DESCRIPTION VALUE UNITS DESCRiPTION VALUE NS
ENGINE SPEED 2D OPE LomE T
LUBE OIL PRESS - B0 PSE LOOUTLET W) DEGF
L O FILTER DIFF 20 PSI6 JWINLET 40 DEGF
FUEL DI 0K o T
FUEL STATIC 70 PSIS  FUEL gaAS 20 DG
FUEL FLOW 420 SCFAR  POWERCYL 1L 10 DEGF
SCAY PRESS 80 "HY  POWERCYL2L N0 DEGF
INLET DiFF 3K PoMERCHML M0 DEGF
DISCHARGE GAS M0 OPIe PowWERCYL AL H00  DEGF
VIERATION 60 WLS  POWERCYLAL M0 DEGF
FUEL YALVE OUTPUT 80 % POWER CYL 1R A0 DEGF
WONTHLY FIRED HOURS HB WS POWERCMLIR N0 DEGF
POWER CYL TRABOY COUNT BP0 POWERCMLBR HRE  DEGF
COHP CYL TRABON COUNT 80 a5 POWERCYLAR A0 DEGF
POWER CYL24 HR. TOT 20 0TS POWERCYLSR M0 DEGF
COMP CYL 24 HR. TOT 80 O3 |
CRAHKCASE COUNTS 00 0TS

' | 1/3,5|7/93!11 13158

A 175500 o —

UNIT NO. 11
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UNIT NO. 11

DESCRIPTION VALUE UNITS DESCRIPTION VALUE UNITS
ENGINE SPEED X0 RPN LOILET {40 DEGF
LUBE Q1L PRESS %0 PSIG LOOURET ) DESE
L O FILTER DIFF 20 PSIG JWINLET 640  DEGF
FUEL DIFF 00 "K0 JWOUTLET 0 DEGF
FUEL STATIC 0 PSIG  FUELGAS 20 DEGF
FUEL FLOW {2410 SCPHR  POWERCYL1L AN DEGF
SCAY PRESS 00 "H0  POWERCULL 200 DEGF
INLET DIFF 30 CHD POWERCYLAL HED  DEGF
DISCHARGE 6AS 720 PS5 POMEROMLAL u9L DG
VIBRATION 70 MLS  POWERCVLSL 70 DEGF
FUEL VALV QUTPUT 80 POWER CYL R H0  DEGF
WONTHLY FIRED HOURS MO WS POWERCLIR MO0 DEGF
POWER (YL TRABOH COUNT BE OTS POMEROML R HRD  DEGF
COMP CYL TRABON COUNT i) ars  POWERCYLAR umy  DEGE
POWER CYL 24 HR. TOT 20 Q1% POWER CYL 3R M0 DEGF
COMP CYL24 HR. TOT B a1
CRANKCASE COUMTS 00 O

| _ ' 135 8111315

1A | 18: 00:19 R, PRINTI
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UNITNO. 11

DESCRIPTION VALUE UNITS DESCRIPTION VALUE
ENGINE SPEED 20 RPM O LOMET ]
LUBE O1L PRESS - %8 PG Looumer 154
L O FILTER DIFF 20 P86 JWNLET 184
FUEL DIFF 00 'R0 JROUTLET ffig
FUEL STATIC 20 PSIG FUEL GAS 28
FUEL FLOW 420 SCRR  POWEROMLAL -
SCAY PRESS 10 "0 POWERCMLL 21920
MLET DIFF 3 HD POWERCHLIL i)
DISCHARGE GAS M0 PSS POMEROMLAL 1l
VBRATION 60 MLS  POWERCVLAL 10
FUELVALVEOUTPUT B0 4 POWER CYL 1R 2120
WONTHLY FIRED HOURS U WS POWERCYLZR W0 DEGF
POWER CYL TRABO CouaT BEH O POWEROLR i)
COMP CYL TRABON COUNT fiey Qs POWERCYL4R M0 OEGF
PORERCYLH MR TOT A0 QTS POWERCYLSR N0 DEGF
COMP CYL24 HR. TOT B QTS *
CRARKCASE COUNTS 00 QTS
113,517 9111318
””5/% 18: 95: 19 TATIOH PRINT
F-192




DESCRIPTION
ENGINE SPEED

LUBE OIL PRESS

L O FILTER DIFF
FUEL DIFF

FUEL STATIC

FUEL FLOY

SCAY PRESS

INLET DIFF
DISCHARGE GAS
VIBRATION

FUEL VALVE OUTPUT

WOHTHLY FIRED HOURS
POWER CYL TRABOK COUNT
CO#P CYL TRABON COUNT
POWER CL2A HR.TOT

CONP CYL 24 HR. TOT
ANKCASE COURTS

UNIT NO. 11

M0 RN
%0 P3G
20 PSIG
{00 "
8PS

580 SCFHR

w0 i
30K

0 PSS
60 MLS
B0 4

3163 HRS
TR
%40 QT8

20 Q18
80 QT8
05 QT8

18.10:19

F-193

VALUE UNITS DESCRIPTION

VALUE UNITS

L O NLET {40 DEGF
L 0 OUTLET {80 DEGF
JWINLET 1640  DEGF
W OUTLET M0 DEGF
FUEL GAS 60 DEGF
POWER CVL1L H2d DEGF
POWER CYL 2L M0 DEGF
POWER YL 3L 20 DEGF
POWER SYVL4L MR8 DESE
POWER CYLAL no  DEGF
POWER CYL 1R M) DEGF
POWER CYL 2R Wi DEGF
POWER 0L 3R M0 DEGE
PORER C1L 4R u2)  DEGF
POWER CYL5R Hu0  DEGF
1315 S ,11{13|15

TATIO| PRINT




~UNIT NO. 11

DESCRIPTION VALUE UNITS  DESCRIPTION VALUE UNITS
ENGINE SPEED 20 RPN LOLET B0 DEGF
LUBE OIL PRESS %) PSI6  LooumEr 50 DEGF
L O FILTER DIFF 20 PSIG  JWINLET M0 DEGF
FUEL DIFF B)CHD WOUTLET il DEGF
FUEL STATIC 20 PG FUELGAS I DEGF
FUEL FLOW 1260 SCFHR  POWERCVLYL 00 DEGF
SCAY PRESS 00 "KS  POWERCYLYL | AN0  DEGF
INLET DIFF 3OHD POWERCYLIL M0 DEGF
DISCHARGE GAS M0 PSS powEROVLAL M0 DEGF
VIBRATION B0 MLS  POWERCYLAL M0 DEGF
FUEL VALVE OUTPUT 80 % POWER CYL 1R M0 DEGF
WONTHLY FIRED HOURS H RS POWERCYLZR W0 DEGF
POWER CYL TRABON COUAT B30 QTS POMEROMLR M0 DEGF
COMP CYL TRABON COUNT 840 Qs POWERCYLAR U0 DEGF
POWER CYL 24 bR TOT 20 Q1§ POWER CYL &R N0 DEGF
COMP CYL 24 HR. TOT 80 qT8 *
CRANKCASE COUTS by 0TS

, . 1357211113 15

|
i 11”5/94 18 fé: 2@; TATIOI PRINT]
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UNITNO. 11

F-195

DESCRIPTION VALUE UNITS DESCRIPTION VALUE UNITS
ENGINE SPEED M0 RPN LOMLET 0 DEGF
- LUBE OIL PRESS B0 PSIG LOOUMET ) DE6F -
L O FILTER DIFF 20 PSI6  JWINLET {640  DEGF
FUEL DiFF 00 "Kl WOUTET i DEGF
FUEL STATIC 70 PSIG FUELGAS f0  DEGF
FUEL FLOW {360 SCFHR  POWERCWLAL AN DEGF
SCAY PRESS 90 "KD  POWERCYLIL 00 DEGF
INLET DIFF 3MHD POWERCYLAL W00 DEGF
DISCHARGE 645 M0 PSS pOMEROMAL nwg DS
VIBRATION B0 MLS  POWERCVLAL 00 DEGF
FUEL VALVE OUTRUT 8 % POWER (YL 1R W0 DEGF
MONTHLY FIRED HOURS W OBRS  POWERCYLR W00 DEGF
POWER CYL TRABON COUNT BEL QTS POWERCMLR um8  OEGE
COMP CYL TRABON COUNT fld) Qs PORERCLAR Hno  DEGF
POWER CL 24 R.TOT 20 0TS POWERCYLGR W0 DECF
CONP CYL 24 HR. TOT B QTS
CRANKCASE COUNTS 0 QTS
_ 1135 9i11,13{15
1159 | 18: 20: —




UNITNO. 11

DESCRIPTION VALUE UNITS
ENGINE SPEED X0 Ry
LUBE OIL PRESS 70 P3G
L O FILTER DIFF 20 PSig
FUEL DIFF 0w
FUEL STATIC 80 P3G
FUEL FLOW 5820 SCFHR
SCAV PRESS M) Ky
INLET DIFF T
DISCHARGE GAS 0 PSic
VIBRATION 70 WIS
FUEL VALVE OUTRUT B0 4
NONTHLY FIRED HOURS 3069 HRS
POWER CYL TRABOM 00 T
COMP £ TRABON COUNT 100 QTS
POWER CYL 24 HR. TOT 20 QTS
CORP YL 24 HR, TOT 80 T8
CRAKKCASE COUNTS b0 TS
1R 15 25000

F-196

DESCRIPTION VALUE UNITS
LOMWLET 40 DEGF
L 0 OUTLET 0 DEGF
JWINLET 0  DEGF
MW OUTLET ino  DEGF
FUEL 84S 60 Degr
POWER YL 1L M0 DEGF
POWER (YL 2L M20  DEGF
POWER (YL 3L 120 DEGF
POWER CTL4L M08 DEGE
POWER CYL 51 Hi  DEGF
POWER CYL 1R 2D DEGF
POWER CYL 2R W2 DEGF
POMERCVL R ume DEs
POKER CYL4R M0 DEGF
POWER CYL &R 920 DEGF

-

113 91111318

TATIO] PRINT




DESCRIPTION

ENGINE SPEED

LUBE OIL PRESS

L O FILTER DIFF

FUEL DIFF

FUEL STATIC

FUEL FLOW

SCAV PRESS

INLET DIFF

DISCHARGE GAS
VIBRATION

FUEL VALVE OUTPUT
MONTHLY FIRED HOURS
POWER CYL TRABON COUNT
COMP CYL TRABON COUNT
POWER CYL 24 HR. TOT

COMP CYL. 24 HR, TOT
CRANKCASE COUNTS

2490 RPM
7.0 PSIG
1.0 PSIG
$8.0 " H20
63.0 PSIG
27457.0 SCFHR
1920 “H20
40 "H20
7140 PSIG
U0 MLS
810 %
1641 HRS
26740 QTS

8820 QTS
45.0 QTS
160 QTS

0.0 QTS

| 1114584] 10: 31: 58

UNIT NO. 13
VALUE UNITS DESCRIPTION

VALUE UNITS

LOINLET 1390 DEGF
L OQUTLET 1540 OEGF
JWINLET 1640 DEGF
JW OUTLET 1730 DEGF ¢
FUEL GAS ho) DEGF
POWER CYL. 1L 6480 DEGF
POWERCYL 2L 6960 DEGF
POWER CYL 3L 6580 DEGF
POWER CYL 4L M0 DEGF
POWERCYL 5L $28 ©oEGF
POWER CYL 1R 6820 DEGF
POWER CVL 2R 7370 DEGF
POWER CYL 3R 6380 DEGF
POWER CYL 4R 8850 DEGF
POWER CYL &R 8380 DEGF

113 9 1N 13ls

STATION ﬂT__L
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DESCRIPTION

ENGINE SPEED

LUBE OIL PRESS

L O FILTER DIFF

FUEL DIFF

FUEL STATIC

FUEL FLOW

SCAV PRESS

INLET DIFF

DISCHARGE GAS
VIBRATION

FUEL VALVE OUTPUT
MONTHLY FIRED HOURS
POWER CYL, TRABON COUNT
COMP CYL TRABON COUNT
POWER CYL 24 HR. TOT

COMP CYL 24 HR. TOT
CRANKCASE COUNTS

UNIT NO. 13

VALUE UNITS DESCRIPTION

2510 RPM
3.0 PSIG
1.0 PSIG
500 “H20
.0 PSIG
27673.0 SCFHR
195.0 “ H20
40 "H20
740 PSIG
N0 MiLs
200 %
1641 HRS
3%74.0 QT8

882.0 QTS
450 QT8
160 QTS

0.0 QTS

114/94] 10: 36: 05

VALUE UNITS
L OINLET 1390 DEGF
L O OUTLET 1640 DEGF
JWINLET 1640 DEGF
JW OUTLET 1730 DEGF
FUEL GAS 7.0 DEGF
POWER CYL 1L, 6490 DEGF
POWERCYL 2L 69%6.0 DEGF
POWERCYL 3L 6600 DEGF
POWER CYL 4L T80 DEGF
POWER CYL 5L 6540 DEGF .
POWER CYL 1R 8340 DEGF
POWER CYL 2R 7%.0 DEGF
POWER CYL 3R €80 DEGF
POWER CYL 4R 8050 DEGF
POWER CYL SR €50 DEGF
113 81111315
STATION PRINT
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DESCRIPTION

ENGINE SPEED

LUBE OIL PRESS

L OFILTER DIFF

FUEL DIFF

FUEL STATIC

FUEL FLOW

SCAV PRESS

INLET DIFF

DISCHARGE GAS
VIBRATION

FUEL VALVE OUTPUT
MONTHLY FIRED HOURS
POWER CYL TRABON COUNT
COMP CYL TRABON COUNT
POWER CYL 24 HR. TOT

COMP CYL 24 HR. TOT
CRANKCASE COUNTS

UNIT NO. 13

VALUE UNITS DESCRIPTION

240.0 RPM
370 psiG
10 PSIG
S8.0 "H20
64.0 PSIG
276180 SCFHR
1520 " H20
40 "H20
4.0 PSIG
MO0 MLS
80.0 %
1541 HRS
%740 QT8
. 9620 QTS
450 QTS

180 QTS
0.0 QT8

11/14/94] 10: 41: 03

VALUE UNITS
L O INLET 1390 DEGF
L O OUTLET 140 DEGF
J WINLEY 1640 DEGF
JW OUTLET 100 DEGF
FUEL GAS no DEGF
POWERCYL 1L 6830 DEGF
POWERCL 2L 60 DEGF
POWER CYL 3L €580 ODEGF
POWER CYL 4L 1200 DEGF
POWER CYL 5L 6540 DEGF
POWER CYL 4R 6840 DEGF
POWER CYL 2R T80 DEGF
POWER CYL 3R 6390 DEGF
POWER CYL 4R 8870 DEGE
POWER CYL 5R 6580 DECE

1173 9 111 (13]15

STATION
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DESCRIPTION
ENGINE SPEED

LUBE OIL PRESS

L O FILTER DIFF

FUEL DIFF

FUEL STATIC

FUEL FLOW

SCAV PRESS

INLET DIFF

DISCHARGE GAS
VIERATION

FUEL VALVE ouTPyT
MONTHLY FIRED HOURS
POWER CYL TRABON COUNT

COMP CYL TRABON COUNT
POWER CYL 24 HR. TOT
COMP CYL 24 HR., TOT
CRANKCASE COUNTS

UNITNO. 13

VALUE UNITS DESCRIPTION

25,0 RPM
370 PSIG
1.0 PSIG
$90 “H2o
640 PSiG

216380 SCFHR

1940 “H20
40 "H2o
4.0 PSiG
365.0 MLs
0.0 %
1641 HRS
25740 Q1S
8820 QTS
40 QT8

160 QT8
0.0 QTS

| 1114/94] 10: 48: 13

L OINLET

L O OUTLET
JWINLET

JW OUTLET
FUEL GAS
POWER CYL 1L
POWERCYL 2L

- POWERCYL 3L

POWER CYL 4L,
POWERCYL 8L
POWER CYL 1R
POWER CYL 2R
POWER CYL 3R
POWER CYL 4R
POWER CY1. SR

VALUE
139.0
164.0

1640
1720
7.0

mlo

T21.0
654.0
684.0
e

834.0
658.0

1

3

STATION
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DESCRIPTION

ENGINE SPEED

LUBE OiL PRESS

L O FILTER DIFF

FUEL DIFF

FUEL STATIC

FUEL FLOW

SCAV PRESS

INLET DiFF

DISCHARGE GAS
VIBRATION

FUEL VALVE OUTPUY
MONTHLY FIRED HOURS
POWER CYL TRABON COUNT
COMP CY1. TRABON COUNT
POWER CYL 24 HR. TOT

COMP CYL 24 HR. TOT
CRANKCASE COUNTS

UNIT NO. 13

VALUE UNITS DESCRIPTION

250.0 RPM
370 Psic
10 PSIG
580 “H2
64.0 PSKG

T14%.0 SCFHR

184.0 “H20
40 “H20
4.0 PSIG
3.0 MILS
0.0 %
1642 HRS
2740 Qrs
8820 QTs
450 QTS

16.0 QTS
0.0 QTS

11/14/94] 10: 52: 43

VALUE UNITS

L O INLET 1¥0 DEGF
L OQUTLET 1540 DEGF
JWINLET 1630 DEGF
JW OUTLET 1720 DEGF
FUEL GAS 70 DEGF
POWERCYL 1L €10 DEGF
POWERCYL 2L 690 DEGF
POWER CYL 3L 6580 DEGF
POWER CYL 4L T80 DEGF
POWERCYL 5L &30 DEgF
POWER CYL 1R 6830 DEGF
POWER CYL 2R T370 DEGF
POWER CYL 3R 680 DEGF
POWER CYL 4R 820 DEGF
POWER CYL &R €70 DEGF

1

|

1 N i13 115
STATION PRINT |
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DESCRIPTION

ENGINE SPEED

LUBE OfL PRESS

L O FILTER DiFF

FUEL DIFF

FUEL STATIC

FUEL FLOW

SCAV PRESS

INLET DiFF

DISCHARGE GAS
VIBRATION

FUEL VALVE OUTPUT
MONTHLY FIRED HOURS
POWER CYL TRABON COUNT
COMP CYL TRABON COUNT
POWER €Y1 24 HR. TOT

COMP CYL 24 HR, TOT
CRANKCASE COUNTS

UNIT NO. 13
VALUE UNITS DESCRIPTION

210 RPM
3.0 PSIG

10 PSIG
$8.0 “H20
¢4.0 PSIG

275280 SCFHR .

1520 ~H20
4.0 “H20
7130 PSIG
3.0 MILS
80.0 %
1542 HRS
26740 QTS
9620 QTS
4.0 QTS
16.0 QTS
0.0 QTS

1114/94] 10 55: 36

VALUE UNITS
L O INLET 1390 DEGF
L O OUTLET 1540 DEGF
JWINLET 180 DO8GF
JW OUTLET 720 DEGF
FUEL GAS M0 DEGF
POWER YL 1L 640 DEGF
POWER CYL 21, 6%8.0 DEGF
POWER CYL 3L 6590 DEGF
POWER CYL 4L 780 DEGE
POWER CYL 5L 8530 OEGF
POWER CYL 1R 6810 DEGF
POWER CYL 2R 10 DEGF
POWER CYL 3R 639.0 DEGF
POWER CYL 4R 8860 DEGF
POWER CYL SR 6800 DEGF

113 9 |11 ]13]15

STATION PRINT |
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DESCRIPTION
ENGINE SPEED
LUBE OIL PRESS

"L OFILTER DIFF
FUEL DIFF
FUEL STATIC
FUEL FLOW
SCAV PRESS
INLET DIFF
DISCHARGE GAS
VIBRATION
FUEL VALVE OUTPUT
MONTHLY FIRED HOURS
POWER CYL TRABON COUNT
COMP CYL TRABON COUNT
POWER CY1, 24 HR. TOT

COMP CYL 24 HR. TOT
CRANKCASE COUNTS

UNIT NO. 13
VALUE UNITS DESCRIPTION

2490 RPM
370 PSIG
10 PSIG
50.0 ~H20
840 PSIG
275200 SCFHR
1900 * H20
40 “H20
7140 PSIG
240 MIS
80.0 %
1542 HRS
26140 QTS

8820 QTS
450 QTS
16,0 QTs

6.0 QTS

11/14/94{ 11: 16: 58

VALUE UNITS
LOINLET 1330 DEGF
L O OUTLET 1530 DEGF
JWINLET 1650 DEGF
JW OUTLET 1740 DEGF
FUEL GAS 720 DEGF
POWER CYL 1L 6480 DEGF
POWER CYL 2L 6330 DEGF
POWER CYL 3L 6580 DEGF
POWER CYL 4L 780 DEGF
POWER CYL 8L £550 DEGF
POWER CYL 1R 6830 DEGF
POWER CYL 2R 7380 DEGF
POWER CYL 3R 6330 DEGF
POWER CVL 4R 860 DEGF
PO'WER CYL SR 670 DEGF

1|3 g [11]13f1s

STATION PRINT

|
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DESCRIPTION

ENGINE SPEED

LUBE OIL PRESS

L O FILTER DIFF

FUEL DIFF

FUEL STATIC

FUEL FLOW

SCAV PRESS

INLET DIFF

DISCHARGE GAS
VIBRATION

FUEL VALVE OUTPUT
MONTHLY FIRED HOURS
POWER CYL TRABON COUNT
COMP CYL TRABON COUNT
POWER CYL 24 HR, TOT

COMP CYL 24 HR. TOT
CRANKCASE COUNTS

UNIT NO. 13

VALUE UNITS DESCRIPTION

2510 RPM
37.0 PSiG

1.0 PSiG
58.0 " H20
64.0 PSIC

275480 SCFHR

19.0 ~H20
4.0 “H20
T30 PSIG
300 MiLS
80.0 %
3139 HRS

28030 QTS

1088.0 QTS
18.0 Q1S
10 QTS
0.0 QTS

| 1114194 11: 32: 38’

L OINLET
L O OUTLET
JWINLET
JW OUTLET
FUEL GAS
POWER CYL 1L
POWERCYL 2L
POWER CYL 3L
POWER CYL 4L
POWER CYL 5L
POWER CYL. 1R
POWER CYL 2R
POWER CYL 3R
POWER CYL 4R
POWER CYL 5R

1

3

STATION
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DESCRIPTION VALUE UNITS DESCRIPTION VALUE UNITS
ENGINE SPEED 210 RPM L O INLET 1M0 DEGF
LUBE OIL PRESS %0 PSIG  LOOUTLET 490 DEGF
L O FILTER DIFF 10 PSIG  JWINLET 1830 DEGF
FUEL DIFF 490 "H20  JWOUTLET 1720 DEGF
FUEL STATIC 840 PSIG  FUELGAS 40 DEGF
FUEL FLOW 252830 SCFHR  POWERCYL ML 6560 DEGF
SCAV PRESS 1560 “H20 . POWERCML 2 7020 DEGF
INLET DIFF 30 “H20  POWERCYL 3L 664.0 DEGF
DISCHARGE GAS 740 PSIG  POWERCYLAL T80 DEGF
VIBRATION 390 MILS  POWERCYLSL 6530 DEGF
FUEL VALVE OUTPUT 73.0 % POWER CYL 1R 6%.0 DEGF
MONTHLY FIRED HOURS 1545 HRS POWER CYL 2R 7450 DEGF
POWER CYL TRABON COUNT 2740 QTS POWER CYL 3R 650 DEGF
COMP CYL TRABON COUNT 8820 QTS POWER CYL 4R %680 DEGF
POWER CYL 24 HR. TOT 45,0 QTS POWER CYL 5R 8430 DEGT
COMP CYL 24 HR, TOT 16.0 QTS
CRANKCASE COUNTS 0.0 QTs
t
[l
e 113 11113118 !
| 11ra94] 14 51: 00 —— — J

UNIT NO. 13
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UNIT NO. 13

VALUE UNITS DESCRIPTION

DESCRIPTION
ENGINE SPEED 200 RPM
LUBE OIL PRESS 350 Psic
L O FILTER DIFF 10 PSiG
FUEL DIFF 45.0 “H20
FUEL STATIC 640 PSIG
FUEL FLOW 25226.0 SCFHR
SCAV PRESS 1840 “H2
INLET DIFF 3.0 “H20
DISCHARGE GAS 20 PSIG
VIBRATION 280 MILS
FUEL VALVE OUTPUT 1Bo %
MONTHLY FIRED HOURS 1546 HRS
POWER CYL TRABON COUNT 25740 QTS
COMP CYL TRABON COUNT §82.0 QTS
POWER CYL 24 HR, TOT 450 QTS
COMP CYL 24 HR. TOT 16.0 QTS
CRANKCASE COUNTS 8.0 QT8
| 11114194] 15: 00: 20

L O INLET
L O OUTLET
JWINLET

J¥ OUTLET
FUEL GAS
POWER CVL 1L
POWER CYL 2L
POWER CYL 3L
POWER CYL 4L
POWER CYL 8L
POWER CYL 4R
POWER CYL 2R
POWER CYL 3R
POWER CYL 4R
POWER CYL 58

1

K|

STATION
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DESCRIPTION

ENGINE SPEED

LUBE OIL PRESS

L O FILTER DiFF

FUEL DIfFF

FUEL STATIC

FUEL FLOW

SCAV PRESS

INLET DIFF

DISCHARGE GAS
VIBRATION

FUEL VALVE OUTPUT
MONTHLY FIRED HOURS
POWER CYL TRABON COUNT
COMP CYL TRABON COUNT
POWER CYL 24 HR. TOT

COMP CYL 24 HR. TOT
CRANKCASE COUNTS

UNIT NO. 13
VALUE UNITS DESCRIPTION

28,0 RPM
3%.0 PSIG
1.0 FSIG
4.0 “H20
64.0 PSIG
252940 SCFHR
1550 “H20
3.0 “H20
2.0 PSIG
0 MILS
740 %
1546 HRS
25740 QTS
5820 QTS
40 QTS
16.0 QTS
0.0 QT8

| 1111494 15:13: 09

VALUE UNITS

L O INLET 1330 DEGF
L O OUTLET 1480 DEGF
JWINLET 180 DEGF
JW OUTLET 1720 DEGF
FUEL GAS 40 DEGF
POWER CYL. 1L 6560 DEGF
POWER CYL 21 703.0 DEGF
POWER CY1. 3L 6850 DEGF
POWER CYL 4L 780 DEGF
POWER CYL 5L 6520 DEGF
POWER CYL 1R 630 DEGF
POWER CYL 2R M0 DEGF
POWER CYL 3R 6350 DEGF
POWER CYL 4R 8740 DEGF
POWERCYL SR 870 DEGF

e

I

l

!

i 113 8 |1nj1als

!L STATION PRINT
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DESCRIPTION
ENGINE SPEED

LUBE OiL PRESS

L O FILTER DiFF

FUEL DiFF

FUEL STATIC

FUEL FLOW

SCAV PRESS

INLET DIFF

DISCHARGE GAS
VIBRATION

FUEL VALVE OUTPUT
MONTHLY FIRED HOURS
POWER CY1. TRABON COUNT

COMP CYL TRABON COUNT
POWER CYL 24 HR. TOT
COMP CYL 24 HR. TOT

CRANKCASE COUNTS

UNIT NO. 13
VALUE UNITS DESCRIPTION

210 RPM
350 PSIG

1.0 PSIG
49.0 “H20
840 PSIG

2240 SCFHR

156.0 = H20
30 “H2
20 PSIG
RO MiLS
73.0 %
1546 HRS
2740 QTS
8820 aTs

450 QTS
160 QTS

0.0 QTS

| 1114194] 15: 15: 26)

VALUE

UNITS
LOINLET 1M0 DEGF
L O OUTLET . 1490 DEGF
JWINET - — 1630 O0EGF - -
JW OUTLET 120 DEGF
FUEL GAS 40 DEGF
. POWER CYL 1L 6550 DEGF
POWER CYL 2, 730 DEGF
POWER CYL 3L 6650 DEGF
POWER CYL 4L 790 DEGF
POWER CYL 5L 6540 DEGF
POWER CYL 1R 6%6.0 DEGF
POWER CYL 2R 7420 DEGF
POWER CYL 3R 660 DEGF
POWER CYL 4R 8710 DEGF
POWER CYL 5% 6490 DEGF
113 9 {11113]15
STATION | PRINT |
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DESCRIPTION

ENGINE SPEED

LUBE OIL PRESS

1 OFILTER DIFF

FUEL DiFF

FUEL STATIC

FUEL FLOW

SCAV PRESS

INLET DIFF

DISCHARGE GAS
VIBRATION

FUEL VALVE OUTPUT
MONTHLY FIRED HOURS
POWER CYL TRABON COUNT
COMP CYL TRABON COUNT
POWER CYL 24 HR. TOT

COMP CYL 24 HR. TOT
CRANKCASE COUNTS

UNIT NO. 13
VALUE UNITS DESCRIPTION

2300 RPM
%0 PSIG
1.0 PSIG
49.0 * H20
€4.0 PSIG
261890 SCFHR
1560 "~ H20
3.0 "H20
2.0 PSIG
350 MILS
4.0 %
1546 HRS
2674.0 QTS

882.0 QTS
450 QTS
15.0 QTS

0.0 QTS

[ 1114194] 15 20: 10)

VALUE UNITS -
L OINLET 1330 DEGF
L OOUTLET 450 DEGF
JWINLET 1830 DEGF
JW OUTLET 1720 DEGF
FUEL GAS 740 DEGF
POWER CYL 1L €550 DEGF
POWER CYL 2L 7010 DEGF
POWER CYL 3L 6650 DEGF
POWER CYL 4L 7200 OEGF
POWER CYL 5L 5530 DSGF
POWER CYL 1R 6360 DEGF
POWER CYL 2R 7440 DEGF
POWER CYL 3R 635.0 DEGF
POWER CYL 4R 8760 DEGF
POWER CYL 5R 6480 DEGF
T N
; i
: ] | 1 i | 1 | i !
T B I 79 i i13i1s i
[ I S S B
| | STATION | PRINT !
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DESCRIPTION

ENGINE SPEED

LUBE OIL PRESS
LOFILTER DiFF

FUEL DIFF

FUEL STATIC

FUEL FLOW

SCAV PRESS

INLET DIFF

DISCHARGE GAS
VIBRATION

FUEL VALVE OUTPUT
MONTHLY FIRED HOURS
POW/ER CYL TRABON COUNT
COMP CYL TRABON COUNT
POWER CYL 24 HR. TOT

COMP CYL 24 AR, TOT
CRANKCASE COUNTS

— .

230.0
35.0
1.0
49.0
64.0
21910
156.0
3.0
T20
45.0
73.0
1547
2574.0
9820
45.0

6.0
0.0

UNIT NO. 13
VALUE UNITS DESCRIPTION

RPM
PSIG
FSiG
" HZ0
FSiG
SCFuR
" H2G
" Hao
PSIG
MiLS
%
HRS
Qrs
cTs
Qrs
TS
oTs

VALUE UNITS

L OINLET 140  DEGF
L O OUTLET 1490 paGrF
JWINLET 180 DEGE
JW OUTLET 1720 DEGF
FUZL GAS M0 DEGF
POWER CYL 1L 6560 DEGF
POWER CYL 2L 7000 DEGF
FOWERCYL aL 6850 [DEGF
POWER YL 4L T80 DEGF
POWERCYL 5L 6520 DeGE
POWER CYL 1R 6870 DEGF
POWER CYL 2R 450 DEGF
POWER £YL 3R 6.0 DEGF
POWER CYL 4R 830 DEGF
POWER CYL 5R 6480 DEGF

|

P ! ! t ! i i ! !

:!1;3}5!7!9'”!]35154

[ S| i i 1 { i |
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DESCRIPTION

ENGINE SPEED

LUBE OIL PRESS

L OFILTER DiFF

FUEL DIFF

FUEL STATIC

FUEL FLOW

SCAV PRESS

INLET DIFF

DISCHARGE GAS
VIBRATION

FUEL VALVE QUTPUT
MONTHLY FIRED HOURS
POWER CYL TRABON COUNT
COMP CYL TRABON COUNT
POWER CYL 24 HR. TOT

COMP CYL 24 HR, TOT
CRANKCASE COUNTS

i

UNIT NO. 13
VALUE UNITS DESCRIPTION

230.0 RPM
3.0 PSIG
10 PSIG
490 “H20
640 PSIG
252080 SCFHR
155.0 " H20
3.0 "H20
20 PSIG
380 MILS
B0 %
1546 HRS
25740 QTS

8820 QTS
4.0 QTS
16.0 QTS

0.0 QTS

| 1114134] 15: 30: 45!

L O INLET

L OQUTLET
JWIKLETY

JW OUTLET
FUEL GAS
POWER CYL 1L
POWERCYL 2L
POWER CYL 3L
POWERCYL 4L
POWERCYLSL
POWER CYL 1R
POWER CYL 2R
POWER CYL 3R
POWER CYL 4R
POWER CYL 5R

YALUE
134.0
149.0
163.0
1720

740
654.0
703.0

669.0
748.0
8530
£86.0
7420
634.0
877.0
243.0

UNITS
DEG F
DEG F
DEGF
DEG F
DEGF
DEG F
DEG F

DEG F
DEG F
DEGF
DEGF
DEG F
DEG F
DEGF
DEGF

IR
i 5
I

!
i3
1

|
P13 1%
[

STATION,

¢ PRINT |

o
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UNIT NO. 13

DESCRIPTION VALUE UNITS DESCRIPTION VALUE uNITS
ENGINE SPEED 2250 RPM L O INLET 1340 DEGF
LUBE OfL. PRESS 350 PSIG L O OUTLET 490 DEGE
L O FILTER DIFF - 1.0 PSIC JWINLET 1630 - peGF
FUEL DiFf 4.0 “"H20  JwoOuTLET 1720 DEGF
FUEL STATIC 640 PSIG FUEL GAS 740 DEGF
FUEL FLOW 252410 SCFHR  POWER CYL 1L 650 DEGF
SCAV PRESS 156.0 "H2p POWERCYL 11 &390 DEGF
INLET DIFF 3.0 "M POWER CYL 3L 6640 DEGF
DISCHARGE GAS 720 PSiG POWER CYL 4L 10 DEGF
VIBRATION 360 MILS POWER CYL 5L €540 D0EGF
FUEL VALVE OUTPUT 73.0 % POWER CYL 1R 6870 DEGF
MONTHLY FiRED HOURS 1546 HRS POWER CYL 2R 740 DEGF
POWER CYL TRABON COUNT 2740 QTS POWER CYL 3R Q30 DEGF
COMP CYL TRABON COUNT 9820 QTS POWER CY1L 4R 8760 DEGF
POWER CYL 24 HR, TOT 450 QTs POWERCYL SR 868 LEGF
COMP CYL 24 HR. TOT 16.0 QTS
CRANKCASE COUNTS 20 QTS
' i
:' Pyt T T T T ;
by et —-= :__’ ! 3 f 5 1 ! S 11 ,’ '3,’”‘,’,‘
| 11434] 15 45: 13, ! [ sTamon T
e e
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DESCRIPTION

ENGINE SPEED

LUBE DIL PRESS

L O FILTER DIFF

FUEL DNFF

FUEL STATIC

FUEL FLOW

SCAV PRESS

WILET DIFF

DISCHARGE GAS
VIBRATION

FUEL VALVE OUTPUT
MONTHLY FIRED HOURS
POWER CYL. TRAEON COUNT
COMP CYL TRABON COUNT
POWER CYL 24 HR. TOT

COMP CYL 24 RR. TOT
CRANXCASE COUNTS

UNIT NO. 13

VALUE UNITS DESCRIPTION

2290 RPM
3.0 PSIG
10 PSIG
$0.0 " H20
64.0 PSIG

254600 SCFHR

1850 = H20
3.0 “H20

T30 PSIG
320 MLS
AL %
147 HRS

2574.0 QTS

%820 Q1S
450 QTs
16.0 QTS
¢.0 QTS

| 1I1454! 15: 55: 10!

B —————

VALUE UNITS

L O INLET 140 DEGF
L O OUTLET 1490 DEGF
JWINLET 1630 DEGF
JW OUTLET 1720 DEGF
FUEL GAS 740 DEGF
POWER CYL 1L 6530 DEGF
POWER CYL 2L 7000 DEGF
POWER CYL 3L 8650 DEGF
POWER CYL 4L 60 DEGF
POWER CYL 5L 6520 DEGF
POWER CYL 1R 6840 DEGF
POWER CYL 2R 7440 DEGF
POWER CYL 3R 830 DEGF
POWER CYL 4R 8720 DEGF
POWER CYL §R 6460 DEGF

: o

lrdalstriaininin

1 L 1 ] [ : 1 H i ]

! ' | PRINT |
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UNIT NO. 13

DESCRIPTION VALUE UNITS
ENGINE SPED 210 P
LUBE OL PRESS 3.0 PSIG
LOFLTERDFF 10 PSi6
FUEL DIFF 410 *HA
FUEL STATIC 640 PSK
FUEL FLOW 232550 SCFR
SCAVPRESS 1490 “H20
INLET DIFF 0 "I
DISCHARGE GAS 1130 P36
VERATION %0 WS
FUEL VALVE QUTPUT 700 %
MONTHLY FIRED HOURS 1548 HRS
POWER CYL TRABON COUNT 20740 Q1S
COMP CYL TRABON COUNT %620 Q18
POWERCYL 24 R T0T 40 QIS

- COMPCYL 24 HR TOT 160 QIS
CRANKCASE COUNTS 0.0 QTS

1 17: 25230

DESCRIPTIO VALUE UNITS
LOMET - - 1340 DEGF
LOOUTLET 460 DEGF
JWINLET 1630  DEGF
N OUTLET 1710  DEGF
FURL GAS 40 DEGF
POSERCYL 1L 6330 DEGF
PORERCYLZL 6740 DEGF
PORERCYL 2L 6440 DEGF
POWERCYL 4L 6340 DEGF
POWERCYLAL 6320 DEGF
POWERCYL 1R 6610 DEGF
POWERCYL R 80  DEGF
POWERCYL 3R 6120 DEGF
POWERCYLAR 6870 DEGF
POMERCYLR 680 DEGF
1|3 9 111315
ATIO PRINT
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DESCRIPTION

UNIT NO. 13

VALUE UNITS DESCRIPTION

ENGINE SPEED 210 FPM
LUBE Of. PRESS 3.0 PSIG
L OFLTERRD¥FF 10 PSK6
FUEL DEF 20 “Hx
FUBL STATIC 640 PSi6
FUEL FLOW L3070 SCHR
SCAVPRESS 1500 “H2
INETDEF 30 "H
DISCHARGE GAS 7130 PSG
VEBRATION 30 WS
FUEL VALVE QUTPUT 700 %
NONTHLY FIRED HOURS 1548 RS
POVWER CYL TRABON COLNT - 540 Q1S
COMP CYL. TRABON COUNT %620 Q15
POWER CYL 24 1R 101 430 Q15
COMP CYL 24 HR. TOT 160 Q1S
CRANKCASE COUNTS 0.0 Q1S
| ] 1303

LOMLET
LOOUTLET
JWNET
MOUTLET
FUH. GAS
POWERCYL 1L
POWER(YL 2
POWERCYL 2L
POWERCYL 4L
POWERCYLA
POWERCYL 1R

POWERCL R
POWERCYL 3R
POWERCYL4R

POWERCYL R

YALUE

R

1310
1460
1630
Mo
L

678
6430
684.8
6310
661.0

[§L1

8380
6278

anifn3

ATIO

PRINT
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DESCRIPTION
BNGIE SPEED
LUBE 0L PRESS
LOFLTERDFF
FUEL DEF

FUEL STATIC
FUBL FLOW
SCAVPRESS
 NETIHF
DISCHARGE GAS
VERATION

FUEL VALVE OUTPUT

MONTHLY FIRED HOURS
POWER CYL TRABON COUNT

COMP CYL TRABON COUNT
POWERCYL 24 1R TOT

COMP CYL 24 HR. TOT
CRANKCASE COLNTS

UNIT NO. 13

VALUE UNITS DESCRIPTION

HOFPN
30 PSG
10 PSI6
20 "
640 PSIG
U010 SCRR
1500 "2
30 "HX
7120 PSKG
%0 MLS
o %

1548 RS
240 Q1S

%620 Q1S

{30 Q1§
160 Q15
00 QT8

| tasa] 17:35:01

VALUE UNITS

LOMET 120 DEGF
LOOUTLET 460  DEGF
JWINLET 1630 DEGF
MOUTLET M0 DEGF
FUEL 6AS A0 DEGF
PONERCYL 1L 620 DEGF
POWER (YL 6788 DEGF
POWERCYL 3L 620 DEGF
POWERCYL 4L 6960 DEGE
POWERCYL &L 6320 DEGF
POWERCYL 1R 6610 DEGF
POWERCYL R 1150 DEGF
POWERCYL 30 6130 DEGF
PORERCYLAR 8§10 DEGF
POWERCYL R 6280 DEGF

1(3 9111305

DRINT

Fmo
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DESCRIPTION
BONESPED -
LUGE OB PRESS

L OFLTER DFF

- FUBLDEF

FUBL STATC

FUSL. FLOWY

SCAVPRESS

RLETDEFF

DISCHARGE GAS
VBRATION

FUEL VALVE OUTPUT
NONTHLY FIRED HOURS
POWER CYL TRABOW COUNT
CONP CYL TRABON COUNT
POWERCYL 4 HR. TOT

COMP CYL 24 R TOT
CRANKCASE COUNTS

UNIT NO. 13
VALUE UNTS DESCRIPTION

2300 rPM
30 PSG
10 PSI6
410 “HD
640 PSI6

232080 SCFHR

1900 *H20
30 “HA
7130 P36
240 S
700 %
1548 HRS
- 25740 QTS
%20 QTS
450 QTS
160 QTS
60 Q1S

| 4] 17413

LOMET

L OOUMET
JWNET

M OUTLET
FUEL GAS
POWERCYL 1L
POWERCYLAL
POWERCYL X
POWRCYL4L
POWER CYL &L
POWERCYL 1R
PORRCL R
POWER CYL 3R
POWERCYL4R

POMERCYL R

VALUE  UNITS

20 DEGF

120 DEGF
1460 DEGF
1630 DEGF
110 DEGF
140 DEGF
6400  DEGF
6770 DEGF

6630 DEGF
6320 DEGF
6620 DEGF

M50 DEGF
6410 DEGF
8370  DEGF

a11n3

ATIO

PRINT
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DESCRIPTION
ENGNE SPED
LLIBE OF PRESS
LOFLTERDFF
FUEL DEF

FUEL STATIC
FUEL FLOW
SCAVPRESS
INLET DEF
DISCHARGE GAS
VIBRATION

FUEL VALVE QUTPUT

MONTHLY FIRED HOURS
POWER CYL TRABON COUNT

COMP CYL TRABON COUNT
POWERCYL 24 R TOT
COMP CYL24HR TOT
CRANKCASE CONTS

UNIT NO. 13
VALUE UNITS DESCRIPTION

200 M

30 PG

10 PSI6
410 "1
640 PSIG

23490 SCHR

1510 “ 120
0"
130 PS%G
280 MS
00 %
1548 HRS
-
20 QT8

450 QT8
160 QTS
00 QT8

A 17:45:38

VALUE UNITS

LOMET ' 120 DEGF
LOOUTLET 460  DEGF
JWNLET 1630 DEGF
M OUTLET 110 DEGF
FURL GAS D DEGF
POWERCYL 1L 6330 DEGF
POWERCYL 2. 6780 DEGF
POWERCYL 2 6430 DEGF
POWERCYL 4 6850 DEGF
POWERCYLAL 6320 DEGF
POWERCYL 1R 6610 DEGF
POWERCL R T80  DEGF
POWERCYL 3R 6120  DEGF
POWERCYLAR 6240 DEGF
PORERCYL R 6280 DEGF

1|3 9111315

ATIO PRINT
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UNIT NO. 13

VALUE UNTS DESCRPTION

DESCRIPTIO
ENGDE SPEED 2320 RPN
LUBE OF PRESS 3.0 PS6
LOFLTERDEF 10 S
FELOFF 610 10
FUEL STATIC 640 PSi6
FUBL FLOW 236500 SCHR
SCAVPRESS 1520 "Hx
INETDRF 0 "HX
DISCHARGE GAS 1130 PSK6
VIBRATION 50 WS
FUEL VALVE OUTPUT 700 %
NONTHLY FIRED HOURS 1549 RS
POWER CYL TRABON COUNT - B74D QTS
COMP CYL TRABON COUNT 5620 qrs
POWER CYL 24 1R 107 430 QTS
COMP CYL 24 HR TOT 160 ars
CRANKCASE COUNTS 0.0 QTS
| HHA4) 175041

LOMNLET
LOOUTLEY

- JWINET

MOUTLET
FUEL GAS
PORERCYL 1L
POWERCYL 2
POWER CYL 2

POWERCYL 41

PORERCYLAL
POWERCYL 1R
POMRCYLR
POWERCYL IR
PORERCYL4R
POWRCL R

VALUE

1330
e
163.0
1710
740

679.0
6450
684.0
6310
6620
1160
6140
650
6260

UNITS
DEGF
DEGF
DEGF
DEGF
DEGF
DEGF
DEGF
DEGT
DEGF
DEGF
DEGF
DEGF
DEGF
DEGF

DEGF

11

1315

ATIO

PRINT
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UNIT K0. 13

DESCRIPTION VALUE UNITS DESCRIPTION VALUE UNITS
ENGINE SPERD B0 FPN - LOME - 110 DEGF
LUBE 8 PRESS ¥OPSK  LOOUTLET #I0 DEGF
L OFLTERDIFF WPSK  JWNE 1630 DEGF
FUEL DEFF 2010 MOUTLET M0 DEGF
FURL STATK 640 PSIG  FUELGAS 73 DEGF
FUBL FLOW 221900 SCFIR  POWERCYL 1L 6320 DEGF
SCAVPRESS WO "IN POWRCMLA 6750  DEGF
INLETDEF 0 °HD  POWRONL 6420 DEGF
DISCHARGE GAS M0 PSG  POWERCYLAL 6340 DEGF
VBRATION 20 WS  POWRCMLA 6300 DEGF
FURL VALVE OUTPUY 70 % POWERCYL 1R 6600 DEGF
MONTHLY FIRED HOURS IS  POWRCLA M0 DEGF
POWERCYLTRABONCOINT 2740 QIS POWERCMLR 6140 DEGF
COMP CYL TRABON COUNT 20 Qrs  POMRCMLAR 6330 DEGF
POWER CYL 24 HRL TOT £5001S  POWRCMLR 660 DEGE
COMP CYL 24 L TOT 160 QTS
CRANKCASE COLNTS 00 Q1S

| 1|3 gnIn3ns

A8 17: 552 Fario bRINT

F-221




DESCRIPTION
ENGINE SPEED
LUBE OR_ PRESS
L OFLTERDFF
. DEF

FUR. STATIC
FURL FLOW
SCAVPRESS
INLETDEF
DISCHARGE GAS
VEBRATION

FUEL VALVE QUTPUT

NONTHLY FIRED HOURS
POWER CYL TRABON COLNT

COMP CYL TRABON COUNT
POWER CYL 24 1R 101
COMP CYL 24 HRLTOT
CRANKCASE COUNTS -

UNIT NO. 13

YALUE UNITS DESCRIPTION
LONET

2300 RPN
3.0 P36
10 PSI6
20 "ix
640 PSI6

233990 SCFR

1510 *H20
30 “HH
130 PSIG
20 WS
700 %

149 HRS

2578 QIS

g620 QTS
{30 QIS
160 Q1S

0.0 QTS

4] 15 01: 4

L OOUTLET
JWNET

M OUTLET
FUBL GAS
POWERCYL 1L
POWERCYL A,
PORRCYL L
POWERCYLAL
POWERCYLAL
POWERCYL R
PORRCL R
POWERCYL R
POWERCYL 4R

POWERCYL R

YALUE UNITS
1B D
o DEGF
1630 DEGF
710 DEGF
0 DEGE
60 DEGF
670 DEGF
S0 DEGF
640 DEGF
@10 DEGF
6630 DEGF
M0 DEGF
620 DEGF
B0 DEGF

6280 DEGF

91113

ATIO

PRIN
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DESCRIPTION
ENGIE SPED
LUGE OL PRESS
LOFLTERDEF
FUEL DEEF

FURL STATK
FUEL FLOW
SCAYPRESS
MLETDFF
DISCHARGE GAS
VEBRATION

FUBL VALVE OUTPUT

NONTHLY FIRED HOURS
POWER CYL TRABON COUNT

CONP CYL TRABON COUNT
POWERCYL 24 HR. TOT

COMP CYL 24 HR. TOT
CRANKCASE COUNTS

UNIT K0. 13

VALUE UNITS

280 reW
30 PSG
10 PSG

{0 "HO

640 P36
250 SCFR
1430 *H20

30 "t
740 PSK
240 MLS
70 4%

1549 I¥S

2548 QTS

8620 QTS
450 Q1S
160 Q1S

00 Q1S

1A 18:05:56

DESCRIPTION VALUE UNITS
LOMLET 1330 DEGF
LOOUTLET 410 DEGF
JWNLET 1630 DEGF
MW OUTLET 1710 DEGF
FUEL GAS 730 DEGF
POWERCYL 1L 6320 DEGF
POWERCYL A 6300 DEGF
POWERCYLYL 6420 DEGF
POWERCYL 4L 6310 DEGF
POWER CYLAL 6310  DEGF
POWERCYL 1R 6520 DEGF
POWERCYL R MG  DEGF
POWERCYL 3R 6100 DEGF
POWERCYL R 8320 DEGF
PORERCYL R 675  DEGF
1(3 91113156
F‘ATlO PRINT
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DESCRIPTION
ENGINE SPEED

LUBE OIL PRESS

L O FILTER DIFF
FUEL DIFF

FUEL STATIC

FUEL FLOW

SCAY PRESS

INLET DIFF
DISCHARGE GAS
VIBRATION

FUEL VALVE OUTPUT

MONTHLY FIRED HOURS
POWER CYL TRABON COUNT

COMP CYL TRABOK COUNT
POWER CYL 24 HR. TOT

COMP CYL 24 HR. TOT
CRANKCASE COUNTS

UNITNO. 13

VALUE UNITS  DESCRIPTION

200 RPN

70 P8l
10 PSIG

50 "Ry
MO PSiG
RO SCFR
T
T
M0 PSlG

R0 MLS

750 %
150 HRS
Xy qQrs

%20 Q18

&0 Q1S
- 160 QT3
00 QTS

1 18 55: 9

F-224

VALUE | UNI

L O INLET 30 ' Deg
L 0 QUTLET 90 DEG
JWINLET B30 DEG
W OUTLET iny . DEG
FUEL 6AS 19 | DEG
POWER YL 1L T
POWER CYL2L 820 | DEG
POWER CYL3L 690 | DEG
POWER (YL 4L M0 | DEG
POWER CYL4L 600 |DEG
POWER CYL 1R 20 |DEG!
POWER CYL 2R 0 |DEG
POWER CYL 3R 620 | DEG
POWER CYL 4R 0 DEG
POWER CYLSR B50  |DEG
3 911 lﬁ

TATIO| PR




UNITNO. 13

DESCRIPTION VALUE UNITS DESCRIPTION VALUE UNITS
ENGINE SPEED 280 RPM LOMLET %0  DEGF
LUBE OIL PRESS 70 PSIG  LOOUTLET ) DEGF
L O FILTER DIFF 10 PSIG  JWIRLET 30 DEGF -
FUEL DIFF B0 “HD  JWOUTLET 20 DEGF
FUEL STATIC B0 PSIG  FUELGAS M0 DEGF
FUEL FLOW BH0 SCFHR  POWERCYL 1L B0  DEGF
SCAV PRESS fii0 "HD  POWERCYLL 810  DEGF
INLET DIFF 0 KD POMERCYL3L B6D  DEGF
DISCHARGE GAS 4D PSIG  POWERCVLAL 80 DEGF
VIBRATION 4D WIS POWERCVLAL B0 DEGF
FUEL YALVE OUTPUT % POWER (1L 1R 680 DEGF
WONTHLY FIRED HOURS 650 HRS  POWERCYLIR M50  DEGF
POWER CYL TRABON COUNT %40 QTS POWERCYLAR 030  DEGF
COMP CYL TRABON COUNT o o5 POWERCLAR 800 DEGF
POWER CYL 24 HR. TOT 60 0TS POWERCYLAR 660 DG
COMP CYL 24 HR. TOT {60 TS -
CRANKCASE COUTS 00 QTS
3 9111{13{15
1N4% | 18 00: 29 F.225 TATIOl PRINT




- UNITNO. 13

VALUE UNITS

DESCRIPTION
ENGNESPEED w0 RN
LUBE OIL PRESS 70 PSi
L O FILTER DIFF 10 PSIG
FUEL DIFF B0 KN
FUEL STATIC 60 Psig
FUEL FLOW %360 SCFHR
SCAV PRESS 150 "Hp
INLET DIFF i "1
DISCHARGE GAS T
~ VIBRATION B0 NLS
FUEL VALVE OUTPUT 4
NONTHLY FIRED HOURS {650 HRS
POWER CYL TRABON COUNT % TS
CONP CYL TRABON COUNT %0 QTS
POWER CYL 24 HR TOT 61 QT3
CONP CYL 24 HR. TOT 60 QTS
CRANKCASE COUNTS 00 QTS
S | 13 0600

DESCRIPTION

LOINLET
LOOUTLET
JWINLET

JW OUTLET
FUEL GAS
POWER CYL 1L
POWER CYL 2L
POWER CYL 3L
POWER CYL 4L
POWER CYL 6L
POWER CYL 1R

POWER CYL 2R
POWER CYL 3R
POWER CYL4R

POWER CYL 3R

TATIO]




UNITNO. 13

. DESCRIPTION VALUE UNITS DESCRIPTION ALUE UNITS
ENGINE SPEED 290 R LOINET %0 DEGF
LUBE OIL PRESS 70 PSIG LOOUTLET 80  DEGF
L O FILTER DIFF 10 P3G JWINLET 1830  DEGF
FUEL DIFF B0 KD JWOUTLET 120 DEGF
FUEL STATIC B0 PSIG  FUELGAS N0 DEGF
FUEL FLOW NUED SCFHR  POWERCHL AL S0 DEGF
SCAY PRESS 0 K POWERCVLAL M0 DESF
INLET DIFF 4 "ED POWERCYLAL 870  DEGF
DISCHARGE GAS 0 PG POWERCHLAL 070 DEGF
VIBRATION %0 MLS  POWERCYLEL 690 DEGF
FUEL VALVE OUTPUT %% POWERCYLIR 670  DEGF
NONTHLY FIRED HOURS %0 MRS POWERCHLR M50 DEGF
POWER CYL TRABON COUNT B4 QTS POWERCVLR G40 DEGF
COHP CYL TRABON COUNT o s PORERCYLAR 00 DEGF
POWER CYL 24 HR. TOT §0 a8 POWER CYL R 6450  DEGF
COMP CYL 24 HR. TOT 160 Q18
CRARKCASE COUNTS 0 T

| 13 g9 (11!13|15]
s L




DESCRIPTION

UNIT NO. 13

VALUE UNITS DESCRIPTION

ENGINE SPEED 200 RPM
LUBE OIL PRESS 0 PSIG
L O FILTER DIFF 10 PSIG
FUEL DiFF 80 "N
FUEL STATIC 640 PSIG
FUEL FLOW 24850 SCFHR
SCAY PRESS T
INLET DIFF 40 "HY
DISCHARGE GAS M4 PSIG
VIBRATION X0 WLS
FUEL VALYE OUTPUT 0 %
WONTHLY FIRED HOURS 1830 HRS
POWER CYL TRABON COUNT S50 Q18
CORP CYL TRABON COUNT %20 Q18

~ POWER CYL 24 HR. TOT 40 QT8
CORP CYL 24 HR. TOT 160 QTS
CRAKKCASE COUNTS 00 QTS

LT —

LOINLET
LOOUTLET
JWINLET
JWOUTLET
FUEL GAS
PORER CYL 1L
POWER CYL 2L
POWER CYL 3L
POWER CYL 4L
POWER CY1. 51
POWER CYL 1R

- POWER CYL 2R

POWER CYL 3R
POWER CYL 4R

POWER CYL 5R

3

TATIO|




DESCRIPTION

UNITNO. 13

UNITS

YALUE UNITS DESCRIPTION VALUE .

ENGINE SPEED M) RPN LOMLET 150  DEGF
LUBE OIL PRESS %0 PSS LOOUMET 00  DEGF
L O FILTER DiFF 10 PSI6  JWINLET B30 DEGF
FUEL DIFF B0 KD MWOUTLET 120 DEGF
FUEL STATIC o) PG FUELGAS 0 DEGF
FUEL FLOW KER) SR POWERCYLIL B0 DEGF
SCAV PRESS 60 HD POWERCMLAL W0 DEGF
INLET DIF A0 "D POWERCYLL B0 DEGF
DISCHARGE GAS 700 PSIG  POWEROVLAL %0  DEGF
VIBRATION 20 NS POWERCYLAL B0 DEGF
FUEL VALVE OUTRUT MDY POWERCHLAR 20 DEGF
NONTHLY FIRED HOURS 51 WS POWERCYLZR M0 DEGF
POWER CYL TRABON COUNT BM0 QTS POWERCLIR 020  DEGF
COMP CYL TRABON COUNT Wi ars . POWERCLR 50 DEGF
 POWER OYL 24 HR. TOT 60 Q5 POWERCYLGR Uil DEGE
COMP CYL 24 R TOT {60 Q18

CRANKCASE COUNTS 00 078

113 9 11|13|15
11’14!94 20: 25: 20 F-229 TATIOl PRINT]




- UNITNO. 13

DESCRIPTION VALUE UNITS DESCRIPTION VALUE UNITS
ENGINE SPEED 20 BN LOMET 50  DEGF
LUBE OIL PRESS %0 PSE  LOOUTLET 00 DEGF
L O FILTER DIFF 10 PSI6  JWIRLET 080 DEGF
FUEL DIFF B0 CHD JWOUTLET M0 DEGF
FUEL STATIC M0 PG RELGA B0 DEGH
FUEL FLOW M50 SCFR  POWERCHL L B0 DEGF
SCAV PRESS 50 “#0  PONERCVLLL M5 DEGF
LETDIFF 0K POWERCHLIL B0 DEGF
DISCHARGE GAS MO PSIE POWERCVLAL M0 DEGF
VIBRATION B0 NS POWERCYLSL B0 DEGF
FUEL YALVE OUTPUT o 4 POWER CYL 1R W80  DEGF
NONTHLY FIRED HOURS % RS POWERCYLZR H  DEGF
POWER CYL TRABON COUNT X0 QTS POWERCYLR @10  DEGE
CONP CYL TRABON COUNT W0 Qrs  PORERCLAR B0 DEGF
POWER CYL.24 HR. TOT §0 0TS POWERCVLAR MO DEGF
CONP CYL 24 HR. TOT 6o
CRANKCASE COURTS 00 QTS
7
113 9111|1315
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C UNITNO.13
VALUE UNITS DESCRIPTION

- DESCRIPTION VALUE LINITS
ENGINE SPEED 200 RPN LOMNLET f50  DEGF
LUBE OIL PRESS %0 PSIG L OOUTLET 190 DEGF
L O FILTER DIFF 10 PG JWINET 185 DEGF
FUEL DIFF 00 K0 JWOUTLET 120 DEGF
FUEL STATIC G0 PSIG  FUELGAS ®) DEGF
FUEL FLOW %20 SCFR  POWERCVLAL §40  DEGF
SCAV PRESS 0 "W POWERCVLL 820 DEGF
INLET DIFF 0 "HD  POWERCYLAL 80  DEGF
DISCHARGE GAS THO PSIG  POWERCYLAL 870  DEGF
VIBRATION B0 WLS  POWERCYLAL B00  DEGF
FUEL YALVE OUTPUT no 4 POWER (YL 1R 6740 DEGF
WONTHLY FIRED HOURS % WS  POWERCHLIR M0 DEGF
POWER CYL TRABON COUNT %MD QIS POWERCYL3R 680  DEGF
COMP CYL TRABON COUNT o o5 POREROLR 830  DEGF
POWER CYL 24 HR. TOT 60 (1S POMERCYLSR 00 DECF
COMP CYL 24 HR. TOT 160 QTS
CRANKCASE COUNTS TEIN
| 113 9(11{13|15
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UNITNO. 13

'DESCRIPTION VALUE UNITS DESCRIPTION VALUE UH!LS
ENGINE SPEED 20 RN LONET 160  DEGF
LUBE OIL PRESS %0 PSIG  LOQUTLET 00  DEGF
L O FILTER DIFF 0P8I JWINET B30 DEGF
FUEL DIFF 00 R0 IWOUTLET M) DEGF
FUEL STATIC B0 PSIG  FUEL GAS @0 DEGF
FUEL FLOW B0 SCFHR  POWERCYL1L 660 DEGF
SCAY PRESS 60 "W).  POWERCYLZL 620  DEGF
INLET DIFF U "HD  POWERCVLIL 80  DEGF
DISCHARGE GAS 740 PSIE  POWERCYLAL 060  DEGF
VIBRATION B0 LS POWERCYL5L 680 DEGF
FUEL VALVE OUTPUT WD % POWERCYLIR 00  DEGF
WONTHLY FIRED HOURS B RS POWERCHLR 0 DEGF
POWER CYL TRABON COUNT ZUD QTS POWERCYL3R 610  DEGF
COMP CYL TRABON COUNT %0 ov  PORERCILAR 820 DEGF
POWER CYL 24 HR. TOT G0 QTS POWERCYLSR M0 DEGF
CONP CYL 24 HR. TOT 160 QTS

CRANKCASE COUNTS 00 QTS

9 (11(13(15
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UNITNO. 13

DESCRIPTION VALUE UNITS DESCRIPTION VALUE UNITS
ENGINE SPEED 20 RPN LOINLET 160  DEGF
LUBE OIL PRESS %0 PG LOOUTLET 90  DEGF
L O FILTER DIFF {0 PSIG JWINLET 188 DEGF
FUEL DIFF 00 WD JWOUTLET My DEGF
FUEL STATIC B0 PSIG  FUEL GAS 80  DEGF
FUEL FLOW %00 SCFHR  POWERCYL1L 620  DEGF
SCAY PRESS 60 "HD  PFORERCYHLZL @0 DEGF
INLET DIFF 0 "KM POWER Y A ROY  DERF
DISCHARGE GAS 7D PSIG  POWERCYLAL 60  DEGF
VIBRATION A0 LS  POWER CYLSL 670 DEGF
FUEL VALYE OUTPUT W% POWERCYLAR W0 DEGF
NONTHLY FIRED HOURS 2 RS POWERCLZR 6D DEGF
POWER CYL TRABON COUNT HHD QT8 POWERCYLIR f80  DEGF
COMP CYL TRABON COUNT %0 a5 POWERCMLAR Bt DEGF
POWER CYL 24 HR. TOT &0 QS POWER CYL 5R 600 DEGF
COMP CYL 24 HR. TOT 60 QT8
CRARKCASE COUNTS 0 QTS

' 3 9111|1315
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UNITNO. 13

DESCRIPTION VALUE UNITS
ENGINE SPEED 200 RPM
LUBE O1L PRESS X0 PSIG
L O FILTER DIFF 10 PSIG
FUEL DIFF 00 "IN
FUEL STATIC 640 PSIG
FUEL FLOW 26510 SCFHR
SCAY PRESS {750 “Hy
INLET DIFF 0 "IN
DISCHARGE GAS M40 PSiG
YIBRATION %0 WILS
FUEL VALVE OUTPUT o 4
NONTHLY FIRED HOURS 1582 HRS
POWER CYL TRABON COUNT 5140 QT8
COMP CYL TRABON COUNT %20 QT8
- POWER CYL 24 HR. TOT 0 QI8
CONP CYL 24 HR. TOT 160 QT8
CRAKKCASE COUNTS 00 Q18
S| o e

DESCRIPTION
LOINLET

L 0 OUTLET
JWINLET
JW OUTLET

- FUEL GAS

POWER CYL 1L
POWER CYL 2L
POWER CYL 3L
POWER CYL 4L
POWER CYL 5L
POWER CYL 1R

POWER CYL 2R
POWER CYL 3R
POWER CYL4R

POWER CYL &R

13
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DESCRIPTION
ENGNE SPERD -
LUBE 01 PRESS
LOALTRDFF

" FUELDFF

FUHL STATIC
FUEL FLOW
SCAVPRESS
INLETDIF
DISCHARGE GAS
VBRATION

FUEL VALVE OUTPUT

NONTHLY FIRED) HOURS
POWER CYL TRABON COUNT

COMP CYL TRABON COUNT
POWERCYL 24 1R TOT
COMP CYL 24 R TOT
CRANKCASE COLNTS

UNIT NO. 13

2310 reN
30 PSG
10 PSK
£20 *in
640 PSIG
24160 SCHIR
1510 *Hz
10 "Hx
7130 PSIG
240 MLS
700 %
1548 1S
740 QTS
920 QTS
£0 QIS

160 Q1S
0.0 Q1S

[t 1:19

VALUE' UNITS  DESCRIPTION

VALUE UNITS
LONET 1310 DEGF
LOOUTLEY G0  DEGF
JWNET 1630 DEGF
M OUTLET 1710 DEGF
FUEL GAS 70 DEGF
POWERCYL 1L 6380 DEGF
POWERCYL 2L 10 DEGF
POWERCYL 1 6430 DEGF
POWERCYL 4L 6370 DEGF
POWERCYL &L 6340 DEGF
PORERCYL 1R 6610 DEGF
POWERCYL 160 DEGF
POWERCYL 3 6150 DEGF
POWERCYL 4R 850 DEGF
POWER (VL 630 DEGF

13 91113015

ATIO PRINT
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UNIT NO. 13

DESCRIPTION VALUE UNITS  DESCRIPTION YALUE UNITS
ENGINE SPEED 0P LONLET - 11D DiGF
LUBE OLL PRESS %0 PSG  LOOULET 1460 DEGF
L OFLTERDFF 10PS6  JWMNE 1630 DEGF
FEL DFF - 20 °HO  MWOUTET M0 DEGF
FUEL STATIC 60 PS6  FUELGAS 140 DEGF
FURL FLOW 24710 SCHR  POWERCYL AL 6300 DEGF
SCAV PRESS 130 "HN  POMRCYLZ 6300 DEGF
ILETDIFF B °H0  POMERCOLI 6440 DEGF
INSCHARGE GAS MI0PS6  POMRONMA 6830 DEGF
VIBRATION L0 MS  POMROLA 6340 DEGF
FUH. VALVE OUTPUT 700 % POWERCYL R 6640 DEGF
MONTHLY FIRED HOURS THS  PONRCOLAR 1180 DEGF
POWER CYL TRABON COUNT BUIQIS  POWERCMLW 6140 DEGF
COMP CYL TRABON COUNT 920 oS POWERCYLAR 850 DEGF
POWERCYL 4 HR. TOT #0015 PORERCLR 6260 DEGF
CONP CYL 24 1R TOT 160 Q1S

CRANKCASE COUNTS 00 Q1S

| 1(3 91315
HHAM) 17531 Famio bRINT
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UNIT NO. 13

DESCRIPTIO YALUE UNITS DESCRIPTION . YALUE
ENGINE SPEED - O LONE 1310
LUBE OL PRESS ¥OPSK  LOOUMET 1460
LOFLTERDIFF 10PS6 JWNE 1630
FUEL DIFF MDD MOUTLET 10
FURL STATIC GOPSG  FUEGAS 740
AELFLOW - Z0T0 SCAR  POWERCYL 10 600
SCAVPRESS WOHO  POWRCMA 678
INLETDIF 0°HO  POWRCYLR 6440
DISCHARGE GAS 1120 PSG  POWERCYLAL 6250
VIBRATION 20MS  PORRCVLA 6320
FUEL VALVE OUTPUT 0 % POWERCYL 1R 6610
MONTHLY FRED HOURS MBS  powECLR 151
POWER CYL TRABON COUNT PUOQTS  POWRCLR 6110
CONP CYL TRABON COUNT %20 Q1S PORERCYL4R 6290
POWER CYL 24 1R TOT £001S  POWRCLR 6270
COMP CYL 24 HR. TOT 160 Q15
CRANKCASE COINTS 00 QS

| 1|3 911

|44 17:20:50 ATIO bRIN
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Appendix G
Manual Measurement Data

This appendix presents a summary of the manual velocity (Method 2) and moisture
(Method 4) data collected for each engine and turbine tested.
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Plant Name: (NS

Location: Refrigeration Engine Stack

Type of Sample:
Run No. One
Date| 03/12/94
Time Start§{ 1312
Time Finish|| 1533
Operator]| GM
Initial Leak Rate|  0.008
Final Leak Ratef  0.01
~ Duct Dimensions (ft) 0
Stack Diameter (ft) 1.29
Pitot Tube Correction Factor (Cp)|  0.84
Dry Gas Meter Calibration (Yd){l 0.985
Nozzle Diameter (inches)| 0.1500
Barometric Pressure ("Hg)|  27.5
Static Pressure ("H20) 0.1
Meter Volume (acf)| 49.400
Average square root of delta p|[ . 2.1000
Average delta H (" H20) 1.10
Average Stack Temperature (F) 564
Average DGM Temp (F)[| 91.0
Test Duration (minutes) 80.0
Condensed Water (g)  55.0
Filter Weight Gain (g){ N/A
PNR Weight Gain (g)] N/A
Impinger Residue (g)| N/A

G.1 Campaign

% CO2 2.6
% 02 154
% N2 82.0

Meter Volume (dscf)| 42.983
Flue Gas Moisture (%) 5.7
Gas Molecular Weight (Wet) (g/g-nl 28.40
Absolute Stack Pressure (" Hg)jl  27.51
Absolute Stack Temperature (R) 1024
Average Gas Velocity (f/sec)| 172.64
Avg Flow Rate (acfm)| 13,539
Avg Flow Rate (dscfm)| 6,050

‘ Isokinetic Samgling Rate (%)]| 94.60




Plant Name:
Location: Recompression Engine Stack
Type of Sample: SIRNEG
Run No.| One
Date|| 03/13/94

Time Start| 1340
Time Finish]| 1554
Operator| GM
Initial Leak Rate|  0.007
_Final Leak Ratell  0.004
Duct Dimensions (ft) 0
Stack Diameter (ft) 1.29
Pitot Tube Correction Factor Cp){ 0.84
Dry Gas Meter Calibration (Yd)] 0.985
Nozzle Diameter (inches){| 0.1500
Barometric Pressure ( "Hg) 27.8
Static Pressure ("H20) -2.6
Meter Volume (acf)| 45.900
Average square root of delta p| 2.3300
Average delta H (" H20) 1.00
Average Stack Temperature (F)| 1092
Average DGM Temp (F) 81.5
Test Duration (minutes)||  80.0
Condensed Water (g){  85.6
Filter Weight Gain (g)f N/A
PNR Weight Gain (g)] N/A
Impinger Residue (g)] N/A

% CO2 4.8
% 02 11.4
% N2 83.8

Meter Volume (dscf)] 41.069
l Flue Gas Moisture (%:J 9.0
as Molecular Weight (Wet) (g/g- 28.22
Absolute Stack Pressure (" Hg)[| 27.61
Absolute Stack Temperatre (R)] 1552
Average Gas Velocity (f/sec)| 236.16
Avg Flow Rate (acfm)|| 18,519

Avg Flow Rate (dscfm)] 5,291
Isokinetic Sampling Rate (%)| 103.36




Plant Name: GRI Campafgn #3 -Plant A

Location: Engine 102 Exhaust

Type of Sample: Velocity/Moisture - Prelimenary

Run No. One
Datef 06/13/94
Time Start] 1730
Time Finish]| 1853
Operator GM
Initial Leak Rate]| 0.003
Final Leak Rate| 0.004
Duct Dimensions (ft) 0
Stack Diameter (ft) 1.83
Pitot Tube Correction Factor (Cp) 0.84
Dry Gas Meter Calibration (Yd)[| 0.968
Nozzle Diameter (inches) N/A
Barometric Pressure ("Hg)| 29.06
Static Pressure ("H20) -1.5
Meter Volume (acf)]| 13.280
Average square root of delta p| 1.5200
Average delta H (" H20)]  0.50
Average Stack Temperature (F) 993
Average DGM Temp (F)f 106.0
Test Duration (minutes) NA
Condensed Water ()|  38.7
Filter Weight Gain (g)] N/A
PNR Weight Gain (g)] N/A
Impinger Residue @ N/A
% CO2 7.1
- %02 9.5
% N2 83.4
Meter Volume (dscf)| 11.662
[ Flue Gas Moisture (%) 13.5
F% Molecular Weight (Wet) (g/g- 1 27.96
Absolute Stack Pressure (" Hg)l 28.95
Absolute Stack Temperature (R) 1453 .
Average Gas Velocity (f/sec)|| 146.25
Avg Flow Rate (acfm)| 23,157
Avg Flow Rate (dscfm)| 7,036
. Isokinetic Samgling Rate (%) N/A

G4

G.2 Campaign 3




Plant Name: GRI Campaign #3 - Plant B
Location: Engine 4 Exhaust
Type of Sample: Velocity/Moisture - High Load

Run No. One
Datef| 06/18/94
Time Start 935
Time Finish| 1115
Operator) GM
Initial Leak Rate| 0.005
Final Leak Ratef 0.006
Duct Dimensions (ft) 0
Stack Diameter (ft) 1.60 -
Pitot Tube Correction Factor Cp) 0.84
Dry Gas Meter Calibration (Yd)[| 0.968
Nozzle Diameter (inches) N/A
Barometric Pressure ("Hg){ 29.29
Static Pressure ("H20) 8.4
Meter Volume (acf)| 40.890
Average square root of delta p| 2.0080
Average delta H (" H20){ 1.00
Average Stack Temperature (F) 645
Average DGM Temp (F) 90.0
Test Duration (minutes) N/A
Condensed Water (g)f  80.8
Filter Weight Gain (g)] N/A
PNR Weight Gain (g) N/A
Impinger Residue (g) N/A
% CO2 4.2
% 02 14,7
% N2 81.1
Meter Volume (dsc)f| 37.292
‘ Flue Gas Moisture (%I)IJ 9.3
Fu Molecular Weight (Wet) (e/g- 28.22
Absolute Stack Pressure (" Hg)l 29.91
Absolute Stack Temperature (R){ 1105
Average Gas Velocity (f/sec)| 165.01
Avg Flow Rate (acfm)] 20,006
Avg Flow Rate (dscfm)| 8,665
. Isokinetic Samgling Rate (%) N/A




Plant Name: GRI Campaign #3 - Plant B
Location: Engine 2 Exhaust
Type of Sample: Velocity/Moisture - Full Load
Run No. One
Datef 06/19/94

Time Start 905
‘Time Finish 915
Operator] GM
Initial Leak Rate] N/A
Final Leak Ratef N/A
Duct Dimensions (fv) 0
Stack Diameter (ft) 1,00 -
Pitot Tube Correction Factor (Cp){ 0.84
Dry Gas Meter Calibration (Yd) N/A
Nozzle Diameter (inches)| N/A
Barometric Pressure ("Hg)| 29.36
Static Pressure ("H20) 9.5
Meter Volume (acf) N/A
Average square root of delta pf 19670
Average delta H (" H20) N/A
Average Stack Temperature (F) 661
Average DGM Tem NA
Test Duration (minutes) N/A
Condensed Water @ NA
Filter Weight Gain @ N/A
PNR Weight Gain (3] N/A
Impinger Residue (g)| N/A

% CO2 5.2
% 02 13.0 |
- % N2 81.8 !

Meter Volume (dscH)||  0.000
Flue Gas Moisture (%) 10.3
(Gas Molecular Weight (Wet) (g/gnj  28.18

Absolute Stack Pressure (" Hg)[| 30.06
Absolute Stack Temperature (R) 1121

Average Gas Velocity (/sec)] 162.49
Avg Flow Rate (acfm)|| 7,657

Avg Flow Rate (dscfm)]| 3,249
Isokinetic Sampling Rate (%) N/A

Note: The moisture data is based on the average of
the moisture measured during the two PM10 samples.
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The oxygen and carbon dioxide data originated from the CEM.
The moisture data originated from a moisture sample.
Sample points 1 and 12 are less than 1 inch
from the duct walls and therefore were not included.

G-7

G.3 Campaign 4

Plant Name: GRI Campaign #4
Location:" Cooper/Bessemer #4 Engine Exhaust
Type of Sample: Velocity Full Load
Run No. One
Date | 08/25/94
Time Start 1715
Time Finish 1730
Operator | SJR/CSG
Initial Leak Rate N/A
Final Leak Rate N/A
Duct Dimensions (ft) 0
Stack Diameter (ft) 2.00
Pitot Tube Correction Factor (Cp) 0.84
Dry Gas Meter Calibration (Yd) N/A
Nozzle Diameter (inches) N/A
Barometric Pressure ("Hg) 29.54
Static Pressure ("H20) 1.2
Meter Volume (acf) N/A
Average square root of delta p 1.2040
Average delta H (" H20) N/A
Average Stack Temperature (F) 574
Average DGM Temp (F) N/A
Test Duration (minutes) N/A
Condensed Water (g) N/A
Filter Weight Gain (g) N/A
PNR Weight Gain (g) N/A
Impinger Residue (g) N/A
% CO2 3.0
% 02 15.3
% N2 81.7
Meter Volume (dscf) 0.000
Flue Gas Moisture (%) 7.26
Gas Molecular Weight (Wet) (g/g-mole) 28.29
Absolute Stack Pressure (" Hg) 29.63
Absolute Stack Temperature (R) 1034
Average Gas Velocity (f/sec) 96.04
Avg Flow Rate (acfm) 18,102
Avg Flow Rate (dscfm) 8,486
Isokinetic Sampling Rate (%) N/A




Plant Name: GRj Campaign #4
Location: Cc Per/Bessemer #4 Engine Exhaust

Type of Sample: Velocity Full Load
Run No. Two

Date 08/26/94

Time Start 855
Time Finish 910
Operator SJR/CSG
Initial Leak Rate |~ N/A
Final Leak Rate N/A
Duct Dimensions (ft) 0
_ Stack Diameter (ft) 200
Pitot Tube Correction Factor (Cp) 0.84
Dry Gas Meter Calibratiop (Yd) N/A
Nozzle Diameter (inches) N/A
Barometric Pressure ("Hg) 29.49
Static Pressure ("H20) 1.45
Meter Volume (acf) N/A
Average square root of delta p 1.2080
Average delta H ("H20) N/A

Average Stack Temperature (3] 517
Average DGM Temp (F) N/A
Test Duration (minutes) N/A

Condensed Water (3] N/A
Filter Weight Gain (g) N/A
PNR Weight Gain (&) N/A

Impinger Residue (g) N/A

% CO2 3.0

% 02 153

% N2 81.7

Meter Volume (dscf) 0.000
Flue Gas Moisture (%) 7.3

Gas Molecular Weight (Wet) (g/g-mole) 2828
Absolute Stack Pressure ("Hg) 29.60
Absolute Stack Temperature (R) 977
Average Gas Velocity (f/sec) 93.72
Avg Flow Rate (acfm) 17,666
Avg Flow Rate (dscfm) 8,751
Isokinetic Sampling Rate (%) N/A

The oxygen and carbon dioxide data originated from the CEM.
The moisture data Tepresents the average of the PM10 ang
CARB 429 samples,

Sample points 1 and 12 are less than 1 inch
from the duct walis and therefore were not included.
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Plant Name: GRI Campaign #4

Location: Ingersol #8 Engine Exhaust
Type of Sample; Velocity Full Load
~ Run No. -One
Date | 08/27/94
Time Start 1115
Time Finish 1125
Operator | SIR/CSG
Initial Leak Rate N/A
Final Leak Rate N/A
Duct Dimensions (ft) 0
Stack Diameter (ft) 1.63
Pitot Tube Correction Factor (Cp) 0.84
Dry Gas Meter Calibration (Yd) N/A
Nozzle Diameter (inches) N/A
Barometric Pressure ("Hg) 29.47
Static Pressure ("H20) -1.5
Meter Volume (acf) N/A
Average square root of delta p 1.3800
Average delta H (" H20) - N/A
Average Stack Temperature (F) 741
Average DGM Temp (F) N/A
Test Duration (minutes) N/A
Condensed Water (&) N/A
Filter Weight Gain (&) N/A
PNR Weight Gain (g) N/A
Impinger Residue (8 N/A
% CO2 5.3
% 02 11.1
% N2 83.6
Meter Volume (dscf) 0.000
Flue Gas Moisture (%) 10.8
Gas Molecular Weight (Wet) (g/g-mole) 28.07
Absolute Stack Pressure ("Hg) 29.36
Absolute Stack Temperature (R) 1201
Average Gas Velocity (f/sec) 119.63
Avg Flow Rate (acfm) 14,886
Avg Flow Rate (dscfm) 5,726
Isokinetic Samp]irg Rate (%) N/A

The oxygen and carbon dioxide data originated from the CEM.
The moisture data represents the average of a PM10 sample
and CARB 429 sample.
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Plant Name;

Ingersol #8 Engine Exhaust

€: GRI Campaign #4
Location:
Type of Sample: Velocig Full Load
Run No. Two
Date | 08/27/94
Time Start 2050
Time Finish 2102
Operator | SIR/CSG
Initial Leak Rate N/A
Final Leak Rate N/A
Duct Dimensions (ft) 0
Stack Diameter (ft) 1.63
Pitot Tube Correction Factor (Cp) 0.84
Dry Gas Meter Calibration (Yd) N/A
Nozzle Diameter (inches) N/A
Barometric Pressure ("Hg) 29.47
Static Pressure ("H20) -1.5
Meter Volume (acf) N/A
Average square root of delta P 1.3700
Average delta H (" H20) N/A
Average Stack Temperature F) 719
Average DGM Temp (F) N/A
Test Duration (minutes) N/A
Condensed Water (g) N/A
Filter Weight Gain (g) N/A
PNR Weight Gain (g) N/A
Impinger Residue (g) N/A
% CO2 5.3
% 02 11.1
% N2 83.6
Meter Volume (dscf) 0.000
Flue Gas Moisture (%) 10.8
Gas Molecular Weight (Wet) (g/g-mole) 28.07
Absolute Stack Pressure ("Hg) 29.36
Absolute Stack Temperature (R) 1179
Average Gas Velocity (f/sec) 117.67
Avg Flow Rate (acfm) 14,642
Avg Flow Rate (dscfm) 5,737
Isokinetic Sampling Rate (%) N/A

The oxygen and earbon dioxide data originated from the CEM.

The moisture data represents the average of a PM10 sample

and CARB 429 sample.
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Plant Name: GRI Campaign #4
Location: Ingersol #9 Engine Exhaust
Type of SamEle: Velocity Full Load
Run No. One
Date | 08/28/94

Time Start 1300
Time Finish 1320
Operator | SIR/CSG
Initial Leak Rate N/A
Final Leak Rate N/A
Duct Dimensions (ft) 0

Stack Diameter (ft) 1.63
Pitot Tube Correction Factor (Cp) 0.84
Dry Gas Meter Calibration (Yd) N/A
Nozzle Diameter (inches) N/A
Barometric Pressure ("Hg) 29.5
Static Pressure ("H20) -0.63
Meter Volume (acf) N/A

Average square root of delta p 1.0600
Average delta H (" H20) N/A
Average Stack Temperature (F) 779
Average DGM Temp (F) N/A
Test Duration (minutes) N/A
Condensed Water (g) N/A
Filter Weight Gain (g) N/A
PNR Weight Gain (g) N/A
Impinger Residue (g) N/A

% CO2 7.0
% 02 8.6
% N2 84.4

Meter Volume (dscf) 0.000
Flue Gas Moisture (%) 14.4
Gas Molecular Weight (Wet) (g/g-mole) 27.81
Absolute Stack Pressure (" Hg) 29.45
Absolute Stack Temperature (R) 1239
Average Gas Velocity (f/sec) 93.61
Avg Flow Rate (acfm) 11,649
Avg Flow Rate (dscfm) 4,181
Isokinetic Sampling Rate (%) N/A

The oxygen and carbon dioxide data originated from the CEM.
The moisture data represents the average of a PM10 sample
and CARB 429 sample collected on 8/29.
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Plant Name: GRI Campaign #4
Location: Ingersol #9 Engine Exhaust
Type of Sample: Velocity Full Load
Run No. Two
Date | 08/29/94
Time Start 808
Time Finish 820
Operator SJR/CSG
Initial Leak Rate N/A
Final Leak Rate N/A
Duct Dimensions (ft) 0
Stack Diameter (ft) 1.63
Pitot Tube Correction Factor (Cp) 0.84
Dry Gas Meter Calibration (Yd) N/A
Nozzle Diameter (inches) N/A
Barometric Pressure ("Hg) 29.47
Static Pressure ("H20) -0.77
Meter Volume (acf) N/A
Average square root of delta P §_ 1.0800
Average delta H ("H20) N/A
Average Stack Temperature (F) 779
Average DGM Temp (F) N/A
Test Duration (minutes) N/A
Condensed Water (g) N/A
Filter Weight Gain (g N/A
PNR Weight Gain (g) N/A
Impinger Residue (8) N/A
% CO2 6.9
% 02 8.6
% N2 84.5
Meter Volume (dscf) 0.000
Flue Gas Moisture (%) 14.4
Gas Molecular Weight (Wet) (g/g-mole) 27.80
Absolute Stack Pressure (" Hg) 29.41
Absolute Stack Temperature (R) 1239
Average Gas Velocity (f/sec) 95.47
Avg Flow Rate (acfm) 11,880
Avg Flow Rate (dscfm) 4,259
Isokinetic Samp]i_ngRate (%) N/A

The oxygen and carbon dioxide
The moisture data represents th
and CARB 429 sample.

data originated from the CEM.
€ average of a PM10 sample
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Facility: GRI
Date: 10/5/94
Location: Turbine
Run Number: 3
Sample Type: M-0010
===================================================================
Total Sampling Time (min) 168.0
Corrected Barometric Pressure (in Hg) 29,32
Absolute Stack Pressure (in H20) 29.39
Stack Static Pressure (in H20) 1.00
Average Stack Temperature (°F) 239.42
Stack Area (sq in) 7238.23
Actual Meter Volume (cu ft) 145,828
Average Meter Pressure (in H20) 2.16
Average Meter Temperature (°F) " 69.81
Moisture Collected (g) 127.80
Carbon Dioxide Concentration (%V) - 2.0
Oxygen Concentration (3V) 17.7
Nitrogen Concentration (%V) 80.4
Dry Gas Meter Factor 1.0005
Nozzle Diameter (in) 0.186
Pitot Constant 0.84
Average Sampling Rate (dscfm) 0.853
Standard Metered Volume (dscf) 143.328
Standard Metered Volume (dscm) 4,059
Stack Moisture (3V) 4.03
Mole Fraction Dry Stack Gas 0.960
Dry Molecular Weight - 29.02
Wet Molecular Weight : 28.58
Stack Gas Velocity (fpm) 6500.75
Stack Gas Velocity (mpm) 1981.43
Volumetric Flow Rate (acfm) 326763.19
Volumetriec Flow Rate (acmm) 9253.93
Volumetric Flow Rate (dscfm) 232503 .44
Volumetric Flow Rate (dscmm) 6584.50
Percent Isokinetic 97.175
Percent Excess Air 494 .16
Fuel Factor 1.645
Ultimate CO2 ‘ ' 12.7

_...._-——-_-—_-——--——-..—._-.__—.-.._-___-._.__-—_n-——-._._-._-.—__.._-.—-._q.———.———._—-——-—
_..._-._————-—————-———-——--_—-.._._-——_-..—._—-———-——-.—_-_._—_——.—-.——-—-.—-—_-.—-————-
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Facility: GRI
Date: 10/5/94
Location: Turbine
Run Number: 3-DUP - - = -
Sample Type: M-0010
==========.=========‘_"==============================================—
Total Sampling Time (min) ' ' 168.0
Corrected Barometric Pressure (in Hg) 29.34
Absolute Stack Pressure (in H20) 29 .41
Stack Static Pressure (in H20) 1.00
Average Stack Temperature (°F) 429,71
Stack Area (sq in) . 7238.23
Actual Meter Volume (cu £t) 135.405
Average Meter Pressure (in H20) - 2.14
Average Meter Temperature (°F) 57.42
Moisture Collected (9) 134.90
Carbon Dioxide Concentration (3V) 2.0
Oxygen Concentration (%V) 17.7
Nitrogen Concentration (V) 80.4
Dry Gas Meter Factor 1.0005
Nozzle Diameter (in) 0.186
Pitot Constant 0.84
Average Sampling Rate (dscfm) ‘ 0.812
Standard Metered Volume (dscf) ' - 136.359
Standard Metered Volume (dscm) 3.862
Stack Moisture (3V) 4. 46
Mole Fraction Dry Stack Gas 0.955
Dry Molecular Weight 29.02
Wet Molecular Weight 28.53
Stack Gas Velocity (fpm) - 7645.74
Stack Gas Velocity (mpm) 2330.42
Volumetric Flow Rate (acfm) 384316.62
Volumepric Flow Rate (acmm) -10883.85
Volumetric Flow Rate (dscfm) . 214146.99
Volumetric Flow Rate (dscmm) . 6064.64
Percent Isokinetic 100.97
Percent Excess Air 492.86
Fuel Factor ' 1.633
Ultimate CO2 12.8
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Plant Name: GRI Campaign #6 Plant A
Location: Clark BA-5 #10 Engine Exhaust
Type of Sample: Velocity Profile

G.5 Campaign 6

Test No. | Prelimenary | One Three Two
Engine Load Full Full Low Full
Datef 11/03/94 |11/04/94 §11/04/94] 11/05/94
Time Start 1520 940 1611 924
Time Finish 1546 943 1620 932
Operator CSG CSG LAR JLAR/LDO
Initial Leak Rate N/A NA N/A N/A
Final Leak Rate N/A N/A N/A N/A
Duct Dimensions (ft) 0 0 0 0
Stack Diameter (ft) 1.96 1.96 1.96 1.96
Pitot Tube Correction Factor (Cp) 0.84 0.84 0.84 0.84
Dry Gas Meter Calibration (Yd) NA N/A N/A N/A
Nozzle Diameter (inches) NA NA N/A N/A
Barometric Pressure ("Hg) 26.36 26.36 26.36 26.51
Static Pressure ("H20) -0.65 -0.6 -0.8 -0.85
Meter Volume (acf) N/A NA N/A N/A
Average square root of delta pj  1.0400 1.0500 | 1.0500 1.0800
Average delta H (" H20) N/A NA NA N/A
Average Stack Temperature (F) 453 458 436 455
Average DGM Temp (F) NA N/A N/A N/A
Test Duration (minutes) N/A NA N/A NA
Condensed Water (g) NA N/A N/A N/A
Filter Weight Gain (g) NA NA N/A N/A
PNR Weight Gain (g) NA N/A N/A N/A
Impinger Residue (g) N/A NA N/A N/A
% CO2 2.6 26 2.4 2.7
% 02 16.9 16.9 17.3 16.8
% N2 80.5 80.5 80.3 80.5
Meter Volume (dscf) 0.000 0.000 0.000 0.000
Flue Gas Moisture (%) 5.6 6.4 54 49
[[Gas Molecular Weight (Wet) (g/g- 28.47 28.38 28.48 28.56
Absolute Stack Pressure (" Hg) 26.31 26.32 26.30 26.45
Absolute Stack Temperature (R) 913 018 896 915
Average Gas Velocity (f/sec) 82.45 83.59 82.47 85.36
Avg Flow Rate (acfin) 14,926 15,133 | 14,930 15,453
Avg Flow Rate (dscfm) 7,163 7,163 7313 7,493
| Isokinetic Sampling Rate (%) N/A N/A N/A N/A
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Plant Name: GRI Campaign #6 Plant A
Location: Clark HBA-5 #12 Engine Exhaust
Type of Sample: Velocity Profile

Test No.| Four Five
Engine Loadj Low High
Date§ 11/04/94 | 11/05/94

Time Start] 1724 1513
Time Finish] 1735 1802
Operator] LAR CSG

Initial Leak Ratel N/A N/A
Final Leak Rateff N/A N/A

Duct Dimensions (ft) 0 0
Stack Diameter (ft)]l 1.29 1.29
Pitot Tube Correction Factor Cp)| 0.84 0.84
Dry Gas Meter Calibration (Y dj NA N/A
Nozzle Diameter (inches)] N/A N/A
Barometric Pressure ("Hg)} 26.37. | 26.47

Static Pressure ("H20) -2 -2

Meter Volume (acf)] N/A | N/A
Average square root of delta p]| 1.6000 | 1.6300
Average delta H (" H20)[| N/A NA
Average Stack Temperature (F)] 540 592
Average DGM Temp (F)] N/A N/A

Test Duration (minutes)] N/A N/A
Condensed Water (g)] N/A N/A
Filter Weight Gain (g)| N/A N/A
PNR Weight Gain (g)f N/A N/A
Impinger Residue (g)] N/A N/A
%CO2§ 33 3.7

%02] 156 15.1

%N21 81.1 81.2

Meter Volume (dscf)§] 0.000 0.000
. Flue Gas Moisture (%)] 6.8 6.9

Gas Molecular Weight (Wet) (g/g-mole)] 28.39 28.42
Absolute Stack Pressure (" Hg)[| 26.22 26.32
Absolute Stack Temperature (R)] 1000 1052
Average Gas Velocity (f/sec)§ 133.16 | 138.79
Avg Flow Rate (acfm)] 10,442 | 10,884

Avg Flow Rate (dscfm)] 4,502 4,473

Isokinetic Sampli_nggate (%) N/A N/A
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Plant Name: GRI Campaign #6 Plant B
Location: Solar Taurus Turbine Exhaust
Type of Sample: Velocity Profile

Test No.| Six Seven Eight

Engine Load{ High High Low
Datef11/07/94 | 11/08/94 |11/08/94

Time Start] 1550 810 1505

Time Finish| 1626 910 1525

Operatorf LAR JCSG/LDOJ LAR

Initial Leak Rate] N/A N/A N/A

Final Leak Rate] N/A N/A N/A

Duct Dimensions (ft) 0 0 0
Stack Diameter (ft)§ 2.96 2,96 2.96
Pitot Tube Correction Factor (Cp)]  0.84 0.84 0.84

Dry Gas Meter Calibration (Yd)| N/A N/A N/A
Nozzle Diameter (inches)| N/A N/A N/A

Barometric Pressure ("Hg)l 26.5 26.54 26.54
Static Pressure ("H20)§ 0.9 0.9 0.9

Meter Volume (acf)f N/A N/A N/A

Average square root of delta p{| 2.3200 | 2.4500 | 2.1400
Average delta H (" H20)] N/A NA NA
Average Stack Temperature (F)| 954 941 902
Average DGM Temp (F)i N/A N/A NA

Test Duration (minutes)] N/A N/A N/A
Condensed Water (g)] NA N/A N/A
Filter Weight Gain (g)] N/A N/A NA
PNR Weight Gain (g)] N/A NA N/A
Impinger Residue (g)] N/A N/A N/A

% CO2 32 33 2.9
%02Y 16.0 15.9 16.4

% N2 80.8 80.8 80.7

Meter Volume (dscf)| 0.000 0.000 0.000

Flue Gas Moisture (%)] 6.4 6.5 6.1
Gas Molecular Weight (Wet) (g/g-mole) 28.44 28.43 28.44
Absolute Stack Pressure (" Hg){ 26.57 26.61 26.61
Absolute Stack Temperature (R){ 1414 1401 1362
Average Gas Velocity (f/sec)j 227.92 | 239.43 | 206.17
Avg Flow Rate (acfm){ 94,106 | 98,857 | 85,124
Avg Flow Rate (dscfm)] 29,192 | 30,964 | 27,544
Isokinetic Sampling Rate (%)) N/A N/A N/A
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Plant Name: GRI Campaign #6 Plant C
Location: Copper Bessemer #15 Engine Exhaust
Type of Sample: Velocity Profile

Test No. | Prelimenary | Nine Ten Eleven
‘Engine Load Full Full Full Low
Date] 11/09/94 J11/10/94|11/10/94 ] 11/1 1/94
Time Start 1604 1130 1808 933
Time Finish 1620 1458 1818 940
Operator LAR CSG LAR JLAR/LDO
Initial Leak Rate N/A N/A N/A N/A
Final Leak Rate N/A N/A N/A N/A
Duct Dimensions (ft) 0 0 0 0
Stack Diameter (ft) 1.62 1.62 1.62 1.62
Pitot Tube Correction Factor (Cp) 0.84 0.84 0.84 0.84
Dry Gas Meter Calibration (Yd) N/A NA N/A N/A
Nozzle Diameter (inches) NA NA N/A N/A
Barometric Pressure ("Hg) 26.5 26.78 26.78 26.66
Static Pressure ("H20) -1.3 -1.5 -1.5 -1.3
Meter Volume (acf) N/A N/A N/A N/A
Average square root of delta pj  1.6800 1.7300 § 1.7300 1.6600
Average delta H (" H20) N/A N/A N/A NA
Average Stack Temperature (F) 576 581 576 552
Average DGM Temp (F) NA N/A N/A N/A
Test Duration (minutes) NA N/A N/A N/A
Condensed Water (g) NA N/A N/A N/A
Filter Weight Gain (g) N/A N/A N/A N/A
PNR Weight Gain (g) NA NA NA N/A
Impinger Residue (g) N/A NA NA N/A
% CO2 3.7 3.6 3.7 "33
% 02 14.8 15.3 14.8 15.6
% N2 81.5 81.1 81.5 81.1
Meter Volume (dscf) 0.000 0.000 0.000 0.000
Flue Gas Moisture (%) 7.2 7 7 6.9
|Gas Molecular Weight (Wet) (g/g- 28.38 28.40 28.40 28.38
Absolute Stack Pressure (" Hg) 26.40 26.67 26.67 26.56
Absolute Stack Temperature (R) 1036 1041 1036 1012
Average Gas Velocity (f/sec)] 141.86 145.63 | 145.29 138.11
Avg Flow Rate (acfm)] 17,544 18,011 | 17,969 17,080
Avg Flow Rate (dscfm) 7,320 7,570 | 7,588 7,363
Isokinetic Sampling Rate (%) N/A N/A N/A N/A
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Plant Name: GRI Campaign #6 Plant C

Location: Copper Bessemer #9 Engine Exhaust

Type of Sample: Velocity Profile

Test No.| 12 13 14
Engine Load| Low Full Full
Date} 11/11/94 | 11/12/94 | 11/12/94
Time Start| 1830 845 1734
Time Finish| 1852 900 1745
Operator| LAR CSG__JLAR/LDO
Initial Leak Ratef N/A N/A N/A
Final Leak Rate| N/A N/A N/A
Duct Dimensions (ft) 0 0 0
Stack Diameter (ft)] 1.29 1.29 1.29
Pitot Tube Correction Factor (Cp)| 0.84 0.84 0.84
Dry Gas Meter Calibration (Yd)] NA NA NA
Nozzle Diameter (inches)| N/A N/A N/A
Barometric Pressure ("Hg)| 26.66 26.55 26.46
Static Pressure ("H20) 7 7.5 7
Meter Volume (acf)] N/A NA N/A
Average square root of delta p| 1.7800 | 1.7100 1.7100
Average delta H (" H20)| NA N/A N/A
Average Stack Temperature (F)| 576 586 590
Average DGM Temp (F)] N/A N/A N/A
Test Duration (minutes)| N/A N/A N/A
Condensed Water (2)| N/A N/A N/A
Filter Weight Gain (2)] N/A NA N/A
PNR Weight Gain (g)] N/A NA N/A
Impinger Residue (g)] N/A N/A NA
% CO2 35 3.9 4.0
% 02| 15.0 14.7 14.5
% N2J 815 81.4 81.5
Meter Volume (dscf)] 0.000 0.000 0.000
Flue Gas Moisture (%) 7.2 | 83 84
| as Molecular Weight (Wet) (g/g-nH 28.36 - | 28.28 28.28
Absolute Stack Pressure (" Hg)| 27.17 27.10 26.97
Absolute Stack Temperature (R)jj 1036 1046 1050
Average Gas Velocity (f/sec)i 148.21 | 143.45 144.07
Avg Flow Rate (acfm) 11,623 | 11,249 11,298
Avg Flow Rate (dscfm)] 4,991 4,715 4,690
| Isokinetic Samgh'ng Rate (%)]| N/A N/A N/A
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Volumetric Flow Spreadsheet

Plant GRI - Campaign 6 02 Percent
Date 11/14/94 CO2 Percent
Sampling Location Engine 13 N2 Percent
Run Number 23 Stack Moisture (%)
Ambient Temperature (°F) 51.00 Mole Fraction (dry)
Barometric Pressure (in Hg) 26.87 Molecular Weight (dry)
Static Pressure (in H20) 4.50 Molecular Weight (wet)
Operator Gsw Stack ID (in)
Time 2040-2050 Stack Area (sq ft)
Traverse Velocity Stack Square Stack Gas | Stack Gas
Point Head dP Ts Root of Velocity Velocity
Number (in H20) (°F) dP (fps) (fpm)
A-1 3.50 550 1.87 153.82 9229.41
A-2 4,50 640 212 182.03 10921.63
A-3 5.20 €50 2.28 196.56 11793.66
A-4 4,50 648 212 182.69 10961.28
B-1 3.90 508 1.97 158.96 9537.76
B-2 4.70 642 2.17 186.20 11171.84
B-3 5.10 650 2.26 194.66 11679.71
B4 4.30 648 2.07 178.58 10714.93
Averages 617.00 2.11 179.19 10751.28
Actual Volumetric Flow Rate (acfm) 32383.45
Standard Volurnetric Flow Rate (scfm) 14374.97

Dry Standard Volumetric Flow Rate (dscfm  13360.00
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Volumetric Flow Spreadsheet

Plant GRI - Campaign 6 02 Percent
Date 11/14/94 CO2 Percent
Sampling Location Engine 13 N2 Percent
Run Number 18 Stack Maisture (%)
Ambient Temperature (°F) 55.00 Mole Fraction (dry)
Barometric Pressure (in Hg) 26.83 Molecular Weight (dry)
Static Pressure (in H20) 4,10 Molecular Weight (wet)
Operator Gsw Stack ID (in)
Time 1905-1915 Stack Area (sq ft)
Traverse Velocity Stack Square | Stack Gas | Stack Gas
Point Head dP Ts Root of Velocity Velocity
Number (in H20) (°F) dP (fps) (fpm)
A-1 4.00 550 2.00 164.44 9866.66
A-2 4.80 642 2.19 .188.17 11290.06
A-3 5.70 652 2.39 205.98 12358.77
A-4 4.80 651 2.19 188.93 11336.08
B-1 4.20 530 2.05 166.83 10009.68
B-2 5.10 640 2.26 193.78 11626.96
B-3 560 650 2.37 203.98 12238.86
B4 4.80 650 2.19 188.85 11330.98
Averages 620.63 2.20 187.62( 11257.26]
Actual Volumetric Flow Rate (acfm) 33907 .49
Standard Volumetric Flow Rate (scfm) 15000.99
Dry Standard Volumetric Flow Rate (dscfm  13941.92
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Volumetri;: Flow Spreadsheet

Plant GRI - Campaign 6 02 Percent
Date 1114/94 CO2 Percent
Sampling Location Engine 13 N2 Percent
Run Number 15 Stack Moisture (%)
Ambient Temperature (°F) 61.00 Mole Fraction (dry)
Barometric Pressure (in Hg) 26.75 Molecular Weight (dry)
Static Pressure (in H20) 4.50 Molecular Weight (wet)
Operator Gsw Stack ID (in)
Time 1100-1115 Stack Area (sq ft)
Traverse Velocity Stack Square Stack Gas | Stack Gas
Point Head dP Ts Root of Velocity Velacity
Number (in H20) (°F) dP (fps) (fprn)
A-1 3.30 585 1.82 151.93 9115.84
A-2 4.30 660 207 179.55 10772.81
A-3 5.00 670 2.24 194 47 11668.38
A4 3.60 670 1.80 165.02 9900.95
B-1 3.80 630 - 1.95 166.51 9990.55
B-2 450 658 212 183.51 11010.65
B-3 4.70 668 2.17 188.38 11302.90
B4 3.60 669 1.90 164.94 9896.57
Averages 651.26 2.02 174.29 10457.33
Actual Volurnetric Flow Rate (acfm) 31498.07
Standard Volumetric Flow Rate (scfm) 13551.01

Dry Standard Volumetric Flow Rate (dscfm

G-22
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Volumetric Flow Spreadsheet

Plant GRI - Campaign 6 02 Percent
Date 11/15/94 CO2 Percent
Sampling Location Engine 11 N2 Percent
Run Number 24 Stack Moisture (%)
Ambient Temperature (°F) 51.00 Mole Fraction (dry)
Barometric Pressure (in Hg) 26.87 Molecular Weight (dry)
Static Pressure (in H20) 6.20 Molecular Weight (wet)
Operator GsSwW Stack ID (in)
Time 1740-1750 Stack Area (sq fi)
Traverse Velocity Stack Square Stack Gas | Stack Gas
Point Head dP Ts Root of Velocity Velocity
Number (in H20) (°F) ar_ (fps) (fpm)
A-1 . 280 455 1.70 132.34 7940.37
A-2 4,00 601 2.00 167.37 10042.20
A3 4.10 614 2.02 170.48 10229.07
A4 4,00 615 2.00 168.47 10108.26
B-1 340 490 1.84 146.01 8§760.63
B-2 4.30 602 2.07 173.61 10416.88
B-3 4.50 616 212 178.77 10726.41
B-4 4.20 615 2.05 172.63 10357.88
Averages 576.00 1.98 163.71 9822.71
Actual Volumetric Flow Rate (acfm) 16407.22
Standard Volumetric Flow Rate (scfm) 7671.19

Dry Standard Volumetric Flow Rate (dscfm

7171.80

15.06
3.72
81.22
6.76
093
29.20
28.44
17.50
1.67



Volumetric Flow Spreadsheet

Piant GRI - Campaign 6 02 Percent
Date 11/15/94 CO2 Percent
Sampling Location ~ Engine 11 N2 Percent
Run Number 20 Stack Moisture (%) -
Ambient Temperature (°F) 55.00 Mole Fraction (dry)
Barometric Pressure (in Hg) 26.91 Molecular Weight (dry)
Static Pressure (in H20) 5.80 Molecular Weight (wet)
Operator GsSw Stack ID (in)
Time 1630-1645 Stack Area (sq fi)
Traverse Velocity | Stack Square Stack Gas | Stack Gas
Point Head dP Ts Root of Velocity Velocity
Number (in H20) (°F) dP (fps) (fpm)
A-1 2.90 465 1.70 133.06 7983.66
A-2 3.90 608 1.97 165.81 9948.55
A-3 4.20 620 2.05 173.03 10381.95
A-4 4.00 623 2.00 169.10 10145.81
B-1 3.00 491 1.73 137.23 8233.51
B-2 4.00 612 2.00 168.24 10094.14
B-3 440 624 2.10 177.43 10645.93
B-4 3.90 624 1.97 167.05 10022.81
Averages 583.38 1.94 161.37 9682.04
Actual Volumetric Flow Rate (acfm) 16172.25
- Standard Volumetric Flow Rate (scfm) 7507.89
Dry Standard Volumetric Flow Rate (dsctm 7019.12

81.53
6.98
0.93

29.20

28.42

17.50
1.67




Volumetric Flow Spreadsheet

* Dry Standard Volumetric Flow Rate (dscfm

7501.05

. Plant GRI - Campaign 6 02 Percent
Date 11/15/94 CO2 Percent
Sampling Location Engine 11 N2 Percent
Run Nurmber 19 Stack Moisture (%)
Ambient Temperature (°F) 50.00 Mole Fraction (dry)
Barometric Pressure (in Hg) 27.02 Molecular Weight (dry)
Static Pressure (in H20) 6.00 Molecular Weight (wet)
Operator Gsw Stack ID (in)
Time 1035-1045 Stack Area (sq ft)
Traverse Velocity Stack Square Stack Gas | Stack Gas
Point Head dP Ts Root of Velocity Velocity
Number (in H20) (°F) dP (fps) (fom)
A-1 3.40 519 1.84 148.22 8893.38
A-2 4.40 605 2.10 175.87 10552.19
A-3 4.80 620 2.19 184.98 11098.77
A4 4.80 621 219 185.07 11103.91
B-1 3.40 512 1.84 147.69 8861.52
B-2 4.60 613 2.14 180.50 10829.81
B-3 4.90 622 2.21 187.07 1122417
B-4 4.60 622 2.14 181.25 10875.14
Averages 591.75 2.08 173.83 10429.86
~ Actual Volumetric Flow Rate (acfm) 17421.36
Standard Volumetric Flow Rate (scfm) 8023.38

14.91
3.76
81.33
6.73
0.83
2920
28.44
17.50
1.67






Appendix H
Fuel Analysis Results

This appendix presents the fuel analysis performed at each campaign including fuel

composition (e.g., liquid volume percent and weight percent) and higher and lower heating
values,



E - H.1 Campaign 2
_BHOEle LABORAT ORIES, INC.
5025 PRINCETON AVE, TES 3L 4
MIDLAND, TEXAS 79703 35308 %803
— SAMPLE NUMBER: eso:g
DATE RECEIVED: 7/8/
[SAMPLEID.. _ CAYO AESIDUE COMPOSITE & PLT 93
COMPANY: C
LOCATION: GRS :
SAMPLED BY: L. 8EABOURNE EFFECTIVE DATE
PRESSURE: 630# . TEMPERATURE:
TIME SAMPLED: DATE SAMPLED: 7/6/98
“FRACTIONAL GAS ANALYSIS
AT 14,65 AND 60 DEGREES F
COMPOUND MOL%  GPM $P.GA. CORRECTED
- SPECIFIC GRAVITY 0.5741
|carBON DIOXIDE 0.00 0.0000
NITROGEN ' 1.64 : 0.0189 B.T.\./CU. FOOT:

\ 0.0000 (M2S FREE) "
METHANE 95.85 0.5309 DRY BASIS 101
ETHANE 2.44 0849 00253 WET BASIS
PROPANE | 0.07 0.019  0.00%1 -

ISO-BUTANE 0.00 0.000  0.0000 PENTANESPLUS L
N-BUTANE 0.00 0.000  0.0000 GPM: 0.00
ISO-PENTANE 0.00 0000  0.0000 \
N-PENTANE 0.00 " 0.000 0.0000 H28 PPM: 0
HEXANES PLUS . 000 0000  0.0000 1
'Z' FACTOR 0.9979|
TOTALS 100.00 0668 06732 |
COMMENTS: | | |
ANALYET: st Contlec
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H.2 Campaign 3

Gas Analysis
‘Campaign 3
Station 3A
i
Date Engine Test Fd factor High HV LowHV
(dsct/MMBtu) (Btu/sch (Btu/sef) !
6/14/94 102 1 8498 1159 1049/l
102 2 8498 1148 1039/ ‘
102 3 8498 1148 1039/
6/15/94 101 1 8509 1148 1039!
101 2 8509 1148 1039,
101 3 __ 8509 1148 1039
H-3
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‘f Certificate o F Analysis No . 22-

Comoany: RADIAN CORrRP,
Samole of. NATURAL GAS
Samole by: W, GRAY of RADIAN

Sample date: Q7715794 at 121¢

For: RADIAN CORPDRATIDN July 29, 1994

Date/Time of Anal:
Data Wera Normaliz to

Component Mole % Weight %
Nitrogen _ 1.802 2.633
Carbon Dioxide 0.18;1 0.415
Methane 79,531 66.560
Ethane 16.766 26.300
Propane 1.565 3.600
| i-Butane 0.037 0.112
n-Butane 0.095 0.283
i-Pentane 0.008 0.030
N~Pentane . 0.011 0.04}
2.3-Dimethy1butane 0.000 0. 001
4—Hethv1-c—uentene—2 0.000 0.001
2—Hethv1nentane . 0.001 0.004
B—Hethvlnentane 0.000 0.002
n-Hexane 0.001 0.005
Hethvlcvclonentane 0. 000 0.001
Cvclohexane 0.000 0.001
2-Hethv1hexane 0.000 0.001 i
3-Methy] hexane 0. 000 0.001 |

N-Heptana 0. 600 : 0.00;
Hethvlcvclohexane




Companv
Source
Samole of
Conditions:
Sampled By:

RADIAN CORP,

NATURAL GAS

At Pressure of

W.GRAY of RADIAN

GEEENS NO.2 MANIFOLD

30 psia & Temoérature of: 84 of
Date: 0%/15/94 Tinme: 1216

For ! RADIAN CORPORATION
Test By G6.C. 6PA Method 2261 Factors From GPA-2145, Jan.
Analysis: Mol % GPM_at 14.696 psia
Nitrogen 1.802
Carbon Dioxide 0.181
Methane 79.531
" Ethane 16.766 4.474
Propane 1,565 0.430
i=-Butane 0.037 0.012
n-Butane 0.095 0.030
i-Pentane 0.008 0,003
n-Pentane 0.011 0.004
Hexane Plus 0.004 0. 000
100. 000 4.953
Soecific Gravity at 60°F tair=1) Perfect Gas ... 0.6618
Real BGas «se 0.6637
Calculated Molecular Weiaht ... 19.17
Calculated Gross B.T.U./ft? 3¢ 14.696 psia and 60 °ofF
Per fect 3as Drv basis eae 1144 :
Saturated basis see 1124
Deviation Factor... 0.9968
Real Bas Dry basis «s. 1148
Saturated basis ... 1128
n-HEXANE 0.005 We, 2 0.001 Mol. Z
BENZENE 40,001 We., Z £ 0.001 Mol. 7
ETHYL BENZENE £0.00] We. 2 £ 0.001 Mol. %
TOLUENE £ 0.001 We, 2 £ 0.001 Mol. 2
XYLENES 40,001 we. 2 ¢ 0.001 Mol. %

01, 1994



Calculated Net B.T.U./7ftS at 14.696

Per fect Gag

Real Gas

Dry basis “ea
Saturated basis ...

Deviation Factor.,.

Dry basis v
Saturated basis sea

psia and 60 oF
1036
1018

0.99¢68

1039
1021

H-6

Southern Petroleum Laboratories,

Vool g

Ine.
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Certificate of

Company: " RADIAN CORP.
Sample of; NATURAL -GAS
Sample by: W.C.G.

For: RADIAN CORPORATION

e e re————

Component

Nitrogen

Carbon Dioxide
Methane

Ethane

Propane

i-Butane

n-Butane
i-Pentane
n-Pentane
2,3-Dimethylbutane
4-Methyl-c-pentene-2
2-Methylpentane
3-Methvlpentane
n-Haxane
Methylcvelopentane
Cyclohexane
2-Methylhexane
3-Methylhexane
n=-Heptane
Methylcyclohexane

of RADIAN
Sample date: 08/14/94 at 1300

Analysis

July 29

No. 2z2ezo>r

y 1994

Date/Time of Anal:
Data Were Normalized to 100.00%

100.000

/@z%% 4




Certificate of Analvsig No.

Companv

" Sample of
Conditions:

For :

Test By G.C.

Analysi

Nitrogen

Carbon Dioxide

Methane
Ethane
Propane
i=-Butane -
h-Butane
i=-Pentane
n-Pentane
Hexane Plus

Specific Gravity at goor

Calculated Molecular Weight .,,

Calculated Gross B.T.U./ft® 3¢

Per fect Gas

Real Gas

n-HEXANE
BENZENE
.ETHYL BENZENE
TOLUENE
XYLENES

¢ RADIAN CORP,
Source ¢ R ENG,ND, 2
! NATURAL GAS
At Pressure of
Sampled By: W.C.G. of RADIAN

Date;

RADIAN CORPORATION

Mol 2 GPM_at 14.696 psia
0.792
0.078
80.954
16.423 4,382
1.479 0.407
0.040 0.013
0.133 0.042
0.035 0.013
0.048 0.017
0.018 0.005
100. 000 4.879
(air=1) Per fect Gas vee 0.6564
Real Gas «ss 0.6582
19.01
14.696 psia and 60 ofF
Dry basis ees 1155
Saturated basis .., 1135
Deviation Factor... 0.9968
Dry basis oo 1159
Saturated basis ... 1139
0.022 wt. g2 0.005 Mol. 2
< 0.001 we, 2 < 0.001 Mol., 2
< 0.001 we, 7 <0.001 Mol. Z
£ 0.001 we., 2 < 0.001 Mol., 2
£0.001 we, 2 £ 0.001 Mol., 2

MANIFOLD

20 psig & Tem

6PA Method 2261

perature of:
/14/94 Time: 1300

Factors From GPA-2145,

226307

85 °F

Jan. 01, 1994




Per fect Gas

Real Gas

Drv basis .
Saturated basis ...

Deviation Factor...

Drv basis “es
Saturated basis ..,

Calculateqd Net B.T.U./ft> at 14.696 bsia and 60 of

1046
1027

0.9968

1049
1030

Southern Petroleus Laboratories, Inc.

Heo Vel ) @4, B




]

Gas Analysis _ -
Campaign 3
Station 3B
Date Engine Test Fd factor I High HV / Low HV
(dscf/MMBtu) (Btu/sch) (Btu/sef)
4 1 8467 1205{ 1098
6/18/94 4 2 8467 1206 1098
2 1 8465 1206 1098
6/19/94 2 2 8465 1204 1095
2 3 8465 1204 1095
6/20/94 2 4 8465 1205 | 1096
j
11/17/95 H-10 C3-FD. WKz,




REL DI

0.0¢
©.0¢€
0.00
.01
©.00
©.00
0.00
.00
©.45
.00
0.12

0.68

o 20, o ANALYSIS TIME: 225 STREAM SEQUENCE: 1234

™ 09:26 CYCLE TIME: 240 STREAM# : 3

617 618 619 620 MODE : - RUN CYCLE START TIME: 09:22
COMP NAME COMP CODE ' LIQ VOLX% WEIGHTY B.T.U.*
C6 + 108 9.150 0.731 7.94
PROPANE 102 3.967 8.884 100.05
I-BUTANE 103 9.302 0.892 9.85
N-BUTANE 104 . 9.944 2.787 30.87
NEO CS 107 .000000 0.000 . .00
IPENTANE 105 9.149 0.546 5.97
NPENTANE 106 9.169 ©.619 6.79
NITROGEN 114 0.594 0.845 0.00
METHANE 100 82.0955 . 66.837 830.65
Co2 117 0.057 ©.128 .00
ETHANE 101 11.612 17.732 205.96
TOTALS 100.000 100.000 1198.07
# @ 14.730 PSIA & UNCORRECTED FOR COMPRESSIBILITY

COMPRESSIBILITY FACTOR (1/Z) = 1.0032
ACTUAL B.T.U. @ 14.730 PSIA & 60 DEG. F CORRECTED FOR (1/Z) = 1201.9
DRY  B.T.U. @ 14.73¢ PSIA & 60 DEG. F CORRECTED FOR (1/Z) = 1201.9
SAT B.T.U. @ 14.730 PSIA & 60 DEG. F CORRECTED FOR (1/Z) = 1181.4
REAL RELATIVE DENSITY = ©.6818
UNNORMALIZED TOTAL = 100.98

H-11

u

REL DEI

2.00
©.06-

. 0.00¢€

0.01°
9.00,
0.004
0.004
0.00:

.45
0.00¢
@.12.

0.683

DATE: 06/20/94 ANALYSIS TIME: 225 STREAM SEQUENCE: 1234
TIME: 20:07 CYCLE TIME: 240 STREAM# : 3
617 618 619 620 MODE: RUN - CYCLE 'START TIME: 20:03 .«
COMP NAME COMP CODE LIQ VOL% WEIGHTY B.T.U.x
C 6 + 108 9.160 ©.775 8.46
PROPANE 102 4.062 9.047 1092.45
I-BUTANE 10z 9.315 0.925 10.28
N-BUTANE 104 2.991 2.908 32.39

- NEO C5 107 . 000000 0.000 0.00
IPENTANE 105 0.161 ©.587 6.46
NPENTANE 106 0.185 9.674 7.43
NITROGEN 114 0.603 0.853 0.00
METHANE 100 81.617 66.111 826.29
COo2 117 9.058 0.128 0.00
ETHANE 101 11.849 17.992 210.16
TOTALS 100.000 100.000 1203.83

* @ 14.730 PSIA & UNCORRECTED FOR COMPRESSIBILITY
COMPRESSIBILITY FACTOR (1/2) = 1.0032
ACTUAL B.T.U. @ 14,730 PSIA & 60 DEG. F CORRECTED FOR (1/Z) = 1207.7
DRY B.T.U. @ 14.730 PSIA & 60 DEG. F CORRECTED FOR (1/2) = 1207.7
SAT B.T.U. @ 14.730 PSIA & 60 DEG. F CORRECTED FOR (1/Z) = 1187.1
REAL RELATIVE DENSITY = 0.6856
UNNORMALIZED TOTAL = '100.30



DATE: VE/19/99 ANALYISIS ) mp: - Al Qe e, L
TIME: 99:26 CYCLE TIME- 240 STREAMS - 3
17 818 619 629 MODE : RUN CYCLE START TIME.: o3
~OMP NAME COMP CODE LIQ VoLy WEIGHTY B.T.U. 4 REI ;1
ER LaE 218 ©.T35 T.37
TROTANE e <. D9F ST 121, g
I -3UTANE 193 SR 9,857 12,57
N-BUTANE 104 2.Ca: Z.E3p 3i.42
NEZ 25 107 alsloToraynt <L Q.90
TPENTANE 10% Q156 %.343 €.92
VUPENTANE 136 A.1T: 3,325 &.&87
JITROGEN 114 ©.E32 @240 2. 2p
METEANT 109 RB1.998 83.89% c29. 15
T Ao 117 a.257 9.127 2.00
ETHANT 191 11.385 17.529 207,35
TOTALS i99. 000 100.000 120013
¥ @ 14.730 PSIA & UNCCRRECTZD FOR COMPRESSIBILITY
COMPRESSIBILITY FACTOR {(1/2) = L.2630
ACTUAL B.T.U. @ 14.73¢ PSIA & 680 DEG. F CORRECTED FOR (1,7%) = iGer .o
DRY 5.7.U. @ 14.730 P3Ia & 6@ DEG. F CORRECTED FoOR (172} = 1203.¢
SAT 3.7.G. @ 14.73¢ PSIa & 62 DEG. F CORRECTED FOR (1/2) = 11334
REAL  .ZATIVE DENSITY : = @.segi
UNNORNALIZED TOTAL = .€0.37
DATE: 06,/19/94 ANALYSIS TIME- 225 STREAM SEQUENCE: 1234
TIME: : CYCLE TIME: 2490 STREAM# : 3
617 618 619 620 MODE: .~ RUN CYCLE START TIME: 20:02
COMP NAME coMp CODE LIQ VOL% WEIGHT% B.T.U.x REL D
C 6 + le8 - 0.158 0.768 8.35 .
PROPANE 102 4.009 8.956 101.09 -9,
I-BUTANE 103 0.320 ©.943 10.44 0.
N-BUTANE 104 9.971 2.859 31.75 e.
NEO ¢5 107 .000000 0.000 0.00 0.0
IPENTANE 105 9.155 0.568 6.23 0.0
NPENTANE 106 0.177 0.647 7.11 0.0
NITROGEN 114 0.593 0.842 0.00 9.0
METHANE 1090 81.936 66.583 829. 44 0.4
Co2 117 9.e57 0.127 0.00 9.0 %
ETHANE 101 11.624 17.7e8 206,17 0.1x%
TOTALS 100.000 100.00¢ - 1200.58 0. e,-.}:
* @ 14.730 PSIA & UNCORRECTED FOR COMPRESSIBILITY
COMPRESSIBILITY FACTOR (1/2) = 1.0032
ACTUAL B.T.U. @ 14.730 PSIA & 60 DEG. F CORRECTED FOR (1/2) = 1204.4
DRY B.T.U. @ 14.730¢ PSIA & 60 DEG. F CORRECTED FOR (1/72) = 1204.4
SAT B.T.U. @ 14.730¢ PSIA & 60 DEG. F CORRECTED FOR (1/Z) = 1183.9
REAL RELATIVE DENSITY = 9.6834
UNNORMALIZED TOTAL =

100.68




DATZ: R&/is/Sa ' ANALYSIS TIiveS: gelt STREAM SECUESNCE: 1234
TIME: @8:12 ' ZYCLE TiImz, 249 STREAMH ; T
al?7 518 cl? &20 MODE . RUN SYCLEZ 3TART TIME : 535 :08
ComrF NAME  Some CCDE I voLy WEIGHTY BT U ¥ REL O
e~ io8 d.153 2.750 3.:12 R.d;
FROFENE i@z 4,274 ?.473 107.7% 0.0¢
I-BJTANE 10T 0.325 Q.95 10.67 9.0
N-BUTANE 104 1.@22 2.784 IT.31 0.0:
NEG C= 107 .Co00e0 ?2.000 Z.20 G.2¢
IFENTANE 1es Q.154 @.557 6.6 0.0¢
NFENTANE 106 2.180 0.653 7.23 2.2¢
NITROGEN 114 .61 9.86& .20 0.0c¢
METHANE 1009 8l.167 £5.428 g21.581 C.aa
Coz 117 0.056 Q.122 9.3 C.00
STHANE 101 12.258 18.220 Z13.385 D.17
TOTALS 190.200 100.000 1208.580  2.68
£ @ 14,730 PSI1a 2 JNCORRECTED FOR COMPRESSIEILITY
~OMPRESSIBILITY FACTOR (1/2) = 1.0832
ACTUAL B.T.U. & 14.730 FSIA % 60 DEE. F CORRECTED FOR (1/2) = 12i2.7
DFEY B.T.U. @ 14.730 PSIA % & DEG. = CORRECTED FOR (1/7) = 1212.7
S5AT B.T.U. @ 14.730 FSIA & &3 DEG. F CORRECTED FOR (1/7) = 1192.0
REARL RELATIVE DENSITY = @0.5887
UNNCRMELIZZD TOTAL = 121.26
DATE: Q&4/13,5a ANALYSIS TIME: 225 STREAM SEQUENCE: 1234
TIME: 18:13 CYCLE TIME, 240 STREAM# : 3
617 618 615 ¢2p MCDE : RUN CYCLE START TIME: 18:p9
COMF NAME COMF cope LIQ voLy ¥ WEIGHTY B.T.U.x REL DEN
o -
Cé+ (g 108 2.154 @.753 B.14 ' 0.00s
PROPANE 102 Z.851 . B.638 97.11 2.2585
I-BUTANE 10z 0.301 2.89i ?.82 . 0.2060
N-BUTANE 104 0.925 2.737 30.23 2.218¢4
NEG CS 107 . 000000 2.000 .00 . 0.0020
IPENTANE 105 @.151 . @.5s55 - 65.06 2.0038
NPENTANE 106 9.175 0.5641 7.01 0.0043
NITROGEN - 114 0.619 2.8082 0.00 2.0040
METHANE 100 82.343 . 67.267 833. 5&. 0.4561
cCo2 ) 117 0.@58 2.129 0.00 0.0009
ETHANE 121 11.425 17.494 202.64 @.1186
TOTALS 102.000 100.000 1194,.57 . 8.6789
p
£ @ 14.730 PSIa & UNCORRECTED FOR COMPRESSIBILITY ' ) i
. . 4
COMPRESSIBILITY FACTOR (1/2; . = "¥.0031 ¢
ACTUAL B.T.U. @ 14.73p FPSIA & 6@ DEG. F CORRECTED FOR (1/2). =-{19g,.% 1
DRY B.T.U. @ 14.732 PSIA & €@ DEG. F CORRECTED FOR (1/72) = 1196.3 :
SAT BE.T.U. @€ 14.730 p5IA & 6@ DEG. F CORRECTED FOR (1/2) = 1177.9 j
REAL RELATIVE DENSITY : . L=-0.6798 -
UNNORMALIZED TOTAL ‘L T . e 1Qe.57 I;
H-13 - I S ¥
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The Gas Company-

Engineariag Deparmnent

September 12, 1984

Larry Ogle
Radian Corporation :
Box 201088 - G Cavpar
Austin, Texas 78720 Mailing Aduress:
Bar 1249
. Lo Anpier, CA
Dear Larry, 90051-1249

Attached are the hydrocarbon gas analysis results for seven of the eight samples
submitted to (NN during August 22 - Sept. 7. All of the
samples were analyzed using a HP 5880 gas chromatograph (GPA Standard
2261-90). Daily calibration checks were performed to assure quality.

The Unit #8 sample collected by WCG at 2:00 PM on 8/30/94 was not received
until 8/6/94 and was empty (< 1 mole % hydrocarbons) when we analyzed the
sample and therefore not reported.

Also, the Unit #4 sample was not received until 9/6/84. The Unit #4 sample may
have leaked due to the high level of inerts (~ 10 mole %). This was verified by
subsequent analyses of the sample.

The sample cylinders will be vented and sent to your attention at 8501 N. Mopac,
Austin, Texas 78759,

if you have any questions, please call at (310) 806-4364.

Sincerely,

(ot

Dan Meltzer
Senior Engineer

cc.  Cregg A. Arney

John A, Thompson (w/o attachments)
Deanna Haines (w/o attachments)

H-15
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ENGINEERING ANALYSIS CENTER
BTU Content of Natural Gas by Gas Composition

PROJECT NO: GRI4-CAN-O1

REPORTED BY: S. RAZZAK

REPORT DATE: 8/31/% :
TETLocaTion: - ST YT o
SAMPLE DATE: B/23/94 13:45

37069 24910 0.8 07 00005
C6 plus 003320| 51946 44111| 325m 17 15| 00011
CARBON DIOXIDE | 0.47100 0.0 of 1519 0.0 00| 00072
OXYGEN 0.13700 0.0 o 1048 0.0 00| 00015
NITROGEN | 2.69300 0.0 o 09672 0.0 00|  0.0261
Totals > 100,00 1009.1 S096] 05912

(5) Adjusted Values (14.73 psia, 60F, Gross, , real volume basis)
HHV 10112 BTU/ real cubic

LHV 9114 BTU/real cubic foo
Spedific Gravity 0.5924

FOOTNOTES _

(1) Higher Heating Value per ideal cubic foot @ 14.696 paia

Gas Proceasors Association (GPA) Standard 2145-94

(2) Lower Heating Value per ideal cubic foot @ 14.696 pria

Gas Pracessors Suppliers Association (GPSA) Vol. II - Sec. 23 - Fig.23.2 (1987)
(3) Specific Gravity

Gas Pracessors Association (GPA) Standard 2145.94

(4) Empirical formula for compressibility factor

American Gas Association's 'l ransmission Report No. 5.

(5) Values are adjusted 10 reflect real volumes rather than ideal

volumes by dividing by the compressibility factor,

ex; (BTU/Ideal Gas Volume)/Z where Z=(Real Gas Volume/Ideal Gas Volue)

H-16
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ENGINEFRING ANALYSIS CENTER

BTU Content of Natura! Gas gGas Compasition
' [

PROJECT NO: GRI4-CAN-04
REPORTED BY: 5. RAZZAK
REPORT DATE: 8/31/%4

TEST LOCATION:

WAUKESHA FUEL OIS ~=tisien .
SAMPLE DATE: 8/24/94 12:45

n-PENTANE

C6 plus 003208/ 51946
CARBON DIOXIDE | 0.71100 0.0
OXYGEN 0.16300 0.0
NITROGEN 2.45900 0.0 : .
Totals —> |__100.00 1010.8 911.2[  0.5939|
for mixed gases
33
A = (Total SGX0 0101) 0.00600
B = (Total Non-HC)(.0070) 0.00023
Z=100365-A+B 0.99792
3) Adjusted Values (14.73 psia, 60F, Gross, Dry, real voheme basis)
HHV 1012.9 BTU/real cubic foo
LHV 913.1 BTU/real cubic foo
Specific Gravity 0.5952

FOOTNOTES _

() Higher Heating Value per ideal cubic foot @ 14.696 paia

Gas Processors Association (GPA) Stundard 2145.94

(2) Lower Heating Valne Perideal cubic foot @ 14.696 peia

Gas Procossors Suppliers Association (GPSA) Vol. 11 - Sec. 23 - Fig.23-2 (1687)
(3) Specific Gravity

Ges Processors Associstion (GPA) Standard 2145-94

(%) Empirical formula for compressibility factor

American Gas Assodation's Transmission Report No. 5.

(5) Values aze adjusted 1o reflect real volumes ruther than ideal

volumes by dividing by the compressibility factor.

ex; (BTU/ldeal Gas Volume)/Z where Z=(Real Gas Volume/Ideal Gas Volume)

H-17
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ENGINEERING ANALYSIS CENTER

BTU Content of Natural Gas by Gas Composition
>

PROJECT NO: GRI4-CAN-05
REPORTED BY: S. RAZZAK

REPORT DATE: 8/31/94 |
TEST LOCATION: m CIRRSZitivam 5o
SAMPLE DATE: '

_8/26/94 10:00

A

iso-BUTANE
n-BUTANE
is0-PENTANE
n-PENTANE

Cé plus

CARBON DIOXIDE | o.
OXYGEN A o 11088
NITROGEN | 219400 0.0 of

e

AT
L

e

KAUIAN FEnR |

P

Totals ——> . 100.00

4) Compressiblity Faclor (Z) for mixed gases
Total Non-Hydrocarbons 31
A = (Total SGX0.0101) 0.00595
B = (Total Non-HC)(.0070) 0.00022
Z=1.00369- A+ B 0.99795

FOOTNOTES ,

(1) Higher Heating Value per ideal cubic fool @ 14.696 psia
Gas Processors Assodiation {GPA) Standard 2145.94

(2) Lower Heating Value per ideal cubic foot € 14.696 psia
Gas Processors Suppliers Association (GPSA) Val. Il - Sec. 23 - Fig.23-2 (1987)
(3) Specific Gravily

Gas Processors Association (GPA) Standard 2145.94

(4) Empirical formula for compressibility factor

American Gas Association's Transmission Report No. 5.

(5) Values are adjusted to refiect real voluines rather than ideal
volumes by dividing by the compressibility factor. '

ex; (BTU/Ideal Gas Volume)/Z where Zs(Real Gas Volume/ Ideal Gas Volume)

H-18
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ENGINEERING ANALYSIS CENTER
BTU Content of Natural Gas by Ges Composition

v

PROJECT NO: GRM-CAN-08
REPORTED BY: S. RAZZAK

REPORT DATE: B/31/94 _

TEST LOCATION: mﬂ W/PEGFRUELGAS(METHANE)
SAMPLEDATE:  8/%7/94 12:35

; 0.9H 09 0.0006
n-PENTANE 0.02024| 4008.9 3706.9 0.8 08 0.0005
Cé plus 0.03334] 51946 44111 1.7 15 0.0011
CARBON DIOXIDE 0.71100 0.0 0 0.0 00 0.0108
OXYGEN 0.19800 0.0 0 0.0 0.0 0.0022
NITROGEN | 244300 0.0 0 0.0 0.0 0.0236
Totals cee> L 100.00 1007.0| 907.6 0.5917
(4) Compreasiblity Factor (Z) for mixed gases
Total Non-Hydrocarbons 34
A = (Total SC)(0.0101) 0.00598
B= (Total Non-HCX.0070) 0.00023
Z=100369-A+B 0.99795
(5 Adjusled Values (14.73 psia, 60F, Grusy,
H=V
LHV

ecific Gravity

FOOTNOTES

(1) Higher Heating Value per ideal cubic foot @ 14.696 peia

Gas Processors Association (GPA) Standard 2145-94

(2) Lower Heating Value per ideal cubic foot @ 14.696 pria

Gas Processors Supplicrs Association (GPSA) Vol. I . Sec. 23 - Fig.23.2 (1987)
(3) Specific Gravity

Gas Processors Association (GPA) Standard 2145-94

(4) Empirical formula for compressibility factor

American Gas Association's Transmission Report No. 5.

(%) Values are adjusted to reflect real volumes rather than ideal

volumes by dividing by the compressibility factor,

ex; (BTU/Ideal Gas Volume)/Z where Z=(Rea) Cas Volume/Ideal Gas Volume)
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ENGINEERING ANALYSIS CENTER
BTU Content of Natural Gas Ga Comggmhon

"

Nl iAaYy LLAw

Total Non-Hydrocarbons
A = (Tota) SG)(0.0101)
B = (Total Non-HC .0070)

FOOTNOTES :

(1) Higher Heating Valye perideal cabic foot @ 14.696 peia

Gas Processors Association (CPA) Standard 2145.9¢

(2) Lower Heating Value per ideal cubic foot @ 14.69¢ poia

Cas Processors Supplicrs Association (GPSA) Vo, I - Sec. 23 . Fig.23-2 (1987)
(3) Specific Gravity

Gas Processors Association (GPA) Standard 2145.9¢

(4) Empirical formula for compressibility factor

American Gas Association’s Transmission Report No. 5.

(5) Values are adjusted to reflect real volumes rather than ideal

volumes by dividing by the compressibility factor.

ex: (BTU/Ideal Gas Val ume)/Z whare Z=(Renl Gas Volume/1deal Gas Volume)

H-20
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PROJECT No: GRITel p—
REPORTED BY- S. RAZZAK

REPORT DATE:
TEST LOCATION:

- - Rt AS AT LV R .

BTU Content of Natural Gas C i

L WVT

T

IAIAY Ll O

0.35100 83 8.1

iso-BUTANE 0.02300 32519 3000.4 2.0068 0.7 0.7 0.0005
n-BUTANE 0.04800 32623 Jow.s 2.0068 1.6 14 0.00)0
iso-PENTANE 0.02200 4000.9 3699.0 2.0910 0.9 0.8 0.0005
N-PENTANE 0.02200 4004.9 3706.9 4910 0.9 0.8 0.0005
Cé plus 0.02500 5194.6 4411.1 A8 1.3 L1 0.0008
CARBON DIOXIDE 0.73700 0.0 0 1.519¢ 0.0 0.0 0.0112
OXYGEN 1.96800 0.0 0 11042 0.0 0.0 0.0217
NITROGEN 7.09400 0.0 0 0.9672 0.0 0.0 0.0686
Totals ——> 100.0000 2389 846.2 0.619)
(4) Compressiblity Factor (Z) for mixed .

Towl Non-Hydrocarbons 9.8

A = (Total $G)(0.0101) 0.00625

B = (Totel Non-HCX.0070) 0.00069

Z=1.00369- A+ 8 0.99812
$5) Adjusted Valyes (14.73 psia, 60F. Gross, My, real volumne basis)

HHY ) : 940.7 BTU/real cusbic foot

LHV 847.8 BTUfrea! cubic foot

Specific Gravity 0.6202

- FOOTNOTES

(1) Higher Heatlng Value per Ideal cubic foot @ 14.69¢ peia
Gas Processors Association (GPA) Stendard 2145.94
(2) Lower Heating Vaiue per ideal cobie foot @ 14.696 psia

Gas Processors Suppliers Association (GPSA) Vol. Il - Sex 23 - Fig.23.2 (1987)
(3) Specific Gravity

Gas Processors Association (GPA) Standand 2145-94

(4) Emipirieal formuia for comprassibility faetor

Amecrican Gas Association’s Transmission Repont No. S

(5) Values are adjusted to refiect real volumes rather than ideal

volumes hy dividing by the compressibility factor.

cx, (BTU/Ideal Gas Volume)Z where Z~(Real Gas Volume/ideal Gas Volume)

H-21
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ENQ!NEEEING AEALYS!S CENTER
BTU Content of Natural Gas by Gas Composition

PROJECT NO: GRI4-CAN.15

Naviiasy 1,

150, .
nPENTANE , 0.0005
{6 plus 0.02921] 5196 0.0009
CARBON DIOXIDE 0.65400 0.0 0.0105
OXYGEN U.82800 0.0 0.0091
NITROGEN 5.45000 0.0 0.0 0.0 0.0527
Totals —> 100.00 569.9 8742 0.6071
(4) Compreseiblity Factor (7). mixed pases
70
0.00613
otal Non-HC)( .0070) 0.00049
Z=1.00369-A+B 0.99805

FOOYNOTES

(1) Higher Healing Value per ideal cubic foot @ 14.69¢ poia
Cas Processors Association (CPA) Standard 2145.9¢

Gas Processors Suppliers Association (GPSA) Vol. IT - Sec. 23 - Fig.23-2 (1987)

(3) Specific Gravity

Gas Processors Association (GPA) Standard 214594

(4) Empirical formula for contpressibility factor

American Gas Association's Transmission Report No. 5.

(5) Valueg are adjusted to reflect yeal volumes rather than ideal

volumes by dividing by the compressibility factor,

ex; (BTU/Ideal Gas Volume)/Z where Z=(Real Gay Volume/Ideal Gas Volume)

H-22
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Page # 1

®
CERTIFICATE OF ANALYSIS NO. 228192

Company : RADIAN CORP.
Source : Ingersoil #9 W/SCR
Sample of : Fuel Gag

Sampled By: LD of Radian Date: 08/29/94 Time: 9:45
Remarks ¢ GRI4-CAN-16; Radian Lab. #2

For : RADIAN CORPORATION

Test By G.C. GPA Method 2261 Factors From GPA-2145, Jan. 01, 1994

Analysis: Mol % GPM at 14.650 psia

Nitzrogen ' 0.443

Carbon Dioxide 0.610

Methane 95.587

Ethane 2,703 0.719

Propane 0.463 0.127

i-Butane 0.056 0.018

n-Butane 0.056 0.018

i-Pentane 0.020 0.007

n-Pentane 0.016 0.006

Hexane Plus ' 0.046 0.020
100.000 0.915

Specific Gravity at 60 Deg. F (air=1) Perfect Gas ... 0.5830
' Real Gas ... 0.5840

Calculated Molecular Weight ... 16.88
Calculated Gross B.T.U. / Cu. £t at 14.650 psia and 60 Deg. F
Perfect Gas Dry basis ««s 1030
Saturated basis ... 1012

Deviation Factor... 0.9978

Real Gas Dry basis ... 1032
Saturated basis ... 1014
We. 7
Normal Hexane 0.023
Benzene 0.001
Ethyl Benzene <0.001
Toluene <0.001
Xylenes <0.001

H-23
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®
CERTIFICATE OF ANALYSIS NoO. 228192

Calculateaq Net B.T.U. / Cu. £t at 14.650 psia and 60 Deg. F
Perfect Gag Dry basis . e 928
Saturated basis ‘oo 912
Deviation Factor... 0.997g

Real Gas Dry'basis cee 930
Saturated basig “ee 914

Southern Petroleum Labora ories, Inz.

D
Hoo4 Jf’ﬂqum!‘dZ?‘/




Page 1

CERTIFICATE OF ANALYSIS NO. 228192

Company : RADIAN CORP.

Sample of: Fuel Gas

Sample by: LD of Radian

Sample date: 08/29/94 at 9:45

Remarks: GRI4-CAN-16; Radian Lab. #2

For: RADIAN CORPORATION September 26, 1994

Normalized to 100, 00%
Components Listed in Chromatographic Order

Component Mole % Weight ¢
- .

Nitrogen 0.443 0.734
Carbon Dioxide 0.610 1.589
Methane 95.587 90.801
Ethane 2.703 4.812 |
Propane 0.463 1.210
i-Butane ' 0.056 0.194
n-Butane 0.056 0.194
i-Pentane 0.020 0.087
n-Pentane . 0.016 0.067
2,2-Dimethylbutane ' 0.001 0.003
2,3-Dimethylbutane 0.001 0.003
4-Methyl-c-pentene-2 0.001 0.004
2-Methylpentane 0.004 0.021:
3-Methylpentane 0.002 0.012
n-Hexane ' 0.005 0.023
2,2-Dimethylpentane 0.000 0.001
Methvleyclopentane " 0.002 0.011
2,4-himethylpentane 0.000 0.001
Benzene 0.000 0.001
Cyciczhexane 0.003 0.013
2-Mezhylhexane ' 0.001 0.006
2,3-Dimethylpentane 0.000 0.002
1,1-Dimethylcyclopentane 0.000 0.001
3-Methylhexane 0.001 0.006
3,4—Dimethyl-c—pentene-2 ' 0.000 0.002
1c,3-Dimethylcyclopentane 0.000 0.001
lt,2-Dimethylcyclopentane 0.000 0.002
n~-Heptane 0.002 0.009
Methvlcyclohexane 0.003 0.018
3,4-Dimethylhexane 0.000 0.002
1c,2t,3-Trimethylcyclopentane 0.000 0.002
3-Ethylhexane 0.001 0.003
n-Octane 0.000 0.002
n-Nonane ' 0.000 0.001

H-25



Page 2

@
CERTIFICATE OF ANALYSIS NoO. 228192

Component Mole % Weight $
—_— _—
n-Decane 0.000 ' 0.002
1-Methyl-2-i-propylbenzene 0.000 : 0.001
Unknown IC11 0.000 0.002
Unknown IC1l1 : 0.000 0.003
Unknown I1C11 0.001 0.007
1,2-Dimethyl-4-ethylbenzene 0.001 0.007
Unknown IC1l1 0.000 0.002
Unknown IC11 : 0.000 0.001
1,2-Dimethy1-3—ethylbenzene 0.000 ~ 0.002
1-Ethyl-z—i-propylbenzene 0.000 0.001
n-Undecane 0.010 0.090
l-Ethyl-4-i-propylbenzene 0.001 0.008
(2-Methy1butyl)benzene 0.002 0.013
1,2,3,5—Tetramethylbenzene 0.000 0.003
1-t-Butyl-z-methylbenzene 0.000 0.001
A2 -~ 0.001 0.005
Unknown IC12 0.000 0.004
A3 0.000 0.002
A4 ' 0.000 0.003
1-Methyl-s-n-butylbenzene 0.000 0.002
1,3-Di-i—propy1benzene 0.000 0.003
1-Methyl—z-n-butylbenzene 0.000 0.001
1,2,3,4-Tetrahydronaphthalene 0.000 0.001
Naphthalene 0.000 0.002
100.000 100.000

ol Y g b
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AUSVOC

_ ‘ Chain of Custody
Canistzr #: /‘/ ( i‘/é .

Projectzﬁ& C‘"‘ﬂ #%
(™ FPA TBA)

To Be Completed By Field Sample -
\Field ID: - . A%, 0Z

. 1t ne: ( D .' - . 4
aFy - ;_‘T/:e/ me et ,’

Sample ¢o||ect9¢'

Sampling Site: _
OVA Reading (Peak):
Samprer's Initials:

Field Pressures (PSIG): Commenté: Wi Ké&k M%‘\\'L ‘(“;AQ.( GQ—9

Ve =20 "

. [
V"‘ :J..l.g 6
_

Date/init. Value Initial Lab . VFR # / 35

B (ppbV-C) Pressure Date/Init,
1. Canister cleaned -4-(Y -~ . : -/ ‘/Z(’/ -~ PSIG  Cleanea: /
2. Canister blanked &) & .20 APL = _@Psm Blanked: J
3. Canister humidified / apF = JL.7 5 PSIG Calibrated: /
4. Canister reblanked I — APL - APF -LZ‘}PSIG Turns = J
5. Canister evacuated % 7 Ler mi/min = __ s |
6. Canister shipped gé%li
7. Canister received - C/_(‘-/, £, i e
8. Analysis completed 41‘5 44 , Qé o ;;;_/-—'" -
9. Sample discarded / - -

0 Be Completed By Lab (Part Two)

Parameter Dilution 1 . Dllution 2 Dilution 3 Dilution 4

Initial Pressure - % _
Final Pressure -*_.Z-Z W

Add Dumen@mr. N,y L. 70//{, ’{J | |

-
Dilution Factor ML'U:‘ i

FINAL Dilution Factor L

Dilution Date i’& "/ ‘/ ‘ g:
Dilution Time __Laa_l) 2
Initials v R B

REPORT : . ‘
H-28 |
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AUSVOC

Chain of Custody

Proje;t: M_E’

M\ FP

TBA) -

Field ID:

Sample Collected:
Sampling Site:

OVA Reading (Peak):
Sampier's Initials:

To Be Completed By Field Sample

CRT Y —CAN-04

Start Ti

ﬁate: g/ Zé
I

320

me.

nd Time;

Circie One:

2 Dup Blank)
S

.y
[

Field Pressures

- {
ve—ad2"

Comments: G.ra.b SW/Q,

H-29

i ' r 3
;oo Date/Init. Value initial Lab VFR # MO"’\__Q« ,_ .
. .. (ppbV-C) Pressure Date/Init.
1. Canister cleaned % S~ -/ l//f',, PSIG Cleaned: J
- -

2. Canister blanked g 1€ _.L APL = . J PSIG Blanked: _¢ ]
3. Ca¥ster humidified / APF = PSIG Calibrated: J
4. Canister reblanked APL - APF = QQLPSIG Tumns = J.
5, Canister evacuated mL/min =« ___ /
6. Canister shipped
7. Canister received
8. Analysis completed
9. Sample discarged /

Parameter Dilution 1 Dilution 2 Diiution 3 Diiution 4
Initial Pressure - / ‘/ / /
Final Pressure -
Agd Dilutent (He, Air, N, 22, L0 £/ //, ‘
Dilution Factor 0 . / lo / Q
FINAL Dilution Factor P
Dilution Date g=/e{9
Dilution Time _[%
initials

REPORT

8-93-38371
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AUSVOC

ADIA

cCoRrFOoORATION

' , ‘ Chain of Custody
L {-; \ ;
Canister #: ” 79 ; ' Project:!
- M FPAS  TBa)
gttt o D T T

. Circle One: _

Field D: & _GrLI_,‘/ Ay +0% & Routing) Dup  Blani
Sample Collected: Date: _/; 7’/@9‘ Start Time a‘ %T End Time: /3,03
Sampiing Lite: __DAW 50 F C-u (@ :
OVA Reading (Peak): =

Sampler's Initials:

J@s
Mt pe_ ] f/»be.( (‘7&5

o Be Completed By Lab (Part One)

Date/Init. Value ~ Initial L . VFR #

Field Pressures ‘P‘E%’i) Comments QK @ 4 Vai \/'Q— 0 TWC’ (t "V\-U ‘HM ; -

(ppbv-c) Pregsure - Date/Init.

1. Canister cleaned LS ; 6-’ L. / V.Z V PSIG Cleaned: /
2. Canistef blanked G-55Y - L4 AN R _Z%_];PSIG Blanked: J
3. %am‘stey humidified / : APF 2 . =0 PSIG Calibrated: /
4. Canister reblanked — APL - APF = D07 PSIG Tums = / ‘
5. Canister evacuated ~J- 1L ' mL/min = _ 4 :
6’ Canister shipped 7/" 1.E~ - - |
7. Canister received 8-, - —_— o
8. Analysis compieted -14-4 / _— . 1
9. Sampie discarded / ' -

- v
|

Parameter Dilution 1 Dllutloki Dilution 3 . Dliutlon 4
Initial Pressure . 4/2 ‘//‘/ / .
Final Pressure -‘-ﬂr 7 -
Add Dl|ute@|r N,) r 2. 2.0 / W /,.
087"

“W:utian Faclor H‘ 7 3
“iINAL Dilution Factog
Dilution Date j"/( ’f 4 :
Dilution Time /A2 .

8-93-38371

B . -
Initials M .



55 T-22~80

=

o

13

FJ

-

Ui

n

W 4t

B B

= an

. seoe LUGSHY JO OHA »ee
¥9°€6 otr°t €13 T09°0 0vox ¥6/L1/30 ¥6/60/90 ¥6/60/80 Y-OVSH 06501
§3°¢6 $0°T 9Tt £09°0 50T $6/60/80  ¥6/10/60  ¥6/10/80 V-OVOlK  60¥aL.
e sanusn -a L L] - 1 7 L L F 1] Lo D] M1 EmSNSasan -l LR T==ms
nhaLIX T zod ang ols peacway V0 e3sg  eaFI0ejjI quy ar
e3ug °3uq

BY/IVOO0S8 QI WEKOLEQD TLSE UX MMLn

- ¥6/T£/80 OL ¥6/10/00

. 1¥0ddd X004 SMILE0d NIG

g T_EoNa (SaTN) MAIS2E BMISGEDOUS HOILGMMOAMI LENEUNSVIR

TTEHNZOT  96/CC/80 LTS




Page # 1-

H.4 Campaign 5

®
CERTIFICATE OF ANALYSIS NO. 229244

Company ¢ RADIAN CORP. :
Source : Field: Turbine Fuel Gas Test # 3
Sample of : Natural Gas

Sampled By: JM of Radian Date: 10/05/94 Time: 14:50
For : RADIAN CORPORATION

Test By G.C. GPA Method 2261 ~ Factors From GPA-2145, Jan. 01, 1994

Analysis: Mol % GPM at 14.696 psia
Nitrogen 1.278

Carbon Dioxide 0.057

Methane 95.346

Ethane 3.100 0.827
Propane 0.197 0.054
i-Butane 0.010 0.003
n-Butane 0.012 0.004

100.000 0.888

Specific Gravity at 60 Deg. F (air=1) Perfect Gas ... 0.5770
Real Gas ... 0.5780

Calculated Molecular Weight ... 16.71
Calculated Gross B.T.U. / Cu. ft at 14.696 psia and 60 Deg. F
Perfect Gas Dry basis ... 1024
Saturated basis ... 1006
Deviation Factor... 0.9979

Real Gas Dry basis ... 1026
Saturated basis ... ' 1008

wt%

Normal Hexane <0.001

Benzene <0.001
Ethyl Benzene «4£0.001
Toluene 20.001

Xylenes <0.001

H-32



Page 1

CERTIFICATE OF ANALYSIS NO. 229244

Company: RADIAN CORP.
Sample of: Natural Gas
Sample by: JM of Radian

Sample date: 10/05/94 at 14:50
For: RADIAN CORPORATION October 19, 1994

Normalized to 100.00% -

Components Listed in Chromatographic Order

Component Mole % Weight %
Nitrogen 1.278 2.142
Carbon Dioxide 0.057 0.150
Methane 95.346 91.532
Ethane 3.100 5.578
Propane 0.197 0.520
i-Butane 0.010 0.035
n-~-Butane - 0.012 0.042
i-Pentane 0.000 0.001
n-Pentane 0.000 0.001
2-Methylpentane 0.000 0.000
3-Methylpentane 0.000 0.000
n-Hexane 0.000 0.000
100.000 100.000

PRt e ‘g f"

H-33



Page # 2

®
CERTIFICATE OF ANALYSIS NO. 229244

Calculated Net B.T.U. / Cu. £t at 14.696 psia and 60 beg. F
Perfect Gas Dry basis ' ‘e 922
Saturated basis ... 906

Deviation Factor... 0.9979

Real Gas Dry basis .o 924
Saturated basis ... 908

Southern Petroleum Laboratories, Inc.

H.34 Vol R g Ay
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W Chaly of Custody' Record \._M. “
o _ . ' _ Page \ of
PROJECT ANALYSES
GRT stn? #@ @
SITE / 2
- g
COLLECTE] ignature, = . 3
D BY (Sig ~C\L\>%JAA\ m
' m SAM ID NO.
FIELD SAMPLE I.D. SAMPLE MATRIX DATE/TIME REMARKS {for lab use only)
Tardine  Tof+4 3 Motk e 10/5 /a4 -
600 Bosfee TS Y Jo/ ¢ [14
N*u@ m&&.\ J.n\\\uuq | ) \Q\%\a\x%
Lanc Heath T3 | 4 1o/ /34
Smafl Heafn f13] Iof £ [14
wy
£, 2
41
/Y
REMARKS RELINQUISHED BY. DATE | TIME
: \v \ >m..,. w \‘.vh, J.
RECEIVED BY: DATE | TIME | RELINQUISHED BY: DATE | TIME | RECEWVED BY. DATE | TIME | RELINGUISHED B/ DATE | TiME

4-8B-30337
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o
, \ SRRy H.5 Campaign 6
Source: WALLS : Report Date: 11/04/199k
Station #: UNIT 10 FUEL GAS Sample Date: 11/04/94
" Station Name: UNIT 10 FUEL GAS Flowing Pressure: 30 psig
Field: cEEEnEmymy Flowing Temp.: 60 F
Method: c:\ezchrom\methods
File: c:\ezchrom\chrom
Gas Analysis by Chromatograph
Name Mole % BTU SG GPM
Nitrogen 1,097 0.000 0.011
Methane 94.240 956.199 0.522
CO2 1.303 0.000 0.020
Ethane 2.765  49.156 0.029  0.741
H2S 0.000 0.000 0.000 :
Propane 0.410 10.364 0.006 0.113
1-Butane 0.056 1.829 0,001 0.018
n-Butane 0.062 - 2.032 0.001 0.020
i-Pentane ' 0.018 °  0.724 0.000 0.007
n-Pentane 0.013  0.524 0.000 0.005
Hexanes~Plus 0.036 1.855 0.001 0.016
Ideal Total 100.000 1022.682 0.592 0.919.
Gross BTU/Real Cu. Ft. Gasoline Content
(@ 60 deg F, 14.730) : Propane GPM = 0.113
"Dry = 1024.908 Butane GPM = 0.038
Sat, = 1008.275 Gasoline GPM = 0.027
Actual = 1024.908 26# Gasoline GPM = 0.047
( 0.000 1lbs. water/MMCF) Total GPM = 0.178
Real Specific Gravity Calculated = 0.5927
On-Site Specific Gravity = 0.0000
Gas Compressability = 0.9978
Remarks:

H-36
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"""

Source: ‘WALLS Report Date:

( 0.000 lbs. water/MMCF) Total GPM

Real Specific Gravity Calculated = 0.5924
on-Site Specific Gravity = 0.0000

Gas Compressability = 0.9978

11/04/1994
station #: UNIT 10 FUEL GAS Sample Date: 11/04/94
station Name: UNIT 10 FUEL GAS Flowing Pressure: 30 psig
Field: iy Flowing Temp.: 60 F
Method: c:\ezchrom \methods’
File: c:\ezchrom\chrom\ 1
Gas Analysis by Chromatograph
Name Mole % BTU sG GPM
Nitrogen 1.090 0.000 0.011
Methane 94,254 956.341 0.522
Co2 1.302 0.000 0,020
Ethane 2.756 48.996 0.029 0.739
H2S 0.000 0.000 0.000 |
Propane 0.428 10.819 0.007 0.118
i-Butane 0.055 1.797 0.001 - 0.018
n-Butane 0.062 2.032 0,001 0.020
i -Pentane 0.018 0.724 0.000 0.007
n-Pentane 0.013 0.524 0.000 0.005
Hexanes-Plus 0.022 1.134 0.001 0.010
Ideal Total 100.000 1022,365 0.591 0.916
Gross BTU/Real Cu. Ft. . Gasoline Content
(@ 60 deg F, 14,730) . Propane GPM = 0.118
Dry = 1024.588 _ Butane GPM = 0.038
Sat. = 1007.960 Gasoline GPM = 0.021
Actual = 1024,.588 26# Gasoline GPM = 0.041
= 0.177

H-37




Method: c¢:\ezchrom\me
File:

S

e
SRR

Source: JONES , Report Date:
Station #: 14-480-01-3 2 Sample Date:
Station Name: sucr Flowing Pressure:
Field: = Flowing Temp.:

thods \E——

c:\ezchrom\chrom\14480. 1

Gas Analysis by Chromatograph

11/04/1994
05r11/94
500 psig
60 F

Name Mole % BTU 8G GPM
Nitrogen 1.498 0.000 0.014
Methane 94.328  957.091 0.522
Co2 0.999 0.000 0.015
Ethane 2.642 46,970 0.027 0.708
H2S8 0.000 0.000 0.000
Propane 0.357 9.024 0.005 0.099
i-Butane 0.073 2.385 0.001 0.024
n-Butane 0.060 1.966 0.001 0.019
i-Pentane 0.013 0.523 0.000 0.005
n~Pentane 0.010 0.403 0.000 0.004
Hexanes-Plus 0.020 1.031 0.001 0.009
Ideal Total 100.000 1019.392 ;0.589” 0.867 |
==
Gross BTU/Real Cu. Ft. Gasoline Content
(@ 60 Propane GPM = 0.099
Dry . Butane GPM = 0.043
Sat. = 1005.000 Gasoline GPM = 0.017
Actual = 1021.578 26# Gasoline GPM = 0.036
( 0.000 lbs., water/MMCF) Total GPM = 0.159
Real Specific Gravity Calcuiated = 0.5899
On-Site Specific Gravity = 0,0000
Gas Compressability = 0.9979
Remarks:

—
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Source:
Station #:
Station Name:

Flelad:

WALLS
UNIT 10 FUEL GAS
UNIT 10 FUEL GAS

Flowing Pressure:
Flowing Temp.:

Method: c:\ezchrom\methods \[Ma

File:

Name
Nitrogen
Methane
co2
Ethane
H2S
Propane
i-Butane

n-Butane

c:\ezchrom\chron\QNN. 1

i-Pentane

n-Pentane

Hexanes-Plus

Idezal Total

Gross
(@ 60
Dry
Sat.
Actual

( 0.00

Remarks:

BTU/Real Cu. Ft.
14.730).
1024.588 ——

deg F,

0

1007.960
1024.588

100.000

Mole %
1.090
94,254
1.302
2.756
0.000
0.428
0.055
0.062
0.018
0.013

0.022

lbs. water/MMCF)"

Real Specific Gravity Calculated =

BTU
0.000
956. 341
0.000
48.996
0.000
10.819
1.797
2.032
0.724
0.524
1.134

Report
Sample

SG
0.011
0.522
0.020
0.029
0.000
0.007
0.001
0.001
0.000
0.000

0.001

Date:
Date:
30
60

Gas Analysis by Chromatograph

'GPM

0.739

0.118
0.018
0.020
0.007
0.005

0.010

1022, 365( 591 “HNE 916

Gasoline Content

Propane GPM = 0.118
Butane GPM = 0,038
Gasoline GPM = 0.021
26# Gasoline GPM = 0,041
Total GPM = 0,177

0.5924

On-Site Specific Gravity = 0.0000

Gas Compressability =

0.9978

H-39
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Sample Coffected 11 /5/94

***#*************************#*****************************************

STREAM # 1 Nov. 7, 1984
Batech J-2 Schedule 2205
COMP UMOL% MOL%
H2S 0.00 0.00
N2 1.33 1.33
Ci 94.50 94.04
Ccoz 1.26 1.25
c2 2.76 2.75
C3 0.51 0.51
IC4 0.04 0.04
NC4 0.06 0.06
ICS 0.00 0.00
NC5 0.00 0.00
C6+ 0.02 0.02
Total Normalized Mol% = 100.00

9:35

GPM

0.000

0.000
0.000
0.000
0.736
0.141
0.013
0.019
0.000
0.000
0.008

ARC-00000-0-94-311-311-J-01-00-00000
0000 0133 9404 0125 0275 0051 0004 0006 0000 0000 0002 0593 00917 1020

00-000-00 ©

Record: 23

S UMMARY

Base Mol % 100.48

Total GPM 0.917
- Real SPGR 0.593
Real BTU 1020
Total SPHT 1.304
yA 0.9978

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

STREAM # 1 Nov. 7, 1994 9:48
Batch J-2 Schedule 2205

COMP UMOL% MOL% GPM
H2S 0.00 "0.00 0.000
N2 1.03 1.03 0.000
Ci1 94.64 94,42 0.000
co2 1.26 1.26 0.000
c2 2.78 2.77 0.741
C3 0.43 0.42 0.116
IC4 0.04 0.04 0.013
NC4 0.06 0.06 0.019
IC5 0.00 0.00 0.000
NC5 0.00 0.00 0.000
Cé+ 0.00 0.00 0.000
Total Normalized Mol% = 100.00

ARC~00000-0-94-311-311-J-01-00-00000

00-000-00 0

Record: 24

SUMMARY

Base Mol % 100.24

Total GPM 0.889
Real EPGR 0.890
Real BTU 1021
Total SPHT 1.304

2 0.9978

0000 0103 9442 0126 0277 0042 0004 0006 0000 0000 0000 0590 00889 1021
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Source: WALLS Report Date: 11/07/19¢ "
Station #: TURB. Sample Date: 11/07/94
Station Name: TURB. Flowing Pressure: 3¢ peig
Field: ymyr Flowing Temp.: 60 F
Method: c:\ezchrom \me thods iy
File:  c:\ezchrom\chron\yullll}. 1
Gas Analysis by Chromatograph
Name Mole % BTU SG GPM
Nitrogen 2.239 0.000 0.022
Methane 93.676 950.476 0.519
co2 0.584 0.000 0.009
Ethane 2.990 53.156 0.031 0.802
H2S 0.000 0.000 0.000
Propane 0.326 8.240 0.005 0.090
PeBulans 0.075 2.450 0,002 0.025
n-Butane 0.065 - 2.130 0.001 0.021
i-Pentane 0.015 0.603 0.000 0. 006
n-Pentane 0.012 0.483 0.000 0.004
Hexanes-Plus 0.018 0.928 0.001 0.008
Ideal Total 100.000 1018.467 0.589 0.954
Gross BTU/Real Cu. Ft. Gasoline Content
(@ 60 deg F, 14.720) Propane GPM = 0,090
Dry = 1020.633 Butane GPM = 0.045
Sat. = 1004.070 Gasoline GPM = 0.018
Actual = 1020.633 26# Gasoline GPM = 0.038
( 0.000 lbs. water/MMCF) Total GPM = 0.153
Real Specific Gravity Calculated = 0.5905
On-Site Specific Gravity 0.0000
Gas Compressability = 0.9979
Remarks:
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Source: WALLS

Report Date: 11/07/1994

Station #: TURB. Sample Date: 11/07/94
Station Name: TURB. Flowing Pressure: 3p psig
Field: : Flowing Temp.: 60 F

Method: c:\ezchrom\methods
File: c:\ezchrom\chrom .1

Gas Analysis by Chromatograph

Name Mole % BTU sG GPM
Nitrogen 2.315 0.000 0,022
Methane 93.628 949,989 0.519
Co2 0.548 0.000 0,008
Ethane 2.999 53.316 0.031 0,804
H2S 0.000 0.000 0.000
Propane 0.325 8.215 0.005 0.090
i-Butane ' 0.078 2.548 0,002 0.026
n-Butane 0.064 2.098 0.001  0.020
i-Pentane 0.014 _ 0.563 0.000 0.005
n-Pentane 0.011 0.4432 0.000 0.004
Hexanes-Plus , 0.018  0.928 0.001 0.008
Ideal Total 100.000 1018.099 0.589 0.957
Gross BTU/Real Cu. Ft. . Gasoline Content
(@ 60 deg F, 14.730) Propane GPM = 0.090
Dry = 1020.262 Butane GPM = 0,046
Sat. = 1003.705 Gasoline GPM = 0.017
Actual = 1020.262 26# Gasoline GPM = 0.037
( 0.000 lbs. water/MMCF) Total GPM = 0,153
Real Specific Gravity Calculated = 0.5905
On-Site Specific Gravity = 0.0000

Gas Compressability = 0.9979

Remarks:
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Source: WALLS Report Date: 11/08/19%.
Station #: (M TURB. - Sample Date: 11/08/94
Station Name: @@ TURB. Flowing Pressure: 30 psig

Field: S Flowing Temp.: 60 F

Method: c¢:\ezchrom\methods ey
File: c:\ezchrom\chrom \{EP. 1

Gas Analysis by Chromatograph

Name . Mole % BTU sSG GPM
Nitrogen 2.221 0.000 0.021
Methane 93.363 947.300 0.517
Co2 0.607 0.000 0.009
Ethane 3.428 60.943 0.036 0.919
H2S 0.000  0.000 O0.000
Propane 0.299 7.558 0,005 0.083
i-Butane 0,035 1.143 0.001 0.011
n-Butane 0.027 . 0.885 0.001 0.009
i-Pentane 0.007 0.281 0.000 0.003
n-Pentane 0.005 0.201 0.000 0.002
Hexanes-Plus 0.008 0.412 0.000 0.003
Ideal Total 100.000 1018B.724 0.590 1.029
Gross BTU/Real Cu. Ft. Gasoline Content
(@ 60 deg F, 14.730) Propane GPM = 0.083
Pry = 1020.894 Butane GPM = 0,020
Sat. = 1004,327 Gasoline GPM a 0.008
Actual = 1020.894 26# Gasoline GPM = 0.016
( 0.000 lbs. water/MMCF) Total GPM = 0.110
Real Specific Gravity Calculated = 0.5908
On-Site Specific Gravity = 0.0000
Gas Compressability = 0.9979
Remarks:
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‘ .

Source: walLls Report Date: 11/08/1994
Station #: oSS TURE. . Sample Date: 11/08/94
Station Name: @EEENN TURE. Flowing Pressure: ag psig

Field: L) Flowing Temp,: 60 'F

Methdd: c:\ezchrom\methods\
File: c:\ezchrom\chron . 1

Gas Analysis by Chromatograph

Name Mole ¢ BTU SG GPM
Nitrogen 2.199 0.000 0.021
Methane 93,395 947,625 0.517
co2 0.599  0.000 o0.009
Ethane 3.435 61.068 0.036 0.921
H2s 0.000 0.000 0.000
Propane 0.294 7.432 0.004 0.081
i-Butane 0.033 1.078 0.001 . 0.011
n-Butane 0,027 0.885 0.001 0.009
i-Pentane 0.007 0.281 0.000 0.003
n-Pentane 0.005% 0.201 0.000 0,002
Hexanes-Plus_ : 0.006 0.309 0.000 0.003
Ideal Total 100,000 1018.879 0.590 1.028
Gross BTU/Real Cu. Ft. ' Gasoline Content
(@ 60 deg F, 14.730) Propane GPM = 0.081
Dry = 1021, 048 Butane GPM = 0.019
Sat. = 1004.479 Gasoline GPM = 0.007
Actual = 1021.048 - '~ 26# Gasoline GPM = 0.016
( 0.000 1lbs. water/MMCF) Total GPM = 0.108

Real Specific Gravity Calculated = 0.5905%
On-Site Specific Gravity = 0,0000

Gas Compressability = 0.9979

Remarks:
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Source: WALLS Report Date: . 11/09/1994
Station #: 16-320-01 : Sample Date: 11/09/94
Station Name: @M. FUEL Flowing Pressure: 30 psig

Field: — Flowing Temp.: 60 F

Method: c:\ezchrom\methods N
File: c:\ezchrom\chronVilllilP. 1

Gas Analysis by Chromatograph

Name Mole % BTU SG GFM
Nitrogen 1.314 0.000 0.013
Methane 93.561 949.309 0.518
co2 1.205 0.000 0.018
Ethane 3,400 60,445 0.035 0.911
H2S 0.000 0.000 0.000
Propane 0. 366 9.252 0.006 0.101
i-Butane 0.044 1.437 0.001 0.014
n-Butane . 0.051 1.671 0.001 0.016
i-Pentane 0.016 0.643 0.000  0.006
n-Pentane 0.012 0.483 0.000 0.004
Hexanes~Plus 0.031 1.597 0.001 0.014
Ideal Total 100.000 1024.839 0.594 1.067
Gross BTU/Real Cu. Ft. Gasoline Content
(@ 60 deg F, 14.730) Propane GPM = 0.101
Dry = '1027.080 _ Butane GPM = 0.031
Sat. = 1010.411 : Gasoline GPM = 0.024
Actual = 1027.080 26# Gasoline GPM = 0.040
( 0.000 lbs. water/MMCF) Total GPM = 0.155

Real Specific Gravity Calculated = 0.5948
On-Site Specific Gravity = 0.0000

Gas Compressability = 0.9978

Remarks:
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Source: WALLS ' Report Date: 11/09/1994

Station #: 16-320-01 ' Sample Date: 11/09/94
Station Nanme: Flowing Pressure: 3ap psig
Field: ' Flowing Temp.: 60 F.

Method: c: \ezchrom\rethods \ ey
File: ¢:\ezchrom\chrom (s 1

Gas Analysis by Chromatograph

Name Mole % BTU  SG GPM
Nitrogen 1.300 0.000 0.013
Methane 93.578 949.482 0.518
co2 1.197 0.000 0.018
Ethane 3.400 60,445 0.035 .0.911
H28 0.000 "0.000 0.000
Propane 0.371 9.378 0.006 0.102
1-Butane 0.043 1.405 0.001 0.014
n-Butane 0.051 1.671 0.001 0.016
i-Pentane 0.016 - 0,643 0,000 0.006
n-Pentane 0.012 0.483 0.000 0.004
Hexanes-Plus 0.032 1.649 0,001 0.014
Ideal Total 100.000 1025.156 O.594 1.068
Gross BTU/Real Cu. Ft. Gasoline Content
(@ 60 deg F, 14.73230) Propane GPM = 0.102
Dry = 1027.400 _ Butane GPM = 0,030
Sat. = 1010.724 Gasoline GPM = 0.024
Actual = 1027.400 26# Gasoline GPM = 0.040
( 0.000 1bs. water/MMCF) Total GPM = 0.157

Real Specific Gravity Calculated = 0.5947
On-Site Specific Gravity = 0.0000

Gas Compressability = 0.9978

Remarks:
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Source: WALLS

Report Date:

11/10/1994

psig

Station #: 16-320-01 Sample Date: 11/10/94
Station Name: FUEL Flowing Pressure: 30.
Field: Flowing Temp.: 60 F
Method: c¢:\ezchrom\methods\Olunar
File: c:\ezchrom\chrom 1
Gas Analysis by Chromatograph
Name Mole % BTU 86 GPM
Nitrogen 1.187 0.000 0.011
Methane 94.366 957.477 0.523 s
Co2 1.390 0.000 0O0.021
Ethane 2.494 44,338 0.026 0.669 7tk
H28 0.000 0.000 0.000
Propane 0.391 9.883 0,006 0.108
i-Butane 0.056 1.829 0.001 0ﬂ018
n-Butane 0.064 2.098 0.001 0.020
i-Pentane 0.018 0.724 0.000 0.007
n-Pentane 0.014 0.564 0.000 0.005
Hexanes-Plus : 0.020 1.031 0.001 0.009
Ideal Total 100.000 1017.944 0.591 0.836
Gross BTU/Real Cu. Ft. Gasoline Content
(@ 60 deg F, 14.730) Propane GPM = 0.108
Dry = 1020.142 Butane GPM = 0.039
Sat., = 1003.589 Gasoline GPM = 0.020
Actual = 1020.142 26# Gasoline GPM = 0.041
( 0.000 lbs. water/MMCF) Total GPM = 0.167
Real Specific Gravity Calculated = 0.5920
On-Site Specific Gravity = 0.0000
Gas Compressability = 0.9978
Remarks:
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Source: WALLS Report Date: 11/10/1904
Station #: 16-320-01 Sample Date: 11/10/94
Station Name: @S FUEL Flowing Pressure: 30 peig

Field: P | Flowing Temp.: 60 F
Method: c:\ezchrom\methods
Fille: c:\ezchrom\chrom .1

Gas Analysis by Chromatograph

Name Mole % BTU 8G GPM
Nitrogen 1.161 0.000 0.011
Methane 94.430 958.126 0.523
Cco2 1.380 0.000 0.021
Ethane 2.475 44.001 0.026 0.663
H28S 0.000 0.000 0.000
Propane 0.382 9.656 0.006 0.106
i-Butane ‘ 0.055 1.797 0.001 0.018
n-Butane 0.064 2,098 0.001 0,020
i-Pentane : 0.019 0.764 0.000 0.007
n-Pentane 0.014 0.564 0.000 0,005
Hexanes-Plus : 0.020 1.031 0.001 0.009
Ideal Total 100.000 1018.035 0.591 | 0.828
Gross BTU/Real Cu. Ft, : Gasoline Content
(@ 60 deg F, 14.730) Propane GPM = 0.106
bPry = 1020,232 Butane GPM = 0.038
Sat. = 1003.678 Gasoline GPM = 0,021
Actual = 1020.232 26# Gasoline GPM = 0.041
( 0.000 lbs. water/MMCF) Total GPM = 0,165

Real Specific Gravity Calculated = 0.5916
On-Site Specific Gravity = 0.0000

Gas Compressability = 0.9978

Remarks:
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Source: WALLS Report Date: 11/14/1994
Station #: 16-320-01 Sample Date: 11/14/94
Station Name: . FUEL Flowing Pressure: 30 psig

Field: _ Flowing Temp.: 60 F

Method: c¢:\ezchrom\methods Ay
File: c:\ezchrom\chrom iy

Gas Analysis by Chromatogréph

Name Mole % BTU sG GPM
Nitrogen 1.112 0.000 o0.011
Methane 94.260 956.401 0.522
Co2 1.274 0.000 0.019
Ethane 2.744 48,783 0.028 0.736
H2S 0.000 0.000 0.000
Propane 0.411 10.389 0.006 0.114
1-~Butans 0.066 2.156 0.001 0.022
n-Butane 0.070 2.294 0.001 0.022
i-Pentane 0.021 0.844 0.001 0.008
n-Pentane 0.016 0.644 0.000 0.006
Hexanes-Plus 0.026 1.2340 0.001 0.011
Ideal Total 100.000 1022.852 0.591 0.918
Gross BTU/Real Cu. Ft. ' Gasoline Content
(@ 60 deg F, 14.730) Propane GPM = D.114
Dry = 1025.077 Butane GPM = 0.044
Sat. = 1008,441 Gasoline GPM = 0.025
Actual = 1025.077 26# Gasoline GPM = 0.047
( 0.000 lbs. water/MMCF) Total GPM = 0.182
Real Specific Gravity Calculated = 0.5925
On-Site Specific Gravity = 0.0000
Gas Compressability = 0.9978
Remarks:
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Source: WALLS Report Date:
Station #: 16-320-01 Sample Date:
Station Name: FUEL Flowing Pressure:
Field: Flowing Temp.:

Method: c:\ezchrom\methods\
File: ¢:\ezchrom\chrom

Gas Analysis by Chromatograph

Name Mole % BTU SG GPM

Nitrogen ' 1,198 0.000 0.012

Methane 94.402 957.842 0.523

co2 1.306 0.000 0.020

Ethane 2.554 45.405 0.027 0.685
H2s 0.000 0.000 0.000

Propane 0.347 8.771 0.005 0.096
i-Butane 0.07¢ 2.287 0.001 0.023
n-Butane 0.068 2.229 0.001 0.021
i-Pentane 0.019 0.764 0.000 0.007
n-Pentaﬁe 0.014 .0.564 0.000 0.005
Hexanes-Plus | 0.022 1.134 0.001 0.010
Ideal Total 100.000 1018.995 0.590 0.847

11/15/1994
11/15/94
30 psig
60 F

Gross BTU/Real Cu. Ft. Gasoline Content
(@ 60 deg F, 14.730) Propane GPM = 0.096
Dry = 1021.195 Butane GPM = 0.044
Sat. = 1004.624 Gasoline GPM = 0,022
Actual = 1021.195 26# Gasoline GPM = 0.043
( 0.000 1bs,. water/MMCF) Total GPM = 0Q.162

Real Specific Gravity Calculated = 0.5915

' On-Site Specific Gravity = 0.0000

0.9978

Gas Compressability =

Remarks:

= H-52




Appendix |
Quality Assurance and Quality Control (QA/QC)

This appendix presents the CEMS calibration drift and bias summaries and GC calibration
data, The CEMS drift tables include the analyzer range, calibration drift for zero and span,
and the span concentration. The CEMS bias tables include the analyzer range, QC input,
QC response, percent bias, and the relative standard deviation. Where available, the GC
QA/QC summary tables present linearity, drift, standard deviation, and relative standard
deviation.



I.1.1 CEMS Calibration Drift/Bias Summary

CALIBRATION DRIFT
GRI CAMPAIGN 2
Calibration Drift Span
Date Analyzer Range Zero Span Concentration
03-12-94 Q2 25 -0.18 -0.28 20,9
co2 20 0.03 -0.05 17.97
co 20000 -0.03 -4.26 20000
NOx 1000 0.22 -10.36 936
THC 10000 =0.03 0.59 998.7
03-13-94 02 25 -0.09 -0.32 20.9
co2 20 0.08 0.45 17.97
co 20000 -0.01 -0.17 20000
NOx 2500 -0.02 -1.83 936
THC 10000 0.01 0.09 998.7

Note: Drift calculated for only those ry
90 percent and Speeds greater t

the report.

sdg/gri<cpa
draft/final-rpt. w33

ns performed at loads greater than
han 95 percent except as noted in

Campaign 2

CALCULATED
RESPONSE (PPM) -

ZERO  SPAN
- -0.044 2083
0.005  17.96
-6.817 19149
2249 8324
-2.83 10576
-0.022  20.82
0.015  18.06
-1.849 19966
-0.452  ggp.2
1.019  1007.61
July 1995

298-130-33-06




QC BIAS

GRI CAMPAIGN 2

Date Analyzer Range QC Input | Response | Bias (%) | RSD (%)

03-12-94 02 25 14.02 14.03 0.04 -
Co2 20 10 8.53 -7.35 -

co 20000 15020 13778 -6.21 -

NOx 1000 248 244 -0.40 -

THC 10000 667.7 _ 545.7 -1.22 -

03-13-94 02 25 14.02 14.08 0.24 -
co2 20 10 8.5 -7.50 -

Cco 20000 15020 13846 -5.87 -

NOx 2500 786 741.7 -1.53 -

THC 10000 165.7 150.6 -0.15 -

Note: Bias calculated for only those runs performed at loads great
and speeds greater than 95 percent except as noted in the

I-3

report.

er than 90 percent



.1.2 GC Calibration Data

— CEM QC SUMMARY

CALIBRATION GASES

02 ALM039913 20,9 %
co - 20000 PPMV
coz2 . 17.97 %
THC CC20348 998.7 PPMV\C3He
NOx AAL4340 936 PPMV Ni _ -
.802 BBE€703 4005 PEMV | s
\\\
C T
3-09-94  CBRT. OBSBRVED % COMMENT N
coNe. CoNC. REC.
02 % 14.02 14.13 100.8 02,C0,C02 CYL.#ALMO032250
THC PPMV  165.7 144.6 87.3 THC CYL.#ALMO39815 (497ppw CH4)
coO PEMV 15020 13603 90.6
o2 & 10 8.2 82.0
NOX PPMV 786 781.3 99.4 NOx CYL.#1lig24
502 PPMV 1997 2024 101.4 502 CYL.#CC105415
3-10-94 CERT. OBSBRVED % COMMENT
CcoNe, CONe. REC.
0z & 14.02 - 14.23 101.5 AMETEK O2 ANALYZER PAILBD DURING TBS
 JMETBK o2
THC PEMV  €67.7 . 623.5 93.4 THC CYL.#ALM29877 (2003ppm CH4)
CO PEMV 15020 132563 90.3
oz & 10 B.47 84.7
NOX PPMV 786 750 100.5
502 PEMV 1997  2066.5 103.8
3-11-94 CERT. OBSERVED L1 COMMENT
CONC. CONC. REC,
o2 % 14.02 14.07 100.4 ©2 ON SERVOMEX ANALYZER
THC PEMV  667.7 558 83.6 s
O PPMV 15020 13843 92.2 :
co2 % 10 9.4 94.0 €02 SPAN CUT TO 1/2 IN CAL. TO ENABL
NOX PEMV 248 242.7 97.9
502 pEMV 1957 2048 102.6
3-12-94 CERT. OBSERVED * COMMENT
coNe. CONC. RBC.
oz % 14.02 14.03 100.1
THC PPMV  667.7 545.7 81.7

I4




CO PPMV
coz &
NOX PPMV
502 PRMV

3-13-94

02 %

THC PPMV
CO PPMV
coz &
NOX PEMV
502 PPMV

3~14-94

02 %
THC PEMV
€O PEMV
coz &
NOX pPMV
502 PPMV

I-15-94

oz %

THC PPMV
€O PPMV
COZ %
NOX PRMV
502 PPMV

- 15020

10
248
1997

CERT.
CONC.

14.02
168.7
15020
10
786
1997

CERT.
CONC.

14.02
165.7
18020
10
801
1997

CERT.
CONC.

14.02
467.3
15020
10
248
1997

CBRT.
CONC,

1377
8.82
244
2027

OBSERVED
CONC.

14.78
150.6
13846
8.5
747.7
2030

OBSBRVED
CONC.

14.1
176.6
14007

8.53
810.7

2022

OBSBRVED
CONC.

14.4
412 .4
13589

8.3
225.5
1983

OBSERVED
CONC,

91.7
85.3
98.4
101.5

REC.

105.2
80.9
82.2
85.0
95.1

101.7

REC.

100.6
106.6
93.3
85.3
101.2
101.3

REC.

102.7
88.3
90.3°
3.0
90.9
99.8

RBC.

CO2 SPAN RETURNED TO NORMAL

COMMENT

02,¢€0,C02 CYL.$ALMOO5823 SAME CONC.
THC CYL.#ALMO035815 (497ppm CH4)

NOx CYL.#1L3824

COMMENT

NOX CYL.#1Ll4416

COMMENT

THC CYL.#AAL20403 (1402ppm CH4)

COMMENT

I-5



1.2 Campaign 3

1.2.1 CEMS Calibration Drift/Bias Summary

CALIBRATION DRIFT
GRI CAMPAIGN 3
: Calibration Drift Span
Date Analyzer | Range Zero | Span | Concentration
6-14-94 02 25 0.17 0.12 20.9
co2 20 -0.21 -0.67 18
co 1000 -0.01 -0.69 200
NOx 10000 0.05 -0.63 5003
THC 10000 -0.06 -0.11 2003
6-15-94 02 25 - 0.08 -0.34 20.9
cO2 20 -0.23 0.59 18
co 1000 -0.02 -1.36 900
NOx 10000 -0.05 -6.9 5003
THC 10000 0.06 -0.15 __ 2003
6-16-94 02 25 0.13 -0.84 20.9
: co2 20 -0.16 -0.13 18
co 1000 -0.01 -1.47 900
NOx 10000 0.15 -6.16 5003
THC 10000 0.05 -0.28 __ 2003
6-18-94 02 25 0.19 -0.34 20.9
Cco2 20 0.23 0.18 18
co 1000 -0.02 -0.99 900 ‘
NOx 10000 0.23 -2.83 5003 VOLTAGE RESPOILI
THC 10000 -0.05 -0.62 _ 2003 y b ZERO SPAN
6-19-94 02 25 0.02 -0.43 20.9 25.02 0.0013  0.0001 0.831
CcO2 20 -0.36 0.89 18 201.64 0.0297 -0.0005 0.09
co 1000 -0.01 0.20 901 10046 0.6843 -0.0074 8.982
NOx 10000 0.15 -0.75 2005 2588.55 -6.3511 0.0084 0.748
THC 10000 0.08 -0.72 5028 9751  50.0853 -0.0427 5.031
6-20-94 02 25 0.11 -0.58 20.9
Cco2 20 0.06 0.14 18
co 1000 -0.01 -0.58 200
NOx 10000 0.11 -4.24 5003
THC 10000 0.07 -0.69 2003
Note: Drift calculated for only those runs performed at loads greater than
90 percent and speeds greater than 95 percent except as noted in
the report.
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QC BIAS
GRI CAMPAIGN 3

Date Analyzer | Range | QC Input | Response Bias (%) | RSD (%) |
6-14-94 02 25 3 3 0 0.50
25 3 2.97 -0.12
25 7.5 7.49 -0.04 -
co2 20 3.5 3.9 2 2.74
20 3.5 4.12 3.1
20 7.49 7.79 1.5 -
co 1000 350 335 -1.5 -
1000 500 463 -3.7 0.86
1000 500 471 _-29
NOx 10000 936 1041 1.05 =
THC 10000 917 927 0.1 -
6-15-94 02 25 3 2.99 -0.04 -
25 7.5 7.51 0.04 -
co2 20 3.49 4.08 2.95 -
20 7.49 8.07 2.9 -
co 1000 500 472 -2.8 -
1000 350 344 0.6 -
NOXx 10000 936 1101 1.65 0.05
10000 936 1100 1.64
THC 10000 917 965 0.48 -
10000 1402 1435 0.33 -
6-16-94 02 25 3 3.01 0.04 -
25 7.5 7.52 0.08 0.13
25 7.5 75 0
co2 20 3.49 3.99 25 -
20 7.49 7.83 17 2,91
_ 20 7.49 8.3 4.05
co 1000 350 343 -0.7 0.44
1000 350 346 -0.4
1000 500 472 -2.8 -
NOx 10000 936 1018 0.82 -
10000 2005 1846 -0.59 2.53
10000 2005 2047 0.42
THC 10000 917 933 0.16 -
10000 1402 1415 0.13 -

Note: Bias calculated for only those runs performed at loads greate

and speeds greater than 95 percent except as noted in the report.

rthan 90 percent



QC BIAS

GRI CAMPAIGN 3

Date Analyzer Range QC Input | Response | Bias (%)_| RSD (%)
6-18-94 02 25 7.5 7.5 0 0.07
25 7.5 7.49 =0.04
Co2 20 7.49 8 2.55 0.12
20 7.49 8.02 ~ 2.65
CO 1000 350 344 -0.6 0.43
1000 350 347 -0.3
NOx 10000 2005 2030 0.25 0.37
10000 2005 2015 0.1
THC 10000 917 927 0.1 1.15
10000 917 906 -0.11
6-19-94 o2 25 7.5 7.49 -0.04
25 7.5 7.61 0.44 0.78
_25 7.5 7.48 -0.08
CO2 20 7.49 9.53 10.2
20 7.49 7.76 1.35 9.08
20 7.49 8.09 3
co 1000 350 348 -0.2
1000 350 as1 31 4.89
1000 350 341 -0.9
NOx 10000 936 1000 0.64
10000 936 874 -0.62 6.32
10000 936 1005 0.69
THC 10000 917 886 <0.31
10000 917 830 -0.87 3.75
10000 917 208 =0.09
6-20-94 02 25 7.5 7.52 0.08 0.13
25 7.5 7.5 0
co2 20 7.49 8.02 2.65 0.00
20 7.49 8.02 2.65 :
co 1000 350 345 -0.5 0.00
1000 350 345 -0.5 :
NOx 10000 936 097 0.61 0.45
10000 936 1006 0.7
THC 10000 917 958 0.41 2.10
10000 917 _ 999 0.82

Note: Bias calculated for only those runs performed
and speeds greater than 95 percent except as n

at loads greater than 90 percent

oted in the report.




1.2.2 GC Calibration Data

GC QA/QC Summary Table
GRI Campaign 3

GC Linearity
Date Methane Ethane
6-14-94 099905 0.999897
6-15-94 0.99986 0.99998
6-16-84  0.99992 0.99999
6-19-94 0.99996 0.89994

GC Drift

Methane Ethane

1.3
4.6
63
10

1.3

4.3

5.1
9.5



1.3.1 CEMS Calibration Drift/Bias Summary

CALIBRATION DRIFT .
GRI CAMPAIGN 4
Calibration Drift Span
Date Analyzer | Range Zero Span__ | Concentration
8-23-94 02 25 0.16 -1.04 20.9
coz 20 0.05 -0.15 18
co 20000 0.24 0.69 20000
NOx 10000 0.02 0.10 5003
THC 10000 1.18 -1.28 . _9026
8-25-94 02 25 0.04 1.20 20.9
co2 20 -0.20 -1.75 18
co 20000 0.03 1.22 20000
NOx 10000 0.04 -2.04 5003
THC 10000 -0.14 -0.91 9026
8-26-94 02 25 -0.04 -0.60 20.9
co2 20 -0.10 0.95 18
co 100 -2.84 -1.92 29
NOx 10000 0.00 0.16 5003
THC 10000 0.19 0.41 9026
8-27-94 02 25 -0.12 -1.96 20.9
co2 20 0.60 0.40 - 18
co 500 0.83 -0.39 500
NOx 10000 0.07 0.53 5003
THC 10000 0.06 -0.39 9026
8-29-94 02 25 -0.12 -1.40 20.9
co2 20 0.35 0.95 18
Cco 500 -0.39 -1.45 500
NOXx 10000 0.06 0.03 S003
THC 10000 -0.09 -0.14 9026
8-30-94 o2 25 | -036 -1.72 20.9
co2 20 -0.05 -1.00 18
co S00 | 0.03 -0.12 500
NOx 10000 -0.01 -0.20 S003
THC 10000 0.18 0.31 9026

Note: Drift calculated for only those runs performed at loads greater than
90 percent and speeds greater than 95 percent except as noted in
the report,
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QC BIAS
GRI CAMPAIGN 4

Date Analyzer | Range | QC Input | Response | Bias (%) | RSD (%)
8-23-94 02 25 10 10.06 0.24
25 10 9.93 -0.28 0.54
25 10 _9.97 -0.12
co2 20 7 7.07 0.35
20 7 7.06 0.30 0.37
20 7 7.01 0.05
co 20000 10000 9883 -0.59
20000 10000 9747 -1.27 0.67
20000 10300 9741 -2.80
NOx 10000 938 939 0.01
10000 938 942 0.04 3.21
10000 938 1006 0.68
THC 10000 917 1059 1.42
10000 917 940 0.23 5.14
10000 917 968 0.51
10000 497 586 0.89 -
8-25-94 02 a5 10 10.06 0.24 0.65
25 10 9.93 -0.28
co2 20 7 6.91 -0.45 0.95
20 7 6.78 -1.10
co 20000 10300 10165 -0.68 1.41
20000 10100 9883 -1.09
NOx 10000 509 $19 0.10 2.77
10000 509 491 -0.18
10000 836 956 0.20 —
THC 10000 917 880 =0.37 -
8-26-94 02 25 10 9.84 -0.64 0.25
25 10 9.89 -0.44
Co2 20 7 7.03 0.15 0.64
.20 7 712 0.60
co 20000 10000 9866 -0.67 222
20000 10300 10313 0.07
NOx 10000 938 957 0.19 -
10000 509 815 0.06 -
THC 10000 917 . 908 -0.09 -
10000 2003 2058 0.55 0.44
10000 2003 2076 0.73

Note: Bias calculated for only those runs performed at loads greater than 90 percent
and speeds greater than 95 percent except as noted in the repont.
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QC BIAS

GRI CAMPAIGN 4

Bias (%)

Date Analyzer Range | QC input | Response RSD (%)
8-27-94 02 25 3 2.87 -0.62 -
Co2 20 15 15.04 0.20 -
_ 20 3.5 3.52 0.10 -
co $00 99.7 99.8 0.02 -
500 91 84.31 -1.34 -
NOx 1000 509 518 0.90 -
100 78 84 6.00 -
10000 503 521 0.18 -
10000 938 967 0.29 -
THC 10000 917 820 0.03 0.38
10000 917 913 -0.04
10000 2003 1996 -0.07 -
8-29-94 02 25 10 10.03 0.12 -
co2 20 7 7.07 0.35 -
_ 20 15 15.03 0.15 -
co $00 90 79.6 -2.08 =
NOx 10000 503 526 0.23 -
100 78 85.7 7.70 -
THC 10000 917 901 -0.16 1.26
10000 917 _ 924 0.07
8-30-94 o2 25 3 _292 -0.32 -
25 10 9.9 -0.4 0.00
_25 10 9.9 -0.4
co2 20 7 6.96 -0.20 0.07
20 7 6.97 -0.15
20 3.5 3.49 -0.05 -
20 15 14.78 -1.10 -
co 500 100 101.5 0.30 -
500 80 86 -0.80 -
NOx 10000 938 943 0.05 -
10000 503 505 0.02 -
100 78 82.9 4.90 -
THC 10000 917 802 -0.15 0.78
10000 917 888 =0.29
10000 2003 2004 0.01 —

Note: Bias calculated for only those runs performed

and speeds greater than 95 percent except as no

at loads greater than 90 percent
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1.3.2 GC Calibration Data

GRI Campaign 4 GC QC/QA Data

Precision Data for 16.3 ppmv Standard on 8/25

Average STD DEV $RSD Number
Methane 2657496 317507 11.95% 5
Ethane 4356863 173339 3.98% 5

Drift Data for 100 ppmv Standard

08/28
Methane -5.23%
Ethane -4.28%

Zero Nitrogen Concentration (ppmv)

08/26 08/26 08/27 08/28 08/28
Methane ND ND ND ND ND
Ethane ND ND : 1 ND 1
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‘1.4.1 CEMS Calibration Drift/Bias Summar_y

CALIBRATION DRIFT
GRI CAMPAIGN 5

Calibration Drift Span

Date Analyzer | Range Zero Span__ | Concentration
10-05-94 02 25 -0.40 -0.52 20.85
co2 20 -0.10 -0.85 18.2
co 20000 -0.01 -0.01 500
NOx 10000 -0.00 -0.21 2392
THC 10000 0.02 -0.10 917

Note: Drift caiculated for only those runs performed at loads greater than
90 percent and speeds greater than 95 percent except as noted in
the report.
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.4 Campaign 5

CALCULATED

RESPONSE (PPM)

ZERO  SPAN
041 2072
0.02  18.03
-1.27  488.20
-0.03  2370.61
15

906.8




QC BIAS

GRI CAMPAIGN 5

Date Analyzer Range | QC Input | Response | Bias (%) | RSD (%)
10-5-94 02 25 9.99 10.04 0.20 0.20
25 9.99 10 0.04
25 14.01 13.89 -0.48 0.18
25 14.01 13.94 -0.28
co2 20 5 5.18 0.90 -
20 10.01 9.98 -0.15
20 10.01 8.91 -0.50 0.31
20 10.01 9.97 =0.20
co 20000 51 47.19 -0.02
20000 51 47.2 -0.02 3.63
20000 51 50.92 -0.00
NOx 10000 51 48.38 -0.03 —
10000 839 965 0.26 0.42
10000 839 957 0.18
THC 10000 497 502 0.05
10000 497 508 0.11 1.14
10000 497 494 -0.03

Note: Bias calculated for only those runs performed at loads greater than 90 percent
and speeds greater than 95 percent except as noted in the report.
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1.4.2 GC Calibration Data

GC QA/QC Summary Table
GRI Campaign 5

GC Linearity

Methane Ethane
10-04-94 0.9991 NA
10-06-94 0.997 NA
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| 1.5 Campaign 6
1.5.1 CEMS Calibration Drift/Bias Summary

CALIBRATION DRIFT
GRI CAMPAIGN 6

Calibration Drift Span Voltage Response  Calc. Response

Date | Analyzer | Range | Zero Span__ |Concentration| y b ZERO SPAN ZERO SPAN
11-05-94 02 25 -0.20 -0.16 20.85 24.91 -0.141 0.0036 0.841 -0.05082 20.8088
0751-1249| co2 20 -0.10 -0.11 18.2 19.62 -0.029 0.0005 0.928 -0.01929 18.1782
CO | 500 0.66 -0.18 452 484.22 5.6297 -0.0048 092  3.305444 451.112
NOx 1000 0.10 0.87 890 87.75 1.9024 -0.0091 9.174 1.012875 898.660¢
THC 2500 -3.05 1.45 2003 111.38 -76.98 0.0029 8.015 -76.6542 815.733¢
11-05-94 02 25 -0.08 -1.32 20.85 -0.02  20.5:
1323-1842| cCO2 20 0.20 -0.25 18.2 0.04 18.1¢
co $00 0.47 0.36 452 ' 236  453.7¢
NOx 2500 0.05 -0.62 2480 1.18 2464.5¢
THC 2500 1.73 1.45 2003 42.15 2039.1¢
11-07-94 02 25 -0.44 -1.84 20.85 -0.11 20.3¢
Cco2 20 0.25 -0.20 18.2 0.05 18.1€
co 100 0.64 -0.75 90.7 0.64 89,95
NOx 250 -0.13 0.91 213 -0.33  215.27
THC 100 -1.55 -1.36 92.9 -1.55 91.54
+{11-08-94 02 25 -0.12 0.36 20.85 -0.03 20.94
co2 20 0.15 1.15 18.2 0.03 18.43
co 100 -0.20 0.79 90.7 -0.2 91.49
NOx 250 0.25 -2.90 213 0.63 205.75
THC 100 0.01 -2.32 92.9 0.01 90.58
11-10-94 02 25 -0.20 -0.68 20.85 -0.05 20.68
Cco2 20 0.05 -2.20 18.2 0.01 17.76
co 100 -0.53 1.18 90.7 -0.53 91.88
NOx 1000 -0.02 0.65 890 -0.17  896.55
THC 2500 0.02 -0.55 2003 0.44 1989.31
11-12-94 02 25 -0.08 -0.64 20.85 -0.02  20.69
co2 20 0.20 -1.70 18.2 0.04 - 17.86
co 100 0.41 1.64 90.7 0.41 92.34
NOx 1000 0.01 0.82 890 0.08 898.24
THC 2500 0.49 -1.09 2003 1221 1975.84
11-14-94 02 25 -0.52 0.08 20.85 -0.13 20.87
co2 20 0.30 0.50 18.2 0.06 18.3
co 100 0.79 -0.83 90.7 0.79 89.87
NOx 1000 0.49 -1.39 890 494 876.06
THC 2500 -0.09 243 2003 -2.19  2063.69
11-15-94 02 25 0.12 -0.04 20.85 0.03  20.84
co2 20 -0.05 -0.35 18.2 -0.01 18.13
co 100 0.96 0.10 - 907 0.96 90.8
NOx 1000 0.22 -1.56 890 216  874.35
THC 2500 -0.13 -2.23 2003 -3.33 1947.26

Note: Dirift calculated for only those runs performed at ioads greater than
90 percent and speeds greater than 95 percent except as noted in
the report.
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QC BIAS

GRI CAMPAIGN 6

Date Analyzer Range | QC Input | Response | Bias (%) | RSD (%)
11-05-94 o2 25 -14.01 14.22 0.84
: 25 14.01 14.09 0.32 0.40
25 14.01 14.11 0.40
Cco2 20 10.01 10.19 0.90
20 10.01 10.1 0.45 0.44
20 10.01 10.09 0.40
co 500 80.7 91.89 0.24
500 90.7 89.39 -0.26 1.14
500 90.7 91.04 0.07
NOx 1000 509 §17.02 0.80 1.65
1000 509 500.2 -0.88
THC 2500 817 897.47 -0.78 -
2500 1402 1439.38 1.50 -
11-07-94 02 25 14.01 14.14 0.52 0.11
25 14.01 14.17 0.64
Co2 20 10.01 10.28 1.35 0.10
_ 20 10.01 10.3 1.45
co 100 51.2 51.53 0.33 0.78
100 §1.2 $2.34 1.14
NOXx 250 77.5 83.57 243" 0.19
250 77.5 83.89 2.56
THC 100 92.9 93.14 0.24 0.44
: 100 929 92.32 -0.58
11-08-94 02 25 14.01 14.03 0.08
25 14.01 13.97 -0.16 0.19
25 14.01 14.02 0.04
co2 20 10.01 10.18 0.85
20 10.01 10.17 0.80 0.30
_20 10.01 10.24 1.15
co 100 61.2 62.18 0.98
100 §1.2 52.5 1.30 0.26
100 51.2 52.26 1.06
NOx 250 77.5 83.54 2.42
250 77.5 8243 1.97 1.42
_ 250 77.5 80.7 _1.28
THC 100 92.9 83.15 0.25
100 92.9 80.49 -2.41 1.41
100 82.9 90.34 -2.56

Note: Bias calculated for only those runs performed a
and speeds greater than 95 percent except as
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QC BIAS
GRI CAMPAIGN 6

Date Analyzer Range QC Input | Response | Bias (%) | RSD (%)
11-10-94 02 25 14.01 14.07 0.24
25 14.01 13.99 -0.08 0.23
25 14.01 14.03 0.08
Cco2 20 10.01 10.1 0.45
20 10.01 9.94 -0.35 0.81
20 10.01 9.92 -0.45
co 500 61.2 51.18 -0.00
500 §1.2 53.13 0.39 2.29
500 51.2 50.3 -0.18
NOXx 1000 509 515 0.60
1000 509 516 0.70 0.33
1000 509 519 1.00
THC 2500 1402 1398 -0.16
2500 1402 1392 -0.40 0.44
__2500 1402 1407 0.20
11-12-94 02 25 14.01 14.15 0.56
25 14.01 14 -0.04 0.44
_25 14.01 14.05 0.16
co2 20 10.01 10.09 0.40
20 10.01 9.99 -0.10 0.50
20 10.01 9,98 -0.15
co 500 51.2 52.09 0.18 0.29
500 51.2 52.39 0.24
500 . 90.7 90.46 -0.05 —
NOXx 1000 509 518 0.90
1000 509 519 1.00 0.50
1000 509 524 1.50
THC 2500 1402 1405 0.12
2500 1402 1404 0.08 0.29
2500 1402 1396 -0.24
11-14-94 02 25 14.01 14.17 0.64 0.14
25 14.01 14.21 0.8
co2 20 10.01 10.15 0.70 0.49
_20 10.01 10.25 1.20
co 500 80.7 88.58 -0.42 1.00
500 90.7 80.37 -0.07
NOx 1000 509 518 0.90 0.68
1000 509 511 _0.20
THC 2500 1402 1443 1.64 0.07
2500 1402 1441 1.56
11-15-94 02 25 14.01 14.04 0.12 0.50
_ 25 14.01 14.18 0.68
co2 20 10.01 10.12 0.55 0.10
20 10.01 10.1 0.45
co 500 90.7 88.98 -0.34 1.05
500 80.7 90.86 0.03
NOx 1000 509 518 0.90 0.38
1000 509 $22 1.30
THC 2500 1402 1417 0.60 1.03
2500 1402 1388 -0.56

Note: Bias calculated for only those runs
and speeds greater than 95 percen
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I.5.2 GC Calibration Data
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GC Linear Regression Data
GRI Campaign 6

Linear Regression Data
Correlation
Date Compound| Weight [Intercept Slope |[Coefficient
11/04/94 |Methane 3376.447 901.84 [0.99999257
Ethane 6776.749 | 1783.82 | 0.99998948
11/05/94 [Methane 2708.746 {897.632 | 0.99999691
Ethane 5249.526 | 1767.97 [0.99999512
11/07/94 [Methane 1150.286 | 815.107 |two points
Ethane 1641.524 1622.9 |[two points
11/08/94 |Methane 1082 | 806.75 |two points
Ethane 1601.619 | 1600.52 [two points
11/10/94 |[Methane 0 | 868.438 |one point
am Ethane 0 11740.31 |one point
11/10/94 [Methane -836.81 | 920.738 [two points
m Ethane ~-78.2381 1745.2 |two points
11/12/94 [Methane 1/x 239.978 | 794.998 [ 0.99898749
Ethane- 1/x 3985.222 | 1556.42 | 0.99918467
11/14/94 |Methane 1/x ~253.503 | 758.926 [ 0.99578562
Ethane 1/x 7086.875 | 1470.03 0.9946894
11/15/94 [Methane 1/x 148.5201 [ 726.573 | 0.99926723
| Ethane 1/x -172.724 | 1432.81 | 0.99912562
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GC Calibration Summary
GRI Campaign 6

Concentration No. of |Area Resp
Compound ppmv Injections | Average $RSD
Methane 0 2 0
16.3 17 13976 10.24%
100 17 79920 11.01%
1008 13 743973 29.41%
2000 10 1577330 6.80%
Linearity (R Squared) 0.9987793
Ethane 0 2 0
16.3 19 28365 10.72%
100 17 160281 10.31%
1039 13 1482067 29.15%
2000 10 3107806 6.60%
Linearitg (R Squared) 0.9978751




TECHNICAL REPORT DATA
{Please read Instructions on the reverse before completing)

1. REPORT NO, 2. 3. RECIPIENT'S ACCESSION NO.
EPA-600/R-96-020b ‘
4. TITLE AND SUBTITLE 5. REPORT DATE
Criteria Pollutant Emissions from Internal Combus- February 1996
tion Engines in the Natural Gas Industry; Volume 6. PERFORMING ORGANIZATION CODE
II. Appendices A - I o
WHOH(S) . PERFORMING ORGANIZATION REPORT NO,
Gerald S. Workman, Jr., Rachel G. Adams, and
Gunseli Sagun Shareef 275~114/298-130-33
Hmmcmmznﬂon NAME AND ADDRESS 10. PROGRAM ELEMENT NO.
Radian Corporation
' [17.CONTRACT/GRANT NO.
Research Teiangle Park, NC 27703 S091-274-2283 (GR1)
angle rark, 68-D2-0160T33 (EPA)
12. SPONSORING AGENCY NAME AND ADDRESS 13. 'I:YPE OF RfPORT AND/PEBIOD COVERED
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