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Main Units 

ɆExisting engine compressor base ɀprimarily 
reciprocating slow speed integrals
ɀ307 Recips
Ɇ250 rpm
Ɇ300 rpm
Ɇ330 rpm
Ɇ350 rpm

ɀ57 Gas turbines
ɀ04 Steam turbines
ɀ23 Electric motors
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CAT/Ariel Installation
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CAT/Ariel Unit Specifications
Engine:
ɆCAT G3616 
Ɇ V-16 Turbo-charged
Ɇ Compression ratio: 9.2:1
Ɇ Bore X Stroke: 11.8 x 11.8
Ɇ Displacement: 20,704 cu.in.
Ɇ Speed Range: 750 ɀ1000 

rpm
Ɇ Continuous BHP: 

4,735 @ 1,000 rpm
4,260 @ 900 rpm
3,790 @ 800 rpm
3,550 @ 750 rpm 

Compressor:
ɆAriel JGZ-6 
Ɇ6 Throw 
ɆTwo Stage 
ɆStroke Diameter: 6.75-in
ɆRod diameter: 2.875-in
ɆCylinders: 
ɀFirst Stage:
ɆThree 9.125-in 

ɀSecond Stage
ɆThree 5.875-in

ɆClearance Volume Pockets
ɆPlate Valves
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CAT/Ariel Compressor Layout
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Analyzer Performance
Acceptance Testing
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Unit Load - Analyzer
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Test Data - Analyzer
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PV Curve Example - Analyzer
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PV Curve Example - Analyzer
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Predicted Unit Load - Modeling Software
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Predicted PV Curves - Modeling Software
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Software 
Model

Prediction

CAT 
Percent 

Load
Analyzer
Measured

98 % 107 % 76 %

Unit Load Values - Comparison
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Which Horsepower Is Correct?
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How Do We Determine 
CorrectHorsepower



üPredicted Model ɀcalculated value
ÇAnalyzer based tuning
ÇKnown compressor geometry and parameters
ÇTypically 2-3 percent less than actual

üCAT % Load ɀcalculated value
ÇBased on fuel flow, BTU and engine speed
ÇCAT calculated fuel flow matched station 

custody transfer flow measurement
ÇTypically 2-3 percent more than actual

üAnalyzer ɀmeasured value
ÇIndustry standard  for determining actual load

Review Of Horsepower Values
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üCAT Publication
ÇUnderstanding The Engine Load Display That Is 

A Part Of The Engine Supervisory System (ESS)
ÇMedia Number SEBD9307-00

Understanding The Unit Load Display
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ü4ÈÅ ÁÃÃÕÒÁÃÙ ÏÆ ÔÈÅ ÄÉÓÐÌÁÙÅÄ Ȱ%ÎÇÉÎÅ 
,ÏÁÄȱ ÖÁÌÕÅ ×ÉÌÌ ÂÅ ÄÅÐÅÎÄÅÎÔ ÏÎ ÔÈÅ 
following parameters:
ÇEmission settings
ÇMisfire
ÇFuel quality
ÇValve lash adjustments
ÇFuel correction factor
ÇPre-chamber tuning

CAT Percent Engine Load Accuracy
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Factors Which Affect Accurate Horsepower

Accurate

Horsepower
Machine 

Setup Data

Calibrated 
Pressure 
Sensors

Timing

Indicator 
Valves

Mating of 
Sensors & 

Valves
Mechanical 
Condition

Correct 
Loading 

Sequence

Station 
Operating 
Conditions
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Configuration
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Timing

üNo TDC indicator 
provided
üInstalled pointer on 

Engine and verified 
compressor timing
üFlexible shim pack 

type coupling
üSeparate TDC 

indicators required for 
engine and 
compressor
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Indicator Valves

üTransco standard valve
ɀAnderson Greenwood
ɀϸȱ ÄÉÁÍÅÔÅÒ ÏÐÅÎÉÎÇ

üAcceptable on slow 
speed machines
üIndustry Standards 
ÒÅÑÕÉÒÅ Ϲȱ ÆÕÌÌ ÏÐÅÎ 
valves on high speed 
machines 
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From: Baroni, Steven T 
Sent: Wednesday, April 14, 2010 12:57 PM
To: Dixon, Noah H; Howerton, T Bruce
Cc:Gregorek, Kasia; Neubauer, William J; Sinclair, Ross M; Truxell, 
Richard W
Subject: Torque on Unit #4 @ Station 77

Noah / Bruce,

Kasia and I noticed some higher than expected torque on Unit #4 
this morning at Eminence and were wondering if we need to be 
alarmed by this reading?I have attached a plot below that shows 
the torque on the unit getting as high as 108% over the last couple 
ÏÆ ÄÁÙÓȣ

Thanks for looking into this for us.

TORQUE QUESTION

23



TORQUE
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üMove towards ODC
üSet dial indicator on crosshead to zero 

reading when close to ODC
üPlace mark on flywheel or hub
üNote maximum reading at TDC
üContinue moving past ODC and stop when dial 

indicator reading matches starting point
üPlace mark on flywheel or hub
üCarefully split the difference between marks
üThis should be the TDC mark
ü2ÅÃÈÅÃËȣ2ÅÃÈÅÃËȣ2ÅÃÈÅÃËȦȦȦ

Locate Compressor TDC-Ariel Procedure 
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Compressor Timing
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Compressor timing checked and verified at least 
four times during this process



Typical Transco Sensor Assembly
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Typical Transco Indicator Valve

29

Anderson Greenwood rising 
stem plug valve with a ¼ 
inch straight though port

Standard valve used on 
all slow speed 
compressors



New Quadrant Valve 
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Difficult locating full 
opening ½ inch valve for  
high pressure and 
temperature applications

Worked with Kiene Diesel 
to locate this valve
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Indicator Valve Comparison

Anderson Greenwood
¼-inch Transco Valve

New Full Opening 
½-inch Ball Valve
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21 % IHP Difference



Typical Transco Indicator Valves

Anderson Greenwood
ϸȱ 4ÒÁÎÓÃÏ 6ÁÌÖÅ 34



Sensor Installation Comparison
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3 % IHP Difference

Blue - Sensor installed directly on valve
Red - Transco standard monitoring assembly



Load/Percent Load Comparisons
Typical Valve Valve Test After Test

Cyl End Meas. HP Meas. HP Proj. HP Pred. HP CAT % Load
1H 110 123 216

1C 350 340 433

2H 198 297 297

2C 312 358 358

3H 119 216 216

3C 352 433 433

4H 423 423 512

4C 307 269 351

5H 109 112 216

5C 336 330 433

6H 420 512 512

6C 301 351 351

3337 3764 4328

% Load 76 84 96 98 107

After Test Projected BHP

Used BHP from like 
configured cylinders to 
project the BHP on 
cylinders which still had 
ÔÈÅ Ȱ4ÙÐÉÃÁÌȱ 4ÒÁÎÓÃÏ 
indicator valves installed

BLUE > ¼ inch dia valves
RED > ½ inch dia valves
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üVerified timing was not a problem - less than a 
degree difference between the engine indicator 
and compressor indicator mark 
üVerify the valve/sensor combination has no 

significant influence on the measured pressure 
waveforms  
üRestrictive valve causes pressure waveform to be 

filtered and delayed, causing lowered IHP and 
flow measurements
üLarge volume in sensor assembly had little 

influence on IHP

Conclusions
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New Compressor Station Installation
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Need For On-,ÉÎÅ Ȱ#0-ȱ 3ÙÓÔÅÍ



üTests were conducted on January 19, 2011 on a 
KB-Z 6-throw compressor 
üTest conducted on the crank ends of the 

compressor because:
Çno unloadersor pockets installed on these ends 
Çall cylinders are identical

ü4ÈÅÏÒÅÔÉÃÁÌ ÃÕÒÖÅ ÂÁÓÅÄ ÏÎ !ÒÉÅÌȭÓ ÐÕÂÌÉÓÈÅÄ ÃÒÁÎË 
end clearance of 46.11%

Background
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Test Objective:
CompareIHP values of various sensor 

and indicator valve combinations



Various Configurations
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