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TEST REPORT

1. Introduction.

GasGenerator (GG) 9n 481-531 hasbeen leased by KIS,
Theenginewasreceved at KEN September 1997.

Daze March 1998.

After hot section overhaul and prior to dynamictesting, KEN test equipment was

installed. In general this equipment consists of the following :

A. Thrug mounting, to support enginein test dolly.

B. For Gasgenerator test: exhaust nozze, to smulateback pressurefrom power
turbine Thisenablestes run to max. power output.

C. Bdl mouth and bullet nose.

D. For GasGenerator test: 6 each vibration pickups, located both horizontal and vertical
for each of the3main bearing sumps(A, B and C).

E. Additional ingrumentation for monitoring of pressuresand temperatures

Thetest dolly with the engine was then transported to thetest cell and supported in a
thrust frame.

Fud, oil, sart air and ™™™ |ineswer e connected between engineand test cdll.

At thistimetheVSV sysem wasrigged atically in accordancewith GEK 97310.

3. Seal break-1n run.

Date: March 1998.

During warm up at idle speed, thetest cdl wasentered and the engineingpected.

A minor leakage was detected in fud supply tube. Due to this leakage, we had to stop

theengine-

After replacement of tubetheenginewasresarted at 16:49 hrs.
During warm up at idle speed, thetest cell wasentered and the engine
inspected. No irregularitieswer e detected.
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A functional test op VSV-system and seal break-in run wasthen gerformed. Minor
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4. Paformanceted.
Date March 1998.

After adry pregart proceduretheenginewassarted up at 08:54 hrs
During warm up at idle speed, thetest cell was entered and the engine
ingpected. No irregularities wer e detected.

Thehighest geady gatevibration in thepower rangewasrecorded on the TurbineMid Frame
Vertical (TMFV) pickup at 9010 rpm, with alevd of 1,0 mils (OEL(50357 limit: 2.8 mils).

Prior to shut down, thetes cdl wasentered and the engineingpected. Noirregularitieswere
detected.

Thefinger filterson the Cube and scavenge pump wer e checked and a borescope
inspection performed. No irregularities wer e detected.

Theenginewasthen rdeasad from thetest cdl and returned to thewor kshop.
Thetes wasrun with Jet-Al fud and cusomer supplied duplex fud nozdes
Theenginewasthen prepared for apower turbinespin tes

5. Test result.

Calculated engine performancefor both corrected fud flow and exhaus gastemperaturevs
corrected isentmpic gashor sspower arewithin new enginecriteria.
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LM 2500 PERFARVANCE PROGRAM Ver si on
4.00 481-531 / P01

T NPON-

ENG NE Readi ng: (psi s) 14. 764
S AR tslt., 1) As  (PSid) 14, 764

(psia) 59. 43

(H 37.70
Baronetric Pressure. PANS (R 780.00
P (P 1430
PS3 onverted (F 10906
P54 Convert ed (Gains/LB 21
™ (i nches?2) 53.59
T3 (BlU LB 18520
54 (R 9193
WM Fuel How
Himdity ,
A4
kﬁ\ﬁer Heating Val ue CALQULATED AT TEST CELL COND TIONS
FUel Air Ratio (LB/LB) FAR54 0. 02065
T5413. Cal cul at ed (R 1548 1896
P3 (psi a) P3 268, 78
AE8 Cal cul at ed (in2) AES8 215. 98
Exhaust Node Fl ow Functi on itt-12 112.39
Delta T54 (R DELT54 6. 32
I sentropic Gas HP | GHP 32633
Conpressor airflow (PPS) W 148. 93
Conpr essor efficiency ETAC 0- 9406
Gorrected speed (R NGC3K 9387. 8
QORECTED TO STANDARD GONDI TI ONS AND 211. 2i n2
(59F. SEA LBvE- NOHM DO TY. NO LCBSES)
Isentropic Gas HP 33198
Fuel How (PPS) WC 11152
Soecific Fuel Gonsunption (LBH-HR) SFXK 0. 336
T541 (R 1541K 197.3
Conpressor airflow t RPS) W2 K 145. 16

The fol l ow ng provi des a conpari son to average NBWEN3 NES

Flel How WMis Above Nominal by 0.90 Percent

E aunt Gas Tenp. is Above Nonminal by 12.47 Deg. F

T54 derived fromneasured fuel flow deviation,is Above Nominal by 26.2 Deg. F
Gonpressor Eficiency is Bel ow Noninal by 2.428 Percent.
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TEST REPORT de / Paco aura LION, / Eldon

LM 2500 PERFORMANCE PROGRAM Version 4.00

ENGINE/Reading: 481-531 / P02
GAS GENERATOR 1it,:al) AS A: PE
TEST DATE:

----- ANPUT
Barometric P (psia) 14.774
Pressure. P2 (psia) 14.774
PS3 Converted (psia) 255.40
P54 Converted (psia) 56.94
T2 ® 38.00
T3 ® 772,00
T54 ® 1410
wPM, Fuel Flow (FPH) 10663 '
Humiclity (Grains/LB} 21
14 (inches 2) 53.59
Lower Heating Value (BTU/LB) 18520
NOG (GD)] 9109

an mornznmaRERILTSEaremmemm. mmmaa.

CALCULATED AT Eti CELL CONDrTIONS

F'uei Air Ratio (LB/LB) FAR54 0. 02036
7548. calculated (R) T548 1878
P3 (psia) P3 265. 24
AE8 cCalculated (in”2) AES8 214. 94
Exhaust Nozzl e Fl ow Function ittl2 111. 88
Delta T54 (R DELT54 8.70
| sentropic Gas HP IGHP 31880
Conpressor airflow (PPS) w2 147.74
Ccompressor efficiency ETAC 0. 8451
Qorrecreed speed (RPVM) NG 9299. 2

CQORREL 11D 77) STANDARD CONDITIONS AND 211.21in2
(59p. LEVEL— NO I-MIDI 17.N° LCSSES

Isentropic Gas HP | GHPK 32400
FUel Flow (PP WAMK 10913
Specific Flel Consunption (1.8 HP-HR) SFCK 0. 337
T541 (R T541 K 1955. 4
Conpressor airflow (PPS) WK 143. 95

The following provi des a comparison to average NEWEN3 NES

Fuel How WM is Above Noninal by 0.74 Percent

Exhaust Gas Tenp. is Above Ncminal by 5.86 Deg.F

T54 derived from measured fuel flow deviation,is Above Nominal by 21.2 Deg.?
Conpressor Efficiency is Below Nominal by 2.117 Percent
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TEST REPORT

MM=MIM Idl Paw eV|0t I= fIEMWM
| LM 2500 PESTORMANCE PROGRAM Version £.00

ENGINE/Reading; 481-531 / P03

GAS GENERATOR ItSreb AS A: PE

TEST DATE:

IN

Barometric Pressure. PM. (psia) 14.774

P2 (psia) 14.774

PS3 Converted (peia) 251.47

P54 Converted (psia) 57.96

T2 ® 37.40

.amalnarapill=CiL T3 761 - qu)

154 1390 (P

wfl4 Fuel Flow (pPm) 10380

Humidity 21
(Grains/LB 53.59

) 18520

Ad (inches-2) 9010

Lower Heating Value (BTU/LB)

NGG (RPV)

I/ALCT, TLA=L AT Tt.1 Gal. CONDITIONS

Fuel Air Ratio (LB/LB) FAP54 0.01999

T54B. Calculated (R) T54B 1856

P3 (psia) P3 261.18

AE8 Calculated tin-2) AES 215, 22

Exhaust Nozzle Flow Function IFFT2 112.07

Delta T54 ® DELT54 6.22

Isentropic Gas HP IGHP 30877

Compressor airflow (PPS) w2 146.44

Compressor efficiency ETAC 0.8502

Corrected speed (RPM) NGGK 9203.7

CORRECTED TO STANDARD CONDITIONS AND 211.2in*2 (59F.SEA
LEVEL- NO (UMIDLTY.NO LOSSES)

Isentropic Gas HP VWAL ( 31401
Fuel ]Ic:l oW I (H?I—PI—FQ VANK (1)08%8
Soecific REl Gonsunption (L SF CK .

14 €F§ T541 K 1939.0
Compressor airflow (PPS) W2K 142.60

The following provides a comparison to average NEW ENGINES

FUel Flow. WTI is Above Nominal by 0.72 Percent

Must Gas Temp. is Above Nominal by 8.07 Deg,F
T54 derived frommeasured fuel flow deviation.is Above Nominal by 20.4
Deg.F Compressor Efficiency is Below Nominal by 1.692 Percent
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PERFORMANCE CURVE Side/Pigs ~ avid

I
ENG. S/N : 481-531 TEST ORDER No. : 13-1165
TYPE : Acceptance DATE : March 199¢ __
CUSTOMER LM 2500 PERFORMANCE PROGRAM Version 4.00

ENGINEVReading: 481-531 / P04

GAS GENERATOR 1=tra.) AS A: PE

TEST DATE: 19.03.98

Eammetric Pressure. PAM (p<Fud How vs Gas Horsepower 4.774

P2 L.M2500 Gas Ginsratar (psia) 14.774
PS3 Converted (psia) 235,27
P54 Converted MMUN Ep)si EY) 54.27
T2 ° -Iv ' F 37.00
T3 B=4"FUELROW 733.00
T54 Q -+3%FUELHOW  (F) 1325
wrM. Fuel FE#EVELELON.  (pPH) 9393
Humidity 21
(Grains/LE 53.59
1 18520
A4 (inches2) 8806
Lower Heating value (BTU/LB)
or.n. (RPM)
MMMi!MIMMJIMtm - RMULTS
CALQULATED AT TEST cELL WOr ri al S 0.01896
Fuel Air Ratio (LB/LB) FAR54 %12?46
T548, Calculated (R) T548 215.12
P3 (psia) P3 112.12
AE8 Calculated (in-2) Am 8.67
Exhaust Nozzle Flow Function 27236
Delta T54 (P.) DELT54 139.76
Isentropic Gas HP IGHP 0.8553
Compressor airflow (PPS) w2 8998.9
Compressor efficiency ETAC
Corrected speed (RPM) NGGK

CORRECTED TO STANDARD CONDITIONS AND 211.2in?2
(59F, SEA LEVEL- NO HUMIDITY,NO LOSSES)

Isentropic Gas HP IGHPX 27710
Fuel Flow (PPS) WFMK 963%
Specific Fuel Consumption (LE/HP-HR) SPCK 0.348
or 41 (R) T541K 1874.9
Compressor airflow (PPS) W2K 136.04
Wijl1K vs. IGHPK Baseline Performance Curve 1242500-
PE Model Gas Turbines Only. rerage NEW ENGINES

FUel Flow. WAM is Above Nominal by 0.90 Percent

Exhaust Gas Temp. is Above Nominal by 8.70 Oeg.F

T54 derived from measured fuel flow deviation.is Above Nominal by 24.0 Deg.F
Compressor Efficiency is Below Nominal by 1.596 Percent
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PERFORMANCE CURVE
ENG.S/N  481-531 ORDER No. : 13-1165
TEST TYPE : Acceptance DATE March 1998
CUSTOMER
EGT vs Gas Horsepower
U4A2500 Gas Generator o
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SCAVIENGE OIL TEMPERATURE
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ESN 48i-31 Order no.: 13-1185
Test type: Acceptance Date: March 1998
Customer:

TO 4 I K vs. IGHFK Baseline Performance Curve 1142500-PE
Model Gas Turbines buv'_,On'Iy.
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STATMIVANE ANGLE 142 (DEGFIFES)

ENG.S/N: 481-531
TEST TYPE : Acceptance DATE :March 1998
CUSTOMER :

ORDER No. : 13-1165

T2 :28-35deg. F
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Figure 10-3.7. Variable Stator Vane Schedule - L.2 1 tIOLIPOG Speed Sensor
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