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A Cuslomer Witness Test (CWT) was performed on the 2"d October 20Og on ESN055. This engine is a 5OHz
IndustrialTrent DF WLE and is to be packaged byCentraxfor cas De France. lt had previously passed all intemal
RR PAT performance criteda when tested from 30'" September to 2rc October.

The CWT baseload data was refened to site reference conditions and RR PAT reference conditions using the ratio
method and eTrent version 7.0.2 The rcsulls are Dresented in this reoort for form al declaration and communication
to the customer. They show that ESN055 meets the customer guarantees and the PAT performance c teria. The key
results are presented in the tables below.

Engine 55 performance relative to PAT acceptance limits
Note 1:Negative hoai rato margrn me€ns lower tuel @nsumption
Note 2: The 0% margln againsl conbact guaEntee porer shows rhe lesl was conducted at ttris power limil

GAS WEI L|aUID WET

Enghe 55
Difi. STATUS Engine 55

Difi. STATUS

Electricsl Power {kW) 58000 58000 0.0% PASS 58000 58000 0.0% PASS
Electnca Hoat Rate {KJ/kWhr) 8792 9002 -2.3% PASS 4741 9109 40% PASS

Engine 55 performance relative to contaact guarantee

GAS WET LIQUIDWET

Engine 55
Difi. STATUS Engine 55

Dif_ STATUS

5$41 53908 46% PASS 55567 53965 3.0% PASS
Shafr Heat Rate (KJ/kWhn 8711 8975 -2.9% PASS 4rc7 9107 4.1% PASS
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1.0 Summary and Conclusions

A CustomerWitness Test (CWT) was performed on th€ 2nd October 2009 on ESNoS5. This engine is a SOHZ
IndustrialTrent DF WLE and is to be packaged by Centrax,forG6s de France. lt had previouslt passed all
internal RR PAT performance criteda when tested from 3Om September to 2'o October.

The CWT baselo€d data was refened to site reference conditions and RR PAT reference conditions using the
ratio method and eTrent version 7 0.2. The results are presented in this reDort and show that ESNO5s meets
the customer guarantees and the PAT performance criteria. This report formally declares this performance,
previousiy communicated in LGT371 1.

2.0 Test data & results

ESN055'S CWT took place in Test Cell 7 on 2 October2009, to the Industriat Trent 60 WLE Duat Fuel-
Customer Witness Test procedure. (GTES 10760 issue 2. reference 1)-

2.1 Inputs and Method

Raw data:

A fulloutpul of the raw data taken in lhe CWT and used in the an€lysis is provided in Appendix A. The
engine was fully stabilized at baseload.

The following table summarises storage location, lime, power and ambient temperature.

ALICE
Exoeriment Scan Time TCELL (K)

Gener€tor

G€s Wet 90155010 59 02t10t2009 '16h33 288.0 58076
Lhuid Wet s0155010 62 0z10noo9 17h25 287.2 58077

Emissions:

Emission were recorded during the test. The reports arc attached in fupendix B:
NOx recorded during the tesb:
Gas Wet NOx = 24.3 vppm
Liquid Wet: NOx = 42.5 vppm

Oies€l Analvsis:

A sample of Dieselwas taken dudng the test. The result of the sample analysis is attached in appendix
C. The Lowef Heating Value of the Diesel during the test was 185028TU/lb

lndustrialTrent 60: 50Hz DF WLE engine
results - CentEx/Gas de France
D 23 Oct 2009
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Geterator efliciencv:

To obtain shaft power the generator efficiency curve below is interpolated (linearly) at the generator
power obtained during the test. Then a factor of 0.985 is applied to the value obt€ined. This was derived
from cross-calibration wjth Test Cell#3 where measurements were taken with a torquemeter calibrated
to traceable standards,

Power (HP)
0 0

530 o.2528
1745 0.7685
7143 0.9387
13894 0.963S
27386 0.9709
4o878 0.9839
54376 0.9863
67876 0.9877
81371 0.9887
100000 0.9887

Not€r1HP=0.7457 kW

Inst6llation losses assumDtions:
The assumptions for the installation losses fo. testcell 7 are as follows:assumDtrons lor the installation
Temp (C ) -0.67
Inlet (mm H2O) 27 94
Exhaust (mm H2O) 309.88

Analvsis Method:

The CWT data was analysed using the ratio method (see attachment in Appendix D fof a fuller
description) and eTrent 7.0.2.

The spreadsheets containing ihe calculation delails are att€ched in Appendix E, tables 1 to 4. A
summary ofthe results ofrefenalto contract and PAT rcference conditions are Drovided in sections 2.2

Note: The emissions used in the analysis came from the lab reports. However eTrent version 7.0.2 can
not be run to specified NOx. For the analysis, the NOx of the test were assumed to be 24.3vppm for cas
and 42voDm lor Diesel.

T i e
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2,2 Results of referral to Contract Reference Conditions

The contract reference conditions and performance guarantees are summarized in the tables below.
They arc for gas wet and liquid,.!et applications.

GAS DIESEL
Electrical Power (kW) - cas 58000 58000
Electrical Heat Rate ftJ/kw.hr) - cas 9002 9109

The results from the analysis ofthe CWT, shown in summary below, demonstrate that the engine meets
contractual guarantees.

Pamb (kPa)

Generator effciency
lnst llation los€ss lo6es

Gas PtoDerti€s
GasComposition
Methane (%) 92.400/o
Ethane (%) 5.30%
Propane (%) 1.600/o
n-Butane (%) 0.00%
i-Butane (% 0.50%
Nitrogen (% o.20%
Cabon Dioxide (%) 0.00%
Gas txv (kJ/ks) 49397
Gas temperature (C ) 50

Diesol SDecificalion
Carbon Atoms
Hydrogen Atoms
cp (BIU/lbF)
LHV (kJ/kq) 4'1900
Fuel temp (C ) 1 5

Titlo
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2,3 Results of referral to PAT reference conditions

Noter tE refer€n@ tempeEtur€ is 25qc, abov€ the kink poinr' whe€ the engino is operaUng on 0ls T30 limit6r
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GAS WET LIQUIO WET

Engine 55 Diff. STAIUS
Engine 55 Guaraniees Dfi, STATUS

Electdcal Power (kW) 58000 58000 0 0 % PASS 58000 58000 0.0% PASS

Eectncal Heat F€te (KJ/kWhr) 8792 9002 -2.3% PASS 8741 9109 40% PASS

Pass-otf Test Acceotance:

AmbientTempe€ture
Ambient Relaii,.€ Hum idity

0 mm H2Olnlake Total Pressurc Loss
0  m m  H 2 OE*raustTotal Pressure Loss

eTGnt Norlh Arne can NatutalGas
Speoncation

95_527

Ett'ane 2.064
0 . 1 1 7

FBuiane 0

N-Butane 0 0 1

Nilrogen 1_942

Carbon Dionde 0.34
373 15 K \212'F)

Dies€l Fuel
Spec'nc8ton

1 2 9
2 3 9

Cp {BTUnbF) 0 4538

LHV(BTU/rb) 1 8 3 1 5
2 8 S . 1 5 K
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The rqgulb from the analysis of tho CWT, shown in summary below, demonstrate th€t the engine meeb
PAT criteria.

ilob : ilegaliE tEi Eb margh m€ans lor€r tu€l @muhplion.

3.0 References

1. GTES 107602
H Ko, N Budeanu

4.0 Appendices

lndustrial Trent 60 WLE Dual Fuel - Customer Witness Test Procedure
4 SeDtember 2009

GAS WET UQUIDWET

Engin€ 55
Dtff. STAIUS Engin€ 55 Diff. STATUS

Shafr Po'€r ftW) 56381 53908 4.6% PASS 53965 3.0' PASS

Sh6fr tl€€t Raie 00/kwhr) 4711 8975 -2.9 PASS an7 9107 4.14h PASS

Id€
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Appendix A: Rawlata used for analysis
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GAS DIESEL
SCAN 59 62
WS PRES 14.6699 14.6695 Ambient pressure (PSl)
WS TEIVP 13.3982 12.95 Ambient temperature (C )
WS HUM 55.8999 57.8785 Relatile Humidity (%)
TCELL 288.03 2A7.1gg Alerage inlet temperature (K)
UPOWERV 58.0764 54.0771 Generalor power (MW)
NL 3002 3002 LP Speed (RPlt{)
NI 6777 676S lP Speed (RPlt4)
NH 101,16 10136 HP Speed (RP[r)
L'T3OV 592.00 592.33 T30 a\erage
LMET}I,ANE 96.6125

Gas Composition (% \ol)

LE]HANE 1_15437
LPROPANE o o7D2
LIBUTANE o.oo5772
LNBUTANE 0.00546
LPENTANE 0
LNPENTAN 0
LC6PLUS 0.001519
LNI]RO 1.59739
LC02 0.550't76
LFT 0101 23890.5 Gas Fuel fiow
LTE 0101 35.6 Gas Fuel Temperature
ULION 26.4226 Diesel Temperature
FTD21O 26559 9 Diesel fuel fow
FT0314 31386.6 32532.1
r.JwtMsTl 17.6082 17.5671 Water temDeratire (C )
UIGTV 74€.m8 757.115 TGT a\e@qe
NOx nom lab (\ppm) 24.3 42.5
Diesel LCV ftom lab 18502 BTU/Ib
Diesel LCV from lab 43035 kJ/kq

Titls
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Appendix C: Diesel analysis

TO:

ENGINE

SN:

CEFIIFIEATE OF FUEI TEsII]{G - DIESET

@ noflrnoyse

R. InoGc, i. Bil|nu

rftEl{r UTQUID SIE FER' SRVE

55

DArE RECErVEI! ffit 2OOg

IG (€ffils t!$t . rl .ls€nbtirE tud s{rEb urcd I'r tte pedornrln{€
tssulq d d|e abov€ dlgl|E hns brq| andyz€d bY tn. RnC Lah.€ro'y h
s{cofibnce w& ire tolo$irE asnq rrhdbloStl

Gbrinc Vdlue D 490!l
ED€4if,qF"vty D 12$)- g)
xh€nBtcvlscody 0445-95
Db6ofr,red$bhrcqdFt D63{19

The bloqi'E 'c+dts eIe #fted:

taEoRAT(nYIlr- Dza
TS?BEDr.D- tlt-t 200$F-0ta
SFECIFIC GRtVnY €! 6O"F 0.8lq4 E/L
CA/_oRIFIEVTII.E rt502 EIU/rb
uScOSrY@o.c gaz cst
us@srw @ 30qc 2.8[ 4st
WAIER @,ITE{T :}5 tlm

tl{IE0f RBAIrLlgS: qcb6€rt 20{9

Gaort€ Zsd
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The "Ratio Method" to quarantee conditions {below kink Pointl

1 - Run eTrent at same conditions as engine on test
r Guarantee Expected Limit Parameter, GELP (measured generator

. Same ambient conditions
r Same installation losses

2 ' Calculate the ratios of actual power, TGT. T30 and heatrate to
eTrent predictions (power ratio will be 1.0 as eTrent was run to

3 -  Run eTrent at guarantee condit ions and GELP at the guarantee
condit ion (powar of 58Mw sross)

4 - Multiply TGT and T30 (absolute temp€ratures) from 3. by ratios
lrom 2.

5 - If both corrected TGT and T30 are below the conkol limits:
r Achievement of guaranteed Power assured
' Calculate heakate at guarantee condition by MuttiPlying heatrate

ratio from 2- to h€atrate from 3.
6 - lfeither corrected TGT or corrected T30 are above the control

limits (meaning the engine fails guarantee on Power):
. Reoeat 1 to 5 usinq TGT or T30 as the GELP to determine heatrate at

suarantee conditioins. and also power shortfall

The "Ratio Method" to PAT conditions (above kink ooint)

1 - Run eTrent at same conditions as engine on test
' Guarantee Expected Limit Parameter, GELP (measured T30)
. Same ambient conclitions
. Same installation Iosses

2 - Calculate the ratios of actua' shaft power and Heat rate to eTrent
predictions (T30 ratio will be 1.0 as eTrent was run to test T30)

3 - Run eTrent at reference conditions and GELP at the reference
condit ion (T30 l imit-  876K)

4- Multiply Shaft Power and Heat Rate from 3 to ratios lrom

5 - Comoare Corrected Shaft Power and Heat Rate to PAT
acceDtance varues.
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Appendix E:

1.. nt 50 DqvLE bsln. s. rlal Num b.r 055 Ellld1

Rolr.-RDye c&!da,{ontr.,l,Tosr B.d fr, oerob.r 2,2009

Table 1: Gas Wet refened to Guarantees

Tiue
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Gas Wetreferred
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Tr.nr 60 DfwLE Euh. s.ri.t Nunb.r 0s5 Elldl
iro6ur.d nd Cor.d€d P. rform.nc. D.r. F, om Fdcrory Tssr
R!n6.R.y.. Cn.da, Uonlr..ti T€5r B.d *7, Octob.r 2, 2009

Liquid Wet refened to cuarantees

Iftl€
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