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Abstract:  

Under the witness of independent engineer, Shanghai Minghua Power 

Technology Engineering Co., Ltd takes charge of carrying out the performance 

acceptance test of Phase I on LFO of Malta Delimara 3 power plant. In this test, 

performance parameters of Phase I DF engines in combined cycle are measured with 

light fuel oil (LFO) as fuel. And this performance test report describes in detail the 

test procedure and calculation method, and provides the corresponding conclusions on 

heat rate ,output power, emissions and noise of combined cycle test.      

Key words:  

Performance acceptance test; Combined cycle; Heat rate; Output power;     

Emission; Noise 
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Main results of the performance acceptance formal test for 

Phase 1 on LFO after conversion 

Item Symbol Unit Value 

DE45-DE48 plus STG combined cycle  (100% load，2016/9/29 16:30-18:30) 

Gross power of DE45 P45 kW 16662.00  

Gross power of DE46 P46 kW 16622.00  

Gross power of DE47 P47 kW 16641.50  

Gross power of DE48 P48 kW 16588.00  

Gross power of STG Corr. to 
reference condition 

PSTG-corr kW 5867.17  

Gross power of combined cycle Corr. 
to reference condition (4 DF engines 
plus STG) 

Gross corrP −  kW 72380.67  

DE45 engine gross heat rate Corr. to  
the reference condition 

HRDE45-gross-corr kJ/kWh 8206.58  

DE46 engine gross heat rate Corr. to  
the reference condition 

HRDE46-gross-corr kJ/kWh 8198.52  

DE47 engine gross heat rate Corr. to  
the reference condition 

HRDE47-gross-corr kJ/kWh 8247.83  

DE48 engine gross heat rate Corr. to  
the reference condition 

HRDE48-gross-corr kJ/kWh 8202.19  

Gross heat rate of combined cycle 
Corr. to reference condition (4 DF 
engines plus STG) 

HR corr  kJ/kWh 7547.98  

Engine noise and external noise (100% load, 2016/9/29 16:30-18:30) 
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Inside of the enclosure of DE45 L45-in dB 104.8 

Outside of the enclosure of DE45 L45-out dB 76.8 

Inside of the enclosure of DE46 L46-in dB 105.4 

Outside of the enclosure of DE46 L46-out dB 77.9 

Inside of the enclosure of DE47 L47-in dB 105.4 

Outside of the enclosure of DE47 L47-out dB 78.4 

Inside of the enclosure of DE48 L48-in dB 105.5 

Outside of the enclosure of DE48 L48-out dB 79.2 

External noise at plant boundary Lg dB 66.35 

Emission of DE45-DE48 plus STG combined cycle (100% load，2016/9/29 
16:30-18:30) 

O2—Stack 3 (DE45- 46) 
O2—Stack 4 (DE47- 48) 

O2 Vol. % 12.09 
12.03 

NOx—Stack 3 (DE45- 46) 
NOx—Stack 4 (DE47- 48) 

NOx 
mg/Nm³

@15% O2 
95.8 
49.2 

SOx—Stack 3 (DE45- 46) 
SOx—Stack 4 (DE47- 48) 

SOx 
mg/Nm³

@15% O2  
21.2 
19.1 

CO—Stack 3 (DE45- 46) 
CO—Stack 4 (DE47- 48) 

CO 
mg/Nm³

@15% O2 
58.6 
58.9 

Particulate matter—Stack 3 (DE45- 
46) 
Particulate matter—Stack 4 (DE47- 
48) 

PM 
mg/Nm³

@15% O2 
5.1 
6.8 
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Note: 

1. During the test of DE45-DE48 plus STG combined cycle, DE41-DE44 were shut 

down.  

2. The calculation of engine heat rate takes into account of the 1% pilot fuel 

consumption. As requested by plant owner, waste gate opening of Phase I DF engines 

have been adjusted (from 14% to 31% at full load) to increase the exhaust outlet 

temperature after turbo so as to improve SCR efficiency and STG output, which 

slightly affected the heat rate of DF engines on LFO.  

3. During the 100% load test, STG output had some fluctuations (approx.±1170kW) 

in an orderly manner due to STG governor problem, which accounted to only 1.6% of 

the total Phase I combined cycle output. All parties agreed to continue the test and 

recognize the final performance results.  

4. For emission test, all measurement instrument have been compared to testing gas in 

China before transferred to Malta and provided with calibration certificate. Emission 

values are converted to normalized conditions at 0 ℃, one atmospheric pressure, dry 

and 15% O2. NOx level of Stack 4 is lower due to the larger amount of ammonia 

injection for DE47 and DE48.  
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ⅠThe objective of test 

Under the witness of independent engineer, Shanghai Minghua Power 

Technology Engineering Co., Ltd takes charge of carrying out the performance 

acceptance test of Phase I on LFO of Malta Delimara 3 power plant.  

The objective of these tests is to measure the heat rate, power output, noise and 

emission (including NOx, SOx, CO and PM) of the converted Phase I DF engines 

combined cycle on LFO at various loads, thus providing the performance basis of 

Phase I engines on LFO after the conversion.  

ⅡTest condition 

Table 2-1 Test condition and time of the test 

NO. Test condition Contents of the test Time and Date 

1 

90% load for 

DE45-DE48 engines 

(4+1formal test) 

Test the output power, heat rate 

and noise of DF engine on the 

condition that the generating 

power of each engine reaches 

90% load. 

10:45—12:45 

2016/09/29 

2 

90% load for 

combined cycle test of 

DE45-DE48 

(4+1formal test) 

Test the output power, heat rate, 

noise and emission of combined 

cycle on the condition that the 

generating power of each engine 

reaches 90% load.   

 

10:45—12:45 

2016/09/29 

3 

80% load for 

DE45-DE48 engines 

(4+1formal test) 

Test the output power, heat rate 

and noise of DF engine on the 

condition that the generating 

 

13:30—15:00 

2016/09/29 
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power of each engine reaches 

80% load. 

 

4 

80% load for 

combined cycle test of 

DE45-DE48 

(4+1formal test) 

Test the output power, heat rate, 

noise and emission of combined 

cycle on the condition that the 

generating power of each engine 

reaches 80% load.   

 

13:30—15:00 

2016/09/29 

 

5 

100% load for 

DE45-DE48 engines 

(4+1preliminary test) 

Test the output power, heat rate 

and noise of DF engine on the 

condition that the generating 

power of each engine reaches 

100% load.  

 

15:30—16:30 

2016/09/29 

 

6 

100% load for 

combined cycle test of 

DE45-DE48 

(4+1preliminary test) 

Test the output power, heat rate, 

noise and emission of combined 

cycle on the condition that the 

generating power of each engine 

reaches 100% load.  

 

15:30—16:30 

2016/09/29 

7 

100% load for 

DE45-DE48 engines 

(4+1formal test) 

Test the output power ,heat rate 

and noise of DF engine on the 

condition that the generating 

power of each engine  reaches 

100% load. 

 

16:30—18:30 

2016/09/29 

8 

100% load for 

combined cycle test of 

DE45-DE48 

(4+1formal test) 

Test the output power, heat rate, 

noise and emission of combined 

cycle on the condition that the 

generating power of each engine 

reaches 100% load.   

 

16:30—18:30 

2016/09/29 

 

Note: (1) The test of DE45-DE48 engines and combined cycle are performed 



 

Commissioning & Performance Test Team of Delimara 3 Gas Conversion                      11 

Shanghai Minghua Electric Power Technology Engineering Co., Ltd 

simultaneously at various load.(e.g. test NO. 1 and NO. 2 are done at the same time)   

(2) 100% load is required to test the guaranteed performance values in EPC contract. 

Test at 90% load and 80% load is required to establish the fundamental data for 

Dispatching System of D3 plant. 

Ⅲ Test standard  

3.1 Reciprocating internal combustion engines; Performance; Part 1: Declarations of 

power, fuel and lubricating oil consumptions, and test methods-additional 

requirements for engines for general use. ISO 3046 

3.2 Rating industrial noise affecting mixed residential and industrial areas. BS 4142 

3.3 Alternating generating units which are driven by the reciprocating internal 

combustion engine Part 10: noise measurement (surface method). ISO 8528.1 

3.4 Stationary source emissions-determination of mass concentration of particulate 

matter at low concentrations-manual gravimetric method. ISO 12141-2002 

Ⅳ Test instrument and measurement point    

4.1 The measurement instrument of atmospheric pressure and ambient temperature are 

from Minghua Company. Pressure is measured by aneroid barometer and temperature 

is measured by digital thermo-hygrometer. Test data are recorded at every 5 minutes 

and calibration certificate of all those test instruments are attached in this report.  

4.2 The fuel flow rate of engine is measured by the Vortex Flow meter installed by 

power plant. Fuel consumption can be calculated by the accumulative data recordings 

at the beginning and end of test. Meter diagram on site is as follows:  
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Diagram 4-1 Fuel flow measurement 

4.3 The power output of engine and steam turbine is measured by power meter 

installed by power plant. The power of engine and steam turbine can be calculated by 

the data accumulative recordings at the beginning and end of test. Meter diagram on 

site is as follows: 

 
Diagram 4-2 Power output measurement 

4.4 Noise is measured by noise analysis system (B&K 2260 type). The layout 

principle of noise measurement points: 1 meter away from engine shell and 1.2 meter 

high from ground level. Noise measurement includes inside the engine enclosure, 
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outside the engine enclosure and external plant boundary.  

4.5 The emission measurement adopts Testo 350 type Flue Gas Analyzer and 

Automatic Dust (flue gas) Tester, whose calibration certificates are shown in 

attachment. The flue gas firstly goes through a electric-heated sampling gun, to 

Automatic (flue gas) Dust Tester to collect the PM samples and then to a pretreatment 

device for the flue gas extraction (by built-in pump), filter and cooling, finally reach 

the Flue Gas Analyzer. Emission measurement system is shown as follows:  

 
Diagram 4-3 Emission measurement 

4.6 Other data used in the calculation is from plant DCS system, including the inlet 

fuel temperature of engine, charge air coolant temperature, cooling seawater 

temperature. The measurement points on DCS are shown as follows:  
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Diagram 4-4 Inlet fuel temperature of engine on DCS 

 
Diagram 4-5 Charge air coolant temperature on DCS 

 
Diagram 4-6 Cooling seawater temperature on DCS 

Ⅴ Test procedure 

5.1 Preliminary test 

Preliminary test is an indispensable test step before the formal test, which aims at 

checking the operating condition of the system equipment, the measuring status of the 

testing meter and instrument and the isolation effect of the system. There should be 

enough time for calculation and analysis during the preliminary test. The formal test 

can be conducted only if the preliminary test is qualified.  
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5.2 Formal test 

After the preliminary test meets the test condition requirement, the formal test 

can be conducted. And the formal test can begin only when the required test condition 

is stabilized. For details of test condition arrangements, please refer to Table 2-1. 

5.3 Test procedure of measuring heat rate and output power 

5.3.1 Adjust the load to ensure that the unit operates steadily under the required 

condition 

5.3.2 Make sure the engines are operated in DO(diesel oil, or LFO) mode when 

testing the output power and heat rate of the combined cycle unit and diesel engine. 

Record enough measurement data to calculate the system performance. Correct the 

parameters of the diesel engines to the reference condition which is in accordance 

with related ISO correction equations. The correction method of the steam turbine 

output to reference conditions is based on correction formula from manufacturer.   

5.3.3 Collect three fuel samples during each test. One sample to be sent to laboratory 

for analysis, one sample to be kept by testing company and the other one to be kept by 

the power plant.  

5.3.4 After the test is finished, signatures from representatives of all parties involved 

in the test are needed on every data recording paper of the test. 

5.4 Test procedure of noise measurement 

The noise measurement will be carried out when the engines are operating at 

100% load. Internal and external noise measurement location are indicated in the 

layout drawing in attachment 8.2.  

5.5 Test procedure of emission measurement 

The emission measurement will be carried out when the engines are operating at 

100% load. The emission measurement point is located at the middle platform of 

stack. Components under measurement include NOx, SOx, CO, O2 and PM.   
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Ⅵ Calculation of test results 

6.1 Gross power of combined cycle unit 

The performance calculation of combined cycle unit is based on the measured 

data of combined cycle test under stable operating conditions. The output power and 

heat rate of the units are calculated based on the following formula: 

4845 46 47 STG-corG 1 rross corrP P P P P P− = + + + +          (1) 

Where： 

G 1ross corrP − ：Gross power of combined cycle (4+1) corrected to the reference 

condition (kW). 

45P ：Gross power of DE45 (kW) 

46P ：Gross power of DE46 (kW) 

47P ：Gross power of DE47(kW) 

48P ：Gross power of DE48(kW) 

STG-corrP ：Gross power of steam turbine corrected to the reference condition (kW) 

6.2 Total heat rate of combined cycle unit 

( )46 corr45 corr 47 corr 48 corr r
1

G 1

Q Q Q Q Q
HR

ross cor
o

r
c rr P

−− − −

−

+ + + ×
=          (2) 

Where: 

1HR corr :Heat rate of combined cycle (4+1) corrected to the reference condition 

(kJ/kWh) 

45 corrQ − : Fuel flow rate of engine DE45 corrected to reference condition. 

46 corrQ − : Fuel flow rate of engine DE46 corrected to reference condition. 
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47 corrQ − : Fuel flow rate of engine DE47 corrected to reference condition. 

48 corrQ − ：Fuel flow rate of engine DE48 corrected to reference condition. 

rQ ：the referred lower calorific value of fuel (42700 kJ/kg). 

6.3 The calculation of corrected fuel consumption 

The following calculation formula of corrected fuel consumption takes engine 

DE45 as example: 

x
45 corr 45

r

QQ Q
Q

α
κ− = × ×                   (3) 

( ) 10.7 1 1
m

α κ κ
η
 

= − − − 
 

                 (4) 

sm n

crx r

r x cx

TP T
P T T

κ
    

= × ×    
     

                (5) 

45 corrQ − : Fuel flow rate of DE45 corrected to the reference condition  

45Q : The measured fuel flow rate of DE45 

κ : Correction factor of power 

xP : Atmospheric pressure during the test（mbar） 

rP : Atmospheric pressure of reference (1012mbar) 

xT : Ambient temperature during the test  

rT : Ambient temperature of reference (297.15K) 

cxT : Charge air coolant temperature during the test (K) 

crT : Charge air coolant temperature of reference (315.25K) 

M: 0.7 
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N: 1.2 

s: 1 

mη : 0.9 

xQ : The tested lower calorific value of fuel 

rQ : The referred lower calorific value of fuel (42700 kJ/kg) 

6.4 The correction of fuel density  

Fuel density is corrected according to ASTM1250-80, the correction formula is 

as follows (taking DE45 as example): 

( ) ( )( )( )
( ) ( )

45 act 15

15 act 15 act

15 0 15 15 1 15

VCF

VCF=exp T 15 1 0.8 T 15

K K

ρ ρ

α α

α ρ ρ ρ

− = ×

− × − × + × × −

= × +

   (6) 

0K = 186.9696 

1K = 0.4862 

VCF: Correction factor of volume 

45 actρ − : Actual fuel density 

15ρ : Fuel density measured at 15 °C by fuel analysis 

actT : Actual fuel temperature recorded from the flow meter of DCS  

6.5 The correction of steam turbine output power  

The correction applicable to the steam turbine gross power output to reference 

conditions will be calculated according to the following equation: 

STG-corr STG STGP =P - P∆                       (7) 

STG amb amb-ref sea-act sea-refP =-62.5 (T T )+92.5 (T T )∆ × − × −         (8) 

STG-corrP : Steam turbine power corrected to the reference condition 
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STGP : Steam turbine gross power 

STGP∆ : Applicable correction value in kW 

ambT : Actual ambient air temperature during the test in °C 

amb-refT : Reference ambient air temperature (24°C) 

sea-refT : Reference sea water temperature (21°C) 

sea-actT : Measured sea water temperature at steam turbine condenser inlet. 

Ⅶ Calculation result of the performance test 

7.1 DE45-DE48 plus STG combined cycle test result at 100% load 

For the formal test of DE45-DE48 plus STG combined cycle at 100% load, gross 

power of DE45 is 16662.00kW, gross power of DE46 is 16622.00kW, gross power of 

DE47 is 16641.50kW , gross power of DE48 is 16588.00kW and STG gross output 

corrected to reference conditions is 5867.17 kW. In total, the gross output power of 

DE45-DE48 plus STG combined cycle is 72380.67 kW.   

For the formal test of DE47-DE48 plus STG combined cycle, DE45 engine gross 

heat rate corr. to reference condition is 8206.58 kJ/kWh, DE46 engine gross heat rate 

corr. to reference condition is 8198.52 kJ/kWh, DE47 engine gross heat rate corr. to 

reference condition is 8247.83 kJ/kWh, DE48 engine gross heat rate corr. to reference 

condition is 8202.19 kJ/kWh and heat rate of DE45-DE48 plus STG combined cycle 

is 7547.98 kJ/kWh.  

Table 7-1 Calculation data of DE45-DE48 plus STG combined cycle at 100% load 

Item Symbol Unit Value 
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Net heat value LHV kJ/kg 42910.00 

Density@15℃ 15ρ  kg/m3 834.70 

DE45 actual fuel oil density  DE45ρ  kg/m3 824.90  

DE46 actual fuel oil density DE46ρ  kg/m3 825.44  

DE47 actual fuel oil density DE47ρ  kg/m3 825.44  

DE48 actual fuel oil density DE48ρ  kg/m3 825.26  

Fuel oil temperature into 
flow meter DE45 T45-act ℃ 28.75  

Fuel oil temperature into 
flow meter DE46 T46-act ℃ 28.00  

Fuel oil temperature into 
flow meter DE47 T47-act ℃ 28.00  

Fuel oil temperature into 
flow meter DE48 T48-act ℃ 28.25  

Fuel oil consumption DE45 Q41 l/h 3823.05  

Fuel oil consumption DE46 Q42 l/h 3808.20  
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Fuel oil consumption DE47 Q43 l/h 3835.60  

Fuel oil consumption DE48 Q44 l/h 3803.40  

Fuel oil quality consumption 
DE45 Qfg41 kg/h 3153.64  

Fuel oil quality consumption 
DE46 Qfg42 kg/h 3143.43  

Fuel oil quality consumption 
DE47 Qfg43 kg/h 3166.05  

Fuel oil quality consumption 
DE48 Qfg44 kg/h 3138.79  

Ambient pressure  p-amb mbar 1024.46  

Ambient temperature  T-amb ℃ 26.33 

Charge air coolant 
temperature DE45 

T45-cha ℃ 40.00  

Charge air coolant 
temperature DE46 

T46-cha ℃ 40.58  

Charge air coolant 
temperature DE47 

T47-cha ℃ 40.58  

Charge air coolant 
temperature DE48 

T48-cha ℃ 41.08  
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Reference ambient pressure  pamb-ref mbar 1012.00 

Reference ambient 
temperature  

Tamb-ref ℃ 24.00 

Reference charge air coolant 
temperature Tcha-ref ℃ 42.1 

Ratio of indicated power 
DE45 κ  45κ  / 1.01  

Ratio of indicated power 
DE46 κ  46κ  / 1.00  

Ratio of indicated power 
DE47 κ  47κ  / 1.00  

Ratio of indicated power 
DE48 κ  48κ  / 1.00  

Power adjustment factor 
DE45 α  45α  / 1.01  

Power adjustment factor 
DE46 α  46α  / 1.00  

Power adjustment factor 
DE47 α  47α  / 1.00  

Power adjustment factor 
DE48 α  48α  / 1.00  

Fuel oil consumption DE45 
Corr. to amb Ref. condition Q45amb-corr kg/h 3155.07  
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Fuel oil consumption DE46 
Corr. to amb Ref. condition Q46amb-corr kg/h 3144.41  

Fuel oil consumption DE47 
Corr. to amb Ref. condition Q47amb-corr kg/h 3167.03  

Fuel oil consumption DE48 
Corr. to amb Ref. condition Q48amb-corr kg/h 3139.38  

Fuel oil consumption DE45 
Corr. to Ref.Net Heat Value Q45lhv-corr kg/h 3170.59  

Fuel oil consumption DE46 
Corr. to Ref.Net Heat Value Q46lhv-corr kg/h 3159.87  

Fuel oil consumption DE47 
Corr. to Ref.Net Heat Value Q47lhv-corr kg/h 3182.61  

Fuel oil consumption DE48 
Corr. to Ref.Net Heat Value Q48lhv-corr kg/h 3154.82  

Fuel oil consumption 
DE45-DE48 Qtotal kg/h 12601.91  

Fuel oil consumption 
DE45-DE48 Corr. Qtotal-corr kg/h 12667.88  

The gross power of DE45 P45 kW 16662.00  

The gross power of DE46 P46 kW 16622.00  

The gross power of DE47 P47 kW 16641.50  
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The gross power of DE48 P48 kW 16588.00  

The gross power of STG PSTG kW 5828.00 

The gross power of 
DE45-DE48 plus STG Ptotal-gross kW 72341.50 

The reference sea water 
temperature Tsea-ref ℃ 21.00 

The measured sea water 
temperature Tsea-act ℃ 23.00 

STG power correction △PSTG kW -39.17 

The STG power Corr. to  
the reference condition PSTG-corr kW 5867.17 

The gross power of 
DE45-DE48 plus STG Corr. 
to  the reference condition 

Ptotal-gross-corr kW 72380.67 

DE45 engine gross heat 
rate corr. to reference 
condition 

HRDE45-gross-corr kJ/kWh 8206.58  

DE46 engine gross heat 
rate corr. to reference 
condition 

HRDE46-gross-corr kJ/kWh 8198.52  

DE47 engine gross heat 
rate corr. to reference 
condition 

HRDE47-gross-corr kJ/kWh 8247.83  

DE48 engine gross heat 
rate corr. to reference 
condition 

HRDE48-gross-corr kJ/kWh 8202.19  
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Diesel engine gross heat rate HRDE-gross kJ/kWh 8090.11 

DE45-DE48 plus STG 
combined cycle gross heat 
rate 

HRgross kJ/kWh 7438.35  

Diesel engine gross heat rate  
Corr. to  the reference 
condition 

HRDE-gross-corr kJ/kWh 8213.79  

Combined cycle gross heat 
rate of DE45-DE48 plus 
STG Corr. to  the reference 
condition 

HRgross-corr kJ/kWh 7547.98  

7.2 DE45-DE48 plus STG combined cycle test result at 90% load 

For the DE45-DE48 plus STG combined cycle test at 90% load, gross power of 

DE45 is 14957.50kW, gross power of DE46 is 14916.00kW, gross power of DE47 is 

14935.00kW , gross power of DE48 is 14907.00kW and STG gross output corrected 

to reference conditions is 5029.97 kW. In total, the gross output power of DE45-DE48 

plus STG combined cycle is 64745.47 kW.   

For the DE45-DE48 plus STG combined cycle test at 90% load, DE45 engine 

gross heat rate corr. to reference condition is 8215.56 kJ/kWh, DE46 engine gross 

heat rate corr. to reference condition is 8199.27 kJ/kWh, DE47 engine gross heat rate 

corr. to reference condition is 8267.10 kJ/kWh, DE48 engine gross heat rate corr. to 

reference condition is 8200.28 kJ/kWh and heat rate of DE45-DE48 plus STG 

combined cycle is 7581.93 kJ/kWh.  

Table 7-2 Calculation results of DE45-DE48 plus STG combined cycle at 90% load 

Item Symbol Unit Value 

The gross power of DE45 P45 kW 14957.50  
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The gross power of DE46 P46 kW 14916.00  

The gross power of DE47 P47 kW 14935.00  

The gross power of DE48 P48 kW 14907.00  

The gross power of STG PSTG kW 5020.00  

The gross power of 
DE45-DE48 plus STG Ptotal-gross kW 64735.50  

STG power correction △PSTG kW -9.97   

The STG power Corr. to  
the reference condition PSTG-corr kW 5029.97   

The gross power of 
DE45-DE48 plus STG Corr. 
to  the reference condition 

Ptotal-gross-corr kW 64745.47   

DE45 engine gross heat 
rate corr. to reference 
condition 

HRDE45-gross-corr kJ/kWh 8215.56  

DE46 engine gross heat 
rate corr. to reference 
condition 

HRDE46-gross-corr kJ/kWh 8199.27  

DE47 engine gross heat 
rate corr. to reference 
condition 

HRDE47-gross-corr kJ/kWh 
8267.10  

  

DE48 engine gross heat 
rate corr. to reference 
condition 

HRDE48-gross-corr kJ/kWh 8200.28   
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Diesel engine gross heat rate HRDE-gross kJ/kWh 8097.04   

DE45-DE48 plus STG 
combined cycle gross heat 
rate 

HRgross kJ/kWh 7469.15  

Diesel engine gross heat rate  
Corr. to the reference 
condition 

HRDE-gross-corr kJ/kWh 8220.57   

Combined cycle gross heat 
rate of DE45-DE48 plus 
STG Corr. to  the reference 
condition 

HRgross-corr kJ/kWh 7581.93   

 

7.3 DE45-DE48 plus STG combined cycle test result at 80% load 

For the DE45-DE48 plus STG combined cycle test at 80% load, gross power of 

DE45 is 13359.00kW, gross power of DE46 is 13315.00kW, gross power of DE47 is 

13337.00kW , gross power of DE48 is 13309.00kW and STG gross output corrected 

to reference conditions is 4461.42 kW. In total, the gross output power of DE45-DE48 

plus STG combined cycle is 57781.42 kW.   

For the DE45-DE48 plus STG combined cycle test at 80% load, DE45 engine 

gross heat rate corr. to reference condition is 8252.99 kJ/kWh, DE46 engine gross 

heat rate corr. to reference condition is 8228.04 kJ/kWh, DE47 engine gross heat rate 

corr. to reference condition is 8286.66 kJ/kWh, DE48 engine gross heat rate corr. to 

reference condition is 8235.80 kJ/kWh and heat rate of DE45-DE48 plus STG 

combined cycle is 7615.54 kJ/kWh.  

Table 7-2 Calculation results of DE45-DE48 plus STG combined cycle at 80% load 

Item Symbol Unit Value 



 

Commissioning & Performance Test Team of Delimara 3 Gas Conversion                      28 

Shanghai Minghua Electric Power Technology Engineering Co., Ltd 

The gross power of DE45 P45 kW 13359.00  

The gross power of DE46 P46 kW 13315.00  

The gross power of DE47 P47 kW 13337.00  

The gross power of DE48 P48 kW 13309.00  

The gross power of STG PSTG kW 4484.00   

The gross power of 
DE45-DE48 plus STG Ptotal-gross kW 57804.00   

STG power correction △PSTG kW 22.58   

The STG power Corr. to  
the reference condition PSTG-corr kW 4461.42    

The gross power of 
DE45-DE48 plus STG Corr. 
to  the reference condition 

Ptotal-gross-corr kW 57781.42    

DE45 engine gross heat 
rate corr. to reference 
condition 

HRDE45-gross-corr kJ/kWh 8252.99   

DE46 engine gross heat 
rate corr. to reference 
condition 

HRDE46-gross-corr kJ/kWh 8228.04    

DE47 engine gross heat 
rate corr. to reference 
condition 

HRDE47-gross-corr kJ/kWh 8286.66     
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DE48 engine gross heat 
rate corr. to reference 
condition 

HRDE48-gross-corr kJ/kWh 8235.80     

Diesel engine gross heat rate HRDE-gross kJ/kWh 8133.29   

DE45-DE48 plus STG 
combined cycle gross heat 
rate 

HRgross kJ/kWh 7502.80   

Diesel engine gross heat rate  
Corr. to the reference 
condition 

HRDE-gross-corr kJ/kWh 8250.89    

Combined cycle gross heat 
rate of DE45-DE48 plus 
STG Corr. to  the reference 
condition 

HRgross-corr kJ/kWh 7615.54    
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Ⅷ Appendix  

8.1 Calibration certificate 

Calibration certificate -- aneroid barometer 
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Calibration certificate—digital thermo-hygrometer 
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Calibration certificate---flue gas analyzer 
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Calibration certificate—automatic (flue gas) dust tester 
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Calibration certificate—(B&K 2260 type) noise measurement  
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8.2 Layout of noise measurement point   

Noise measurement point for engine 
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Noise measurement point at plant boundary 
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8.3 Fuel analysis report  

2016/09/29—100% load—LFO fuel of DE45 
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2016/09/29—100% load—LFO fuel of DE46 
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2016/09/29—100% load—LFO fuel of DE47 
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2016/09/29—100% load—LFO fuel of DE48 
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8.4 Original recording table 

 

2016/9/29—100% load---Fuel consumption recordings 
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2016/9/29—100% load—Power meter recordings 
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2016/9/29—100% load—Recordings from DCS 
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2016/9/29—100% load—Recordings of ambient conditions 
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2016/9/29—100% load—Noise recordings 
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2016/9/29—100% load—Emission recordings 
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