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Genset | Marine| O& G Rail C&l
Application X
Engine model 20V4000G94F
Application group 3D
Emission Stage/Optimisation [NEA Singapore for ORDE
Test cycle D2
fuel sulphur content [ppm] 15 (max. value of DIN EN 590)
mg/mN3 values base on
residual oxygen value of [%] measured
Motor Rohemissionen*
Engine raw emissions*
Cycle point [] n1 n2 n3 n4 n5 n6 n7 n8
Power (P/Pcycle) [-] 1 0,75 0,50 0,25 0,10
Power (kW] 3090 2317 1545 772 309
Speed (n/nN) [-] 1 1 1 1 1
Speed [rpm] 1501 1501 1501 1501 1500
Exhaust temperature °C] 460 427 436 394 262
after turbine
Exhaust massflow [ka/h] 18500 15819 11326 7150 5284
Exhaust back pressure (total) |[mbar] 52 35 16 5 0
NOX [g/kWh] 6,5 53 4,8 4,6 9,2
[mg/mN?] 1541 1108 918 686 735
co [g/kWh] 0,2 0,3 1,1 1,4 3,2
[mg/mN?] 54 58 206 201 251
HE [g/kWh] 0,07 0,08 0,10 0,18 0,84
[Mmg/mNg3] 16 16 18 27 66
02 [%0] 10,3 11,5 12,0 13,3 16,0
. [g/kWh] 0,02 0,02 0,09 0,14 0,06
Particulate measured
[mg/mN3] 4 5 17 21 5
Particulate calculated [g/kWh] - - - - -
[Mmg/mNS3] - - - - -
Dust (only TA-Luft) [mg/mNg2] - - - - -
FSN [-] 0,2 0,2 0,7 0,9 0,0
NO/NO2** [-] 24,5 20,7 16,0 9,3 6,7
co2 [g/kWh] 642,1 655,7 668,8 721,9 867,8
[mg/mN?] 149443 132804 125858 106693 68168
S02 [g/kWh] 0,006 0,006 0,006 0,007 0,008
[mg/mNg3] 1,4 1,3 1,2 1,0 0,7

* Please note that these data are physical and/or technical values only referring to and representing a normative defined operating condition. Any
change in operating time and conditions will have impact on these values mentioned above and as well on engine behavior, which have to be
reflected and assessed within the complete propulsion system especially in regard to emission compliance and product safety.

These data are representing the contractual agreed scope or will represent, if there is so far no agreed contract, of the MTU engine at the time of

delivery.

MTU doesn’t take any responsibility or liability neither out or in connection with the contract or contract to be agreed nor on any other basis

* beyond these specified operating conditions of the engine

« and for any installation/modification of the entire propulsion system by the customer itself or any third party
and the customer will indemnify MTU on first demand for any third party claim out or in connection with this.

** No standard test. To be measured on demand.
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Motordaten
engine data
Genset Marine O0&G Rail C&l
Application X
Engine model 20V4000G94F
Application group 3D
Emission Stage/Optimisation NEA Singapore for ORDE
Test cycle D2
fuel sulphur content [ppm] 15 (max. value of DIN EN 590)
mg/mN2 values base on
residual oxygen value of [%] measured
Not to exceed Werte*
not to exceed values*
Cycle point [-] n1 n2 n3 n4 n5 n6 n7 n8
Power (P/Pcycle) [-] 1 0,75 0,50 0,25
Power [kW] 3090 2317 1545 772
Speed (n/nN) [-] 1 1 1 1
Speed [rpm] 1501 1501 1501 1501
Exhaust back pressure (total) [mbar] 52 35 16 5
NOX [g/kwh] 8,4 6,9 6,2 6,8
[mg/mNg] 2003 1440 1193 1029
co [g/kWh] 0,4 0,5 2,1 2,7
[mg/mN?)| 92 99 391 402
He [9/kwh] 0,12 0,13 0,18 0,36
[mg/mN?| 27 27 34 54
02 [%] 10,3 11,5 12,0 13,3
Particulate measured [g/kwh] 0,03 0,04 0,13 0.21
[mg/mNg3] 6 7 25 31
<02 [g/kWh] 0,009 0,009 0,010 0,010
[mg/mN?| 2,2 1,9 1,8 1,5

* Please note that these data are physical and/or technical values only referring to and representing a normative defined operating condition. Any change in
operating time and conditions will have impact on physical values and engine behavior, which have to be reflected and assessed within the complete propulsion
system especially in regard to emission compliance and product safety.

These data are representing the contractual agreed scope of the MTU engine at the time of delivery.

MTU doesn’t take any responsibility or liability neither out or in connection with the contract nor on any other basis

* beyond these specified operating conditions of the engine

+ and for any installation/modification of the entire propulsion system by the customer itself or any third party

and the customer will indemnify MTU on first demand for any third party claim out or in connection with this.

Calculated values are not proven by tests and therefore the accuracy cannot be guaranteed.

Emissions data measurement procedures are consistent with those described in the applicable rules and standards.

The NOx, CO, HC and PM emission data tabulated here were taken from a single new engine under the test conditions shown above and are valid for the following
conditions:

* Ambient air pressure 1 bar

* Air intake temperature approx. 25°C

* Rel. Humidity 30%-60%

* New Engine

* New standard- air filter

» Exhaust gas back pressure according the given value in this EDS

* Fuel according to EN 590 or US EPA 40CFR89

 Coolant and Lubricants according MTU Fuels and Lubricants Specification

Emissions data is based on single operating points and thus cannot be used to compare to EPA regulations which use values based on a weighted cycle.

Field emission test data are not guaranteed to these lewvels. Actual field test results may vary due to test site conditions, installation, fuel specification, test
procedures, and instrumentation. Over time deterioration may occur which may have an impact on emission levels.

MTU Friedrichshafen GmbH has made efforts to ensure that the information in this data sheet is accurate, but reserves the right to amend specifications and
information without notice and without obligation or liability. No liability for any errors, facts or opinions is accepted. Customers must satisfy themselves as to the
suitability of this product for their application. No responsibility for any loss as a result of any person placing reliance on any material contained in this data sheet
will be accepted.

MTU Friedrichshafen GmbH resenes all rights in the information contained in this data sheet. It shall not be reproduced, made available to a third party or otherwise
used in any way whatsoeer.
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Typzulassung fiir NEA Singapur
Type approval for NEA Singapore

Genset Marine 0&G Rail C&l
Application X
Engine model 20V4000G94F

Application group

3D

Emission Stage/Optimisation

NEA Singapore for ORDE

Test cycle D2

Data Set XZ54954100066
Serial-Number V122
Test-Report-Number EDS40001186
Test Location P126

Date of test 29.03.2017

Tester

MTU Friedrichshafen GmbH

Date of EDS

04.04.2017

Emissions Zykluswerte*

Engine cycle emissions*

Emission Cycle Value U.S. T2-Limit
[9/kWh] [9/kWh]
NOX 5,23 -
HC 0,12 -
NOX+NMHC 5,35 6,4
CO 0,77 35
PM 0,063 0,20

* Cycle values based on not rounded values, differences between single values and added values, e.g. NOX/HC/NOX+HC.
NMHC = 0,98*HC (40 CFR Part 1065.650 (c)(5))
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Motordaten

engine data
Genset | Marine | O &G Rail cC&l

Application X

Engine model 20V4000G94F

Application group 3D

Emission Stage/Optimisation |NEA Singapore for ORDE

Test cycle D2

fuel sulphur content [ppm] 15 (max. value of DIN EN 590)

mg/mN? values base on 5

residual oxygen value of [%0]

Motor Rohemissionen*

Engine raw emissions*

Cycle point [] n1 n2 n3 n4 n5 n6 n7 n8

Power (P/Pcycle) [] 1 0,75 0,50 0,25 0,10

Power [kW] 3090 2317 1545 772 309

Speed (n/nN) [ 1 1 1 1 1

Speed [rpm] 1501 1501 1501 1501 1500

Exhaust temperature °C] 460 427 436 304 262

after turbine

Exhaust massflow [ka/h] 18500 15819 11326 7150 5284

Exhaust Volumetric Flowrate |[m3/s] 10,6 8,7 6,3 3,8 2,3

Exhaust back pressure (total) |[mbar] 52 35 16 5 0
[9/KWh] 6,5 5.3 48 4,6 9,2

NOXx [o/s] 5,5 34 2,1 1,0 0,8
[Mmg/mN3] 2306 1865 1624 1429 2350
[g/kwh] 0,2 0,3 1,1 1,4 3,2

CO [o/s] 0,2 0,2 0,5 0,3 0,3
[mg/mNg3] 81 98 365 418 803
[9/kWh] 0,07 0,08 0,10 0,18 0,84

HC [a/s] 0,06 0,05 0,04 0,04 0,07
[mg/mN?] 24 27 32 56 210

02 [%0] 10,3 115 12,0 13,3 16,0
[9/kWh] 0,02 0,02 0,09 0,14 0,06

Particulate measured [a/s] 0,02 0,01 0,04 0,03 0,01
[Mmg/mN3] 6 8 30 43 15

Particulate calculated [g/kWh] - - - - -
[Mmg/mN3] - - - - -

Dust (only TA-Luft) [mg/mN3] - - - - -

FSN -] 0,2 0,2 0,7 0,9 0,0

NO/NO2** [] 24,5 20,7 16,0 9,3 6,7
[g/kwh] 642,1 655,7 668,8 7219 867,8

CcO2 [9/s] 551,1 422,0 287,0 154,9 74,4
[mg/mNg3] 223679 223481 222717 222190 217875
[9/kWh] 0,006 0,006 0,006 0,007 0,008

S0O2 [a/s] 0,002 0,002 0,001 0,001 0,000
[mg/mN?] 2.2 2.1 2.1 2,1 2,1

* Please note that these data are physical and/or technical values only referring to and representing a normative defined operating condition. Any

change in operating time and conditions will have impact on these values mentioned above and as well on engine behavior, which have to be
reflected and assessed within the complete propulsion system especially in regard to emission compliance and product safety.

These data are representing the contractual agreed scope or will represent, if there is so far no agreed contract, of the MTU engine at the time of

delivery.

MTU doesn’t take any responsibility or liability neither out or in connection with the contract or contract to be agreed nor on any other basis
* beyond these specified operating conditions of the engine

« and for any installation/modification of the entire propulsion system by the customer itself or any third party
and the customer will indemnify MTU on first demand for any third party claim out or in connection with this.

** No standard test. To be measured on demand.
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Motordaten
engine data
Genset Marine 0&G Rail C&l

Application X

Engine model 20V4000G94F

Application group 3D

Emission Stage/Optimisation NEA Singapore for ORDE

Test cycle D2

fuel sulphur content [ppm] 15 (max. value of DIN EN 590)

mg/mN?3 values base on 5

residual oxygen value of [%]

Not to exceed Werte*

not to exceed values*

Cycle point [ n1 n2 n3 n4 n5 n6 n7 n8

Power (P/Pcycle) [-] 1 0,75 0,50 0,25

Power [kW] 3090 2317 1545 772

Speed (n/nN) [-] 1 1 1 1

Speed [rpm] 1501 1501 1501 1501

Exhaust back pressure (total) [mbar] 52 35 16 5
[9/kWh] 8,4 6,9 6,2 6,8

NOXx [g/s] 7,2 4,5 2,7 1,5
[mg/mN?| 2998 2425 2111 2144
[g/kWh] 0,4 0,5 2,1 2,7

CO [9/s] 0,3 0,3 0,9 0,6
[mg/mN3) 138 167 694 836
[g/kWh] 0,12 0,13 0,18 0,36

HC [g/s] 0,10 0,09 0,08 0,08
[mg/mN?| 41 46 61 112

02 [%] 10,3 11,5 12,0 13,3
[o/kWh] 0,03 0,04 0,13 0,21

Particulate measured [o/s] 0,02 0,02 0,06 0,05
[mg/mN?] 10 13 44 64
[o/kWh] 0,009 0,009 0,010 0,010

SO2 [o/s] 0,004 0,003 0,002 0,001
[mg/mN?] 3,2 3,2 3,2 3,2

* Please note that these data are physical and/or technical values only referring to and representing a normative defined operating condition. Any change in
operating time and conditions will have impact on physical values and engine behavior, which have to be reflected and assessed within the complete propulsion
system especially in regard to emission compliance and product safety.

These data are representing the contractual agreed scope of the MTU engine at the time of delivery.

MTU doesn’t take any responsibility or liability neither out or in connection with the contract nor on any other basis

* beyond these specified operating conditions of the engine

+ and for any installation/modification of the entire propulsion system by the customer itself or any third party

and the customer will indemnify MTU on first demand for any third party claim out or in connection with this.

Calculated values are not proven by tests and therefore the accuracy cannot be guaranteed.

Emissions data measurement procedures are consistent with those described in the applicable rules and standards.

The NOx, CO, HC and PM emission data tabulated here were taken from a single new engine under the test conditions shown abowve and are valid for the following
conditions:

« Ambient air pressure 1 bar

« Air intake temperature approx. 25°C

* Rel. Humidity 30%-60%

* New Engine

* New standard- air filter

» Exhaust gas back pressure according the given value in this EDS

* Fuel according to EN 590 or US EPA 40CFR89

» Coolant and Lubricants according MTU Fuels and Lubricants Specification

Emissions data is based on single operating points and thus cannot be used to compare to EPA regulations which use values based on a weighted cycle.

Field emission test data are not guaranteed to these lewels. Actual field test results may vary due to test site conditions, installation, fuel specification, test
procedures, and instrumentation. Over time deterioration may occur which may have an impact on emission levels.

MTU Friedrichshafen GmbH has made efforts to ensure that the information in this data sheet is accurate, but reserves the right to amend specifications and
information without notice and without obligation or liability. No liability for any errors, facts or opinions is accepted. Customers must satisfy themselves as to the
suitability of this product for their application. No responsibility for any loss as a result of any person placing reliance on any material contained in this data sheet
will be accepted.

MTU Friedrichshafen GmbH resenes all rights in the information contained in this data sheet. It shall not be reproduced, made available to a third party or otherwise

used in any way whatsoewer.
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Motordaten
engine data
Genset | Marine | O& G Rail C&l

Application X

Engine model 20V4000G94F

Application group 3D

Emission Stage/Optimisation |NEA Singapore for ORDE

Test cycle D2

fuel sulphur content [ppm] 15 (max. value of DIN EN 590)

mg/mN? values base on 15

residual oxygen value of [%]

Motor Rohemissionen*

Engine raw emissions*

Cycle point [-] n1 n2 n3 n4 n5 n6 n7 n8

Power (P/Pcycle) [ 1 0,75 0,50 0,25 0,10

Power [kW] 3090 2317 1545 772 309

Speed (n/nN) [-] 1 1 1 1 1

Speed [rpm] 1501 1501 1501 1501 1500

Exhaust temperature [°C] 460 427 436 394 262

after turbine

Exhaust massflow [kg/h] 18500 15819 11326 7150 5284

Exhaust Volumetric Flowrate |[m3/s] 10,6 8,7 6,3 3,8 2,3

Exhaust back pressure (total) |[mbar] 52 35 16 5 0
[g/kwh] 6,5 53 4,8 4,6 9,2

NOXx [g/s] 55 34 2,1 1,0 0,8
[mg/mNg3] 865 699 609 536 881
[g/kwh] 0,2 0,3 1,1 14 3,2

CO [g/s] 0,2 0,2 0,5 0,3 0,3
[mg/mNg3] 30 37 137 157 301
[g/kwh] 0,07 0,08 0,10 0,18 0,84

HC [g/s] 0,06 0,05 0,04 0,04 0,07
[mg/mN3] 9 10 12 21 79

02 [%6] 10,3 11,5 12,0 13,3 16,0
[g/kwh] 0,02 0,02 0,09 0,14 0,06

Particulate measured [o/s] 0,02 0,01 0,04 0,03 0,01
[mg/mN3] 2 3 11 16 6

Particulate calculated [g/kWh] - - - - -
[mg/mNg] - - - - -

Dust (only TA-Luft) [mg/mNg] - - - - -

FSN [] 0,2 0,2 0,7 0,9 0,0

NO/NO2** [] 24,5 20,7 16,0 9,3 6,7
[g/kwh] 642,1 655,7 668,8 721,9 867,8

CO2 [g/s] 551,1 4220 287,0 154,9 74,4
[mg/mNg3] 83879 83805 83519 83321 81703
[g/kwh] 0,006 0,006 0,006 0,007 0,008

S02 [g/s] 0,002 0,002 0,001 0,001 0,000
[mg/mN3] 2,2 2,1 2,1 2,1 2,1

* Please note that these data are physical and/or technical values only referring to and representing a normative defined operating condition. Any

change in operating time and conditions will have impact on these values mentioned above and as well on engine behavior, which have to be
reflected and assessed within the complete propulsion system especially in regard to emission compliance and product safety.

These data are representing the contractual agreed scope or will represent, if there is so far no agreed contract, of the MTU engine at the time of

delivery.

MTU doesn’t take any responsibility or liability neither out or in connection with the contract or contract to be agreed nor on any other basis

* beyond these specified operating conditions of the engine
« and for any installation/modification of the entire propulsion system by the customer itself or any third party
and the customer will indemnify MTU on first demand for any third party claim out or in connection with this.

** No standard test. To be measured on demand.
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Revision
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Motordaten
engine data
Genset Marine 0&G Rail C&l

Application X

Engine model 20V4000G94F

Application group 3D

Emission Stage/Optimisation NEA Singapore for ORDE

Test cycle D2

fuel sulphur content [ppm] 15 (max. value of DIN EN 590)

mg/mN?3 values base on 15

residual oxygen value of [%]

Not to exceed Werte*

not to exceed values*

Cycle point [ n1 n2 n3 n4 n5 n6 n7 n8

Power (P/Pcycle) [-] 1 0,75 0,50 0,25

Power [kW] 3090 2317 1545 772

Speed (n/nN) [-] 1 1 1 1

Speed [rpm] 1501 1501 1501 1501

Exhaust back pressure (total) [mbar] 52 35 16 5
[9/kWh] 8,4 6,9 6,2 6,8

NOXx [g/s] 7,2 4,5 2,7 1,5
[mg/mN3] 1125 909 792 804
[g/kWh] 0,4 0,5 2,1 2,7

CO [9/s] 0,3 0,3 0,9 0,6
[mg/mNg] 51 63 260 314
[g/kWh] 0,12 0,13 0,18 0,36

HC [g/s] 0,10 0,09 0,08 0,08
[mg/mN?| 15 17 23 42

02 [%] 10,3 11,5 12,0 13,3
[a/kwh] 0,03 0,04 0,13 0,21

Particulate measured [o/s] 0,02 0,02 0,06 0,05
[mg/mNg2] 4 5 17 24
[o/kWh] 0,009 0,009 0,010 0,010

SO2 [o/s] 0,004 0,003 0,002 0,001
[mg/mN?] 3,2 3,2 3,2 3,2

* Please note that these data are physical and/or technical values only referring to and representing a normative defined operating condition. Any change in
operating time and conditions will have impact on physical values and engine behavior, which have to be reflected and assessed within the complete propulsion
system especially in regard to emission compliance and product safety.

These data are representing the contractual agreed scope of the MTU engine at the time of delivery.

MTU doesn’t take any responsibility or liability neither out or in connection with the contract nor on any other basis

* beyond these specified operating conditions of the engine

+ and for any installation/modification of the entire propulsion system by the customer itself or any third party

and the customer will indemnify MTU on first demand for any third party claim out or in connection with this.

Calculated values are not proven by tests and therefore the accuracy cannot be guaranteed.

Emissions data measurement procedures are consistent with those described in the applicable rules and standards.

The NOx, CO, HC and PM emission data tabulated here were taken from a single new engine under the test conditions shown abowve and are valid for the following
conditions:

« Ambient air pressure 1 bar

« Air intake temperature approx. 25°C

* Rel. Humidity 30%-60%

* New Engine

* New standard- air filter

» Exhaust gas back pressure according the given value in this EDS

* Fuel according to EN 590 or US EPA 40CFR89

» Coolant and Lubricants according MTU Fuels and Lubricants Specification

Emissions data is based on single operating points and thus cannot be used to compare to EPA regulations which use values based on a weighted cycle.

Field emission test data are not guaranteed to these lewels. Actual field test results may vary due to test site conditions, installation, fuel specification, test
procedures, and instrumentation. Over time deterioration may occur which may have an impact on emission levels.

MTU Friedrichshafen GmbH has made efforts to ensure that the information in this data sheet is accurate, but reserves the right to amend specifications and
information without notice and without obligation or liability. No liability for any errors, facts or opinions is accepted. Customers must satisfy themselves as to the
suitability of this product for their application. No responsibility for any loss as a result of any person placing reliance on any material contained in this data sheet
will be accepted.

MTU Friedrichshafen GmbH resenes all rights in the information contained in this data sheet. It shall not be reproduced, made available to a third party or otherwise
used in any way whatsoewer.
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