fosf ]

MTU
DIESEL ENGINE

DOCUMENTATION
FOR
ENGINE INTERNATIONAL AIR
POLLUTION PREVENTION CERTIFICATE*
(EIAPP - CERTIFICATEY)

* This EIAPP-Cerificate may be only of interim status until the Protocol's entry into force.

ACCORDING TO THE

INTERNATIONAL CONVENTION
FOR THE
PREVENTION OF POLLUTION FROM SHIPS, 1973,
as modified by the Protocol of 1978 related thereto

IMPORTANT INFORMATION !!

To the Manufacturer of the Vessel:

This Technical File is a very important document. Pursuant to Resolution 2.3.6 of the NOy Technical Code
contained in Marpol 73/78 Annex VI, this Technical File is required to accompany the engine installed on this

Vessel throughout the engines life.

To the Owner of the Vessel:

It is very important that this Technical File be kept in a safe place that is easily accessible on board the vessel in
which this engine is installed.

You or a member of your crew may be required to produce this Technical File, without previous notice, upon
demand at any time the vessel enters a domestic or international port.




IMPORTANT INFORMATION
FOR EMISSION-CERTIFIED ENGINES

To the Owner of the Vessel,
To all Personnel Working on the Engine:

For emission certification in compliance with the INTERNATIONAL CONVENTION FOR
THE PREVENTION OF POLLUTION FROM SHIPS, 1973, as modified by the Protocol
of 1978 related thereto (MARPOL 73/78), it is very important to pay attention to the
following statements:

e The engine is only compliant with the above-mentioned emission legislation if it is
outfitted and adjusted according to the Technical File included in this
documentation.

Any alteration to the emission-relevant settings of the engine control unit or the
governor which are not in accordance with the specifications of the Technical File
included in this documentation can lead to a withdrawal of the certificate for the
engine.

Any replacement of the emission-relevant components of this engine with
emission-relevant components which are not in compliance with the specifications
of the Technical File can lead to a withdrawal of the certificate for the engine.

Therefore it is very important to ensure that every emission-relevant component that is
installed on this engine is licensed.

Check this licensing by comparing the identification numbers of the emission-relevant
components listed in Section 7 of the Technical File included in this documentation with
the numbers of the components installed on the engine.

If a component part is not listed in the Technical File it is nevertheless possible that it is
in compliance with the emission legislation but is not included in the Technical File
owing to recent product improvements. For such cases, approved forms are available
which must be added to the Technical File.

In this case, check for compliance by contacting the manufacturer of the engine at the
following address:

MTU Friedrichshafen GmbH
Spare-Parts Center, Global
Maybachplatz 1

88045 Friedrichshafen, Germany
Phone:+49 7541 908 542

Fax: +49 7541 908 102

]|



Bundesrepublik Deutschland
Federal Republic of Germany

INTERNATIONALES MOTORENZEUGNIS
UBER DIE VERHUTUNG DER LUFTVERUNREINIGUNG

Engine International Air Pollution Prevention Certificate

Ausgestellt nach dem Protokoll von 1997 in seiner durch die Entschliefung MEPC.176(58)
aus 2008 gesnderten Fassung, zu dem
INTERNATIONALEN UBEREINKOMMEN VON 1973 ZUR VERHUTUNG DER MEERESVERSCHMUTZUNG
DURCH SCHIFFE
in der Fassung des Protokolls von 1978 zu diesem Ubereinkommen (im Folgenden als ,,Ubereinkommen® bezeichnet)

im Namen der Regierung der

BUNDESREPUBLIK DEUTSCHLAND
durch die Berufsgenossenschaft fiir Transport und Verkehrswirtschaft

Issued under the provisions of the Protocol of 1997, as amended by resolution MEPC.176(58) in 2008, to amend the
INTERNATIONAL CONVENTION FOR THE PREVENTION OF POLLUTION FROM SHIPS, 1973,
as modified by the Protocol of 1978 related thereto (hereinafter referred to as “the Convention”)

under the authority of the Government of the

FEDERAL REPUBLIC OF GERMANY
by Berufsgenossenschafi fiir Transport und Verkehrswirtschaft

Motoren-hersteller Modell- Serien- | Priifzyklus | Nennleistung (kW) Motor-
bezeichnung | nummer (Priif- und Drehzahl Zulassungs-
Engine zyklen) (min-1) nummer
manufacturer Model Serial Test Rated Power (kW) | Engine appro-
number number cycle(s) and speed (RPM) val number
MTU Friedrichshafen | 12V4000P83 | 526105173 D2/E2 1680 @ 1800 14048-10 HH
GmbH

Engine International Air Pollution Prevention Certificate 07/2010




Hiermit wird bescheinigt, dass
This is to certify,

1. der oben genannte Schiffsdieselmotor einer Vor-Zertifizierungsuntersuchung nach den in Anlage VI des
{ibereinkommens verbindlichen Bestimmungen der iiberarbeiteten Technischen Vorschrifi iiber die Kon-
irolle der Stickstoffoxid-Emissionen von Schiffsdieselmotoren (2008) unterzogen worden ist und
that the above-mentioned marine diesel engine has been surveyed for pre-certification in accordance with the requirvements

of the Revised Technical Code on Control of Eniission of Nitrogen Oxides from Marine Diesel Engines(2008) made manda-
tory by Annex VI of the Convention; and

2. die Vo1‘-Zertifiziemngsuntersuchuug ergeben hat, dass der Motor, seine Komponenten, seine einstellba-
ren Merkmale und seine technische NO, Akte vor dem Einbau und/oder Betrieb des Motors an Bord ei-
nes Schiffes in allen Punkten der einschliigigen Regel 13 der Amlage VI des Tibereinkommens entspre-
chen.
that the pre-certification survey shows that the engine, its components, adjustable features, and Technical File, prior to the

engine's installation and/or service on board a ship, fully comply with the applicable regulation 13 of Annex VI of the
Convention.

Dieses Zeugnis ist vorbehaltlich der Besichtignngen nach Regel 5 der Anlage VI des Ubereinkommens fiir
die gesamie Lebensdauer des Motors auf Schiffen giiltig, die in den Zustindigkeitsbereich der obengenanmn-
ten Regierung fallen.

This certificate is valid for the life of the engine subject to surveys in accordance with regulation 5 of Annex VI of the cor-
vention, installed in ships under the authority of this Government.

Ausgesiellt in: Hamburg am 23.09.2010
Issued at: (Ort der Ausstellung) the (Datum der Ausstellung)
(Place of issue of certificate) (Date of issue)

BERUFSGENOS‘SENSCHAF;"!? FUR TRANSPORT
UND VERKEHRSWIRTSCHAFT
- Dienststelle Sé,éhiffﬁﬁsicherheit -
SN
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(Signature)




Anlage
Supplement

ANLAGE ZUM INTERNATIONALEN MOTORENZEUGNIS UBER DIE VERHUTUNG DER
LUFTVERUNREINIGUNG (EIAPP-ZEUGNIS)
SUPPLEMENT TO THE ENGINE INTERNATIONAL AIR POLLUTION PREVENTION CERTIFICATE

(ELAPP CERTIFICATE)

VERZEICHNIS UBER BAUART, TECHNISCHEN NO, AKTE UND VERIFIKATIONSVERFAHREN
RECORD OF CONSTRUCTION, TECHNICAL FILE AND MEANS OF VERIFICATION

Sofern nichts anderes angeben ist, beziehen sich die in dieser Anlage erwiihnten Regeln auf die Regeln von
Anlage VI des Ubereinkommens; die Vorschriften fiir die Technische NO, — Akte und die Verifikationsver-
fahren beziehen sich auf die verbindlichen Vorschriften aus der Technischen NO, - Vorschrift (2008).

Unless otherwise stated, regulations mentioned in this Record refer to regulations of Annex VI of the Convention and the
requirements for an engine's Technical File and means of verification vefer to mandatory requivements from the Revised

NOx, Technical Code (2008).

1. Angaben zum Motor
Particulars of the engine

1.1 Name und Anschrift des Herstellers

Name and address of manufacturer

1.2 Herstellungsort des Motors

Place of engine build

1.3 Herstellungsdatum des Motors

Date of engine build

1.4 Ort der Vor-Zertifizierungs-Untersuchung

Place of pre-certification survey

1.5 Datum der Vor-Zertifizierungs-Untersuchung

Date of pre-certification survey

1.6 Motortyp und Modellnummer

Engine type and model number

1.7 Seriennummer des Motors

Engine serial number

1.8 Falls zutreffend, ist der Motor ein Stamm-Motor

If applicable, the engine is

a parent engine

MTU Friedrichshafen GmbH;
Maybachplatz 1, Friedrichshafen, Germany

Friedrichshafen, Germany

2010

Friedrichshafen, Germany

2010

12V4000P83

526105173

I:__I oder ein Mitglieds-Motor

or a member engine

der folgenden Motorenfamilie oder Motorengruppe E

of the following engine family

MTU-V4000-09-IMO 73946-08 HH

oF engine group

1.9 Angaben zu Einzelmotoren oder Motorenfamilien/-gruppen:

Individual Engine or Engine Family /-Group details:
1.9.1 Genehmigungsvermerk:

Approval reference

1.9.2 Werte oder Bereiche fiir Nennleistung
(kW) und Drehzahl (min™)
Rated Power (kW) and Speed (ipm)

1.9.3 Priifzyklus (-zyklen)

Test cyele (5)

14048-10 HH

... 1680 @ 1800

D2/E2



1.9.4Spezifikation des Priifkraftstoffs des
Stamm-Motors/ der Stamm-Motoren

ISO-F-DMA
Parent Engine(s) test fuel oil specification
1.9.5 Anwendbarer NOx-Grenzwert
(g/kWh) 10,0 / 10,0
Applicable Nox emission limit (g/kWh)
1.9.6 Emissionswert (g/kWh) des
Stamm-Motors / der Stamm-Motoren 8,4 /8,6

Parent Engine(s) emission value (g/kWh)

2. Angaben zur technischen NO, Akte
FParticulars of Technical File

Die nach Kapitel 2 der Technischen NO, Vorschrift vorgeschriebene technische NO, Akte ist ein we-
sentlicher Teil des EIAPP-Zeugnisses und muss den Motor wiihrend seiner gesamten Betriebsdauer
begleiten und jederzeit an Bord des Schiffes verfiighar sein.

The Technical File, as vequired by chapter 2 of the NO, Technical Code, is an essential part of the EIAPP Certificate
and must always accompany an engine throughout its life and always be available on board a ship.

2.1 Kenn- und Zulassungsnummer der technischen NO, Akte _ 14048-10 HH
Technical File identification/approval number

2.2 Zulassungsdatum der technischen NO; Akte 15.09.2010
Technical File approval date

3.Spezifikationen fiir die bordseitigen NOx-Verifikationsverfahren
Specification for the onboard NOx verification procedures

Die nach Kapitel 6 der Technischen NO, Vorschrift vorgeschriebenen Spezifikationen fiir die bordseiti-
gen NOx —Verifikationsverfahren sind ein wesentlicher Teil des EIAPP-Zeugnisses und sie miissen den

Motor wiihrend seiner gesamten Betriebsdauer begleiten und jederzeit an Bord des Schiffes verfiighar
sein.

The Specifications for the onboard NOx verification procedures, as required by chapter 6 of the NO; Technical Code, are

an essential part of the EIAPP Certificate and must always accompany an engine throughout its life and always be avail-
able on board a ship.

3.1 Motorparameter Kontrollverfahren:
Engine Parameter Check Method:

3.1.1 Kenn-/Zulassungsnummer: 14048-10 HH

Identification/approval number

3.1.2 Zulassungsdatum: 15.09.2010
Approval date

3.2 Verfahren der unmittelbaren Messung und Uberwachung:
Direct Measurement and Moniforing method:

3.2.1 Kenn-/Zulassungsnummer:

Identification/approval number



3.2.2 Zulassungsdatum: -
Approval date

Alternativ kann das Verfahren der vereinfachten Messung nach Punkt 6.3 der Technischen NOx-
Vorschrift angewendet werden.

Alternatively the Simplified Measurement method in accordance with 6.3 of the NOx technical Code may be
utilized

Ausgestellt in: Hamburg am 23.09.2010
Issued at: (Ort der Ausstellung) the (Datum der Ausstellung)
(Place of issue of certificate) (Date of issue)
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Technical File
Engine Family: MTU-V4000-09-IMO

File Name: 526105173 3B 18 TFI 09 Pages: 35

Particulars of the Member Engine

Manufacturer ....civcsssssesivssises sessesvvis v MTU Friedrichshafen GmbH
Diesel ENGING ...ccovvvvviecimmiccvnsanmrncernassn 12V 4000 P83

Engine NO. ..o 526 105173

Date of engine build ...........cociiiiiiiiiinnn, 2010

Rated power ....cccceeiiiiiiiiiricccci e 1,680 kW

Ruted Bpaatl  ...counnninm s 1,800 min™

Final application/installation, Engine ...... Main: E2

Aux: D2
Cooling equipment ......cccociiiiiiriincennnnns See attachment 6
Compiled by: TQA/Kristen App/ oved by:
/

Friedrichshafen, 03 September 2010

MTU Friedrichshafen Gmb

+) EMISSION CERTII;CF 'Q}" )
Acceptance (e e ¢ K/@J(%ah -

‘ 2 Abnanme 3 Hamb 2010-09-15 A al No.: "
~A. % 5 Abnahme amburg pprov 14048-10 HH
Dr. Efielsberg

Signature Seal or Stamp Seal or Stamp

Qg Change index 01 - effective 2010-03-31



Approval No. 14048-10 HH
Technical File Page 2 of 35

Engine Family: MTU-V4000-09-IMO

This Page Intentionally Left Blank

@U Change index 01 - effective 2010-03-31



Approval No. 14048-10 HH
Technical File Page 3 of 35

Engine Family: MTU-V4000-09-IMO

Page iii

Attachments:

1 Components, settings and operating values of the engine which influence its
NO, emissions

2 Full range of allowable adjustments or alternatives for the components of the engine

3 Full record of the relevant engine’s performance, including the engine's rated speed and
rated power

4 On-Board NOy verification procedures No.
5 Emissions Test Report No. 528100389 3B18 ETRI 09 - S

6 Designation and restrictions for an engine which is a member of an engine group or
engine family

7 Specifications of spare parts/components which, when used in the engine, according to
those specifications, will result in continued compliance of the engine with the
NO, emission limits

8 Charge air temperatures

9 lllustrations of NO,-relevant components

Abbreviations

AC Alternative Component

DS Design Status

e e.g., DS =0 means, Component will only be used in engines
with Design Status 0

e e.g., DS =0-1 means, Component will be used in engines with
Design Status 0 and Design Status 1

Qg Change index 01 - effective 2010-03-31



Approval No. 14048-10 HH

Technical File Page 4 of 35
Engine Family: MTU-V4000-09-IMO

Note

Design Status

Letter “R” on cylinder
head

Letter “R”

fu][ ]

Page iv

The Design Status of the engine is defined by the Design Status of
the used data set.

A possible remanufacturing marking on the cylinder head (see
Attachment 9) indicates a remanufactured cylinder head. This
marking supersedes the old ID-number.

The letter “R” before the material identification number on a
component identifies an original component which has been
remanufactured. Remanufactured components are similar to new
components concerning form, fit and function and generally have the
same tolerances as new components. They do not negatively affect
the exhaust emissions of the engine.

Change index 01 - effective 2010-03-31



Approval No. 14048-10 HH
Technical File Page 5 of 35

Engine Family: MTU-V4000-09-IMO

Attachment 1 Page1/2

1 Components, settings and operating values of the engine, which
influence its NO, emissions

Components:

Injector
Camshaft
Cylinder head
Piston
Turbocharger
Charge air cooler

ouswpN

Settings:

Injection timing
Injection duration
Injection pressure
Status of turbocharging

Engine operating values:

Engine type Rated power Rated speed Mean effective
pressure

[KW] [min™] [bar]

12V 4000 P63 1,560 1,500 21.82

16V 4000 P63 2,080 1,500 21.82

20V 4000 P83 2,600 1,500 21.82

12V 4000 P83 1,455 1,800 16.96

12V 4000 P83 1,680 1,800 19.58

16V 4000 P83 1,940 1,800 16.96

16V 4000 P83 2,240 1,800 19.58

20V 4000 P83 2,425 1,800 16.96

20V 4000 P83 2,800 1,800 19.58

Intermediate speed - min”

Maximum torque at intermediate speed - Nm

Static injection timing Acc. engine map deg CABTDC

Electronic injection control No: [] Yes: X

Variable injection timing No: [] Yes:

Variable turbocharger geometry No: Yes: []

Sequential turbocharging No: [] Yes:

Bore 170 mm

Stroke 210 mm

Nominal compression ratio 16.4

Cylinder number and configuration Number: 12,16,20 V: In-line: []

Auxiliaries

fuef] ]

Change index 01 - effective 2010-03-31




Approval No. 14048-10 HH
Technical File Page 6 of 35

Engine Family: MTU-V4000-09-IMO

Attachment 1 Page 2/2

Specified ambient conditions (for maximum power):

Coolant intercooler temperature (max.) 45 °C

Charge air temperature See attachment 8

Cooling system specified intermediate cooler No: [] Yes: [X

Cooling system specified charge air stages One

Coolant temperature (max.) 95 °C

Inlet depression (max.) 16 mbar

Exhaust back pressure (max.) 30 mbar

Fuel oil specification Acc. to MTU fluids and lubricants specification
A 001 061/32E

Fuel oil temperature (max.) 25 °C

Lubricating oil specification Acc. to MTU fluids and lubricants specification
A 001 061/32E

Qg Change index 01 - effective 2010-03-31



Approval No. 14048-10 HH

Technical File Page 7 of 35
Engine Family: MTU-V4000-09-IMO
Attachments 2 and 3 Page 1/1

2 Full range of allowable adjustments or alternatives for the
components of the engine

Adjustments:
No adjustments are allowed to the emission-relevant settings.
Alternatives for the components:

See attachment 7 and/or sheets for Alternative Components attached to the Technical File.

3 Full record of the relevant engine’s performance, including the
engine’s rated speed and rated power

See Emissions Test Report No. 528100389 3B18 ETRI 09 - S

@U Change index 01 - effective 2010-03-31



Approval No. 14048-10 HH

Technical File Page 8 of 35
Attachment 4 Page 1/1

4 On-Board NOy verification procedures No.

ENGINE PARAMETER CHECK METHOD
(For location of the different parts see Attachment 9, Page 1)

Engine control unit
e Check model - MTU ADEC acc. to Attachment 9, Page 2

Injection timing

Injection pressure for common rail system
Injection duration

Status of turbocharging

e Check the identification number (*) of the data set on the Engine control unit ADEC
acc. to Attachment 9, Page 2

Injector
e Check component identification number (*) acc. to Attachment 9, Page 3

Cylinder head
¢ Check component identification number (*) acc. to Attachment 9, Page 4

Piston
e Check component identification number (*) acc. to Attachment 9, Page 4

Turbocharger
e Check component identification number (*) acc. to Attachment 9, Page 5

Charge air cooler
¢ Check component identification number (*) acc. to Attachment 9, Page 6

Camshaft
¢ Check component identification number (*) acc. to Attachment 9, Page 7

*

For component identification number (ID-No.) see Attachment 7 and/or sheets
for Alternative Components attached to the Technical File.

Seal or Stamp

Qg Change index 01 - effective 2010-03-31



Approval No. 14048-10 HH

Technical File Page 9 of 35
Engine Family: MTU-V4000-09-IMO
Attachments 5 and 6 Page 1/1

5 Emission Test Report No. 528100389 3B18 ETRI 09 - S

See attached at the end of the Technical File

6 Designation and restrictions for an engine which is a member of an
engine group or engine family.

Designation: 12V 4000 P63/P83
16V 4000 P63/P83
20V 4000 P63/P83

Restriction: none

The coolant system of the members in the engine group or engine family correspond to the
relevant coolant system diagrams as supplied to the certifying society as follows:

12V/16V/20V:

e Diagram No. X00026325

Qg Change index 01 - effective 2010-03-31



Approval No. 14048-10 HH
Technical File Page 10 of 35

Engine Family: MTU-V4000-09-IMO

Attachment 7

Page1/9

7 Specifications of spare parts/components which, when used in the
engine, according to those specifications, will result in continued
compliance of the engine with the NOx emission limits

Identification numbers not marked in the tabulation below could be checked easily.
Identification numbers marked *...* in the tabulation below the check requires a serious
expenditure of time and requires a good knowledge of the engine’s construction. Therefore a
qualified specialist with special tool equipment should make the check.

Engine Type: 12V 4000 P63
Rated Power: 1,560 kW
Rated Speed: 1,500 min™
Component: AC |Type Part number dentification DS
number
Engine control unit | 1 [MTU ADEC | | ADEC | 0 |
| Data set [ 1] | XZ59454100349  [XZ59454100349 [ 0 |
Injector 1 |L'Orange X59407500008 X59407500008 0
L"Orange X59407500014 X59407500014 0
. X52404100035
Cylinder head 1 X52404100034 X524-34 0
X52404100045
2 X52404100044  |X524-44 0
. X59403700001 *X594-1*
Pigtan 1 Piston crown X59403700002 *X594-2* 0
2 X59403700017 *X694-17* 0
Piston crown X59403700002 *X594-2*
A side: ZR175 X59410100088 X59410100088
B side: ZR175 X59410100089 X59410100089
Turbocharger 1 |Aand B side 0
Turbine wheel X00004664 *X00004664*
Compressor wheel X59410100015 *X59410100015*
|Charge air cooler | 1 | X59411400002 | X59411400002 | 0 |
Camshaft 1 X00026339 *X00026339* 0
2 X52605100018 *X52605100018* 0

]|/

Change index 01 - effective 2010-03-31



Technical File
Engine Family: MTU-V4000-09-IMO

Approval No. 14048-10 HH
Page 11 of 35

Attachment 7 Page 2/9
EngineType: 16V 4000 P63
RatedPower: 2,080 kW
RatedSpeed: 1,500 min™
. Identification
Component: AC |Type Partnumber it e DS
[Engine control unit | 1 [MTU ADEC [ |ADEC 0
[Data set | 1 ] | XZ59554100218 | XZ59554100218 0
Injector 1 |L'Orange X59407500008 X59407500008 0
2 |L'Orange X59407500014 X59407500014 0
; X52404100035
Cylinder head 1 X52404100034 X524-34 0
X52404100045
. X52404100044 | X524-44 0
Piston 1 X59403700001 *X594-1* 0
Piston crown X59403700002 *X594-2*
5 X59403700017 *X594-17* 0
Piston crown X59403700002 *X594-2*
A side: ZR195 X59510100081 X59510100081
B side: ZR195 X59510100082 X59510100082
Turbocharger 1 |AandB side 0
Turbine wheel 5110805220 *5110805220*
Compressor wheel 5110251102 *5110251102*
[Charge aircooler | 1 | [X59511400001 [X59511400001 0
Camshaft 1 5270510101 *5270510101* 0
2 X52705100009 *X52705100009* 0

]|

Change index 01 - effective 2010-03-31




Technical File
Engine Family: MTU-V4000-09-IMO

Approval No. 14048-10 HH
Page 12 of 35

Attachment 7 Page 3/9
Engine Type: 20V 4000 P63
Rated Power: 2,600 kw
Rated Speed: 1,500 min™
Component: AC |Type Part number dentification DS
number
Engine control unit | 1 [MTU ADEC | | ADEC 0 |
| Data set [ 1 [XZ59654100140  [XZ59654100140 0 |
Injector 1 [L'Orange X59407500008 X59407500008 0
2 |L'Orange X59407500014 X59407500014 0
. X52404100035
Cylinder head 1 X52404100034 X524-34 0
X52404100045
2 X52404100044 | X624-44 0
; X59403700001 *X594-1*
g ! | Piston crown X59403700002 | *X594-2* 0
5 X59403700017 "X594-17* 0
Piston crown X59403700002 *X594-2*
A side: ZR 205 X59610100119 X59610100119
B side: ZR 205 X59610100120 X59610100120
Turbocharger 1 |Aand B side 0
Turbine wheel X00019436 *X00019436*
Compressor wheel X59610100037 *X59610100037*
A side: ZR 205 X59610100198 X59610100198
B side: ZR 205 X59610100199 X59610100199
2 |Aand B side 0
Turbine wheel X00019436 *X00019436*
Compressor wheel X59610100037 *X59610100037*
Charge air cooler 1 X00032874 X00032874 0
2 X59611400001 X59611400001 0
5280500101
Camshaft 1 |Partl 5280510201 *5280510201* 0
Part Il 5280510101 *5280510101*

fos]] ]

Change index 01 - effective 2010-03-31




Approval No. 14048-10 HH

Technical File Page 13 of 35
Engine Family: MTU-V4000-09-IMO
Attachment 7 7 Page4/9
Engine Type: 12V 4000 P83
Rated Power: 1,455 kW
Rated Speed: 1,800 min™
Component: AC |Type Part number Identification DS
number
Engine control unit | 1 |MTU ADEC | |ADEC [ 0 |
[Data set ] |XZ59454100350  [XZ59454100350 | 0 |
Injector 1 |L'Orange X59407500008 X59407500008 0
L'Orange X59407500014 X59407500014 0
; X52404100035
Cylinder head 1 X52404100034 X524-34 0
X52404100045
2 X52404100044 | 52444 0
; X59403700001 *Xb94-1*
ristan ! |piston crown X59403700002 |*X594-2* g
5 X59403700017 *X594-17* 0
Piston crown X59403700002 *X594-2*
A side: ZR175 X59410100088 X59410100088
B side: ZR175 X59410100089 X59410100089
Turbocharger 1 |Aand B side 0
Turbine wheel X00004664 *X00004664*
Compressor wheel X59410100015 *X59410100015*
[Charge aircooler | 1 | [X59411400002 [ X59411400002 | 0 |
Camshaft 1 X00026339 *X00026339* 0
2 X52605100018 *X52605100018* 0

@U Change index 01 - effective 2010-03-31



TechI}ical File ,
Engine Family: MTU-V4000-09-IMO

Approval No. 14048-10 HH
Page 14 of 35

Attachment 7 Page 5/9
Engine Type: 12V 4000 P83

Rated Power: 1,680 kW

Rated Speed: 1,800 min"'

. Identification
Component: AC |Type Part number WiABEF DS
Engine control unit | 1 [MTU ADEC | |ADEC 0

| Data set [ 1 | XZ59454100351 [ XZ59454100351 0
Injector 1 [L'Orange X59407500008 X59407500008 0
L'Orange X59407500014 X59407500014 0
. X52404100035
Cylinder head 1 X52404100034 X524-34 0
X52404100045
. X52404100044 | X524-44 0
: X59403700001 *X594-1*
S | piston crown X59403700002 | *X594-2* 0
5 X59403700017 *X594-17* 0
Piston crown X59403700002 *X594-2*
A side: ZR175 X59410100088 X59410100088
B side: ZR175 X59410100089 X59410100089
Turbocharger 1 |Aand B side 0
Turbine wheel X00004664 *X00004664*
Compressor wheel X59410100015 *X58410100015*
[Charge air cooler | 1 [ X59411400002 | X59411400002 0
Camshaft 1 X00026339 *X00026339* 0
2 X52605100018 *X52605100018* 0

fos]| ]
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Attachment 7 Page6/9
Engine Type: 16V 4000 P83
Rated Power: 1,940 kW
Rated Speed: 1,800 min™
Component: AC |Type Part number ldentfication DS
number
[Engine control unit | 1 [MTU ADEC | |ADEC 0 |
[Data set 1] [XZ59554100219  [XZ59554100219 0 |
Injector 1 [L'Orange X59407500008 X59407500008 0
2 |L’Orange X59407500014 X59407500014 0
, X52404100035
Cylinder head 1 X52404100034 X524-34 0
X52404100045
- X52404100044 | X524-44 ;
. X59403700001 “X594-1*
Piston ! | Piston crown X59403700002 | *X594-2* g
2 X59403700017 *X594-17* 0
Piston crown X59403700002 *X594-2*
A side: ZR195 X58510100081 X59510100081
B side: ZR195 X59510100082 X59510100082
Turbocharger 1 |Aand B side 0
Turbine wheel 5110805220 *5110805220*
Compressor wheel 5110251102 *5110251102*
[Charge air cooler | 1 | | X59511400001 [ X59511400001 0 |
Camshaft 1 5270510101 *5270510101* 0
2 X52705100009 *X52705100009 0

]|/
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Attachment 7 Page7/9
Engine Type: 16V 4000 P83
Rated Power: 2,240 kW
Rated Speed: 1,800 min™
Component: AC |Type Part number ientitication DS
) number
|Engine control unit | 1 [MTU ADEC | | ADEC | 0 ]
| Data set [ 1 | XZ59554100220  [XZ59554100220 [ 0O |
Injector 1 [L'Orange X59407500008 X59407500008 0
2 |L'Orange X59407500014 X59407500014 0
; X52404100035
Cylinder head 1 X52404100034 X524-34 0
X52404100045
2 X52404100044 | (92444 0
’ X59403700001 *X594-1*
Wi ' | Piston crown X59403700002  |*X594-2* 0
5 X59403700017 *X594-17* 0
Piston crown X59403700002 *X594-2*
A side: ZR195 X59510100081 X59510100081
B side: ZR195 X59510100082 X59510100082
Turbocharger 1 |Aand B side 0
Turbine wheel 5110805220 *5110805220*
Compressor wheel 5110251102 *5110251102*
[Charge air cooler [ 1 [ X59511400001 | X59511400001 | 0 ]
Camshaft 1 5270510101 *5270510101* 0
2 X52705100009 *X52705100009* 0

]
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Attachment 7 Page 8/9
Engine Type: 20V 4000 P83
Rated Power: 2,425 kW
Rated Speed: 1,800 min™
; Identification
Component: AC |Type Part number i DS
[Engine control unit | 1 [MTU ADEC [ |ADEC 0
| Data set 1 | XZ59654100141 | XZ59654100141 0
Injector 1 |L'Orange X59407500008 X59407500008 0
2 |L’'Orange X59407500014 X59407500014 0
: X52404100035
Cylinder head 1 X52404100034 X524-34 0
X52404100045
2 X52404100044 | X524-44 0
Piston 1 X59403700001 *X594-1* 0
Piston crown X59403700002 *X594-2*
5 X59403700017 *X594-17* 0
Piston crown X59403700002 *X594-2*
A side; ZR 205 X59610100119 X59610100119
B side: ZR 205 X59610100120 X59610100120
Turbocharger 1 |Aand B side 0
Turbine wheel X00019436 *X00019436*
Compressor wheel X59610100037 *X59610100037*
A side: ZR 205 X59610100198 X59610100198
B side: ZR 205 X59610100199 X59610100199
2 |Aand B side 0
Turbine wheel X00019436 *X00019436*
Compressor wheel X59610100037 *X59610100037*
Charge air cooler 1 X00032874 X00032874 0
2 X59611400001 X59611400001 0
5280500101
Camshaft 1 |Partl 5280510201 *5280510201* 0
Part Il 5280510101 *5280510101*

]|/
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Attachment 7 Page 9/9
Engine Type: 20V 4000 P83
Rated Power: 2,800 kW
Rated Speed: 1,800 min™
Component: AC |Type Part number dantihcation DS
number
Engine control unit | 1 |MTU ADEC [ [ADEC [ 0 |
[Data set 1 [XZ59654100088  [XZ59654100088 | 0 |
Injector 1 [L'Orange X59407500008 X59407500008 0
2 |L'Orange X59407500014 X59407500014 0
. X52404100035
Cylinder head 1 X52404100034 X524-34 0
X52404100045
2 X52404100044  |K524-44 g
, X59403700001 *X594-1*
Fisien ! | Piston crown X59403700002 | *X594-2* 0
5 X59403700017 *X594-17* 0
Piston crown X59403700002 *X594-2*
A side: ZR 205 X59610100119 X59610100119
B side: ZR 205 X59610100120 X59610100120
Turbocharger 1 |Aand B side 0
Turbine wheel X00019436 *X00019436*
Compressor wheel X59610100037 *X59610100037*
A side: ZR 205 X59610100023 X59610100023
B side: ZR 205 X59610100024 X59610100024
2 |Aand B side 0
Turbine wheel X00019436 *X00019436*
Compressor wheel X59610100037 *X59610100037*
A side: ZR 205 X59610100198 X59610100198
© | B side: ZR 205 X59610100199 X59610100199
3 |Aand B side 0
Turbine wheel X00019436 *X00019436*
Compressor wheel X59610100037 *X59610100037*
Charge air cooler 1 X00032874 X00032874 0
2 X59611400001 X59611400001 0
5280500101 i n
Camshaft 1 |Part 5280510201 o, 0
Part Il 5280510101

][/
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Attachment 8 Page 1/ 1
Charge air temperatures
Note: Reference temperature of the intercooled air corresponding to a intercooler
temperature of 45°C
12V... P63 Power [kW] 1,560 1,170 780 390 156
DS=0 Tehargesir E2 Max. [°C] 50 43 39 37 -—-
Tehargeair D2 Max. [°C] 50 43 39 37 37
16V... P63 Power [kW] 2,080 1,560 1,040 520 208
DS=0 Tenargear E2 max. [°C] 48 41 37 37 -—-
Tenarge air D2 max. [°C] 48 41 37 37 37
20V... P63 Power [kW] 2,600 1,950 1,300 650 260
DS=0 Terargeair E2 Max. [°C] 53 39 37 36 =
Tehargeair D2 mMax. [°C] 53 39 37 36 36
12V... P83 Power [kW] 1,455 1,091 728 364 146
DS=0 Teharge air £2 MaX. °C] 51 40 38 36 -
Tehargeair D2 max. [°C] 51 40 38 36 37
12V... P83 Power [kW] 1,680 1,260 840 420 168
DS=0 Tenageair E2 Max. [°C] 53 44 38 36
Tenargeair D2 max. [°C] 53 44 38 36 38
16V... P83 Power [KW] 1,940 1,455 970 485 194
DS=0 Teharge sir E2 max. [°C] &1 43 37 36 -
Teharge air D2 Max. [°C] 51 43 37 36 36
16V... P83 Power [kW] 2,240 1,680 1,120 560 224
DS=0 Teharge sir E2 max. [°C] 52 44 36 37 -
Teharge air D2 max. [°C] 54 48 38 38 38
20V... P83 Power [kW] 2,425 1,819 1,213 606 248
DS=0 Tehargeair E2 MaXx. [°C] 52 43 37 36 -—
Teharge air D2 max. [°C] 52 43 37 36 36
20V... P83 Power [KW] 2,800 2,100 1,400 700 280
DS=0 Tenarge air E2 max. [°C] 56 44 36 36 —em
Tehargeair D2 max. [°C] 56 44 36 36 35

]
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Summary of NO,-relevant components

Applies analogously to
the 12V and 16V engines

Engine control unit ADEC
Injector

Camshaft

. Cylinder head

. Piston

. Turbocharger

. Charge air cooler

gg Change index 01 - effective 2010-03-31
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Engine control unit (ADEC)

The data set identification number defines all electronic settings, which influence the NOx
emissions.

The data set is included within the Conformity of Production arrangements as accepted by the
certifying authority. Any changes to the data set are only to be effected by authorised MTU
service personnel. Should such changes be made the Technical File will be submitted for re-
approval.

ID-number
Engine control unit

ID-number
Data set

Note: In the case of doubt with regard to the correct use of the original data set, the
identification number inside the data set should be checked with the aid of product support
personnel using a special dialogue unit.

ghjg Change index 01 - effective 2010-03-31
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Attachment 9

Injector

]

Page 3/7

ID-number
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Attachment 9 Page 4 /7

Cylinder head

— |D-number

E0413008a1

Note: Remanufactoring marking on this position indicate remanufactured cylinder head.
This marking supersedes the old ID-number.

Piston

QB Change index 01 - effective 2010-03-31
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Attachment 9 Page 5/7
Turbocharger

12V/16V/20V: ZR175/..., ZR195!... and ZR 205

ID-number
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Attachment 9

Charge air cooler

Page6/7

ID-number
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Camshaft: 12V/16V

Two possibilities for
location of ID-number

Camshaft: 20V

ID-number

Abbreviations
ID-number

Driving end = KS

Qg Change index 01 - effective 2010-03-31
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Emissions Test Report: 528100389 3B18 ETRI 09 - S Page 1/9
Engine Information *

Engine:

Manufacturer MTU Friedrichshafen

Engine type 20V 4000 P83

Engine Family identification MTU-V4000-09-IMO

Serial number 528 100389

Rated power 2,425 kW
Rated speed 1,800 min’
Intermediate speed — min”
Maximum torque at intermediate speed -~ Nm
Static injection timing Acc. engine map deg CA BTDC
Electronic injection control No: [] Yes:
Variable injection timing No: [] Yes:
Variable turbocharger geometry No: Yes: []
Sequential turbocharging No: [] Yes:
Bore 170 mm
Stroke 210 mm
Nominal compression ratio 16.4
Mean effective pressure, at rated power 16.96 bar
Maximum cylinder pressure, at rated power 172 bar
Cylinder number and configuration Number: 20 V: In-line: []
Auxiliaries -

Specified amhient conditions:

Maximum intercooler temperature 45 °C
Charge air temperature See attachment 8
Cooling system specified intermediate cooler No: [] Yes:
Cooling system specified charge air stages One

Low/high temperature cooling system set points 85-95 °C
Maximum inlet depression 15 mbar
Maximum exhaust back pressure 30 mbar

Fuel oil specification

Acc. to MTU fluids and lubricants specification
A 001 061/32E (Diesel Fuel EN 590)

Fuel oil temperature

25 °C

Lubricating oil specification

Acc. to MTU fluids and lubricants specification
A 001 061/32E (Fuchs Titan 15W40)

Application/intended for:;

Customer Test Engine
Final application/installation, Ship Test Engine
Final application/installation, Engine Main: E2 Aux: D2

][]
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Components used in the parent engine:

Engine Type: 20V 4000 P83
Rated Power: 2,425 kW
Rated Speed: 1,800 min™
. ldentification
Component: AC |Type Part number HiifBar DS
[ Engine controlunit| 1 [MTU ADEC | | ADEC | 0 |
[ Data set [ 1] | MTU XZ59654100141 [ XZ59654100141 [ 0 |
[ Injector | 1 [L'Orange | MTU X59407500008 [ X59407500008 | 0 |
. MTU X52404100045
Cylinder head 2 MTU X52404100044 X524-44 0
Piston 1 MTU X59403700001 | X594-1 0
Piston crown MTU X59403700002 | X594-2
A side: ZR 205 MTU X59610100119 | X59610100119
B side: ZR 205 MTU X58610100120 |X59610100120
Turbocharger 1 |AandB side 0
Turbine wheel MTU X00019436 X00019436
Compressor wheel MTU X59610100037 [ X59610100037
[ Charge aircooler | 1 | | MTU X00032874 [ X00032874 | 0 |
MTU 5280500101
Camshaft 1 |Partl MTU 5280510201 | oo002 040" 0
Part Il MTU 5280510101

@U Change index 01 - effective 2010-03-31



Technical File

Approval No. 14048-10 HH
Page 29 of 35

Engine Family: MTU-V4000-09-IMO

Emissions Test Report: 528100389 3B18 ETRI 09 -S Page 3/9

Emissions test results:

Cycle

E2 E3 D2 C1

NOx

8.6 8.4 g/kWh

Test identification

EQA Nr. 325-08

Date/Time

10.05.2008

Test site/bench

Friedrichshafen, MTU Works 1, Test bench 131

Test number

Surveyor

Mr. Schmidt / American Bureau of Shipping

Mr. Bolvanski / Bureau Veritas

Mrs. Solum, Mr. Lokkevik / Det Norske Veritas
Mr. Gotze / Germanischer Lloyd AG

Mr. Reppin, Mr. Santer / Lloyd’s Register EMEA

Date and Place of report

Friedrichshafen, 2010-03-31

Signature

MTU Friedrichshafen GmbH
Acceptance

signed i.A. Dr. Kuhn

* If applicable

][]
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Engine Family: MTU-V4000-09-IMO

Emissions Test Report: 528100389 3B18 ETRI09 -S

Engine Family Information *

Engine Family information (Common specification):

Combustion cycle

4 stroke cycle

Cooling medium Water
Cylinder configuration Y

Method of aspiration Pressure charged
Fuel type to be used on board Distillate

Combustion chamber

Open chamber

Valve port configuration

Cylinder head

Valve port size and number

Inlet: 2,230 mm® =2 ports
Outlet: 2,330 mm?® =2 ports

Fuel system type

Common-Rail System

Miscellaneous features:

Exhaust gas recirculation No
Woater injection/emulsion No
Air injection No
Charge air cooling system Yes
Exhaust after-treatment No
Exhaust after-treatment type —
Dual fuel No
* If applicable

o]
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Technical File
Engine Family: MTU-V4000-09-IMO

Approval No. 14048-10 HH

Page 32 of 35

Emissions Test Report: 528100389 3B18 ETRI 09 - S Page 6/9
Test Cell Information *
Exhaust Pipe:
Diameter 800 mm
Length >> 3 times of pipe diameter
Insulation No: [] Yes:
Probe location Distance from engine exhaust outlet 10 m
Remark Common exhaust pipe measure point
Measurement equipment

Manufacturer Model Measurement Calibration

ranges Span gas conc. Deviation

Analyser
NOx Analyser AVL CLD 4000 HH 1200 ppm 1009 ppm 04271 +1.17 %
CO Analyser AVL IRD 4000 CO 1000 ppm 958 ppm -0.02 %
CO2 Analyser AVL IRD 4000 CO2 16 % 15,1 % +0.0 %
02 Analyser AVL PMD 4000 Oz 18 % 15,0 % -0.56 %
HC; Analyser AVL FID 4000 HH 120 ppm 101.8 ppm +0.67 %
Speed AVL FEM-Cnt 1-15000 rpm (SRR <0.1 rpm
Torque Hottinger U2A, 20t 0-80,000N| +1.0%
Power, if applicable |--- - ‘ —
Fuel flow Rheonik RHM 06 0,5-10 kg/min +02%
Air flow i i s -
Exhaust flow - — —
Temperatures
Coolant AVL FEM-A Sl £05%
Lubricant AVL FEM-A -1 £05%
Exhaust gas AVL FEM-A bR £0.5%
Inlet air AVL FEM-A SR £0.5%
Intercooled air AVL FEM-A (=200} 13300 +05%
Fuel AVL FEM-A 20147 £05%
Pressures
Exhaust gas Druck PTX 560 0-25kPa £02%
Inlet manifold
Atmospheric Druck PTX 560 0 - 250 kPa abs +02%
Vapour pressure
Intake air | Druck | PTX 560 | (-16)-0kPa| £0.2 %
Humidity
Intake air | Testo | 403 | 0-100%| . +2.0 %
* If applicable

o[/
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Engine Family: MTU-V4000-09-TMO

Emissions Test Report: 528100389 3B18 ETRI09 - S Page7/9

Fuel Characteristics

Fuel Type | Diesel Fuel DIN EN 590 (Category ISO-F-DMA)

Fuel properties: Fuel element analysis

Density ISO 3675 0.836 kg/l Carbon 86.07 % mass

Viscosity 1ISO 3104 2.8 mm/s Hydrogen 13.42 % mass
Nitrogen 0.0031 % mass
Oxygen 0.51 % mass
Sulphur <0.001 % mass
LHV/Hu 43.0 MJ/kg

fm]] ]

Change index 01 - effective 2010-03-31




1£-€0-01.02 3A93Y8 - L0 Xapul abuey)

slqealdde 4 ,

2/901L LG9 clL'8 9.8 128’8 un/b ooads  XON
9g L9l 992 LLL zEL /B MO} sSew  ZOS
890 190 850 190 990 u/Bx MOJj SseW  LOH
#'680°L LOL'L 20L€'L | 6085 | 6'898°L u/Bx MOl sSeW  ZO
8'v.LZ £TLY 7’628 | 6¥9L'L | 6915 U/ MO} sseuwl  ZQD
zLL LL') gLl L) Zl'L U/ moj} ssew Q9
19T 99t 866 89'Gl LWLe /B MOJ} SSew  XON
€196°0 | G860 | L.S60 | BLEBO | £626°0 10}0B} UOHOB.I00 Jem/AiQ
1206°L | 9688°L | €6/8°L | €¥/8L | 6L.9°)L (H44) 103084 UOHEYIDRdS [ON4
gTl6'0 | T0/6'0 | €560 | SL.6°0 | 60.670 10}9€} UONI21102 AJPILINY XON
£'62¢ Lyl G6LL €66 G99 wdd 1omAdp UoRIUSOUOD  LOH
SP9L 4 adh 0972 GLLL el % yem/Alp uoenusouoY  ZO
€0'E 0S¥y 08's A TL9 % yemy/AIp UOlBIUSIUOD ZOD
0'v8l Lyl a4 296 L'8L wdd yemyAip uoeusouod Q9
¥'8.2 157 £Tr9 L'€08 1898 wdd lomyAd UOIBIUSIUOD  XON
‘BlJE(Q suoIssiwg snosseg)

GhPO'L | SPPO'L | LPPO'L | S6E0°L | S¥EOL (&) Jojoey oLLydsOWY
€69 69 202 90°2 L2 By/6 Aupiwny sie axejuj
062 062 062 082 042 3 ainjesadwis) Jie axe|
69'96 69'96 68°96 6396 69'96 ed) ainssaid ouaydsowry
ejeq jusiquiy

280l 8c:0l vZol oL:0L 056 apouwl jo Buuuibaq je su |
00L 00L 00L 00l 0oL % paadg
] gz 05 Gl 00l % SRbiet/IaMod

g 14 3 z L apoll

» B} SUOISSIWT SN0asSes pue Juaiquiy

6 / 8 ebed S - 60 1413 21L9¢ 68001825 Hodsy s3] Ssuoissiuig
OI-60-0007A-NIIN :Arureq sursuyg
Gg J0 g obed 911 TedTutoa],

HH 01-870¥1 "ON [eAoiddy




1£-80-010Z @AlBYa - 1.0 xapur abueyd

suibua oy

s|qealjdde | ,

- - - - - Jequ (enjen ueaw) uoissaidep 18)u|
€Ll 7Sl 028’} €T €6'C Jleq ('sqe) aunssaud Jie abieyd
-— - - - --- Jeq ainssald eagnT
06. o'l8 6'28 6'88 16 s ur aunjesedwa) Jueaugn
0¥E 9ve %> 0% G617 Ds Jle pajoodssiul ainjesadwe |
i e s e e leq ainssaud uejoon
29 29 GeL Z'8 7'€8 D ul sanjesedws) Juejoo)
6L 908 g'es 1’06 L'¥6 Do Ino ainjessdwa) JUL00D
7 9 cl 0¢ L lequi alnssaid JQeq Isneyxy
€6l GST 90¢ Y43 e 4 1 () SInjesedws) jsneyxs
eLe'9 | s82'2 | L'SPO0L | 9418CL | 6'1L66'GL /B (myxaB) moyy 1sneyxy
gzel'9 | veeL's | €08L'6 | €S¥bTL | ¥ L0S'GL y/By Moy} diy
1188 Z9LSL | ¥£99Z | ¥TTlE | ev Vel u/Bx Mol} [end
1'GGE 124 L'LLT 8702 8'661 Ym/B  uondwnsuod [any 9ads pajosLIoaun
el —— e i = I\nEE Joel |=n4
GL'L STy v5'8 A g6'9l leq ainssald anioaye ues|
0sz 609 zeT'l 818'L GTr'e M Jamod
0se 609 b ! 818'l T4 A M Bunjes Jejewoweuiq
e -— S - - M Jlamod Arelixny
€008} | €008'L | €008l | €008°L | €008} Ui poads
eleq aulbug

z5:0L 8e0lL ¥Z:0L 0L:0L 056 apow jo Bujuuifaq je awi |
00} 00l 00l 00l 00k % paadsg
ol gz 0S GL 00} % eftbiet/1amod

G ¥ e Z I apon

« B} 159 aubug

6 / 6 ebed S - 60 IM13 8L9¢ 682001825 :Hoday 1s8) suoissjwg
OWI-60-0007A-NILIN :Aflwed aursuyg
GE Jo G¢ ofed I[I] [edTuyoa ],

HH 01-870%} °"ON [eAciddy







