Lloyd's
Register

Type Approval Certificate Extension

This is to oertify that Certificate No. 05/ 00025(E2) for the undernoted produdts is extended and
renumbered as shown.

This certificate is issued to:

PRODUCER Volvo Penta, AB
PLACE OF Gropegérdsgatan
PRODUCTION SE-40508 Gothenburg
Sweden
DESCRIPTION Six cylinder, four strokeinternal combustion engine
TYPE D9

Main propulsion, and auxiliary and emMergency power, in marine

APPLICATION application

SPECIFIED STANDARDS Lioyd's Register’s Rules and Reguiations for the Classification of
Ships, Part 5, Chapter 2;

Lloyd's Register's Rules and Regulations for the Classification of
Special Service Craft, Part 10, Chapter 1

f . Auxiliary/
RATINGS Function: Propuision emergency
Power (kW): 261 313 368 423 247 278
Speed {rpm): 1800 | 2200 | 2600 | 2500 | 1500 | 1800
Max. press. {bar): | 178 185 194 198 178 180
m.i.p. (bar): 218 | 214 213 | 2565 | 248 232

Lioyd!
Certificate No. 05/ 00025(E3) Regster
MTES Southampton Office
{ssue Date 20 Jnuary 2015 ,
Lioyd's Register EMEA
Expiry Date 23 February 2020
Sheet 1of2 RJ Parry
Marine Technology and Engineering Services
Lloyd's Register EMEA
Lioyd's Register EM EA
Southampton Bdldrewood Innovation Campus Burgess Road, Southampton, SO16 7QF

Lloyd's Register EMEA
Is a subsidiary of Lioyd's Register Group

Uoyd's Register, its affiliates and subsidiaries and their respective officers, employees or agents are, individually and coilectively, referred to in this clause as
the ‘Licyd's Register Group'. Fhe Lloyd's Register Group assumes no responsibifity and shall not be lizble to any person for any loss, damage or expense

caused by reliance on the information or advice in this document or howscever proyided. niess that per n.has sioned a.sontact with tha el MADELOYELS, ote docummens
Register Group entity for the provision of this information or advice and in that sase!Baﬁ;espamibﬂﬁybw?hhmysbea%%swymwﬁgtglm Bt%e(coadiﬁmmmf ¢ ¢
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OTHER CONDITIONS To ensure the validity of this certificate, production facilities are to be
inspected by an LR Surveyor who ghall verify that the engines
conform to the approval documentation referenced in the Design
Appraisal Document that forms part of this certificate,

This Type Approval relates to the mechanical aspects of the engine
only. The engine management system should be subject to itsown

independent LR Type Approval.

" This Certificateis nct valid for equipment, the design, ratings or cperating parameters of which have been veried
fram the pedimen tested. Themanufacturer shauld ndify Lioyd's Register EMEA of any modification or changes

totheequipment in order to cbtain a vdlid cartificate”

The aftached Design Appraisat Document No OX00025E3) and its supplementary Type Approval Terms and
Conditions farm part of this Certificate

Al other details remain as the previous Certificate No. 05/ 00025(E2) to which this extension should be
attached.

Certificate No. 05/ 00025(E3) L\ ERins
MTES Southampton Qffice
Issue Date 20 &nuary 2015 N}/L?
Lloyd's Register EMEA
Expiry Date 23 February 2020 pon B T |
Sheet 20f2 R.J Parry
Marine Technology and Engineering Services
Lloyd’s Register EMEA
Lioyd's Regiser EMEA
Southampton Bdldrevoad Innovation Campus Burgess Road Southampton, SO16 7QF

Uoyd's Register EMEA
Is a subsidiary of Lloyd's Register Group

Lloyd's Reqister, fls affiliates and subsidiaries and their respective officers, employees or agents are, Individually and collectively, referred to in this clause as

the "Uoyd's Register Group'. The tloyd's Reglster Group assumes no rr‘esponsfbifity and shall not be lisble to any persen for any loss, damage or axpense

caused by reliance on the information or advice in this document or ovescever proyided. unless that person has signed 2 Lonta it e relevaPE LIOYE'S, e qocun
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Document no: ENG 72328
Issue number 5
Page 1 of 4

Marine Design Appraisal Document

Lloyd's Register EMEA Date
Marine Technology & Engineering Service, 20 January 2015

Global Technology Centre,

Boldrewood innovation Campus, Please quote this reference number an all future communications
Southampton, MTES/ENG/RIP/WP 20102123

5016 7QF

MACHINERY GGENERAL DESIGN APPRAISAL
Vowvo PENTA MODEL D9 ENGINE

[ Valid to 23° February 2020 |

The Document(s) listed in paragraph 1 of the appendix have been examined for compliance with

Part 5, Chapter 2 of the Rules and Regulations for the Classification of Ships, or Part 10, Chapter 1

of the Rules and Regulations for the Classification of Special Service Craft
and will be assigned an appraisal status, as indicated, subject to the following conditions and

comments
2. Machinery

Engine Buiider's designation

VOLVO PENTA D9
Six cylinder, four stroke

Number of Cylinders/Type

lFrllrta:r% é;?:'der {from non-driving end) and 1-5-3-6-2-4, 120°

Bore and stroke 120 mm x 138 mm

purpose Propulsion Aux, /Emerg'y

power 221 261 261 313 368 239 265

speed 1800 1800 2200 2200 2600 1500 1800

max. press. 171 178 181 185 194 178 179
185 219 17.9 21.4 21.3 23.7 221

m.l.p.

3. System Details

Continuous Grain Flow K,=1.05

Manufacturing method
Induction Hardened Pin Fillets K,=1.24

Fatigue enhancement process
Half R?nge Torsional Vibratory Stress, Crankpin T.=34
N/mm Crank Journal T .=184 J

FINAL ACCEPTANCE OF ACTUAL ITEM(S) DEPEND(S) ON SATISFACTORY SURVEY AND TESTING

Lloyd's Register EMEA
Is a member of Lloyd's Register group

Hoyd's Register Group Limited, its affiliates and subsidiaries and their respective officers, employees or agents are, individually and collectively, referred to in this dause as
'Loyd's Register'. Lloyd's Register assumes no responsibility and shall not be flable to any person for any loss, damage or expense caused by reliance on the information or
advice in this document or howsoever provided, unless that person has sigred a contract with the relevant Lloyd's Register entity for the provision of this information of

advice and in that case any responsibifity or liability is exclusively on the terms and conditions set out In that centract.

Form 6438MARREF (2014.12)
This s 3 c&py of 2neledironlc documend In the avest of any cenfiel of amblguity between the copy and 1he efactronls dogurant,
whith Is retainzd and publishad by Lisyd's Reqister, the origings elachrenic and certified verslon shall stadys prevail




Document no: ENG 72328
issue number 5
Page 2 of 4

Date

Lioyd's Register EMEA
20 January 2015

Marine Techhology & Engineering Service,
Global Technology Centre,

Boidrewood Innovation Campus, Please quote this reference number on all future communications

MTES/ENG/RIP/WP 20102123

Southampton,
SO16 7QF
Diameter, mm . , R
Shafts Material Min UTS, N'mm
oD D
Crankpin 88 0 V-1649-01 Steel 600
| Crank journal 108 0 V-1649-01 Steel 600

4. Conditions of Approval
4.1 Atorsional and axial (if applicable) vibration analysis for the full dynamic system is to be submitted for each installation
to demonstrate that the vibratory stresses in the crankshaft do not exceed the values given in 3 above,
4.2 Approval is subject to the remaining requirements for survey, testing and installation as required by the Rules stated
above
4.3 This approval does not cover the turbocharger, the drawing of which is retained for information only.

4.4 In general, filter bodies are to be of steel or equivalent material,
5. General Comments

5.1 The maximum allowable ¥: range torsion vibratory stress { 'Z' . as indicated above is as recommended by the Engine
Designers.

5.2 This approval has only considered mechanical and piping aspects of the engine, and the control system does not form

art of the approval

+ southampton OFfids 0\]

ie!'s Register EME#.

" [ Richard ). Pérfy, Senior Surveyor
! Marine Technology & Engineering Services
| ® | +44(0)17683.51043 | {direct)
[;g richard.parv@Ir.org

@ | www.lrorg

Uoyd’s
d Register

FINAL ACCEPTANCE OF ACTUAL ITEM{S) DEPEND(S) ON SATISFACTORY SURVEY AND TESTING

thoyd's Register EMEA
Is @ member of Lloyd"s Register group

Form 6438MARREF (2014.12}

This is 4 capy of 20 eleclronts document in the evert of any £onfitt or 2mblguity batween tha Copy 3nd the eleelronic dacument,
whichis selainesd and published by Lloya's Register, the cigingl lecitonic and certfisd verslon shall Alway s prevail




Decument no: ENG 72328
Issue number 5
Page 30f 4

Date

Lloyd's Register EMEA
20 January 2015

Marine Technology & Engineering Service,
Global Technology Centre,
Boldrewood Innovation Campus,

Please quote this reference rumber on 2ll future communications

MTES/ENG/RIP/WP 20102123

Southampton,

5016 7QF

Appendix

1. The documents listed beiow have been examined

Document No. Rev. Title Status Date
- - D3 Engine Design and Function sl 11 February 2005
- - IE)\;C £C-B Inst. Proc. Electronics Vessel Cont. Si 11° February 2005
- - Test report dated 17 July 2004 St 11" February 2005
Md4 - Data Sheet for Crankshaft Calculations St 1% February 2005
P-10854 - DnV Type Approval Certificate St 11" February 2005
P-10852 - DnV Type Approval Certificate kY| 11™ February 2005
Dg-500 - Engine Description Sl 11" February 2605
ST 1103,15 - Corporate Standard {Grey lron) Sl 11™ February 2005
STD 1123, 2 - Corporate Standard (Stainless Steal) sl 11* February 2005
STD 1142, 5 - Corporate Standard {Aluminium) Sl 11° February 2005
STD 1143, 55 . Corporate Standard (Aluminium) St 1™ February 2005
STD 1142, 61 - Corporate Standard {Aluminium) S 11* February 2005
STD 1129, 09t - Corporate Standard {Precipitation Hardening St 11" February 2005
Steel)

STD 1215, 42 - Corporate Standard {FRP) Sk 11* February 2005
5TD 1116, 491 - Corporate Standard (Steel for Crankshaft) ] 11 February 2005
66327 i TVCs 221 kW @ 1800 rpm St 11™ February 2005
66328 1 TVCs 261 kW @ 1800 rpm | 1™ February 2005
656329 1 TVCs 261 KW @ 2200 rpm Sl 11" February 2005
66330 i TVCs 313 kW @ 2200 1pm St 11" February 2005
66332 1 Torsional Vibration Calculations Sl 11 February 2005
66452 1 Engineering Report st 11* February 2005
66453 ! Engineering Report sl 117 February 2005
66454 1 Engineering Report St 117 February 2005
66455 1 Engineering Report 5l 1™ February 2005
69740-1 Inclining Test Report, dated 17* March 2005 sl 16" Sept. 2010
308082 ot Turbo Charger Sl 11" February 2005
888256 o1 Vibration Damper S 11" February 2005
888375 04 Sump St 11" February 2005
889524 05 Flywheel Assemnbly Si 11® February 2005

FINAL ACCEPTANCE OF ACTUAL ITEM(S) DEPEND(S) ON SATISFACTORY SURVEY AND TESTING

tloyd's Register EMEA
Is a member of Lloyd's Register group

Form 6438MARREF (2014.12)

TS is & copy of an electronls docurmanL in the everd of any canflcl or amblqualy between the cepy and the electrenls documant,
whithis retained and putlished by Lloyd's Register, the oxigingt gtactronle 1nd certfied version shall always prevail




Lioyd's Register EMEA

Marine Technology & Engineering Service,
Global Technology Centrae,

Boldrewood tnnovation Campus,

bate

Document no: ENG 72328
Isstre number 5
Page 4 of 4

20 January 2015

Please quote this reference number on all future cammunications
MTES/ENG/RIP/WP 20102123

Southampton,

5016 7QF

Appendix

Document No. Rev. Title Status Date
889525 05 Flywheel St 11* February 2005
3077164 12 Screw M16, Highly Loaded st 11* February 2005
3077798 06 Piston Pin SI 11" February 2005
}7 3161415 67 Crankshaft (2 sheets) A 11 February 2005
3161475 03 Connecting Rod Sl 11" February 2005
3587248 02 Air Coafer S 11" February 2005
3587407 02 Unit Injector St 1™ February 2005
3587608-03 Fywheel Housing Assernbly S 11" February 2005
3807230 01 Starter Motor sl 11° February 260%
3807598 03 Piston (2 sheets) S| 11 February 2005
3808547 01 Skeleton Diagram Cooling Water AQ 11" February 2005
3808548 o0 Skeleton Diagram, Fuel System AQ 11™ February 2005
3808549 01 Skeleton Diagram il System AGQ 11" February 2005
3808700 o1 Fuel Filter Housing St 11” February 2005
3812954 01 EVC EC/B System Drawing D9 St 11% February 2005
3837998 BG1 Fuel Pump Assembly St 11" February 2005
20365073 o1 Cil Cooler st 11" February 2005
20381122 05 Cylinder Liner St 1™ February 2005
L 20397500 08 Housing Fuef Filter si 11 February 2005

20450066 06 Camshaft S 11" February 2005
20463776 13 Cylinder Bfock Assembly St 11" February 2005
20464550 04 Oit Filter Housing S 11* February 2005
20512729 06 Oil Pan Bus Version st 117 February 2005
20589855 01 Oil Purap Newr for Cavitation P8 Sl 11" February 2005
20574284 01 Cylinder Head Assembly St 11" February 2005
38088597 02 Coolant Pump Assembly sl 11 February 2005 J

Appraisal Status Key
AQ

St Retained as supporting documentation for information only

Form 6438MARREF {2014.12)

Approved subject to the matters raised that require resolution - and provided the arrangements are to the surveyor's satisfaction

ANAL ACCEPTANCE OF ACTUAL ITEM(S) DEPEND(S} ON SATISFACTORY SURVEY AND TESTING

Lloyd's Register EMEA
Is a member of Lloyd’s Register group

This I8 2 copy of an electrontt document. Inthe svent ol 2any confiict or amblauily begneen the copy amd the electranfe dociamanl
wHIEhIs retained and puldishad by Loy d's Register, the original electiente and cenited yersion sl almays peewail,
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Document no: 05/00025(E3)
Issue number 1
Page 1 of 1

Marine Design Appraisal Document

Date
20 January 2015

Lloyd's Register EMEA

Marine Technology & Engineering Service,
Global Technology Centre,

Boidrewood Innovation Campus,
Southampton,

5016 7GF

Please quote this reference nrumber on all future communications
MTES/TANNO3924486/RIP/WP20102123

LLOYD’S REGISTER TYPE APPROVAL SYSTEM, 2002.
Issued to: VOLVO PENTA, AB
for: MARINE DIESEL ENGINE, TYPE D9
TYPE APPROVAL CERTIFICATE No. 05/60025(E3)

The undemoted documents have been reviewed for complisnce with the requirements of the Lloyd’s Register Type Approval
Systetn, 2002 and this Design Appraisal Document forms part of the Certificate.

APPROVAL DOCUMENTATION

Request form 2571 18" Qctober 2014
LR Machinery General Design Appraisal Document. ENG 72328, lssue 5 20™ January 2015
20" March 2014

LR Gothenburg visit report, ref. GOT 1410142
Type approval certificate for engine management system 11/70019(E4)
Type approval certificate for programmable control and safety system (expired) 04/00017(E2)

Supplementary Type Approval Terms and Conditions

Type Approval ceriifies that a representative samiple of the product(s) referred to herein hasthave been Jound to meet the
applicable design criteria for the use specified herein. It does not mean or imply approval for any other use, nor approval of any

product(s) designed or manufactured otherwise than in strict conformity with the said representative sample.

Type Approval is based on the understanding that the manufacturer’s recommendations and instructions and any relevant
requirements of the Rules and Regulations are complied with,

Type Approval does not eliminate the need for normal inspection and survey procedures required by the Rules and Regulations.

gricel OF Wjthdvaw this Type Approval Certificate in accordance with the Lioyd’s

Liovd s Kegister EVIEA reserves The FIght 1o

Register Type Appro
g ype App Uoyds
Register

MTES Southarnpton C

Lloyd’s Register ENE
[jieﬁardw Parry, Senict Surveyor

iarine Technology & Engineering Services
2 | +44(0) 17683.51043 | (direct)
| @y | richard parry@lr.org
I www fr.org

FINAL ACCEPTANCE OF ACTUAL ITEM(S) DEPEND(S) ON SATISFACTORY SURVEY AND TESENG

Lioyd's Register EMEA
Is a member of tloyd's Register group

Uoyd's Register Group Limited, its affiliates and subsidiaries and their respective officers, employees or agents are, individually and collectively, referred to in this clause as
'Lloyd's Register'. Lloyd's Register assumes no responsibility and shall not be liable to any person for any ioss, damage or expense caused by reliance on the information or
advice in this document or howsoever provided, unless that person has signed a contract with the relevant Liayd's Register entity for the provision of this information or

advice and in that case any responsibility or liability is exclusively cn the terms and conditions set out in that contract.

Form 6438MARREF (2014.12)

Thisis 3 copy of 4 eleclionic document In he event of 2ty conficl of ambkgiity betwean the copy and Lhe elactranic dociemand,

whithfs pelained end published by Loy d's Register, the orlgingl elactroni¢ and certifad version shall always prevail,
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