El:~trenically published by ABS Houston.
Reference T1077422, dated 25-SEP-2013
Certificate No. 557299-244B8317-002

Statement oF Voruntary Compriance For
Encine Air PoLLuTion Prevention

(Note: This staterent of voluntary compliance shall be supplemented by a Record of
Construction, Technical File and Means of Verification)

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®) at the request of.

Cummins
{Engine Manulacturer)
by the American Bureau of Shipping
; * .
Engine Manufacturer Mode! Number Serial Number
!,_ =— o+
Cummins KTA19-M3 (FR Option: 4585) 37258248

Rated Power (kW) ':

And Speed (RPM) |

‘ T
|

Test Cycle(s)

Engine Approval Number

E3 447 kW @ 1800 RPM ABSHS-NTC-1165-0002-00398

THIS IS TO CERTIFY:

1. That the above-mentioned marine diesel engine has been surveyed for pre-certification in
accordance with the requirements of the Revised Technical Code on Control of Emission of
Nitrogen Oxides from Marine Diesel Engines 2008 made mandatory by Annex Vi of the
Convention; and

2. That the pre-certification survey shows that the engine, ils components, adjustabie 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.

This statement of voluntary compliance is valid for the life of the engine, subject to surveys in
accordance with regulation 5 of Annex VI of the Convention.

Issued at: Houston, Texas on 25 September 2013

Prasad Mantravadi -
Surveyor, American Bureau of Shipp,

SOVCEAPP 2008 O2K Rev 1 Page 10f 3



Electronically published by ABS Houston
Reference T1077422, dated 25-SEP-2013
Certificate No  657299-2448317-002

SuppLement To Statement oF Voruntary Compuiance For
Encine Air PotLuion Prevention (SOVCEAPP)
RECORD OF CONSTRUCTION, TECHNICAL FILE AND MEANS OF VERIFICATION

Notes:

1. This Record and its attachments shall be permanently attached to the SOVCEAPP. The
SOVCEAPP shall accompany the engine throughout its life and shall be available on board the
ship at all times.

2. The Record shall be at least in English, French or Spanish. If an official language of the issuing
country is also used, this shall prevail in case of a dispute or discrepancy.

3. Unless otherwise stated, regulations mentioned in this Record refer o regulations of Annex VI of
the Convention and the requirements for an engine's Technical File and means of verifications
refer to mandatory requirements from the Revised NO, Technical Code 2008.

1 Particulars of the Engine

1.1 Name and address of manufacturer
Cummins Inc.
500 Jackson Street

Columbus, IN 47201

1.2 Place of engine build

Cummins Seymour Engine Plant
800 East Third Street
Seymour, IN 47274, USA

1.3 Date of engine build 04 June 2013
1.4 Place of pre-certification survey Cummins (SEF), 800 East Third Street, Seymour, IN 47274 , USA

1.5 Date of pre-certification survey 23 May 2013

1.6  Engine type and model number KTA18-M3 (FR Option: 4585)

1.7 Engine serial number 37258248

1.8 If applicable, the engine is a Parent Engine [~ or a Member Engine [X of the following Engine
Family X or Engine Group [~ M32TA01

19 Individual Engine or Engine Family / Engine Group details:

1.9.1 Approval reference ABSHS-NTC-1155-0002-00001 (Parent Engine)

1.8.2  Rated Power (kW) and Speed (RPM) values or ranges 1342 kW @ 1500 RPM (Parent Engine)
19.3 Testcycle(s) E3 Cycle: Prop-Law-Operated Main / Prop-Law-Operated Aux Engine Application

1.9.4 Parent Engine(s) test fuel oil specification 1SO 8217, DMX
1.9.5 Applicable NOx Emission Limit (g/xWh), reguiation 13.3, 13.4, or 13.5.1
™ 133 X 134 [~ 1351 775

1.96 Parent Engine(s) Emission Value (g/kWh) 7.745

SOVCEAPP 2008 O2K Rev 1 Pape 20f3




Electronically published by ABS Houston
Reference 71077422, dated 25-SEP-2013

Certificate No 657299-2448317-002

2.1
22

31
3.11
312

3.2
321

3.2.2

Particulars of the Technical File

The Technical File, as required by chapter 2 of the NO, Technical Code 2008, 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.

Technical File identification/approval number ABSHS-NTC-1155-0002-00398

Technical File approval date 25 September 2013

Specifications for the On-board NO, Verification Procedures

The spegifications for the on-board NO, verification procedures, as required by chapter 6 of the NO,
Technical Code 2008, are an essential part of the EIAPP Certificate and must always accompany an

engine through its fife and always be available on board a ship.

Engine Parameter Check method:
Identification/approval number ABSHS-NTC-1155-0002-00398

Approva| date 25 SEPtEmbef 2013

Direct Measurement and Monitoring method:

Identification/approval number N/A

Approval date N/A

Altematively the Simplified Measurement method in accordance with 6.3 of the NO, Technica! Code may be

utilized.

Issued at:

SOVCEAPP 2008

Houston, Texas

O2K Rev 1

on 25 September 2013

Pk ik Motoowrads

Prasad Manltravadi

.
Surveyor, American Bureau of Sm‘;cy'g/’—\

/
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INTERNATIONAL MARITIME
ORGANIZATION (IMO)
MARPOL 73/78, Annex VI

Member Engine Technical File
o IMO Family: M32TAO01
| e "':’;”J}‘,:,’,‘,‘:,;‘;i;“ e - BCEXWS50.0AAA | ArPROVED

subjectto condmons

IMO Technical Code on = of ABS fetter
Control of Emission of Test CYCIES- E3 o
Nit Oxides from Mari
O el Engiren. "1 Models Included:
Technical File Approval No.
| paemen KTA19-M3
ABSHS-NTC-1155-0002-00398 Rev002

ESN: : 37258248

Build date : 04-Jun-2013
Model : KTA19-M3

IMPORTANT: To comply with regulations this document must remain on the
vessel at all times.
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1 Components, settings and operating values of the engine which influence its NO,
emissions

Components:
Injector

Cylinder Head
Piston

Camshaft
Turbocharger
Aftercooler Core
Oil Control Valve

Settings:
Timing Code

Engine operating values:
Please see Appendix A

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:
Use only those component part numbers specified in the Regulated Items List (RIL) or equivalent
as specified by Cummins at the time of rebuild or repair.

3 Full record of the engine performance, including rated speed and rated power
Please see Appendix A.

4 On-Board NOx verification procedures

To complete an engine parameter check, the following items can be verified by the surveyor:
a. parameter "injection timing" and “fueling rate calibration"
Verify fuel pump timing code
b. parameter "injection nozzle"
verify injector part number
c. parameter "turbocharger type and build"
verify turbocharger part number
d. parameter "charge air cooler"
verify charge air cooler part number
e. parameter “combustion chamber”
verify cylinder head and piston part number
f. parameter “compression ratio”
verify cylinder head and piston part number
g. parameter “oil control valve”

Verify oil control valve part number
ﬁ Cummins, Inc.



h. parameter “regulated items list cross-check”
Verify that RIL in Appendix A matches CPL reference as listed on engine dataplate

5 Copy of the Parent Engine Test Report

Please see Appendix C.

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

Designation: These engines are for use in variable-speed propeller-law-operated auxiliary
applications (E3 ISO test cycle).
Restriction: Must be installed in accordance with Cummins Installation Requirements.
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 which should be checked within the scope of the On-Board NO,
verification procedures (section 4) are shown in the RIL in Appendix B.

8 Parent EIAPP Certificate/Statement of Voluntary Compliance (as applicable)

See Appendix D

e Cummins, Inc.



APPENDIX A
Relevant Engine Performance Parameters

General Engine Data

Rating-Specific Data

—
Model

K19 4‘

Configuration

Inline — 6 Cylinder

Operation Mode

Four Stroke

- Turbocharged /
Aspiration Aftercooled
Displacement 19 Liters
Bore x Stroke (MM) 159 x 159
Compression Ratio 14.5:1

Combustion System

Open Chamber
Direct Injection

Max Allowable
Backpressure (kPa)

10.2

_

Regulated Intake Manifold
i Rating FR Option . Pressure at - Test
Engine Model (KW@RPM) | (reference) "e?;fl_';'s' Rated (kPa) | 1'Ming Code | o o
KTA19-M3 447@1800 4585 3849 180 JS ’ E3 J

Cummins, Inc.




APPENDIX B

Regulated Items List(s)

RIL Components

RIL Injector Piston Cylinder Head Ollv(;?::rol Aftercooler Core Camshaft Turbocharger
3849 | 4307331 3096682 3081064 3059953 4910355 3076767 3769994
Note:
- ID number listed when component identification differs from drawing number
Part Number Location
Injector Piston Cylinder Head Oil Control Valve | Aftercooler Core Camshaft Turbocharger
. Core end
. As-Cast Section ) .
Injector Piston Crown Top of Head Valve Name Plate Gppesitekiam Cam E.n d Opposite Turbo Dataplate
Dataplate - Cooler Cylinder # 1
Intake Side .
Connections

Cummins

. Inc.




APPENDIX C
Parent Engine Test Report(s)

Engine K50-M
Manufacturer Cummins Inc.
Engine type Marine Propulsion
Family or group identification M32TA01

Serial number 33142916

Rated speed 1900 rpm

Rated power 1342 kW
Intermediate speed N/A

Maximum torque at intermediate speed N/A

Static injection timing

Timing Gear Code JS (measured at 0.217” @ 0.2032")

Electronic injection control

No: X yes:

Variable injection timing No: yes: X
Variable turbocharger geometry No: X yEes:
Bore 158 mm

Stroke 159 mm

Nominal compression ratio 13.8:1

Mean effective pressure, at rated power 1686 kPa

Maximum cylinder pressure, at rated power 14301 kPa

Cylinder number and configuration Number: 16 V: X In-line:
Aucxiliaries N/A

Specified ambient conditions:

Maximum seawater temperature 35°C

Maximum charge air temperature, if applicable N/A

Cooling system spec. intermediate cooler N/A

Cooling system spec. charge air stages N/A

Low/high temperature Cooling system set points 71°C/85°C

Maximum inlet depression

6.2 kPa (25 in H20)

Maximum exhaust backpressure

10.2 kPa (3 in Hg)

Fuel specification

Grade 2-D diesel fuel

Fuel temperature 40°C

Emissions test resulits:

Cycle (ISO 8178-4) E3

NO, (g/KWh) 7.745

Test Identification 109657!MARINE

Date/time 03/24/2011  2:07:45 PM

Test site/bench TC18/3

Test number n/a | |
Surveyor C. Reiblein

Date and place of report 3/24/2011 — Cummins Technical Center Charleston
Signature

e Cummins, Inc.




[ Engine family information/Group information (common specifications)

Combustion cycle

Four stroke

Cooling medium

Water

Cylinder configuration

6 cyl — Inline, 12 cylinder — Vee, 16 cyl - Vee

Method of aspiration

Turbocharged with Aftercooler

Fuel type to be used on board

Distillate

Combustion chamber

Open chamber

Valve port configuration

Cylinder head

Valve port size and number

4 per cylinder
Intake dia.: 55.37 mm Exhaust dia.: 55.37 mm

Fuel system type

Mechanical

| Miscellaneous features:

Exhaust gas recirculation No
Water injection/emulsion No
Air injection No
Charge cooling system Yes
Exhaust after-treatment No
Exhaust after-treatment type N/A
Dual fuel No

Engine family/group information (selection of parent engine for test-bed test)

Family/group identification M32TAO01

Method of pressure charging Turbocharger
Charge air cooling system Aftercooler

Criteria of the selection of parent engine Highest Nox emission value
Number of cylinders 16

Max. rated power per cylinder (kW) 83.9

Rated speed 1900

Injection timing (range) Timing Code JS
Selected parent engine K50-M

Test cycle(s) E3

E Cummins, Inc.




Test Cell Information:

Exhaust pipe

Diameter 304.8 mm (12 in)
Length 14.3 m (47 ft) from turbo outlet to atmosphere
Insulation No: X Yes:
Probe location 1.27 m (50 in) from turbo outlet
Measurement equipment
Measurement Salioration
Manufacturer Model ranges Span gas | Deviation of
conc. calibration
Analyzer
NO, analyzer CAl 400 HCLD 1200 ppm 1000 <2%
CO analyzer CAl 100 1000 ppm 997 <2%
CQO; analyzer CAl 100 15% 15 < 2%
O; analyzer CAl 600 24% 20.99 <2%
HC analyzer CAl 300 HFID 300 ppm 300.6 <2%
Speed Newport MGP1 0-2400 RPM < 2%
Torque BLH U361 0-6325 LB-FT <2%
Power, if applicable Calculated
Fuel flow Flot-tron M-10 0-1000 Ib/hr N/A
Air flow GE Ultrasonic 2-3600 SCFM 0.5%
Exhaust flow Calculated n/a n/a n/a
Temperatures
Charge air coolant inlet Temprel E 0-760 °C < 2%
Exhaust gas Temprel E 0-760 °C < 2%
Inlet air Temprel E 0-760 °C < 2%
Charge air Temprel E 0-760 °C < 2%
Fuel Temprel E 0-760°C < 2%
Pressures
Exhaust gas Kavlico P350 0-34 kPa 5%
Charge air Kavlico P165 0-7.5 kPa 5%
Atmospheric Druck DPI 141 88-108 kPa 0.5%
Vapour pressure
Intake air [ | | | |
Humidity
Intake air | Vaisala | 930-128A | 0-27 °C | [ <2%

Fuel Characteristics

Fuel type: Grade 2-D Diesel

Fuel properties Fuel Elemental Analysis

Density @ 15 DegC ISO 3675 847.5 kgim” | Carbon 87.31% m/m

Viscosity @ 38 DegC 1ISO 3104 2.5 mm’/s Hydrogen 12.1% m/m

Water ISO 3733 0.00 % V/V | Nitrogen <0.02% m/m
Oxygen <0.02% m/m
Sulphur 0.0007% m/m
LHV/Hu 19685 MJ/kg

c Cummins, Inc.




Ambient and Gaseous Data (E3)

Mode 1 2 3 4
Power/Torque % 100 75 50 25
Speed % 100 91 80 63
Time at beginning of mode 14:07:45 | 14:27:44 | 14:45:50 | 15:05:47
Ambient Data

Atmospheric pressure kPa 100.51 100.48 100.46 100.44
Intake air temperature °C 25.75 26.53 26.61 27.10
Intake air humidity a/kg 4.26 4.20 4.39 4.33
Relative humidity (RH) of intake air* % n.a. n.a. n.a. n.a.
Air temperature at RH sensor* °C n.a. n.a. n.a. n.a.
Dry bulb temperature of intake air* °C n.a. n.a. n.a. n.a.
Wet bulb temperature of intake air* °C n.a. n.a. n.a. n.a.
Test condition parameter, f, 0.999 1.003 1.004 1.006
Gaseous Emissions Data:

NO, concentration dry ppm 1065.70 818.65 625.77 989.63
CO concentration ppm 115.64 84.57 133.29 146.12
CO, concentration % 8.11 7.34 7.32 7.00
O, concentration dry % 9.89 10.94 10.95 11.39
HC  concentration ppmC 89.33 88.20 87.33 84.86
NO, humidity correction factor, k.4 0.930 0.932 0.934 0.934
Dry/wet correction factor, k,, 0.924 0.930 0.930 0.933
NOx mass flow kg/h 11.798 7.408 3.917 3.311
CO mass flow kg/h 0.838 0.500 0.544 0.319
CO; mass flow kg/h 0.092 0.068 0.047 0.024
0O, mass flow kg/h 0.082 0.074 0.051 0.028
HC mass flow kg/h 0.347 0.278 0.190 0.098
NO, specific g/kW h 8.79 7.36 5.84 9.87

* As applicable

e. Cummins, Inc.




Engine Test Data (E3)

&

Mode 1 2 3 4
Power/Torque % 100 S 50 25
Speed % 100 9N 80 63
Time at beginning of mode 14:07:45 | 14:27:44 | 14:45:50 | 15:05:47
Engine Data

Speed pm 1900 1729 1520 1197
Auxiliary power kw n.a. n.a. n.a. n.a.
Dynamometer setting kw n.a. n.a. n.a. n.a.
Power kw 1342 1007 671 335
Mean effective pressure bar 16.86 13.90 10.54 6.69
Fuel rack mm*/H n.a. n.a. n.a. n.a.
Uncorrected spec. fuel consumption g/kWh 214.296 | 211.094 218.658 | 221.944
Fuel flow kg/h 287.67 212.51 146.75 74.46
Air flow kg/h 7832.81 | 6371.53 | 4398.47 | 2346.07
Exhaust flow (Qmew) kg/h 8120.49 | 6584.03 | 4545.21 | 2420.53
Exhaust temperature °C 490.55 453.64 468.44 422.90
Exhaust back pressure kPa 10.08 5.92 2.52 0.39
Charge air coolant temp in °C 70.66 70.26 70.03 69.26
Charge air coolant temp out °C 82.56 80.79 79.73 78.32
Charge air temperature °C 81.27 76.06 71.74 68.84
Charge air reference temp °C 81.27 76.06 71.74 68.84
Charge air pressure kPa 214.35 168.87 104.03 32.36
Fuel oil temperature °C 40.03 39.95 40.07 40.01

Cummins, Inc.

11



Engine family/engine group reference

Parent engine

Model/type K50-M

Nominated rated power kW 1342

Nominated rated speed rpm 1900

Parent engine test fuel

Reference fuel designation

ISO 8217:2005 grade (DM or RM)

Carbon % m/m 87.31

Hydrogen % m/m 12.1

Sulphur % m/m 0.0007

Nitrogen % m/m <0.02

Oxygen % m/m <0.02

Water % VIV 0.00

Measured date (parent engine)

Power/torque % 100 75 50 25
Speed % 100 91 80 63
Mode point 1 2 3 4
| Engine Performance

Power kW| 1342 1007 671 335
Speed rpm 1900 1729 1520 1197
Fuel flow kg/h| 287.67 212.51 146.75 74.46
Intake air flow (wet/dry) kg/h| 7832.81 | 6371.53 | 4398.47 | 2346.07
Exhaust gas flow kg/h| 8120.49 | 6584.03 | 4545.21 | 2420.53
Intake air temperature °C| 25.75 26.53 26.61 27.10
Charge air temperature °C| 81.27 76.06 71.74 68.84
Charge air ref. temp. °C| 81.27 76.06 71.74 68.84
Charge air pressure kPa| 214.35 168.87 104.03 32.36
Ambient conditions

Atmospheric pressure kPa| 100.51 100.48 100.46 100.44
Relative humidity (RH) of intake air % n.a. n.a. n.a. n.a.
Air temperature at RH sensor °C n.a. n.a. n.a. n.a.

e. Cummins, Inc.

12



Model/type K50-M

Nominated rated power kw 1342

Nominated rated speed rom 1900

Mode point 1 2 3 4
Dry bulb temp of intake air* °C n.a. n.a. n.a. n.a.
Wet bulb temp of intake air* 2%¢C n.a. n.a. n.a. n.a.
Absolute humidity of intake air* g/kg 4.26 4.20 4.39 4.33
Emissions concentrations

NO, wet/dry- ppm | 984.66 761.52 581.89 923.29
CO; % 7.49 6.83 6.81 6.53
O, wet/dry- % 9.14 10.18 10.19 10.62
CO ppm| 106.85 78.66 123.94 136.32
HC ppmC| 89.33 88.20 87.33 84.86
Calculated data (parent engine)

Intake air humidity a/kg 4.26 4.20 4.39 4.33
Charge air humidity ag/kg 4.26 4.20 4.39 4.33
Test condition parameter, f, 0.999 1.003 1.004 1.006
Dry/wet correction factor, k,, 0.924 0.930 0.230 0.933
NO, humidity correction factor, kg 0.930 0.932 0.934 0.934
Exhaust gas flow rate kg/h| 8120.49 | 6584.03 | 4545.21 | 2420.53
No, emission flow rate kg/h | 11797.78 | 7407.56 | 3916.59 | 3311.34
Nox emission g/kWh 8.79 7.36 5.84 9.87
Test cycle

Emission value (E3) g/kWh| 7.745

*As applicable.

e Cummins, inc.
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APPENDIX D
Technical File Revision History

Revision Changes Date
000 Initial submittal 07/05/2011
Rating add — 447kW@1800rpm
001 Update model name in accordance with marketing 12Sept2011
models — no change to physical engines
Updated camshaft part number for RIL 3763 — original
002 camshaft was incorrectly specified. Actual camshatft is 29May2012

same as in RIL2721 — no effect on emissions

>

Cummins, Inc.
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APPENDIX E
Record Book of Engine Parameters

Instruction: Keep a record of any and all RIL component changes performed during regular maintenance or rebuild

Date Record

e Cummins, Inc.



APPENDIX F
Parent Engine EIAPP/Statement of Voluntary Compliance

e Cummins, Inc

16



DET NORSKE VERITAS

TYPE APPROVAL CERTIFICATE

CERTIFICATE NO. M-11737

This is to certify that the
Diesel Engine

with type designation(s)
K19 series

Manufactured by

Cummins Inc.
CHARLESTON SC, United States

is found to comply with
Det Norske Veritas' Rules for Classification of Ships/High Speed and Light Craft
Application
The approval is valid for propulsion, auxiliary and emergency duty.

Rating from 272 kW at 1800 RPM to 507 kW at 1800 RPM

Hovik, 2011-06-15 This Certificate is valid until
for Det Norske Veritas AS 2015-06-30

" Tomas Heber Tronstad DNV local office: Hans-Kristian Eriksen
Head of Section New York Surveyor

This Certificate is subject te terms and conditions overleal Any signilicani change in design or construction may render this Certificale invalid

The validily date relates to the Type Approval Certificate and nol to the approval of equipment/systems installed

It any person suffers loss or damage which is praved to have been caused by any negligent act or omission of Det Norske Veritas, then Del Norske Veritas shall pay compensalion 1o such
person for his proved direct loss or damage However, the compensation shall not exceed an amounl equal to ten times the fee charged for the service in question, provided thal the maximum
compensation shall never exceed USD 2 million in this provision "Det Norske Veritas” shall mean the Foundation Det Norske Veritas as well as all its subsidiaries, directors, officers,
employees, agents and any other acting on behalf of Del Norske Veritas

DET NORSKE VERITAS AS, Veritasveien 1, NO-1322 Hovik, Norway, Tel.: +47 67 57 99 00, Fax: +47 67 57 99 11, Org No. NO 945 748 931 MVA  www dnv com
Form No.: TA 1411a Issue: October 2009 Page 1 0of 3




Product description

| 4-stroke diesel engine
Cylinder bore : 159 mm
Piston stroke : 159 mm
No. of cylinders : 6

Certificate No.:

File No.:
Job Id.:

Manufacturing plant: Cummins Industrial Center (CIC) Seymour, Indiana, USA.

‘ Application/Limitation

M-11737
723.10
262.1-011688-1

The approval is valid for propulsion, auxiliary and emergency duty and is based on the following main data (according

Cummins application groups):

‘ Propulsion :

Mean eff. press(bar):
Max.cyl. press(bar):

‘ Rated cont.output(kW):
Corresponding to (RPM):

| Mean eff. press(bar):
Max.cyl. press(bar):
Rated cont.output (kw):
Corresponding to(RPM)

Mean eff. press(bar):
Max.cyl. press(bar):
Rated cont.output (kW):
‘ Corresponding to(RPM)

Mean eff. press(bar):
Max. cyl. pressbar):
Rated cont.output (kw):
Corresponding to(RPM):

| Auxiliary/Emergency

Mean eff. press(bar):
Max. cyl. press(bar):
Rated cont.output (kw):
Corresponding to (RPM)

| Mean eff. press(bar):

Max. cyl. press(bar):
Rated cont.output (kw):
Corresponding to (RPM):

Mean eff. press(bar):
Max. cyl. press(bar):
Rated cont.output (kw):

| Corresponding to (RPM):

KT-19-M
9.6
114.4
272
1800

KT-19-M
115
132.4
380
2100

KTA-19-M
13.2
103.4
373

1800

KTA-19-M3
15.9

143.6

447

1800

KTA-19-D(M)
14.3

1214

336

1500

KTA-19-D(M)
19.0

151.7

447

1500

KTA-19-D(M1)
15.2

113.5

358

1500

Type Approval documentation

DET NORSKE VERITAS AS, Veritasveien 1, NO-1322 Havik, Norwa
Issue: October 2009

Form No.: TA 1411a

KT-19-M
10.0
104.8
283
1800

13.9
1482

1800

16.8
148.2
477
1800

13.9 17.0 16.3
133.8 136.5 143.1
392 403 462
1800 1500 1800

17.9
148.9
507
1800

15.0 17.4 17.2
118.8 128.2 138.8
425 410 485
1800 1500 1800

to

y, Tel : +47 87 57 99 00, Fax: +47 67 57 99 11, Org.No. NO 945 748 931 MVA www dnv com

Page 2 of 3



Certificate No.: M-11737
File No.: 723.10
Job Id.: 262.1-011688-1

|
Marking of product

Manufacturer's name or trademark. Type number designation.
|
Certificate retention survey |

| For retention of the Type Approval, a DNV surveyor shall perform survey every second year and before expiry date of this |
| certificate to verify that the conditions of the type approval is complied with.

| Other conditions

| Torsional vibration calculations to be submitted for each installation according o the Rules Pt.4 Ch.3 Sec.1 A & “G ~ Vibration”.
| Flexible hoses to be Type Approved by DNV.

| Field instrumentation, including test facilities for sensors is not Covered by this type approval and must be submitted for each
installation according to the Rules Pt.4 Ch.9 Sec.5 - Control and Monitoring System.

| Electric cables and installation of this is not covered by this approval and must be verified to comply with the requirement of
| DNV Ruies for Ships/ High, Speed Light Craft and Naval Surface Craft Pt.4 Ch.8 - Electrical Instailation. |

| END OF CERTIFICATE

DET NORSKE VERITAS AS, Veritasveien 1, NO-1322 Havik, Norway, Tel.: +47 67 57 99 00, Fax: +47 67 57 99 11, Org.No NO 945 748 931 MVA www dnv com
Form No.: TA 1411a  Issue: October 2009 Page 3 of 3



DNV-GL

Certificate No:
M-12802

TYPE APPROVAL CERTIFICATE

This is to certify:
That the Reduction Gear for Diesel Propulsion

with type designation(s)
HG 200 serie

Issued to

HEIMDAL PROPULSION NORWAY A/S
Molde, Norway

is found to comply with
Det Norske Veritas' Rules for Classification of Ships/High Speed and Light Craft

Application :
The approval is valid for propulsion and auxiliary duty

Input torque 2345 Nm
Input speed 1800
Reduction ratio 4.68

This Certificate is valid until 2019-06-30.
Issued at Hgvik on 2015-06-18

) for DNV GL
DNV GL local station: Kristiansund N 7 4\ Digtally Signed By: Solle, Terje
Il / " /| Location: DNV GL Havik, Norway
Approval Engineer: Nadine Grace Mosteiro el .7 signing Date: 18.06.2015 . on behalf of

Halvorsen Oddvar Deinboll

Head of Section

This Certificate is subject to terms and conditions overleaf. Any significant change in design or construction may render this Certificate invalid.
The validity date relates to the Type Approval Certificate and not to the approval of equipment/systems installed.

Form code: TA 1411a Revision: 2015-05 www.dnvgl.com Page 1 of 3
© DNV GL 2014. DNV GL and the Horizon Graphic are trademarks of DNV Gi. AS,
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Job Id: 262.1-018719-1
Certificate No: M-12802

Product description

Single stage reduction gear.

Application/Limitation

Input Input Max.applic.  Input Face
Type Ratio torque power factor speed width

Nm kW kA RPM mm
HG247 468 2 345 442 1,3 1800 160

Clutching characteristics to be verified for each installation at shipboard testing, reference is made to
DNV Rules Pt.4 Ch.4 Sec.3 1100

Type Approval documentation

List of instrumentation

Qil system schematic

Secondary shaft BC

Primary shaft BC

Primary shaft extension- BC
Clutch- Simulation of engagement
Shrink fit clutch-pinion

213-098 PINION AND WHEEL DRAWING
71_10a- HEIMDAL HG2

203-033- GEAR FLANGE

107-031- FRONT COVER
116-067- SERVO SHAFT

106-002- SHAFT COUPLING
318-048- PUSH PULL ROD CONNECTOR
204-097- SHAFT

401-086- KEY

318-017- ASSEMBLY DRAWING
302-026- WHITE METAL BEARING
302-019- SERVO SLEIDE
213-098- PINION AND WHEEL
204-097- SHAFT

308-073- ASSEMBLY DRAWING
302-022- ASSEMBLY DRAWING
401-052- SLIDING SLEEVE
401-045- HUB FOR YOKE

Marking of product

The product to be marked with manufacturer’s name or trademark and type number identification.

Periodical assessment

Form code: TA 1411a Revision: 2015-05 www.dnvgl.com Page 2 of 3



Job Id: 262.1-018719-1
Certificate No: M-12802

For retention of the Type Approval, a DNV GL surveyor shall perform a survey every second year and

before the expiry date of this certificate to verify that the conditions of the type approval are complied
with.

The objective of the Periodical Assessment is to verify that the conditions for the Type Approval are not
altered since the

Type Approval Certificate was issued. The main scope of the Periodical Assessment will normally include:

= Verification of the Type Approval applicant’s production and quality system w.r.t. ensuring
continued consistent production of the Type Approved products at the Type Approval applicant’s
own premises and at other companies that are given the responsibility for manufacturing of the
products.

« Review of the Type Approval documentation and that this is still used as basis for the production

= Review of possible changes to the design, the material and the performance of the product

e Verification of the product marking.

END OF CERTIFICATE

Form code: TA 1411a Revision: 2015-05 www.dnvgl.com Page 3 of 3



DET NORSKE VERITAS

TYPE APPROVAL CERTIFICATE

CERTIFICATE NO. A-13719

This is to certify that the
Engine Safety, Control and Alarm System

with type designation(s)
Nogva Motor Computer - V2, Shut Down Unit — SDU-1

Issued to

NOGVA MOTORFABRIKK A/S
SBVIK, Norway

is found to comply with
Det Norske Veritas' Rules for Classification of Ships, High Speed & Light Craft and Det Norske Veritas' Offshore

Standards
Application
Location classes:
Type Temperature | Humidity | Vibration | EMC | Enclosure
Nogva Motor Computer-V2 | A B A B A
Shut Down Unit = SDU-1 A B A B A

This Certificate is valid until 2016-06-30.

Issued at Havik on 2014-04-01
Hl\fpr Det Norske Veritas AS
DNV local station: Stord s "a Digitally Signed By Sneen, Stile

=
= &. = Location ONV Hawk, Norway
22

Approval Engineer: Andreas Torp Karlsen Signing Daie. 2014-04-02, on benalf of

Odd Magne Nesvig
Head of Section

This Certificate is subject to terms and conditions overleaf. Any significant change in design or construction may render this Certificate invalid

The validity date relates to the Type Approval Certificate and not to the approval of equipment/systems installed

If any person suffers loss or damage which is proved to have been caused by any negligent act or omission of Det Norske Veritas, then Det Norske Veritas shall pay compensation to such
person for his proved direct loss or damage However, the compensation shall not exceed an amount equal to ten times the fee charged for the service in question, provided that the maximum
compensation shall never exceed USD 2 million In this provision "Det Norske Ventas” shall mean the Foundation Det Norske Veritas as well as all its subsidiaries, directors, officers,
employees, agents and any other acting on behalf of Det Norske Veritas

DETNORSKE VERITAS AS, Veritasveien 1, NO-1322 Havik, Norway, Tel : +47 67 57 99 00, Org No. NO 945 748 931 MVA www dnv.com
Form No: TA 1411a lIssue: 2013-10 Page 1 of 4



Certificate No.: A-13719

File No.: 852.60
Job Id. 262.1-006714-4

Product description
System hardware at use in application for propulsion and auxiliary marine diesel engines:

Name Unit description Manufacturer part
i number

SDU-1 Separate Shut Down Unit 577

1/0 Box Control and monitoring unit (part of Nogva Motor Computer V2) 563

T-2 Terminal | Remote control unit with display (part of Nogva Motor Computer V2) 542

T-3 Terminal | Remote control unit with color display (part of Nogva Motor Computer V2) | 576

System hardware at use in application for emergency marine diesel engine:

Name Unit description Manufacturer part
number

SDU-1 Separate Shut Down Unit 577

1/0 Box Control and monitoring unit (part of Nogva Motor Computer V2) 563

The I/O Box and SDU-1 units have internal short circuit protection.

|
Software:
1. Basic Software 553 461
2. Software parameterisation according to ND1022 Software Description 31.10.2013 Rev: 0

Place of manufacture
Siemens Bgmio AS,
Ternetangen 5420 Rubbestadnes Bamlo, Norway

Application/Limitation

1. This system is only to be used as engine safety, control and monitoring system for emergency, auxiliary and propulsion
marine diesel engines.

2. This certificate is valid only for systems made by Nogva Motorfabrikk A/S, Sgvik, Norway for diesel engines series listed in
Table 1.

Table I. Engine types / series with Nogva C&M excluded from certification.

Engine maker Engine series

John Deere 4045; 8068, 6081; 6090; 6135

Scania DI9; DI12; DI13; DI16

Cummins 6CTA8.3, KTA19; QSK19: KTA38. QSK38; KTA50; QSK50; QSK60

Approval conditions

When the system is used in applications to be classed by DNV, the following documentation of the actual application is to be
submitted for approval in each case:

- Reference to this Type Approval Certificate

- Engine type information

- Functional description (if delivery of the application system to engine type not listed in Table 1)

- System block diagram

- Power supply arrangement (may be part of the System block diagram)

- List of controlled and monitored points showing alarms and safety functions (including type, range and threshold)

- Test program for certification (if delivery of the application system to engine type is not listed in Table )

The Type Approval covers hardware and software listed under Product description,

Software parameterisation is explained in document ND1022 Software Description 31.10.2013 Rev: 0.and will be different for
each engine type. When the type approved software is revised (affecting all future deliveries) DNV is to be informed by
forwarding updated software version documentation. If the changes are judged to affect functionality for which rule requirements
apply a new certification may be required and the certificate may have to be renewed to identify the new software version.

Product certificate

As long as the units are covered by the Type Approval, a product certificate according to Pt.4 Ch.9 Sec.1 will not be required
for system applications for engines types listed in Table I of this Type Approval certificate when deliveries of the application
system to be classed by DNV.

DET NORSKE VERITAS AS, Veritasveien 1, NO-1322 Havik, Norway, Tel.: +47 67 57 99 00, Org No. NO 945 748 931 MVA www dnv.com
Form No.: TA1411a Issue: 2013-10 Page 2 of 4



Certificate No.: A-13719
File No.: 852.60
Job Id.: 262.1-006714-4

Deliveries of the application system to be classed by DNV for engines types not listed in Table | of this Type Approval
certificate are to be certified according to Pt.4 Ch.9 Sec.1. The certification test is to be performed at the manufacturer of the
application system before the system is shipped to the yard. After the certification the clause for application software control will
be put into force

Clause for application software control

All changes in software are to be recorded as long as the system is in use on board. The records of all changes are to be
forwarded to DNV for evaluation and approval. Major changes in the software are to be approved before being installed in the
computer. A Certification of Application Functions may be required for the particular vessel.

Type Approval documentation
Documentation

Ring binder: Documentation Nogva Motor Computer V2, containing: Doc. number
Configuration / Alarm list for system ND1019

GA drawing / terminal list for system 4-3950 / 4-3962
User Manual ND1020

Technical Specification ND1021

Software Description ND1022

Approval test of applicant software ND1023

Report from: Approval test of applicant software ND1024

Hardware test procedure, Terminal T1 ND1025

Report from: Hardware test procedure, Terminal T1 ND1026

Hardware Test and calibration procedure, IO BOX ND1027 |
Report from: Hardware Test and calibration procedure, 10 BOX ND1028 '
FAT procedure ND1029

Report from: FAT ND1030

On-Board Test Procedure ND1031

Report from: On-Board Test ND1032

ISO Road vehicles — Interchange of digital information — Controller area network (CAN) for high-speed
communication

Technical specification shut down module SDU-1 RMI-75643/rev1
Declaration of conformity for SDU-1 RMI-78935
Test reports

Laboratory Test Doc. number Date

endorsed by DNV Stord Environmental/EMC Test 75.553.004 —

Nemko Comlab Conducted Radio Frequency 03/541/7 -

-— FAT Test Report READ 75.553.002-X3 -

-— Performance test for SDU-1 10657_3_999 2011-02-15

Renewal and extension (T3 terminal) in 2014:

- Block diagram: Nogva motor computer T3, drw no 41.555.507, rev 0, dated 23.10.2013
- Technical specification motor computer V2, drw no RMI-67835, rev A, dated 19.09.13.

- Software change log from T2 to T3 terminal, drw no RMI-159265, rev 1, dated 11.12.2013
- User Manual for Nogva Motorcomputer V2, drw no RMI-60843, rev 4, dated 17.12.13.

- T3 Hardware Test Procedure, drw no RMI-152594, rev A, dated 08.11.2013

- MCV2 FAT Procedure, RMI-67821, rev B, dated 05.11.2013.

- MCV2 FAT Report, RMI-68143, rev X4.

- MCV2 Approval Test of Applicant Software, drw no RMI-67820, rev A, dated 01.10.2013
- SW revision change log for system revision 553.461, doc no RMI-165314, rev 0

- Power Shut Down Unit, drw no 577211, rev 0, dated 24 03.14

- Power I/O Box, drw no 566211, rev 0, date 24 03.14

- DNV Stord periodical assessment report for A-12923, dated 2013-11-13

Test reports for T3 Terminal

- Environmental test procedure, doc no RMI-126344, rev A, dated 18 10 212

- Environmental test procedure — Damp heat test class B, doc no RMI-126344, rev B, pages 54-58, dated 06.01.2014
- Damp heat test — temperature log, stamped 2014-01-22

- Test Report Electromagnetic Compatibility, report no E13143, rev 00, dated 2013-07-02

DET NORSKE VERITAS AS, Veritasveien 1, NO-1322 Havik, Norway, Tel.: +47 67 57 99 00, Org No. NO 945 748 931 MVA www dnv com
Form No.: TA1411a Issue: 2013-10 Page 3 of 4



Certificate No.: A-13719
File No.: 852.60
Job id.: 262.1-006714-4

Tests carried out
Applicable tests according to Standard for Certification No. 2.4, April 2006.

Marking of product

Manufacturer: NOGVA MOTORFABRIKK A/S
Model name: As listed under Product description
Serial number: Unique for each delivered item

Periodical assessment
The scope of the periodical assessment is to verify that the conditions stipulated for the type are complied with, and that no
alterations are made to the product design or choice of systems, software versions, components and/or materials

The main elements of the assessment are:

e  Ensure that type approved documentation is available

* Inspection of factory samples, selected at random from the production line (where practicable)

» Review of production and inspection routines, including test records from product sample tests and control routines

e Ensuring that systems, software versions, components and/or materials used comply with type approved documents and/or
referenced system, software, component and material specifications

e Review of possible changes in design of systems, software versions, components, materials and/or performance, and make
sure that such changes do not affect the type approval given

e Ensuring traceability between manufacturer’s product type marking and the type approval certificate

Periodical assessment is to be performed at least every second year and at renewal of this certificate.

END OF CERTIFICATE

DETNORSKE VERITAS AS, Veritasveien 1, NO-1322 Havik, Norway, Tel.: +47 67 57 99 00, Org No. NO 945 748 931 MVA www. dnv com
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