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Inspection Report
MTU Engine

[Oataset no. x00078051
1n cave of sesor vare 0 50 semeor syster avaseio
[Oepensng on mtate ae tompecatirn e raws poser a1 wel a3

Fuel EN 550 Power Detnten. Artude sb Ses Love 968 mbar  Page 2wonl
- Spec Densty # 15°C 08 om Controus Power iake Ar Temperatae 50 1204 D

PY2M(2)/1000  Cocpne vaie 040 iy verioad Powes Yesmasty @% clockwise Testencn 130

Lute Of Type MTU 2pproved Fuel Siop Poser  72000w at 1180epm Raw Water Temp. Operaner Wieth / Geng.
Time Speed Tomee Engoe T

Power Sogle Evvast Comtared Eahaust

A A2 A A AS S A7 A a "2 " bl 88
L) EMU BNV EMU EMU BMU EMU EWU 0 EMU LUV i = vy L
e L Nm - GegC Gept GegC  GegC  SegC  degC  GegC  del SegC  OepC  oeC degC OoegC
or:15 Stant Acceptance of engine powsr
600 380 427 17 1" 194 1w 181 193 190 190 1%
1800 380 6143 324 09 316 30 262 1z 01 W8 T 313 300 304 01 301 308
1800 24007 1620 448 455 456 445 442 45 460 420 452 asa 455 443 450 a6
1800 913 38074 528 537 S39 521 523 50 537 485 530 531 546 527 sa1 402
1800 1045 40898 5460 612 618 625 €00 600 600 616 556 610 613 624 w0 627 566
1800 1085 54466 6188 598 604 607 591 587 554 005 542 596 602 614 50 613 58
1800 1085 54456 6188 598 604 607 501 588 595 604 541 507 603 617 s o1 558
1800 1110 56371 6SS2 597 599 600 564 S84 &2 597 5% 595 65 615 s85 608 858
1800 1150 60456 607 610 615 862 503 601 604 545 o0s e 623 w7 6 67
Altered boundray c
1800 1150 ©0A56 7280 634 638 645 622 62 631 64 576 633 ew 652 624 644 o5
1800 1150 60456 7280 634 637 644 621 621 632 63 877 64 63 62 624 e 4
1800 1150 60456 7280 633 636 643 621 621 630 64 570 6 63 65 621 644 %5
1800 1150 66501 8008 €62 664 671 653 663 660 660 613 w2 660 679 658 o78 628
y\»/m.lw
2033 14F

1500 Siop

Adarm and Limt Viskue Lst. XZ56000100007

XZ54800100005
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3 ModelNo.  16VE0OMTIL
Inspection Report
Serial No. 548100029 QD B
MTU Eng!ne OrderNo. 1204921
T e O W 690 =GR T Se e W0 Baenent Prenor S o
P'z"”‘;/‘m Sgec Densty ot 15°C 082088 glem’  Comtncus Fower intake Ar Tempermure » Duwcton of Retaten IS0 1104 Dute tass 00
‘0) Pty s clochwise Testtonch 1230
Lube OF Type MTU approved Fuel S1op Power T200%w at 1150rpm P Water Temg b Cverator Wirth [ Gang
Fanctonst Test
Tomt Testapees Uit Value Action ox.
wce. A wo
Lt v bt
Number of starting procedures with preumatc 380 3 ox
827 1323 securty shut down pm ox
Crankcase pressure ECS wmat 1 380 27 warming mdat oK
[Crankcase pressure ECS bmit 2 380 » securty shut down moar oKX
[Lube Of pressure bt 1 200 40 waming bar ox
Lube of pressuse bt 2 20 3s securily shut down oar ox
(100 04 prossure piston coolng kma 1 00 3s warting oar oK
Luto 0 pressure prston cookeg kma 2 20 30 securty shut down oar oK
[OR sernpecature tmit 1 800 83 waming only ‘c oK
temperature 800 a5 DOwer reduction ‘c oK
[Coolant ternperature lenit 1 800 o warmning only ‘c oK
800 a7 powes recuction c oK
[Cootant pressure hent 1 800 16 andy bar oK
m‘h Iv:':w — 800 1.1 Pawer reducton bar oK
anng rature 800 ns ‘wasmning only ‘c oK
|Crankshah bearng temperature bmdt 2 800 120 ‘security shut down < oK
1 200 82 wameg only © oK
ternporature it 2 800 a4 ‘securty shut down ‘c oK
lube of dferertial pressure bm 1 800 06 waming only bar oK
[Exhaust lemperature 800 100 waming only c oK ml»'
xhaust temperature bt 2 00 "o power reducton ‘c oK y
[Lench off fut bme 9 ox yory £
(=B
Starting ai pressure consumpton
| Ostaset No x2007805 1 Test Instruction X2556004-204621 V6 0
in cove o ventor vane G o vensir system avasatie Pertomarce 100005
[Crseneng on aahe a¢ serrgerstre e rated somer 28 wet 2% Alarm 3nd Lowd Vakoe Lt XZ5900100007
G bom tecncx
Rt Tewt ot T Uenaearts Sreiseed | SRS Vi RS e
Ristaisk-1.3
: ModelNo.  16VBOOOMT1L
Inspection Report e -
Serial No. 568100030 Qg RV
MTU Englne OrderNo. 1204921

[Dataset No. X00078081

in case of sensor value 0 no sensor systam avarlable

[Depending on intake aif temperature the rated power as well as
pe

gozc

o o dacloncion dunnn u- acceptance.
For Balls Royce Solutions GmbH

Fover Gaicuiaton o BINENSH  Power Daliion ace. 150 3048 ATida o Gon Level  A00m  Barometic Prosaute 59 mbar
a oc Denstyat15°C 082g/em’  Con Intako Al Temperature 25 Directon of Rotation IS0 1204
Py=2nM (/1000 SRl 43,078 kifkg  Ovorload Power Rolative Humdty 60%  countor clockwiso
Lubo Ol Type WTU approved Fuel Siop Powor 7280kw at 1160rpm Raw Wator Tomp. 2
Time  Speed Toraue Engine Fuel ube O Coolant Charge Al Exhaust Gas
Power Press  Temp Tomperatre  Press  Temperaire Press Speed Tomp. Press  FSN Tomp Press Temp. Press
Cons.  Spoc. | Inject. Ao A Al
Cons. factor Piston last  belore belore afler afer before before Tubo Tubo Tubo Tubo number aher alar befoe  in  boloro  atter
cooliyg baaring Engine Engine Engine Pump Engne Cyl CA A1 A2 B B2 of  Engine Engine Engne  Ral  Engine Pump
namin ECS  ECS ECS ECS ECS ECS ECS ECS ECS ECS ECS ECS ECS acive €CS  ECS
e pm Nm KW Kgh  oMWh mmtm | bw  bar  degC degC  degC  bar  degC  degC barabs kpm  kpm  kpm kpm Tubos degC . moar daeC | bar  degC  bar
07:00 Start Accoptanco of ongine power
60 380 427 17 3 1809 138 a8 46 60 & & 12 32 50 088 21 21 23 23 4 126 045 33 700 28 090
1800 380 8143 324 80 2441 434 28 40 67 63 65 14 32 54 099 33 31 33 33 4 27 052 34 697 25 087
1800 724 24007 1820 386 2107 1250 66 72 70 64 67 29 3 51 224 286 84 2 357 050 20 781 25 115
1800 913 38074 3640 742 2031 1909 66 71 70 65 68 41 32 47 285 37 319 321 3 428 048 27 901 25 188
1800 1045 40898 5460 1120 2066 2662 65 71 71 65 68 51 32 43 330 336 337 338 338 4 501 022 26 1249 25 250
1800 1085 54466 6188 1223 1974 2701 65 74 71 65 69 54 32 42 341 343 344 346 346 4 484 018 26 1486 25 287
1800 1085 54466 €188 1223 197.5 2703 €5 74 71 65 69 54 33 42 339 M3 343 346 345 4 486 019 27 1482 25 300
o0 10 seyri e T2z fees et 65 71 70 6 g 57 33 41 35 351 352 354 354 4 475 019 28 1601 25 339
1800 1150 60456 7280 1452 3150 60 66 65 69 60 33 41 395 372 374 ;6 ;6 4 458 30 015 20 1601 25 374
Alaoad vouindeay condmon-
1800 1150 60456 7280 1452 199,1 316 60 66 67 71 62 45 43 0385 374 376 3@ 7 4 479 20 019 32 1600 32 296
10 10 e T Ml 3 83 6% 6 o 72 03| 4 | 43 3w w7 a7l molame 4 42 W (o2 3 o0y 2 2
1800 1150 60456 7280 1459 2000 3180 63 69 66 68 72 63 44 43 370 377 377 380 379 4 492 30 028 3 1600 3R 295
1800 115 6Bt 8008 1615 2013 3876 64 €9 68 72 77 65 47 45 413 394 395 308 397 4 500 34 030 3R 1600 R 29
Speed Limitation Curve
1100 63508 7315 270 4
1020 57208 6110 2970 4
900 52843 4980 2680 3
700 44612 3270 2210 2
500 36099 1890 1828 2
Governortest
1150 1370 165 2
Functional test
1630 Stop

ECU Nr 16575639670
530074
EMU 2 557639976

Tost Instruction: X2509004-204921 V8.0
Performance DI X256800100005
Alarm and Limit Value List: XZ56000100007
Lube oilfitor check: OK

Automatic Test Protocal

o A
24 Aeg o]

EdCiR-2. 1
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Inspection Report

MTU Engine

Fower Cakcuiion P G EN 530
n pec Densiy at 15 0.82cm’
PY2TMEE)/1000 Gl e 43,076 kilkg  Ovarload Power
Lube Oi Type MTU approved Fuel Stop Power
Tie  Speed Torgue Engine
Power
N R MooAs A
nmin EWU ENU EMU EMU  EMU  EMU
sec.  pm  Nm KW | degC  degC dogC  degC degC  deqC
07.00 Start Accoptance of engine power
500 380 427 17
1600 380 8143 324 306 309 306 307 307 304
1800 724 24007 1820 457 455 458 463 450 456
1800 913 38074 3640 539 647 | 550 661 523 | 527
1800 1045 49808 5460 621 639 642 638 507 613
1800 1085 54466 6188 611 627 628 625 591 600
1800 1085 188 613 620 620 628 593 601
100 1110 sedrt ess2 602 62 624 622 | 56 507
1800 1150 60456 7280 606 625 620 503 569
Alterod bcumluy condiions
1600 1150 60456 7280 627 649 2 e o
oo 11 Sodss 7o 64 oos ooz oo e e
1800 1150 60456 7280 640 665 662 667 629 634
1800 1150 66601 8008 665 689 663 687 G52 664
1530 Stop
[ataset No. ¥00078051
i case of sensor vaiue 0 1o sensor system avalable
|Gepencing on ntake ar temperaturethe rated pawer as well s
oper can

Fower Dafiniion aco. 150 3046

bl T AL A W S we.

“Allitudo ab. Sea Lovel
Intake Air Temperature

Relative Humidity
7260kw at 1160rpm Raw Water Tomp.
Temperatuia
Single Exhaust
A A8 B1 B2 B3 B4

EMU  EMU EMU  EMU  EMU  EMU
degC  dogC degC | degC  degC  degC

186 178 172 182
303 310 322 313 208 312
447 449 456 456 455 452
526 516 543 548 547 532
601 582 622 632 641 617
506 584 611 622 626 611
508 585 612 622 627 612
505 578 607 621 626 614
595 577 608 623 626 610
616 599 627 842 645 629
631 613 841 657 660 643
631 615 642 658 660 644
860 635 663 680 682 666

ModelNo.  16VB00OMT1L
Serlal No 568100030 QD i
Order No 1204921
W00m  Barometc Prosaure 569 mbar Page Tvond
25 Direction of Rotation ISO 1204 Date 24.08.2023
60% ‘counter clockwise Testbench 130
2 Operator Straber /Geng|
‘Combined Exhaust
B85 86 87 B8

EMU  EMU  EMU  EMU

degC  degC  degC  degC.

180 184 187 185

313 309 320 328

455 454 442 449

544 631 525 522

622 607 607 598

612 693 686 594

614 604 587 595

610 592 585 691

611 697 590 681

631 614 608 604

645 628 622 617

646 628 622 620

671 651 539 637

/:; um$| V6.0

Test Instruction’
Parformance Diagram: XZ86800100005
NC (€. (G e ond Limkt Vil List: KZ5890010007

AUIomalic Test Protoco! | Measaiements averaged / aso valid wihout signature.

ERECER-2. 2

Inspection Report

MTU Engine

Model No 16VB000M71L.
Serial No. 568100030
Order No. 1204921

Fower Galcuiaion Fuel Type CINEN B30 Power Defniion ace. 150 3046 Aiiide ab Sea Lovel 400 Baromeiic Prossuro 560 mbar
n Shec Denstyat 15 083gemt  Contnous Power Intake Alr Temperature 26 Difection of Rotatien IS 1204
Py=2mM(55)/1000  Gajoitc vaiue 43,076 kilkg  Overioad Power Rolatve Humidiy 0% countor clockwise
Lube Oil Type MTU approved Fuel Stop Power  7280kw at 1160rpm Raw Water Temp 2
Functional Test
Tost Tostaposd Limit Value Action unit oK.
acc. Alarm and
Limit value st
[Namber of stariing procedures with pneumatic 380 5 0K
Test over 827 1323 security shut down om 0K
(Crankcase pressure ECS limit 1 380 27 warning only mbar oK
(Crankcase pressure ECS mit 2 380 37 uwmy shut down mbar oK.
Lube oll pressure fimit 1 800 40 ‘warning only bar oK
Lube oil pressure imit 2 800 35 securlty shut down bar 0K
Lube oil pressure piston cooling fimit 1 800 35 warning only bar oK
Lube oil pressure piston cooling limit 2 800 30 security shut down bar oK
Oil temperature limit 1 800 83 warning only c oK
Oil temperature limit 2 800 85 cer reduction c oK
(Coolant temperature limit 1 800 95 warning only c oK
[Coolant temperature limit 2 800 97 power reduction C oK
[Coolant pressure limit 1 800 16 warning only bar oK
[Coolant pressure limit 2 800 11 power reduction bar oK
Crankshatt bearing temperature limit 1 800 115 vaarning only c oK
Crankshaft bearing temperature limit 2 800 120 security shul down i3 oK
Splash oil temperature limit 1 800 82 warning only e oK
Splash oil temperature limit 2 800 84 security shut down c oK
lube ol differential pressure im 1 800 06 warning only bar oK
Exhaust temperature fimit 1 800 100 warning only € oK
Exhaust temperature imit 2 800 10 power reduction c oK
Leack-off fuel it [ warning or oK

Starting air pressure consumplion

Datasat No X00078061
I case of sensor value 0 1o sensor system av
Depending on intake air temperature the rated powor as wol s

No fauits or deficienci

ailable F‘
,
&
l.

cured during the acceptance test
Royeo. mumm GmbH.

4uzc

AT,

rm mmucum X2589004-204921 V6.0
‘agram: XZ56800100005
Aum. and Luml Valus List XZ56800100007

& 254

Automatc Test Protocol/ Measurements averaged / aiso vahd wihout signature

RERsCEk-2.3
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Minutes of Meeting : A1204921 Factory Acceptance Test
(FAT)

Customer participants

1 Wu, Jui-Hslang Taiwan Coast Guard

2 Huang, Chi-Mo Talwan Coast Guard

3 Lin, Ku-Ming Taiwan Coast Guard

4 Lin, Sheng-Han SOIC (Attendance on 14 August only)

5  Peng, Yong-Geng  SOIC (Attendance on 24 August only) (/2 Y'f--
6

, Yu-Y CSBC shipyard \/ \
Lo, Yu-Yuan C shipyar i v4 [
RRS participants: TN

1 Tay Yong Zhen Rolls-Royce Solutions Asla, MGAA

2 Wolfgang Stotz Rolls-Royce Solutions GmbH, TQCA (14 August)

5 Roman Reil Rolls-Royce Solutions GmbH, TQCA (24 August) I: /{ @ ’{
Date : 14" § 24" August 2023

Result/Action/Task

1 On 14" August 2023, 1 x mtu 16VB000OM7IL (serial no. 568100029) for Talwan Coast
Guard under factory order no. A1204921 was tested according to mtu test instructions
(XZ599004-204921 VOB) and in the presence of CR classification surveyor.

On 24™ August 2023, 1 x mtu 16VBOOOMTIL (serial no. 568100030) was tested
according to the same condition.

2 | The fuel parameter used for both engines are listed as below :

Fuel density : 0.827 g/em®
Fuel calorific value : 43,076 kJ/kg

3 | The acceptance test was carried out successfully and the results were recorded in the
inspection reports,

"4 [Inspection for any leakages was done after completion of FAT.
No leakage was found.

Lube oil filter was removed to check for metal debris.
No metal debris was found.
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LPLICATE.

T oMo
R Classification SBociety

Certificate No.  936-19-005
Date June 21, 2019

MARTHEZ
TYPE APPROVAL CERTIFICATE

This is to certify that the undernoted product(s) has/have been
approved by CR Classification Society in accordance with the
requirements given in Chapter 3, Part IV of Rules for Construction and
Classification of Steel Ships, 2019 as an approved type for use in ships
classed or intended to be classed with the Society.

Manufacturer : MTU Friedrichshafen GmbH

Approved Product(s) : MTU Diesel Engine Series 8000 Mx1

This certificate is valid until June 20, 2024

"

CHIH-WEN CHENG PR SaAs Po AsR A B
Chief Surveyor
CR Classification Society

(See next page for further details regarding the approval.)

This certificate evidences that the type of the products of the Manufacturer has been assessed to be in compliance with the specified CR Rules or Guidelines
and to be capable of providing the fisted products. This Certificate may be cancelled by CR Classification Sociely if the applicant makes any changes or
modifications relevant to the approval, which have not been nolified lo, and agreed in writing with the Society. Any person not a party to the contract pursuant
to which this document is delivered may not assert a claim against CR Classification Society for any liability arising out of errors or omissions which may
contained in said documents, or for errors of judgment, fault or negligence committed by personnel of the Society.

Please refer to the CR website for the latest status of this approval: www.crelass.org/aw0/aw0.him

FORMNO.KC15/07.2017
TYPE APPROVAL -13-
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Certificate No.

R B oM F o

CR Classification Society

Name of Manufacturer:

MTU Friedrichshafen GmbH

Address of Manufacturer:
Maybachplatz 1, 88045 Friedrichshafen, Germany

Product Specification:

MTU Diesel Engine Series 8000 Mx 1

16 and 20 cylinders in Vee

Four stroke cycle, Single acting, Turbocharged
Bore: 265 mm

Stroke: 315 mm

Identification of engine, engine denomination, maximum approved ratings are the

and the engine manufacturer.

Related Documents & Remarks:

1. Type approval documentation and data:

following:
Engine Name Type Rating Particular

16V 8000 M7IR 5760 kW / 1150 rpm overloadable
16V 8000 M71 6560 kW / 1150 rpm overloadable
16V 8000 M71L 7280 kW / 1150 rpm overloadable
16V 8000 M9l 7280 kW / 1150 rpm overloadable
16V 8000 M9IL 8000 kW / 1150 rpm non overloadable "
20V 8000 M7IR 7200 kW / 1150 rpm overloadable
20V 8000 M71 8200 kW / 1150 rpm overloadable
20V 8000 M71L 9100 kW / 1150 rpm overloadable
20V 8000 M1 9100 kW / 1150 rpm overloadable
20V 8000 M91L 10000 kW /1150 rpm | non overloadable

(1) Specific non-continuous ratings may be selected for application based on specific mission

profiles given by the manufacturer. This should be agreed between the shipyard/ ship owner

(a) Type test conducted on 16-21 October 2000 and 3-4 May 2001 at DDC-MTU in Friedrichshafen.
Diesel engine 20V 8000, serial number V3 and 569100101, nominal rating: 8200 kW/ 1150 rpm.

FORM NO. KC15/07.2017
TYPE APPROVAL -23-
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MTU Friedrichshafen
Test record MTU test stand
Performance measuring device, calibration

Test stand no.: P130

Date: 23.01.2023

Inspector: Arnegger

1 Details of force measuring device

Dynamometer Measuring device
— Construction Water brake — Construction Torque Flange
— Manufacturer Schenk — Manufacturer Hottinger
MPZ1010018/
— Type D2S 8000-2 — Type 100KNm
. " 153740009/
— Production no. LDN 0001/ BRE00O7 — Production no. £Q50001139
100kNm counter-clockwise
— Measuring range
100kNm  |clockwise
2 Calibration device
Testing device Force measurement standard
— Lever arm X — Construction X
— Screw-on side X — Production no. X
— Direction of force X — Dial gage no. X
— Force from X — Stilt no. X
3 General test
— Damage OK
— Reference OK
— Installation OK
— Damping device OK
— Feed and drain OK
— Cable connection OK
— Digital display OK
4 Measurement-related inspection
Force measuring device |see Appendix
— Rotation speed measuring device [OK

5 Remarks

Torque change

The measuring device has been properly inspected

and calibrated. This is indicated by the test label
showing the validity date Januar 24

being affixed in the prescribed place.

, i /
i (//_ /_{(. 72 y \/‘\ /‘4

The measuring device is suitable for the relevant tests.

The displays do not need to be converted

TFIP1 TQCA

MTU HIE R i s - 1
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MTU Friedrichshafen
Test record MTU test stand

Performance measuring device, calibration

Test stand no.: P130

Date:

23.01.2023

Inspector:

Arnegger

1 Details of force measuring device

Dynamometer Measuring device
— Construction Water brake — Construction Torque Flange
— Manufacturer Schenk — Manufacturer Hottinger
MPZ1010018/
- Type D2S 8000-2 Type 100kNm
’ i 153740009/
L 1, — 2
Production no. LDN 0001/ BRE0OO7 Production no £Q50001139
100kNm counter-clockwise
— Measuring range
100kNm clockwise
2 Calibration device
Testing device Force measurement standard
— Lever arm X — Construction X
— Screw-on side X — Production no. X
— Direction of force X — Dial gage no. X
— Force from X — Stilt no. X
3 General test
— Damage OK
— Reference OK
— Installation OK
— Damping device OK
— Feed and drain OK
— Cable connection OK
— Digital display OK
4 Measurement-related inspection
Force measuring device [see Appendix
— Rotation speed measuring device |OK

5 Remarks

Torque change

The measuring device has been properly inspected

and calibrated. This is indicated by the test label
showing the validity date Januar 24
being affixed in the prescribed place.

L7

The measuring device is suitable for the relevant tests.

The displays do not need to be converted

TFIP1 TacA
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