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Inspection Report Vo o, ZovsODONT 1L

Serial No. 569100318

MTU Engine Order No. 1204676

[Power Calcuation Fuel Type DIN EN 690 Power Defintion acc 1SO 3046 ‘Artude ab Sea Lovel 400 m [Barometric Pressure 967 mbar  [Page 1ol3
" Spec Density al 15°C 0.820.84 g/em®  Cortinous Power Intake A Temperature 26 grdC |Direction of Rotaton 1SO 1204 IDate 02.08.201f
Py=2nM(z)/1000 | caioric volue >42900kikg  (Overload Power y 0% Testwencn 130
. ILube O Type  MTUapproved _|Fusi Stop Power _ S100KW at 110 rpm Rawwister Temp 25 grac| ) per
Engine Foel Luge OF — Coolnl T Chage Ar ;
Press | Temp | Tomwparstun | Press | Tempersiue Pross Spoed Press | FSN | Temp. | Press | Temp JPress
Cons. | pec A v
Cors. Pton st before | before | after afer | before | before | before | Turbo | Tuo | Turbo alter tefore n Defore | after
cooing | bearing | Engne | Engine | Engie | Pump |Engne | o | O | A1 A | B Engre | Engne | Rail | Engine | Pump
€CS | ECS | ECS €cs | ecs | ecs | ecs | ecs | ecs | Ecs | ecs | ecs | Ecs
ber | bar | degC | degC | degC | bar | degC | degC |berabs| kpm | krpm | hapm moar | - | degC | bar | degC | bar
ance gie poner
13 | 4228 13 | 38 68 | 69 | 10 | 32 | 58 |097 | 26 | 27 |28 |29 | 4 | 177 | o |02 | 2 | 700 | 25 | 083
94 |2327 12|35 | 71 | 67 | es |09 | 32 |59 |103| 0 |78 | 0 |77 | 2 |20| 0 [0 2 | 70 | 25 | 086
470 | 2063 | 54 | 63 6 | 71 |25 | 3 |55 |220| o |29 o |277| 2 |9 | o [o18| 25 |1050| 25 | 1
2029 | 70 |79 | 72 | 69 | 72 | 37 | 30 | 51 [284| 0 [319 |37 |37 | 3 | 424 | 14 | O 1050 | 26 | 221
1411 | 2064 69 | 78 | 71 | 69 | 73 | 48 | 31 | 45 | 324 | 339 (340 | 338 | 338 | 4 | 504 [ 23 |0, 27 | 1150 | 25
1564 | 2020 68 | 77 | 70 | 69 | 73 | 51 | 32 | 44 [ 350 (353 | 355 | 353 |353 | 4 |482 | 28 | 027 | 27 |1300| 25 | 280
1565 | 2021 8 | 77 | 70 | 69 | 73 | 51 | 32 | 44 | 350 (355 | 355 | 353 | 353 | 4 | 482 [ 26 | 028 | 27 | 1300 | 25 | 291
1668 | 2035 |68 | 77 | 60 | 60 | 73 | 53 | 33 | 43 | 371 | 355 | 366 | 365 (365 | 4 | 469 | 27 028 | 27 1300
1859 | 2040 67 | 76 | 67 | 69 | 73 | 57 | 34 | 41 | 404 | 381 364 383|384 | 4 | 457 | 28 | 033 | 27 | 1300
1877 | 2058 67 | 76 | 67 | 7a | 70 | 58 | 45 | 46 | 390 (387 |30/0 | 388 |387 | 4 [ 494 | 32 | 049 | 32 |1300| 32 |31
1876 | 2059 67 | 76 | 67 | 74 | 79 | 58 | 44 | 46 | 389 (387 (300 (387 | 387 | 4 [ 404 | 33 | 052 | 32 |1300| 32 |310
1875 | 2058 67 | 76 | 67 | 74 | 70 | 58 | 44 | 46 | 388 [ 385 [ 300 (387 |387 | 4 [4e5 | 33 | 047 | 32 |1300| 32 | 310
2070 | 2068 67 | 76 | 60 | 79 | 84 | 60 | 45 | 48 | 420 | 402 | 402 [ 405 | 405 | 4 |50 | 37 |03 | 32 |1e00| 32 |31
|
1100 | 79001 | 9110 |Speed Limitation Curve
1000 | 69476 | 7275
900 66426 6260
700 |55526 | 4070
500 | 44694 | 2340
167 | 3017 | o75 |Govemortast
test

siop SR,

I

q
N
EN)
N
&

[Dataset No. XD0056522 No faults of
in case of sensor value © 1o sensor system avalable For MTU Erigdrichshafen GmbH @
powe 25 well as Y i
il el W a0 \ZZIK/
AUlomabe Test Protoco) | eraged \ =

i Model No. 20VB000M7 1L
Inspection Report
Serial No. 669100318
MTU Engine O, vasuens

Power Calculation Fuel Type DIN EN 590 Pawer Definiion acc. 1SO 3046 Alttude ab. Sea Lavel 400m  Barometric Pressure 967 mbar _ Page 2013

n Spec Density at 15°C 0.82-0.84 glem®  Continous Power Intake A Temperature 25 grdC Direction of Rotation ISO 1204 Date. 02.08.2019
Py=2aM(G5)/1000  caonsc vaive >42900KJkg  Overload Power . 0% Testoench 10
_ LubeOnType MTUapproved  Fui Stop Power 9100 kW at 1160 pm _ Ruw Water Temp. 28 grdC Operator Geng, Harl
Time Speed | Torque Engine -~ Temperature
Power Single Exhaust Combined Exhaust

A AR A | M AS A6 A7 AR A3 A0 B1 B2 B3 B4 B BS B B8 B9  BI0 ETC1 ETC2 ETC3 ETC4

nmn | pm [ __degC | degC  degC  desC degC degC  deqC  denC | degC  degC  GegC  degC  deqC  UegC  GegC | OeqC  degC  degC  depC | degC  degC  degC
07:00 Start ince of engine power ‘
sec.
600 380 124 126 123 123 123 124 18 17 114 10 | 226 212 226 217 207 216 215 216 220 218 nla na na nla
1800 380 10178 405 296 281 297 304 301 303 288 269 284 313 291 274 291 278 n 279 219 282 286 nia wa nla
1800 724 30009 2276 441 4 450 457 463 457 467 438 434 455 441 423 439 429 43 442 438 431 a1 nia na nla
1800 913 47593 4550 541 537 548 9 547 527 542 554 524 531 529 541 551 535 534 536 545 533 513 nia na nla
1800 1045 62372 6825 629 641 633 628 623 639 638 622 621 619 633 634 635 624 631 631 610 593 na na nla
1085 616 630 621 628 625 618 619 636 630 608 611 612 619 630 27 617 616 617 nia na na
1800 1085 68082 7735 617 631 321 628 626 619 619 637 630 612 | 612 620 631 628 618 616 618 600 586 nla na nla
1800 1110 70464 8190 615 629 621 627 629 621 621 633 611 613 612 618 628 613 615 618 589 586 na na nla
1800 1150 75570 9100 616 629 621 629 835 1 623 635 630 603 618 | 624 624 637 646 625 625 609 610 5 na na nia
1800 1150 75570 9100 658 670 661 666 674 661 662 674 666 644 657 | 662 663 675 682 663 663 627 na na
1800 1150 75570 9100 659 670 661 667 675 662 664 677 668 656 662 663 675 682 663 663 663 645 628 na na nla
1800 1150 75570 9100 659 671 662 667 675 661 661 674 667 645 658 664 664 675 684 664 BG64 664 646 B30 nia nia nia
1800 1150 83127 10010: 688 698 691 697 699 686 @ 689 706 697 675 686 691 691 701 706 688 689 699 675 650 na na nla

Se.
Y.6.La

Dataset No. No fauits or deficiencles occured during the acceptance test
In case of sensor value O no sensor system available: For MTU Friedrichshafen GmbH
Depending on intake air tamperature the rated pawer as wel as

. ' ﬁ:\} oA Ay

CSBe D

eyl Instruction XZ599003-324357 V9.0
ance : XZ56800000073

3 - Diagram:
W and Limit Value List XZ599010-204675

Lube ol filter check: O.K.

Automatc Test Protocol / Measurements averaged / aisc vaid without sgnature. \ [
REEREC 3 - 2
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Inspection Report porelo. - zossecouic
- Serial No. 869100218
MTU Engine OndorNo. 12088
[Power Cakulation Fuel Type aa DIN EN 500 Power Definition acc. 150 3046 Altitude ab. Sea Level 967 mbar  Page 3of3
n Intake Alr Termperat Rotation 1
Py=2rM (/1000 cyonc value >42000k0kg  Overload Power Roloive orrily m m(cmmdﬂ::‘w Ir,:maa
Ol MTUapproved  Fuel Stop Power 9100 kW at 1180rpm Raw Water Temp. »c Geng, Hartl

Functional Test

Limit Valuo Action Unit oK.

prog gl
it

6 OK]

1 security shut down OK]

§; mm:’“‘ ‘mbar 0K

securl down OK

A0 ok o oK

97 reduction °c OK]|
16 ‘warning onl bar OK]|
1 redt bar 0K,
115 Iy *C OK]|
it securlty shut down 0 oK.
83 it OK]|

1 2 3 4 5 [
34 | 32 | 20 | 27| 25 [ 23 T
Dataset No X00056522 s icler
in case of sensor value 0 no sensor syster availoble For MTU Friedrichshaten GmbH

p— Scw«r

c shBe /%W

‘ARomatc Test Protocol  MeasLlements averaged / 3150 vaid wioul Sgadture

REEAAC -3

Inspection Report
mtu MTU Engine

Model No. 20V8000M71L.

Serial No. 669100319

Order No. 1204676

Pawer Calcuation |Fuel Type DIN EN 680 \Power Defnition ace 1SO 3046 Alltude ab Sea Level 400 m  [Barometric Fressure 964 mbar  Page 103
n [SpecOwmty 15 982084 g Corts Pover intake Air Temperaiure 26 grdC [Diection of Rolation 1O 1204 oate 26.07.2018
Py=2mM (/1000 |caonte vaive Retate Fomity 80% [cw (clockwise) Testbench 1%
Lube O1 Typs $100KW at 1150 rpm [Raw Woter Tomp 25 grdc a0 i
Time | Speed | Torque | Engine Fue T Cooarnt ChageAr | Exhausl Gas. - Fuel System | Raw Water
| Power T Temperoture | Press | Temperature |Pross | Speed Temp. | Press | FSN_| Temp | Press | Temp |Press.
| | [Cors. | Spec. P A A A |
Cons. before | after | after | before | before | belors | Tubo | Twbo | Turbo | Turbo [number| sfer | after before | i | bef aner
| Engne | Engina | Pump |Engine | Oyl | CA | A1 a2 82 | of |Engme |Engre Engine | Rl | Engine | Pump
| €Cs | Ecs | ECs | ECS | ECS | ECS | ECS | ECS | ECS | actwe ecs | Ecs
Lorpm | Nm | W | kgh | ghwh bar ber | degC | degC | degC | bar | degC | degC |barmbs | lrpm | xpm | kpm | krpm | Turbos | degC | mbar degC | bor | degC | ber
Z ‘ tart Acceptance engine pover |
380 25 | 17 |e3r7 26 | 41 | 62 | 58 | 58 | 09 | 34 | 50 (099 | 25 (26| 25 (24| 4 [129| 0 ‘ 033 | 25 | 700 | 25 | 085
380 |10178| 405 | 99 | 2449 22 | 39 | 65 | 6 | 63 | 09 | 34 | 53 | 100 34 | 35 | 34 | 35| 4 | 263 | 0 | 048 | 25 | 73 | 25 | 086
724 2275 | 474 | 2084 60 | 68 | 71 |6 | 70 | 25 | 31 | 55 220 | 0 [280| 0 |278| 2 [353 | 0 | 020 27 | 1050 25 | 156
913 | 47593 | 4550 | 931 | 2045 64 | 72 | 71 | 69 | 72 | 38 | 32 | S2 |28 O |321 (319|318 3 |48 | 9 |034| 27 |1050| 25 | 247
1045 (62372 6825 | 1417 | 207.2 64 72 | 70 | 74 | 48 | 34 | 45 | 324 | 338 | 341 (344 [345| 4 | 507 | 17 | 043 | 27 1150 | 25 | 273
1085 (68082 7735 | 1570 | 2029 74| 71 | 70 | 74 | 52 | 35 | 44 | 3490|353 | 356|358 359 | 4 | 487 | 21 031 | 27 |1300 | 26 | 304
1085 | 68082 7735 | 1570 | 2030 63 71 n 70 74 52 B 44 | 349 | 353 | 356 8 | 359 4 487 21 0. 27 | 1300 | 26 | 320
1110 70464 | 8190 | 1672 | 204,1 62 | 69 | 69 | 70 | 74 | 54 | 36 | 42 | 370 [ 365|368 | 370 | 371 | 4 |477 25 031 | 26 | 1300 26 | 338
1150 (75570 | 9100 | 1867 | 205,0 61 |69 |67 | 70 | 74 57| 3% |4 03383 | 386 (388 (388 | 4 |466 31 | 041 | 26 (1300 | 26 | 353
1150 (75570 | 9100 | 1873 | 2056 61 | 69 | 67 | 73 | 78 | 58 | 44 | 44 | 395|386 (3868 (390 (390 | 4 | 484 31 | 052 | 34 [1300 | 32 | 300
1150 | 75570 | 9100 | 1873 | 2056 61 | 69 | 67 | 73 | 78 | 58 | 46 | 44 | 395|387 (388 (391 (390 | 4 | 487 31 | 048 | 32 (1300 | 32 | 302
1150 | 75570 | 9100 | 1869 | 2052 6.1 69 67 ke 78 58 46 44 | 395 | 387 | 388 | 391 | 39,1 4 488 | 31 | 053 | 32 | 1300 ( 32 | 302
1150 | 83127 | 10010 | 2067 | 2064 60 | 68 | 69 | 78 | 83 | 60 | 45 | 46 | 425 | 403 | 406 | 408 | 408 | 4 | 502 036 | 32 |1560 | 32 | 307
1100 | 79117 | 9113 Speed Limitation Curve
1000 | 69352 | 7262
900 | 66319 6250
700 |55595| 4075
500 |44503| 2330
| 1189 | 2924 | 364 |Govemortest ‘ I |
‘ - \
1545
Stop |
CisBL - /7—(1,\4,
[ 7
R = ..n.' 2 e 0 1% Socopiance A Instruction: XZ569003-324357 V9.0
in case of sermor vakue O no sensor system available hshafen GmbH @ A formance Diagram: XZ56500000073
take rated pawer s well 35 47 2_-{Nlarm and Limit Valuo List: XZ599010-204675
it s ;d“ ILube ol fiter check: O K
oper S0). m-'m / ‘( Y

Adomatic Test Protocol | Measuraments averaged / also vakd wilhout signalure H_] ~
H

14




. Model No.  20V8000M71L
Inspection Report
Serial No. 569100318
MTU Eng|ne OrderNo. 1204675
[Power Calcutation Fuel Type DIN EN 690 Power Defintion acc 1SO 3046 Altitude ab Sea Level 400 m  Borometric Pressure 964 mbar __Page 20l3
" Spec Density at 15°C 0.82-0.84 glom®  Contrnous Power Intake Ar Temperature 26 grdC Direction of Rotaton 1SO 1204 Date 26.07.2019

Py=2tM(Z)/1000  coonne value 242000 kdikg Power Relative Humidey B0%  cw(clockwise) Testbench 130

= Lube Off Type MTU approved  Fuel Stop Power #100 kW at 1150 rpm Raw Water Temp. 26 grdC Operator Vardic, Geng
Time Speed Torque Engine i __ Temperature

Power Single Exhaust Combined Exhaust
Al A2 AY A AS A6 AT AB A9 A0 81 82 83 B4 85 86 87 88 89 B10 ETC1 ETC2 ETCI ETC4
EMU EMU  EMU  EMU EMU EMU EMU  EMU EMWU ENMU  EMU  EMU EMU EMU  EMU EMU  EMU EMU EMU EMU ECS ECS ECS ECS

hmo  pm Nm W degC  deqC deqC degC OeqC deqC  degC  degC  degC  degC  degC | dejC  degl deqC deqC deqC degC  degC  deqC  degC  degC  degC  degC degC
07:15 Start Acceptance of engine power

sec.

600 3 628 25 165 160 162 167 169 167 171 167 170 173 102 103 103 104 103 101 105 101 100 101 na nwa na na
1800 380 10178 405 295 287 281 295 301 289 | 209 297 295 311 291 262 288 276 287 296 280 306 288 292 na na na
1800 724 30000 2275 48 | 446 442 | 451 451 45 | 57 456 472 454 449 450 454 442 446 453 440 458 477 442 ol nma e na
1800 ©13 47503 4550 565 | 55 550 566 566 558 563 562 586 55 508 542 S50 545 551 506 550 539 540 510 nwa na na e
1800 1045 62372 G825 628 630 639 633 627 632 644 651 647 599 628 637 644 650 648 632 653 641 645 611 na na  na  na
1800 1085 68082 7735 621 618 628 633 621 627 632 640 635 590 623 627 634 636 633 623 645 638 637 604 na na wa na
1800 1085 68082 7735 623 | 618 627 632 621 626 632 641 635 590 624 629 635 633 634 624 645 636 638 604 na wa wa na
1800 1110 70464 8190 619 616 628 631 619 628 633 63 G632 588 626 630 637 636 633 626 647 63 638 605 na na na na
1800 1150 75570 9100 625 <624 63 638 626 633 643 645 643 596 631 637 641 645 637 633 650 640 647 609 na wa na na
1800 1150 75570 9100 642 | 643 654 657 644 | 652 G62 664 661 614 649 65 650 | 663 G54 651 669 650 665 67 na wa na na
1800 1150 75570 9100 644 | 645 657 659 644 652 663 668 664 615 65 660 663 | 666 657 65 673 663 670 629 na wa na na
1800 1150 75570 9100 646 647 650 661 646 654 685 660 664 616 653 655 664 | 66O | 658 654 677 666 672 634 na mwa wa
1800 1150 B3127 10010 674 675 688 690 674 | 682 690 695 691 643 | 680 685 692 | 697 | 687 687 704 604 700 | 663 na wa na na

cshe: /—27.2—‘.7

[Dataset No. X00056522 - No faults or deficiencies occured during the acceptance test Instruction: XZ598003-324357 V8.0
in case of sensor vave 0 no sansor system avadable For hshafen GmbH mance Diagram; XZ56900000073
[Depending on intak ai temperatire the rated power as wek a3 ‘nd Limit Vaiue List: XZ595010-204675
operatan i (TSD). Abnahme sk EOW Lube oil fiter check 0.K
=yt )t
N Z 5
= SIF -
o\ g\ KUK
$ Model No.  20VBO0OMT1L
Inspection Report
Serial No. 568100319
MTU Englne OrderNo. 1204675
[Pawer Caicutaion Fool Type DINENSS0  Power Defrton acc. 150 3045 ARhice 36 GeaLevel 400 m  Baromeinc Pressure %4 mbar_Fage ECH
20M(Z-)/1000 1C Inlake Al Tempersture. 2%°'c Direction of Rotation 1SO 1204 Date 26072019
Py=2aM(2)/ Calortic Value >42000kikg  Overioad Power Relative Humidty 8%  cw(clockwise) Testbanch 120
_ Lube Ol Type MTU approved  Fuel Stop Power 100 kW at 1150rpm Ruw Waler Temp, 25C Operator Vadic, Geng
Functional Test
Tost Testapeed Limit Value Action Unit oK
Limit value lst
350
827 1323 security shut down
380 27 ‘":ME!Y.W
380 37 security shut down
800 %0 VMW
800 35 securily shul down,
500 35 ‘warning only
30 ity shut down
3% 3 ey
800 85 reduction
%0 5 S oy
800 o7 reduction
800 16 uammq!' Sﬁm
800 11 redu
800 115 B oy
empe 800 120 shut down
wre fimit 1 800 78 %:‘EW
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Measurement Report

TCE 243-19
20V 8000 M71L
Order No.: 120 4675 - Taiwan Coast Guard OPV
Acceptance Test - Airborne Noise Measurements
Date: July 29", 2019 go Text pages: 2 lllustrations: 12

1 SUMMARY

Engine surface noise measurements according to ISO 6798 have been carried out for the first
engine 20V 8000 M71L of order no. 120 4675 with engine number 569 100 319.

Measurements took place on July 25™ 2019 at MTU test cell 130; the engine has been tested at
full load condition which is 9100 kW @ 1150 rpm.

In the following report, the results of the Factory Acceptance Test (FAT) are presented.

Airbome noise measurements were carried out in accordance with 1SO Standard 6798. For
engines with dimensions such as those of the 20V 8000M71L this standard defines a total of 19
measuring points arranged in a measuring paralielepiped at a distance of 1 m from the engine.
The measuring point positions, relative to the hypothetical rectangular parallelepiped, are
depicted in fig. 1. Due to restrictions of the test cell (size, water brake, exhaust piping)
measurements could not be taken at 6 positions; these positions are greyed out in fig. 1
Measurements have been taken at 13 positions, pictures of the microphones are given in fig. 2
and 3. Fig.4 shows 13 single room level sound-pressure spectra. These spectra were
logarithmically averaged in 1/3-octave bands, the resulting energy mean room level is given in
fig. 5. By applying the K2-correction (room influence) given in fig. 6, the energy mean free-field
level is obtained (fig. 7). This spectrum given in the 1/3-octave range from 20 Hz to 10 kHz adds
up to a total A-weighted sound pressure level in 1 m distance of 108.5 dB(A).

Please note that with the actual noise test no intake air silencers have been installed as the test
cell's air fiiters are not equipped with silencers; therefore the turbo charger noise peak at
6.3 kHz is dominating the spectrum (fig. 7). As the ship installation will be equipped with intake
air silencers this peak will be reduced significantly. Fig. 8 shows that the actual measurement is
similar to type approval measurements without silencers, therefore it is expected that with
installed intake air silencers the result will be similar to type approval data with intake air
silencers (dwg. no. 734 270e).

The overall A-weighted sound pressure level in 1 m distance to the engine is then expected to
be at ca. 105 dB(A).

The acoustic behaviour of the engine is satisfactory.
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Table 2: Table of illustraions

4 MEASURING AND EVALUATION EQUIPMENT

The measuring equipment is shown in the table below:

airborne noise type made by
microphone HT378B02 PCB
analyser OR36/38 Oros
calibrator for airborne noise 4231 (no. 3011998) Briel & Kjaer

Table 3:  Measuring equipment
Calibration signals and calibration certificates are given in figs. 9 to 12,

g AR ST 8% - 2
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Fig. 1

Engine Noise Measurement Point Arrangement as per ISO 6798
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Fig. 2

Installation of the 20V 8000 M71L in test cell 130 with indication of microphone positions
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Fig. 3

TCE 243-19 Fig. 4
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Fig. 5

firborre Noise frolysis - 150 6798
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Fig. 6

Rirborne Koise Aralysis - 150 6798
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Rirborne Koise Analysis - 150 6798
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Rirborne Noise fnalysis - 150 6798
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CERTIFICATE OF CALIBRATION No: CDKI808873 Page 1 of 4
CALIBRATION OF
Colinator Pl & K Type 4211 Noc 3011998 K-~
% fach odogeor Bkl & K Type UC2210
Patiom Apgroval PTB-161-4057176.
CUSTOMER
MTU Frindrichshafen OmbH
Moysschpleez 1
8504 Friodrchenafen
Gormany

CALIBRATION CONDITIONS
Preconditioing & houns 5 23°C 1 3°C
Environmcnt conditions:  Pressire: 100.62 kPa. Husnkliy: 38 % RH, Tewipersture: 229 °C.

IEC61942

SPECIFICATIONS
The Calitwstor Bkl & Keee Type 4231

PROCEDURE

i Jfied
2003 Annc B Class | i i system SL
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software Type 7794 (version 2.5) by using procedure P_A231_DAY.

14 Ki

RESUL

Calibration Mode: Caliiration as recehved.
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TCE 24319 Fig. 11
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