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F BREANE

_‘\QE\‘

EHTUE 1 SMEBIE - 2R R RS T T RS AUENT 75
e o DU USRS BB (IS T - Do 28 A AT - seitRGe B &
MBS T OISR S R > SORBIREAN £ 2 RS2k IFESWUIRL MAGZER /M 21
B - WiFEE 110 47 9 H 8 H B RIS iR = 1T iR SR - 58
JB ST 3 &gt ~ 10%fiEeRta el 12%[ EEIRH IHER, - AT 1 SRR 21 G - HOSUHAG
DUTRA AT RR4RIE 040 Ry 3,553.6 KW(HIFE 2) - BREOR AR 2 Ml EMRACE > P EEmRK
it S DA/ INFL 2,000 KW

FLHUE L9 EZER T
RN EENEY) £ 40.0m
R 47.8m
B ANIZ/K (ST EY) i 2.7m
B AR GEHTIRLT) A/NFA 21 6
AREERE(LS &) /NS 1,300 JE

R 2HUE 1 SURENINE T AEERE RIS TGS R

Vs(Ef) EHP(kW) no nH nR BHP (kW)
7 39.2 0.6563 0.992 0.992 63.2
10 138.1 0.6454 0.991 0.992 226.6
13 366.2 0.6305 0.991 0.992 615.4
15 651.6 0.6164 0.990 0.992 1120.4
17 1137.7 0.5963 0.990 0.992 2022.4
19 1577.5 0.5972 0.990 0.992 2800.5
21 2021.6 0.6032 0.990 0.992 3553.6
23 2440.5 0.6125 0.990 0.992 4225.8
25 2872.6 0.6215 0.990 0.992 4902.4

mﬁ@‘“ E

no : BEASEEEER R AV HEAERE
T]H ﬁ}l.‘-'fll&&?‘
L A EERR
nshaft : H8%=0.98
ngear : JRZERI%4=0.98
BHP : Hl#E) 51
EHP : HXE T

5 AR AL B AL EE R N | S0%ERE B I N E i > 157K 1.87 3 -
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RREINTAE 1 57 LA EAE R H B AR &L T
(H)EEFREEEE TR RS HEE 4131 inE R - W%k
3):
22 MU 1 SRS
acttE | BE R
A% 2 | AUV BRI VUTTRE - PRSI - MBKAH) ~ fLER
RN ~ A S~ JRAPE - g A R,
P o 1 R SR g s
A  AEZE R 45°C » J/ORME 32°CIFEN Y @ il R
AERY 2,000 KW o

##55 : 1,600~2,100 rpm ©
WA ¢ R RS
5[ HEEERT & IMO Tier |1 F24E -

(C) TR T BB S T | FIHE 4.1.4. L LS RIRG)
FHEAE B M (Manufacturer’s Shop) S HEE BT 158 b 515 B 2 it » 360
Ristacss -

1L
(D)EEDHE (SPRHDMFER 2 BHIELACEE) © SOmS AEUS BB 0k 4
i
7% A T HEE I R
ERARBEITHE | 25% 50% 75% 85% 100%
AEHBEE L] 1/2 hr 1/2 hr 1/2 hr 1/2 hr 2 hr

Q) rEREE HE (Safety Device Test)

(3) &Pk RIS (Emergency Trip Device Test)
(4)sREEE NIz, (Governor Test)

(S)EEHIE (Starting Test)

(6) (U HIER( Minimum Speed Test)



(7 585015 (ABN Measurement)

(8) & Sy &R HI IS (Governor Control Line Test)

S ke o FHEHEEHERT S IMO MARPOL Tier 1| > AHHE - JEIR{LLS
SBUEAZ MR AR AR -

A5 B EEOR R E THHUEEIRD - HT8 1 90 ERA MAN 12V175D-MM AUSe
i chEEA > BetHWR 11242 A 14 HE 2 A 16 H » BIEEHUERESI554
£~ R ZEL - AT LBt (S R R K CR B EERRTETEL T2 2 B, -

=~
()W AT
R RREUATZIER] - USRI LR 112 42 2 A 8 H SR EMEEATIER S
FROOE 2 - [8 3) - AT LRI EER - LT EF LB ROHEEE SR
U - EE IR AR BRI - TMBEERROR 5 Rl FEEEnY
BB H a0 T

BENRRER

-t

RMEMANTENRETNE
SRAERM SRR

2 J i 3.t A

* 5. EMMERER

TR e e U if MAN 12V175D
Frot 8351487 - 8351488
H= 2 ¥
AR ST (KW) 2,220
R (rpm) 1,900
ERHIEFER (9/kWh) 195.0
R IMO Tier II
EEE 720 EITECE)

R E T TR - RS R
9
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(1)Information about shop test, Output [kKW]: MCR1 2,200 kW , EZIF & 2,220 KW -
522 (MAN)[=[{8 : will update while FAT test.

(2)Load Test ({(ALARMI IS - 415 4)
AEEDIGIARE] - TR TRO R Z BB -
B.100% & HlES » FHEE S TR 110 dB(A)LLT o FESGHEALRIES 7 = R At (1

HITEHELH) -

et
A.Will record while FAT.

B.Provide reference record.
Q)= IREAE MG (Safety Device Test) ZEHIA MHILIAEMIE -
A B IRIHEE, Control of EMP function
B.h $E{+£1HEE, Control of interlock function
C.0RH ARy, Fuel system leakage alarm
D. =R S Al /K REE (/K A7 225, HTCW Expansion Tank low level alarm
E.SAlE/K K ERZ #;, Sea water low pressure alarm
F AR =R S 2 SR
G. B Eh & R R 5y, Battery low voltage alarm
R EE
A test while FAT via put emergency button.
B.test on board.
C.test on board by break the switch
D.test on board.
E.test on board.
F.test on board.
G.yard monitors the batteries.
(4)EEPREDHIES (Load limit test)f2 e R HH“The measurements will not be in the FAT
report” o AR EIMAERTTILIHE » THEBEHIGEEER -
z22[E118 © will provide separately from FAT report.
OV ER 1% 4 © Before shop trial, MAN should submit following documents to

Owner's attendant:
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A.The Fuel oil analysis (including F.O. density, low calorific value) which is used for
the shop test should be submitted to Owner's attendant for review.

B.The calibration sheet for each test-equipment should be submitted to Owner's
attendant for review

el

A.The FO sampling will be taken while FAT and need to send to lab as third-party to
do analysis. This normally will take one to three months, it depends on the lab busy
or not.

B.The calibration report will go with the FAT final report only not for review but MAN

guarantee all the measuring tools are in the valid condition for testbed.
2 HEIEEH NS

(DSMB R AR R © MR AT T - RIS R A R AR -
(BB © ik CR HAHEIS B A GO RUBERIEY 3 % » LUREDAHERAB R 2 10

an>
[

Q)L EfrEEEMN « S HRE - BEREL EREREE M ERIERENVE
e~ BURIIRE RS BB E S EENF -

(GO om0 o M R N e e S S A v 3P =

(O) = EEENE (SN H R Z B HIBLECER) © 77 BlI#E T 25% ~ 50% ~ 75% ~ 85% -
10096y & A AEUATE » ECHARA R BUIE e gk S TR B R B R AR &
ST

(6)sRR A © A e R MR e > B s - PERIEERE
B HE 2 A e R A M B E R 15% - (CR AR 202225 IV 525 3 F 3.4.8)

(NI EFRELIE © (R S TR Edh AR PRiBE e B - WEsy S e e 2 A R

Rl SR A IR

(8) e (R EUAIEA, * ARPE T EERAVIE I T ik 25 [ 52 2 e (K2 600rpm - BN LA
TR M

(O & © Y 100% R I M fs e BRI TR HETE > AR 110 dB(A) -

(L0)EE LR A © (E1&1% - JrEl Mg AR Es e EIR AN VIE DL PRl
FEDRRRISNERE N EA AR -

(Z) E e, -
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LEE H (b 4 ~ B 5)

(1)yNE R R ~T RS R (Visual & Dimension Inspection)

(2)B@EhHIES (Starting Test)

(3)Zr 4 (R B It (Safety Device Test)

(AR BN EEME (Start Inter-Locking Test) © HESZIS R BUE) 5 SHTIAE
(5)&#E EEE I, (Load Running Test)

G)YRH FEFE=EETAI (Fuel Oil Consumption Measurement)

(M FymREEME (ABN Measurement)

(8) & M E w3 oA Bk (L.O. Filter opened for cleaning inspection)

(10) & J & 1R & AIES (Governor Control Line Test)
(11) Fz (i EOAES (Minimum Speed Test)
(12)7F8E 1% 5aka%s (Overhaul Inspection)

2. M2

4.5 — 2 F IR

(1)07:30~08:00 Rz mirtifEsy & % (X1lE 4)

(2)08:00~08:15 HNE Kz KU~ AR A A

(3)08:15~08:20 EfhHzt,

(4)08:20~09:30 ZF 4 {rRa&dEE M

(5)08:40~08:45 a7 s HIE,

(6)09:34~13:51 G HHEERHE(E VAR FER S5 58S TH)
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(7)14:20~14:30 B ESE R E Eind
(8)14:44~14:50 FAEZIHIE
(9)14:50~15:20 & Sy &R ADHIE
(10)15:20~15:35 F{EiE s
(11)15:45~16:00 3EiEH%BRIGE

52 TR

(1)07:45~08:00 4N Kz R ~T 4R A& i g
(2)08:00~08:05 F &3,

(3)08:05~08:10 i Eh 7 $H I
(4)08:10~08:40 “Z 4> fra 4L B
(5)08:52~13:03 & HEEDHE (SR HFEEETHI)
(6)13:18~13:45 JE iR B CUR BiR A
(7)14:03~14:10 223
(8)14:10~14:30 &1 & IRHIHIE
(9)14:30~14:35 F{EiEHCHE,
(10)15:00~15:30 fgatie sk
(11)16:00~17:00 ZEEEIL A IR A

3. tas R
AR 112 5 2 7 14 05— 2 BB EE R AT 6 - S0iany
(INE RS mSe « R~ BU5E ~ Pt EBUE A NG > A0 5 -

5.5 — 2 F M
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(QBEIAG : 775 - AlE 6 -

6. BENHEET
Q)zafrE BN - G > WiE 7 - [E 8 -

7~ [E 8.8 A as A = T IR
(4) BB LM ¢ S > 406 9 ~ & 10 -

9 ~ [ 10.BEh A s MIE
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1]

Viogisi i

13~ & 14 -

[l 13 ~ [E 14. L4 75% K 85% & ki MG
BRI OB ¢ RS SR - A0lE 15 -

.15 /EJ['/EE /E%/ /T;

15

ST

R

eI

M

Lk 1=
Hel=




(8)F R E MG « ik 1,900rpm {55 N EIFREE » s 2] 1,994 rpm o FEAFRE N
1,900 rpm - Hf B S )%y 4.9%(1,994-1,900) +1,900=4.9% > G A o] 7 #iE -
W& 16 -

T T00 fobaer pee chaneel

i i B ]

16. FRER D RS R
OVENERERFCEL - &% 206 17 - [ 18 -

[E.17 ~ [E 18.1500rpm HE{455E ~ 1800rpm HiEl45 R
(10) R RIS, - &% -
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(L1)e

[&.19 ~ [& 20.05 & & H]
(12):EER Bvm e - Jri] BS dhsfiEsNE e AS BEDFRMSNERA - SEFIR - 4
& 21 ~ [& 22 ~ [& 23 -

.21 ~ [ 22 ~ [8 23. EERiRE TRA AR

AR 112 5 2 F 16 05 2 TR EE R AT 8 - S
(LI r s i« ghdt ~ RIS ~ Pt REE BRI G - i8] 24 -

T S el o T T e T T YL
“ YL Seps VTN T ) el

Wl

24. S E TR
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(QBENME © 77 - A1E 25 -

(

25. REhHEIEE
(DEEh M - S > 406 26 ~ (& 27 -

“" q .v g
e ,.\' [

26 ~ [&] 27. B s
QR E N - 75 > 200 28 - [ 29 -

28 ~ [ 29 A ~ JE AL B HHIE
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QLB - FF& > 20k 30 ~ [& 31 -

30 ~ [ 31 BT A
() EECAE (SO RER Z BN EC ) © MRS TH S EER I - heefe > 4
32~ [& 33 -

32 ~ [&] 33. 25% e KFE TTMEAEE AR ~ 50% A T MIEASE R
G HEEEE A RRE | hEEET et - #RAESEE - ZORM
FHTAGG L > AR EEEIA - qiE 34 -

[ 34. ViR e SR
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(6)aFZRas IS - TRk 1,900rpm f7F50 MEIFR &K > fE T TE] 1,958rpm o HERER
1,900 rpm - [FfTAE S B 3.05%(1,958-1,900) +1,900=3.05% - [\ A2
& - i 35 -

R azAlaaas gz
" ____4‘.8& '
— T

KRR EY X

35. 5| R
(NEIEFERFCEL - S48 206 36 - & 37 -

36 ~ [& 37.F {4 900rpm Kz 1,900rpm SHEt4S 5
(8) ARG © &% - AIfE 38 -

38. BB R
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Ak - AfE 39 ~ [ 40 ~ [ 41 -

39 ~ [ 40 ~ [ 412 EE R A A EAIRN
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SRR AR R REURAR ST 3 B I HEOR LA MR AR TR NG A A 22 3 A
W+ B e LA L o T T A BRE B & - S REAE P LR AR AR RO E -

PraBligat - FH2E MAN BRI AT EA R ~ a0~ CR K MAN 8RR
El S B A AR SRS - R TR ARE N A 8404 » 128 MAN g i 4 A AT
RECEZ NG ~ FEDF = O SO TIREE - BRE A ERRER - HOKEs - B L e
BORE AR - RS AR T - REFEY) - iR - HOREHE - #E R YRR TL4R TS
> BRGNS - BRCETR » EEGEGIEE  IMENTTER - BT EEERTT
NEIHA - DIERIT ANZ 2 -

ARRAAE 1 5E R R ST R MR R T DEHIE N 8RN - (4]
E—(E S R LHYI T - (E(E50E MAN 175D AYTEREMERD » T] DLEs R — B gy sy
1~ BHEH AR - AR RS NGNS — R - RESSEE

ARSI E AN EH BT - TR EECEREMERE N SR L 2 A E TR MY
GERIEE - FFEHEIEOR - e IR IR B R IE BRI 9 -

B
() EVRRRORAE 2 5%l - BIGNATERE NI T A 2 BRI E R - AL 2 ~ vl5e ~ &
bﬁﬂmi&%gTﬁEﬁ&mﬁé%ﬁﬁ%ﬂxh%MEEFW&%Dﬁ%ﬂm
S(PSCOYYZEFSAHER - 2B EN U R MERr 13 ISR ELE =5 FSIPSCO B A dmiky
AT -
() HH B RTHYE A TAF R AR S5 Bk Ry B - BRM A HH BT SRS R pleds - AR H R
&~ ITHIERIE EEATTEE o WA BTTHIER RE B R R AR - S LUIEH]
SERERS -
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{h ~ b
FiFf 1 AR BB A

APPLICATION
(REBRFHFE)
Date ¢ 112.01.13
To : SHIP AND OCEAN TNDUSTRIES R&D CENTER
(3 BEEABEREFEEREPQ)
Tel : 44E(02)2808-5899 » % #(07)223-9822
Fax : 4 Jb(02)2808-5866 ° & #(07) 224-8247

Item of Inspection & Test :
(B ¥L83X78 B )

JA12 LB AL EMTE A4 A B8 87 & 20 de I,
BHk B Ry - Gt 22 myt)
##4 : L.%XFR2LARNLBAEE 3. 8K

Date & Time of Inspection :
(b5 B H7 #L 8} F))

1124028148 ~ 112402 A 16 B

Place of Inspection :
(R H.ZE)
K
Telephone :
(T38)
Applicant :
(% 25 A
PAZ AT R RN )
Incharge Staff :
(EMA) @i HEE/ SR
Telephone :
(&%) 07-579000 #4 276
Faxmile :
({2 &£)07-5711721
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biFf 2. ErEm MR R B

MAN Energy Solutions MAN

Invitation Letter

Dear Hsieh, Ming-Hsin,

We would like to invite you to visit our testbed in FRH Demark for the project, MOTC
Smart Ship, engines FAT (Factory Acceptance Test). The date will be conducted in
14t Feb 2023 and 16" Feb 2023.

The attendance numbers of people is limited with 3 (three) person due to COVID-19,
in case you might have more people to attend, please let us know in advance.

The address is below:

MAN Energy Solutions
MAN PrimeServ Denmark
Niels Juels Vej 15

9900 Frederikshavn

Contact person is Mr. Kevin Hsu in case you have any query; M +886 905 050 397;
kevin.hsu@man-es.com

Yours faithfully
MAN Energy Solutions Taiwan Ltd.

A e

Adam Green Kevin Hsu

Managing Director Sales Manager

24
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MAN Energy Solutions m
MAN

Information about shop test FRH, the 14-02-2023

FAT date: 14-02-2023 Testbed No. 3

Meetingroom no.

JCF
Customer: MOTC Hull J412
Classification society: LR+CR
Emission-Certification: Member engine IMO Tier ||
Engine type: 12V175D-MM Engine no.: 8351487
Output [kW]: MCR1 2220 Speed [rpm]: 1900
Application: Marine main engine Fuel: MGO
Person in charge: Mr. J. Ngrgaard Phone: 4662
Load points:
i Output
No. estlmated utpu Speed Remumks
time % |  kw rpm
1 08:20 Warming up engine
2 08:30 Test of safety system. See point 3 and 4 on page 2.
3 09:15 Start Load test/Run in (exhaust back pressure @100% 50mbar)
4 09:15 25 555 1197
5 09:45 50 1110 1508
6 10:15 75 1665 1726
7 10:45 85 1887 1800
8 11:16 90 1998 1834
9 11:30 100 2220 1900 |ABN measurement
10 12:30 100 2220 1900
11 13:30 110 2442 1961
12 13:45 Shut down engine for inspection of L.O. filter
13 14:45 Mounting of new L.O. filters, and start engine again
14 15:00 Governor test (load throw off 100% --> 0%)
15 15:15 Load limit test from 600 to 1900rpm
16 16:15 |dle 600 rpm
17 16:30 Engine stop
18 17:00 Inspection of engine
19 18:00 End
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MAN Energy Solutions

MARN
Information about shop test FRH, the 16-02-2023
FAT date: 16-02-2023 Testbed No. 3
Meetingroom no.
TCF
Customer: MOTC Hull J412
Classification society: LR+CR
Emission-Certification: Member engine IMO Tier |1
Engine type: 12V175D-MM Engine no.: 8351488
Output [kW]: MCR1 2220 Speed [rpm]: 1900
Application: Marine main engine Fuel: MGO
Person in charge: Mr. J. Nergaard Phone: 4662
Load points:
Kl estxmated Output Speed Remarks
time % | kw rpm
1 08:20 Warming up engine
2 08:30 Test of safety system. See point 3 and 4 on page 2.
3 09:15 Start Load test/Run in (exhaust back pressure @100% 50mbar)
4 09:15 25 555 1197
5 09:45 50 1110 1508
6 10:15 75 1665 1726
7 10:45 85 1887 1800
8 1118 90 1998 1834
9 11:30 100 2220 1900
10 12:30 100 2220 1900
11 13:30 110 2442 1961
12 13:45 Shut down engine for inspection of L.O. filter
13 14:45 Mounting of new L.O. filters, and start engine again
14 15:00 Governor test (load throw off 100% --> 0%)
15 15:15 Load limit test from 600 to 1900rpm
16 16:15 Idle 600 rpm
17 16:30 Engine stop
18 17:00 Inspection of engine
19 18:00 End
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it 4. B —EEMBEUHEERE

MAN Energy Solutions

MARN
1 Load Tests

The engine is started at the time indicated in the program.

The load will be increased to the percentage and at the time indicated in the schedule without any annoucement.
For each step all relevant data for the engine will be recorded when the condition is constant.

Exhaust back pressure @ 100% 50mbar.

ABN measurement at 100% load.
The measurements will be taken 1m from the engine, at several locations on the engine.
Measurements will only be taken at 100% load.

02 Governor Test

The governor test is carried out to demonstrate the load response of the engine in

the following way:

1. The engine is running with full load (100%) of engine power and is suddenly thrown off.

Engine must be within +15% of nominal speed and steady state after 5 seconds.
Will be recorded and included in the final test protocol.

03 Safety system test: Controle of alarm and shutdown

Interlock and EMP:
Test of interlock and EMP function

Over speed:
For demonstration of the over speed a simulation is made in the engine controle system by lowering the set point.

Low lube oil pressure:
For demonstration of the "Low lube oil pressure" stop, the lube. Oil is simulated in engine control system with engine
operating at idle speed (600rpm)

Low HT cooling water pressure:
For demonstration of the "Low HT cooling water pressure" the cooling water pressure is simulated in
engine controle system with engine operating at idle speed (600rpm)

Low HT cooling water High temperature:
For demonstration of the "Low HT cooling water temperature" the cooling water temperature is simulated in
engine controle system with engine operating at idle speed (600rpm)

Crankcase pressure high:
For demonstration of the "Crankcase pressure high" the crankcase pressure is simulated in
engine controle system with engine operating at idle speed (600rpm)

Exhaust Gas Temp Cylinder Outlet High:
For demonstration of the "Exhaust gas high temperature" the Exhaust gas temperature is simulated in
engine controle system with engine operating at idle speed (600rpm)

Charge air high temperature:
For demonstration of the "Charge air high temperature" the Charge air temperature is simulated in
engine controle system with engine operating at idle speed (600rpm)

Lube oil high temperature:
For demonstration of the "Lube oil high temperature" the Lube oil temperature is simulated in
engine controle system with engine operating at idle speed (600rpm)

L.O. filter differential pressure:

For demonstration of the "L.O. filter differential pressure" the Valve after the oil differential pressure sensor will be
closed. engine operating at idle speed (600rpm)
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MAN Energy Solutions m
MARN

F.O. filter differential pressure:
For demonstration of the "F.O. filter differential pressure" the plug for the sensor will be removed, and there will be an

alarm on high differential pressure. engine operating at idle speed (600rpm)

Fuel leakage:
Demostration of fuel leakage function. Engine operating at idle speed (600rpm)

04 Test of start/stop function
Local Start:
For demonstration of local start the engine is started from Local Operator Panel (LOP).

Local Stop:
For demonstration of local stop the engine is stopped from Local Operator Panel (LOP).

05 Load limit test
Run the engine at load limit, between 600 and 1900rpm. With 300 rpm interval (600-900-1200-1500-1800-1900 rpm)

( The measurements will not be in the final FAT report)

06 Inspection
Standard engine inspection (High speed Engine): Visual check of rocker arms by removal of one rocker arm cover.

Crankcase cover, by removal of one crankcase cover, no further dismantiing og parts.

07 Acceptance Test Protocol
All the records from the different tests and measurements are collected in an acceptance test protocol for the engine.

The preliminary protocol is handed over to the participants after the acceptance test.
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MAN Energy Solutions
MA RN

1 Load Tests

The engine is started at the time indicated in the program.

The load will be increased to the percentage and at the time indicated in the schedule without any annoucement.
For each step all relevant data for the engine will be recorded when the condition is constant.

Exhaust back pressure @ 100% 50mbar.

02 Governor Test

The governor test is carried out to demonstrate the load response of the engine in

the following way:

1. The engine is running with full load (100%) of engine power and is suddenly thrown off.

Engine must be within +15% of nominal speed and steady state after 5 seconds.
Will be recorded and included in the final test protocol.

03 Safety system test: Controle of alarm and shutdown

Interlock and EMP:
Test of interlock and EMP function

Over speed:
For demonstration of the over speed a simulation is made in the engine controle system by lowering the set point.

Low lube oil pressure:
For demonstration of the "Low lube oil pressure" stop, the lube. Oil is simulated in engine control system with engine

operating at idle speed (600rpm)

Low HT cooling water pressure:
For demonstration of the "Low HT cooling water pressure" the cooling water pressure is simulated in
engine controle system with engine operating at idle speed (600rpm)

Low HT cooling water High temperature:
For demonstration of the "Low HT cooling water temperature" the cooling water temperature is simulated in
engine controle system with engine operating at idle speed (600rpm)

Crankcase pressure high:
For demonstration of the "Crankcase pressure high" the crankcase pressure is simulated in
engine controle system with engine operating at idle speed (600rpm)

Exhaust Gas Temp Cylinder Outlet High:
For demonstration of the "Exhaust gas high temperature" the Exhaust gas temperature is simulated in
engine controle system with engine operating at idle speed (600rpm)

Charge air high temperature:
For demonstration of the "Charge air high temperature" the Charge air temperature is simulated in
engine controle system with engine operating at idle speed (600rpm)

Lube oil high temperature:
For demonstration of the "Lube oil high temperature” the Lube oil temperature is simulated in
engine controle system with engine operating at idle speed (600rpm)

L.O. filter differential pressure:

For demonstration of the "L.O. filter differential pressure" the Valve after the oil differential pressure sensor will be
closed. engine operating at idle speed (600rpm)
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MAN Energy Solutions
MAN

F.O. filter differential pressure:
For demonstration of the “F.O. filter differential pressure" the plug for the sensor will be removed, and there will be an
alarm on high differential pressure. engine operating at idle speed (600rpm)

Fuel leakage:
Demostration of fuel leakage function. Engine operating at idle speed (600rpm)

04 Test of start/stop function
Local Start:
For demonstration of local start the engine is started from Local Operator Panel (LOP).

Local Stop:
For demonstration of local stop the engine is stopped from Local Operator Panel (LOP).

05 Load limit test
Run the engine at load limit, between 600 and 1900rpm. With 300 rpm interval (600-900-1200-1500-1800-1900 rpm)
( The measurements will not be in the final FAT report)

06 Inspection
Standard engine inspection (High speed Engine): Visual check of rocker arms by removal of one rocker arm cover.
Crankcase cover, by removal of one crankcase cover, no further dismantling og parts.

07 Acceptance Test Protocol

All the records from the different tests and measurements are collected in an acceptance test protocol for the engine.
The preliminary protocol is handed over to the participants after the acceptance test.
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MAN Energy Solutions
Future in the making AN,

Shop test protocol

Engine type

Number of cylinders

Bore

Stroke

Engine number

Feature ident

Engine output

Engine speed

Engine rotation direction
Firing order

Application

Classification society
Emission-Certification

Classification Engine

Customer
Place / Country

Place / Country
Date

12V175DMM Building standard A10
12 in vee angle

175 mm

215 mm

8351487

A10-MFAA2C109A

2220 kw

1.900 rpm

Counter clockwise
A1-B2-A2-B4-A4-B6 -
A6 -B5-A5-B3-A3-B1
4 - stroke

Marine main engine

FPP: Fixed pitch propeller

All tests are carried out according to ISO 3046-1, -3 and ISO 15550.

LR+CR

NOx-Emission according IMO-Regulation 13
revised MARPOL Annex VI 2008

IMO-Tier lI-Certification engine group (member)

Emission test cycle E3

LR: CPN2330045-2 CR: 876-23-015

MOTC
Taiwan

Frederikshavn / Denmark
14-02-2023

31




MAN Energy Solutions

MAN
Engine type 12V175DMM Engine no. 8351487
Representatives
Name Company
Soren Serensen LR
Rasmus Bang Ingvartsen MAN Energy Solutions SE
Jonas Ngrgaard MAN Energy Solutions SE
CHAO, YI CR
HSIEH MING HSIN Representative of Owner (SOIC)
LIU CHIAHUNG Owner MOTC
Certification
This is to certify that the shop test for the above mentione:
out according to the enclosed recordings and perfp cerdal EMEA ;
Lloyd's
Saren Serensen Register
Copenhagen Office

Representative of classification society Soren-Sgrensen-—--

Representative of classification society %W—/
Representative of MOTC owner (ﬁ/& %M@NG

Representative of owne (SOIC) WM "hN—ISIEH MINéJ HSIN
o
gy
Representative of MAN Energy Solutions SE Rasmu(Bar?g Ingvartsen
\Z
Representative of MAN Energy Solutions SE M
Place, date Frederikshavn, 14-02-2023
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MAN Energy Solutions

Engine type 12V175DMM

Operating record

MAN

Engine no. .\ 8351487

SN)

| Time Schedule Output Speed | Meas.- Remark®
[hh:mm] [%] kW] | [rpm] no. i ( Vs
- .l

| 7115 |Startup \ &
| 8:220 Warming up ‘

8:45 |Test of alarm and safety system |

8:40 Test of interlock function |

9:34 | Performance measurement 25 558 1196 9

10:06 Performance measurement 50 1113 | 1508 | 10

10:36 |Performance measurement 75 1669 | 1727 1|

11:08 Performance measurement 85 1891 1802 12 |

11:34 | Performance measurement 90 2002 = 1835 13

12:10 | Performance measurement 100 2225 = 1901 14

13:06 Performance measurement 100 2228 = 1901 15

13:51 Performance measurement 110 2446 | 1963 16

14:20 L.O filter inspection

14:30 Mounting new oil filters | 100% — 0%

14:44 Governor test [ |

14:50 Load limit test

15:20 |Idle speed | 600

15:35 Stop engine

156:45 Engine inspection

17:00 Preservation

Fuel oil system

17:30 End
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measurement-no: 9

FAT_25%

Performance Data_

QAL& '

IS
o ¢
14-02-2023, 09:34 25’1 %o :
engine type 12V175D-MM atmospheric pressidrés. 1.030 mbar
engine no. 8351487 ambient temperature R 12,7 °C
turbocharger type TCR12-43052 abs..ambieny humidity /o/‘ R 4,18 glkg
turbocharger no. 1342-55/-56 relative humidity ‘L7, 47 %
attached pumps 5- lube oil spec. Shellfl'}:iﬁ) fla R6 MS 10W-40
testbed no. 3 fuel oil spec. M 4 ?, y 40 MGO
water brake type Froude F0631 LHV fuel #(‘?;esége kJ/kg
Power Fuel L /EIJ .
engine power 557,8 kW fuel temp.HP pump inlet 29? $Ce
engine speed 1.196 rpm fuel press.HP pump inlet 7,5 ar
mean eff.press. 9,0 bar fuel mass flow 1 112,7  kg/h
s.f.o.c (42700kJ/kg,|SO) 204,4 g/kWh
Common Rail
fuel index 42,8 %
current feed duration A MV 1,2 ms current feed duration B MV 12 ms
current feed timing A MV 4,8 °KW current feed timing B MV 4,8 °KW
Charge Air
air temp.compr.inlet B 18,7 °C
charge air temp. A 398 °C charge air temp. B 39,0 °C
charge air press. B 580 mbar
Exhaust Gas
MV cyl. | 1 2 3 4 5 6
temp. cylinder outlet (A) 39,5 °C A |367,0|387,0|418,0|405,0|400,0402,0
temp. cylinder outlet (B) 39,2 °C B [384,5|391,0|388,0|420,8|401,0|392,0
exh.gas temp.turb inlet A 4570 °C exh.gas temp.turb inlet B 461,0 °C
exh.gas press.turb.outlet A 4 mbar exh.gas press.turb.outlet B 4 mbar
TC.speed A 31.540 rpm TC.speed B 31.470 rpm
wastegate position A 0 % wastegate position B 0 %
Lubricating Oil
lub.oil press.engine inlet 4,2  bar
lub.oil temp.engine inlet 84 °C
Cooling Water LT )
cw.press.IC LT inlet 0,81 bar
HT SW
cw.press.engine inlet 0,93  bar sea water press.pump outlet 1,82 bar
cw.temp.engine outlet 864 °C sea water temp.pump inlet 257 °C
Bearin
9 Mv [No.[®e] 1 [ 2] 3[4 5 |6 | 7 [
main bearing temperature 93,8 °C |°C |88,3[932|94,1|946|926|94,2|93,9|94,0|82,7
splash oil temperature 930 °C |°C 93,2 |93,1|93,8|925|922 934
[4-02~2023
e SKEVXVE
yd’s Register EMEA ,LQ
q Lloyds
‘ere‘n‘;or en Register
Copenhagen Office
press.crankcase -1 mbar smoke AVL - -

optional values shown as "-"

Remarks:

pressure values above atmosphere

A B = cylinder bank LT/ HT = low / high temp.
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MV = mean value IC = intercooler




measurement-no: 10

FAT_50%

14-02-2023, 10:06

Performance Data

50,2 % ”";\{

AN
-

faand
(AN |

atmospheric pressure

engine type 12V175D-MM J AN\ 1.030 mbar
engine no. 8351487 ambient temperature % N 136 °C
turbocharger type TCR12-43052 abs. ambient humidity .~ 4,17 glkg
turbocharger no. 1342-55/-56 relative humidity NS 4 %
attached pumps 5- lube oil spec. ShellRimula R6 MS 10W-40
testbed no. 3 fuel oil spec. ~ 5 MGO
water brake type Froude F0631 LHV fuel " 2 42.966 kJ/kg
Power Fuel 2
engine power 1.113,6 kW fuel temp.HP pump inlet 8. °C
engine speed 1.508 rpm fuel press.HP pump inlet -4j17g8;\§:bar
mean eff.press. 14,3  bar fuel mass flow 1 215,5 “kg/h
s.f.0.c (42700kJ/kg,1SO) 1958 glkwh
Common Rail
fuel index 61,0 %
current feed duration A MV 1,3 ms current feed duration B MV 1,3 ms
current feed timing A MV 8,0 °KW current feed timing B MV 8,0 °KW
Charge Air
air temp.compr.inlet B 19,9 °C
charge air temp. A 366 °C charge air temp. B 36,0 °C
charge air press. B 1.770 mbar
Exhaust Gas
MV cyl. | 1 2 3 4 5 6
temp. cylinder outlet (A) 4128 °C A [387,0(401,0|433,0(424,0|417,1|414,6
temp. cylinder outlet (B) 409,1 °C B [402,5|398,0(410,0|430,0|408,0|406,0
exh.gas temp.turb inlet A 446,0 °C exh.gas temp.turb inlet B 4490 °C
exh.gas press.turb.outlet A 19 mbar exh.gas press.turb.outlet B 19 mbar
TC.speed A 49.720 rpm TC.speed B 49.700 rpm
wastegate position A 0 % wastegate position B 0 %
Lubricating Oil
lub.oil press.engine inlet 4,7  bar
lub.oil temp.engine inlet 84 °C
Cooling Water LT .
cw.press.IC LT inlet 1,17  bar
HT S
cw.press.engine inlet 1,18  bar sea water press.pump outlet 2,49 bar
cw.temp.engine outlet 865 °C sea water temp.pump inlet 254 °C
Bearin
¢ Mmv o [No [ 1 [ 23 a5 [6 [ 7 [
main bearing temperature 996 °C |°C |90,1]|98,0(100,8/101,6/ 97,2 |100,5(100,5| 98,6 | 84,0
splash oil temperature 96,0 °C |°C 95,3 |95,8|97,2 956|955 | 96,2
Y-01-2023
Lipyd's Rogisier EMEA E EEvXVE
Lloyd's
&M g Register
#Gren Sorga&en
Capenhagen Office
press.crankcase -4 mbar smoke AVL - - -

optional values shown as "-"

Remarks:

pressure values above atmosphere

A/ B = cylinder bank LT /HT = low/ high temp.
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MV = mean value IC = intercooler




measurement-no: 11

FAT_75% Performance Dallv;a‘_

o/
14-02-2023, 10:36 75’2 %o A
engine type 12V175D-MM atmospheric pressdre

faan

1.031 mbar
engine no. 8351487 ambient temperature® 4 7 14,4 °C
turbocharger type TCR12-43052 abs. ambient humidity .
turbocharger no. 1342-55/-56 relative humidity
attached pumps 5- lube oil spec.
testbed no. 3 fuel oil spec.
water brake type Froude F0631 LHV fuel
Power Fuel
engine power 1.668,5 kW fuel temp.HP pump inlet
engine speed 1.727  rpm fuel press.HP pump inlet
mean eff.press. 18,7 bar fuel mass flow 1

s.f.o.c (42700kJ/kg,ISO)
Common Rail
fuel index 81,1 %
current feed duration A MV 1,6 ms current feed duration B MV 16 ms
current feed timing A MV 7,3 °KW current feed timing B MV 73 °KW
Charge Air

air temp.compr.inlet B 20,1 °C
charge air temp. A 384 °C charge air temp. B 37,8 °C

charge air press. B 2.630 mbar
Exhaust Gas

MV cyl. 1 2 3 4 5 6

temp. cylinder outlet (A) 505,0 °C A |497,0497,0/517,0/511,0|502,0|5086,0
temp. cylinder outlet (B) 5032 °C B |501,0(496,0|508,0|514,0|495,0|505,0

exh.gas temp.turb inlet A 530,0 °C exh.gas temp.turb inlet B 530,0 °C
exh.gas press.turb.outlet A 42 mbar exh.gas press.turb.outlet B 42 mbar
TC.speed A 58.450 rpm TC.speed B 58.380 rpm
wastegate position A 19 % wastegate position B 19 %

Lubricating Oil

lub.oil press.engine inlet 4,7  bar
lub.oil temp.engine inlet 84 °C
Cooling Water LT :
cw.press.IC LT inlet 1,67 bar
HT sw
cw.press.engine inlet 1,38  bar sea water press.pump outlet 3,06 bar
cw.temp.engine outlet 86,7 °C sea water temp.pump inlet 252 °C
Bearin
g Mv No. [ °¢ | 1 2 3 4 5 6 7| e
main bearing temperature 104,3 °C |°C |91,2(101,8/106,3/107,5/100,7|105,3/105,6(103,4| 84,7
splash oil temperature 982 °C |[°C 96,4 | 98,2 | 99,5 | 98,2 | 98,0 | 98,8
\4-02-2022
Llpyd's Register EMEA =y SKEVXVE
% ; LQ Lloyd's
i Jess S hal Register
ren Serepgen
Copenhagen Office
b mm—— o il
press.crankcase -8 mbar smoke AVL C/V - -
optional values shown as "-" pressure values above atmosphere A B = cylinder bank LT/ HT = low / high temp. MV = mean value IC = intercooler
Remarks:
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measurement-no: 12 . NN

FAT 85% Performance Data 4 \
% 0 MARNI
14-02-2023, 11:08 85,2 %o &N
engine type 12V175D-MM atmospheric pressure’ 1.030 mbar
engine no. 8351487 ambient temperaturéﬂ o 149 °C
turbocharger type TCR12-43052 abs. ambien; Ijumidity‘ 94 4,27 glkg
turbocharger no. 1342-55/-56 relative humidity 7/ 42 %
attached pumps 5- lube oil spec. imula R6 MS 10W-40
testbed no. 3 fuel oil spec. ¢ MGO
water brake type Froude F0631 LHV fuel
Power Fuel
engine power 1.890,6 kW fuel temp.HP pump inlet
engine speed 1.802 rpm fuel press.HP pump inlet
mean eff.press. 20,3 bar fuel mass flow 1
s.f.o.c (42700kJ/kg,ISO) 202,5 g/kWh
Common Rail
fuel index 880 %
current feed duration A MV 1,7 ms current feed duration B MV 1,7 ms
current feed timing A MV 10,7 °KW current feed timing B MV 10,7 °KW
Charge Air
air temp.compr.inlet B 214 °C
charge air temp. A 391 °C charge air temp. B 385 °C
charge air press. B 2.740 mbar

Exhaust Gas
MV cyl.| 1 2 3 4 5 6

temp. cylinder outlet (A) 5350 °C A |527,2|526,0|547,0|540,0 | 533,0 |537,0
temp. cylinder outlet (B) 5334 °C B |530,0|528,0(537,0|543,0|526,6|536,0

exh.gas temp.turb inlet A 560,0 °C exh.gas temp.turb inlet B 559,0 °C
exh.gas press.turb.outlet A 48 mbar exh.gas press.turb.outlet B 48 mbar
TC.speed A 59.970 rpm TC.speed B 59.830 rpm
wastegate position A 23 % wastegate position B 23 %

Lubricating Oil

lub.oil press.engine inlet 4,7 bar
lub.oil temp.engine inlet 84 °C
Cooling Water LT .
cw.press.IC LT inlet 1,67 bar
HT sw
cw.press.engine inlet 1,45 bar sea water press.pump outlet 3,29 bar
cw.temp.engine outlet 868 °C sea water temp.pump inlet 249 °C
Bearing :
MV No. | °g& | 1 2 | 3| 4| 5 | 6 | 7 |%E&
main bearing temperature 106,1 °C |°C |91,8(103,1/108,2/109,8/102,0(107,1(107,5/105,2| 85,2
splash oil temperature 99,7 °C |°C 97,3 99,7 [101,2] 99,7 | 99,4 (100,6
4-02-2023
Lloyd’s Register EMEA SKE\/XVE
" B¢ Loyds
i Se_. Bmmbal Register
ren Serepsen
A Copenhagen Office o
press.crankcase -8 mbar smoke AVL ﬂ 3 ]
optional values shown as "-* pressure values above atmosphere A/ B = cylinder bank LT /HT = low/ high temp. MV = mean value IC = intercooler

Remarks:
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measurement-no: 13

FAT_90%

14-02-2023, 11:34

Performance Data
90,2

%

N

(\%JAB‘J ‘

atmospheric pressure” s,

engine type 12V175D-MM 1.030 mbar
engine no. 8351487 ambient temperature ™., . 156 °C
turbocharger type TCR12-43052 abs. ambient humidity . " . 4,34 glkg
turbocharger no. 1342-55/-56 relative humidity N\ S H 40 %
attached pumps 5- lube oil spec. Shell Rimula R6 MS 10W-40
testbed no. 3 fuel oil spec. - MGO
water brake type Froude F0631 LHV fuel
Power Fuel
engine power 2.001,6 kW fuel temp.HP pump inlet °C
engine speed 1.835 rpm fuel press.HP pump inlet 7,9 ~bar
mean eff.press. 21,1 bar fuel mass flow 1 401,0 % klg"lh»
s.f.o.c (42700kJ/kg,ISO) 202,3 gkWh
Common Rail
fuel index 91,8 %
current feed duration A MV 1,8 ms current feed duration B MV 1,8 ms
current feed timing A MV 11,7 °KW current feed timing B MV 11,7 °KW
Charge Air
air temp.compr.inlet B 22,1 °C
charge air temp. A 398 °C charge air temp. B 391 °C
charge air press. B 2.800 mbar
Exhaust Gas
MV cyl. | 1 2 3 4 5 6
temp. cylinder outlet (A) 551,8 °C A |543,0|541,7|562,0|558,0|550,0|556,0
temp. cylinder outlet (B) 5482 °C B [543,0(542,0|553,0|557,0|542,0|552,0
exh.gas temp.turb inlet A 577,0 °C exh.gas temp.turb inlet B 578,0 °C
exh.gas press.turb.outlet A 49 mbar exh.gas press.turb.outlet B 49 mbar
TC.speed A 60.830 rpm TC.speed B 60.670 rpm
wastegate position A 26 % wastegate position B 25 %
Lubricating Oil
lub.oil press.engine inlet 46 bar
lub.oil temp.engine inlet 84 °C
Cooling Water LT
iy cw.press.IC LT inlet 1,71 bar
HT sw
cw.press.engine inlet 1,48  bar sea water press.pump outlet 3,41 bar
cw.temp.engine outlet 86,8 °C sea water temp.pump inlet 251 °C
Searing MW [No. w1 [ 2 | 3| 4|5 |6 | 7 |w
main bearing temperature 106,9 °C |[°C |92,1103,9/109,1/111,0/102,6/107,8|108,3|105,8| 85,4
splash oil temperature 1004 °C |°C 97,5 |100,5/102,1{100,6/100,1({101,5
[4-02-202>
Lloyd’s Register EMEA o~ skvavl:
L. Lloyd's
are'nbs‘er N <" Regme(
Copenhagén Office
/
press.crankcase -8 mbar smoke AVL - -

optional values shown as "

Remarks:

pressure values above atmosphere

A/ B = cylinder bank
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LT/ HT = low / high temp.

MV = mean value IC = intercooler




measurement-no: 14

FAT_100%-1

Performance Data

Z\ ,}/"\ =,

o,
14-02-2023, 12:10 1 00’2 %o
engine type 12V175D-MM atmospheric pressure & 1.030 mbar
engine no. 8351487 ambient temperature > S 159 °C
turbocharger type TCR12-43052 abs. ambient humidity 4,41  glkg
turbocharger no. 1342-55/-56 relative humidity .40 %
attached pumps 5- lube oil spec. Shell Rimul R6 MS 10W-40
testbed no. 3 fuel oil spec. r MGO
water brake type Froude F0631 LHV fuel
Power Fuel
engine power 22252 kW fuel temp.HP pump inlet 7
engine speed 1.901 rpm fuel press.HP pump inlet 7,8 dbar
mean eff.press. 22,6 bar fuel mass flow 1 448,2 kg/h
s.f.o.c (42700kJ/kg,I1SO) 203,3 g/kWh
Common Rail
fuel index 992 %
current feed duration A MV 1,7 ms current feed duration B MV 1,7 ms
current feed timing A MV 11,7 °KW current feed timing B MV 11,7 °KW
Charge Air
air temp.compr.inlet B 22,7 °C
charge air temp. A 41,3 °C charge air temp. B 40,7 °C
charge air press. B 2.895 mbar
Exhaust Gas
MV cyl. 1 2 3 4 5 6
temp. cylinder outlet (A) 5857 °C A |575,9|580,0|597,5|592,0581,0|588,0
temp. cylinder outlet (B) 5832 °C B |576,0(576,0|589,0|594,5|578,0|585,6
exh.gas temp.turb inlet A 619,0 °C exh.gas temp.turb inlet B 619,0 °C
exh.gas press.turb.outlet A 53 mbar exh.gas press.turb.outlet B 53 mbar
TC.speed A 62.310 rpm TC.speed B 62.060 rpm
wastegate position A 30 % wastegate position B 30 %
Lubricating Oil
lub.oil press.engine inlet 4,5 bar
lub.oil temp.engine inlet 84 °C
Cooling Water LT .
cw.press.IC LT inlet 1,81  bar
HT sw
cw.press.engine inlet 1,55 bar sea water press.pump outlet 362 bar
cw.temp.engine outlet 872 °C sea water temp.pump inlet 26,0 °C
Bearin
o Mv o [No. [ 1 [ 2| 3 | 4| 5 |6 | 7 [
main bearing temperature 1086 °C |°C |92,8 (105,4/110,9/113,1/104,1|109,3(/109,9|107,5| 85,5
splash oil temperature 102,0 °C |°C 98,6 [102,1(104,0{102,3|101,6|103,2
1Y~02-2023
Lloyd’s Register EMEA SKEVXVE,
Register
Bren Serepgen
Copenhagen Office 2
press.crankcase -8 mbar smoke AVL C/ - -

optional values shown as "-"

Remarks:

pressure values above atmosphere

A/ B = cylinder bank
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LT /HT = low / high temp.

MV = mean value

IC=

intercooler




measurement-no: 15

FAT_100%-2

14-02-2023, 13:06

Performance Data
100,4 %

engine type 12V175D-MM atmospheric pressure
engine no. 8351487 ambient temperature
turbocharger type TCR12-43052 abs. ambient humidity
turbocharger no. 1342-55/-56 relative humidity
attached pumps 5- lube oil spec.

testbed no. 3 fuel oil spec.

water brake type Froude F0631 LHV fuel

Power Fuel

engine power 22282 kW fuel temp.HP pump inlet
engine speed 1.901  rpm fuel press.HP pump inlet 7,8
mean eff.press. 22,7 bar fuel mass flow 1 4484
s.f.0.c (42700kJ/kg,ISO) 203,1
Common Rail
fuel index 993 %
current feed duration A MV 1,8 ms current feed duration B MV 1,8 ms
current feed timing A MV 11,7 °KW current feed timing B MV 11,7 °KW
Charge Air
air temp.compr.inlet B 231 °C
charge air temp. A 40,7 °C charge air temp. B 40,1 °C
charge air press. B 2.890 mbar
Exhaust Gas
MV cyl. 1 2 3 4 5 6
temp. cylinder outlet (A) 5857 °C A |573,0|579,8|598,6|592,0|583,5|587,0
temp. cylinder outlet (B) 582,0 °C B |573,7|576,0|587,0|594,0 | 576,0 | 585,0
exh.gas temp.turb inlet A 617,0 °C exh.gas temp.turb inlet B 619,0 °C
exh.gas press.turb.outlet A 53 mbar exh.gas press.turb.outlet B 53 mbar
TC.speed A 62.390 rpm TC.speed B 62.240 rpm
wastegate position A 29 % wastegate position B 29 %
Lubricating Oil
lub.oil press.engine inlet 4,5 bar
lub.oil temp.engine inlet 84 °C
Cooling Water LT .
- cw.press.IC LT inlet 1,80 bar
w e sSw
cw.press.engine inlet 1,54 tzar sea water press.pump outlet 3,66 bar
cw.temp.engine outlet 87,0 °C sea water temp.pump inlet 252 °C
Bearin
. MV No. | *g& | 1 2 | 3| 4|5 |6 |7 |3
main bearing temperature 108,5 °C |°C |92,7 (105,3/110,8/113,0{104,0{109,2(109,8|107,5| 85,5
splash oil temperature 101,8 °C |°C 98,4 (101,8/103,9|102,1(101,4{103,0
Y-02-2023
Lloyd’s Register EMEA SKE\/XVE
WW_— Uoyd's
Register 5
'en Sorg;
Copenhagen
press.crankcase -9 mbar smoke AVL C/ = -
optional values shown as "-" pressure values above atmosphere A B = cylinder bank LT/ HT = low / high temp. MV = mean value IC = intercooler

Remarks:
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measurement-no: 16

Performance Data

Y

FAT_110% f \
0 | PR | |
14-02-2023, 13:51 110,2 % &
engine type 12V175D-MM atmospheric pressure 4 1.030 mbar
engine no. 8351487 ambient temperature 184 °C
turbocharger type TCR12-43052 abs. ambient humidity L 4,68 glkg
turbocharger no. 1342-55/-56 relative humidity < 3B %
attached pumps 5- lube oil spec.
testbed no. 8 fuel oil spec.
water brake type Froude F0631 LHV fuel
Power Fuel
engine power 24455 kW fuel temp.HP pump inlet Xy
engine speed 1.963 rpm fuel press.HP pump inlet 7,8 7 bar
mean eff.press. 24,1 bar fuel mass flow 1 501,4 ;;,kg\/h
s.f.o.c (42700kJ/kg,|SO) 2086,7 ‘g/kWh.
Common Rail
fuel index 1084 %
current feed duration A MV 1,9 ms current feed duration B MV 1,9 ms
current feed timing A MV 12,8 °KW current feed timing B MV 12,8 °KW
Charge Air
air temp.compr.inlet B 248 °C
charge air temp. A 411 °C charge air temp. B 40,5 °C
charge air press. B 2.900 mbar
Exhaust Gas
MV cyl. 1 2 3 4 5 6
temp. cylinder outlet (A) 6419 °C A |630,0|637,5|657,0648,5|637,3|641,0
temp. cylinder outlet (B) 638,8 °C B [629,0|631,0|645,0|653,0|635,0|640,0
exh.gas temp.turb inlet A 682,0 °C exh.gas temp.turb inlet B 684,0 °C
exh.gas press.turb.outlet A 60 mbar exh.gas press.turb.outlet B 60 mbar
TC.speed A 63.010 rpm TC.speed B 62.800 rpm
wastegate position A 38 % wastegate position B 38 %
Lubricating Oil
lub.oil press.engine inlet 4,5 bar
lub.oil temp.engine inlet 84 °C
Cooling Water LT )
cw.press.IC LT inlet 1,89  bar
HT sSwW
cw.press.engine inlet 1,60  bar sea water press.pump outlet 3,86 bar
cw.temp.engine outlet 87,5 °C sea water temp.pump inlet 253 °C
Bearin
o Mv  [No. || 1 | 2] 3|45 |6 |7 W
main bearing temperature 109,9 °C |°C |93,4(106,4|112,7|114,7|105,1/110,4|111,3/108,8| 86,1
splash oil temperature 103,3 °C |°C 99,9 (103,5(105,5/103,5/102,9|104,3
M-02-2023
|
Lloyd’s Register EMEA } SkE\/XVE
Lloyd's
- S Register I
ren Serensen
Copenhagen Office I
press.crankcase -9 mbar smoke AVL i - -

optional values shown as "-"

Remarks:

pressure values above atmosphere

A/ B = cylinder bank
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LT/ HT = low / high temp.

MV = mean value

IC = intercooler




I B 2 Performance Data (/ /' \\
01 A% ML b

.S
14-02-2023, 14:52 14N
engine type 12V175D-MM atmospheric pressure 1.029 mbar
engine no. 8351487 ambient temperature 159 °C
turbocharger type TCR12-43052 abs._ambieng hu{nidit_y 420 gl/kg
turbocharger no. 1342-55/-56 relative humidity. + 7 38 %
attached pumps 5- lube oil spec. /Shell Rimula R6 MS 10W-40
testbed no. 3 fuel oil spec. ¢y . MGO
water brake type Froude F0631 LHV fuel ¢ 42.966 kJ/kg
Power Fuel
engine power 201,3 kW fuel temp.HP pump inlet &29 °C
engine speed 600 rpm fuel press.HP pump inlet q /),{7{7" bar
mean eff.press. 6,5 bar fuel mass flow 1 41,7 kg/h
s.f.o.c (42700kJ/kg,ISO) 208,1 g/kWh
Common Rail
fuel index 364 %
current feed duration A MV 1,2 ms current feed duration B MV 1,2 ms
current feed timing A MV 4,3 °KW current feed timing B MV 4,3 °KW
Charge Air
air temp.compr.inlet B 36,0 °C
charge air temp. A 395 °C charge air temp. B 38,3 °C
charge air press. B 60 mbar

Exhaust Gas
MV cyl. | 1 2 3 4 5 6

temp. cylinder outlet (A) 3299 °C A |310,9|325,6|347,6|334,4|329,9|331,1
temp. cylinder outlet (B) 3284 °C B |319,7|334,7|328,5|342,2|328,8|316,5

exh.gas temp.turb inlet A 3782 °C exh.gas temp.turb inlet B 379,1 °C
exh.gas press.turb.outlet A -1 mbar exh.gas press.turb.outlet B -1 mbar
TC.speed A 12.060 rpm TC.speed B 12.040 rpm
wastegate position A 0 % wastegate position B 0 %
Lubricating Oil
lub.oil press.engine inlet 1,7 bar
lub.oil temp.engine inlet 84 °C
Cooling Water LT .
cw.press.IC LT inlet 0,56 bar
HT sw
cw.press.engine inlet 0,60 bar sea water press.pump outlet 0,88 bar
cw.temp.engine outlet 875 °C sea water temp.pump inlet 227 °C
Bearing 2
Mv No. | °&& | 1 2 | 3| 4|5 |6 | 7 |TE
main bearing temperature 922 °C |[°C |87,3|91,1|92,7(92,7|91,2|92,8|928|91,9 82,11
splash oil temperature 925 °C |°C 92,9193,2(935(91,5|91,3|92,9
press.crankcase 0 mbar smoke AVL - -
optional values shown as "-" pressure values above atmosphere A B = cylinder bank LT/ HT = low / high temp. MV = mean value IC = intercooler
Remarks:
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measurement-no: 18

Load limit_900rpm

Performance ‘Data

& = )
fr
R

NN
O\,
X

Ao L AVANET |
14-02-2023, 15:00 20’8 LN A’ !
engine type 12V175D-MM atmospheric pressure 1.029 mbar
engine no. 8351487 ambient temperature 15,0 °C
turbocharger type TCR12-43052 abs. ambient-humidity 4,18 glkg
turbocharger no. 1342-55/-56 relative humidity.,, = 40 %
attached pumps 5- lube oil spec. Shell Rimula R6 MS 10W-40
testbed no. 3 fuel oil spec. 8 MGO
water brake type Froude F0631 LHV fuel 42.966 kJ/kg
Power Fuel
engine power 462,2 kW fuel temp.HP pump inlet 5 30 °C
engine speed 898 rpm fuel press.HP pump inlet I E72  bar
mean eff.press. 9,9 bar fuel mass flow 1 ' 4940 kgh
s.f.o.c (42700kJ/kg,ISO) 7204,6 g/kWh
Common Rail
fuel index 497 %
current feed duration A MV 1,3 ms current feed duration B MV 1,3 ms
current feed timing A MV 3 °KW current feed timing B MV 4,3 °KW
Charge Air
air temp.compr.inlet B 289 °C
charge air temp. A 404 °C charge air temp. B 394 °C
charge air press. B 270 mbar
Exhaust Gas
MV cyl. | 1 2 3 4 5 6
temp. cylinder outlet (A) 468,7 °C A |433,7|462,0494,8|472,0|476,6 |472,9
temp. cylinder outlet (B) 462,7 °C B |444,8|464,6 |461,4|489,2|471,4|444,6
exh.gas temp.turb inlet A 520,3 °C exh.gas temp.turb inlet B 5232 °C
exh.gas press.turb.outlet A 0 mbar exh.gas press.turb.outlet B 0 mbar
TC.speed A 22.540 rpm TC.speed B 22490 rpm
wastegate position A 0 % wastegate position B 0 %
Lubricating Oil
lub.oil press.engine inlet 2,9 bar
lub.oil temp.engine inlet 83 G
Cooling Water LT .
cw.press.IC LT inlet 0,66 bar
HT sw
cw.press.engine inlet 0,73 tzar sea water press.pump outlet 1,30 bar
cw.temp.engine outlet 86,9 °C sea water temp.pump inlet 265 °C
Bearin
g Mv No. [ 53| 1 2 3 4 5 6 T | LR
main bearing temperature 90,8 °C |°C |87,0[90,091,2|91,3|90,0/91,4|91,0|90,8 81,5
splash oil temperature 933 °C |[°C 93,7 (93,8 94,3|92,4|92,1|93,7
press.crankcase 0 mbar smoke AVL - -

optional values shown as "-"

Remarks:

pressure values above atmosphere

A B = cylinder bank LT /HT = low/ high temp.
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MV = mean value

IC = intercooler




measurement-no: 19 N\
Load limit_1200rpm Performance Data 4 \

of
14-02-2023, 15:04 51 ’9 . A
engine type 12V175D-MM atmosphéric pressure 1.029 mbar
engine no. 8351487 ambient temperature 15,0 °C
turbocharger type TCR12-43052 abs. ambient humjdity 4,23  glkg
turbocharger no. 1342-55/-56 relative humidity =, = a1 %
attached pumps 5- lube oil spec. 2 Shell Rimula R6 MS 10W-40
testbed no. 3 fuel oil spec. 7 9 MGO
water brake type Froude F0631 LHV fuel 42.966 kJ/kg
Power Fuel
engine power 1.151,0 kW fuel temp.HP pump inlet 29 °C
engine speed 1.199 rpm fuel press.HP pump inlet %, 7,3 bar
mean eff.press. 18,6  bar fuel mass flow 1 { 217,0 kg/h
s.f.o.c (42700kJ/kg,ISO) A90,3 g/kWh
Common Rail
fuel index 76,5 %
current feed duration A MV 1,7 ms current feed duration B MV 1,7 ms
current feed timing A MV 6,3 °KW current feed timing B MV 6,3 °KW
Charge Air
air temp.compr.inlet B 222 °C
charge air temp. A 40,7 °C charge air temp. B 39,8 °C
charge air press. B 1.550 mbar
Exhaust Gas
MV cyl. 14 2 3 4 5 6
temp. cylinder outlet (A) 476,5 °C A |459,0|476,0|489,9|487,0477,0(470,0
temp. cylinder outlet (B) 4752 °C B |463,0(468,0|474,4|495,0|480,0|471,0
exh.gas temp.turb inlet A 5450 °C exh.gas temp.turb inlet B 5480 °C
exh.gas press.turb.outlet A 11  mbar exh.gas press.turb.outlet B 11 mbar
TC.speed A 46.700 rpm TC.speed B 46.700 rpm
wastegate position A 0 % wastegate position B 0 %
Lubricating Oil
lub.oil press.engine inlet 4,1  bar
lub.oil temp.engine inlet 84 °C
Cooling Water LT )
cw.press.IC LT inlet 0,84 bar
HT sSwW
cw.press.engine inlet 0,92  bar sea water press.pump outlet 1,86 bar
cw.temp.engine outlet 87,3 °C sea water temp.pump inlet 271  °C
Bearin
4 Mv  [No. ® [ 1 [ 2] 3|45 [6 |7 [we
main bearing temperature 941 °C |°C |87,9|928|952|953|925|94,8|94,8 933|822
splash oil temperature 959 °C |[°C 96,0 | 95,7 | 96,8 | 95,4 | 95,2 | 96,2
press.crankcase -2 mbar smoke AVL - -
optional values shown as "-" pressure values above atmosphere A B = cylinder bank LT /HT = low / high temp. MV = mean value IC = intercooler
Remarks:
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measurement-no: 20 i Y
Load limit_1500rpm Performance Data / \
) { JVANEY |
14-02-2023, 15:09 80’4 %o
engine type 12V175D-MM atmospheric pressufe ) 1.029 mbar
engine no. 8351487 ambient temperature ", 152 °C
turbocharger type TCR12-43052 abs. ambient humidity. 4,31  glkg
turbocharger no. 1342-55/-56 relative humidity 44 %
attached pumps 5- lube oil spec. :Shell Rimula R6 MS 10W-40
testbed no. 3 fuel oil spec. &/ MGO
water brake type Froude F0631 LHV fuel 42.966 kJ/kg
Power Fuel ,
engine power 1.785,8 kW fuel temp.HP pump inlet & 27 °C
engine speed 1.500 rpm fuel press.HP pump inlet NS 7,5 bar
mean eff.press. 23,0 bar fuel mass flow 1 /336,0. kg/h
s.f.0.c (42700kJ/kg,ISO) 1901 /9/kWh
Common Rail a
fuel index 946 %
current feed duration A MV 1,9 ms current feed duration B MV 1,9 ms
current feed timing A MV 9,2 °KW current feed timing B MV 92 °KW
Charge Air
air temp.compr.inlet B 21,3 °C
charge air temp. A 38,7 °C charge air temp. B 377 °C
charge air press. B 2.640 mbar
Exhaust Gas
MV cyl.| 1 2 3 4 5 6
temp. cylinder outlet (A) 4980 °C A |485,0/492,0(513,0|505,0 |499,0 |494,0
temp. cylinder outlet (B) 496,5 °C B [489,0|485,0|504,0|508,0|496,0|497,0
exh.gas temp.turb inlet A 537,0 °C exh.gas temp.turb inlet B 5380 °C
exh.gas press.turb.outlet A 32 mbar exh.gas press.turb.outlet B 32 mbar
TC.speed A 57.750 rpm TC.speed B 57.820 rpm
wastegate position A 14 % wastegate position B 14 %
Lubricating Oil
lub.oil press.engine inlet 4,6 bar
lub.oil temp.engine inlet 84 °C
Cooling Water LT .
cw.press.IC LT inlet 1,30 bar
HT SW
cw.press.engine inlet 1,14 bar sea water press.pump outlet 2,56 bar
cw.temp.engine outlet 875 °C sea water temp.pump inlet 258 °C
Bearin
9 MV [No.|®®[ 1 [ 2| 3 | 4|5 |6 |7 |%e
main bearing temperature 100,0 °C |[°C |89,5|97,8(102,0/102,8| 97,5 |100,8(101,5| 97,7 | 83,4
splash oil temperature 982 °C |°C 96,7 | 98,3 | 99,5 | 98,1 | 98,0 | 98,7
press.crankcase -6 mbar smoke AVL - -
MV = mean value IC = intercooler

optional values shown as "-"

Remarks:

pressure values above atmosphere

A/ B = cylinder bank LT/ HT = low / high temp.
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measurement-no: 21 7 e
Load limit_1800rpm Performance Data [ \,\
° [ AVANRY']
14-02-2023, 15:14 999 t Pa
engine type 12V175D-MM atmospheric pféséufe N 1.029 mbar
engine no. 8351487 ambient temperature’ . | 155 °C
turbocharger type TCR12-43052 abs. ambient humidity % 4,37 glkg
turbocharger no. 1342-55/-56 relative humidity N “;_« 41 %
attached pumps 5- lube oil spec. ~¢Shell.Rimula R6 MS 10W-40
testbed no. 3 fuel oil spec. &L MGO
water brake type Froude F0631 LHV fuel + 42,966 kJ/kg
Power Fuel ; y
engine power 2.208,2 kW fuel temp.HP pump inlet 26 °C
engine speed 1.802 rpm fuel press.HP pump inlet « 7,7 bar
mean eff.press. 23,7 bar fuel mass flow 1 439,5" “kg/h
s.f.o.c (42700kJ/kg,|SO) 200,9)-g/kWh
by ¥
Common Rail '
fuel index 102,8 %
current feed duration A MV 1,9 ms current feed duration B MV 1,9 ms
current feed timing A MV 10,4 °KW current feed timing B MV 10,4 °KW
Charge Air
air temp.compr.inlet B 215 °C
charge air temp. A 410 °C charge air temp. B 404 °C
charge air press. B 2.890 mbar
Exhaust Gas
MV cyl. 1 2 3 4 5 6
temp. cylinder outlet (A) 583,7 °C A |574,0|576,0|599,0|592,0|578,0|583,0
temp. cylinder outlet (B) 580,8 °C B [574,6|572,0|588,0594,0|575,0|581,0
exh.gas temp.turb inlet A 616,0 °C exh.gas temp.turb inlet B 6180 °C
exh.gas press.turb.outlet A 50 mbar exh.gas press.turb.outlet B 50 mbar
TC.speed A 61.350 rpm TC.speed B 61.350 rpm
wastegate position A 32 % wastegate position B 32 %
Lubricating Oil
lub.oil press.engine inlet 46 bar
lub.oil temp.engine inlet 84 °C
Cooling Water LT )
cw.press.IC LT inlet 1,67 bar
HT W
cw.press.engine inlet 1,44 bar sea water press.pump outlet 3,40 bar
cw.temp.engine outlet 876 °C sea water temp.pump inlet 26,1 °C
Bearin:
. Mv No. | 53| 1 2 3 4 5 6 7 [eE
main bearing temperature 1052 °C |°C |90,8 |101,9/107,8/109,3|101,4/106,0/106,9|103,0| 84,4
splash oil temperature 100,9 °C |°C 98,5 |101,0{102,4|100,9(100,5(101,8
press.crankcase -9 mbar smoke AVL - -

optional values shown as "-"

Remarks:

pressure values above atmosphere

A/ B = cylinder bank

LT /HT = low/ high temp.
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MV = mean value

IC=

intercooler




measurement-no: 22 & BN
Load limit_1900rpm Performance Data _ {
o ¢ [ AVANEY) |

14-02-2023, 15:18 99,9 %o AN
engine type 12V175D-MM atmospheric press;ire,\-f % 1.029 mbar
engine no. 8351487 ambient temperature. % . 157 ©C
turbocharger type TCR12-43052 abs. ambient humidity" 4,42  glkg
turbocharger no. 1342-55/-56 relative humidity 41 %
attached pumps 5- lube oil spec. Shell Rimula R6 MS 10W-40
testbed no. 3 fuel oil spec. 7/ MGO
water brake type Froude F0631 LHV fuel ¢ & o 42.966 kJ/kg

Power Fuel ¥ 7
engine power 22172 kW fuel temp.HP pump inlet 72T °C
engine speed 1.901  rpm fuel press.HP pump inlet 77,8, bar
mean eff.press. 22,6 bar fuel mass flow 1 4449 ! kg/h
s.f.o.c (42700kJ/kg,ISO) 202,67 g/kWh
Common Rail
fuel index 98,3 %
current feed duration A MV 1,7 ms current feed duration B MV 1,7 ms
current feed timing A MV 11,7 °KW current feed timing B MV 11,7 °KW
Charge Air
air temp.compr.inlet B 21,6 °C
charge air temp. A 394 °C charge air temp. B 388 °C
charge air press. B 2.890 mbar
Exhaust Gas
MV cyl.| 1 2 3 4 5 6
temp. cylinder outlet (A) 579,3 °C A |568,0(573,7|592,0|585,9|576,0|580,0
temp. cylinder outlet (B) 576,3 °C B [569,0(570,0|581,0|587,0(571,0|579,6
exh.gas temp.turb inlet A 609,0 °C exh.gas temp.turb inlet B 611,0 °C
exh.gas press.turb.outlet A 53 mbar exh.gas press.turb.outlet B 53 mbar
TC.speed A 62.230 rpm TC.speed B 62.160 rpm
wastegate position A 30 % wastegate position B 30 %
Lubricating Oil
lub.oil press.engine inlet 4,5 bar
lub.oil temp.engine inlet 84 °C
Cooling Water LT )
cw.press.IC LT inlet 1,80 bar
HT <
cw.press.engine inlet 1,55  bar sea water press.pump outlet 3,70 bar
cw.temp.engine outlet 86,7 °C sea water temp.pump inlet 236 °C
Bearin
g M [No. %[ 1 [ 2 | 3| 45| 6|7 |
main bearing temperature 107,5 °C |°C | 91,7 |104,3/109,9/111,9/103,2(108,2|108,9(105,9| 84,9
splash oil temperature 1016 °C |[°C 99,0 (101,6(/103,7|101,7{101,2{102,6
press.crankcase -9 mbar smoke AVL - -
optional values shown as "-" pressure values above atmosphere A B = cylinder bank LT/ HT = low / high temp. MV = mean value IC = intercooler
Remarks:
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MAN E luti
nergy Solutions MAN

Engine type 12V175DMM Engine no. "‘sz‘ 8351487

Software and display versions

ours [h]

-GM Safe!
Hours In Overload [h] y o
S 10204 1.02.04 . 04.

3.01.13

12 175D_V12CR

8351487

Parameters / Emission-ldentifier

BERSN 8351487

d’s Register EMEA
. LIOYd'S
Register

en Soren n
Copenhagen Office

A 7/64/31525

Remark: Actual running hours after FAT may differ from the value above.
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b 7. —E R T EER

MAN Energy Solutions MAN
AIRBORNE NOISE - REPORT

Sound pressure level at 1 m distance to engine (ref: 20pPa)
The values may change depending on the acoustical properties of the environment.

Engine type: 12V175D Engine number: 8351487

Measuring conditions

Engine load: 100%MCR Turbo charger-side: MID

Output: 2220kW Measuring time: 16s

Speed: 1900rpm Measuring points: 18

Measuring site: FRH5 Measuring date: 14.02.2023
Mounting: resilient/ conical mounts Turbo charger: TCR12

Operating mode: MGO Measured by: S. Segrensen/ EERDH

Measuring equipment

Manufacturer: Bruel & Kjaer Calibrator type: B&K 4231
Analyzer type: Hand-held Analyzer 2270 Diameter windshield: 90mm
Microphone: B&K 4189

Measuring points

Depending on the size of the engine, measuring points are positioned according to ISO 6798 on a square around the engine at a
distance of 1 m. The points are positioned evenly around the engine.

Comments

Exhaust gas noise is not included. No room correction is performed.

Results
Averaged Sound Pressure Level LpAeq [dB(A)]: 108,0
1/1 Octave Spectrum of Sound Pressure Level - AVERAGE
120,0 l |
r— ——,
100,0 —— = = . S
] 90,0 > 7
> >
4 80,0 ¢__y‘¢—
£ 70,0 y
§ 60,0
Qo 50,0
°
§ 40,0
v 30,0
20,0 —¢
10,0
0,0
16Hz 31,5Hz 63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz
w==LpAeq [dB(A)]| 18,7 39,2 70,3 94,1 99,4 101,2 101,2 102,0 96,7 97,2
e Lpeq [dB] 76,5 76,6 93,5 1077 | 1098 | 1043 | 1012 | 1008 95,7 98,1
Department: EERPM Date: 21.02.2023

Duplication of this data sheet, publication or utilization of the contents needs authorisation by MAN Energy Solutions SE

All data provided in this document is non-binding. This data serves informational purposes only and is especially not guaranteed in any way. Depending on the
subsequent specific individual projects, the relevant data may be subject to changes and will be assessed and determined individually for each project. This will
depend on the particular characteristics of each individual project, especially specific site and operating conditions.
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fii 8.8 —E EMAEEER

MAN Energy Solutions
Future in the making /% MAN
§
{1 AN
L&Y
Ve

Engine type

Number of cylinders

Bore

Stroke

Engine number

Feature ident

Engine output

Engine speed

Engine rotation direction
Firing order

Application

Classification society
Emission-Certification

Classification Engine

Customer
Place / Country

Place / Country
Date

4
Shop test protocol %

12V175DMM Building standard A10

12 in vee angle
175 mm

215 mm
8351488
A10-MFAA2C109A
2220 kW

1.900 rpm

Counter clockwise

A1-B2-A2-B4-A4-B6-
A6 -B5-A5-B3-A3-B1

4 - stroke
Marine main engine
FPP: Fixed pitch propeller

All tests are carried out according to ISO 3046-1, -3 and ISO 15550.

CR+LR

NOx-Emission according IMO-Regulation 13
revised MARPOL Annex VI 2008

IMO-Tier Il-Certification engine group (member)

Emission test cycle E3

LR: CPN2330045-4 CR: 876-23-016

MOTC
Taiwan

Frederikshavn / Denmark
16-02-2023
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MAN Energy Solutions

MAN
Engine type 12V175DMM Engine no. 8351488
Representatives
Name Company
Saeren Serensen LR
Rasmus Bang Ingvartsen MAN Energy Solutions SE
Jonas Ngrgaard MAN Energy Solutions SE
CHAO, YI CR
HSIEH MING HSIN Representative of Owner (SOIC)
LIU CHIAHUNG Owner MOTC
Certification
This is to certify that the shop test for the above menti i
out according to the enclosed recordings and Deﬂfyr?ﬁ?(?g‘?s data,, .,
“ Lloyd's
\ﬁ)ﬂa‘v FCor Register
gren Serens€n
Copenhagen Office
Representative of classification society =~ | ______Soren-Sgrense;

Representative of classification society

Representative of MOTC owner

Representative of owner (SOIC)

Representative of MAN Energy Solutions SE

Representative of MAN Energy Solutions SE

Place, date

A 0
/ ’ é%ﬁgvédsen

Rasmus B

Frederikshavn, 16-02-2023
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MAN Energy Solutions

Engine type 12V175DMM

Operating record

Engipe no.

MAN

8351488

[ Time Schedule Output Speed Meas.<¢“ Remark
[hh:mm] %] | kW] | [rpm] | no.
| 715 Startup A\
7:20 'Warming up /7
8:10 Test of alarm and safety system '77)
| 8:05 Test of interlock function %
| 8:52  Performance measurement 25 | 558 | 1196 @ 9 | Z
9:24  Performance measurement 50 | 1112 | 1508 | 10 ‘v -
9:53  Performance measurement 75 | 1669 | 1727 | 11 AN
| 10:24 Performance measurement 85 | 1893 | 1802 & 12 £
10:47 Performance measurement 90 2001 1835 13 5;5; o
11:24 Performance measurement . 100 = 2224 | 1902 14 |
12:26 Performance measurement | 100 2225 | 1902 15
13:03 |Performance measurement | 110 | 2444 | 1963 16
13:18 L.O filter inspection ‘ |
13:45 Mounting new oil filters i 100% — 0%
| 14:03 Governor test |
| 14:10 Load limit test
14:30 |Idle speed 600 |

14:35 Stop engine

14:40 Engine inspection

17:00 Preservation

Fuel oil system

18:00 End
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measurement-no: 9

Performance Data

./; \"\\

FAT_25%
)

16-02-2023, 08:52 25’1 %
engine type 12V175D-MM atmospheric press| 1.011 mbar
engine no. 8351488 ambient temperature " < 14,0 °C
turbocharger type TCR12-43052 abs. ambient humidity * # #/ 5,37 glkg
turbocharger no. 1342-75/-76 relative humidity o 7 4 54 %
attached pumps 5- lube oil spec. Shelfj}f;pﬁ]a R6 MS 10W-40
testbed no. 3 fuel oil spec. 4 MGO
water brake type Froude F0631 LHV fuel AH2.966 kilkg

Fuel N

Power

engine power 557,8 kW fuel temp.HP pump inlet 29 p o
engine speed 1.196  rpm fuel press.HP pump inlet 7,5 ¢ ba
mean eff.press. 9,0 bar fuel mass flow 1 113,0 kg/h

s.f.o.c (42700kJ/kg,ISO) 204,6 g/kWh
Common Rail
fuel index 429 %
current feed duration A MV 12 ms current feed duration B MV 1,2 ms
current feed timing A MV 48 °KW current feed timing B MV 48 °KW
Charge Air

air temp.compr.inlet B 20,0 °C
charge air temp. A 39,3 °C charge air temp. B 386 °C

charge air press. B 570 mbar
Exhaust Gas

MV cyl. 1 2 3 4 5 6

temp. cylinder outlet (A) 402,0 °C A |405,0|418,0|412,0|400,0|395,0|382,0
temp. cylinder outlet (B) 407,3 °C B |412,8|403,0|397,6 |425,3 |399,0|406,0
exh.gas temp.turb inlet A 467,0 °C exh.gas temp.turb inlet B 4640 °C
exh.gas press.turb.outlet A 4 mbar exh.gas press.turb.outlet B 4 mbar
TC.speed A 31.860 rpm TC.speed B 31.680 rpm
wastegate position A 0 % wastegate position B 0 %
Lubricating Oil
lub.oil press.engine inlet 4,3 bar
lub.oil temp.engine inlet 84 °C
Cooling Water LT )

cw.press.IC LT inlet 0,81 bar
HT sw
cw.press.engine inlet 0,94  bar sea water press.pump outlet 1,84 bar
cw.temp.engine outlet 865 °C sea water temp.pump inlet 256 °C
Bearing

Mv No. | 5& | 1 2 3 4 5 6 r I I3+
main bearing temperature 940 °C |°C |87,5[/93,4|94,2|946|93,3|945|93,9|94,4|826
splash oil temperature 93,1 °C |°C 93,7 193,1/93,5(92,5|92,0 93,8
(b-02-2023
B
Ligyd's Register EMEA T~ SkvaVE
(B o
= : egis
Serenser e~ .
Copenhagen Office

press.crankcase -1 mbar smoke AVL - -

optional values shown as "-"

Remarks:

pressure values above atmosphere

A B = cylinder bank
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LT/ HT = low / high temp.

MV = mean value

IC = intercooler



measurement-no: 10

Performance Data

ﬁ;éﬁsua“

FAT_50%
o
16-02-2023, 09:24 50’1 %o i
engine type 12v175D-MM atmospheric pressure ! \'/ 1.011  mbar
engine no. 8351488 ambient temperature A ¢ 15,1 “C
turbocharger type TCR12-43052 abs. ambient humidity 549 glkg
turbocharger no. 1342-75/-76 relative humidity D 252 %
attached pumps 5- lube oil spec.
testbed no. 3 fuel oil spec. M
water brake type Froude F0631 LHV fuel 42,966 kJ/kg
Power Fuel AY )

engine power 1.112,5 kW fuel temp.HP pump inlet 28
engine speed 1.508 rpm fuel press.HP pump inlet 7,7 bar&
mean eff.press. 14,3  bar fuel mass flow 1 215,8 kg/h

s.f.0.c (42700kJ/kg,ISO) 195,7 g/kWh
Common Rail
fuel index 61,1 %
current feed duration A MV 1,3 ms current feed duration B MV 1,3 ms
current feed timing A MV 8,0 °KW current feed timing B MV 8,0 °KW
Charge Air

air temp.compr.inlet B 216 °C
charge air temp. A 36,8 °C charge air temp. B 36,2 °C

charge air press. B 1.740 mbar
Exhaust Gas

MV cyl. | 1 2 3 4 5 6

temp. cylinder outlet (A) 4179 °C A |421,2|426,0|432,0|416,0(412,0(400,0
temp. cylinder outlet (B) 4206 °C B (427,2|413,4|418,0/436,0|410,0419,0
exh.gas temp.turb inlet A 456,0 °C exh.gas temp.turb inlet B 4540 °C
exh.gas press.turb.outlet A 16  mbar exh.gas press.turb.outlet B 16  mbar
TC.speed A 50.330 rpm TC.speed B 50.070 rpm
wastegate position A 0 % wastegate position B 0 %
Lubricating Oil
lub.oil press.engine inlet 4,5 bar
lub.oil temp.engine inlet 84 °C
Cooling Water LT )

cw.press.IC LT inlet 1,19  bar
HT SW
cw.press.engine inlet 1,19 bar sea water press.pump outlet 2,54  bar
cw.temp.engine outlet 864 °C sea water temp.pump inlet 26,0 °C
Bearing

MV No. | °& | 1 2 3 4 5 6 7|
main bearing temperature 100,1 °C |°C | 89,6 |98,5|101,3/101,8| 98,5 |100,8/100,6| 99,2 | 83,9
splash oil temperature 96,8 °C |°C 97,0 | 96,3 | 97,8 | 96,7 | 95,7 | 97,1
Ib-02-2023
SKEVXVE
Lloyd’s Register EMEA
Lloyd's
Register =
ren Sererden
Copenhagen Office

press.crankcase -4 mbar smoke AVL - -

optional values shown as "-"

Remarks:

pressure values above atmosphere

A/ B = cylinder bank

LT/ HT = low / high temp. MV = mean value IC = intercooler
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measurement-no: 11

FAT_75%

16-02-2023, 09:53

Performance Data”"

7R S

¢ N
@AL&

75,2 %

engine type 12V175D-MM atmospheric pressure 1.011 mbar
engine no. 8351488 ambient temperature
turbocharger type TCR12-43052 abs. ambient humidity
turbocharger no. 1342-75/-76 relative humidity
attached pumps 5- lube oil spec.
testbed no. 3 fuel oil spec.
water brake type Froude F0631 LHV fuel
Power Fuel {1/
engine power 1.668,7 kW fuel temp.HP pump inlet 27 °C
engine speed 1.727 rpm fuel press.HP pump inlet 7,7 bar
mean eff.press. 18,7 bar fuel mass flow 1 338,5 kg/h
s.f.0.c (42700kJ/kg,ISO) 204,5 g/kWh
Common Rail
fuel index 81,7 %
current feed duration A MV 16 ms current feed duration B MV 1,6 ms
current feed timing A MV 7,3 °KW current feed timing B MV 7,3 °KW
Charge Air
air temp.compr.inlet B 229 °C
charge air temp. A 383 °C charge air temp. B 379 °C
charge air press. B 2.640 mbar
Exhaust Gas
MV cyl.| 1 2 3 4 5 6
temp. cylinder outlet (A) 509,7 °C A |510,0|504,0|519,0|515,0|507,0|503,0
temp. cylinder outlet (B) 513,0 °C B |510,0|500,0|519,0|531,0|506,0|512,0
exh.gas temp.turb inlet A 537,0 °C exh.gas temp.turb inlet B 5330 °C
exh.gas press.turb.outlet A 37 mbar exh.gas press.turb.outlet B 37 mbar
TC.speed A 59.630 rpm TC.speed B 59.390 rpm
wastegate position A 17 % wastegate position B 17 %
Lubricating Oil
lub.oil press.engine inlet 4,5 bar
lub.oil temp.engine inlet 84 °C
Cooling Water LT )
cw.press.IC LT inlet 1,569  bar
HT SW
cw.press.engine inlet 1,39 bar sea water press.pump outlet 3,13  bar
cw.temp.engine outlet 868 °C sea water temp.pump inlet 252 °C
Bearin
. MV [No.|®® [ 1 | 2| 3| a5 |6 | 7 |
main bearing temperature 105,1 °C |°C | 90,7 |102,7|107,1|107,9/102,4|/105,8/106,0|103,9| 84,6
splash oil temperature 99,0 °C |°C 96,9 | 98,4 |100,6| 99,5 | 98,3 |100,1
\b~02-2023
Lloyd’s Register EMEA o SKEVX\/E
& Loyds
oren Serensen Register
Copenhagen Office
press.crankcase -8 mbar smoke AVL - -
LT /HT = low / high temp. MV = mean value IC = intercooler

optional values shown as "-" pressure values above atmosphere

Remarks:

A B = cylinder bank
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measurement-no: 12

FAT_85%

Performance Data

ARl

o
16-02-2023, 10:24 85’3 %
engine type 12V175D-MM atmospheric pressure 1.011  mbar
engine no. 8351488 ambient temperature # 16,5 °C
turbocharger type TCR12-43052 abs. ambient humidity N, 546 glkg
turbocharger no. 1342-75/-76 relative humidity Y p 4T %
attached pumps 5- lube oil spec. Shell Rimula R6 MS 10W-40
testbed no. 3 fuel oil spec. 4/ _ MGO
water brake type Froude F0631 LHV fuel ;}2&9_66 kJ/kg
Power Fuel N
engine power 1.892,5 kW fuel temp.HP pump inlet 25
engine speed 1.802 rpm fuel press.HP pump inlet 7,8 -
mean eff.press. 20,3 bar fuel mass flow 1 380,7 il
s.f.o.c (42700kJ/kg,ISO) 202,7 g/kWh
Common Rail
fuel index 88,7 %
current feed duration A MV 1,8 ms current feed duration B MV 1,8 ms
current feed timing A MV 10,8 °KW current feed timing B MV 10,8 °KW
Charge Air
air temp.compr.inlet B 241 °C
charge air temp. A 39,1 °C charge air temp. B 388 °C
charge air press. B 2.740 mbar
Exhaust Gas
MV cyl.| 1 2 3 4 5 6
temp. cylinder outlet (A) 5420 °C A |541,0(535,0|551,0|547,0|541,0|537,0
temp. cylinder outlet (B) 5450 °C B |543,0(533,6 |553,0561,6|536,0|543,0
exh.gas temp.turb inlet A 568,0 °C exh.gas temp.turb inlet B 5650 °C
exh.gas press.turb.outlet A 43 mbar exh.gas press.turb.outlet B 43 mbar
TC.speed A 61.130 rpm TC.speed B 60.830 rpm
wastegate position A 21 % wastegate position B 21 %
Lubricating Oil
lub.oil press.engine inlet 4,5 bar
lub.oil temp.engine inlet 84 °C
Cooling Water LT .
cw.press.IC LT inlet 1,68 bar
HT sw
cw.press.engine inlet 1,45  bar sea water press.pump outlet 3,36 bar
cw.temp.engine outlet 86,9 °C sea water temp.pump inlet 251 °C
Bearin
. Mv No. [ 53| 1 2 3 4 5 6 | e
main bearing temperature 106,7 °C |°C |91,3|103,8/108,9/110,2(103,4/107,4/107,9/105,6| 84,8
splash oil temperature 100,2 °C |°C 97,3 | 99,8 [102,1/100,9| 99,5 |101,7
[b-02-2023
SKEVXVE
Lloyd's Register EMEA ]
\?@ E Lloyd's
le~— Register »
oren Serensen
Copenhagen Office
press.crankcase -9 mbar smoke AVL - -

optional values shown as "-"

Remarks:

pressure values above atmosphere

A B = cylinder bank

LT /HT = low / high temp.

56

MV = mean value

IC = intercooler



measurement-no: 13

FAT_90%

Performance Datg-*a

SO AR

o

16-02-2023, 10:47 90’2 %o

engine type 12V175D-MM atmospheric pres‘suf? H 1.011  mbar
engine no. 8351488 ambient temperature- 16,8 °C
turbocharger type TCR12-43052 abs. ambient humidity %+ 5,45 glkg
turbocharger no. 1342-75/-76 relative humidity ! 46 %
attached pumps 5- lube oil spec.

testbed no. 3 fuel oil spec. ‘ MGO
water brake type Froude F0631 LRV fuel © 42.966 kJ/kg
Power Fuel

engine power 2.001,5 kW fuel temp.HP pump inlet °C
engine speed 1.835 rpm fuel press.HP pump inlet bar
mean eff.press. 21,1 bar fuel mass flow 1 ‘Ka/h
s.f.o.c (42700kJ/kg,ISO) g/kWh
Common Rail
fuel index 923 %
current feed duration A MV 1,8 ms current feed duration B MV 1,8 ms
current feed timing A MV 11,7 °KW current feed timing B MV 11,7 °KW
Charge Air
air temp.compr.inlet B 244 °C
charge air temp. A 39,4 °C charge air temp. B 39,1 °C
charge air press. B 2.810 mbar
Exhaust Gas
MV cyl. | 1 2 3 4 5 6
temp. cylinder outlet (A) 5584 °C A |557,0551,0|567,0|566,3 |557,0|552,0
temp. cylinder outlet (B) 561,1 °C B [557,5|551,0(570,0|577,0|553,0|558,0
exh.gas temp.turb inlet A 586,0 °C exh.gas temp.turb inlet B 5830 °C
exh.gas press.turb.outlet A 46 mbar exh.gas press.turb.outlet B 46 mbar
TC.speed A 61.930 rpm TC.speed B 61.660 rpm
wastegate position A 23 % wastegate position B 23 %
Lubricating Oil
lub.oil press.engine inlet 4,5 bar
lub.oil temp.engine inlet 84 °C
Cooling Water LT
B cw.press.IC LT inlet 1,72  bar
L sw
cw.press.engine inlet 1,48 lzar sea water press.pump outlet 3,47 bar
cw.temp.engine outlet 871 °C sea water temp.pump inlet 249 °C
Bearin
’ MV No. | 53| 1 2 3 | 4 5 6 7 | %R
main bearing temperature 107,7 °C |[°C | 91,6 |104,7/110,0(111,3/104,2(/108,3/108,8|106,4| 85,1
splash oil temperature 101,14 °C |°C 98,2 (100,7(103,0{101,9|100,3|102,6
[6-01-~202%
— SIKEVXVE
Lloyd’s Register EMEA [ |
é@ Lloyd's
W 5 Register
ren Serensen b
Copenhagen Office
press.crankcase -9 mbar smoke AVL - - -

optional values shown as "-"

Remarks:

pressure values above atmosphere

A B = cylinder bank

LT /HT = low / high temp. MV = mean value IC = intercooler
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measurement-no: 14

FAT_100%-1

}/\.

¥

Performance Da‘f"é

S

o,
16-02-2023, 11:24 1 00’2 %o
engine type 12V175D-MM atmospheric pres§ijn§"' 1.011 mbar
engine no. 8351488 ambient temperature . .~ o 17,6 °C
turbocharger type TCR12-43052 abs. ambient humidity * . 556 glkg
turbocharger no. 1342-75/-76 relative humidity 7 45 %
attached pumps 5- lube oil spec. Shell Rimula R6 MS 10W-40
testbed no. 3 fuel oil spec. vy 4 MGO
water brake type Froude F0631 LHV fuel 42.966 kJ/kg
Power Fuel \
engine power 2.2245 kW fuel temp.HP pump inlet 426 °C
engine speed 1.902 rpm fuel press.HP pump inlet i 7:7= bar
mean eff.press. 22,6  bar fuel mass flow 1 450,17 kg/h
s.f.0.c (42700kJ/kg,ISO) 203,8 g/kWh
Common Rail
fuel index 1000 %
current feed duration A MV 1,8 ms current feed duration B MV 1,8 ms
current feed timing A MV 11,7 °KW current feed timing B MV 11,7 °KW
Charge Air
air temp.compr.inlet B 253 °C
charge air temp. A 39,8 °C charge air temp. B 396 °C
charge air press. B 2.890 mbar
Exhaust Gas
T\ cyl.| 1 2 3 4 5 6
temp. cylinder outlet (A) 5926 °C A |589,6|585,0/601,0/601,0|593,0|586,0
temp. cylinder outlet (B) 596,4 °C B |590,5|584,5|606,0|615,8|590,0|591,5
exh.gas temp.turb inlet A 629,0 °C exh.gas temp.turb inlet B 6250 °C
exh.gas press.turb.outlet A 53 mbar exh.gas press.turb.outlet B 53 mbar
TC.speed A 63.640 rpm TC.speed B 63.260 rpm
wastegate position A 27 % wastegate position B 27 %
Lubricating Oil
lub.oil press.engine inlet 4,5 bar
lub.oil temp.engine inlet 84 °C
Cooling Water LT .
- cw.press.IC LT inlet 1,82 bar
o swW
cw.press.engine inlet 1,55 bar sea water press.pump outlet 3,71 bar
cw.temp.engine outlet 87,1 °C sea water temp.pump inlet 242 °C
Bearin
g MV No. | *¢& | 1 2 3 | 4| 5 6 7 | ek
main bearing temperature 109,2 °C |°C |92,2 (106,2/111,8/113,2/105,6/109,6/110,4/108,0| 85,1
splash oil temperature 102,56 °C |°C 99,4 (102,1(104,5(103,1(101,5/104,1
Ib-01-2073
Lloyd’s Register EMEA _ SKE_\/)(VE
g Loyd's
oren Sm&% Register
Copenhagen Office
-9 mbar smoke AVL L7 = =

press.crankcase

optional values shown as "-"

Remarks:

pressure values above atmosphere

A/ B = cylinder bank LT /HT = low/ high temp.
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MV = mean value

IC = intercooler



measurement-no: 15

FAT_100%-2

Performance Data

4

o

[\
16-02-2023, 12:26 100’2 %o £\
engine type 12V175D-MM atmospheric pressure 1.011  mbar
engine no. 8351488 ambient temperaturess, 18,4 °C
turbocharger type TCR12-43052 abs. ambient humidity., 561 gl/kg
turbocharger no. 1342-75/-76 relative humidity . 43 %
attached pumps 5- lube oil spec. . Shell Rimula R6 MS 10W-40
testbed no. 3 fuel oil spec. i MGO
water brake type Froude F0631 LHV fuel 42.966 kJ/kg
Power Fuel [
engine power 22251 kW fuel temp.HP pump inlet
engine speed 1.902 rpm fuel press.HP pump inlet
mean eff.press. 22,6 bar fuel mass flow 1
s.f.o.c (42700kJ/kg,ISO)
Common Rail
fuel index 1000 %
current feed duration A MV 1,8 ms current feed duration B MV 1,8 ms
current feed timing A MV 11,7 °KW current feed timing B MV 11,7 °KW
Charge Air
air temp.compr.inlet B 26,3 °C
charge air temp. A 40,5 °C charge air temp. B 404 °C
charge air press. B 2.900 mbar
Exhaust Gas
MV cyl.| 1 2 3 4 5 6
temp. cylinder outlet (A) 5932 °C A |591,0|586,0|603,0|602,0|591,0586,0
temp. cylinder outlet (B) 597,3 °C B [592,0(584,3(607,0(617,4|591,0|592,0
exh.gas temp.turb inlet A 630,0 °C exh.gas temp.turb inlet B 6250 °C
exh.gas press.turb.outlet A 53 mbar exh.gas press.turb.outlet B 53 mbar
TC.speed A 63.670 rpm TC.speed B 63.330 rpm
wastegate position A 27 % wastegate position B 27 %
Lubricating Oil
lub.oil press.engine inlet 4,4  bar
lub.oil temp.engine inlet 84 °C
Cooling Water LT .
cw.press.IC LT inlet 1,81  bar
HT SW
cw.press.engine inlet 1,56  bar sea water press.pump outlet 3,72 bar
cw.temp.engine outlet 87,1 °C sea water temp.pump inlet 252 °C
Bearing 3
Mv No. | ¢ | 1 2 3 4 5 6 7 | %R
main bearing temperature 109,1 °C |°C | 92,0 (106,0/111,6(/113,0/105,6(109,5/110,2{107,9| 85,1
splash oil temperature 1024 °C |[°C 99,4 (102,0(104,4|103,0(101,4|104,0
16-02.-2023
Lloyd's Register EMEA SI<tW(VE
@ Lloyd's
Bren Sorengen : Register
Copenhagen Office
‘7 v
press.crankcase -9 mbar smoke AVL - -
MV = mean value IC = intercooler

optional values shown as "-"

Remarks:

pressure values above atmosphere

A B = cylinder bank

LT/ HT = low / high temp.
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measurement-no: 16

Performance Data
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FAT_110% \
0 [ APANES')
16-02-2023, 13:03 " 0’1 %o
engine type 12V175D-MM atmospheric pressure 1.011  mbar
engine no. 8351488 ambient temperature 188 °C
turbocharger type TCR12-43052 abs. ambient humidity © . 559 glkg
turbocharger no. 1342-75/-76 relative humidity Sy M %
attached pumps 5- lube oil spec. Shell Rimula"R6 MS 10W-40
testbed no. 3 fuel oil spec. ~ # MGO
water brake type Froude F0631 LHV fuel «42," 66 kJ/kg
Power Fuel y 4
engine power 2.4442 kW fuel temp.HP pump inlet 27 ¢ 80\
engine speed 1.963 rpm fuel press.HP pump inlet 7,6 © bar
mean eff.press. 24,1 bar fuel mass flow 1 504,3 Kg/hy
s.f.0.c (42700kJ/kg,ISO) 207,6 g/kWh
Common Rail
fuel index 1092 %
current feed duration A MV 1,9 ms current feed duration B MV 1,9 ms
current feed timing A MV 12,8 °KW current feed timing B MV 12,8 °KW
Charge Air
air temp.compr.inlet B 27,0 °C
charge air temp. A 40,7 °C charge air temp. B 406 °C
charge air press. B 2.900 mbar
Exhaust Gas
MV cyl. 1 2 3 4 5 6
temp. cylinder outlet (A) 650,5 °C A |648,0|642,5|663,0|660,0|648,0|641,6
temp. cylinder outlet (B) 6559 °C B |648,8|643,0|666,4|680,0|650,0|647,5 '
exh.gas temp.turb inlet A 698,0 °C exh.gas temp.turb inlet B 693,0 °C
exh.gas press.turb.outlet A 60 mbar exh.gas press.turb.outlet B 60 mbar
TC.speed A 64.170 rpm TC.speed B 63.820 rpm
wastegate position A 36 % wastegate position B 36 %
Lubricating Oil
lub.oil press.engine inlet 4,4  bar
lub.oil temp.engine inlet 84 °C
Cooling Water LT .
cw.press.IC LT inlet 1,89  bar
HT SW
cw.press.engine inlet 1,62  bar sea water press.pump outlet 3,92 bar
cw.temp.engine outlet 876 °C sea water temp.pump inlet 252 °C
Bearin
g Mv [No.[®®| 1 [ 2] 3| 4|5 |6 | 7 %
main bearing temperature 1104 °C |°C |92,5|107,1/113,3/114,5/106,7(110,6(111,6/109,2| 85,4
splash oil temperature 104,14 °C |°C 101,6/103,6(/106,2|104,6|/102,9/105,8
(6-07-2023
Lloyd’s Regisfer EMEA 1= Sl(EVXVE
64(.» LQ Lloyd's
B Register

Soren Sereffsen
Copenhagen Office L/

press.crankcase -10 mbar

smoke AVL -

optional values shown as "-" pressure values above atmosphere A B = cylinder bank LT /HT = low / high temp. MV = mean value

Remarks:
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IC = intercooler



measurement-no: 17

Load limit_600rpm

Performance Data

MA N

0
16-02-2023, 14:12 9’1 /° .
engine type 12V175D-MM atmospﬁé?ic'ﬁfes_sure 1.011 mbar
engine no. 8351488 ambient temperature 174 °C
turbocharger type TCR12-43052 abs. ambient humidity: . 520 g/kg
turbocharger no. 1342-75/-76 relative humidity .~ - 42 %
attached pumps 5- lube oil spec. _~Shell Rimula R6 MS 10W-40
testbed no. 3 fuel oil spec. ; MGO
water brake type Froude F0631 LHV fuel 42.966 kJ/kg
Power Fuel
engine power 201,0 kW fuel temp.HP pump inlet
engine speed 600 rpm fuel press.HP pump inlet
mean eff.press. 6,5 bar fuel mass flow 1
s.f.o.c (42700kJ/kg,I1SO)
Common Rail
fuel index 368 %
current feed duration A MV 1,2 ms current feed duration B MV 12 ms
current feed timing A MV 3 °KW current feed timing B MV 4,3 °KW
Charge Air
air temp.compr.inlet B 348 °C
charge air temp. A 40,3 °C charge air temp. B 390 °C
charge air press. B 50 mbar
Exhaust Gas
MV cyl. | 1 2 3 4 5 6
temp. cylinder outlet (A) 3328 °C A |331,9(352,6|340,3|330,2(329,6|312,0
temp. cylinder outlet (B) 3323 °C B [334,3|333,0|325,7|341,8|325,1|333,6
exh.gas temp.turb inlet A 366,8 °C exh.gas temp.turb inlet B 3678 °C
exh.gas press.turb.outlet A -1 mbar exh.gas press.turb.outlet B -1 mbar
TC.speed A 12.050 rpm TC.speed B 12.060 rpm
wastegate position A 0 % wastegate position B 0 %
Lubricating Oil
lub.oil press.engine inlet 1,7  bar
lub.oil temp.engine inlet 85 °C
Cooling Water LT .
cw.press.IC LT inlet 0,54 bar
HT S
cw.press.engine inlet 0,61  bar sea water press.pump outlet 0,87 bar
cw.temp.engine outlet 878 °C sea water temp.pump inlet 245 °C
Bearing ;
Mv No. | ¢ | 1 2 3 4 5 6 7 |'pee
main bearing temperature 91,5 °C |°C [87,1/904 |91,7|91,9(91,1|921 /918|913 822
splash oil temperature 926 °C |[°C 93,4(933|929(916|91,1|932
press.crankcase 0 mbar smoke AVL - -

optional values shown as "-"

Remarks:

pressure values above atmosphere

A B = cylinder bank
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LT /HT = low/ high temp.

MV = mean value

IC=

intercooler



measurement-no: 18

Load limit_900rpm

16-02-2023, 14:16

Performance Data

)

atmosphericpressure

engine type 12V175D-MM 1.011  mbar
engine no. 8351488 ambient temperatire” 17,1 °C
turbocharger type TCR12-43052 abs. ambient humidity 523 glkg
turbocharger no. 1342-75/-76 relative humidity 43 %
attached pumps 5- lube oil spec. " /Shell Rimula R6 MS 10W-40
testbed no. 3 fuel oil spec. 2y MGO
water brake type Froude F0631 LHV fuel 42.966 kJ/kg
Power Fuel y
engine power 462,7 kW fuel temp.HP pump inlet 31  °C
engine speed 898 rpm fuel press.HP pump inlet Ch 13,1;, bar
mean eff.press. 10,0 bar fuel mass flow 1 94,8/ _kag/h
s.f.o.c (42700kJ/kg,ISO) 2059 g/kWh
Common Rail
fuel index 50,1 %
current feed duration A MV 1,3 ms current feed duration B MV 1,3 ms
current feed timing A MV 4,3 °KW current feed timing B MV 4,3 °KW
Charge Air
air temp.compr.inlet B 306 °C
charge air temp. A 399 °C charge air temp. B 389 °C
charge air press. B 250 mbar
Exhaust Gas
MV cyl. | 1 2 3 4 5 6
temp. cylinder outlet (A) 4731 °C A |464,8|497,5|486,8|469,3 |476,0 |444,1
temp. cylinder outlet (B) 4752 °C B [477,4|471,2|460,4|502,2 |467,4|472,5
exh.gas temp.turb inlet A 521,0 °C exh.gas temp.turb inlet B 5199 °C
exh.gas press.turb.outlet A 0 mbar exh.gas press.turb.outlet B 0 mbar
TC.speed A 22.530 rpm TC.speed B 22.400 rpm
wastegate position A 0 % wastegate position B 0 %
Lubricating Oil
lub.oil press.engine inlet 2,9 bar
lub.oil temp.engine inlet 84 °C
Cooling Water LT .
cw.press.IC LT inlet 0,65 bar
HT sw
cw.press.engine inlet 0,74  bar sea water press.pump outlet 1,32 bar
cw.temp.engine outlet 875 °C sea water temp.pump inlet 28,0 °C
Bearing -

Mv No. | 5% | 1 2 3 4 5 6 7 %
main bearing temperature 90,8 °C |°C |86,4(89,8(91,1[91,2|90,3|91,5|90,9|90,6 |814
splash oil temperature 933 °C |°C 94,3 193,8|93,7 (923|917 | 94,1
press.crankcase 0 mbar smoke AVL - -

optional values shown as "-"

Remarks:

pressure values above atmosphere

A B = cylinder bank LT/ HT = low / high temp.

62

MV = mean value IC=

intercooler



measurement-no: 19

Load limit_1200rpm

Performance Data

[\
16-02-2023, 14:19 51 ’9 3 /°
engine type 12V175D-MM atmosplieric-pressure 1.011 mbar
engine no. 8351488 ambient-temperature 17,0 °C
turbocharger type TCR12-43052 abs. ambienthumidity 526 glkg
turbocharger no. 1342-75/-76 relative humidity” . 4 %
attached pumps 5- lube oil spec. ¢ . Shell Rimula R6 MS 10W-40
testbed no. 3 fuel oil spec. /i MGO
water brake type Froude F0631 LHV fuel 42.966 kJ/kg
Power Fuel
engine power 1.152,4 kW fuel temp.HP pump inlet 30 °C
engine speed 1.199 rpm fuel press.HP pump inlet 74 bar
mean eff.press. 18,6 bar fuel mass flow 1 218,4 kg/h
s.f.o.c (42700kJ/kg,ISO) 190,9 g/kWh
Common Rail
fuel index 771 %
current feed duration A MV 1,7 ms current feed duration B MV 1,7 ms
current feed timing A MV 6,3 °KW current feed timing B MV 6,3 °KW
Charge Air
air temp.compr.inlet B 240 °C
charge air temp. A 4183 ¢ charge air temp. B 40,5 °C
charge air press. B 1.530 mbar
Exhaust Gas
MV cyl. | 1 2 3 4 5 6
temp. cylinder outlet (A) 4855 °C A |476,0|491,0|500,0|495,0|484,0|467,0
temp. cylinder outlet (B) 4892 °C B |479,0|479,0|493,0/510,0|491,0|483,0
exh.gas temp.turb inlet A 556,0 °C exh.gas temp.turb inlet B 5530 °C
exh.gas press.turb.outlet A 11 mbar exh.gas press.turb.outlet B 11 mbar
TC.speed A 47.160 rpm TC.speed B 46.980 rpm
wastegate position A 0 % wastegate position B 0 %
Lubricating Oil
lub.oil press.engine inlet 4,1  bar
lub.oil temp.engine inlet 84 °C
Cooling Water LT .
cw.press.IC LT inlet 0,83 bar
HT sw
cw.press.engine inlet 0,93 bar sea water press.pump outlet 1,87 bar
cw.temp.engine outlet 876 °C sea water temp.pump inlet 276 °C
Bearin
‘ M [No. | 1 | 2 | 3| 4|5 | 6 | 7 |
main bearing temperature 934 °C |°C |87,0[92,3|94,4|942|92,4|94,1|935|928 81,9
splash oil temperature 96,0 °C |°C 96,6 | 956 | 96,5 | 95,6 | 94,9 | 96,7
press.crankcase -1 mbar smoke AVL - -

optional values shown as "-"

Remarks:

pressure values above atmosphere

A B = cylinder bank LT/ HT = low / high temp.
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MV = mean value

IC = intercooler



measurement-no: 20

Load limit_1500rpm

16-02-2023, 14:22

Performance Data
80,6 °/

7N

engine type 12V175D-MM atmosphericpressure 1.011  mbar
engine no. 8351488 ambient témperature 172 “°C
turbocharger type TCR12-43052 abs. ambient humidity 5,38 g/kg
turbocharger no. 1342-75/-76 relative humidity ~ .- 4 %
attached pumps 5- lube oil spec. . Shell Rimula R6 MS 10W-40
testbed no. 3 fuel oil spec. MGO
water brake type Froude F0631 LHV fuel 42.966 kJ/kg
Power Fuel p
engine power 1.789,2 kW fuel temp.HP pump inlet 28 °C
engine speed 1.500 rpm fuel press.HP pump inlet ¢ 7,5 bar
mean eff.press. 23,1 bar fuel mass flow 1 ", 336,8 kg/h
s.f.o.c (42700kJ/kg,I1SO) . 1189,7 g/kWh
Common Rail a \,/"'7
fuel index 953 %
current feed duration A MV 20 ms current feed duration B MV 1,9 ms
current feed timing A MV 9,2 °KW current feed timing B MV 9,2 °KW
Charge Air
air temp.compr.inlet B 240 °C
charge air temp. A 394 °C charge air temp. B 38,7 °C
charge air press. B 2.650 mbar
Exhaust Gas
MV cyl. 1 2 3 4 L] 6
temp. cylinder outlet (A) 5035 °C A [498,0(500,0(517,0|511,0|505,0 | 490,0
temp. cylinder outlet (B) 506,3 °C B |502,0|494,0(515,0|524,0|503,0|500,0
exh.gas temp.turb inlet A 5450 °C exh.gas temp.turb inlet B 541,0 °C
exh.gas press.turb.outlet A 32 mbar exh.gas press.turb.outlet B 32 mbar
TC.speed A 58.760 rpm TC.speed B 58.590 rpm
wastegate position A 13 % wastegate position B 13 %
Lubricating Oil
lub.oil press.engine inlet 4,5 bar
lub.oil temp.engine inlet 84 °C
Cooling Water LT )
cw.press.IC LT inlet 1,30 bar
HT sw
cw.press.engine inlet 1,16 bar sea water press.pump outlet 2,56 bar
cw.temp.engine outlet 876 °C sea water temp.pump inlet 275 °C
Bearing :
mv No. | S¢& | 1 2 | 3| 4|5 | 6 |7 |%&
main bearing temperature 981 °C |°C |87,7|96,3(100,1/100,0| 96,5 | 98,8 | 98,9 | 96,2 | 82,6
splash oil temperature 98,7 °C |°C 98,7 198,0 99,8 98,9 97,7 | 99,2
press.crankcase -6 mbar smoke AVL - -
LT/ HT = low / high temp. MV = mean value IC = intercooler

optional values shown as "-"

Remarks:

pressure values above atmosphere

A B = cylinder bank
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measurement-no: 21

Load limit_1800rpm

Performance Data

16-02-2023, 14:25 99’5
engine type 12V175D-MM atmospheric.press 1.011  mbar
engine no. 8351488 ambient témpergﬂg‘ure 174 °C
turbocharger type TCR12-43052 abs. ambient humidity 548 glkg
turbocharger no. 1342-75/-76 relative humidity” . N 4 %
attached pumps 5- lube oil spec. > # 4 Shell Rimula R6 MS 10W-40
testbed no. 3 fuel oil spec. > MGO
water brake type Froude F0631 LHV fuel 42.966 kJ/kg
Power Fuel
engine power 2.209,2 kW fuel temp.HP pump inlet
engine speed 1.801 rpm fuel press.HP pump inlet
mean eff.press. 23,7 bar fuel mass flow 1
s.f.o.c (42700kJ/kg,ISO)
Common Rail
fuel index 1033 %
current feed duration A MV 1,9 ms current feed duration B MV 1,9 ms
current feed timing A MV 10,4 °KW current feed timing B MV 10,4 °KW
Charge Air
air temp.compr.inlet B 248 °C
charge air temp. A 412 °C charge air temp. B 40,8 °C
charge air press. B 2.890 mbar
Exhaust Gas
MV cyl. | 1 2 3 4 5 6
temp. cylinder outlet (A) 587,8 °C A |584,6|582,6|601,0597,0|584,7|577,0
temp. cylinder outlet (B) 5925 °C B |587,0(579,0|600,6 |613,8|587,0|587,7
exh.gas temp.turb inlet A 622,9 °C exh.gas temp.turb inlet B 6186 °C
exh.gas press.turb.outlet A 48 mbar exh.gas press.turb.outlet B 48 mbar
TC.speed A 62.540 rpm TC.speed B 62.250 rpm
wastegate position A 30 % wastegate position B 30 %
Lubricating Oil
lub.oil press.engine inlet 4,5 bar
lub.oil temp.engine inlet 84 °C
Cooling Water LT
cw.press.IC LT inlet 1,67 bar
HT sw
cw.press.engine inlet 144 bar sea water press.pump outlet 3,39  bar
cw.temp.engine outlet 876 °C sea water temp.pump inlet 271 °C
Bearin
4 MV No. |°¢(F | 1 | 2 | 3 | 4|5 |6 | 7 T
main bearing temperature 102,9 °C |[°C | 88,8|100,2/105,7(106,0{100,6(103,4/103,9/100,5| 83,4
splash oil temperature 1005 °C |°C 97,4 (100,0(102,4(101,5| 99,8 {102,1
press.crankcase -9 mbar smoke AVL - -

optional values shown as "-*

Remarks:

pressure values above atmosphere

A B = cylinder bank

LT/ HT = low / high temp.
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MV = mean value

IC=
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measurement-no: 22

Load limit_1900rpm

Performagc.e Data

7
2
i

CTAVANEY |

4, o,
16-02-2023, 14:27 99,6 § /°/
engine type 12V175D-MM atmogﬁherquﬁres§u!e 1.011  mbar
engine no. 8351488 ambient terﬁper/at’u)j_e 176 °C
turbocharger type TCR12-43052 abs. ambient hu'mi?]itw g 5,68 glkg
turbocharger no. 1342-75/-76 relative humidity . 45 %
attached pumps 5- lube oil spec. imula R6 MS 10W-40
testbed no. 3 fuel oil spec. AN MGO
water brake type Froude F0631 LHV fuel 1;42.966 kJ/kg
Power Fuel -

engine power 2.210,7 kW fuel temp.HP pump inlet 27 °C
engine speed 1.902 rpm fuel press.HP pump inlet 7,8 bar
mean eff.press. 22,5 bar fuel mass flow 1 4459 kg/h

s.f.o.c (42700kJ/kg,ISO) 203,1 g/kWh
Common Rail
fuel index 986 %
current feed duration A MV 1,7 ms current feed duration B MV 1,7 ms
current feed timing A MV 11,7 °KW current feed timing B MV 11,7  °KW
Charge Air

air temp.compr.inlet B 248 °C
charge air temp. A 40,7 °C charge air temp. B 40,5 °C

charge air press. B 2.895 mbar
Exhaust Gas

MV cyl.| 1 2 3 4 5 6

temp. cylinder outlet (A) 587,0 °C A |585,0|580,0|597,0|596,0|584,0|580,0
temp. cylinder outlet (B) 591,3 °C B |586,0/581,0/599,0611,0|585,0|586,0
exh.gas temp.turb inlet A 622,0 °C exh.gas temp.turb inlet B 617,0 °C
exh.gas press.turb.outlet A 52 mbar exh.gas press.turb.outlet B 52 mbar
TC.speed A 63.360 rpm TC.speed B 63.160 rpm
wastegate position A 28 % wastegate position B 28 %
Lubricating Oil
lub.oil press.engine inlet 4,5 Dbar
lub.oil temp.engine inlet 84 °C
Cooling Water LT .

cw.press.IC LT inlet 1,81  bar
HT SW
cw.press.engine inlet 1,56  bar sea water press.pump outlet 3,72 bar
cw.temp.engine outlet 86,9 °C sea water temp.pump inlet 256 °C
Bearing ;

Mv No. | g | 1 2 3 4 5 6 7 |%eE

main bearing temperature 106,3 °C |°C | 89,9 |103,4/109,2|110,1/103,5(106,7(107,4/104,2| 84,0
splash oil temperature 101,7 °C |°C 98,8 |1101,2/103,8|102,4/100,7(103,4 J
press.crankcase -10 mbar smoke AVL - -

optional values shown as "-"

Remarks:

pressure values above atmosphere

A B = cylinder bank

LT /HT = low/ high temp.
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MV = mean value

IC = intercooler



MAN Energy Solutions

Engine type 12V175DMM

Software and display versions
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Actual running hours after FAT may differ from the value above.
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Im Tiefen See 45 - DE - 64293 Darmstadt

i‘;\\ Hottinger Briiel & Kjaer GmbH
umy
W Tel. +49/(0)6151/803-436 - E-Mail: DAkkScal@hbkworld.com

HOTTINGER BRUEL & KJ&ER

Akkreditiertes Kalibrierlaboratorium nach
Accredited calibration laboratory according to

DIN EN ISO/IEC 17025:2018
Mitglied im

Member of

Deutschen Kalibrierdienst

Kalibrierschein
Calibration certificate

N X
SN
sk ([ DAKKS
N Deutsche

Gy NS W
AR Akkreditierungsstelle

D-K-12029-01-00

99081

D-K-

Kalibrierzeichen [12029-01-00

Calibration mark 2021-10

Gegenstand Drehmomentaufnehmer

Object Torque Transducer

Hersteller Hottinger Baldwin Messtechnik GmbH, DE -
Manufacturer Darmstadt

Typ T40FM/50 kN-m

Type

Serien-Nr. 153212007

(Prifmittel-Nr.)

Serial number

(Test equiment no.)

Eigentimer MAN Energy Solutions SE; DK - 9900
Owner Frederikshavn

Auftragsnummer 440048917

Order No.

Anzahl der Seiten des Kalibrierscheines 9

Number of pages of the certificate

Datum der Kalibrierung 2021-10-21
Date of calibration

Dieser Kalibrierschein dokumentiert
die metrologische Riickfilhrung auf
nationale Normale zur Darstellung der
Einheiten in Ubereinstimmung mit dem
Internationalen Einheitensystem (Sl).
Die DAKKS ist Unterzeichner der multi-
lateralen Ubereinkommen der
European co-operation for Accredi-
tation (EA) und der International
Laboratory Accreditation Cooperation
(ILAC) zur gegenseitigen Anerkennung
der Kalibrierscheine.

Fiur die Einhaltung einer ange-
messenen Frist zur Wiederholung der
Kalibrierung ist der Benutzer
verantwortlich.

This calibration certificate documents
the metrological traceability to national
standards, which realize the units of
measurement  according to  the
International System of Units (Sl).

The DAKKS is signatory to the mutual
agreements of the European co-
operation for Accreditation (EA) and of
the International Laboratory Accredi-
tation Cooperation (ILAC) for the
multilateral recognition of calibration
certificates.

The user is obliged to have the object
recalibrated at appropriate intervals.

Dieser Kalibrierschein darf nur vollsténdig und unveréndert weiterverbreitet werden. Ausziige oder Anderungen beddirfen
der Genehmigung des ausstellenden Kalibrierlaboratoriums. Kalibrierscheine ohne Unterschrift haben keine Gliltigkeit.

This calibration certificate may not be reproduced other than in full except with the permission of the issuing laboratory.

Calibration certificates without signature are not valid.

Stempel
Seal

D-K-
12029-01-00

DKO
Meckel

17 Datum Stellv. Leiter des Kalibrierlaboratoriums Bearbeiter
\“90 09‘9 Date Deputy Head of the calibration laboratory ~ Person in charge

2021-10-25 /%6

Zu i u_Jr'L; }\ S 6>

Zournatzidis

Zertifiziert nach 1ISO 9001 und ISO 14001 (DQS-000001)  Akkreditiert als EMV-Priiflab. (Reg.-Nr. D-PL-12029-01)  Seite / Page 1(9)
Certified according to ISO 9001 and ISO 14001 by DQS Accredited as EMC testing laboratory by DAkkS
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99081

D-K-
12029-01-00

2021-10

Kalibriereinrichtung
Torque reference standard

25kN‘m  Drehmoment-BNME (s. DAkkS-Akkreditierungsurkunde vom 2020-09-09)
(see DAKKS accreditation certificate dated 2020-09-09)

Anschlussmessunsicherheit: bis 20 kN-m <= 0,008 %; von 25 kN'm bis 25 kN-m <= 0,01 %
up to 20 kN-m <= 0,008 %; from 25 kN-m to 25 kN-m <= 0,01 %

Best measurement capability

der eingestellten Drehmomentstufe
of the torque step selected

Kalibrierbedingungen
Calibration conditions
Umgebungstemperatur:
Ambient temperature
Umgebungsfeuchte:
Environmental humidity

Die Kalibrierung ist nur giiltig bei Verwendung des unten beschriebenen Ausgeber-Typs.
The calibration is only valid if a signal conditioner of the same type as described below is used.

Anfang / Begin: (221%1) °C Ende / End:

(47 £ 2) %rel.

(222%1) °C

Angaben zum Aufnehmer

Transducer data
Stator; Serien-Nr.:
Stator; serial number
Statorversorgung:
Stator supply

Nullsignal (ausgebaut):
Zero signal (unmounted)

T40FM-Stator; 253770040

59983,8 Hz

Einbauteile der Kalibrierung:

Mounting parts for calibration

DAkkS-Standard
DAkkS-standard

Angaben zum Kabel:
Cable data

Laboreig. Anschlusskabel 6 m
Owned by the laboratory: connection cable 6 m

Aufnehmerversorgung:

Transducer supply voltage

5V; DC

Rev.2.1.37
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2021-10

Angaben zum Ausgeber und Anzeiger
Signal conditioner and indicator data

Grundgerat:
System
Identifizierung:
Identification
Verstarkertyp:
Amplifier type

Identifizierung:
Identification

Firmware-Version:

Firmware version
Messkanal:
Measuring channel
Messbereich:
Measuring range
Filter:

Filter
Kalibriersignal:
Calibration signal
Anschlussart:
Type of connection
Anzeigertyp:
Indicator type
Identifizierung:
Identification
Software:
Software

Anzeigeranpassung:

Indicator adaptation

HBM-MGCplus

2310-30786

HBM-ML60B

DKD118

P5.50

200000,0 Hz

0,1 Hz Bessel

13052,9 Hz

Standard

PC

PR1396

dkkk

(Eigentum des Kalibrierlaboratoriums)
(owned by the calibration laboratory)

(Eigentum des Kalibrierlaboratoriums)
(owned by the calibration laboratory)

(Eigentum des Kalibrierlaboratoriums)
(owned by the calibration laboratory)

Sonstiges
Other data

Gemessen im Teilbereich bis 25 kN-m.
Measured in the subrange up to 25 kN-m.

Rev. 2,137
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Kalibrierverfahren / calibration procedure
Die Kalibrierung wurde geméR der Norm DIN 51309:2005 durchgefiihrt:

1) 3-malige Vorbelastung vor Kalibrierung in der jeweiligen Drehmomentrichtung mit 100% des
Kalibrierbereichsendwertes (diese Vorbelastung ist vor jeder Benutzung zu wiederholen!)

2) Die Belastungsrichtungen und Einbaustellungen sind in der Tabelle der Messdaten angegeben.
3) Einbaustellungen: 3x120°
4) Drehmomentvektor: horizontal

Alle Messwerte und berechneten Werte sind um die jeweilige Nullanzeige reduziert. Die Ergebnisse sind in
der letzten Stelle gerundet.

"AE" = Anzeigeeinheiten.

Korrekturen laut Akkreditierung sind beriicksichtigt.

Die Kalibrierung erfolgt im Anlieferzustand (as found), relevante Informationen oder davon abweichende
Bedingungen sind auf Seite 3 unter Sonstiges, bzw. Anzeigeranpassung dokumentiert.

The calibration was performed according to the standard DIN 51309:2005:
1) 3times preloading with 100% calibration torque in the respective torque direction prior to calibration (this kind of loading has to
be repeated each time the transducer is used!)

2) Load direction and mounting positions are listed in the table measuring data.

3) Mounting positions: 3x120°

4) Torque vector: horizontal

All measured values and calculated results have been reduced by the indication at zero load.

"AE" = Indication units.
Corrections according to accreditation included.

The calibration is carried out as found, relevant information or conditions deviating from this are documented on page 3 under Other
data or Indicator adaption.

Messunsicherheit / Measurement uncertainty

Angegeben ist die erweiterte Messunsicherheit, die sich aus der Standardmessunsicherheit durch
Multiplikation mit dem Erweiterungsfaktor k=2 ergibt. Sie wurde gemaR EA-4/02 M: 2013 und DIN
51309:2005 Anhang C bestimmt. Der Wert der Messgrofe liegt mit einer Wahrscheinlichkeit von 95% im
zugeordneten Werteintervall.

Ein Anteil flir die Langzeitstabilitét des Kalibriergegenstandes ist nicht enthalten.

The uncertainties shown are the expanded uncertainties (k=2), which are calculated according to EA-4/02 M: 2013 and DIN

51309:2005 appendix C. The results of the calibration are within a confidence level of 95%. A statement about long-term stability of
the calibration object is not made.

Konformitét / Statement of conformity

Die Konformitatsaussage flir den auf Seite 1 benannten Kalibriergegenstand bezieht sich auf die in der
Norm DIN 51309:2005 definierten Klassifizierungen.

Zusatzlich erfolgt auf der letzten Seite eine Bestétigung, dass der Kalibriergegenstand fiir die dort
abgedruckten, im Rahmen der Kalibrierung ermittelten Merkmale, die vom Hersteller veréffentlichten bzw.
vertraglich vereinbarten Spezifikationen, einhéit.

Tffve statement of conformity for the calibration device named on page 1 applies to the classification specified in the standard DIN
51309:2005.

In addition a statement on the last page shows that the calibration device meets the specifications published by the manufacturer or
agreed by contract that were tested within the scope of the calibration.

Rev. 2137
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1 Kalibrierergebnis / calibration results

(Erweiterungsfaktor / coverage factor k = 2)

Dreh- Fall / case (I) Fall / case (Il)
moment Signal rel. Messunsicherheit / rel. uncertainty Signal rel. Uns.-intervall
torque signal Ausgleichsfunktion / interpolation signal rel. uncert. interval
My in kN-m Y inHz kubisch / cubic, in % linear, in % Y, in Hz linear, in %
Rechtsdrehmoment / clockwise torque
0 0,0 0,1
3 1799,7 0,020 0,039 1799,9 0,041
5 2999,8 0,015 0,022 3000,1 0,029
T 4199,4 0,014 0,031 4199,9 0,034
10 5999,5 0,012 0,020 6000,0 0,023
12 7199,5 0,013 0,019 7199,9 0,024
15 9000,0 0,011 0,011 9000,4 0,018
20 12000,1 0,011 0,011 12000,4 0,013
25 15000,7 0,010 0,013 15000,7 0,012
Linksdrehmoment / anticlock torque
0 0,0 0.1
-3 -1800,1 0,021 0,021 -1800,3 0,048
-5 -3000,0 0,017 0,019 -3000,4 0,038
-7 -4200,0 0,016 0,018 -4200,4 0,030
-10 -6000,0 0,012 0,017 -6000,5 0,021
-12 -7200,2 0,011 0,012 -7200,6 0,018
-15 -9000,5 0,011 0,011 -9000,8 0,017
-20 -12000,5 0,011 0,011 -12000,7 0,015
-25 -15001,2 0,010 0,012 -15001,2 0,011

2 Klasseneinstufung nach DIN 51309 / Classification according to DIN 51309

Klasse
Class

Fall / case (l)

kubische Ausgleichsfunktion
cubic interpolation
von - bis / from - to, in kN-m

lineare Ausgleichsfunktion
linear interpolation
von - bis / from - to, in kN-m

Fall / case (ll)
lineare Ausgleichsfunktion
linear interpolation
von - bis / from - to, in kN-m

0,05
0,1
0,2
0,5

Rechtsdrehmoment / clockwise torque
3 2

1
2
5

3 25

3 25

Linksdrehmoment / anticlockwise torque

0,05 -3
0,1
0,2

0,5

-25

1
2
5

-3

Rev.2.1.37
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3 Interpolationsgleichungen / interpolation equations

SinHz MinkN-m

Die Interpolationsgleichungen wurden nach der Methode der kleinsten Fehlerquadrate aus den
Mittelwerten aller Einbaulagen ermittelt.
The interpolation equation was calculated using the least square method and is based on the average values of all mounting

positions.
3.1 Fall (1), Kubische Interpolationsgleichung / Case (i), Cubic interpolation equation
3.1.1 Rechtsdrehmoment / clockwise torque
S; = 599,881 M, + 0,0086 -Mz+  -0,000108 M3
M, = 0,001667 =S+ -4E-011 - 82 + 8,3E-016 - 53
3.1.2 Linksdrehmoment / anticlockwise torque
S, = 600,013 - M, + 0,0012 - M2+ 0,000102 - M3
M, = 0,00166663 - S; + -5E-012 - S§2 + -7,8E-016 - §2
3.2 Fall (I), Lineare Interpolationsgleichung / Case (i), Linear interpolation equation
3.2.1 Rechtsdrehmoment 3.2.2 Linksdrehmoment 3.2.3 Rechts- und Linksdrehmoment
clockwise torque anticlockwise torque clockwise and anticlockwise torque
S, = 600,001 - M, ‘Sai = 600,032 <M, S, = 600,017 - M;
M, = 0,00166666 - S; M_; = 0,00166658 - S M, = 0,00166662 - S
3.3 Fall (ll), Lineare Interpolationsgleichung / Case (li), Linear interpolation equation

3.3.1 Rechtsdrehmoment
clockwise torque

3.3.2 Linksdrehmoment
anticlockwise torque

3.3.3 Rechts- und Linksdrehmoment
clockwise and anticlockwise torque

S: = 600,018 - M, 1Sy = 600,048 - M, S, = 600,033 - M
M, = 0,00166662 - S M, = 0,00166653 - S M, = 0,00166658 - S,
4  KenngroRen nach DIN 51309 / Ciassification criteria according to DIN 51309
Fall / case (1) Fall / case (ll)
% T ETE L |50 BTk bl ETE
K [Yl | 1Yl Y ¥ IYal [ 1Yol | Yo | [Yal | Ya

iNnkN'm| in% | in% | in% | in% | in% | in% | in% | in% | in% | in% |inkN-m
25 0,001 | 0,002 - 0,000 | 0,004 | 0,001 | 0,002 - - 0,002 | 0,00017
20 0,001 | 0,006 = -0,001 | 0,001 | 0,001 | 0,006 = 0,005 | 0,000 | 0,00017
15 0,002 | 0,008 = 0,002 | -0,001 | 0,002 | 0,008 - 0,011 | 0,001 | 0,00017
12 0,003 | 0,013 - -0,002 | -0,007 | 0,003 | 0,013 - 0,014 | -0,004 | 0,00017
10 0,007 | 0,007 - 0,000 | -0,008 | 0,007 | 0,007 = 0,017 | -0,003 | 0,00017
7 0,010 | 0,014 - -0,003|-0,014| 0,010 | 0,014 - 0,029 | -0,006 | 0,00017
5 0,010 | 0,017 c 0,005 | -0,008 | 0,010 | 0,017 = 0,027 | 0,000 | 0,00017
3 0,006 | 0,028 - -0,001 | -0,017| 0,006 | 0,028 - 0,028 | -0,008 | 0,00017

0 2 - 0,002 - - - - 0,002 - - -

0 - - -0,001 - - - - -0,001 - - -
-3 0,011 | 0,028 - 0,006 | 0,002 | 0,011 | 0,028 = 0,033 | 0,011 | 0,00017
-5 0,003 | 0,023 - -0,001 | -0,004 | 0,003 | 0,023 - 0,030 | 0,006 | 0,00017
-7 0,002 | 0,021 - -0,001 | -0,005 | 0,002 | 0,021 - 0,024 | 0,002 | 0,00017
-10 0,002 | 0,010 - -0,003 | -0,006 | 0,002 | 0,010 2 0,017 | 0,000 | 0,00017
-12 0,001 | 0,007 - 0,000 | -0,003 | 0,001 | 0,007 - 0,012 | 0,001 | 0,00017
-15 0,004 | 0,006 - 0,002 | 0,000 | 0,004 | 0,006 = 0,010 | 0,001 | 0,00017
-20 0,001 | 0,006 - -0,001 | -0,001 | 0,001 | 0,006 = 0,005 | -0,002 | 0,00017
-25 0,001 | 0,005 - 0,000 | 0,003 | 0,001 | 0,005 - - 0,000 | 0,00017

1) Die Bestimmung der linearen Interpolationsgleichung fiir Rechts- und Linksdrehmoment ist nicht identisch mit einem Kalibrier-
ergebnis fiir Wechseldrehmoment. Sie erméglicht es, mit nur einem Kalibrierfaktor das Anzeigegerét optimal fiir Rechts- und
Linksdrehmoment anzupassen.
The linear interpolation equation for clockwise torque and anticlockwise torque can't be used as a calibration result for alternating
torque. It only can be used to adjust the indicator optimally for clockwise torque and anticlockwise torque with a single calibration

factor.

Rev.21.37
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5 Messdaten / Measuring data in Hz l=inc; T =dec

Rechtsdrehmoment / clockwise torque

1. Vorbel. | 2. Vorbel. | 3. Vorbel.

kN-m preloading preloading preloading o/ 0°/17 0°/2d
0 509944 | 600021 | 60002,3 | 600023 | 600022 | 600023
3 - - - 61801,8 | 61802,3 | 61801,7
5 - - - 63001,8 | 63002,6 | 63002,1
7 5 5 & 64201,6 | 642024 | 64202,0
10 - - - 66001,7 | 66002,5 | 66002,1
12 - - - 67201,5 | 672025 | 67201,7
15 - = s 69002,0 | 69003,0 | 69002,2
20 5 - - 72002,1 | 72002,6 | 72002,2
25 75002,6 | 75002,8 | 750028 | 750028 | 75002,8 | 75003,0
Vorbel. p 3 Vorbel. 5 5
kN'm | ioading 120° 4 120° T usbiading 240° | 240° T
0 60001,9 | 60002,0 | 60002,1 | 59999,8 | 599994 | 59999,7
3 - 61801,6 | 61802,0 - 617994 | 61799,8
5 - 63001,8 | 63002,2 - 629994 | 63000,1
7 - 64201,2 | 642024 - 64199,2 | 64199,9
10 - 66001,4 | 660024 - 65999,2 | 66000,1
12 . 67201,2 | 67202,2 s 67199,5 | 67200,0
15 - 69001,8 | 690024 - 68999,8 | 69000,5
20 - 72002,0 | 72002,6 - 71999,9 | 72000,3
25 750026 | 75002,8 | 75002,8 | 750004 | 75000,2 | 75000,2
Linksdrehmoment / anticlockwise torque
1. Vorbel. | 2. Vorbel. | 3. Vorbel. 5 " 5
kN-m preloading preloading preloading 0°/1d 0°/11 oc/2d
0 600024 | 59997.8 | 599977 | 59997,5 | 599976 | 59997.6
-3 = - - 581974 | 58196,8 | 58197,3
-5 - - - 56997,5 | 56996,6 | 56997,5
=7 - 2 z 55797,3 | 55796,5 | 55797,3
-10 2 . - 539974 | 53996,5 | 539974
2 - - - 52797,2 | 527964 | 52797,2
-15 - . - 50997,1 | 50996,2 | 50996,8
-20 s = - 47997,0 | 479964 | 47997,0
25 | 449964 | 449966 | 449964 | 449961 | 449961 | 44996,1
Vorbel. 5 3 Vorbel. 2 5
KN | retanding 120° 4 120° T preloading 240° | 240° T
0 59997,0 | 599971 | 599972 | 59994,9 | 59994,6 | 59994,8
-3 s 58196,7 | 58196,4 = 58194,7 | 58194,4
-5 = 56996,7 | 56996,2 - 56994,9 | 56994,0
-7 - 55796,7 | 55796,1 - 557951 | 55794,1
-10 - 53996,9 | 53995,9 - 539950 | 53994,0
-12 = 52796,7 | 52795,8 - 52794,7 | 52793,9
-15 = 50996,3 | 50995,9 - 50994,3 | 50993,8
-20 ” 47996,3 | 47995,7 - 47994,5 | 47994,1
25 | 449957 | 449956 | 449956 | 44993.6 | 449038 | 449938

Rev.24.37
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6 Kurzzeitkriechen / short-term creep

Vor der ersten Messreihe der Nullgrad-Einbaustellung wurde die Signalénderung wéhrend einer
dreiminiitigen Wartepause registriert. Die auf den zugehérigen Endwert bezogene Anderung ist das
Kurzzeitkriechen.

The signal variation during a three-minute waiting interval was recorded before the first series of the zero degree mounting

position. The short-term creep is the variation related to the corresponding full-scale value.
Rechtsdrehmoment / clockwise torque: 0,000 %
Linksdrehmoment / anticlockwise torque: 0,000 %

7 Darstellung der Ergebnisse in Diagrammen / Results in diagrams

Bezugswert / reference value: 15000,4 Hz
Rechts- bzw. Linksdrehmoment / clockwise resp. anticlockwise torque
Abweichungen bezogen auf den Kalibrierbereichsendwert / deviation relative to max. calibration torque

0,006 -e- 0°inc
f 0,004} -©- 0°dec
£ | =@ 0°inc2
§ 0,002 - 120° Inc
';s: 0,000-| & 120° dec
s 4 - 240°inc
g) -0,002—‘ - 240° dec
6 -0,004-{
o 4
H -0,006-]
< |

-0,008-|

20 -10 0 10 20
Drehmoment / torque in kN-m
Rel. Interpolationsabweichung vom Messwert / Interpolation error relative to actual value
Rechts- und Linksdrehmoment getrennt / clockwise and anticlockwise torque separately

0,010 -@- cubic
=3 <= linear
£ 0,005+ == linearll
s
s 0,000
H
3 -0,005+
2
2 -0,010-
°
o
H -0,015-
2 .

-0,020

-20 10 0 10 20
Drehmoment / torque in kN-m

Rev.2..37
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8 Kubische Interpolationswerte ohne Bezug zur Messunsicherheit
Cubic interpol. values without reference to uncertainty
Rechtsdrehmoment nach 3.1.1 / clockwise torque acc. to 3.1.1 in Hz
kN'm 0 0,25 0,5 0,75 1 1,25 1,5 1,75 2 2,25
0
2,5 1799,7  1949,7  2099,7  2249,7 23997 25496 26996 28496
5 29996 31496 3299,6 34496  3599,6 37496 38996 40496 41996 43495
7,5 4499,5 4649,5 4799,5 4949,5 5099,5 5249,5 5399,5 5549,5 5699,6 5849,6
10 59996 61496 62996 64496 65996 67496 68996 70496 71996 73496
12,5 74996  7649,7  7799,7 79497  8099,7 82497 83997  8549,7 86998 88498
15 8999,8 9149,8 9299,8 9449,8 9599,9 9749,9 9899,9 10049,9 10199,9 10350,0
17,5 10500,0 10650,0 10800,0 10950,0 11100,1 11250,1 11400,1 11550,1 11700,1 11850,2
20 12000,2 12150,2 12300,2 12450,3 12600,3 12750,3 12900,3 13050,4 132004 133504
22,5 135004 13650,5 13800,5 13950,5 14100,6 14250,6 14400,6 14550,6 14700,7 14850,7
25 15000,7
Linksdrehmoment nach 3.1.2 / anticlockwise torque acc. to 3.1.2  in Hz
kN-m 0 -0,25 -0,5 -0,75 -1 -1,25 -1,5 -1,75 -2 -2,25
0
-2,5 -1800,0 -1950,0 -2100,0 -2250,0 -2400,0 -2550,0 -2700,0  -2850,0
-5 -3000,0 -3150,0 -3300,1 -3450,1 -3600,1 -3750,1 -3900,1 -4050,1 -4200,1 -4350,1
7,5 -4500,1 -4650,1 -4800,1 -4950,1 -5100,1 -5250,1 -5400,1 -5550,1 -5700,1 -5850,1
-10 -6000,1 -6150,1 -6300,1 -6450,1 -6600,1 -6750,1 -6900,1 -7050,2 -7200,2 -7350,2
12,5 -7500,2 -7650,2 -7800,2 -7950,2 -8100,2 -8250,2 -8400,2 -8550,2 -8700,2 -8850,3
-5 -9000,3 -9150,3 -9300,3 -9450,3 -9600,3 -9750,3 -9900,3 -10050,4 -10200,4 -10350,4
-17,5 -10500,4 -10650,4 -10800,4 -10950,5 -11100,5 -11250,5 -11400,5 -11550,5 -11700,6 -11850,6
-20 -12000,6 -12150,6 -12300,6 -12450,7 -12600,7 -12750,7 -12900,7 -13050,8 -13200,8 -13350,8
-22,5 -13500,8 -13650,9 -13800,9 -13950,9 -14101,0 -14251,0 -14401,0 -14551,1 -14701,1 -14851,1
-25 -15001,2
9 Uberpriifung der Einhaltung der Herstellerspezifikation anhand der Kalibrierergebnisse
Verification of li with fe er specification based on calibration results
Merkmal Richtung Zulassiger Wert | Berechneter Wert| Ergebnis
Property Direction Admissible value Value determined Result
Linearitatsabweichung
einschlieflich Hysterese d, Rsshisursmm e 0,1 0,003 k
in % von M I clockwise torque ! : 9
nom
Linearity deviation including Enisiiel t
is din in inksdrehmomen
hysteresis din in % of Mnom 0,1 0,002 ok

anticlockwise torque

Ende des Kalibrierscheins / End of calibration certificate

Rev.24.37
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PSS N )

ﬁ. As Found

PASSED )

Position
Name ambient temperature Maximum Error: -0.5 °C
Location TCF C1-7 Nominal Nominal Actual
Plant Ambient temperature sensors/ Input Actu[elcllnput Output Output Fou?:jCI]Error
[°cl [mA] [mA]
Device 10 10.00 10 10.22 0.2
Device ID 31434 25 25.00 25 24.87 -0.1
Serial Number H7003014176 40 40.00 40 39.55 -0.5
Manufacturer E+H TST-434
Rangeability 0-60 DEC
Function
Name Temperature Transmitter (tt)
Transfer Function Linear
Calibration Event
Calibration time 10/5/2022 2:58:28 PM
Environment 21.6°C
Environment Humidity 54 %
Environment 99.98 kPa
Calibrators
Input Calibrator FB150 : B7A604 Due Date: 1/26/2024
Output Calibrator MC6 : 605608 Due Date: 1/26/2024
Calibrators Internal Numbers
Beamex Oy Ab FB150 31500
Beamex Oy Ab MC6 3K400
Calibration Procedure
Due Date 3 Months After Activation
Reject If Error > 2°C
N J
400 -+ O As Found (1)
== Error Limit

o

& 200 -

g |

Lu |

‘g 0.00 [ S . |

£ ‘ . T ———o

g |

8 200

Q

a

-4.00 - e —— P : —
I T [ T
0.00 15.00 30.00 45.00 60.00
Input [°C]

Calibrated by: imonSerensen
10/5/2022 2:58:28 PM

Approved:
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Position 1. As Found PASSED )

-
Name ambient pressure Maximum Error: -0.40 mbar
Location TCF Nominal Nominal Actual
Plant Ambient Pressure sensors/ Input Ac‘;:é;?r ut Output Output Fot[J:_'(;:_;ror
[mbar] [mA] [mA]
Device 900.0 898.75 900.0 898.79 -0.04
Device ID 31472 975.0 973.78 975.0 973.94 -0.16
Serial Number F203F001129 1050.0 1048.82 1050.0 1049.06 -0.24
Manufacturer E+H PMP51-13704/115 1125.0 1123.83 1125.0 1124.21 -0.38
Rangeability 900-1200 mbar abs. 1200.0 1198.91 1200.0 1199.31 -0.40
Function
Name Pressure Transmitter (pt)
Transfer Function Linear
Calibration Event
Calibration time 10/5/2022 3:15:14 PM
Environment 216°C
Environment Humidity 54 %
Environment 100.01 kPa
Calibrators
Input Calibrator MC6 : 605608 Due Date: 1/28/2024
Output Calibrator MC6 : 605608 Due Date: 1/28/2024
Calibrators Internal Numbers
Beamex Oy Ab MC6 3K400
Beamex Oy Ab MC6 3K400
Calibration Procedure
Due Date 3 Months After Activation
Reject If Error > 1 mbar
, 8 J
2,00 —} It il 1 i O As Found (1)
== Error Limit
= 1.00
©
o
£
=
e 0.00 ——F—oee———————
w O
5
a
£ -1.00—~
-200 - 1 | = | = —t
T | T I T
900.00 975.00 1050.00 1125.00 1200.00
Input [mbar]
put [mbar] , ,

Calibrated by:

Page: 1/ 1
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HC2 61226886 ACal Cert 20223-01-17 10-21-21.pdf 31475

HC2 61226886 AutoCal Certificate

Date (YYYY-MM-DD): 2023-01-17
Time (HH:MM:SS): 11:28:55

Probe Under Test: HC2
Serial No.: 61226886

Reference: HygroClip2
Serial No.: 61328823
Reference Calibration Standard:

Reference Last Calibration Date: 2022-05-24
Reference Next Calibration Date: 2023-05-24
Comment on Reference:

Reference Parameter & Calculation:
The reference provided uncorrected Relative Humidity and Temperature measurements.

HygroGen2 ID: 914813267

AutoCal Program Number: 1
Descriptor: ACal Profile 1

Autocal Program Structure:

Step Duration

Temperature SP (°C): Humidity SP (%): Adjust Temperature: Adjust Humidity:

Step: {HH:MM):

1 250 15.0 02.00 Mo Yes
2 250 350 0015 Mo Yes
3 250 550 0015 Mo Yes
4 250 850 0015 Mo Yes

Tolerance to Set Point at which step duration timing will occur (zero = no tolerance applied).
SP Temperature Tolerance (°C): 0.1
SP Relative Humidity Tolerance (%): 0.1

Probe Actions Recorded:

AN Energy Solutions  +4586204005  Simon Soerensen@man-es.com
Page 1 of 2 Created On 17/01/2023 11:28 55
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HC2 61226886 ACal Cert 2023-01-17 10-21-21.pdf

Step: Action: Serfal No.:  Date: Time: 'Pl'(re?t?;. °c): F/rn()):be RH F’(;.:f).:Temp. (5/?{ RH E?)rlrll'glction: (R:tl;‘rrection:
1 Read 61226886  2023-01-17 10:21:16 24.99 15.05 2499 15.00 0.00 -0.05
1 Read 61226886  2023-01-17 10:23:17 25.00 15.05 25.00 14.98 0.00 -0.07
1 Read 61226886  2023-01-17 10:25:13 24.99 15.03 2498 14.96 -0.01 -0.07
1 Read 61226886  2023-01-17 10:27:09 24.99 15.05 25.00 15.00 0.01 -0.05
1 Read 61226886  2023-01-17 10:28:43 25.00 15.09 25.04 15.02 0.04 -0.07
1 Delete 61226886  2023-01-17 10:29:04 25.00 15.09 2499 15.00 -0.01 -0.09
1 Save RH 61226886  2023-01-17 10:29:14 25.01 15.09 2502 15.00 0.01 -0.09
2 Read 61226886  2023-01-17 10:39:53 25.00 35.15 2503 35.03 0.03 -0.12
2 Read 61226886  2023-01-17 10:41:54 25.01 3515 2498 35.00 -0.03 -0.15
2 Read 61226886  2023-01-17 10:43:54 25.00 3517 2501 35.00 0.01 -017
2 Read 61226886  2023-01-17 10:45:55 25.01 35.20 25.00 35.00 -0.01 -0.20
2 Read 61226886  2023-01-17 10:47:24 25.01 35.20 25.00 35.03 -0.01 -0.17
2 Save RH 61226886  2023-01-17 10:47:24 25.01 35.20 2500 3508 -0.01 -017
3 Read 61226886  2023-01-17 10:59:18 25.03 55.16 25.01 54.98 -0.02 -0.18
3 Read 61226886  2023-01-17 11:01:19 25.01 55.21 25.01 55.03 0.00 -0.18
3 Read 61226886  2023-01-17 11:03:20 25.01 55.21 24.98 55.01 -0.03 -0.20
3 Read 61226886  2023-01-17 11:05:20 25.01 55.28 24.99 55.083; -0.02 -0.25
2 Read 61226886  2023-01-17 11:06:49 25.01 5528 24.96 55.01 -0.05 -0.22
3 Save RH 61226886  2023-01-17 11:06:49 25.01 55:23 24.96 55.01 -0.05 =0:22
4 Read 61226886  2023-01-17 11:20:34 25.02 85.26 24.98 85.04 -0.04 -0.22
4 Read 61226886  2023-01-17 11:22:35 25.05 85.26 24.97 84.99 -0.08 -0.27
4 Read 61226886  2023-01-17 11:24:35 25.03 85.26 25.02 84.99 -0.01 -0.27
4 Read 61226886  2023-01-17 11:26:36 25.02 85.28 24.99 84.99 -0.03 -0.29
4 Read 61226886  2023-01-17 11:28:05 25.03 85.30 25.00 84.99 -0.03 -0.31
4 Save RH 61226886  2023-01-17 11:28:05 2503 85.30 25.00 84.99 -0.03 -0.31
4 Adiust RH 61226886  2023-01-17 11:28:16 25.03 85.28 25.02 84.99 -0.01 -0.29

Operator: Simon Soerensen

9
Operator Signature: %m F——

Date: 17/01-2023

Operator Comment: ‘ /)
Calibration manager -

Contact Details:

MAN Energy Solutions A . 28 d
Niels Juels Vej 15 C s

9900 Frederikshavn

Denmark

Telephone: +4596204005
Email: Simon.Soerensen@man-es.com

MAN Energy Solutions +4596204005 Simon.Soerensen@man-es.com

Page 2 of 2

Created On 17/01/2023 11:28:55



Calibration Certificate Priiod: 121212022 7:49:50
g ; PM
Certificate Number: 20221212_3K1186 e
Position ID: 3K1186 CMX Version: 2.11.514.0 (2.11) )
Vg )
Position 1. As Found PASSED
Name Exhaust Back Pressure Maximum Error: 0.26 % of span
Location TCFC3 Nominal Nominal Actual
Plant Exhaust backpressure/ Input Ac?:!l)::]put Output Output r[-';ug;d sE;r:]r
[mbar] [mbar] [mbar] RiohsR
Device -100.0 -100.17 -100.0 -99.00 0.26
Device ID 3K1186 -55.000 -565.11 -55.000 -54.00 0.25
Serial Number HC032101129 -10.000 -10.04 -10.000 -9.00 0.23
Manufacturer E+H PMP51-13704/115 35.00 35.01 35.00 36.00 0.22
Rangeability 900-1200 mbar abs. 80.0 80.04 80.0 81.00 0.21
125.00 125.06 125.00 126.00 0.21
Function 170.00 170.05 170.00 171.00 0.21
Name Pressure Transmitter (pt) 215.00 215.07 215.00 216.00 0.21
Transfer Function  Linear 260.0 260.09 260.0 261.00 0.20
305.0 305.06 305.0 306.00 0.21
& -~ 350.00 350.06 350.00 351.00 0.21
Calibration Event
Calibration time 12/12/2022 6:20:26 PM
Environment 17°C
Environment Humidity 25 %
Environment 101.10 kPa
Calibrators
Input Calibrator MC6 : 605608 Due Date: 1/28/2024
Output Value form Scada
Calibrators Internal Numbers
Beamex Oy Ab MC6 3K400
Calibration Procedure
Due Date 3 Months After Activation
Reject If Error > 0.5 % of span
f |
1.00 — O As Found (1)
== Error Limit
=)
’ S o050
w
—
o o—oe— o o
| X
= 0.00—
£
w
1 3 -050
[ 5
| (@]
J -1.00 —
I | | | | |
‘ -100.00 -10.00 80.00 170,00 260.00 350.00
Input [mbar]
g put [mbar] |
%M‘ Chwis /ﬁ asﬁ/qa/u'
Calibra ohnni Sgrensen Approved: Chris Preestegap/d, Measphg Technician
12/12/2022 6:20:26 PM 12/12/2022 7:43:45 PM
Page: 1/ 1
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MAN Energy Solutions &JAL&'

Frederikshavn

Certificate no.: 20230119_3N025

Calibration Certificate

Instrument Designation:  Fuel oil system Ser. No.: H712F302000
Instrument Manufacture:  Endress+Hauser ID-no.: 3N025
Instrument Model: Promas 83F15 Afd-no.: EERDH

The calibration has been performed with the following equipment:
Calibration Equipment no.:  3N029

Certificate reference for Calibration Equipment:  9.6-120-23532.01.01

Results of the Calibration:

Nominal Measure Actual Measure
[Kg/h] [Kg/h]
114,21 114,51
191,54 191,83
309,12 309,43
389,73 390,10
498,37 498,74
608,18 608,76
693,45 694,03
807,28 807,77
918,37 918,81
1107,14 1107,56
[ Maximum deviation: 0.58 Kg | Max allowed deviation: +-2 % |

Date of Calibration:  2023-01-19

Calibration performed and approved by:

0 ) X oy
Simon Serensen Yo kﬁ} — &  Chris Prastegaard C/”' 1S % %@ d
: 74 v

Test Engineer | ) \ Quality Engineer

/

Date of Issue: 2023-01-19

The calibration certificate is only to be reproduced with the formal acknowledgement of MAN Diesel & Turbo

Page 10of 1



Calibration Certificate
Waterbrake C3

Certificate No.: 20230104_3Q061

Manufacturer: Froude

Certificate no.:

20230104_3Q061

Type:

F0631

ID. No.:

3Q061

Machin. No.

NA

Torque ring serial No.: 12004 ID. No.: 3F054

Calibration equip t:

Certificate No.: 427556

Corrected Actual indicator reading
Check indication Corrected Loading Unloading
arm acc.to | according to
load certificate |arm 0.9144m Average
[mm] 865575 (kNm] Deviation Average Total Average
[kNm)] Reading __[kNm) (%] Reading __[kNm] Deviation [%] | Deviation [%]
7 /4 I /4
0 0,00 0,00 0,00 0,00 0.00 0,00 0,00 0,00 0.00
0,321 5,00 4,57 4,51 4,52 -1,25 4,51 4,52 -1,25 -1.25
0,639 10,00 9,14 9,10 9,11 -0.43 9,1 9,10 -0,43 -0,43
0,958 15,00 13,72 13,70 13,71 -0,08 13,71 13,74 0,07 -0,01
1,276 20,00 18,29 .30 18,32 0,12 8,35 18,35 0,34 0,23
1,594 25,00 22,86 22,94 22,96 0,39 2,94 22,96 0,39 0,39
191 30,00 27,43 27,55 27,56 0,45 7,55 27,56 0,45 0,45
Remark: Per ible deviation +/- 2% (ISO 3046-1) Max Average devation: -1,25

0,321

0,639 0,958

1,276

1

594

L3 5

Calibrated by: Simon Serensen, Operator

\pp!

by: Chris Przb
/

(7

, Quality dgpd
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