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(1) SHEEERIZETHEEMEN(0.M.D. function test) © 43 A FEHEEHIEN R EHDHIES » 5
eI Ry s, + BT R A Y B ELREE 22 (M5 i3t HL e -

No.l Cyl ERMLHEL No4 Cyl fEf5E I
(2) HEJJBREE (Thrust pad high temp.) : {#HEE G DBEEF S - #&if
(B2 (Ralbbes] » Sl o -

-v

5S50ME-C 106

FiEEERER
(3) EEEH(KEE(Main lub. oil low pressure) : fEHEYEIMEKZEL.310.1 bark§
{EEhZ 2 IRaETHIE TR -

(4) HWERHCEEH{EER(T/C lub. oil low pressure) : fEEEER JJ{KZ20.610.1 bar

EEEBHEER 5 P A B
A L T STEE © SHEREN T 2 (HPS ) B R TR R
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No. Safety Device Setting Actually
1. | Thrust pad high temp. 90+ 2°C 90.2°C
2. | Turning gear interlock test OK
3. | O.M.D. function test - NO.1 & NO.4 OK
4. | Main lub. oil low pressure 1.3 + 0.1 bar 1.33
3. | T/Club. cillow pressure 0.6 + 0.1 bar 0.66
6. | Test of cyl. lub. oil slow down sensor-level OK
7. | Meas. of press. i::uild-up time with start pump (1 pump) 3 mins 22.11s
8. | Meas. of press. build-up time with start pump (2 pumps) 1.3 mins 16.98 5
9. | Test of HPS leakage alarm - large oil leakage OK
10. | Test of HPS inlet pressure Low OK
11. | Test of hydraulic main pumps - pump response test OK

3. EECHEE) - iR,

BB ERRIE A% - o3l EARHL IR R SOAEr TS - M TR L
an o HEIDIRE B IR R EME - WE S8

E oal peration Panel M/E Emergency Trip Test
4. GO

LIRS AR L OFS B HETT & 25% ~ 35.4% ~ 46.2% ~ 50% ~ 58.8% ~ 73.5% ~ 75% ~ 85% ~
100% K 110% > DABRZE A [F] S ks 2 HaiA0N - > AR - ar i o5 P B H )
B P R ~ fRORER T RORE ~ MRS R RRURIE S U RS
KA Z S 5HNY -

BEAL - TREESR EAERY 85% MCR ThERAIEERRT 2 WURMFER » HEEHRISOAKEIER

By 156.5 (g/kW-h) » FFEERAEAE 151.445% (g/kW-hFEA - (AR TE » I
SEZHE" Summary of Load Test P3-1~3-3)

IS0 comection =  Measured value ® (LCV/LCVref) * [ 1+ { (Tsc.ef - Tsc) /10 *(factor) + (To,ref -To) 10 (factor)
+ (Po,ref-1000,750.0617xPo) /10 (factor) + (PEaT,ref-FEaT)/100 * (factor)} / 100 ]
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FEOMETE R S S BT BB 2 SRERE D) - K EARMERF A i Sk H A% e 28
% AMESPREE, - DUBUHI EERE b > Bl AR Ry MR AR B R
(Revolution of MCR)Z15% o Ml s i 588 1 1 784 722119 58 > [B[{EHF
] B513.59%0 > (119.5-117)/117 x 100% = 2.14% > #EEEE( L2 2. 14 % > 5HEHEEET)
RETES EUR e AAR i & AR (AT

( 119.5 )RPM

( 117.0 )RPM { 117.0 )RPM
{ 13.59 sec )

- .
e} L

6. FE UG

R e R E N, - Ml E YR IR - WEEERA128.8 RPM
Ry EARBEAT - LIS ZREFEEMCRIBZR (117 RPM)AY10.09% (40 1] )

SETTING VALUE ACTUAL VALUE
127.5 128.8

7. BRI

AR T T IR ARy B B - HIBAAEREL 25.0 RPM s 28It S i - b
s LA (FIE R o (AN IED)

Check Point Act’| Value Unit Check Point Act] Value Linit
Engine Speed 25.0 RPM #1 T/Charger 4482 RPM
VWater Brake 24.1 TON

Fuel Index 38 -

114
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(1) PREESEIGL - teBabF iR - TFEE - RilE - RalBERIEE -
(2) PREEZRAGL - fmbatl £k -
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Expire Date Byt o (AIFF{ERIT)
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h) > {EAFERTRRE 2 152.555% (g/kW-h)FEEA > R E TS 34T E 2 35K -

6. Tt Fyitn s THE AR > EHEAE 2 0I5 MY > SRR AR E
i o S LB RN B ES SRS - BRI R 2 A d a0 FEEE AT
ARNE]Z BOEER o HIL > Bl TS TENRE B BT e AR R T S
FAJTK - WHE PR R ERE - DAECRIE (R e 2 fEE M -

7. RIS RIEF T & STERE » MR BB 5 i 18 2k ARG (E 22 8E A T
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(—) INSPECTION RECORD

(=) Summary of Load Test

(=) RCA for abnormal sound of exhaust valve

(M) RBRIEHRS
(7)) Comments for After FAT meeting

12



i

A0

x
lo

2023-11-15 13:26/HSDAX(F)/BR)BALEE/ MY

1. OFFICIAL SHOP TEST

1) SAFETY DEVICE CONFI

~ Record No.
1193 A-TO42-
HSD)engine INSPECTION RECORD(A) J1=A Bs 193 AT012-01
a AI. 7' E A—' Page No._ 20f5
HO|X] HE
Pjt. Name . Hull No. . Dwg/Trv No.
= A} o : CPC 1193 Mt s : 1193 Cu/ENME 7203
Owner i Cl Engine Type
g ; ghe Corporation, e : CR+LR gme YPe . ss50ME-C10.6-Til
FEF alwan M ol T & 4
Result . N/Satisfactory Inspected By C. M. CHA 15th Nov 2023
2 1 " [ Unsatisfactory ZALA} o / Date
Kind of inspection -
= : OFFICIAL SHOP TEST
HAIER
Witnessed By . Witnessed By é, Witnessed By ,
2l & A} - PER -/ Wﬁ/ A R ot
/7 v -
P62/>2 /oé /
ENGINE TYPE 5S50ME-C10.6-TH CHA
OUT PUT AT MCR 6,850 (kW) X 117.0 RPM 23049/4
SHOP TEST DATE 14th Nov 2023 15:00 ~ <UD 1K
OVERHAUL DATE 15th Nov 2023 14:00 ~ /5= Aoy a2
TEST PLACE HSD Engine Plant No.1

THE FOLLOWING TESTS ARE TO BE CARRIED OUT AT ENGINE BUILDER'S TEST BENCH, USING ENGINE
BUILDER'S FACILITIES, LUB.OIL AND DIESEL OIL IN THE PRESENCE OF THE REPRESENTATIVE OF

SHIPYARD, SHIPOWNER, CLASSIFICATION SOCIETY.

RMATION TEST ({es)No )

EACH SET VALUE OF THE FOLLOWING ENGINE SAFETY DEVICE IS CONFIRMED TO CAUSE ENGINE

AUTOMATIC EMERGENCY STOP.
SAFETY TEST ITEM SETTING VALUE ACTL VALUE UNIT

Thrust pad high temp. g0+2 90.2 T

i Turning gear interlock test - OK -
0.M.D function test" No.1, 4 OK -
Main lub. oil low pressure 1.3+ 0.1 1.33 bar
T/C lub. oil low pressure 0.6+0.1 0.66 bar
Control System FAT? - -

") OMD function test : 2Cylinders (1Cylinder: M/E running, 1Cylinder: Simulation)
2 Control System FAT : Please refer to a separate Control System FAT report

2) EMERGENCY RUNNING TEST ( o )
IT SHALL BE CONFIRMED THAT THE ENGINE CAN BE MANOEUVRED, .E. STARTING, FUEL RUNNING AND

REVERSING, BY USING MANOEUVRING HANDLE AND VALVES ON LOCAL MANOEUVRING STAND AT
ENGINE SIDE UNDER THE ASSUMPTION OF CONTROL ROOM CONTROL FAILURE.

3) EMERGENCY TRIP TEST ({es )No )
IT SHALL BE CONFIRMED THAT THE ENGINE IS TO BE STOPPED BY ACTIVATING THE EMERGENCY STOP

SWITCH ON LOCAL MANOEUVRING STAND AT ENGINE SIDE.

4) STARTING AND MANEUVERING TEST AT NO LOAD & ASTERN TEST AT NO LOAD ( @Jo )
THIS TEST IS CARRIED OUT VIA THE GOVERNOR SYSTEM( ECR control) AND CONSISTS OF MANOEUVRES

START AHEAD-STOP-START ASTERN ( 1 Time)

fo

HSOA X ()0 AL, ALY S0 10l RS SAL ¥ BIZE 2 & LIC. Copyright by HSD Engine Co.. Ltd. All Rights Reserved
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2023-11-15 13:33/HSDA X (F)/ER)BEIEEE/ M # QY

Record No.
HSD) engine INSPECTION RECORD(B) =M HE 1193 AT012:01
o 4 A Al.jl £ A PageNo.- : 3of5
HO|X| &
5) LOAD TEST No )
LOAD (%) Rpm Output (KW) Time (min) Measuring Comment
25 73.7 1713 30 1 time
35.4 82.8 2425 30 1 time
46.2 90.4 3165 30 1 time
50 92.9 3425 30 1 time
58.8 98.0 4028 30 1 time
735 105.6 5035 30 1 time
75 106.3 5138 30 1 time
85 110.8 5823 60 1 time SFOC
100 117.0 6850 60 2 time
110 120.8 7535 30 1 time
6) GOVERNOR TEST ( No)

SET ENGINE AT SMCR LOAD AND DECREASE LOAD BY WATER BRAKE AS FAST AS POSSIBLE
CONTROL FUNCTION OF THE GOVERNOR WILL BE CONFIRMED.

( 119.5 )RPM

( 117.0 )RPM ( 117.0 )RPM

( 13.59 sec )

-
-«

v

7) OVER SPEED TEST No)
THE SET VALUE OF RPM TO TRIP IS TO BE CONFIRMED BY WAY OF AUTOMATIC STOPPING
OF ENGINE AT FOLLOWING RPM

SETTING VALUE ACTUAL VALUE
127.5 128.8

8) MINIMUM REVOLUTION TEST ({es INo )

IT IS ASCERTAINED THAT THE ENGINE IS TO BE ABLE TO RUN AT THE MINIMUM CONTINUOUS
REVOLUTIONS OF 25.0 RPM % 1.0 RPM UNDER THE FIRING CONDITION OF ALL CYLINDERS.

Check Point Act'l Value Unit Check Point Act'l Value Unit
Engine Speed 25.0 RPM #1 T/Charger 4482 RPM
Water Brake 24.1 TON
Fuel Index 38 -

9) ADDITIONAL ITEMS
A-1) Nox mearsurement at 25, 50, 75% and 100% load for 1st engine onlyl No)
A-2) Vibration mearsurement at 50, 75, 85% and 100% load for 1st engine only(¥e) / No)

A-2) Consecutive start test before load test for 1st engine only ( No)

ES

o
T

A

o
=

HSOAZ ()0l AWM. AN S0 20| PE SAL Y HIEE Z&LIG. Copyright by HSD Engine Co., Ltd. All Rights Reserved
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2023-11-15 13:26/HSDAX(F)/ B R)BRLEE/MEH Y

Record No.
INSPECTION RECORD(B) JIBM s 1183 A-TO12:01
HSD ) engine
' HALZ] & M FagaNo. : 40f5
HO|X| HE
2. OVERHAUL INSPECTION ( HULL NO. : 1193 )

AFTER SHOP TEST, APPEARANCE INSPECTIONS ARE TO BE CARRIED OUT ON THE FOLLOWING PARTS
IN THE PRESENCE OF THE REPRESENTATIVE OF SHIPYARD, SHIP OWNER AND CLASSIFICATION SOCIETY.

ITEM CYL' NO. RESULT

Visual 074_
2. 1SET OF MAIN BEARING
(DISMANTLED FROM ENGINE) 4 @%ﬁ

1. CRANKSHAFT WITHOUT LIFTING FROM BEDPLATE

[3.1SET OF CRANK PIN BEARING _
(WITHOUT DISMANTLING FROM ENGINE) 5 o /[/

4. 1SET OF CROSSHEAD BEARING
(WITHOUT DISMANTLING FROM ENGINE) ﬂ(

5. 1SET OF CROSSHEAD PIN AND GUIDE RAIL
(WITHOUT DISMANTLING FROM ENGINE)

6. 1SET OF CYLINDER LINER
(INNER SURFACE, WITHOUT DISMANTLING FROM 1
ENGINE)

7. 1SET OF CYLINDER COVER
{(COMBUSTION SURFACE, DISMANTLED FROM ENGINE)

(DISMANTLED FROM ENGINE)

8. 1SET OF PISTON COMPLETE \V

9. STEP-UP GEAR
(WITHOUT DISMANTLING FROM ENGINE) Visual «@7 =

* REMARK :

RESULT OF OVERHAUL INSPECTION

SHIP OWNER SHIP YARD CLASS HSD ENGINE
| a2 N
- . (54 Nov, 2
LR Ji
/K

/$~ANov w5033

ARAS HSOME(F)0 A2, AHX 501 210l S SAL ¥ HHEE & LICH Copyright by HSD Engine Co., Ltd. All Rights Reserved
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Record No.
HSD) engine INSPECTION RECORD(B) JEM HE 1193 A-T012:01
P 7-n| AI. 7| E A—l Page No._ 5of5
HO|X| HE
3. PARTICULARS OF ENGINE
No. ITEMS DESCRIPTION
1 { Type HS_D-MAN. B&W type, Two stroke, Sir_mgle
acting, Direct reversible, Welded design,
Crosshead type, Main Diesel Engine with
Exhaust gas turbocharger(s).
2_| Arrangement of Engine Starboard
3_| Rotation direction Ciockwise, viewed from Aft side {driving end)
4 | Arrangement of cylinders No.1 cyl. to be arranged at fore side (free end)
5 | Model 5S50ME-C10.8
6 | Number of Cylinders 5
7_| Firing order 1-4-3-2-5
8 | Cylinder bore 500 (mm)
9 | Stroke 2,214 (mm)
10 | Specific Max. Continuous Rating (SMCR)
10.1 Qutput 6,850 kW x 117.0 RPM
10.2 Pmax *1) 220 (Bar)
10.3 Compression pressure 185 (Bar)
10.4 MEE.P 16.2 (Bar)
105 M.ILP 17.2 (Bar)
10.8 Con, rod ratio (A=l/r) 0.5
10.7 Compression ratio (§) 16.4
10.8 Charge air pressure 2.72 (Bar.a)
11 | Weight of flywheel (tuming wheel) ’ 12,716 (kg)
12 | Outer diameter of flywheel (turning wheel) | 2,808 (mm)
13 | Diameter of crankshaft journal 618 (mm)
14 | Diameter of thrust shaft journal 618 (mm)
15 | Weight of reciprocating parts 2,985 (ko/cyl.)
16 | Quantities of auxiliary blowers 2 (sets)
17 | Specifications for turbocharger(s) A165-L x 1 set
18 | Area of Explosion of relief valve 8,325 cm2
| for crankcase
19 | Total volume of crankcase 72.4 (M?)
20 | Combined free area of the safety valves per (cm? / m?)
crankcase gross volume (ecm2im®) =115 (cm?/ m)
- Satisfied with the class. requirement!

ol glol !¢ 5

At HHEE S &LICH Copyright by HSD Engine Co., Ltd. All Rights Reserved




2023-11-15 13:31/HSOA X (F)/ BRI BREEL/NHHY

HSD) engine

Programme for Factory Acceptance Test

HSD-MAN B&W ME Engine Control System

Engine Type : 5S50ME-C10.6-Til
Project Name : CPC 1193
Shop Test Date: 14th Nov 2023

Participants

Owner : CPC Corporation, Taiwan
Shipyard : CSBC Corporation, Taiwan
Class : CR+LR

HSD ENGINE CO., LTD.

SHIP OWNER SHIP YARD CLASS MAN-ES HSD Engine
< / LStw v,

s

2 EAMY ARAS HSOUR(F)0 A0, A S0 210| PE 2A L BIEZE S & LICH Copyright by HSD Engine Co.. Ltd. All Rights Reserved
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Particulars of engine

Engine specification

Maker HSD engine
Type 5S850ME-C10.6
No. of cylinders 5

Piston stroke (mm) 2,214

Layout Power (kW) 0,850

Layout Speed (rev/min) 117

Firing order 1-4-3-2-5

Rotational direction

CLOCKWISE Seen from AFT. In ahead

Water brake specification

Maker FUCHINO
Type CESR-26(E)
Coefficient 1

Maximum capacity

45,000 BHP x 250 RPM




3-1

Summary of Load Test (Measured Value)

Project : CPC1193 Hull No. 1193
Date : 2023.11.14 Fuel Mode : Diesel
LCV of Fuel oil : 10002 kcal/kg Emission : Tier 11
Engine Mode : Tier 11
Test No. 1 2 3 4 5 6 7 8
Load %) 25 35.4 46.2 50 58.8 73.5 75 85
Power kW) 1713 2425 3165 3425 4028 5035 5138 5823
Speed (r/min) 73.7 82.8 90.4 92.9 98.0 105.6 106.3 110.8
MEP (bar) 6.4 8.1 9.7 10.2 11.3 13.2 13.3 14.5
Fuel index %) 42.0 52.0 61.0 64.0 72.0 81.0 83.0 89.0
Exh.Valve Opening Timing (CA) 123.9 125.1 124.3 123.9 123.9 123.9 123.9 123.9
Ambient pressure (mmHg) 765.4 765.5 765.5 765.8 765.8 766.1 766.2 766.5
Blower Inlet Temp. (T 16.5 16.4 16.8 17.1 17.5 18.1 18.6 19.1
Scav. Air Receiver Temp. (OC) 26.0 24.0 26.0 28.0 29.0 32.0 34.0 36.0
A/C C.W Inlet temp. (T 17.0 18.0 18.0 19.0 19.0 20.0 20.0 20.0
Pmax (bat) 133.9 157.2 170.4 180.6 194.9 216.6 218.9 219.8
Pcomp (bar) 83.9 106.9 120.8 131.1 145.3 166.7 169.4 179.8
Pscav (bat) 0.40 0.74 0.94 1.08 1.40 1.94 2.01 2.36
Pcomp Ratio (Pcomp/Pscav) 60.7 62.0 62.8 63.5 61.0 57.0 56.6 53.8
Pexh (bat) 0.34 0.69 0.84 0.97 1.30 1.79 1.88 2.20
Exh. Temp. Cyl Outlet (T 227.0 240.4 273.0 2714 280.2 298.4 300.4
Exh. Temp. Before T/C (OC) 230.0 260.0 300.0 300.0 308.0 325.0 327.0 342.0
Exh. Temp. After T/C (T 190.0 200.0 223.0 220.0 220.0 220.0 220.0 220.0
T/C Speed (rpm) 7707 10428 11775 12510 13801 15533 15773 16674
Hydraulic System Before Filter 2.1 2.1 2.0 2.1 2.0 2.0 2.0 2.1
(bar) [After Filter 2.1 2.1 2.0 2.1 2.0 2.0 2.0 2.1
Main Pressure 225 226 228 229 233 239 240 251

SFOC Measured 171.3 165.6 163.0 161.1 157.8 158.4 158.8 159.7

(g/kW.h)[ISO Condition 169.5 164.0 160.8 158.9 155.6 156.2 156.3 156.5

Remark




FUEL OIL CONSUMPTION ( CPC1193 / 5S50ME-C10.6 )

Description _— Load 25 35.4 46.2 50 58.8 735 75 85 Remark
Start value kg 7602 8750 10384 10099 9733 9523 9971 9830
Stop value kg 7553 8683 10298 10007 9627 9390 9835 9675
Measured [Time min 10 10 10 10 10 10 10 10
value  |Difference kg 49 67 86 92 106 133 136 155
F.O leakage Drain kg/10min 0.100 0.055 0.035 0.055 0.060 0.055 0.060 0.055
Hourly Consumption kg 293.4 401.7 515.8 551.7 635.6 797.7 815.6 929.7 (A)
Loaded |Engine revolution r/min 73.7 82.8 90.4 92.9 98.0 105.6 106.3 110.8
Condition |Engine power kW 1713 2425 3165 3425 4028 5035 5138 5822.5 (B)
Measured spec. fuel consumption ¢/kW.h 171.3 165.6 163.0 161.1 157.8 158.4 158.8 159.7 (C) = (A)/(B)*1000
ISO correction = Measured value X (LCV/LCVref) X [ 1+ { (Tsc,ref - Tsc)/10 X(factor) + (To,ref -To) /10X (factor)
+ (Po,ref-1000/750.0617%XPo) /10X (factor) + (PEaT,ref-PEaT)/100 X (factor)} / 100 ]
SFOC
factor
-. Scav. air temp. (Tsc,ref) rise 10 T - 0.413 %
-. Blower inlet temp. (To,ref : 25C) rise 0 T  — 0.707 %
-. Barometer press. (Po,ref : 1000 mbar) rise 10 mbar = ----- -0.053 %
-. Back pressure. (PEaT,ref) tise 100 mmWC  ----- 0.168 %
-. F.O lower calorific value (LCVtef : 10200kcal/kg) rise 1 % - -1%
SFOC ISO Correction
Load 25 35.4 46.2 50 58.8 73.5 75 85
Description Actual | Factor | Actual | Factor | Actual | Factor | Actual | Factor | Actual | Factor | Actual | Factor | Actual | Factor | Actual | Factor Remark
Unit value value value value value value value value
Measured SFOC ¢/kW.h 171.3 165.6 163.0 161.1 157.8 158.4 158.8 159.7 ©
Scav. air temp. Tsc C 260 | 0.248 | 240 | 0.367 | 260 | 0.057 | 280 | 0.162 | 29.0 | 0.018 | 320 | -0.010 | 34.0 | -0.083| 36.0 | -0.096 [(D) = (Tsc,ref - Tsc)/10X(0.413)
Ambient |Blower inlet temp. To T 16.5 0.601 16.4 0.608 16.8 0.580 171 0.559 17.5 0.530 18.1 0.488 18.6 0.452 19.1 0.417 |(E) = (To,tef - To)/10%(0.707)
Condition |Barometer press. Po mmHg 7654 | 0.108 | 765.5 0.109 | 765.5 0.109 | 765.8 | 0.111 | 7658 | 0.111 | 766.1 0.114 | 766.2 | 0.114 | 766.5 | 0.116 |(F) = (Po,tef-1000/750.0617%Po)/10x(-0.053)
Back press. PEaT mmWG 30 -0.009 90 -0.073 100 | -0.042 120 | -0.202 170 | -0.092 210 | -0.063 210 | -0.053 270 | -0.077 |(G) = (PEaT,tef - PEaT)/100%(0.168)
LCV kca]/kg 10002 | 0.981 10002 | 0.981 10002 | 0.981 10002 | 0.981 10002 | 0.981 10002 | 0.981 10002 | 0.981 10002 | 0.981 |(H) = LCV/LCVref
SFOC 156 Comection o/kW.h 169.6 164.1 160.9 158.9 155.6 156.2 156.4 157.1 1) = QX H)X[1+({(D)+(E)+(F)+(G)} /100]
Pmax corr. Factor % 0.3 0.1 0.3 0.2 0.1 0.0 0.1 1.7 (s) = Refer to the next page
SPOC IS0 Correction g/kWh 169.5 164.0 160.8 158.9 155.6 156.2 156.3 1565 |0 OIS0 Comecion X
with Reference Pmax (1+(-0.231) X Pmax cott. Factor/100)

(%



ISO correction =

+ (PEaT,ref-PEaT) /100 X (factor)} / 100 ]

Measured value X [ 1+ { (Tsc,ref - Tsc)/10 X(factor) + (To,ref -To)/10x (factor) + (Po,ref-1000/750.0617XPo) /10X (factor)

Pmax Pcomp
factor factor
. Scav. air temp. (T'sc,ref) rise 10 €T - 0.810 % 1.530 %
. Blower inlet temp. (To,ref : 25°C) rise 10 €T - -2.198 % -2.954 %
-. Barometer press. (Po,ref : 1000 mbar) rise 10 mbatr = ----- 0.165 % 0.226 %
-. Back pressure. (PEaT,ref) rise 100 mmWC  ----- -0.528 % -0.702 %
Pmax ISO Cotrection
Load 25 35.4 46.2 50 58.8 73.5 75 85
Description Actual | Factor | Actual | Factor | Actual | Factor | Actual | Factor | Actual | Factor | Actual | Factor | Actual | Factor | Actual | Factor Remark
Unit value value value value value value value value
Measured Maximum Pressure bar.a 134.9 158.2 171.4 181.6 196.0 217.6 219.9 220.8 ()
Scav. air temp. Tsc T 26.0 0.487 24.0 0.720 26.0 0.113 28.0 0.000 29.0 0.035 320 | -0.019 [ 340 | -0.162| 36.0 | -0.188 |(b) = (Tsc,ref - Tsc)/10x(0.81)
Ambient |Blower inlet temp. To T 165 | -1.868 | 164 | -1.890| 16.8 | -1.802 | 17.1 -1.736 | 175 | -1.649 | 18.1 -1.517 | 186 | -1.407 | 19.1 -1.297 [(c) = (To,ref - To)/10%(-2.198)
Condition |Barometer press. Po mmHg 7654 | -0.337 | 765.5 | -0.339 | 765.5 | -0.339 | 765.8 [ -0.345| 765.8 | -0.345 | 766.1 | -0.353 | 766.2 | -0.355| 766.5 | -0.362 |(d) = (Po,ref-1000/750.0617XP0)/10X(0.165)
Back press. PEaT mmWG 30 0.028 90 0.231 100 | 0.133 120 | 0.179 170 | 0.289 | 210 | 0.199 | 210 | 0.165 | 270 | 0.243 |(e) = (PEaT,ref- PEaT)/100%(-0.528)
Pmax 150 correction bar.a 132.7 156.2 168.1 178.1 192.7 213.9 216.1 217.2 (2 = @X[1+({(B)+(c)+(d)+(e)} /100]
Pcomp ISO Correction
Load 25 35.4 46.2 50 58.8 73.5 75 85
Description Actual | Factor | Actual | Factor | Actual | Factor | Actual | Factor | Actual | Factor | Actual | Factor | Actual | Factor | Actual | Factor Remark
Unit value value value value value value value value
Measured Compressure Pressute bar.a 84.9 107.9 121.8 132.1 146.3 167.7 170.4 180.9 (h)
Scav. air temp. Tsc C 260 | 0920 | 240 [ 1359 | 260 | 0213 | 280 | -0.001| 290 | 0.066 | 320 | -0.036| 340 | -0306| 360 | -0.355 |G) = (Tsc,ref - Tsc)/10x(1.53)
Ambient |Blower inlet temp. To T 16.5 | -2.511 164 | -2.540 | 16.8 | -2.422| 17.1 -2.334 | 175 | -2.216| 18.1 -2.038 | 18.6 | -1.891 19.1 -1.743 [(j) = (To,tef - To)/10X(-2.954)
Condition |Barometer press. Po mmHg 7654 | -0.461 | 7655 | -0.464 | 7655 | -0.464 | 765.8 | -0.473 | 765.8 | -0.473 | 766.1 | -0.484 | 766.2 | -0.486 | 766.5 | -0.495 |(k) = (Po,ref-1000/750.0617xPo)/10x(0.226)
Back press. PEaT mmWG 30 0.037 90 0.307 100 0.177 120 0.238 170 0.384 210 0.264 210 0.219 270 0.324 |(1) = (PEaT,ref - PEaT)/100x(-0.702)
PComp 156 Comecton bar.a 83.2 106.5 1188 1287 143.0 163.9 166.2 176.8 () = X [1+{O)+{+R+1}/100]
Pmax correction factor
Description - Load 25 35.4 46.2 50 58.8 73.5 75 85 Remark
Pressure Rise bar 50.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0 (0) Design value
Pmax Limit bar.a 211.5 221.0 221.0 221.0 221.0 221.0 221.0 221.0 (p) Design
Pmax adjusted bar.a 133.1 156.4 168.6 178.6 192.9 213.9 216.2 224.2 (@=(@)+((0)-(2)+(n)/(1+((n)*x0.459/(g))
Reference Pmax bar.a 133.1 156.4 168.6 178.6 192.9 213.9 216.2 221.0 (r)= Lower value{(p), (q)}
Pmax correction factor % 0.3 0.1 0.3 0.2 0.1 0.0 0.1 1.7 (5)=[{(1)-(©)}/(2)]*100

€€
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HSD engine Engine type 5S50ME-C10.6 Project | CPC1193 Engine No. | DML106665 Test Bed
Layout Power(kW) | 6850 | Speed | 117.0 Client CSBC Corporation, Taiwan Hull No. 1193
Cyl. constant(in k\Wl 0.7245 Brand & Type
Turbocharger - - - :
Fuel Oil(BUNKER-A) Cylinder oil MOBILGARD 540 AC
Specification Serial Number Viscosity 6.045 cSt at 40°C Circulation oil SK SUPERMAR AS
Maker ABB 1 29480 Density at 15°C 0.9120 Turbo oil SK SUPERMAR AS
Type A165-L. 2 Sulphur % 0.23 Water brake FUCHINO,CFSR-26(E)
Nmax 22020 r/min 3 Heat value 10002 keal/kg EGB Orifice(mm)
Tmax 550 °C 4 Water ppm 1090 D49
Date 2023.11.14 Meas. time 17:10
Load Engine |Weight on Eff. Power Fuel Fuel Index(%) |Barometer Shop [Humid. | Emission SFOC(g/kW.h)
(%)| Speed |Brake (ton) (kW)| Mode ECU (mmHg) | Temp. (%)| Mode | Meas. [ ISO Site
25 73.7 31.6 1713 Diesel 42 765.4 16.5 327 | Tier2 | 1713 | 169.5
Cyl. No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Ave
Pi (bar) 6.3 6.3 6.2 6.2 6.2 6.2
Pmax (bar) 133.9 134 1342 | 1335 134 133.9
Pcomp (bar) 83.9 83.9 83.9 84.0 83.9 83.9
F/1 High
Offset Low
Pmax Adj.(bar)
Pcomp. Ratio 60.6 60.6 60.6 60.7 60.6 60.7
E/V Open Angle 1239 | 1239 | 1239 | 1239 [ 1239 123.9
Exh.Gas Temp(C) 200 230 230 230 245 227.0
CW.Out | Cover 60 60 60 61 60 60.2
Temp.(C)| Liner
P.O.Lub. Temp(C) | 45 45 46 45 45 45.2
Lubricating Oil Exhaust Gas Turbo Scavenge Air
Pressure Temperature () Temp.(C) Pressure charger dp Receiver Temperature( C)
(bar) Turbine Main Engine Turbine Receiver |T/Cout | Speed (mmWC) Press. | T/C [ Before | After
System Oil Inlet | Outlet Inlet Inlet | Outlet | (bar) | @mwe)| /min) | Filter | Cooler | (bar) [ blower | A/C A/C
2.1 1 1 41 1 1 0.34 1 1 1 1 0.40 1 1 1
Cooling Oil 40 A Thrust 230 190 30 7707 5 20 16.5 47 18
2.2 2 2 Segment 2 2 |/cile| 2 2 2 2 2 2 2
Turbine oil 50 (bar) T
2.3 3 3 3 3 0.33 3 3 3 3 26 3 3 3
Blower out|
4 4 4 4 4 4 4 4 Press.(bar) 4 4 4
0.34
Average 40 44 230 190 30 7707 5 20 |Average 16.5 47 18
Cooling Water Hydraulic Pressure Fuel Oil Pressure Aux.
Temperature (C) Press. (bar) (bar) (bar) Blower
HT C.W Air cooler T/C | cyl Air Before Filter Before Filter On/Off
Jaket Inlet [Cover Inlet| Inlet | Outlet | Outlet [ Jacket | Cooler 2.1 9.2 On
60 1 1 1 4.3 3.0 After Filter After Filter Axial
17 20 2.1 9.2 Vibration
1st Air Cooler 2 2 2 Main Pressure Fuel Oil Inlet Temp. (mm)
Tnlet Outlet 225 (C) 0.66
1 1 3 3 3 Swash Plate Position (%) 19 T/V Damper
1 23 (bar)
2 2 4 4 4 2 50 -
3 Exhuast Gas
Average 17 20 4 By-pass V/V
Position
Note : The fuel oil consumption is corrected to LCV 10,200 kcal/kg & ISO reference condition 0%
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HSD engine Engine type 5S50ME-C10.6 Project | CPC1193 Engine No. | DML106665 Test Bed
Layout Power(kW) | 6850 | Speed | 117.0 Client CSBC Corporation, Taiwan Hull No. 1193
Cyl. constant(in k\Wl 0.7245 Brand & Type
Turbocharger - - - :
Fuel Oil(BUNKER-A) Cylinder oil MOBILGARD 540 AC
Specification Serial Number Viscosity 6.045 cSt at 40°C Circulation oil SK SUPERMAR AS
Maker ABB 1 29480 Density at 15°C 0.9120 Turbo oil SK SUPERMAR AS
Type A165-1, ? Sulphur % 0.23 Water brake FUCHINO,CFSR-26(E)
Nmax 22020 r/min 3 Heat value 10002 keal/kg EGB Orifice(mm)
Tmax 550 °C 4 Water ppm 1090 D49
Date 2023.11.14 Meas. time 17:35
Load Engine |Weight on Eff. Power Fuel Fuel Index(%) |Barometer Shop [Humid. | Emission SFOC(g/kW.h)
(%)| Speed |Brake (ton) (kW)| Mode ECU (mmHg) | Temp. (%)| Mode | Meas. [ ISO Site
35.4 82.8 39.8 2425 Diesel 52 765.5 16.4 34.6 | Tier2 | 165.6 | 164.0
Cyl. No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Ave
Pi (bar) 8.0 8.0 8.0 8.0 8.0 8.0
Pmax (bar) 156.9 157.1 157.1 158.1 156.9 157.2
Pcomp (bar) 106.8 | 107.0 | 106.8 | 107.0 [ 106.8 106.9
F/1 High
Offset Low
Pmax Adj.(bar)
Pcomp. Ratio 62.0 62.1 62.0 62.1 62.0 62.0
E/V Open Angle 125.1 125.1 125.1 125.1 125.1 125.1
Exh.Gas Temp(C) 220 237 245 245 255 240.4
CW.Out | Cover 62 62 61 62 60 61.4
Temp.(C)| Liner
P.O.Lub. Temp(C) | 47 47 47 47 46 46.8
Lubricating Oil Exhaust Gas Turbo Scavenge Air
Pressure Temperature () Temp.(C) Pressure charger dp Receiver Temperature( C)
(bar) Turbine Main Engine Turbine Receiver |T/Cout | Speed (mmWC) Press. | T/C [ Before | After
System Oil Inlet | Outlet Inlet Inlet | Outlet | (bar) | @mwe)| /min) | Filter | Cooler | (bar) [ blower | A/C A/C
2.1 1 1 41 1 1 0.69 1 1 1 1 0.74 1 1 1
Cooling Oil 40 48 Thrust 260 200 90 10428 10 30 16.4 73 19
2.1 2 2 Segment 2 2 |/cile| 2 2 2 2 2 2 2
Turbine oil 52 (bar) T
2.0 3 3 3 3 0.66 3 3 3 3 24 3 3 3
Blower out|
4 4 4 4 4 4 4 4 Press.(bar) 4 4 4
0.75
Average 40 48 260 200 90 10428 10 30  |Average 16.4 73 19
Cooling Water Hydraulic Pressure Fuel Oil Pressure Aux.
Temperature (C) Press. (bar) (bar) (bar) Blower
HT C.W Air cooler T/C | cyl Air Before Filter Before Filter On/Off
Jaket Inlet [Cover Inlet| Inlet | Outlet | Outlet [ Jacket | Cooler 2.1 9.2 On
60 1 1 1 4.3 3.0 After Filter After Filter Axial
18 22 2.1 9.2 Vibration
1st Air Cooler 2 2 2 Main Pressure Fuel Oil Inlet Temp. (mm)
Tnlet Outlet 226 (C) 0.70
1 1 3 3 3 Swash Plate Position (%) 21 T/V Damper
1 25 (bar)
2 2 4 4 4 2 50 -
3 Exhuast Gas
Average 18 22 4 By-pass V/V
Position
Note : The fuel oil consumption is corrected to LCV 10,200 kcal/kg & ISO reference condition 0%
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HSD engine Engine type 5S50ME-C10.6 Project | CPC1193 Engine No. | DML106665 Test Bed
Layout Power(kW) | 6850 | Speed | 117.0 Client CSBC Corporation, Taiwan Hull No. 1193
Cyl. constant(in k\Wl 0.7245 Brand & Type
Turbocharger - - - :
Fuel Oil(BUNKER-A) Cylinder oil MOBILGARD 540 AC
Specification Serial Number Viscosity 6.045 cSt at 40°C Circulation oil SK SUPERMAR AS
Maker ABB 1 29480 Density at 15°C 0.9120 Turbo oil SK SUPERMAR AS
Type A165-L. 2 Sulphur % 0.23 Water brake FUCHINO,CFSR-26(E)
Nmax 22020 r/min 3 Heat value 10002 keal/kg EGB Orifice(mm)
Tmax 550 °C 4 Water ppm 1090 D49
Date 2023.11.14 Meas. time 18:00
Load Engine |Weight on Eff. Power Fuel Fuel Index(%) |Barometer Shop [Humid. | Emission SFOC(g/kW.h)
(%)| Speed |Brake (ton) (kW)| Mode ECU (mmHg) | Temp. (%)| Mode | Meas. [ ISO Site
46.2 90.4 47.6 3165 Diesel 61 765.5 16.8 35.7 | Tier2 | 163.0 | 160.8
Cyl. No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Ave
Pi (bar) 9.6 9.6 9.6 9.6 9.6 9.6
Pmax (bar) 170.0 170.1 170.2 170.9 170.6 170.4
Pcomp (bar) 120.8 [ 120.7 | 121.0 | 120.8 | 120.8 120.8
F/1 High
Offset Low
Pmax Adj.(bar)
Pcomp. Ratio 62.8 62.7 62.9 62.8 62.8 62.8
E/V Open Angle | 1243 | 1243 | 1243 | 1243 | 1243 124.3
Exh.Gas Temp(C) 250 270 275 275 295 273.0
CW.Out | Cover 62 62 62 62 62 62.0
Temp.(C)| Liner
P.O.Lub. Temp(C) | 47 47 46 47 46 46.6
Lubricating Oil Exhaust Gas Turbo Scavenge Air
Pressure Temperature () Temp.(C) Pressure charger dp Receiver Temperature( C)
(bar) Turbine Main Engine Turbine Receiver |T/Cout | Speed (mmWC) Press. | T/C [ Before | After
System Oil Inlet | Outlet Inlet Inlet | Outlet | (bar) | @mwe)| /min) | Filter | Cooler | (bar) [ blower | A/C A/C
2.1 1 1 41 1 1 0.84 1 1 1 1 0.94 1 1 1
Cooling Oil 40 50 Thrust 300 223 100 11775 15 35 16.8 90 20
2.1 2 2 Segment 2 2 |/cile| 2 2 2 2 2 2 2
Turbine oil 52 (bar) T
2.0 3 3 3 3 0.82 3 3 3 3 26 3 3 3
Blower out|
4 4 4 4 4 4 4 4 Press.(bar) 4 4 4
0.95
Average 40 50 300 223 100 11775 15 35  |Average 16.8 90 20
Cooling Water Hydraulic Pressure Fuel Oil Pressure Aux.
Temperature (C) Press. (bar) (bar) (bar) Blower
HT C.W Air cooler T/C | cyl Air Before Filter Before Filter On/Off
Jaket Inlet [Cover Inlet| Inlet | Outlet | Outlet [ Jacket | Cooler 2.0 9.2 Off
60 1 1 1 4.3 3.0 After Filter After Filter Axial
18 22 2.0 9.2 Vibration
1st Air Cooler 2 2 2 Main Pressure Fuel Oil Inlet Temp. (mm)
Tnlet Outlet 228 (C) 0.82
1 1 3 3 3 Swash Plate Position (%) 23 T/V Damper
1 25 (bar)
2 2 4 4 4 2 50 -
3 Exhuast Gas
Average 18 22 4 By-pass V/V
Position
Note : The fuel oil consumption is corrected to LCV 10,200 kcal/kg & ISO reference condition 0%
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HSD engine Engine type 5S50ME-C10.6 Project | CPC1193 Engine No. | DML106665 Test Bed
Layout Power(kW) | 6850 | Speed | 117.0 Client CSBC Corporation, Taiwan Hull No. 1193
Cyl. constant(in k\Wl 0.7245 Brand & Type
Turbocharger - - - :
Fuel Oil(BUNKER-A) Cylinder oil MOBILGARD 540 AC
Specification Serial Number Viscosity 6.045 cSt at 40°C Circulation oil SK SUPERMAR AS
Maker ABB 1 29480 Density at 15°C 0.9120 Turbo oil SK SUPERMAR AS
Type A165-L. 2 Sulphur % 0.23 Water brake FUCHINO,CFSR-26(E)
Nmax 22020 r/min 3 Heat value 10002 keal/kg EGB Orifice(mm)
Tmax 550 °C 4 Water ppm 1090 D49
Date 2023.11.14 Meas. time 18:30
Load Engine |Weight on Eff. Power Fuel Fuel Index(%) |Barometer Shop [Humid. | Emission SFOC(g/kW.h)
(%)| Speed |Brake (ton) (kW)| Mode ECU (mmHg) | Temp. (%)| Mode | Meas. [ ISO Site
50 92.9 50.1 3425 Diesel 64 765.8 17.1 382 | Tier2 | 161.1 [ 1589
Cyl. No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Ave
Pi (bar) 10.2 10.1 10.1 10.1 10.2 10.1
Pmax (bar) 181.0 [ 180.5 | 180.1 | 180.0 | 181.3 180.6
Pcomp (bar) 131.2 131.0 131.1 131.0 131.1 131.1
F/1 High
Offset Low
Pmax Adj.(bar)
Pcomp. Ratio 63.6 63.5 63.5 63.5 63.5 63.5
E/V Open Angle | 1239 | 1239 | 1239 | 1239 | 1239 123.9
Exh.Gas Temp(C) 250 273 279 270 285 271.4
CW.Out | Cover 62 62 62 62 62 62.0
Temp.(C)| Liner
P.O.Lub. Temp(C) | 47 47 46 47 46 46.6
Lubricating Oil Exhaust Gas Turbo Scavenge Air
Pressure Temperature () Temp.(C) Pressure charger dp Receiver Temperature( C)
(bar) Turbine Main Engine Turbine Receiver |T/Cout | Speed (mmWC) Press. | T/C [ Before | After
System Oil Inlet | Outlet Inlet Inlet | Outlet | (bar) | @mwe)| /min) | Filter | Cooler | (bar) [ blower | A/C A/C
2.1 1 1 41 1 1 0.97 1 1 1 1 1.08 1 1 1
Cooling Oil 40 53 Thrust 300 220 120 12510 20 35 17.1 100 21
2.1 2 2 Segment 2 2 |/cile| 2 2 2 2 2 2 2
Turbine oil 53 (bar) T
2.0 3 3 3 3 0.95 3 3 3 3 28 3 3 3
Blower out|
4 4 4 4 4 4 4 4 Press.(bar) 4 4 4
1.09
Average 40 53 300 220 120 12510 20 35  |Average 17.1 100 21
Cooling Water Hydraulic Pressure Fuel Oil Pressure Aux.
Temperature (C) Press. (bar) (bar) (bar) Blower
HT C.W Air cooler T/C | cyl Air Before Filter Before Filter On/Off
Jaket Inlet [Cover Inlet| Inlet | Outlet | Outlet [ Jacket | Cooler 2.1 9.2 Off
61 1 1 1 4.3 3.0 After Filter After Filter Axial
19 22 2.1 9.2 Vibration
1st Air Cooler 2 2 2 Main Pressure Fuel Oil Inlet Temp. (mm)
Tnlet Outlet 229 (C) 0.92
1 1 3 3 3 Swash Plate Position (%) 28 T/V Damper
1 27 (bar)
2 2 4 4 4 2 50 -
3 Exhuast Gas
Average 19 22 4 By-pass V/V
Position
Note : The fuel oil consumption is corrected to LCV 10,200 kcal/kg & ISO reference condition 0%
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HSD engine Engine type 5S50ME-C10.6 Project | CPC1193 Engine No. | DML106665 Test Bed
Layout Power(kW) | 6850 | Speed | 117.0 Client CSBC Corporation, Taiwan Hull No. 1193
Cyl. constant(in k\Wl 0.7245 Brand & Type
Turbocharger - - - :
Fuel Oil(BUNKER-A) Cylinder oil MOBILGARD 540 AC
Specification Serial Number Viscosity 6.045 cSt at 40°C Circulation oil SK SUPERMAR AS
Maker ABB 1 29480 Density at 15°C 0.9120 Turbo oil SK SUPERMAR AS
Type A165-L. 2 Sulphur % 0.23 Water brake FUCHINO,CFSR-26(E)
Nmax 22020 r/min 3 Heat value 10002 keal/kg EGB Orifice(mm)
Tmax 550 °C 4 Water ppm 1090 D49
Date 2023.11.14 Meas. time 19:05
Load Engine |Weight on Eff. Power Fuel Fuel Index(%) |Barometer Shop [Humid. | Emission SFOC(g/kW.h)
(%)| Speed |Brake (ton) (kW)| Mode ECU (mmHg) | Temp. (%)| Mode | Meas. [ ISO Site
58.8 98.0 55.9 4028 Diesel 72 765.8 17.5 380 | Tier2 | 157.8 | 155.6
Cyl. No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Ave
Pi (bar) 11.4 11.4 11.4 11.4 11.4 11.4
Pmax (bar) 195.0 | 194.6 | 1944 | 196.0 | 194.7 194.9
Pcomp (bar) 1452 | 1453 | 1453 | 1452 | 145.4 145.3
F/1 High
Offset Low
Pmax Adj.(bar)
Pcomp. Ratio 60.9 61.0 61.0 60.9 61.0 61.0
E/V Open Angle | 123.9 | 123.9 | 123.9 | 1239 | 123.9 123.9
Exh.Gas Temp(C) 261 280 270 285 305 280.2
C.W.Out [ Cover 63 63 63 63 63 63.0
Temp.(C)| Liner
P.O.Lub. Temp(T) | 52 52 52 52 52 52,0
Lubricating Oil Exhaust Gas Turbo Scavenge Air
Pressure Temperature () Temp.(C) Pressure charger dp Receiver Temperature( C)
(bar) Turbine Main Engine Turbine Receiver |T/Cout | Speed (mmWC) Press. | T/C [ Before | After
System Oil Inlet | Outlet Inlet Inlet | Outlet | (bar) | @mwe)| /min) | Filter | Cooler | (bar) [ blower | A/C A/C
2.1 1 1 41 1 1 1.30 1 1 1 1 1.40 1 1 1
Cooling Oil 40 57 Thrust 308 220 170 13801 30 40 17.5 117 21
2.2 2 2 Segment 2 2 |/cile| 2 2 2 2 2 2 2
Turbine oil 49 (bar) T
2.1 3 3 3 3 1.26 3 3 3 3 29 3 3 3
Blower out|
4 4 4 4 4 4 4 4 Press.(bar) 4 4 4
1.41
Average 40 57 308 220 170 13801 30 40 [Average 17.5 117 21
Cooling Water Hydraulic Pressure Fuel Oil Pressure Aux.
Temperature (C) Press. (bar) (bar) (bar) Blower
HT C.W Air cooler T/C | cyl Air Before Filter Before Filter On/Off
Jaket Inlet [Cover Inlet| Inlet | Outlet | Outlet [ Jacket | Cooler 2.0 9.2 Off
61 1 1 1 4.0 3.2 After Filter After Filter Axial
19 23 2.0 9.2 Vibration
1st Air Cooler 2 2 2 Main Pressure Fuel Oil Inlet Temp. (mm)
Tnlet Outlet 233 (C) 1.52
1 1 3 3 3 Swash Plate Position (%) 30 T/V Damper
1 28 (bar)
2 2 4 4 4 2 50 -
3 Exhuast Gas
Average 19 23 4 By-pass V/V
Position
Note : The fuel oil consumption is corrected to LCV 10,200 kcal/kg & ISO reference condition 0%
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HSD engine Engine type 5S50ME-C10.6 Project | CPC1193 Engine No. | DML106665 Test Bed
Layout Power(kW) | 6850 | Speed | 117.0 Client CSBC Corporation, Taiwan Hull No. 1193
Cyl. constant(in k\Wl 0.7245 Brand & Type
Turbocharger - - - :
Fuel Oil(BUNKER-A) Cylinder oil MOBILGARD 540 AC
Specification Serial Number Viscosity 6.045 cSt at 40°C Circulation oil SK SUPERMAR AS
Maker ABB 1 29480 Density at 15°C 0.9120 Turbo oil SK SUPERMAR AS
Type A165-L. 2 Sulphur % 0.23 Water brake FUCHINO,CFSR-26(E)
Nmax 22020 r/min 3 Heat value 10002 keal/kg EGB Orifice(mm)
Tmax 550 °C 4 Water ppm 1090 D49
Date 2023.11.14 Meas. time 19:40
Load Engine |Weight on Eff. Power Fuel Fuel Index(%) |Barometer Shop [Humid. | Emission SFOC(g/kW.h)
(%)| Speed |Brake (ton) (kW)| Mode ECU (mmHg) | Temp. (%)| Mode | Meas. [ ISO Site
73.5 105.6 64.8 5035 Diesel 81 766.1 18.1 384 | Tier2 | 1584 | 156.2
Cyl. No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Ave
Pi (bar) 13.2 13.3 13.3 13.3 13.3 13.3
Pmax (bar) 216.1 | 216.8 | 2161 | 217.1 | 216.7 216.6
Pcomp (bar) 166.8 | 166.6 | 166.7 | 166.6 | 166.8 166.7
F/1 High
Offset Low
Pmax Adj.(bar)
Pcomp. Ratio 57.1 57.0 57.0 57.0 57.1 57.0
E/V Open Angle | 1239 | 1239 | 1239 | 1239 | 1239 123.9
Exh.Gas Temp(C) 273 300 300 300 319 298.4
CW.Out | Cover 64 64 64 64 64 64.0
Temp.(C)| Liner
P.O.Lub. Temp(C) | 51 51 50 50 50 50.4
Lubricating Oil Exhaust Gas Turbo Scavenge Air
Pressure Temperature () Temp.(C) Pressure charger dp Receiver Temperature( C)
(bar) Turbine Main Engine Turbine Receiver |T/Cout | Speed (mmWC) Press. | T/C [ Before | After
System Oil Inlet | Outlet Inlet Inlet | Outlet | (bar) | @mwe)| /min) | Filter | Cooler | (bar) [ blower | A/C A/C
2.1 1 1 42 1 1 1.79 1 1 1 1 1.94 1 1 1
Cooling Oil 40 62 Thrust 325 220 210 15533 40 40 18.1 141 22
2.1 2 2 Segment 2 2 |/cile| 2 2 2 2 2 2 2
Turbine oil 47 (bar) T
2.1 3 3 3 3 1.76 3 3 3 3 32 3 3 3
Blower out|
4 4 4 4 4 4 4 4 Press.(bar) 4 4 4
1.95
Average 40 62 325 220 210 15533 40 40 [Average 18.1 141 22
Cooling Water Hydraulic Pressure Fuel Oil Pressure Aux.
Temperature (C) Press. (bar) (bar) (bar) Blower
HT C.W Air cooler T/C | cyl Air Before Filter Before Filter On/Off
Jaket Inlet [Cover Inlet| Inlet | Outlet | Outlet [ Jacket | Cooler 2.0 9.2 Off
61 1 1 1 4.3 3.2 After Filter After Filter Axial
20 24 2.0 9.2 Vibration
1st Air Cooler 2 2 2 Main Pressure Fuel Oil Inlet Temp. (mm)
Tnlet Outlet 239 (C) 1.08
1 1 3 3 3 Swash Plate Position (%) 30 T/V Damper
1 30 (bar)
2 2 4 4 4 2 50 -
3 Exhuast Gas
Average 20 24 4 By-pass V/V
Position
Note : The fuel oil consumption is corrected to LCV 10,200 kcal/kg & ISO reference condition 0%
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HSD engine Engine type 5S50ME-C10.6 Project | CPC1193 Engine No. | DML106665 Test Bed
Layout Power(kW) | 6850 | Speed | 117.0 Client CSBC Corporation, Taiwan Hull No. 1193
Cyl. constant(in k\Wl 0.7245 Brand & Type
Turbocharger - - - :
Fuel Oil(BUNKER-A) Cylinder oil MOBILGARD 540 AC
Specification Serial Number Viscosity 6.045 cSt at 40°C Circulation oil SK SUPERMAR AS
Maker ABB 1 29480 Density at 15°C 0.9120 Turbo oil SK SUPERMAR AS
Type A165-L. 2 Sulphur % 0.23 Water brake FUCHINO,CFSR-26(E)
Nmax 22020 r/min 3 Heat value 10002 keal/kg EGB Orifice(mm)
Tmax 550 °C 4 Water ppm 1090 D49
Date 2023.11.14 Meas. time 20:10
Load Engine |Weight on Eff. Power Fuel Fuel Index(%) |Barometer Shop [Humid. | Emission SFOC(g/kW.h)
(%)| Speed |Brake (ton) (kW)| Mode ECU (mmHg) | Temp. (%)| Mode | Meas. [ ISO Site
75 106.3 65.7 5138 Diesel 83 766.2 18.6 389 | Tier2 | 158.8 | 156.3
Cyl. No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Ave
Pi (bar) 13.4 13.5 13.5 13.5 13.5 13.5
Pmax (bar) 2184 | 219.6 | 2194 [ 2183 | 2189 218.9
Pcomp (bar) 169.3 | 169.4 | 169.7 | 169.2 | 169.4 169.4
F/1 High
Offset Low
Pmax Adj.(bar)
Pcomp. Ratio 56.6 56.6 56.7 56.5 56.6 56.6
E/V Open Angle | 1239 | 1239 | 1239 | 1239 | 1239 123.9
Exh.Gas Temp(C) 277 300 300 300 325 300.4
CW.Out | Cover 64 64 64 64 64 64.0
Temp.(C)| Liner
P.O.Lub. Temp(C) | 51 51 51 51 51 51.0
Lubricating Oil Exhaust Gas Turbo Scavenge Air
Pressure Temperature () Temp.(C) Pressure charger dp Receiver Temperature( C)
(bar) Turbine Main Engine Turbine Receiver |T/Cout | Speed (mmWC) Press. | T/C [ Before | After
System Oil Inlet | Outlet Inlet Inlet | Outlet | (bar) | @mwe)| /min) | Filter | Cooler | (bar) [ blower | A/C A/C
2.1 1 1 42 1 1 1.88 1 1 1 1 2.01 1 1 1
Cooling Oil 40 63 Thrust 327 220 210 15773 40 40 18.6 145 22
2.2 2 2 Segment 2 2 |/cile| 2 2 2 2 2 2 2
Turbine oil 47 (bar) T
2.2 3 3 3 3 1.85 3 3 3 3 34 3 3 3
Blower out|
4 4 4 4 4 4 4 4 Press.(bar) 4 4 4
2.02
Average 40 63 327 220 210 15773 40 40 [Average 18.6 145 22
Cooling Water Hydraulic Pressure Fuel Oil Pressure Aux.
Temperature (C) Press. (bar) (bar) (bar) Blower
HT C.W Air cooler T/C | cyl Air Before Filter Before Filter On/Off
Jaket Inlet [Cover Inlet| Inlet | Outlet | Outlet [ Jacket | Cooler 2.0 9.2 Off
61 1 1 1 4.3 3.2 After Filter After Filter Axial
20 25 2.0 9.2 Vibration
1st Air Cooler 2 2 2 Main Pressure Fuel Oil Inlet Temp. (mm)
Tnlet Outlet 240 (C) 113
1 1 3 3 3 Swash Plate Position (%) 30 T/V Damper
1 30 (bar)
2 2 4 4 4 2 50 -
3 Exhuast Gas
Average 20 25 4 By-pass V/V
Position
Note : The fuel oil consumption is corrected to LCV 10,200 kcal/kg & ISO reference condition 0%
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HSD engine Engine type 5S50ME-C10.6 Project | CPC1193 Engine No. | DML106665 Test Bed
Layout Power(kW) | 6850 | Speed | 117.0 Client CSBC Corporation, Taiwan Hull No. 1193
Cyl. constant(in k\Wl 0.7245 Brand & Type
Turbocharger - - - :
Fuel Oil(BUNKER-A) Cylinder oil MOBILGARD 540 AC
Specification Serial Number Viscosity 6.045 cSt at 40°C Circulation oil SK SUPERMAR AS
Maker ABB 1 29480 Density at 15°C 0.9120 Turbo oil SK SUPERMAR AS
Type A165-L. 2 Sulphur % 0.23 Water brake FUCHINO,CFSR-26(E)
Nmax 22020 r/min 3 Heat value 10002 keal/kg EGB Orifice(mm)
Tmax 550 °C 4 Water ppm 1090 D49
Date 2023.11.14 Meas. time 20:45
Load Engine |Weight on Eff. Power Fuel Fuel Index(%) |Barometer Shop [Humid. | Emission SFOC(g/kW.h)
(%)| Speed |Brake (ton) (kW)| Mode ECU (mmHg) | Temp. (%)| Mode | Meas. [ ISO Site
85 110.8 71.4 5823 Diesel 89 766.5 19.1 39.7 | Tier2 | 159.7 | 156.5
Cyl. No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Ave
Pi (bar) 14.8 14.8 14.9 14.9 14.8 14.8
Pmax (bar) 220.2 | 219.5 | 219.3 | 219.7 | 220.1 219.8
Pcomp (bar) 179.9 | 179.8 | 179.8 | 179.9 | 179.8 179.8
F/1 High
Offset Low
Pmax Adj.(bar)
Pcomp. Ratio 53.8 53.8 53.8 53.8 53.8 53.8
E/V Open Angle | 1239 | 1239 | 1239 | 1239 | 1239 123.9
Exh.Gas Temp(C) 293 315 320 320 340 317.6
CW.Out | Cover 64 64 64 64 64 64.0
Temp.(C)| Liner
P.O.Lub. Temp(T) | 53 53 52 52 52 524
Lubricating Oil Exhaust Gas Turbo Scavenge Air
Pressure Temperature () Temp.(C) Pressure charger dp Receiver Temperature( C)
(bar) Turbine Main Engine Turbine Receiver |T/Cout | Speed (mmWC) Press. | T/C [ Before | After
System Oil Inlet | Outlet Inlet Inlet | Outlet | (bar) | @mwo) | /min) | Filter | Cooler | (an [ blower [ A/C A/C
2.1 1 1 42 1 1 2.20 1 1 1 1 2.36 1 1 1
Cooling Oil 40 66 Thrust 342 220 270 16674 50 45 19.1 160 22
2.1 2 2 Segment 2 2 |/cile| 2 2 2 2 2 2 2
Turbine oil 48 (bar) T
2.1 3 3 3 3 2.17 3 3 3 3 36 3 3
Blower out|
4 4 4 4 4 4 4 4 Press.(bar) 4 4 4
2.37
Average 40 66 342 220 270 16674 50 45 [Average 19.1 160 22
Cooling Water Hydraulic Pressure Fuel Oil Pressure Aux.
Temperature (C) Press. (bar) (bar) (bar) Blower
HT C.W Air cooler T/C | cyl Air Before Filter Before Filter On/Off
Jaket Inlet [Cover Inlet| Inlet | Outlet | Outlet [ Jacket | Cooler 2.1 9.2 On
61 1 1 1 4.3 3.0 After Filter After Filter Axial
20 26 2.1 9.2 Vibration
1st Air Cooler 2 2 2 Main Pressure Fuel Oil Inlet Temp. (mm)
Tnlet Outlet 251 (C) 0.63
1 1 3 3 3 Swash Plate Position (%) 30 T/V Damper
1 64 (bar)
2 2 4 4 4 2 50 -
3 Exhuast Gas
Average 20 26 4 By-pass V/V
Position
Note : The fuel oil consumption is corrected to LCV 10,200 kcal/kg & ISO reference condition 0%




Summary of Load Test (Measured Value)

Project CPC1193 Hull No. 1193
Date 2023.11.14 Fuel Mode Diesel
LCV of Fuel oil 10002 kcal/kg Emission Tier 11
Engine Mode Tier 11
Test No. 1 2 3

Load (%) 100 100(2) 110
Power kW) 6850 6850 7535
Speed (t/min) 117.0 117.0 120.8
MEP (bar) 16.2 16.2 17.2
Fuel index (%) 100.0 100.0 106.0
Exh.Valve Opening Timing (CA) 125.0 125.0 125.0
Ambient pressure (mmHg) 766.7 767.3 769.1
Blower Inlet Temp. (T 19.8 19.9 20.5
Scav. Air Receiver Temp. (T 37.0 38.0 39.0
A/C C.W Inlet temp. (T 20.0 20.0 20.0
Pmax (bar) 2194 220.5 219.7
Pcomp (bar) 186.3 187.4 177.5
Pscav (bar) 2.65 2.65 2.87
Pcomp Ratio (Pcomp/Pscav) 51.3 51.6 46.1
Pexh (bar) 2.43 2.44 2.67
Exh. Temp. Cyl Outlet (T 366.4 368.0 382.0
Exh. Temp. Before T/C (T 387.0 385.0 410.0
Exh. Temp. After T/C (T 230.0 230.0 240.0
T/C Speed (rpm) 17385 17390 17905
Hydraulic System Before Filter 2.0 2.0 2.0

After Filter 2.0 2.0 2.0

Main Pressure 263 263 263
SFOC Measured 169.9 169.9 175.9

ISO Condition 166.7 166.8 173.7

Remark




FUEL OIL CONSUMPTION ( CPC1193 / 5S50ME-C10.6 )

Description Unit Load 100 100(2) 110 Remark
Start value kg 9484 9525 9532
Stop value kg 9290 9331 9311
Measured [Time min 10 10 10
value  [Difference kg 194 194 221
F.O leakage Drain kg/10min 0.065 0.065 0.060
Hourly Consumption kg 1163.6 1163.6 1325.6 (A)
Loaded |Engine revolution r/min 117.0 117.0 120.8
Condition |Engine power kW 6850 6850 7535 ®)
Measured spec. fuel consumption ¢/kW.h 169.9 169.9 175.9 (C) = (A)/(B)*x1000

ISO correction = Measured value X (LCV/LCVref) X [ 1+ { (Tsc,ref - Tsc)/10 X(factor) + (To,ref -To) /10X (factor)
+ (Po,tef-1000/750.0617xPo) /10X (factor) + (PEaT,tef-PEaT)/100 X (factor)} / 100 ]

SFOC
factor
-. Scav. air temp. (Tsc,ref) rise 10 T - 0.413 %
-. Blower inlet temp. (To,ref : 25C) rise 0 T  — 0.707 %
-. Barometer press. (Po,ref : 1000 mbar) rise 10 mbar = ----- -0.053 %
-. Back pressure. (PEaT,ref) tise 100 mmWC  ----- 0.168 %
-. F.O lower calorific value (LCVtef : 10200kcal/kg) rise 1 % - -1%
SFOC ISO Correction
Toad 100 100(2) 110
Description Actual | Factor | Actual | Factor | Actual | Factor Remark
Unit value value value
Measured SFOC ¢/kW.h 169.9 169.9 175.9 (©)
Scav. air temp. Tsc T 37.0 | 0.000 | 380 |[-0.041| 39.0 | 0.041 (D) = (Tsc,ref - Tsc)/10%(0.413)
Ambient |Blower inlet temp. To C 198 | 0368 | 199 | 0361 | 205 | 0318 (E) = (To,tef - To)/10x(0.707)
Condition |Barometer press. Po mmHg 766.7 | 0.117 | 767.3 | 0.121 | 769.1 | 0.135 (F) = (Po,tef-1000/750.0617XPo) /10X (-0.053)
Back press. PEaT mmWG 300 | 0.000 300 | 0.000 350 | 0.010 (G) = (PEaT\tef - PEaT)/100%(0.168)
LCV keal/kg | 10002 | 0.981 | 10002 | 0.981 | 10002 | 0.981 (H) = LCV/LCVref
SFOC 156 Cortection o/kW.h 167.4 167.3 173.4 1) = QX H)X[1+({(D)+(E)+(F)+(G)} /100]
Pmax corr. Factor % 1.8 1.3 -0.8 (s) = Refer to the next page
SE()C ISO Correction o/KWh 166.7 166.8 173.7 SFOC 150 Correction X
with Reference Pmax (1+(-0.231) X Pmax cott. Factor/100)

S




Pmax ISO Correction

ISO correction =

Measured value X [ 1+ { (Tsc,ref - Tsc)/10 X(factor) + (To,ref -To)/10x (factor) + (Po,ref-1000/750.0617XPo) /10X (factor)

+ (PEaT,ref-PEaT) /100 X (factor)} / 100 ]

-. Scav. air temp. (T'sc,ref)
-. Blower inlet temp. (To,ref : 25C)

-. Barometer press. (Po,ref : 1000 mbar)
-. Back pressure. (PEaT,ref)

rise
rise
rise
rise

Pmax

factor
10 €T -—---- 0.810 %
10 €T -—---- -2.198 %
10 mbar - 0.165 %
100 mmWC  ---—-- -0.528 %

Load 100 100(2) 110
Description Actual | Factor | Actual | Factor | Actual | Factor Remark
Unit value value value
Measured Maximum Pressure bar.a 220.5 221.6 220.8 (a)
Scav. air temp. Tsc C 37.0 | 0.000 | 380 |-0.081] 39.0 | 0.081 (b) = (Tsc,ref - Tsc)/10x(0.81)
Ambient |Blower inlet temp. To C 19.8 | -1.143 | 199 | -1.121 | 205 | -0.989 (c) = (To,ref - To)/10X(-2.198)
Condition |Barometer press. Po mmHg 766.7 | -0.365 | 767.3 | -0.378 | 769.1 | -0.419 (d) = (Po,ref-1000/750.0617xPo) /10X (0.165)
Back press. PEaT mmWG 300 | 0.000 [ 300 | 0.000 | 350 | -0.032 (e) = (PEaT\ref- PEaT)/100X(-0.528)
Pmax 150 correction bar.a 217.1 218.1 217.8 (2) = @X[1+({(b)+(c)+(d)+(e)} /100]
Pcomp ISO Cotrection
Load 100 100(2) 110
Description Actual | Factor | Actual | Factor | Actual | Factor Remark
Unit value value value
Measured Compressure Pressure bar.a 187.3 188.4 178.5 (h)
Scav. air temp. Tsc C 37.0 | 0.000 [ 380 |-0.153| 39.0 | 0.153 (i) = (Tsc,ref - Tsc)/10x(1.53)
Ambient |Blower inlet temp. To C 19.8 | -1.536 | 19.9 [ -1.507 [ 20.5 | -1.329 (j) = (To,ref - To)/10X(-2.954)
Condition |Barometer press. Po mmHg 766.7 | -0.500 | 767.3 | -0.518 | 769.1 | -0.574 (k) = (Po,ref-1000/750.0617%Po) /10X (0.226)
Back press. PEaT mmWG 300 | 0.000 | 300 [ 0.000 [ 350 | -0.043 (1) = (PEaT,ref - PEaT)/100X(-0.702)
Pcomp 150 Correction bar.a 183.5 184.3 175.3 (n) = M)X[1+{ @)+ +&)+1)}/100]
Pmax correction factor
Description ~Joad 100 1002) 110 Remark
Unit
Pressure Rise bar 40.0 40.0 40.0 (0) Design value
Pmax Limit bar.a 221.0 221.0 221.0 (p) Design
Pmax adjusted bar.a 2217 2226 216.0 (@=()+((0)-(&)+ (n)/ (1+((n) X0.459/ (g))
Reference Pmax bar.a 221.0 221.0 216.0 (r)= Lower value{(p), (q)}
Pmax correction factor % 1.8 1.3 -0.8

O=H0-@}1/@]*100

3]
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HSD engine Engine type 5S50ME-C10.6 Project | CPC1193 Engine No. | DML106665 Test Bed
Layout Power(kW) | 6850 | Speed | 117.0 Client CSBC Corporation, Taiwan Hull No. 1193
Cyl. constant(in k\Wl 0.7245 Brand & Type
Turbocharger - - - :
Fuel Oil(BUNKER-A) Cylinder oil MOBILGARD 540 AC
Specification Serial Number Viscosity 6.045 cSt at 40°C Circulation oil SK SUPERMAR AS
Maker ABB 1 29480 Density at 15°C 0.9120 Turbo oil SK SUPERMAR AS
Type A165-1, ? Sulphur % 0.23 Water brake FUCHINO,CFSR-26(E)
Nmax 22020 r/min 3 Heat value 10002 keal/kg EGB Orifice(mm)
Tmax 550 °C 4 Water ppm 1090 D49
Date 2023.11.14 Meas. time 21:40
Load Engine |Weight on Eff. Power Fuel Fuel Index(%) |Barometer Shop [Humid. | Emission SFOC(g/kW.h)
(%)| Speed |Brake (ton) (kW)| Mode ECU (mmHg) | Temp. (%)| Mode | Meas. [ ISO Site
100 117.0 79.6 6850 Diesel 100 766.7 19.8 39.4 | Tier2 | 169.9 | 166.7
Cyl. No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Ave
Pi (bar) 16.6 16.5 16.5 16.6 16.6 16.6
Pmax (bar) 219.0 | 219.3 | 219.9 | 219.4 | 219.6 219.4
Pcomp (bar) 186.5 | 186.4 | 186.4 | 1859 | 186.4 186.3
F/1 High
Offset Low
Pmax Adj.(bar)
Pcomp. Ratio 51.4 51.3 51.3 51.2 51.3 51.3
E/V Open Angle | 125.0 | 125.0 | 125.0 | 125.0 | 125.0 125.0
Exh.Gas Temp(C) 340 360 364 373 395 366.4
C.W.Out [ Cover 65 65 65 65 65 65.0
Temp.(C)| Liner
P.O.Lub. Temp(C) | 54 55 55 55 55 54.8
Lubricating Oil Exhaust Gas Turbo Scavenge Air
Pressure Temperature () Temp.(C) Pressure charger dp Receiver Temperature( C)
(bar) Turbine Main Engine Turbine Receiver |T/Cout | Speed (mmWC) Press. | T/C [ Before | After
System Oil Inlet | Outlet Inlet Inlet | Outlet | (bar) | @mwe)| /min) | Filter | Cooler | (bar) [ blower | A/C A/C
2.1 1 1 42 1 1 2.43 1 1 1 1 2.65 1 1 1
Cooling Oil 40 67 Thrust 387 230 300 17385 60 48 19.8 169 23
2.1 2 2 Segment 2 2 |/cile| 2 2 2 2 2 2 2
Turbine oil 50 (bar) T
2.1 3 3 3 3 242 3 3 3 3 37 3 3 3
Blower out|
4 4 4 4 4 4 4 4 Press.(bar) 4 4 4
2.67
Average 40 67 387 230 300 17385 60 48  [Average 19.8 169 23
Cooling Water Hydraulic Pressure Fuel Oil Pressure Aux.
Temperature (C) Press. (bar) (bar) (bar) Blower
HT C.W Air cooler T/C | cyl Air Before Filter Before Filter On/Off
Jaket Inlet [Cover Inlet| Inlet | Outlet | Outlet [ Jacket | Cooler 2.0 9.2 Off
62 1 1 1 4.3 3.2 After Filter After Filter Axial
20 26 2.0 9.2 Vibration
1st Air Cooler 2 2 2 Main Pressure Fuel Oil Inlet Temp. (mm)
Tnlet Outlet 263 (C) 1.06
1 1 3 3 3 Swash Plate Position (%) 30 T/V Damper
1 85 (bar)
2 2 4 4 4 2 50 -
3 Exhuast Gas
Average 20 26 4 By-pass V/V
Position
Note : The fuel oil consumption is corrected to LCV 10,200 kcal/kg & ISO reference condition 100%
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HSD engine Engine type 5S50ME-C10.6 Project | CPC1193 Engine No. | DML106665 Test Bed
Layout Power(kW) | 6850 | Speed | 117.0 Client CSBC Corporation, Taiwan Hull No. 1193
Cyl. constant(in k\Wl 0.7245 Brand & Type
Turbocharger - - - :
Fuel Oil(BUNKER-A) Cylinder oil MOBILGARD 540 AC
Specification Serial Number Viscosity 6.045 cSt at 40°C Circulation oil SK SUPERMAR AS
Maker ABB 1 29480 Density at 15°C 0.9120 Turbo oil SK SUPERMAR AS
Type A165-L. 2 Sulphur % 0.23 Water brake FUCHINO,CFSR-26(E)
Nmax 22020 r/min 3 Heat value 10002 keal/kg EGB Orifice(mm)
Tmax 550 °C 4 Water ppm 1090 D49
Date 2023.11.14 Meas. time 22:00
Load Engine |Weight on Eff. Power Fuel Fuel Index(%) |Barometer Shop [Humid. | Emission SFOC(g/kW.h)
(%)| Speed |Brake (ton) (kW)| Mode ECU (mmHg) | Temp. (%)| Mode | Meas. [ ISO Site
100(2) 117.0 79.6 6850 Diesel 100 767.3 19.9 39.7 | Tier2 | 169.9 | 166.8
Cyl. No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Ave
Pi (bar) 16.6 16.7 16.5 16.5 16.6 16.6
Pmax (bar) 220.7 | 219.7 | 220.5 [ 220.8 | 221.0 220.5
Pcomp (bar) 187.5 | 187.1 | 187.4 | 1875 | 187.4 187.4
F/1 High
Offset Low
Pmax Adj.(bar)
Pcomp. Ratio 51.6 51.5 51.6 51.6 51.6 51.6
E/V Open Angle | 125.0 | 125.0 | 125.0 | 125.0 | 125.0 125.0
Exh.Gas Temp(C) 345 360 365 375 395 368.0
CW.Out | Cover 65 65 65 65 65 65.0
Temp.(C)| Liner
P.O.Lub. Temp(T) | 58 58 58 58 58 58.0
Lubricating Oil Exhaust Gas Turbo Scavenge Air
Pressure Temperature () Temp.(C) Pressure charger dp Receiver Temperature( C)
(bar) Turbine Main Engine Turbine Receiver |T/Cout | Speed (mmWC) Press. | T/C [ Before | After
System Oil Inlet | Outlet Inlet Inlet | Outlet | (bar) | @mwe)| /min) | Filter | Cooler | (bar) [ blower | A/C A/C
2.1 1 1 42 1 1 2.44 1 1 1 1 2.65 1 1 1
Cooling Oil 40 68 Thrust 385 230 300 17390 60 48 19.9 170 22
2.1 2 2 Segment 2 2 |/cile| 2 2 2 2 2 2 2
Turbine oil 50 (bar) T
2.1 3 3 3 3 2.42 3 3 3 3 38 3 3 3
Blower out|
4 4 4 4 4 4 4 4 Press.(bar) 4 4 4
2.66
Average 40 68 385 230 300 17390 60 48  [Average 19.9 170 22
Cooling Water Hydraulic Pressure Fuel Oil Pressure Aux.
Temperature (C) Press. (bar) (bar) (bar) Blower
HT C.W Air cooler T/C | cyl Air Before Filter Before Filter On/Off
Jaket Inlet [Cover Inlet| Inlet | Outlet | Outlet [ Jacket | Cooler 2.0 9.2 Off
62 1 1 1 4.3 3.2 After Filter After Filter Axial
20 26 2.0 9.2 Vibration
1st Air Cooler 2 2 2 Main Pressure Fuel Oil Inlet Temp. (mm)
Tnlet Outlet 263 (C) 1.07
1 1 3 3 3 Swash Plate Position (%) 30 T/V Damper
1 85 (bar)
2 2 4 4 4 2 50 -
3 Exhuast Gas
Average 20 26 4 By-pass V/V
Position
Note : The fuel oil consumption is corrected to LCV 10,200 kcal/kg & ISO reference condition 100%
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HSD engine Engine type 5S50ME-C10.6 Project | CPC1193 Engine No. | DML106665 Test Bed
Layout Power(kW) | 6850 | Speed | 117.0 Client CSBC Corporation, Taiwan Hull No. 1193
Cyl. constant(in k\Wl 0.7245 Brand & Type
Turbocharger - - - :
Fuel Oil(BUNKER-A) Cylinder oil MOBILGARD 540 AC
Specification Serial Number Viscosity 6.045 cSt at 40°C Circulation oil SK SUPERMAR AS
Maker ABB 1 29480 Density at 15°C 0.9120 Turbo oil SK SUPERMAR AS
Type A165-L. 2 Sulphur % 0.23 Water brake FUCHINO,CFSR-26(E)
Nmax 22020 r/min 3 Heat value 10002 keal/kg EGB Orifice(mm)
Tmax 550 °C 4 Water ppm 1090 D49
Date 2023.11.14 Meas. time 22:40
Load Engine |Weight on Eff. Power Fuel Fuel Index(%) |Barometer Shop [Humid. | Emission SFOC(g/kW.h)
(%)| Speed |Brake (ton) (kW)| Mode ECU (mmHg) | Temp. (%)| Mode | Meas. [ ISO Site
110 120.8 84.8 7535 Diesel 106 769.1 20.5 39.6 | Tier2 | 1759 | 173.7
Cyl. No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Ave
Pi (bar) 17.7 17.7 17.8 17.8 17.7 17.7
Pmax (bar) 219.6 | 219.7 | 219.2 [ 220.0 | 220.2 219.7
Pcomp (bar) 177.4 | 1775 | 1769 | 177.7 | 177.8 177.5
F/1 High
Offset Low
Pmax Adj.(bar)
Pcomp. Ratio 46.1 46.1 46.0 46.2 46.2 46.1
E/V Open Angle | 125.0 | 125.0 | 125.0 | 125.0 | 125.0 125.0
Exh.Gas Temp(C) 360 370 380 390 410 382.0
CW.Out | Cover 66 66 66 66 66 66.0
Temp.(C)| Liner
P.O.Lub. Temp(T) | 57 57 57 57 57 57.0
Lubricating Oil Exhaust Gas Turbo Scavenge Air
Pressure Temperature () Temp.(C) Pressure charger dp Receiver Temperature( C)
(bar) Turbine Main Engine Turbine Receiver |T/Cout | Speed (mmWC) Press. | T/C [ Before | After
System Oil Inlet | Outlet Inlet Inlet | Outlet | (bar) | @mwe)| /min) | Filter | Cooler | (bar) [ blower | A/C A/C
2.1 1 1 42 1 1 2.67 1 1 1 1 2.87 1 1 1
Cooling Oil 42 70 Thrust 410 240 350 17905 70 50 20.5 178 23
2.1 2 2 Segment 2 2 |/cile| 2 2 2 2 2 2 2
Turbine oil 50 (bar) T
2.1 3 3 3 3 2.65 3 3 3 3 39 3 3 3
Blower out|
4 4 4 4 4 4 4 4 Press.(bar) 4 4 4
2.88
Average 42 70 410 240 350 17905 70 50  |Average 20.5 178 23
Cooling Water Hydraulic Pressure Fuel Oil Pressure Aux.
Temperature (C) Press. (bar) (bar) (bar) Blower
HT C.W Air cooler T/C | cyl Air Before Filter Before Filter On/Off
Jaket Inlet [Cover Inlet| Inlet | Outlet | Outlet [ Jacket | Cooler 2.0 9.3 Off
63 1 1 1 4.3 3.2 After Filter After Filter Axial
20 27 2.0 9.3 Vibration
1st Air Cooler 2 2 2 Main Pressure Fuel Oil Inlet Temp. (mm)
Tnlet Outlet 263 (C) 1.12
1 1 3 3 3 Swash Plate Position (%) 30 T/V Damper
1 85 (bar)
2 2 4 4 4 2 50 -
3 Exhuast Gas
Average 20 27 4 By-pass V/V
Position
Note : The fuel oil consumption is corrected to LCV 10,200 kcal/kg & ISO reference condition 100%
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HSI:D engine

RCA for abnormal sound of exhaust valve

(cyl. no.1) on CPC 1193

11th Dec. 2023
Quality Assurance Team
C.M.CHA



RCA for abnormal sound of exhaust valve

1. Engine Information

Engine Number : DML0106665

Engine Type : 5S50ME-C10.6-TllI

Ship Owner : CPC Corporation, Taiwan
Ship Yard : CSBC Corporation, Taiwan
Ship Number : 1193

Shop Test Date : 14" Nov. 2023

2. Phenomenon
-. Abnormal sound was found in the no.1 cylinder cover area especially in the exhaust valve at start of official FAT.
-. The no.1 exhaust valve along with assembled cylinder cover was disassembled, and on-site inspection of
the surrounding parts was carried out. (Piston, Cylinder cover, Cylinder liner, Exhaust valve etc..)
-. The on-site inspection revealed no unusual issues. However, the no.1 exhaust valve, considered the most likely
source of abnormal sound, was replaced with a spare part.
-. Subsequently, official FAT was conducted, and it was completed without any problems.

HS:D engine



RCA for abnormal sound of exhaust valve

3. Action and Investigation (1/2)

|. After completely overhauling the no.1 cylinder cover and exhaust valve, we promptly conducted on-site
inspections to examine the dimensions and identify any abnormalities.

Item Result Item Result
_ Cylinder cover Normal Cylinder liner Normal
Inspection | nternal & External parts) (Running surface)
Results :
Piston crown Normal | Exhaust valve * Normal
(External parts) (Spindle & External parts)

* Despite no abnormalities, exhaust valve is believed to have the highest likelihood of producing abnormal
sound due to the coincidence of the timing of oil cylinder operation and the moment of noise generation.
=>» Therefore, It was taken out to manufacturer and a detailed inspection has been carried out in addition.

Cyl. cover
(Bottom)

i
’fyl. liner
7(Running surface)

.

[ Inspection of surrounding parts ]

HSI:D engine



RCA for abnormal sound of exhaust valve

3. Action and Investigation (2/2)

Il. The exhaust valve was totally overhauled and inspected whole components.
a) Visual check : Foreign matter found in near the throttle valve (Other parts are normal)

S

After Cleaning

ST

;;::" hiif;hhhlﬂ[I;hl"eﬂiflﬁ]ﬁhmE,

* Function check : Not work properly e Function check : Normal

> It was confirm that foreign matter entered the throttle valve, so it was not operating normally.

> After cleaning, it was finally operating normally.

b) Dimension check : All parts are normal

| oilc
Air pist n_

..
Exhaust va‘t‘ve'complete

HSI:D engine [ Inspection of exhaust valve components ]



RCA for abnormal sound of exhaust valve

4. Root cause

-. Foreign matter entered the throttle valve, causing the valve to not operate properly.

After cleaning, it was confirmed to be functioning normally.

-. In light of the information above, the determination is made that the air vent function in the oil cylinder,

the main purpose of the throttle valve, was not carried out properly due to the entry of foreign matter.

This, in turn, resulted in the knocking noise(abnormal sound) during exhaust valve spindle operation.

5. Conclusion

-. The abnormal sound(knocking noise) from the exhaust valve is identified as being caused by foreign matter

entering the throttle valve..

-. After cleaning the throttle valve, it has been confirmed that it is operating normally. Moreover, the final function
test results with the complete assembly of the exhaust valve are clearly satisfactory.

-. The exhaust valve, which has been thoroughly validated for its operation and functionality by the manufacturer,

is to be supplied as the spare part which already adopted no.1 cylinder.

HSD)engine



Calibration Certificate

Q & Q Corporation Certificate No : Q2308525-204-004

58, Hwajeonsandan 3-ro, Gangseo-gu, Busan, Korea
Tel : 051-292-0395, Fax:051-292-0397

Page(1)of (2)

CAlranon o, ko019

1. Client

Name : HSD Engine Co., Ltd

Address : 67, Gongdan-ro, Seongsan-gu, Changwon-si, Gyeongsangnam-do, Korea
2. Calibration Subject

Description : Barometer(Dial Type)

Manufacturer & Type : BARIGO, (960 ~ 1 060) hPa

Serial Number : DFG07600-D081 1

3. Date of Calibration : 06. Oct. 2023

4. Environment
Temperature : (22.9 £ 0.1) °C Humidity : (48 + 1) % R.H.
Location : m Permanent Calibration Lab © Mobile Lab © On Site Calibration

[ Address : 58, Hwajeonsandan 3-ro, Gangseo-gu, Busan, Korea]

5. Traceability
Calibration method and/or brigf description
The above instrument has been calibrated according to the calibration instruction of Barometers

(QECI-PS406-1) using the below standard instrument which is established a traceability to National Metrology Institute.

List of used standards/specifications

.o Serial . !The due date of Calibration
Description Manufacturer and Model e
P Number |next calibration| laboratory
Pressure Calibrator/Controller | FLUKE DHI, PPC4-ui A7Mp 1331 14. Jun. 2024. PDK
Digital Thermo-Hygrometer OMEGA, Temp 2000 N19542 10. Nov. 2023. Q & Q Corp.

6. Calibration result : Refer to the attached Calibration Result.
7. Measurement uncertainty : Refer to the attached Calibration Result.

g Approved by
Affirmation | Measurements performed by | Title : Technical Manager
Name : Dong Seok Kang (sign®ire) l Name : He Sang Woo (sigr'ff&*g?

The above certificate of calibration is the accredited calibration items by Korea Laboratory Accreditation

Scheme, which signed the ILAC-MRA.

10. Oct. 2023.

(NOTE) If any significant instability or other adverse factor(overload, temperature, humidity etc.) mani
during or after calibration, and is likely to affect the validity of t,hc calibration.

QE-R-001-1 (Rev. 3) o . ‘(2
verify No.704453476405
f ] SO AL G CCopvriaht by HED Enamn Ltd All Binhts Reserved




Calibration Result

Q & Q Corporation

58, Hwajeonsandan 3-ro, Gangseo-gu, Busan, Korea
Tel : 051-292-0395, Fax :051-292-0397

Page (2)of (2)

Certificate No : Q2308525-204-004

* Manufacturer : BARIGO
* Model Name : (960 ~ 1 060) hPa
* Serial number : DFG07600-D0811

1. Barometer Calibration

Barometer

Cal. Standard M Correcti Measurement uncertainty
Point pressure value v Tan o:"r&:c on (Coverage probability of
o No e alue approximately 95%, k = 2)

hPa hPa hPa hPa

1 979.98 984.0 -4.0 0.4

2 989.98 993.0 -3.0 0.4

3 999.97 1 002.0 2.0 0.4

4 1 00997 1010.5 -0.5 0.4

5 1019.97 10200 0.0 0.4

6 1029.97 1028.5 1.5 0.4

2. Uncertainty graph

The following graph represents the range of the correction value at each measured pressure.
Here, the correction value is opposed to the sign of deviation value. The length of y direction represents
the size of measurement uncertainty, the center dot is the correction value at each pressure.

( Unit: hPa)

3

g} 1
) . A 3
5-1 i
E ;

-3 I
S -4 3

-5

980 990 1000 1010 1020 1030
Pressure
The End.
QE-R-002-1 (Rev. 3) R © .+ * €210 X 297) mm
R A FoCopvriaht by HSD Frnaine Co ., Lid, All Bights Reserved




DATE : 2023 11 14

HSD ) engine
PAGE : 1
REPORT OF CALIBRATION
9A0803-03-00004D055
Control No. Instru. Name DIGITAL MANOMETER
Size 2023P(0-7BAR) Serial No. Manufacturer DIGITRON
Pre. Cal. Date 2023-06-26 Cycle of Cal. 3 Months Expire Date 2024-01-11
Date of Cal. 2023-10-12 cal. No. 20231109302 Cal. Organ. HSD
PRESSURE CALIBRATOR P-PM-02
Instrument of Cal. Cal. Procedure No. Q
- 0
Serial No. of Instru. DDB00020-D0701 Temperature 20+ 2 Humidity 5% Ri
(Calibration Result)
No Calibration Item. Tolerance Pre.Cal .Value Cal .Value
1 (Combined Error) 1.0 bar __; 2.0 mbar -1.0 mbar -2.0  mbar
2 (Combined Error) 2.0 bar + 2.0 mbar -2.0 mbar -2.0 mbar
3 (Combined Error) 3.0 bar + 2.0 mbar -2.0  mbar -2.0 mbar
4 (Combined Error) 4.0 bar + 2.0 mbar -2.0  mbar -2.0  mbar
5 (Combined Error) 5.0 bar + 2.0 mbar -2.0  mbar -2.0 mbar
0
0
0
0
0
0
0
0
JUDGE. ACCEPTABLE
REMARK

This equipment has been calibrated according to Its Calibration procedure

with The instrument of calibration having Traceability to National
Measurement Institutes(KRISS).

T

o=
Y

2023-10-12

2023-10-12




HSD) engine DATE : 2023 11 14
PAGE : 1
REPORT OF CALIBRATION
9A0901-01-000095003
DIGITAL THERMOMETER
Control No. 1JHA00010-5003 Instru. Name
Size (-50)-999 C Serial No. N/A Manufacturer YOKOGAWA

Pre. Cal. Date 2023-06-07 Cycle of Cal. 3 Months Expire Date 2024-01-11

Date of Cal. 2023-10-12 cal. No. 20231109306 Cal. Organ. HSD

MICROPROCESSOR CALIBRATOR P - PM - 007
Instrument of Cal. Cal. Procedure No. Q
- 0,
Serial No. of Instru. JHC00081-D9701 Temperature 20+ 2 Humidity 5% Ri
(Calibration Result)

No Calibration Item. Tolerance Pre.Cal .Value Cal .vValue
1 (Combined Error) 0 -_; 1.0 +0.20 -0.40

2 (Combined Error) 100 +1.1 -0.40 -0.60

3 (Combined Error) 200 +1.2 -1.00 -1.00

0

0

0

0

0

0

0

0

0

0

JUDGE. ACCEPTABLE
REMARK

This equipment has been calibrated according to Its Calibration procedure
with The instrument of calibration having Traceability to National

Measurement Institutes(KRISS).

T

o=
Y

2023-10-12

2023-10-12




HSD) engine DATE : 2023 11 14
PAGE : 1
REPORT OF CALIBRATION
9A0703-11-000105002
Control No. 1DBD00100-5002 Instru. Name ELECTRONIC BALANCE ( )
Size 10 kg x 29 Serial No. CEY1A0056 Manufacturer CAS
Pre. Cal. Date 2023-03-20 Cycle of Cal. 6 Months Expire Date 2024-04-11
Date of Cal. 2023-10-12 cal. No. C20231109299 Cal. Organ. HSD
COUNTER WEIGHT P-PM-08
Instrument of Cal. Cal. Procedure No. Q
M1(10g.50g.100g. .
Serial No. of Instru. 1kg.10kg) Temperature 20 2 Humidity S5% RA
(Calibration Result)
No Calibration Item. Tolerance Pre.Cal .Value Cal .vValue
1 0 +2 g 0.00 g 0.00 g
2 2 2 g 0.00 g 0.00 g
3 4 £2 g 0.00 g 0.00 g
4 6 + 2 g 0.00 g 0.00 g
5 8 £2 g 0.00 g 0.00 g
6 10 £+2 g 0.00 g 0.00 g
0
0
0
0
0
0
0
JUDGE. ACCEPTABLE
REMARK

This equipment has been calibrated according to Its Calibration procedure

with The instrument of calibration having Traceability to National
Measurement Institutes(KRISS).

T

o=
Y

2023-10-12

2023-10-12




HSD) engine DATE : 2023 11 14
PAGE : 1
REPORT OF CALIBRATION
9A0901-02-00008D014
THERMO/HYGROMETER
Control No. 1JPX06081-D200802 Instru. Name
10~95%
Size 0~+50C/ (608-H1) Serial No. N/A Manufacturer TESTO
Pre. Cal. Date 2023-09-13 Cycle of Cal. 1 Months Expire Date 2023-11-19
Date of Cal. 2023-10-20 cal. No. C20231109310 Cal. Organ. HSD
P-PM-04
Instrument of Cal. Cal. Procedure No. Q
- 0,
Serial No. of Instru. JRJ60100-DO001 Temperature 20+ 2 Humidity 5% Ri
(Calibration Result)
No Calibration Item. Tolerance Pre.Cal .Value Cal .vValue
1 35% +1.05 +1.00 +0.80
2 60% + 1.8 +1.50 +1.50
3 85% + 2.40 +1.80 +2.00
4 10 + 0.3 +0.20 +0.20
5 20 + 0.6 +0.20 +0.20
6 30 + 0.9 +0.20 +0.20
0
0
0
0
0
0
0
JUDGE. ACCEPTABLE
REMARK

This equipment has been calibrated according to Its Calibration procedure

with The instrument of calibration having Traceability to National
Measurement Institutes(KRISS).

T

o=
Y

2023-10-20

2023-10-20




HSD) engine DATE : 2023 11 09
PAGE : 1
REPORT OF CALIBRATION
9A0901-13-000015006
WATER THERMOMETER CHAMBER
Control No. 1JJZ00300-5007 Instru. Name
0.3L(200 ) WATER S-TECH(
Size Serial No. 000900100003 Manufacturer )
Pre. Cal. Date 2021-07-06 Cycle of Cal. 24 Nonths Expire Date 2025-07-05
Date of Cal. 2023-07-06 cal. No. C20230726499 Cal. Organ. HSD
P-PM-15
Instrument of Cal. Cal. Procedure No. Q
- 0,
Serial No. of Instru. JHAD0031-D0001 Temperature 20 %2 Humidity 5% Ri
(Calibration Result)

No Calibration Item. Tolerance Pre.Cal .Value Cal .vValue
1 10 401 ~0.10 +0.20
2 50 + 0.5 -0.50 -0.30
3 100 + 1.00 -0.80 +0.30
0
0
0
0
0
0
0
0
0
0

JUDGE. ACCEPTABLE

REMARK

This equipment has been calibrated according to Its Calibration procedure
with The instrument of calibration having Traceability to National
Measurement Institutes(KRISS).

T

o=
Y

2023-07-06

2023-07-06




Comments for After FAT meeting

The file as below should be provided by email

Time table revised version.

Calibration report for all measurement devices.
Fuel analysis report.

Hot & Cold deflection report

Bearing clearance report

The final FAT report(sign version)

The photo of punch mark for each CLASS(CR+LR)

Fuel injection valve test.

® Does Fuel injection valve of this engine doing open pressure test, please
clarify.

® Please explain the actual time for test, and | didn’t find any member add
me in LINE app, please check.

Please provide an analysis report on the engine failure, and briefly explain the

root cause of the malfunction as well as the replacement of equipment.

Please refer to the diagram below for reinforcement of pipeline fixation to

reduce pipeline vibrations




5. The load of trolley(3 tons) was not matched on the lift beam(2 tons), please

modify.

6. Some caution plate(not only for pic as below) are only provided in
English. Please add Chinese explanations.

7. Please use punch mark for the weight indication on the whole eye plate,
and avoid using only paint.




8. Please relocate caution plate of ‘Emergency main starting valve’ and ‘Turbine

dry cleaning’ according to the shipowner's recommend, and provide labels on

the corresponding valves.

9.

10. Please provide the standard of vibration to check measurement.

11. Label orientation is incorrect, please adjust.

\\J i : ”:ﬁ-




12. The green mark of P.C.P. inlet gauge needs to be increased, please adjust.

13. There has something wrong in the caution plate for Scav. Air receiver(0.5 bar =

0.6 bar abs), please modify.




14. Some caution plate have Chinese explanations that are not fluent. Please

adjust them in accordance with the shipowner's instructions.

NG

At the first sign that the engine i overheating,
_for Instance If an alarm sets off for:

1. Ol mist

2. High lube ofl temperature
3. No piston cooling flow
_4. Scavenge box fire

ACTION PROCEDURE

1. Reducs spsed/plich to slow down level,

I not elready carrled out automatically

_2. Ask the bridge for permission to stop

_3. When the engine stop order is recsived:
& Stop the engine

b Closs the fuel oll supply

_4. Do not open the crankcase doors or sight holes
__within the first 30 min. after stopping the engine
5. Do not stop the lubricating oll pump

8. Switch off the auxillary biowers

7. Leave the engine room for 30 min.

_8. Closs the sngine room doors and keep away from them
_8. Prepars the fire fighting equipment

_The causs of overheating must bs found befors
Te-starting the engine
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15. The T/C lubricating oil is too thick and dirty. Please provide a lubricating
oil analysis report.

16. The performance data or curves of FAT measurements must be provided as

much as possible, let it be a annex in the FAT report and be a reference for user.
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