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Study on the Speed—Power Characteristics Through a Speed Trial of a

Large Container Vessel During a Commercial Voyage Part |

Ho Kim"T-Joon—Hyoung Lee’-Jin-Ho Jang®-Hae—Seong Ahn’+Dae—Youl Kang®-Sang—Su Byeon’
Korea Autonomous Surface Ship Project Office’

Korea Research Institute of Ships and Ocean Engineering®

Samsung Heavy Industries®

HMM Ocean Service®

This is an Open—Access article distributed under the terms of the Creative Commons Attribution Non—Commercial License(http://creativecommons,org/licenses/by—nc/3.0)

which permits unrestricted non—commercial use, distribution, and reproduction in any medium, provided the original work is properly cited,

This paper presents the analysis of the speed—power performance in the real sea using a large container vessel data provided

as a test bed from a shipping company. To perform a speed trial of the vessel during a commercial voyage, the on—board measuring

device and various operation data acquisition systems were mounted on the vessel for long—term performance monitoring and

the voyage operated under the container loading condition close to the design draft was adopted, The content of this paper

consists of Part | and Part Il. Part |, such as this paper, contains the speed trial method and analysis results of the operating

vessel, Part Il contains the analysis of the speed—power characteristics change over time and before and after hull cleaning

using operation data measured from the voyage operated under a condition similar to the speed trial,

Keywords : Sea trial(A[&7X), Operating vessel(2&t 91 M Large container vessel(CHE Z1H|0|HA), Speed—power characteristics
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Table 1 Measurement items of speed trial during voyage
Measurement item
Speed over ground

Speed through the water

Measurement device

GPS, Speed log

Shaft rpm Shaft torque power meter
Shaft torque / Tgrustpmeter
Thrust
Ship heading Gyro compass
Course of ground
Latitude position GPS
Longitude position
Trim Draft gauge

Wind speed, direction Ultrasonic anemometer

Sea water temperature

Sea water thermometer

Voyage radar
| Forecast weather data

Wave height, direction, period
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Table 2 Main engine load conditions for the speed trial test

Rt Beaufort 3 AiZ 30i| siEsks

No MAlE= 2QA|12 H| 2

(1) | Approach for 50% 1st Run | 20 min 5~7 mile

(2) 50% 1% Run 10 min 3~4 mile

(3) | Turning for 50% 2nd Run | 60 min | =& A|ZF Z&t
(4) | Approach for 50% 2st Run | 20 min 5~7 mile

(5) 50% 2% Run 10 min 3~4 mile

(6) |RPM Up for 70% Double Run| 30 min | 66.7 — 74.6 RPM
(7) | Approach for 70% 1st Run | 20 min 5~7 mile

(8) 70% 1% Run 10 min 3~4 mile

(9) | Turning for 70% 2nd Run | 60 min |&& =& A2k 28
(10) | Approach for 70% 2st Run | 20 min 5~7 mile

(11) 70% 2% Run 10 min 3~4 mile

(12) |RPM Up for 80% Double Run| 30 min | 74.6 — 78.0 RPM
(13) | Approach for 80% 1st Run | 20 min 5~7 mile

(14) 80% 1% Run 10 min 3~4 mile

(15)| Turning for 80% 2nd Run | 60 min |&£& =™ A[7t 28
(16) | Approach for 80% 2st Run | 20 min 5~7 mile

(17) 80% 2% Run 10 min 3~4 mile

(18) Turning for Voyage 60 min [RPM down A|Z+ &}

= 8A| 2t

DMCR 80% 1st run

DMCR 70% 2st run

T-o = n-:lg I'
Ho| X[EH o2 0|F0fX| 12 Ao, M3| Al ERZES 10° Ol 2
ArgEt Zig Fmskn

= 2 £ AR 4, Ty Mol ZE|o[L{7t Bt

baEfot FABH ZA=lof 7] w20, M3] Al Efzt
= E39 Z7t ¥ M=% Mool 2 d&t
2 YAt AHE B2 2" 247t 3
2 o Aok gHHol| 1R 22 ERbg ARESP =M, M3 gt
20| FHEo| w2t AlRH | Z7tepA Eof. w2
M3 Al MED}F T[2bEe| Aol w2} ERZtS 25| =E 610

p

M A il
to| REFSICIl 7Pd5in], ZEAIE A
A O|RO{ZRICE. obX|TH &3 A2 A sl AoA $=8i51|
m2of, elZtof CHE Haks EMe) & eIt Uck v, Tt
T, =7 59z Qg Q2te| JEkg EMsiFe wiHe I
ISO150162H ITTC X|&of| ofst & QU=dl, 20154 98 14
OlF == Al2Eel 3 & M2 1SO15016:20158 it
E2EE 850 Aok

&Y 1S015016:201501 2| &24 AR ZIHE siAshk=
T20W Me|UZHEATL0|A ISt i-STAP 2 HE
2t=2| MARINOIA H|Zsh= STA-IMOR2F 22 MZ(Class NK)
oflA 7Hedst PrimeShip-GREEN/ProSTA £0]| Ut

2 A= Shin et al. (2016)0] 7HESH i-STAPS A2
M 53 AI2X Z3EE siASICt Table 30f 284
M sl =742 HEIQUCE ZEAE| FERESAHTE

oI
o

ok
Ok
0T
IE
°

>

ofr
2
o
%
I

Table 3 The analysis condition of the speed trial test

Ship type Container carrier

Superstructure With container

Loading condition 14.0 m(even)

Power correction Direct power method

Current correction lterative

Temperature method ITTC conventions

None

ITTC Chart(Container carrier,
Laden with container)

Displacement method

Wind method

Wave method

STAWAVE 1|

Fig. 11 Photographs of the sea state during the speed trial
test
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Table 4 Uncertainty of shaft power measurement system

DMCR U(95 %, K=2) (%)
50 % 1% +1.6
50 % 2M +1.6
70 % 1% +1.6
70 % 2™ +1.3
80 % 1% +1.7
80 % 2™ +1.7

Table 5 Uncertainty for corrected ideal power

DMCR U(95%, K=2) (%)
50 % +1.3
70 % +1.1
80 % +1.4
1000
02
800
£ Ly
s 600 S
s 5
& 01 | &
400
200
0.00 0

Ppia [kW]
Fig. 12 Probability distribution of corrected ideal power at
a main engine load, 70% of DMCR
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Fig. 13 Speed—power performance obtained from the speed
trial test during voyage and the model test
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