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Establishment of Ship Performance Monitoring Method in Actual Seas

by

SOGIHARA Naoto and SATO Hidehiko

Abstract

There has been an increasing need for a method of accurately evaluating ship performance in actual seas. Innovations in
communication technology enabled ship performance monitoring by collecting data such as ship speed and engine power and
incorporating the sea state either measured onboard or provided by a weather consultant. Although the ship performance
monitoring is effective for evaluating the ship performance, it requires appropriate methods for measurement, analysis, and
assessment. In this viewpoint, there is no international standard for ship performance evaluation based on the monitoring. The
OCTARVIA project, in which 25 companies of Japanese maritime cluster collaborate, organized a working group dedicated to
establishing a standard method of ship performance monitoring in actual seas. The standard method was developed using the
monitoring data of 11 ships, and the group also created a software that utilizes the algorithm of the developed standard method.

This paper briefly describes the activities and outcomes of the working group.
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DATA VALIDATION

[0 (A)usingmean value and standard deviation

O (B)using mean value
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[0 (1A)using mean value and standard deviation

[0 (1B)using mean value

O (2)Data correction on sea state

O  (3) Ship performance Assessment
O (3A)based on Resistance Criteria Method

O (3B)based on Estimated Performance Curve

[0 (4)Assessmentof foulingand aging

OCTARVIA

Ver. 1.2

9 EME=ARYYIT—E2ENTOS S LSALVIA-OCT. (b JTEIME)

0 0 0 0
0 30 3 5 200 50000
P 7P 7 N A [P

deg.  deg knot  deg.  deg.  deg deg. pm KW ton

12307 2975 1927 110.00 10870 1.30 000 82.20 18,9426 260
12323 2070 1939 109.83 10820 163 000 82.20 18,7203 260
12342 2070 1979 8995 7280 1715 000 8230 18,6956 260
12360 2075 1894 7231 6820 441 000 82.00 18,647.9 260
12378 2980 1947 7230 7910 680 000 8240 18,6914 260
12397 2082 1973 8313 8420 107 000 8210 18,987.7 260
12447 2980 2016 9662 8900  7.62 000 82.30 18,794.0 260
12435 2083 1951 7947 7570 347 000 82,00 18,588.1 260
12455 2987 1936 7706 7670 | 036 000 81.90 18,7158 260
12475 2092 1947 739 7700 -304 000 82.20 18,857.2 260
12493 2093 1926 8638 7610 1028 000 82,00 18,9512 260
12513 2097 1950  77.05 8630 925 000 82.20 18,733.4 260
12533 2098 1951 8675 8190 485 000 8210 18,7486 260
12552 3000 1925 8312 8240 072 0.00 8210 18,504.1 260
12570 3003 1920 7915 8170 255 0.00 81.80 18,5108 260
12588 3005 1915 8273 8060 213 000 8200 18,636.8 260
12607 3007 1937 8311 8700  -389 0.0 81.80 18,638.4 260
12625 3008 2002 8637 8120 517 000 84.70 19,7872 260
12645 3012 1995 7703 8050  -347 000 84.80 205496 260
12663 3043 2018 8637 7950 | 687 0.00 84.70 20,508.7 260
12682 3047 2019 7636 8280 644 0.00 85.00 20,185.9 260
12700 30418 2027 8637 8220 | 447 000 84.80 203085 260
12720 3020 2037 8345 9390 | -1045 0.0 85.00 20077.5 260

set true wind

[
Voo 10|
mis deg.
570 29303 293.03 1.60 610 34850 | 34850 000 000 000
710 30041 30041 161 610 34840 | 34840 000 000 000
341 32787 327.87 161 600 2320 | 2320 000 000 000
630 312,00 312,00 162 590 2740 | 27.40 000 000 000
927 29369 29369 164 580 1610 | 16.10 000 000 000
714 28386 283.86 165 580 1040 | 10.40 000 000 000
382 254.39 254.39 1.66 570 490 490 000 000 000
652 30577 30577 165 580 1810 | 1810 000 000 000
375 20212 292.12 165 590 1710 | 17.10 000 000 000
488 32597 32597 164 590 1710 | 17.10 000 000 000
266 27055 27055 163 600 1820 1820 000 000 000
667  280.96 280.96 161 590 830 830 000 000 000
601  278.02 278.02 159 59 1310 | 1310 000 000 000
690  260.53 26053 157 580 1280 | 1280 000 000 000
829 26272 26272 155 570 1370 | 1370 000 000 000
746 256.83 256.83 153 560 1450 | 1450 0.00 000 000
803 25751 25751 152 550 7.80 7.80 000 000 000
778 256.14 256.14 151 540 1250 | 1250 000 000 000
858  258.19 258.19 150 540 1200 | 1200 0.00 000 000
771 25863 25863 1.50 540 1050 | 1050 000 000 000
805 24840 248.40 149 540 460 460 000 000 000
743 241.91 24191 1.50 540 220 220 0.00 000 000
642 240.36 240.36 1.50 540  347.40 | 347.40 0.00 000 000

X 10 EME=42 Y I T—2AHNER (3>TFH)

F 6 SALVIA-OCT. 5HERR

0.00 64700
0.00 64700
000 64700
0.00 64700
0.00 64700
000 64700
0.00 64700
0.00 64700
000 64700
0.00 64700
0.00 64700
000 64700
0.00 64700
0.00 64700
0.00 64700
000 64700
0.00 64700
0.00 64700
000 64700
0.00 64700
0.00 64700
000 64700

DATA VALIDATION

NELICH S 5T —45 DIEREMEZ EHE

CALCULATION
ITEMS

(1) Preliminary data filtering

EEEEAL, EEHKEISENT—2 0OHH

(2) Data correction on sea state

FHEIER, EHRHNITHT DHEUEE

(3) Ship performance assessment

EHURMEE XIS HEE MERRERAR IS & S PEREETR

(4) Assessment of fouling and aging

B8, REZEOR
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R EME=R2)IT—2ESHA

Hix=g =~Liv2 B2 BTk

Ve knot xR IR

Ve knot K s

2s deg. %

Ey deg. e AR

Yij deg. R HIREMBALOEL LTHEY
S deg. iz

NEe pm FHEEEREL

BHP kW FHEN

FoC ton BELEE S

Usvindo m/s FHBIEER e, fExtonTnda

» deg. FHRIRM iExt, ExOVnTnET

Uvina m/s HExd LR

Yone side deg. HExtER mEZ0 &L, FEtEIYIZER
H, m 2RSS (AR

T, s. THRER (AR

B0 deg. Fikm (RR) HEKEE EREEOVNTAETE
O one side deg. FikmE (R AIRZO0 &L, BFEtEIYICER
H; m FEES (5RY)

T s. TERER (54Y)

Qo deg. FigmE (31Y) EREE EREEOVTAETE
O, one side deg. Figkm (31Y) MRz 0 &L, BFEtEIY IZES
A ton Bek=E

AEUEIE DR, HPRIMMEEIC X 2 VKPR IERE D FMAE B2 X 11, 12 IZENFIRT. 12 IZHB0
C, ’corrected’ | IANEUEIEHL DT — X, "ACIL 7 4 v T 4 7T —4% HPHEIMZEK 100%LL F), ‘eval’ lXiFAliT— %

GEHINER 2%LLT), FITAFHERE R CH D, K12 K0, BReT =206 KRN ST b 2
EWTIND.

CALCULATION ITEMS D(4)FEHFIC T 5 BRHIMOEME=4 1 > 77— & & W CTEMERRORE, 15
B EATHMI T 2MECTh 5. KRAESEARD 5 FROEMET=42V 7T — 5 &2 W T—EMIETOHE D
PRRFZEA L2 3 L 72 S DA B 13 12RT. Prld— @M COVAKRFIE 2R L TWD. K 131238\ T, periodl
& period2 DRIZ 1 [FIH DAL, period2 & period3 DI 702 ~<Z 7 ) —=27" period3 & periodd DHIZ 2 [A1H
DOANENDH . F1[EHOARIZEBWTEIBEMIME T LHERENEIE L TnD Z LR TE 5.

N (rom omeasured o corrected BHP (kW omeasured o corrected BHP (KW omeasured o corrected
e (o) 40000 () 40000 (k)

35000 | 35000
100

30000 [

80
b i 25000 |
60 y 20000 [

15000 |
40

30000

25000

20000

15000

10000 | 10000

20

5000 | 5000

0 0 0
10 15 20 25 0 20 40 60 80 100 120 0 5
V,, (knot) Neg (rpm)

11 SEEE (32T T )

10 15 20 25
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(240)



100

80

60

40

20

«

i LB ey H21k o5 RS (BM3EE) REWmE 23

N= (rom o corrected o fit o eval —FIT BHP (kW) © corrected o fit © eval —FIT BHP (KW o corrected o fit © eval —FIT
e (pm) 40000222 W) a000> 2 W)

35000 | 5 35000 |
30000 | 30000 |
25000 25000

20000 | 20000 |

15000 | 15000 |

10000 | 10000 |

5000 | 5000 |

0 0

10 15 20 25 0 20 40 60 80 100 120 0 5 10 1
V,, (knot) Neg (rpm) V,, (knot)

X 12 ERREERICIKR D FKpEReDTE (22T )

5 20

O periodl(Case3) O period2(Case3) O period3(Case3)
P, [kW] O period4(Case3) —— line(period1) ——line(period2)

2000kW

0 O o
S

0.0 1.0 2.0 3.0 4.0 5.0 6.0
year

X 13 —EMETORENEMORREEL (KEGLEHK, BHERE)

DATAVALIDATION /%, FEME=4Y 77 —% (EHELIEERES LALEIE TR SN T—%) O
FENTHER OB Z NS Z LRI 2B CTH 0, #EEDIMELEEIZ % L CALCULATION ITEMS D(1)~(3)
FFELCHATT S, K14 132> T M CIESNTFRE=4 ) T — X 2810, T — % RSt
e UCRHIFERE Dpe 23R LT b D TH L. Dpdld7 — 2l 21T TR TOT— 227 4 v T 4 7
F—4 L LR DN HIHEE T 5. [ 14 DEICIET 4 T 4 o 75— 2N 5 2 & TR
S Bk, MR ZEA L 5 LIRS/ NS 72D T D, SALVIA-OCT. TILZ D X 9 7254
F=H Y U TT = OREE RIS 2 Z E R FEETH D.

?gc(%) Filtering with U,y —eo.- g,i@ ggc (%) Filtering with HV,&UW:Z: gﬁi’
2.5 1 2.5 -
2.0 A 2.0 -
15 1.5 1
1.0 1.0 1
0.5 1 0.5 -
0.0 T T 0.0 v v .
2 3 4 5 6 2 3 4 5 6
Beaufort scale Beaufort scale

14 SELITHT 2EME=S ) 07 T2 OFFETERE (32T
(£ #HEE Uind) 12KBT4NBIDYT, B BRES H,) EHERMRRICEDTILEY VYD)
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SALVIA-OCT.IZ & 5 /K P ERE D RS 12 oUW Tid, OCTARVIA-prediction (238U CTHEARALATRERIEA T
HOF 5. BRI, FKRFPEREZ 7 0 T BMMERE S OSE i %%k (1.0, 7 a_Z 8% () 2T
SAKHIRPUCZS T 2 & & b, ZORREIRE TH LD FME DR (1w ZHbETHIIT5.

SALVIA-OCT.l%, EAGLE-OCT.} (¥ OCTARVIA-Prediction & DT — % DN 5. ZiUL3 >D7 a7 T A
OFFAOMEILEIH-T=HDTHY, 1 2O T AOHIEMOT 1T T A CRGICHEIAD S X9 7 BH%
HEFES LTV 5. X 15 12 EAGLE-OCT., SALVIA-OCT., OCTARVIA-Prediction [f]OAH AR % 759

EAGLE-OCT.

aluation Assstant it a Goal o Low Emission rom shipping

CALCULATION ITEMS
’( O (1) Estimation of ship form par ers

0 (2) Estimation of ship performance parameters -propeller open characteristics
= = -self propulsion factors
-superstructure parameters
-sectional data, waterplane
-ship parameters
- SFC characteristics

-propeller open characteristics
-self propulsion factors (1-t, ng)
-superstructure parameter

SALVIA-OCT. OCTARVIA

........ rediction
PROGRAM MODE
DATAVALDALION . -resistance in still water S e e
O  (A) using mean value and standard deviation P S N [ttt — < % s o “"m o G
) -self propulsion factor (1-wg) 2L hg nd oty
O (8 usingmean value CALCULATION ITEMs

N S —
CALCULATION ITEMS

O (1-1) Added resistance n short crested iregular waves

O () Preliminary data filtering

O (1A) using mean value and standard deviation

&
<
] (1B) using mean value M
[ (2) Data correction on sea state
sessmen

. . O (1-3) Hydrodynamic coefficients
0 (3) ship perfor: -added resistance due to winds 0O (2) Performance simuiator for ships in actual seas
O (3A) based on -added resistance due to waves
1 (38) based on Estimated Performance Curve (winds waves and swells) e eon
[ (4) Assessment of fouling and aging -hydrodynamic coefficients Import from SALVIA-OCT. |
= .
T
(D o | Do o] e

15 70735 L0OHEEMR

5. F&H

FMMEREFl O TR L LCEME=Z U o 7N ER L, FERIRT 5 EMIERELCHERT 558, BRIZON
TR T — 2 WEETHZ EMAREE 2o TS, FERE=X U U 71 K0 EMMEREZTHIT 5 2 &1, K
RT—HOHNE VEX=HOMRE] M3 EMETE5. UL, M@UeTIECHM, M, FHh21T
DRTIUL, BoTBZAFEXHTRNNH S, (LI -FHIRE, MTE, FMIEICED Z &2k 0, FH
FERACHTT D REINE, BAMESHER SN, TORMREETE HERZEE HT 2 LA REICRD.

S1-WG TR ISEE /Y B3\ TR A <RI S, FEEEMERE OB - AN O B 0E — 1L X — 7o
RADTEMLMELE U, MEE B IS DIRENRAT AR TS 5 = & 2 L Tl E .

B
AWFENE, HF 7 7 A2 —ILFEFSE SR S RER M~ 2 ¥ =7 b (OCTARVIAZ B ¥ =7 ) IZL->THE

MSNE L. U—F 7 N —T7% %00 U Ciliam\ V272U 72 85EE,  Ocean Network Express Pte. Ltd. (AfF4E24 ¢
(BR) MTD)  OAERAEERRICIR IEHIE L £ 7.
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