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Ship Test Results
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Abstract - SEEMP (Ship Energy Efficiency Management Plan) has entered into force since 2013 for the reduction of GHG emission
of operating ships. SEEMP guidelines include the hardware modification or installation of energy-saving device on ship. It also includes
sofiware based energy-saving technology such as optimum routing, speed optimization, etc. Hardware based technologies are not easy
to apply to ongoing vessel due to the operational restriction. Therefore, IT based energy-saving technology was applied and its energy
efliciency was evaluated using before and afier energy-saving system applied voyage data. SEEMP advises a voluntary participation ot
EEOI (Ship Energy Efliciency Operation Indicator) use as an indicator of ship energy efliciency operation, and those results were also
shown to evaluate the improvement efiiciency of energy-saving system.

Key words - SEEMP (Ship Energy Efiiciency Management Plan), EEOI (Ship Energy Efficiency Operation Indicator), ship
energy-saving system, energy efliciency evaluation, FOC (Fuel Oil Consumption)
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system applied,
After energy-saving
applied, dry-dock between no.2 and no.3 voyage)

no.l1-4: Before energy-saving

voyage no.5-22:
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FOC analysis & comparisan
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Fig. 1 Ship test process applying energy-saving system



3.2 ARHEZAIAH

SEE AP

M
AE

Qe

A

83 Daily

HMAIE 2ot

Voyage

DataE NCR

(Nominal Continuous Rating, %7 MCRE] 75%) 7]s+o =2

MCR diH] £%& 5%% w51 SLOW-1 ~ SLOW-5
(SLOW-1:  MCR-70%+25,  SLOW-2 MCR-65%*2.5,
SLOW-3:  MCR-60%+25 ~ SLOW-4: MCR-55%+2.5,

£ JEskeH,
Atk

G WA A

SLOW-5: MCR-50%+2.5)¢ 5@AZ o] A&
Slow-steaming ©AE st d3=S 48}

e o

oF 20090 W3 Daily Voyage

Fig. 3 Target ship for ship test of energy-saving system
(Bulk carrier) efficiency evaluation

Table 1 General particulars of target ship and voyage data

DataZ 7|2 & 943 MCR-% Z3%Z Fig. 49 et
Fig. 4] Ax2 5 &7} Aagel wa} o yx]d A 2l

485 MCR% Z8& o TI%eld B0%7A  wtaol
Slow-steaming +%< 33 ASS & F AUk IH

[e}
SLOW-5 @Al &= &

7t M]3 Daily Voyage Data

Description Value [unit] MEZESF B0 A2 Slow-steaming 74 3Fo] 337t
Ship type Bulk carrier AA FEHAA YEA ki &S & 5 Uk
Net tonnage 49,154 [ton]
Gross tonnage 75,254 [ton]
Dea@welght ton 140,115 [DWT] ity
Designed speed 14 [kts] 80 ‘
LOA 270 [m] ol S
Breadth 43 [m] .14\,‘“:% g -
Draft 175 [m] 70l % ® ", . sLow-1
MCR 17,056 [hp] x 84 [rpml] L [ . '-'c;"'q_"'_-';""ﬁ-’"'
NCR 14450 [hp] x 79.6 [rpm] E® * % A% s
A% diti i E LT
ovase (-:on o Load condition = . . .8, sLow-3
(period) S ey
Bef No.1~2 g5 % lel Aah SLOW-4
ctore 0 ful load | T . -"*0-
system Voy. 50k ® SLOW-5
applied dry-dock
(Jan. 2011~ No.3~4 % 50 100 150 200
'Ian Full load Voyage Mo. [day]
July 2011) Voy.
After system Fig. 4 Daily voyage data according to voyage day after
applied No.5~22 energy-saving system applied
Full load
(Aug. 2011 voy.
~ QOct. 2013
) Table 2 Slow-steaming phase according to MCR-%
output
AUAFAN AEE e WANEoR HEASEY g
(NCR: Nominal Continuous Ratmg) HAYd£EE8 (MCR: phase MCR~-% MCR~-% range
Maximum Continuous Rating), th A8ke] 711 A 2 & NCR MCR 75 MCR 75+2.5
afElolEl 2.2k Table 1°ﬂ e D} SLOW-1 MCR 70 MCR 7025
AB-Log Data®} Daily Voyage Datas #4392 (U]'XH Al SLOW-3 MCR 60 MCR 60+2.5
AAZS 175[m)), AdAA73A 28 A-8&3F Slow-steaming SLOW 4 MCR 55 MCR 55225
WA a2 oA A 2w AL A% WA SLOWE VR 50 MR 50525
& &3 AsHUtE T
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Speed of ship K compared te After-NCR
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5 Daily voyage data results according to

slow-steaming phase after energy-saving
system applied
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Table 3 Mean speed, voyage time, FOC and FOC save
rate results according to slow-steaming phase

) Mean | Voyage | Mean FOC
Slow-steaming )
speed time FOC | save rate
phase [kts] | [hrs] | [ton] | [9%]
NCR (Ref.) 124 - 40.8 -
SLOW-1 12.0 +0.7 40.2 15
SLOW-2 11.9 +1.1 389 45
SLOW-3 11.3 +2.6 39.3 3.6
SLOW-4 10.7 +4.0 37.3 8.6
SLOW-5 10.8 +3.7 354 131
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TR AP 2 S FE g SE g dEgS vk
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FOC save rate of ship K compared to Before-NCR
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(b) FOC save rate comparison results before and after
energy-saving system applied

Ship K speed comparison before and after system applied
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Fig. 6 AB-log data comparison before and after
energy-saving system applied
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Table 4 Mean speed, FOC and FOC save rate results
according to slow-steaming phase before and
after energy-saving system applied (after
energy-saving applied results with boldface)

. Mean Mean FOC
Slow-steaming
b speed FOC save rate
se

- [kts] [ton] %]
123 47.4 B

NCR (Ref) (12.4) (40.8) (14.6)
12 146 65

SLOW-1 (12) (40.2) (15.9)
115 385 193

SLow=z (11.9) (38.9) (185)
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Fig. 7 EEOI comparison results before and after

energy-saving system applied

Table 5 EEQOI comparison results according to voyage no.
before and after energy-saving system applied

Voyage no. EEOI
[ton-NM]
1 3.0165e-06
Before 2 3.2259e-06
system dry-dock
applied 3 2.5949e-06
4 2.6088¢-06
5 2.5614e-06
6 2.7273e-06
7 2.7178e-06
8 2.9432e-06
9 2.9612e-06
10 2.7867¢-06
11 2.5303e-06
After 12 2.6876e-06
13 2.7290e-06
system
) 14 2.7847e-06
applied 15 2541506
16 2.7505e-06
17 2.4883e-06
18 2.5181e-06
19 2.4053e-06
20 2.4383e-06
21 2.4586e-06
22 2.5455e-06
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