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Quayside Handling Crane with Seismic Isolated Function by MES

Since the Great Hanshin-Awaji Earthquake in 1995,
Mitsui Engineering & Shipbuilding Co., Ltd. (MES) has
developed a quayside container crane (PORTAINER®)
with seismic isolated mechanism, and has provided such
products in the market. In 2007, MES delivered the first
PORTAINR® in Japan to cope with the revised law (level
2 seismic waves).

Meanwhile, the recent PORTAINER® becomes large,
and outreach is getting up to 70 m, there is a height
limitation at some logistics hub ports in large city because
they are near to the airport.

To satisfy the height limitation and the seismic isolation
requirement simultaneously, MES has delivered the
articulated boom type seismic PORTINER®. Moreover,
MES has developed shuttle boom type one to meet stricter
limitation.

MES is committed to contribute to the logistic function
at the hub port by developing/providing material handling
equipments that suit the circumstance of each port.

(D Anti-seismic PORTAINER® for level 2 (Shimizu Port)
(2 Articulated boom type Anti-seismic PORTINER®

(Ooi, Tokyo Port)
(3 Shuttle boom type Anti-seismic PORTAINER® for level 2
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Charcoal Slurry Fuel from Woody Biomass Feedstock
for Reducing CO, Emission in the Recycling Society

Yasuhiro TOMITA, Atsushi ISHIKAWA, Ken MIYACHI, Kazuyoshi MATSUO

... Reduction.. of.. CO,. emissions. from.. the. large-scale. fixed.. discharge. sources. such.. as..industrial. combustion.. furnaces.
where. heavy. oils. are.consumed. in. large. quantities. is..an..urgent. issue.. Mitsui.. Engineering.. &. Shipbuilding. Co.,. Ltd.

0 MESDO performed. the. technology..development. of.. producing. the. charcoal. slurry. fuel. as. a. green. bio-fuel. from. the..
woody..biomass..which..is.deemed. to. be..carbon. neutral.in.nature. in..order. to. substitute.. for. the. heavy. oils. as.a. fossil..
fuel..We. established. the.. production. technology. of. charcoal. slurry. fuel. by. mixing..and. stirring. the..charcoal.. together..
with. the. heavy.oils.and. the.dispersant.agent.. This..charcoal. was. generated. by. the. pyrolysis. of. woody. biomass. such..
as.forest. residues.under.an.oxygen-free.atmosphere..In.the.current.study,.we.produced.two.kinds.of.charcoal.slurry..
fuels;.one. is! A.grade”.heavy. oil..slurry. fuel.containing. 26wt%. charcoal.. and. another..is C.grade”..heavy..oil.slurry..
fuel. containing..20wt%. charcoal. respectively,.and. conducted. the. combustion. tests. using. the..small..sized. furnace. for..
greenhouse. plantation. heating..use.. These. tests. results..showed.. no..soot. emissions..and. 20. to. 30%. less.. NOx..emissions..
as..compared. to.. heavy..oils.. Based. on. the. estimation..on..CO,. reduction.. by.. adopting. the. C.grade”. heavy..oil.slurry..
fuel.with.20wt%. charcoal.as.a.substitution.of.fossil: C.grade”.heavy.oil.in.the.local.area, where..30.000.tons.of.woody..
biomass. are. consumed. annually,. we. confirmed. the. estimation. results..of. approximately..9.000. tons.. of.. CO,. reduction..
annually.

gobobobooooooooobooooooboooooobooooooobooo co,DpbooboOoOooooboooOobObobOn
gooooooobooooooboooooooobobobooooboboobDobDobOboooooooDobooooooong
goobooobooobobooboobooobooooboobooooooboooooooobooOooobboOoboboboonoo
goooobooooooooooobooboono 2wt ADDODDDDODODOOOOOO 2wt COOOO0O0O
gobz2000000000000D0C0000DOOC0O0O0O0OO0O0DOOOOOOOOODOOODOO NOxOOO 20300
gobooooboooooooooobOo3obobo0oooboooboooobobo0oooboboOon 2wt cCOoOOOoooo
gooomooooooocoooooobooooooomooebODbObOcco,0dpooooobooooooooDDn

ooooboooo

OooOOooOoodg
OooOooOoogo

oooooooono
oooobooooon

010000000000000000DO co,0ppoooOo
Conceptual Schematic Diagram of CO, Emission Reduction by Charcoal Slurry Fuel

-DooOoO0000000O0O0O0ooooo. bEh.ppoDoDO0O0O0OO00000000O0O0OOOD
"C-gpoo0oO000000o0oOoOooooon. Leit-goooOoOo0o0O0Oo0oOoooog



000000 No.21572015-80

gooboooo

1.00000

2011030 1100000000 bo0oo0oogoog
gobooooooooobobooooooobobooobooo
oboooooooooocoooooobobooobogo
ooboooooooooobobooooboooobbooooboono
obooboooooocooooooobOobOOon 20120 70
1000000000000000000O0Feed-in, TariffO
FITOOOODODOOOOooOooOooobOoooOooooooobooono
goboooooooooorRTOOOOOOOO0DOOO0
goboooooooooboboooobooobbooobooono
gobooooooooco,uobobooooooooooon
goboooooooooboboooobooooobbooooboooo
obooooOooOooocbooobooobooobooobooonoo
oboooOoobobobOobobooooooooobooDo
ooboooooooooobooooooobooboooboono
gooooobooooooboobooobooobooooooond
goboooooooooboooooooobbooobooo
oboooooooooocooooOooboboOooboOoo
ooboooooooooboooooooobbooooboooo
oooooo
goboboobooooboooobooboooooooooa
goooooooooboooboooboooooobooboo
cococ0obooooooobooooooonooooon
ooooooobooboooboobobooooooboooboo
cooooooooobooooooboo0oobOboOobObboOoo
goobooooooooooboooooooooooooo
oobooboooooooooob 1m
goboooooooooooooooooboboooboogn
goboooooooooobobooooboooooboboooboono
gobooooooooobocoobooooboboooboogoo
goboooooooooboboooooooobobooooboooo
oobooooooooooocooooOoobobocOooboOono
ooobooooboobDob0 ADODOOOOOOODODO
ooboooooooooobooooooooboboooboOono
gobooooooooooocoooboooobooooboogn
goboooocoec.oooooooooooobobooooboogono
obooooooooooocooooOooboboOooboOoo
oooooogo
oobooooooooooocoobooooboboooboono
oooooco..0uunoboooooooooooonn

2000000000000 0bO0bOobDOoo0Ooon

o0 1l1.000000000000000000O0
ooboooooooooboboooo
21000000

goboooooooooobooooooooboboooboOono
gobooooooooooooooboooooboboooboogn
gobooooboooobooobooBsTcUOOOOOOOO
oboooooooooocoooboooobobooobogo
gobooooooooooboooboooobobooobooo

goboooooboooooooobooooooooooo
s0MwiOO0000O00O00O0O0DOO0OO0OO0OOCOO
700000 20000000000000000040
goopTcoOOoOoOoooOooooobooboOooOonoOoDnd
goboooboooobooomoooobooooooooo
goboooooooooooobooooboobooooDo
gobosMwioOoooooooooooooooboooo
goboooooboooooboooobooooooooooo
gooooo

220000000000000000
gbooobooooooboobobobooooo H,0co000d
goboooobooooboboooboooooooooooa
goooooobobobooooobooboboooooooo
goboooooOoooooOobooobooooOooOooOooooo
gobooooooboooooboobooobooooooooooo
goboooooboooooboooboooooooooooboo
goboooooooooooon
gobooooboooobooboooboooooooooooo
gboooboooobobobobooozoioMwiOnoonod
gooooosTGcUOOOOOODOOODOODOODOO
gbz2030»w000000000000o000oo0o0oo0o0on
goooboooooboooooooooooooooood
gobooooobooooobooobooooooooooo
goboooobooooboboooboooooooooooa
gooooooooooboooobobooboobobooooo
BTGOOOOOOOOOOODOOODOODOOOOOOnOO
gobooooooooooboboooboooooog

230000000000
gbobooooooooooooboobooboooooooo
goboooooboooobobooobooooooooooo
0000000Empty.Fruit.BunchO EFBO 000000
gobooooooboooooooobooooooooooDooo
goboooooobooooboocoobooooOooOooOooooo
gboboboboooooooobobobobomoon
gboooooooboboooooboooooobooooon
goboooobooooboboooboooooooooood
goboooooobooooobooooboooooooooooo
gooao
gobooooooboooooooobooooooooooDooo
ooboooooobooobobooboooboooooooooooo
goboooooooobooooboooooooooood
goo3gdswooooooooooooooooooog
gooodo

24000000000
goooooooocbooboboobobooocbooobooooogd
gboooooooboboooooogoobobooobooooo
ESOEIODE20000000000COOCOOOOOO0O0
gobooooobooooboboooboooooooooood
goboooooobooobooboooboooooooooooo
gobooooobooobobooooboooooooOooooa
gobooooooboooooooobooooooooooDooo



gobobob co,0poooouoboobobooboooobog

ooboooooooooobooooobooobobooooboooo
gobooooooooooocooooOoooboboOooobooono
oobooooooooooocooooooboooooogn
ooooooooooobobooon

250000
oobooooooooobobooooooobobooooboono
oobooooooooooocooooOoobobocOoobooOoo
ooooooooooooboooooooobbooooboooo
ooboooooobooooboooboooon
boboodooobooooooobooboooobboooonod
oobboobooobooboooobooooooobobooooDo
oobobOooooooOooOoooOooooooOooooobooo
oooboooooooboobooooboooooobooooooD
cobo0oO0oooboooooobOooooboooocooooa
gobooooobooboooobooooooobobooooo
goboooooooooobobooooooooboboooobooono
uobooooooooooocoobooooboboooboogo
gobooooooooooboooooooobbooooboooo
uoboooooooooboocooboocooboooooo

.00o0ooooboboboooooboon

31000000000
gogboobbgooboobbooboobbooboon
gbobobooooboobooboboboobooooooo
oooooooooood4soooooonoooboboononoo
goooboo
gol1ddoooooobobobboooooooobooboobg
gol1oboobbboooooooboboooooboboooo
gboboboooooboboboboboooooooo
gobbooobbbooboooobbooobobobobn
gbobobooooboobooboboboobooooooo
ooooooobobobDobOobobooooogoog 2o

O1000o0oodbooboooooooooooooooooooooa
Property of Charcoal and Coal

00 00 0o
00 0 wt%0 0 001 80 10
0 00  Owt%,.dryQ 135 100 15
B 000 0Owt%,.dryd 98.65 750 82
U | 0000 Owt%,.dryd 77.86 50 0 55
000 0Owt%,.dryd 20.79 300 35
C  Owt%,.dryd 83.0. 700 74
H  Owt%,.dryd 37 405
E N Owt%,.dryd 021 102
g O  Owt%.dryQ 11.72 60 10
TS  Owt%,.dryD 0.01 0301
T-Cl  Owt%,dryD 001 -
00000  OMI/kgO 311 250 28
ooo 37 150 18
ooooo
 HGID 417 450 50

g2500000000Mmo0omooooooooooooo
000000000 120000 Y00000000000
gooooooooobooooobooobooonoad
BwtwO0ODODODDOOO0OO00 311MI/kgOOOOOO 10
2wiooboooboooboooboooooboonog
goooooooooooooobobooboboooobooo
gbooooiwtwbOoOooooooooobooboooo
0000o00o0oooooooooogogogooHHardgrove.,
Grindability.. IndexO HGIOO O OO0 4170000 450 50
goboooboooobooomooooooooooooo
goboooobooooobooboooboooooooooooo
gobooooobooooboboooboooooooooooa
gobooooooooooooooo
322000000000000
gooooooboobDOooDbOoobbobO 2000000
ooboooooooooooooboooooo
goboooobooooboboooboooooooooood
goboooooobooooobobooooboooooooooooboo
gobooooboooooOoocoobooooooOooOooooa
ooboooOoooooooooooobooooooADOn
0cCcOO0000OO0U0oOoUoOoUoOoUoUoUoDUOOD®™oO
goboooooooooooobooooooooood
gobooooboooooboooboooooooooooo
O00oOooo O
gbo2000000D000DO00O000O0O0O000DO00O0
O00o00o0o0oO0ooU0oOoUoOoooUooo*oO
00o0oooooooooooooooooodd,00oo
gboooooobooooosoobooooboooooooobonoo
ymOOdoodooooooooosgooboooooooo
gobooooobooooboboooboooooooooooo
0*00000o00o0oo0oooo0ooUooooo
0000000000000000*o000oo0oooo
ooboooooooooo
gobooooooboooooobooooboooooooooooo
gobooooooooooocooboooooooooooo

o0 1ooogooo
Charcoal before Milling



000000 No.215]2015-80 ooooooo
N 5
4
e }»@ =
PNy | . — 3
(R0 : X 15 pNvd
(B X
R—LEIL EHH i 2
(BRI TER) =
@ SERE 1
oooooo l 0
0.1 1 10 100 1000
RK PFE [y m]
0300000000000
= E AR Particle Diameter Profile of Milled Charcoal
(RZ)—LIE)
02000000000000000 Q00000 0LLO0000
Production Process of Charcoal Slurry Fuel Property of Charcoal Slurry Fuel
. 26%A 0 20%C 0 O
020000000000000000000 Hoon 0000
Production Process Data of Charcoal Slurry Fuel C 0 wt%,dry0 84.86 84.12
100000 oo H O wt%,.dryd 10.29 9.95
oooooon 10 Y 0O oo N O Wt%,mdryD 0.12 0.27
ooo ooooooo S O wt%,.dryd 0 o001 04
20000000 ooooo 37.0 371
0oo Joooo 00O0O0MI/kgDOOOMIL O 362 389
oooo @ 500x H60@] O 00 60¢ O 00 Okg/t O 0978 1.049
oooooooo ¢ 150.mm O ¢ 250.mm
ADD Js.i0 10
oo coo 1S30 10 02CO000000000000 3701Mi/kg0 000
Jooooooooo CO000O00000D0D00000000000000
noon oooooo 0000000 04wt% 000000000000 5000
ADODOOOOOOO 600cp00000DDODODOOODDODDOOOODDOOOO
Hooon coOoOoooooso00n 00000000000000o0o00

uoboooooooooocoobooooboboooboogo
oboooooobobobouo Aobgobo coooooog
Jisioooooooboooooooooocobooooboooo
oobDooooooAOdOOOOOOOOOOODOODOO
gocoobooooooobobooobbooooooobooono
oobooooooooooocooooooboooooogno
gosoooooooon
33vUuunoooooooooon

oboboooz2000000000DO00DOODOSDO0
oooomogn 2wt ADODOOOODOODO 26%A
obDooogrooobog2wtwd cCODODOOOOOO0OO
“2nchobobooOo"ooobbooobomuoooboobooooo
goboooooooi1obooooooooboooon
026A0000000000000 370MI/kg0 000
oooooobison 200cpdddd 7epd ADOOO
ooooooooooooooboooooobboooooon

10

gbopbooobboobooobbbbouoobooboo
012wt%n 027wtk DO D OO0 AODO o003 OOODOO
cooo20000000000000 ™MOOOOO NOx
goboooboobobooo

4.0000000000000O0

goboooooooooocooboooooooooooboo
gobooooobooooboooobooooooooood
gooooooooobooooboobooocboooboooood
gbooobACOO0OODOO0OOCOCOOOOOOOODOO0O
gobooooobooooobobooooboo100o0000o0o0o
goboooooooooOobocooboooooooooooo
gobooooooboOoooboooobooooooooooo
ooo
410000000

goooooooboooboob 400000000000
goboodg 2.000.mmO0 800.mmO0O 0O 1.500.mm O 000
ooooooooooon ¢ 440mmU 00 1.600.mm OO



gooobob co,0ppoooooboooboboooboboobo

PRIRBEZES
_ i
1 RPMEZR R
R PR Z L l HEH R
AT
\ 7
YRR
xziw’J /
SEH— .
Efrs  BEE—%
l AR T
E—%

R— )L

D4000000000D0O0O
Bench Scale Combustion Test Apparatus

oo2000000
Fuel Injection Nozzle

goobooooooboboobzbobobooboobbooooo
oobooz200000000000000D0000DO0OO
gbo4smmOO020mmO0O000O0O0COOCOCOOCOO
ooboooooooooobooooobooobboooobooo
oooooootobDe3mmiOOO0O0CO0O0O0O0OO0OO0OO
gobooooooooooboooooooboooooogn
oooo

obooboooocoobonoz2e Dooooooboooooo
oboobOooboobDOoobOoobOoboOobooooog
eo0d0boOo0ooooboooboOonoboooooobooon
oobooooooooooocooooooboooooogn
gobooooooooobobooooooobobooobooono
obooobooooooocoooooobobocooboOoo
ooboooooooooobobooooooobboooobooono
ooooocooooono

420000000

goboooobo400000000000DOC0OO0DOO0OO
oobz2nA000000020CO0000000000
ACDO0OO0OcCOUOO0ODOOOoOOOooODbDOO0OO2%A0O0n
oboobAbDODOOO0OOCODOOO0OO0OO0OO0OO0ODbOOD0OOd
oo2wctoionooobocooobooooooooooo

0400000000000
Conditions of Combustion Test for Heavy Oil and Heavy Oil Slurry

26%A 00 20%C 00
oo AOO coo
oooo oooo
goooo O kg/hO 12 19 10 9
goooood  OMPaGO 001 001 0.06 002
oooo ooo 260 32 60 13 540 66 620 63
gooooo  OMPaGO 03 03 05 03
goooo 12016 | 12016 | 12016 | 12016

Os50000000

Property of Heavy Oil and Heavy Oil Slurry
26%A 00 20%C00
oo AOO coo
oooo oooao
ooooo 370 421 3L 414
0000MI/kgO D OOMI/E O 36.2 367 389 395
oo Okg/t O 0978 0872 1049 0954

oo Ocpd 001300( 01500 | 36216000 | 816000

0000000000000 0000000 6000000
0000000040 26%A000000000000 26
03200 AD0DDOOOODOD00000000000O00O
00000000000000
.,00000000000000500000000000
O00000AOCODOODCOOOOO0D0O00O0OOOO0O
000000000000000000000000000
ooo
0D00000000000000000000 NOxOOO
0,000000000000000000000000OO
000000000000000000000000000
NOxOOOODOOOODODOOOO0OO0OOOO000000OO
000000 4% 0000

430000000

00000000000 900000000000 120
160000000000000000
026%A0000000 ADOOONOxOODOODODO S50
00000000000 0026%A0000000000
NOx O OOO 80.ppmIOO00ADDDD 120.ppm OO0 O
000300000000000000000000000
0000000000000000®0000000000
AODODDODOO 26%A0000000000000000
0000000000000000
020%CO000000COO00NOXxOODODOD 60
00000000000002%CO0000000000
NOxO O DODO 1200 180ppmO 0 O00CO O O 0.150 O
270ppmO00000 20000000000000000
0O0COO002%C000000000000000000
00000000000000000000000
0000000000000 NOxOOOOOOOOOOO
000000000000000000000000000
000000000000000000000000000

11



000000 No.21572015-80

gooboooo

oobooooooooooboooooooobobooooboooo
obooobOoooocbooobooobooobooobooonoo
oobooooooooooogoaascodbooooooogn
ooboobooooooobooooo 20wt 000000
oboooooooooboocooooooboboooboogo
oobooooooooobboooobooobobooooboooo
ONOxOOOoooooooooooo

oooooooooooboooooooobobooooboooo
oooobooOobOOoO00o0o NOxOOooOoooooooooo
goz2030000000000000000000000
oobooooooooooboboooobooobbooooboooo
oobooooooooooocOoooooobooOooobooOoo
oobooooooooooboooooboog

s.0000bobogoboooo co,0nogn

gogboobbooboobboobboobbooboon
goobbogooboboco,unobooooboooboboon
ooooooooooopodoooooooooo 30 uy

200 \ \ \ \
180 | L aAmm
g ﬁg‘* " 26%AEHRT—
S
€ 120 5 mlw& At A s —
S N
£ 100
80 — g el
8K 60 -~ "B
S 40 -
< 20
0 Il Il I
20 30 40 50 60 70 80 90
HEA ROLEE (%)

O50A000 26bA0000000 NOxDOODO
NOx Emissions of A grade” Heavy Oil and
Heavy Oil Slurry with 26% Charcoal

S Y R B R
450 = acEih
100 L ookcEmRS—
350
300
250
200 +
150
100 -
50
0

P oy

NOxEE (ppm O, 4%)

20 30 40 50 60 70 80 90
BEH ROEE (%)
OedCOOO2%COOOO0OOO0O NOxODOOGO

NOx Emissions of C grade” Heavy Oil and Heavy Oil Slurry
with 20% Charcoal

12

oooogswoooooooooooooooooog
gobooooooooobocoobooooooooooo
gobooooooooboboooboooooooooood
gobooooooooooooboooooboo
5100000
oboedboOoOOopooonOOg
gooooooooooOoOOoOOoOMOD 30 /OO DOO
05000 00000000000000 4800t/00000
00oO0oUooOoooocoooooOoooobOoooUoOoO
O000ooo0o0oooOooLbO 22880kt /00000
obooooooooooooboooobOob0oDbOobbe
1.500mmx L35000mmO20 00000000000 1.2.m0
3obo0bO0oooooobOoooooboooOoOooooon
oboooooooooOoocoobooooooOooOooooo
oopooooooooo
goboooboooobo2ancooboooooonoooon
00000000o0oO0o0o0oOoU cUo0ooooRCco
0co,000oCRODODDODODOOODODODOOOO
O0000ooO00ooOoooooooOooo*oooog
000 cCcODO00ooO0O0ooODoDHASOHCOODODOOODOO
RCOO CROODOOOOODOOOO

RC4£1 /1000 DO LO HSWHC ..o 010
CR=HCUECU CFORC .......cooovviiiiiiin, 020

00000 CcCo,00DUARODODUOCROIDDODOOODODODO
ooooooooooooooooo co,000oEXDO
0000000000000 EXODODUODODODOOoOoODOO
gobooooooooobooobooooooOooooooo
co,0oonoooooood

AR=CR— EX ..o 030

gobooobobooooobobooobogooceco,0bng
gooo0oDOoCocO0o0oObOOoD ot 000b00oDd 100.km
gobooooboobboobooobooboobobooo
goooo s200Mwh/OO00O0OCOco,0000OooOOd
O0oDOoOO0O00o00 o551kg-Co/kwh0DOOODOOO
5200000
ggr7oooogooooooooooooogogoooo s
gtooooooooooboooboobooboobobooggo

gedco,00dnoonooon
Evaluation Conditions of CO, Reduction Effect

oo oo
oo0oo0ooooooomo 30.000.t/ O
oooooco 20.wt%
ooooooobpo 1.049.t/K
oooooooo0oLo 22.880.k/ 0
Oo00oo0oodHsSo 319.GJ/t
coboboboooooHCO 419.GJ/k
coOooooogeca 0.0195.t-C/GJ
ooooocro 367.t-CO,/t-C




gooobob co,0ppoooooboooboboooboboobo

groco,0000oooog
Estimation Results of CO, Reduction Effect

oo oo
CcO00000RCO 3.650.k0 /O
€O, 0000 CRO 10.950.t-CO,/ O
0000000 Co,0000EXD 2.000.t-CO,/ [
00 CO,0000ARD 8.950.t-CO,/ [

goboooooooooooooooooboooooboogo
goooooooooboogoeoocortt co,0nonoononon
goboooooooooboocooooooboboooboogoo

goco,jboboobobooooboouobobboobonoo
oooooooobooocbooobOoooOoOoboOoooo co,

goboooboobooboboooboo

600000

gooboboobooobooboboobbooooboo

ooooobcooobooooooco,0bobooooononon

gobobobobobobooobobooboobobooba

coooobooooooobooooooooobooooooa
oobooooooooooocooooooboooooogn
oobooooooooobobooooooobobooobooono
oboooooooooboocooooooboooobooOoo
oobooooooooobooooboooboboooobooono
ooboooooooooboocoooboOooboboOooobooOoo
ooo
ooboooooooooboocoooooobobooobooOoo
oboobooobooobobobooobooooooooono

o@moooboobooboboboboboooooooonoo

ubooobooooboooooco,0oooooboooan
ooooooooooo

gogoboooon

1Doo0oooooooboobooboooocoooooog
0 [1J 2005-1-23[11 p..161

2000000000000000
httpO //www.makino-co.co.jp/products/other/other03.htmli0
0 2014-8-210
WO 00000000 -goobbooooooooo
000000000000 0UgwvoL.e6d NO..20 1984-
2[00 p..34
40 Y..YOSHIHARA. et.alll The.Development. of. a.
Bio-COM. Fuel.for.Diesel.Generation.Systems[]
Proceedings. of. the. 7th.. International. Symposium.. on..
Marine. Engineeringd Tokyo,. October. 24th. to. 28th,.
2005
500 00000000D00pDooooooD4c20onog
00000 000CWMID Clean. Cool. Technologis.. in..
Japan,. http://www.jcoal.or.jp/coaldb/shiryo/other/
z_4C2.pdf[] 2015-8-2101
6000l ooououoogg
oooOo7dOo000000C0mooOeon 60 190
p..10
700000000000000000 M 2001-4-2511p..972
80Bachrach.inc..0 TRUE.SPOT®.SMOKE.TESTERDO
httpO //www.mybacharach.com/true-spot.htm0
0 2015-4-130
odoouoooboooboobobooooooooogoog
http[J //ghg-santeikohyo.env.go.jp/manuall] 2015-8-21]

ooooocooo
oobooooooooooooooooooo
O0TEL.043-351- 9112000000

£ &
-V ‘% ia

goooo ooooo o0ooooboobo obogo

13



000000 No.21572015-80 gooboooo

Jodooboobooboz20dbogbooboooogogn

O00dooo"0ooooooooooooooogr

Influence of Current on Motion Characteristics of Two Floating Bodies
Go OISHI, Kiyoshi SHIMADA, Hiroshi YAMAGUCHI

...FFor.the..sake.of.operation.safety.of.a.Floating.Production,.Storage.and. Offloading.system{ FPSOU,.valid.prediction.of.
interactions.between. the.FPSO.and.a.shuttle.tanker.is.crucially.important..Akishima.Laboratories[] Mitsui.Zosen[] Inc.,.
has.been.working.toward.upgrading.simulation.technique,.utilizing.tank.tests.
...under..condition..of.concurrent.wave. and. current,.a.tank. test. has. been..conducted. for.. two. floating..bodies..equipped.
with..pneumatic.. rubber. fenders..in. between.. Roll.. resonance. has..been. found. to. be.. suppressed. by. current,. which. can..
be. satisfactorily. predicted. using. roll.damping. coefficients. estimated..in..consideration..of..current. effect.. As. for..surging..
responses,.accurate. predictions. are. possible. taking..account.of. friction.forces..on.pneumatic.rubber.fenders.. This. paper..
shows. that. behaviors. of..adjacent. two. floating.. bodies. are. precisely. calculated. even..under.actual. environmental..condi-
tions.of.concurrent.wave.and.current.

...Present.study. has.made. it.possible. to.accurately. predict.motions.and. mooring. forces. of.. the. two. floating.. bodies. in..
close.proximity,.eventually.to.contribute.to.future.ocean.development.
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Development of the Wave Power Generation Device on the Coast
Kunio NAKANO, Takashi KAWAGUCHI, Toshihiko MAEMURA, Shogo MIYAJIMA

..Since.the.Great.East.Japan.Earthquake,.there.has.been.a.strong.demand.for.promoting.the.use.of.renewable.energy..
while.energy.scheme.is.under.review.nationwide..As.a.nation.surrounded. by.rich..potential..ocean.energy,.the..use.of..
ocean.energy.is.getting.momentum,.and.its.technologies.are.now.being.developed. with.enthusiasm.

... Mitsui.Engineering..&.Shipbuildingd MES[ was..awarded.for."Technical.Development.and.Demonstration..of.Small,.
Efficient. Wave-Power.. Device". by. the. Ministry..of. Environment. in. fiscal.. year.. 20130 October,20130]..and. has. been..
developing. new. generation..wave-power..device.. while. its. actual.. demonstration. test. on. the. sea..is.. scheduled. within..
fiscal. year..2015.. Its. research. has. revealed. that. the. shifting. the..up-and-down..movement. phase. of. the. float. by.. 1t /2.
for.resonance. control.is. very. effective. to.improve. recover.wave. energy. ratio,.and. its. satisfactory. performance. was.
confirmed.at.a.water.tank.experiment.

.. This.report.shows.status.of.the.development.for.the.new.generation.wave.power.device.
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