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Summary

This is a consortium project that has been consigned by the Ministry of the Environment
to demonstrate the largest 2 MW class tidal power generator in Japan at Naruseto off
the coast of Goto City, Nagasaki prefecture.

The consortium consists of Kyuden Mirai Energy, Nippon Steel Sumikin Engineering,
Nagasaki Marine Industry Cluster Promotion Association and Openhydro Technology Japan.
The purpose of this project is to promptly put into practical use, a tidal power
generation system which has low environmental impact and which will operate seamlessly
in Japan’ s particular weather and oceanic conditions

The project period is scheduled for fiscal 2016 to 2019. The main activities in fiscal
2016 are as follows.

(1) Investigation of tidal current, soil quality, biofouling

(2) Consultation on acquisition of license

(3) Engineering of the tidal generator system

(4) Initial procurement of components and parts of the tidal generator system

(5) Tidal flow simulation

(6) Communication with local stakeholders

The consortium gained the understanding and cooperation of the local stakeholders in
FY 2016, carried out the tidal flow, and soil surveys and decided on the site for turbine
system installation.

In addition, the consortium has engineered the turbine generator, begun detailed
design of the foundation structure, the installation of the subsea and land cables,
and is developing the installation method for the turbine system.

For the next fiscal vyear, the ClassNK's certification, grid interconnection,
consultation on construction plan approval will be undertaken and procurement of
parts and assemblies of the turbine system will continue

This project is a collaborative project between the Ministry of the Environment (MOE)
and the Ministry of Economy, Trade and Industry (METI). At the Development Study Meeting,
the consortium made a report on progress to and received advice from the experts, MOE

and METI on the project.
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K i A R
KREOAERAIT TR 28 42 11 H 9 A, 10 BITAT o 72, KFEKEREDOR R Z K 3.2.3-2

(R,
#3.2.3-2 FKFKERRARSR
A BT EPJThIA
pH DO COD SS
# N
mE | A | B | A W | E 5 :]fz“t e | Bk | 2w ég%% e | W
B’ e

maN @ | @ | @ | o me/n) | %) | e | () | o) | e | ()
0.5 22.2 34.30 8.2 6.8 95. 6 3.2 0.2 1.2 <1 <0.2
St. 1 19.5 38.9 20.0 22.2 34.30 8.2 6.8 95.0 3.5 0.1 1.2 <1 <0.2
37.9 22.2 34. 30 8.2 6.7 94.7 3.7 0.1 1.1 <1 <0.2
0.5 22.0 34.21 8.2 6.9 96. 3 3.9 0.2 1.3 <1 <0.2

St. 2 8.9 17.8 16.0 22.1 34.21 8.2 6.9 95. 6 4.6 0.2 1.2 <1 0.2

16.8 22.0 34.21 8.2 6.9 95. 8 4.7 0.2 1.2 <1 0.3
0.5 22.1 34. 28 8.2 6.9 95. 8 3.3 0.2 1.1 <1 <0.2

St. 4 18.9 37.7 18.0 22.1 34.30 8.2 6.8 95.5 4.0 0.1 1.1 <1 0.4

36.7 22.1 34.29 8.2 6.8 95.5 3.5 0.1 1.1 <1 0.4
0.5 22.1 34.27 8.2 7.0 97.8 4.1 0.2 1.2 <1 <0.2

St. b 18. 4 36.8 18.0 22.1 34.27 8.2 6.8 95.9 4.6 0.1 1.2 <1 0.2
35.8 22.2 34.27 8.2 6.8 95. 7 4.7 0.1 1.0 <1 <0.2

BFEIZ DWW T 16.0~20.0m TH Y . HRKDOE D SLELGITRD bien o7z, KiRlZ>
WTIE22.0~22.2CTH Y, HEHESOKIEIZEDBEBNRIZE A LR D NPT,

pH OKFA A PREE) 182 ETHY, £ TAHEMOBREELE (7.8~8.3) *&HeT 5
R ThHolz, DO EAFEEFRE) 16, 7~7. Omg/L, FEFAIFIEILH 95~98%FLETHY | +
Gy TR TR FRIRE SHERF ST,
W72 7 N BOIEE 7D 7ma 7 4 vald, 3.2~4. Tug/LBRETH -7, A5
WOFRIE L 72 % COD (LA R R ERE) 13 1. 0~1. 3mg/L TH ¥ . 2T AFER OBREEHLUE (2mg/L
LIF) ®&imEd 28R CTholz, WY OIEIEL 725 SS (RilEmER) X, 2T Ing/L ARl
Tholo, SS LRI EY DIFEE L 72 2T, BLHELIHI Tl 0. 1~0. 2FTU, ZEN/HHTTIX
0.2 ER~0.4 ETH-T-,
KEOKERERE R DWW TIE, RSB E 225 K5 Z2Rld@Bo bhvie otz

NOREREDOIEHE R OEIFERBEORED ) X THEFF SN D ZENEE LAREL LT,
K& K, T BEEE EOREICRSZ &2 BEICHKRAZFML T <Dk B
HEEDTH O, KERELEIZIL 3 SOFRMNED LI THY | AFRTR bt LW

WellpoTWD,
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ARG R
AZFONKEPFET R 2942 H 6 A7 H 14 BITAT o7, AFKEMEOR R %43 3. 2.3-3

ZRT
#3.2.3°3 AFKEMARMR
e SRR A
pH Do COD SS
# ZH- PN
R | K v | B | K W | E 7}({; B BRI 2o w o fﬁ?% h | W
S FORE
maaN @ | o | W | O mg/L) | 00 | e | @10 | e) | e/ | 0

0.5 15.3 34. 64 8.2 8.1 99. 2 1.5 0.0 - - -

St. 1 20.0 39.9 11.5 15.3 34. 65 8.2 8.0 98.5 6.4 0.2 - -
38.9 15.3 34. 65 8.2 8.0 98. 4 5.5 0.3 - - -

0.5 15.9 34.62 8.2 7.8 96. 4 3.8 0.1 - - -

St. 2 10. 1 20.2 14.5 15.9 34.63 8.2 7.8 96. 4 4.0 0.1 - - -
19.2 15.9 34.63 8.2 7.7 96. 2 4.2 0.1 - - -

0.5 15.8 34. 60 8.2 7.9 97.3 5.5 0.3 - - -

St. 4 19.0 37.9 18.0 15.8 34.63 8.2 7.8 97.1 4.5 0.2 - - -
36.9 15.8 34.63 8.2 7.8 96. 8 4.7 0.2 - - -

0.5 15.3 34. 64 8.2 8.0 98.5 4.6 0.2 - - -

St.5 19.1 38.1 12.6 15.3 34. 66 8.2 8.0 98. 4 5.1 0.1 - - -
37.1 15.3 34. 66 8.2 8.0 98.2 5.6 0.2 - - -

BAFEIZOWTIE 11.5~18.0m TH Y, KDOE Y LEGITRO bienoTz, KiRlZ>
WTCIE 16.3~15.9CTH 0 | ARHECKIBIZ L 2B WIIF E A ERD L -T2, pH OK
FAAVPRE) X8 2BETHY, & T AHEMOBREALYE (7.8~8.3) i+ HHRETH
o7z, DO (EAfFERFRE) 13 7. 7~8. Img/L, FEFAIFIEITAKI 96~99%FRETH VD | +or7afeF
REDPHR SN TW e, 7707 N BOEEL S5m0 7 tbald, 1.5~6.4ug/L
BRETH-T,
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3.2 757 N UREMRR

77 7 b oREE M B X0 AERAGEE R v b (£ 22, 5em, Il 80cm, #8 H NXX13)
ZAWTEE (/2 KEPLBEET) . FE (BEL In/»5 1/2 KEEET) O 28 THhiE
WX 3y MREETom, RLERBHIAL~ ) CEELE%. BEORIE, FEoH
R OB DFH % 1T - 72,

ERAERES v b

X 3.2.4-1 @777 b iRARRIL

tFEER v b ()17 A A/ NV 3 &y el
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FRERFR A R

KEICBT 2877 7 F RO LR 3.2.4-1, HBUEERE O K554 % X
3.2.4-2, MBFEEEOKFE M A 3. 2. 4-3 17T,

KERMEIZ BT 2877 7 b OMBUEEEIL 3,357~76,048 fi{k/mTH Y, St.5
FETRLZWERTH -T2, 2, FRBICHSTEE CHEEEN S VEIICH - 72, HE
L 23~ TH Y | LRI U TE &R TEETEWEmICH -7, HBULHE
REMWNL L . RTS8V T Nauplius larva of Copepoda (7 A7 ¥H/ —7 VU 7 &
W) RS HBTORRTH T,

#3.2.4-1 #WTT 7 b UoFEEREME ()

n HR st.1 L st.1 T8
A B 2 (4.2) 2 (4.7)
RIRE 3 (6.3) 2 (4.7)
HERER | HiL B 37 (77.1) 37  (86.0)
(D | HREY 3 (6.3 1 (2.3
Z O fih 3 (6.3) 1 (2.3)
& Ef 48 (100.0) 43 (100.0)
JRAEY) 665 (4. 2) 47 (1. 4)
| kB 499 (3.2) 93 (2.8)
ﬁéﬁg i i 13,013 (82.8) 2,905  (86.5)
) FREY 1,289 (8.2) 296 (8.8)
Z O i 250 (1.6) 16 (0. 5)
& &t 15,716  (100.0) 3,357  (100.0)
Nauplius larva of Copepoda | Nauplius larva of Copepoda
N Hi e EY (21. 4) |Ei @y - (17.2)
Pty | Copepodite larva of Paracalanus | Copepodite larva of Paracalanus
HMSURCE \mmw . aLofmeem: 049
Copepodite larva of Oithona| Copepodite larva of 0ithona
Hi e #Y (11.1) |28 (10.7)

LB, BRI OGN ORI (%) ZRT,
T2 T2 7 BRI AW G AR EE 3R 10% LA L oofE 2 Gl L 7=,
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HiLAL

A St.2 k@ Sst.2 TRE
JFAEEM 3 (8.8) 1 (4.3)
R EY 2 (5.9) 1 (4.3)
R | 2B 24 (70.6) 18 (78.3)
| HrxRi® 2 (5.9 1 (1.3)
Z Dl 3 (8.8) 2 (8.7)
& it 34 (100.0) 23 (100.0)
SR B 1,509 (9.0) 240 (5.1)
kT 480 (2.9) 34 0.7)
1&3 i B 13,716  (81.6) 4,251 (90.5)
1) BRI 686 (4. 1) 34 0.7
Z D {h 411 (2.4) 137 (2.9)
& & 16,802  (100.0) 4,696  (100.0)
Nauplius larva of Copepoda | Nauplius larva of Copepoda
A FiZ iy (25. 3) |En 2 Ehiy - (17.2)
p o e e Nauplius larva of Thecostoraca| Copepodite larva of Paracalanus
HEMHURILE st ammn (1. 4) | 2B - (14.9)
Copepodite larva of Oithona
e B (10.7)
L B, AR OFRIIN OB MR R (%) Z2m5R7,
20 F 7 B R RSO R L2 10% LA oo F & Rtk L 72,
HA St.4 L@ st.4 T&
HH . :
JFAEEM 1 (2.4) 2 (5.9)
R EY 3 (7.1) 2 (5.9)
R | 2B 31 (73.8) 28 (82.4)
| HxRO® 3 (1.1 1 (2.9)
Z Dl 4 9.5) 1 (2.9)
& ik 42 (100. 0) 34 (100.0)
SR B 299 (3.0) 146 (3.8)
| kB 171 (1.7) 88 (2.3)
1&3 i B 8,409  (84.5) 3,369  (87.1)
1) HHREY 811 (8.2) 235 (6.1)
Z D 256 (2.6) 29 0.7)
& & 9,946  (100.0) 3,867 (100.0)
Nauplius larva of Copepoda | Nauplius larva of Copepoda
FiZ iy (15. 4) |En 2 Bhiy - (21.2)
r ,ﬁé‘g}&?y‘;ﬁ;h = Copepodite larva of Paracalanus | Copepodite larva of Paracalanus
I ey - as.o|mrmm: (21
Copepodite larva of Oithona
e B (10. 6)
TR B, AR OFRIIN OB MR R (%) Z2mn7,
20 F 7 R R RSO R L2 10% LA oo F & Rk L 72,
HA st.1 L@ st.1 T&
HH . :
S5 A B 319 3 (1)
IR EY 1 (2.6) 3 (8.1)
R | 2B 30 (78.9) 27 (73.0)
M) | FROY 2 (5.3 3 8. 1)
Z O fth 2 (5.3) 1 (2.7)
& i 38 (100.0) 37 (100.0)
SR B 2, 663 (3.5) 499 (8.1)
kT 592 (0.8) 178 (2.9)
ﬁfﬁ i B 69,242  (91.1) 5,274  (86.0)
1) HHREY 2,071 (2.7) 143 (2.3)
Z D {h 1, 480 (1.9) 36 (0. 6)
& & 76,048  (100.0) 6,130 (100.0)
Nauplius larva of Copepoda | Nauplius larva of Copepoda
T FiZ iy (22.2) |Ei /2 Bhiy - (22.7)
p o e e Nauplius larva of Thecostoraca| Copepodite larva of 0ithona
EMHURILE st ammy (7. 1 |8 - (12.8)
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RAFRECIS T DM 77 > 7 b o o HB e EIT 47, 600~184. 800 /L TH YV | St.2
DOFRIE, TE. St. 5 JEJE TIIMOFEHSIT X TEZVMHMICH > 7o, BRI 41~58
FMThy, St.2 TETRLZWHER ThH-7-, HBRITEEBRENE . Bacteriastrum sp. .
Chaetoceros sociale, Chaetoceros spp. . Nitzschia spp. %D, /~7 B D Haptophyceae
spp. FNE S HE LTS,

#3.2.5-1 7o 7 AR B

o R St.1 ®E St.1 WiE st.1 EE
i R A 4 (8.7 2 (4.9) 5 (10. 6)
B EEBEAR 36 (78.3) 34 (82.9) 35 (74.5)
(i) Z O fih 6 (13.0) 5 (12.2) 7 (14.9)
& =f 16 (100.0) 11 (100.0) 47 (100. 0)
it = R A 920 (1.2) 320 0.7 1, 900 (3.7)
Al EEMLARA 51, 300 (65.6) 33,920 (71.3) 37, 200 (72.5)
(/L) | %= o b 26, 020 (33.3) 13, 360 (28.1) 12, 200 (23.8)
o & 78, 240 (100. 0) 47, 600 (100.0) 51, 300 (100. 0)
Haptophyceae spp. Haptophyceae spp. Pacteriastrum spp.
NT R A (22.5) |7+ das (20. 5) |EE#ER (12.1)
F= e HHERFE Nitzschia spp. Nitzschia spp. Haptophyceae spp.
DR AR R (%) ) | B - (11. 0) [EEHEHA - (17.8) [/~ - - (10. 5)
Chaetoceros spp.
Hmi (16. 5)

L BV, MRRE O FEIMN OFEFIT ARSI E (%) 27T,
T2 F 7 B M B A L 3R 10% LA L oo fll & T al L 72,

. R St.2 R St.2 g St.2 S8
it B E 3 (6. 1) 5 (8.6) 2 4.7
HIBU R EERLHR 39 (79.6) 46 (79.3) 35 (81.4)
(i) Z D 7 (14.3) 7 (12. 1) 6 (14.0)
o Ft 49 (100. 0) 58 (100. 0) 43 (100. 0)
it 6 R 2, 000 (1.1) 1, 700 (1.6) 720 (1.0)
s EE WA 161, 200 (87.2) 96, 500 (88.3) 56, 680 (82.6)
(hmga/L) | 2 o fib 21, 600 (11.7) 11, 100 (10.2) 11, 240 (16. 4)
& &t 184, 800 (100. 0) 109, 300 (100. 0) 68, 640 (100. 0)
Chaetoceros spp. Chaetoceros spp. Bacteriastrum spp.
EEWEAH (16. 7) [Eheim - (20. 0) | B - (18.9)
A LR Bacteriastrum spp. Nitzschia spp. Nitzschia spp.
[HRa S R (%) | |EEwsEA - (10. 2) [Ekai (13. 2) [EE8EH (14.3)
Nitzschia spp.
EEHEM - (10.2)
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TE2: 7 HEBURR 3 A S AR HE 310 % BL L OFf 2 7ol L7z,
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H B R EERA 33 (76.7) 34 (77.3) 41 (80. 4)
(FiE) Z D 7 (16.3) 7 (15.9) 8 (15.7)
& it 43 (100. 0) 44 (100. 0) 51 (100. 0)
it i R A 1, 440 (1.9) 1, 440 (1.9) 320 (0.6)
RS EERA 57, 600 (76.9) 60, 360 (80.7) 47, 860 (91.2)
(/L) | % o fh 15, 840 (21.2) 12, 960 (17.3) 4,320 (8.2)
& it 74, 880 (100. 0) 74, 760 (100. 0) 52, 500 (100.0)
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EEWEM - (19. 9) [E=peH - (12. 8) |EE#EHA - (18.9)
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T2 F e B IO A b= 10% LA E o f 2 Feidl L 7=,
TH AR St.5 #ig St.5 g St.5 BB
R R 3 (5. 5) 3 (7.0) 5 (9. 3)
B EEAEA 45 (81.8) 33 (76.7) 43 (79. 6)
() Z O fh 7 (12.7) 7 (16. 3) 6 (11. 1)
& &t 55 (100. 0) 43 (100. 0) 54 (100. 0)
it B R 900 (1.0) 1, 200 (1.7) 2, 640 (2.1
it FE 76, 800 (84.0) 60, 400 (86.5) 101, 480 (81.5)
Ghife /L) Z O 13, 700 (15.0) 8, 260 (11.8) 20, 460 (16. 4)
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Chaetoceros spp. Nitzschia spp. Nitzschia spp.
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F e EFE Bacteriastrum spp. Chaetoceros spp.
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Nitzschia spp. Bacteriastrum spp.
EEWEA (10. 9) [E:keim (11.3)
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T2 2 e BRI 3MM  BREL R FE 3R 10% LA B Dl 22 FEdl L 72,
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Bacteriastrum sp. (EEEEER)

Chaetoceros sp. (FEHEIH) Nitzschia sp. (EEWHLFE)

Haptophyceae sp. (/N7 b #adH)
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« Environmental data on the tidal flow conditions of the site with predicted 10 minute
averaged flow velocities for peak and average tidal flow velocities covering the
project period from 2018 to 2025. (T — %)

« Environmental data on wave conditions as measured by sensors deployed in the Naru
Strait. (BR7T —%)

« Report document describing the details of the bathymetry of the seafloor at the
deployment site. (OKIE - MFEHIET —2)

« Personnel safety report on demonstration of safety considerations for access to the
turbine for installation and O&M. (FEFEREEXIE « O&M Hf D22 2 FEYUE)

* Report on the Turbine System control philosophy. (GEEEHEDHIHEIELR)
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6. FBEMMOEAM ., BEFZBICET XS
6. 1. REEDOFHZES#

F—=T oA Ruafhix, A —7 0 CAVRPET Ik E R E LRI EZ TV, D
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L “BWEE” ZrREICTD L2 HETRETHD
(Better forecasting makes it possible to “buy better.”)

2. “DRMEAT DY DFVARYICHBERFFIINET D
(“Buying less” means subcontracting out only when really necessary.)

3. IR “HRNRIHE" LIXDONS & BT T A ¥ — DI IS S HIFHITIE DB, Ak
DUYGE & BN OEIIRIC X 0 AL OffEZ £ T Z &,
(Lastly, “Useful buying” is based on a partnership between DCNS and its suppliers
that generates real value thanks to the development of innovative solutions,

improved specifications and the reduction of non—quality.
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- 7= 7 (Outer ring material) 6.3-1
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