£

Bl
VPPOPpOS

OMHOBEVS

|
Bl
L

"

S

KU?tTB 7 AgiissditgBKj ? At B

Ej Bsg ) 3dglaq? z¢j)?BsBlUlq? z¢g})?2t7Tq?

Mt gz ¢LtTB ZA¢)H¢g3djt) TB BABIUAN)] 227
¢c?13¢tTg Tt U)s) EEL) ¢Kj?BsBilt)] Tt Aot
PtYsqz) grT¢ AANT| Bt
0 A7 gUoosahlesU U sUi vlGd oaUs Gioe
UoaUUUGYNEYWT3oUaY¥YeosUd Usyy) oUs
/|
FuBIp FgsH:-BUYBISBE Pt ¥Bs) BE).z.: 081

21 UgzFKzZE?) ANt] EK BABbds¢z) €]

¢ Ki ?BsBilit) E
KBt dos Kq@ Uos BZfiBig a9 lis Y3

Uy s) EEEJE Tt 3

] Ug 2

PAT A7 ALEBE 2018

Cu—






L RML R?J1[ RHY]

L B L B B i 5
J M 0 [ B A e 6
A B ST R A C T . ettt et e e e e e e e e e e eaaa s 7
nN41 BmMmmmaeaY mnqinrBm mmhiwironnt & s [ v.Ra....n.3..0.f.mn.4.B.8
1. & BaBr 1 G N B, 10
11, a1y sfi1r & B BEfmsresanYM)EL L M), 10
12, B2 Bynresmn) ) &Ll o ER LB 12
13. (B Basrar B JBSf rB..t.dE) M B, 15
2. [ BIrT B rYrBL4r Bl Yy domid B 22
HOM &E )16 B 4. E. )Rl B 22
211lnrRiI I MmNt & r?!eeBforEynaGnf.omnd.Ba.... 23
HOPHD [ BIr B 1t Bfd EL..N) 0L NI Bl 25

HbPod 1 rBJ 4. B...pnpnirnyly A<>hH psaA w, " T
H®Pnd® 111 rntnt BirBrdever rtrBJlaf.cEr..nyny.a2n1 g1 Y

B

d

HOPp® B4 [a1B parBpnpernysl BLBLrnIBL{nt 9 13Ivrr

Bl nuely nertcB1{ns r.Bifondnd.n..nlf3 [ miB

3. I BIrB [ Bra1ffBI1 B EL...0 0L ML Bl 50
odbmPd vfir1rely Ja&Ev [ BLLSLBLEBREYL.Q)NL.mnLB R0
OPHD [ BraffBiIBr E&. . .La.0la...0n).nf.mnpiBO. ... 52
oPod [ BIBBrMmMNMa 1 BT EL...N ). DL A B 52
odnd rnoésnpnes BYBrJJ e &1 J.BLaL L BLBLLEL...QBBf MmN B

o®bPp® 111 rntnt BIBrd{ae e.... . B LB B .EL.....n.QON [ mn a1 B
4. v 11vrntnry BYBrd{erer ninf{ mpibBary.mrnBy.r.mye64 nl o

41 ninfmniB {my mraiBiramy.. fonloB LMy ... 64
nd®H 11 1rntnt BIBr{aeEr e n1nfmniBl...mpnByeemy [ nl
NP0 [ NUYT I N Bl LBl el 68
nodn [ 8 [ nf 1BUBL A MOl E . B 69
5. 1V I 0 BME [ [ ELBb B d M 70
5L nmydefairrslr ¢énir el nfmmy mBrBes Bl nanfomni By
52. 1l resmaE pnprny M) nf mmiy.mB.Bed.Br..03.1 mni B
5.3 1N BN B [LBd. B ———— 76
531. npcaera sl mi B wil el EXEELN.B.L.OQJ MY e 76

3

f

I



532. nccEr 181 [ mi BAc&IFugnl it | BmMmmeE... A.NQEB.LN0) WY
533. [fB1¢ErceE pnpsrnimy nfmmy rB1 ByJfuirfsiviB

MB L BN B Mg Bl 80
534. wnrJimiE mnmmf Bulagr el Bf.RdofoBY ). E)...88CEr N1 m)
6. [[fenfJi1ref el L. lmef Eanl M), 90

6.1. pninrREmMMmmMeE Bfs{nrnirBdmy IS fBRf1.908 &1 & O/
6.1. nlyBI{BBl{EfNT nfnrRnfmBri1B1r rBs.1mpfl.a95E1 B[ B/
7.0 Y 0 S Bt Bl B 99
8. W wyr 1 nmgf EMNE NNNEBY B BAL Ll 100



[ 81 BMBY

r

5 1

h

B AW 7
rB_h
nf i

[ T <, _¥8 . NE

h ~ ,‘h B
A 1 h<hy'"
h_>'>h_‘
B BMIB
TR

B " 1 h > > h
" B <h A h
<W“’/\_h
VI,J,‘B
Tl <" >h
"h,z K
v A -
AI‘I h‘_
AT 1 7 Y hif
B ° h ¢ ht

>

B _ _<"Y ZIh
B‘hlnz K ¢ - v
T e
J Er &N T

~

>

s -

w 1S hA G 'C hW:ij-g.-_ “H ]'Ihl\/Fyh 1!

PaNY © A ) ]
CohotonaYr . EM 3 Ch A
1 ' h _" “JQBQ
h “he<h®>>th ¢n
BT < " >
A ST < > ! i
1 " ow B h ¢
". _I. B "1 h >
me . AN |
.’GVE‘ h h 1t h
- v Wy -

~

°t\‘fh(.‘_jQ' “h ~

t

>w A h






ABSTRACT

The present research conceriise identification, mapping ora global map and the
comparison of all blue energy projects operational or under construction, with
simultaneous gathering and presentation of all available data on these facilities (installed
power, ownership, depth installation, etc.).

Firstly are desdped the forms of marine energy and the technologies that have been
developed till now, their prospects and the problems they face.

After that, an electronic map is created that shows all the marine energy projects and is
accompanied by an extensive dataeaof all the available information concerning each
project.

A GIS program is used to implement the research and is accompanied by an analysis of

trends at a global level.
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/#]  YEAR 2008 YEAR 2009
UK 569 4051
GERMANY 1665 25777
FRANCE 950 4492
NETHERLANL 500 2229
SWEDEN 262 1560
DENMARK 60 3465
BELGIUM 135 563
SPAIN 1558 19149
FINLAND 33 146
IRELAND 232 1260
ITALY 1010 4850
POLAND 268 725
GREECE 114 1087
ESTONIA 19 142
LATVIA 0 28
LITHUANIA 3 91
[ ° A h1T0tal Capacity 200009 in Europe
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21000
16000
11000 m 2008
6000 m 2009
1000 -
4000 _\gb @ & PS> & @cj N \&0 3 < Q \ﬁQ% (3/« E\‘?v;\v ‘
é& & \233& o Q‘& S S LoV \g\‘?‘\)
&
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i YEARO015 YEARO016
UK 13.809 14.542
GERMANY 44,946 50.019
FRANCE 10.505 12.065
NETHERLANI 3.443 4.328
SWEDEN 6.029 6.519
DENMARK 5.063 5.227
BELGIUM 2.218 2.386
SPAIN 23.025 23.075
FINLAND 1.011 1.539
IRELAND 2.446 2.830
ITALY 8.975 9.257
POLAND 5.100 5.782
GREECE 2.135 2.374
ESTONIA 303 310
LATVIA 62 63
LITHUANIA 315 493

[

A h2Tdtal Capacity 20142016 in Europe
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United Kingdom  London Array 2012 630
United Kingdom b A{12a & F2015 576
United Kingdom  GreaterGabbard 2012 504
United Kingdom  WestofDuddonSan 2014 389
ds
United Kingdom  Walney 2012 367,2
United Kingdom  SheringhamShoal 2012 315
United Kingdom  Thanet 2010 300
United Kingdom Lincs 2013 270
United Kingdom  HumberGateway 2015 219
United Kingdom  Waster most 2015 210
Rough
Denmark Anholt 2013 400
Denmark Horns Rev 2 2009 209,3
Denmark Rodsand Il 2010 207
Germany BARD Offshore 1 2013 400
Germany Global Tech 1 2015 400
Germany BorkumRiffgrund 1 2015 312
Germany NordseeOst 2015 295
Germany Amrumbank West 2015 288
Germany Butendiek 2015 288
Germany Dan Tysk 2015 288
Germany EnBW Baltic 2 2015 288
Germany MirwindSud/Ost 2015 288
Belgium Northwind 2014 216
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Netherlands

Germany
Germany
Germany
Germany
Germany
United Kingdom
United Kingdom
United Kingdom

Denmark

[

Gemini

Gode Wind
Veja Mate
Wikinger
Nordsee One
Sandbank
Race Bank
Dudgeon
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Horns Rev 3
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Pelamis Wave Power Generator

"Artist’s impression of . |

Each Pelamis has three power conversion
a 30MW wave farm

modules that together generate 750kW.
Person |
to scale I 1

| = 8 58
-“ 3m
St N R -
150m

Waves move across the sea and cause the Pelamis
to rise and fall in a snake-like motion.

Sections move A ‘wavefarm’

against each other would have

on hinges resisted 40 machines
by hydraulic rams, : over a square
driving generators . km, generating
to produce electricity. power for

20,000 homes.
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DIMENSIONS ELECTRICAL
Continuous Average Power
Height: 13.3 m based on 8.4 kWh/Day (typical)
(Annual Average: Site Dependent)
Bt 658 Payload Peak Power: up to 3 kW peak

power to load: 7.5 kW (custom)

Spar Diameter 1.0 m
Float Diameter: 2.65 m

Nominal Battery Capacity (ESS):
50 kWh (approx.); Modular and
Scalable to 100, 150 kWh (appx.)

Weight: 8,300 kg

Zero wave day capacity:
100 W load for 1+ weeks (50 kWh ESS)

MOORING

DC Output: 24 V and 300 V (standard)
5V to 600 V (custom)

Type: Single point or 3 point

Point: Anchor or shackle

Min Depth: 25 m

Power Generation Sea States: 1 -5

Max Depth
w/ standard design: 1,000 m*

*Other mooring designs available for deeper

deployments
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Phase control
5 x energy density

Small & light
devices

Effective install
and O&M
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