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BT o sl R E BT 2 JE BB 5L - DI 6 B0 3kW BTG E >
B4 44,163 [ » 20 i BERAUTAL Ry 4,858 HHIE -

% 1 MENEIEBEEGEE R T

:Itfﬁﬁ*ﬂifﬁ 'ﬁﬁﬁ'ﬁ(Nemuor Hokkaido) 2 ERRTHEET.1m/s(The average wind speed/Annual)
THEE RERD HEEE | BEER) EEER) T
/s w y brs kwh BEH Eﬁﬁ(JPYSS/kwh)

SWETIL [GwETIL |18kwETIL SkwETIV | OkwET I [18kwET IV SAWETIL | SkwETIL | 18kwETIL

DS3000x1 [DS3000x3 |DS3000x6 DS3000x1 | DS3000x3 | DS3000x6 DS3000x1 I DS3000x3 | DS3000x6

0.5 0.0 0.0 0.5 438 0.0 0.0 0.0 15 404,832; 12144971 2428995
LMo __00)__ 00| __30]_ _2628/ _ 00} __ 00y ___00] |_2%_| 800665, 2428995 4857989
2 00 0.0 15 657.0 0.0 0.0 00 kE: 1214497 _ 3643492 ' 7,286,984
___ 3 _ 60 _180 _ 360|_ _100| _ 8760 _ _53)__ _1581__ _315| | 4% _| 1619330 4857989 L 9715979
4 82.0 246.0 492.0 110 963.6 79.0 2370 4741 5% 2,024,162 | 6,072,487 12144974

5 225.0 6750 | 1,350.0 11.0 963.6 2168 6504 1,300.9 65 2428995 | 7.286984 | 14,573,968

6| 383.0 | 1,1490) 22980 10.5 919.8 3523 1,056.9 2,113.7 £ 2833827 | 8501481 17002963

7] _560.0 | 1.680.0) 3360.0 10.0 876.0 490.6 14717 29434 8 3,238,660 r 9,715,979 | 19,431,958

8| 964.0 | 28920 57840 10.0 876.0 8445 25334 5,066.8 9E 3,643,492 £10,930,476 I 21,860,952
9/1,383.0 | 41490 82980 6.5 569.4 7815 23624 47249 104 | 4048325 | 12,144974 | 24289947

10| 1,890.0 | 56700 [ 11,340.0 6.0 525.6 9934 2,980.2 59603 1145 | 4453157 13359471 | 26,718,942

111 2,5642.0 | 76260 | 152520 50 4380 11134 3.340.2 6,6804 124 | 4857,989 | 14573968 r29,l47,936

12| 3,143.0 | 94290 | 1838580 90 7884 | 24719 743381 148676 13% | 5262,822 | 15,788,466 :_31,576,931

14% | 5,667,654 | 17,002,963 ;34005 926

&t 100.0 | 8,760.0 | 7,360.6 | 22,081.8 ' 44,163.5 _15% | 6,072,487 ! 18,217,460 , 36,434,921

165 | 6477,319 :19,431,958 | 38,863915

X This simulation is based on NEDO(New Energy and Industrial Technology Development Organization) _UE 16882152 + 20646455 I
data which is measured at an altitude of 30 meters 18517286984, 21860952 | 43721905
| 19% [ 7691817 23075450 | 46,150899

20 | 8,096,649 | 24,289,947 l—48,579,894
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This Memc of | ding (MOL) is made by and
between :

JSWTA (Japan Small Wind Turbine Association). A Non-profit
and non-go tal  Jag [ ization dedicated for
promoting small wind furbine  industry. TSWA  (Taiwan

SmallMedium Wind Turbine Asscciation): A non-profit and

non-ge T arg i d for promoting
small and medium wind turbine industry. TIER (Taiwan Institute of
[:oon_urpic F i An independent 1institute in Taiwan,

l g in MEIMIC i energy
ragearch and financial regulation

Hereinafter individually a “Party” and collectively the “Parties”.
The Parties had signed the Mem: of Understanding (MOU)
on October 2011, Base on this consensus, in order to promote the
small wind turbina industry more compatitive and enhance the
development of indusiry, Parties have recognized not only to
deepen industry information exchange and endeavor fo enhance
technological cooperalion, bul also pursue to eslablish the Taiwan
and Japan Small Wind Form {TJSWF) for members of the parties.

Witnass

Ministry of Science and Technology .
Directer General Chen Tzang-Chyuan ¥z b
Slignature

Japan Small Wind Turbine Association

President Tomoshige Tanaka z ﬁai!\, &M- .

Taiwan SmalliMedium Wind Turbine Association

President Chung Chun-Neng L’H 12 ﬂ'a . LH”[‘} ’d/fﬂ/‘é}
Taiwan Insti of E ic R t p %
Director Tso Chun-to N M

hugust 1, 2014




4~ & /R e % B S E R =ik

=~ & H/NUE AR SR T

AR H s HANY R SR8 ClassNK 23 & H/ N R R R
it > #35 ClassNK ~ ISWTA K HIKARUWIND Lab 2 #52 2L IS+ N JE )
FEZE ~ B~ SEOMENT ARG H RS MERSREE 2 & (F vl T Z T
& © (& 5)

5~ & H/NUJE SRR RS R &
L. SREAML 4 T & HARAEEER B SR SIE T %

H AT - 3 S 52 2 U B i il e B e RS A R B el AR T2
(W& 6) > P ILAY/ N E T Bsg k] o BlIan3EE] SWCC ~ 3L MCS -
FIHA ISWCC % » B _EERE DL B R0V E % e (EE] AWEA ~ JEE]
BWEA ~ F1H A ISWTA)FT @ EHYZE SRR N et 2 B S 41 4% (EE] AWEA ~ 5%
BWEA ~ HAK ClassNK) » &5 & A& iV Bns B A i i 1 T/ N R TR
Bt DL SRS IR T o 1S Fais ] T 0V EIPSAE G Bss DA AR B a o] 220
FAEE - 41 SWCC 1 MCS TR & 20 nl (R bV Bpas e s AR =S > MEFEEE T
Z: 2/ N R IR TS E 2 2 & (IEC/TC88 CAC-SWHL IEAEHES K i
TR — {5 = N B RS A G B ol o] e -

10



INEYE A { BUAT BN
ZEBWEA(2008) ﬁﬁﬂ%ﬁﬁ ’

|
o5 at

® AVEA T EAWEA9.1(2009)
o jcuTa EISWTAQOLL

o [IT8 1EC61400-2 ed3(2013)
.. CNS 15176-2(2011) 2K $5G

=1 | F ot v
® 5 NS 15176-2-1(2012) BEEE
Certified Certified
?lnformity Statement Label

A AAE(TB)| o Y

, il : esting) [————. m;ﬁ#ﬂm Cemﬁcaltlon Bodies (CB)
testing reports [ SWCC, MCS, Class NK \

- m TUV-NEL, DNV, Intertek, BSML....

— -1
g e

BRE - & ba7e R (2014) -
6 ~ BRFER/NEL AT AR B e 5% FRE B

S oA B Ry 2R NIRRT 85 - BREA TG - EEEEHRE
HlET/ R SR - (EAEARRELEREE G S A AT - HARIRBUFRH S
FEV N TIPSR E(FIT) - R RG] 5 FRF HAER 2012 F2 0/ NET]
Ioe R BEgRG % > /1 ClassNK #E{LEaRats > AHUS FIT EanfRHUS ClassNK 5235
FEAL T A HEEER - ERRA IR NYE ST I R - SREVNEE TR 5
GEERIEN - ERDSNA R TR  EaE/ NUREJ IR - fellBifaraae S
AT AHEFRITI B HATT > AERe s [ o H/ N R IR & #E 1 T A S
iz HEB B B Ko H A EREEEE rnbiaa iy - R E AT PR R A A dn B P58 R T
S ] AT B N R T R T R (] ) -

v BT 12 (3 75 B L i B
v BRIBBEE & (ClassNK)

v BEBEATS

v BEUEGRRERE
v RHIGER

- EhRIES

- MRS

- HRERRFR AR

«_ BHEGXHE

" 2020FE RIS EE T

7~ FRIE N T AT A A I 5t e o

11



B N L g R B B R IS 0 R I B as H Y B
HATER A e i - B 250 an U MIEUE A N - FHEIR EREIHIAD
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2. HIKARUWIND Lab A% i1 148 H A NS T b 45 200

HIKARUWIND LAB.J? 2007 %17 » BFTHELT RIS BT %6 - 5285
=T E IR EMATE A R R B ERE S RIRKEE (AN - e, -
TR - DU E ) B EREE T - BEREsTES - TF
N Rt B E £ (Dr. Hikaru Matsumiya) > 8 4&F H A ERT48 & 52 At (National
Institute of Advanced Industrial Science and Technology ; AIST) & FEATFEE » TR
JSWTA FifoRaRS o BREAEAER H AL [EA B [EC HERPE & T g /N JE i
B 1 HA/NURE A E S e 2ot A - 2012 FE &8 /N R 1%
g e e ILE Y N E ST o GEEEIAE LK & -

HA 2013 FREEEREE R ZE 2,670MW - FrigdcE 8 SoMW - {HEETIHLE 0.5% -
PR ERENRE 17% » HATH A BB R/ NUR ARSI e & ¢ [EA
Wind Task 27 ~ IEC TC88 ~ IEC CAC SWT % ; 2013 4F & (R3¢ T B AR 281
IEA Wind Task 27 AHRBH &% » {H 2014 FEEFREHRETE > 1281 2014 £ 5 H
PRS2 &k - HATHARTA/ N R S RETE B M ARAOE - BE %
TR R AR5 E) - AR 0 AN R IERERIEST - RHH AL ES
Frémy IR TS SHE » (B — I LER T MR E © REHBIEERERIESTaTE
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(1) HSH AN R E RO EE 2 b - F54808 ClassNK Basg > (HERTH A
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Visualization: Effect of FIT in Japan

9600

M Before
Introduction of
FIT(-End of
June 2012)

W After
Introduction of
FITUune 2012-
End of
December
2013)

Introduced Capacity (MW)

Before and After FIT Introduction in Japan

8 ~ HA/NRL AU R (R T s

HAEY N T i S8 Fee gt R BB e PRy (X, > A2 2013 £ERRAY/NAY
JE\ITAAEEAE JSWTA-0001ed.2(2013) H7Ks 3 EL il 1R Y 5 2 &2 ket A (V-SLM)
TGI8 CANIE 9) - IAE LRI AT 7 HAHY V-SLM R8T AR
RITER H/NR A SR A BV T RIRR - REGET RS A Iz H VRS Zat E A
NHARYEZEER S8 - 10 W ek B9 5 H R E e RS 5 S EE TR
HyE R BB BIRE R S (FACER > Fral @R CE RS E  FEE AR
%iE— T ARV & 1F -
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Annex C: Scope

JSWTAO0001
Annex C
(formative)
D of the simpl. i i for a vertical-axis wind turbine
(VAWT)
C.1 Secopo
= This annex applics to o vortical-axis rolor vith el o ils

~  This annex applies bo 8 rotor with a number of blade(s) within 5.

— A dosign with this simplified equations is valid when the deflection of the rolor shaft is not karger than
0.3 % al its conler under the load case H and thareby such a cantilever structura systom thal the rotor
shaft is supparted st its fst bearing may be laken as dynamically stable.

~ Mo wind shear is considorod,
- -
€ NumberBlades < 5 (Limited by wind tunnel experiments)
@ Rotor shaft deflection = 0.3% (atits center under load case H)
(Simulated with MATLAB Simulink)
€ Wind shear effect on fatigue need not to be considered because the

cyclic variation of blade angle of attack due to its rotation is much
larger than that due to wind shear.

9 ~ ISWTA-0001ed.2(2013)fff$% C

H A N g% 2 5% e B PR 2845 7 /2 75 48 TEA Task 27 &5k > EILE 1Y
TAEZHESY TN > HRTIEFEI TN IEE TR0t (Nasudenki-Tekko)— R ZEY)
EIREETEGIE 10)2A S CFD LB R 11 27 A R EIERE T
SRENE THES DA— S {3147 PR 4 R [ 5 S — 2 = 4 R J o i [ A
JRESEE o B A R R A B AR R T Y e LR R = 4 SR R B
B > S{EEEEMEELENE T IEEA BN R o Sk = 4R
HETOLE EAPHESIHEU > ARIBETT0Y 42 ER R a5 DA R B = 4 JEl R
HUFEEIEEME - REME ST S SRR BN TR e AR - HATEEEET
A H CFD 5t [EIIH L E A -

Measurements of wind characteristics on Nasudenki-Tekko Building
By Hideki TOKUYAMA

# 2 anemometers (3D- Ultra sonic and 2D- cup/vane type ) were set on the building roof-top as shown
in Fig. 1.
# Campaign plan:
[+5T Period (Sept. 2013 ~Sept. 2014)] Measure flow field using the two anemometers without
SWT
@ o measure wind distribution and to analyze wind speed ratio (2D vs 3D)
® to analyze of turbulence around the building
® to compare between field test data and CFD simulation
[zrd Period (Sept. 2014 ~Sept. 2015)] Replace 3D-anemometer with a SWT to measure power
performance of the SWT under a built environment

Note: 3D- Anemometer : Ultra sonic (measurement items= u, v, w and temp. ao0Hz )
2D- Anemometer : 3cup and vane type (measurement items=u, v. 1Hz )
Fig 1 Field Test Set-up SWT: Aura 1ooo (diameter of im, rated power output of 1i3sW{at 1om/s})
:\Dnemo Ultra gonie 2D-
3D-Anemo Anemao
2.5m

5m

1.5m
2.5m

1* period setting condition 2™ period setting condition

Test site (photo from south side)

14



10 ~ ARZEE T #k= &t (Nasudenki-Tekko) & EEY B I & HIET 2=

CFD simulation setup

s00 ;- — ———
by Prof. Kono
400

CFD software: FrontFlow/red

Turbulence model: Standard k-e model

Number of grid points: 2.7 million

Simulation Cases: Table1

Velocity profile at inlet boundary: Fig. 5 : ==y —2
: . 3 0 4 8

Analytical domain: Fig.6 Wind speed (m/s)

300

200 ——

Amplitude (m)

i00

VVVVVY

Fi Velocity profile at inlet bcundar
Table1 Simulation Cases &3 R ¥

Case Prevailing wind | Height of wall along
direction elevated railway

_o N‘orth

NbE_o North by East

g3

Elgvated

o e
o raijway! ?:' __.:"
NbW _o North by West

N1 North Ta get /a

byildin; ‘ w el
NbE_1 North by East Assumed as the same as the ( g

railway’s thickness
NbW 1 Morth by West

E E ’i‘ﬁ'

410 m
Fig.6 Analytical domain

11 ~ FRZEE THER &t (Nasudenki-Tekko)CFD R ELES
3. ClassNK (AR RS H AN JE i EgRs 28

ClassNK BI1Zf? 1899 45 H A EZM R4 oh & 2 — - g H Al H AmE—7n]
BN R TR ERESIERE - SZ T 2011 R R EEE  TEARES
K(Sadao Akahoshi)5e/f » T FEEHS oy KB I HEERES (Bl TG A2 V) ~ /NEYJE 14
e (<20kW) ~ VR RRE TR R B AR B REEIALS - HAH 2012 4F 8
F PRGBS A A Fé%ﬁﬂjﬁ)’l% j*jEA CE SN 206W HY/NEUE IR 0 HH

ClassNK {0555 =5 kgaat¥td - i bassny/ N R RE s A RE IR B 2
B(E 12) -

15



Power: < 20kW

>

Selling Electricity by FIT :
Price 55 JP\/kWh T;sottl;;g

Electric Power .
Companies % :
Grid - -

Connection | —> sSwWr  —> | SmallWind | & swrt
Installer <—| Turbine Manufacturer
“a D
3 Type
Equipment y :
Accreditation Certification

Local Bureau of Economy,
Trade and Industry

*FIT: Feed in Tariff

p. >y

ERIFE © ClassNK (2014) o
12 ~ HA/NEIE 71 FIT B s Re i

ClassNK Bd (i8] LR B AR ~ B5iE ~ U TR RS ~ 88as - i A
e e A BEE TS > AR EIRE A S EN G - S Ry se M iss
THH) - eSS AR B sy A S R A FREAE T BUEET i
&FTAE N ES A B 5SS o ClassNK W& Lhasi s A @ is=any/ N
JE IR - R mERRETR o /NEUE A (T B TR 9RHI A ClassNK e -

HAH 2011 4542 2% 3£ 6] SWCC Epsg il HH A/ NEE I3 E g 148
&t/ NUEITHEES ~ TI9RE R ~ BUNSRESILEROL T " BA/ N E S
I Z B9 (Japan Small Wind Certification Committee s JSWCC) ;> H#T ISWCC HY &
ro M £ 2 R 2 EE] SWCC IERSEHIZHIE » &R B HE NS -
fEimEEpEE EAIE R SRS » B A S R E et
PR -

H AT H A e /NI i 2 RIS ZH R A 8 I ) - e s I A 2
{EH > A ClassNK {F Rysh = isfa s 2 B NI R i BRRe 2201 - AR H AN
JE iSRS R ATE 13 Fw > 1 HA ClassNK 2 B8 f2 AlsnE 14 Fis » 2
20147 H > EAFEE - 578 - I e HASE 7 SEJIHEE H A ClassNK 52
ag ° 2013 4 ClassNK E.8H BB N R THHIEAS 2 Frid B s & L
ODREERENFZEIEHE TS > ClassNK 200 3% W B 5 %= Pz 2% 2 HEH
& o EEARTRR R AR H AT MER N RIS R A - HElE o
BT RN - BT HASE B E it 2 8T | 15 s -
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( BxAN%BHS )
Japan Small Wind Turbines Association (JSWTA)

= JSWTA is mainly composed of many Japanese SWT
manufactures and develops or amends the Japanese

standard on SWT.
Japanese standard: | JSWTA0001

Design documents l

Site test data - BXxEERS

Manufacturer | < (ClassNK)
Certificate = BRREH4RS
(Certification body)

ERIAE ¢ ClassNK (2014) ©

13~ AN G R H A

ﬂ ! f-ﬁ N

= g | monsae

= 2 B WELIRS =
B &t & = &=
B = - # ic)
- = # B ‘ g =
= e - i £
: f - - -
4 = = =4
" B BES oA
2 &

BERIAE @ ClassNK(2011) 5 &S L 92w 28435 (2012) -

14 ~ HA ClassNK E@5mf2
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ClassNK Type Certification for SWT ClassNK

Field Test

¥ Field tests should be carried out at test site accredited.
< In TAPNVAM =

* MIRDC (Metal Industries Research &
Development Centre) b
ChiguSmall Wind Turbine TestSite = &/~

SRTEFRIED L e
AR B SRR R F D

lllll

* TERTEC (Taiwan ElectricResearch & m "
Testing Center) ot e T
Penghu Wind Turbine Test Site R
HEH BRI =
R N RAT RS =y

1 August 2014 16

15 ~ et R E R PR S ClassNK 38 7T -E s i ilER15

b 5 AR R N B TR EEAE (R 2) > (Esa RSy > Bl & (load
& load case) }z ~ 22V R IR MERE (Safety & function) 54 (Towen) 3 » B EL
#2 IEC ~ ISWTA ~ AWEA K BEWA BT A = ERPEREMEE S - M A HEH
sl DR MERE A, ~ B ~ e BRI - JRELHE IEC ~ ISWTA -
AWEA Kz BEWA Fr#AA 5 (HIE 7 AR & HEUHIE(Static load test for blade) K &
T B HE(Electrical test) > HIJ{# IEC K HA JSWTA 44 A - {EE81R 1V EX
(AudiDBF 4> » B TEC ~ ISWTA K BEWA 4 A

VEVEART AN & w8 R B4 B FR IR I - that[F B s hRag i 4K
SOHIBERAIECE - fEd RiE Bt n] LIRS (e (s BB 2R > BlaN(e i K5
YRR ITE RAr an B Y/ N R A S - R AL HEBh & H /N R i
anRae tH B AATERT > AT AEE T T aE ey NI LA e S 1 s S A ATAE
DAGERZ BE A S EPE RS (R -

2~ BUPRRE/ NI JE\ R AR b
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Requirements IEC (JIS) | JSWTA mm
O @] O O

Design | Load & load case
S P T A 5 — . 5
i 5 — 0 o

Testing | Duration test O @] @] (@]
Performance test (@] O @] (@)
Aeoustictest b 5 o S e
Safety & function test (@] O o O

e I

Electrical test e o .

Audit @] 0O @)

= ¢ O: required » *) Certification of constructor
BRI © ClassNK (2014) ©
— - EEEEEEN S H/NYE IO S R

H AN EEE T3 & 2014 F- IR AR HET T = EL U A SRATAE - T2 EEBUPRT 72
AT - PREGE RE R H A S N AR Bl i M B R E HE B B B & F
BIPR B SR O AR A R B & RESEEEHUG HA ClassNK ZBasgift o]
IIERHETT ©

= B RO E e R A SR ARG TR Z BIR & F

/NI IR R Bt H ATEPS b S (R DU E i & e AR M5 Y
BT iR RS « SRRAVEGETEI SRS - DU TR A Ry s, -
BB Bt N AR IS H AT E S B ERE SR8 ] 559 MZ
RERHZE PR S TG R i 815 kB TAF AR ZEE] SWCC 2E R & & r&HY
st AL © NIL > SR 2kaR > P/ N E iR SR B E B Rl 2 65 &
EZRRGEN - /NEUR T E B EREE S E(VPO)JRE L 2013 BRI E N -

HERB DM E R R AP ~ HAS ~ w8 - A0S RIE] - L - BR T
A E AR P EBR A - [ AT a5 A R o o AR PR A T AT st it
SaLl R tat i E S o8 B Bl 1B AU B Bt KR R T B (B B
a2 B PR TS B TS

GE * A HEL AL FE S 1E)
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