S (HEXE

B

LB 225 Bl = R B A I i

AR5 TR -
PE BT

KRBTSR -
tH BRI -
e HI

EEE AR A E

i EEu s

fRfeT  MRHERE

FHEE ~ 2=

106 £ 5 H 15 HZ 106 45 H 25 H

106 %7 H 20 H



1T EUE S Fir a8 o5 1% ol B i 5 e 2
BRS¢ RN e R AR T

HE 27 i LIElES

CH ERE T2 AR/ s A/ s
BB G ]/ BRERE /02-2366-7685
I S 24/ Ao ilee / AL / Bk / EEEh
TlEENEE | /&8 ST E] /X Re 2 EEm [ ££H#H /0223667066
PR T/ GEE A E Re R /IS & /02-23667006
B - 1 F52 12 el 13 i7eil4 EE 1S HAL
HEHART ¢ 106/05/15~106/05/25 B PR~ TEE
e HER - 106/07/20
Jr s
BRI ER] - VR ~ TR
RESS TR
NIEBUNSHREBUR » A2 B IR SR K AR e R 2 5 B R S e e 5
JRVER - N B A3 R A I SR s A iy e 2 R B SR T S A S P B
TRy > NI FR E E AR R AT B EE o WA R EIE
Bl B S N B3 A S R o I RN B A s iy S e i > (F R RARSR T Z



&R » UL > BHBEAR I EE S AR Bl B A I s R e 2 e Bl A s
Sfiatam o BT R PR A A i e BE B R N Y 7 e P R RS
e ©
ARSEHZ FEFEEHNT

— ~ Force Technology

—_ ~ Siemens Gamesa

— ~ GMA Group, Inc.(Mistras Group)
AR STIE » BN IEEE A B = B B E A & —
T ADKHHE E

o}

ZEHE g SR SRS HE R Sk

/

HEFEHEFE AR -

AN EFHETEE PSR S E LG (http://report.nat.gov.tw/reportwork )



B HEUBAETS . oo 1
= (O =X 11 P 2
S o . % 2
—~~FORCE Technology tHEHFIE . .. ... 2
— ~Siemens Gamesa FFEHERR. . ... 3
P9~ GMA Group FAEHERZ .. ... 4
o =/ =1 1 P 5
—~ForceTechnology. ..........co i 5
L SIEmMEeNS GAMESA. . ..ottt 6
—>GMA Group, Inc.(Mistras Group) . ...........coiiiiinirnennnenn.. 7
BESEENEMI. ... 8
— A IUT) L 8
= B EEEEER faHI(Blade Inspection) L. L. 11
=~ B R B EE 4R 85 78 i H (Tower Welding Inspection) . .............. 14
O~ APEIERI YR (Blade) SRR ..o 18
Ho B RS 19
INCEEEERIRIEIT . . 24
i R . 26



% B
1T BB BB T i Sk AE (RORER BT AV B R B IRIBUR > 76 [ 48 B 3% [ g BAL e 2
BB BT ARkE s A e FE A o b IR ER 57 - FR R s B RS e AT
TRHE 2020 SELARTBASESERL » B2 AR ELY 450 ZRJESTH% - &UMHER 1,200MW 2B
B - BpREEE > - AIMEEITE 2030 FFEAT5ERL 800 ZRHEF MERHEAH - 4JMHE 4,000MW
BEEAE - JRHITE 2030 FAT - BINERESEARE P AL T EE I 1,250 ZREJIHE -
ITFAEE R A - HEFERFIEY - AN GBI ESHE AR E
R 55 — TR A o B AR i > Hoh e R R A I TR A R R L
12 WBIZAE R B SR NI LAE - i RS R R BB RIFEREAER
HPREREE T LAF > SRR R FINGERIRE R NI S0 e - &

IRpfE A S Ny e - B EEREANS - BEEERGE: -
FEEFREREWE - BAREERNEEREE - HEREAZRE DL N ER R A
FMTIE S B A BTl B e B S ER B R T AH R B e R S Bt = o Ry VA
e A R AR B AR R R il - IR SENBIONER Y T e = R EE 4 A R IR il ~ Al
st ~ AL RS | HERE R R B AT > BRI ESE B L -
FRIZHEE S MER S e/ S s - RS —(HEE BB R EES AL 15 Vindeby(1991
RE 4.95MW RERE) > HIEFHEiEsE 2 3R EF R > 20 285 2R
TS - NMETrEhEE A E A SRR R TAG R EM RS - F A EERR
ER S RS R -
UL > LGN ER T B e B D AR SRR I RO 288 E (A A P26 R P8 B 2 TR a3
MAE]

\Y



A EBTEEESRIE

AZEEE - FgESFRTEL 11 X BIERE 106 5 H 15 HEF®E 5 A
25 Hib » BTN =S5\ g 505N N R -
— -~ FHTE
H iy B £ %

5/15 edbt-frE-rE | R
roree Force A/ MBI /4A - FALEE NDT JEF] - AMessAnss

5/16~5/17 | Technology b - - -
e |

5/185/19 Siemens Gamesa J_W%a FUFEAEHEL QC/QA~ A Bl R ELEHE ~ EUHEER EE
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— ~ FORCE Technology & HERE

Day Time Subject Presenter
09:00 . .
10:00 FORCE Technology Wind Services Soren Granskov
10:00 Why Inspection? Corrosion Prevention,
11:30 QA/QC on Steel Structure during Lisbeth Hilbert

May 16t ' manufacturing Phase.
12:30 . I
1400 Structural Design and Verification Rolf Hansson
1288 Structural Monitoring Soren Granskov
08:00 . . . .
09:00 Coating Protection of Wind Inspection Peter Kronborg
09:00 Drone Inspection Rune Yding
09:30 P Brogaard
09:30 . . .
10:00 In-service Steel Tower and Blade Inspection Zlate Nesevski
May 17" | 10:00 Live demonstration of Drone and In-service
. . Rune + Zlate
11:00 inspection
12:45 . .
13:45 In-production Inspection of Tower welds Ole Olsdal
13:45 Presentation of in-production inspection
. Ole + Steen

14:45 equipment
14:45 Closing Discussion All




15:30

= - Siemens Gamesa FFEHE

Day Time Subject Presenter
09:00 Pick-up at reception Tony
09:15
09:15 Welcome & introduction round Nielsen.lise
09:30
09:30 Introduction to EHS in Sales and Execution Gintare Kuodyte
10:30 phase
10:30 Quality assurance and quality control in Thomas Lund
May 18 10:50 manufacturing
10:50 SQP quality requirements towards suppliers Kay Kobbe
11:10
11:15 Non-destructive testing requirements in Bjoern Pedersen
11:35 manufacturing
11:35 Equipment for non-destructive testing Bjoern Pedersen
11:55
11:55 Training and qualification requirements for NDT | Bjoern Pedersen
12:10 personnel
12:10 Questions & Answers Bjoern Pedersen
12:30
May 18" 13:30 Guided Factory Tour in SWP production facility | Nielsen.lise
15:00
15:00 Wrap-up — Dayl & Walk-through of program for | Nielsen.lise
15:30 Day 2
09:00 Pick-up at reception Tony
09:15
09:15 Welcome Nielsen.lise
09:30
09:30 SWP Diagnostic Center Ben Hughes
10:15
10:15 Non-destructive testing requirements in Piet Egmuth
May 19" 10:45 operation and maintenance
10:45 Questions & Answers Piet Egmuth
11:15
11:15 Maintenance requirements and inspection Piet Egmuth
11:45 items in Service
11:45 Questions & Answers Piet Egmuth
12:00
13:00 Wrap-up — Day2 Nielsen.lise
13:15




’d ~ GMA Group FFEHHE:

Day Time Subject Presenter
10:00 Self-Introduction of the participants All
10:30
10:30 Acceptance, changing or modification of the All
10:45 Agenda
10:45 Short overview about the Mistras-GMA .
Rudiger
11:00
Monitoring a). Offshore monopoles
11:00 b).Transition pieces c).Onshore towers d). .
12:30 Blade development and in service Tim Bradshaw
nd e).Introduction AE
May 22 12:30 Question All
13:00
13:30 Inspection and repair a).Blade inspection
14:15 and repair from rope, MEWP and Platform Nicola Mcglynn
b).Tower Inspection
Current technology, NDT Rotor blade, Status
14:15 .
15:30 of the development of automatic UT Scan Wolfgang Hohn
systems
15:30 End of day one All
16:00
10:00 Arrival of participants All
10:15
10:15 Overview about the Portfolio Rudiger
11:45
11:45 Tour of the laboratories of the GMA Bernd Zahab
nd | 13:45
May 23 14:30 Questions, open Discussion further actions All
15:00
15:00 Advanced NDT Manuel Lohr
16:00
16:00 End of the meeting All
16:30
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21 sites

United

Kingdom

The United
Arab Emirates

Singapore

1 FORCE Technology £ Ek 43 fifiL B

FORCE Technology fi7 /A BB K EIFHZE - 19 1940 4ELLAK » FORCE Technology [Hlfft
HEUSFIFIFE L - R - BRI A e ERIAS I TR 0 T s i E I AR
IR - AE8lE ~ AR YEE ARSI TI RIS IR AT < FRALAY NDT £ -
W BN~ SR IR RGOR] ~ BB ASOR] ~ R EERAROR] ~ RS - RERLARI R
AT % - P IR AR R R RS (s - H R R A T
BTN IR HI I SRR SEE - HRS BGRB8 Ak e B HA AR S s A
Bee ~ B AUHIE - (RSB R E - 2 - E - BIGRERIYEE -

PUT Foaz s w1 il = B Y BRI H -
R R (Ultrasonic inspection equipment)

JEERRIA B AR (Corrosion and materials examinations)

o4 A\ FAEJTE FH 7 ke 2 L BB A4 44 Rl (Drone inspection of wind turbines)



= B | 2R R aH FL R R B L+ AV A & (Inspection of concrete in wind turbine

foundations)

o0t o [\ BE AR S 2R A R R 1Y S {i (Lifetime assessment of wind turbine towers and
foundations)

o290 12 i\ R A EL R L H (Monitoring of offshore wind turbine foundations)

o5 T BB M AH VB ES 45 RS Y JE A7 I3 A% HI (NDT of subsea structures on wind turbines)

oo B M B AU IER IS4G HI(NDT on wind turbine rotor blades)

o 2 T B R 2 | S ERY 13260 HI(NDT on wind turbine towers)

e EE P AH TR AR HI(NDT on wind turbines)

— ~ Siemens Gamesa

Siemens Wind Power Z[Ef%E185RE » g7 1980 4 » 3%/ 5] 2011 A4 47 E
% Siemens f—{EJE I E0T - 4EEEEEENELE - (HE LR B B T2

[ {%(Brande, Denmark) -

quﬁoﬁz

B

A, Main Location and Factories Siemens Wind Power
Main Location and Factories Gamesa

2 Siemens Gamesa ZER AR &

1F 2011 £F > Siemens Wind Power AR5 5 7A % B 6.3% » 2014 I i 57
RIS SRS » 2015 4ERS Siemens Wind Power fEBIHE RIS 5 A
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1K A2l s B 5 S5 S AR A (B 1 24
2 PRI ~ T ~ AR ) BRI LR S 4R
3.5 AT S8t
4. 0] [E] B L B 28 B R R A TR
FERIEEE
1EEME TR < fZIB & B3 @ #iR
2 3G 2 B aat il -
3.5 KAl -
4B EL (FRBORIREIR) HURHE -
FERIEEH -
filities (scanner) iy X Bl FIEL Y il 7 5] Z AR R =R (velocity) i K Fs 100mm/sec
J2 250 mm/sec - #igE gs(transducer) Z HAS Ry @ 25 mm o SRR A FE S ES R DAGE A
A\ LU i FR HIMAT S R 28 - IR TR 500mm ~ X #5725 (step)20mm > 135 B4
A EaE - HAJDAERG 2 (8 Y §f5 g - o NI E) 500mm HY#HE S —
Fb o 2 R(1000mm) X BT FEHYES A (step) % 1000 / 20 mm = 50 steps o [ Hfwfi
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«!T
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scanning(fF 1 23 RUFHEIRFE fy 50 #) -
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1. TOFD FIAMT3EFAT R PR
TOFD TTHHE9R45S » MBS - (8718 K EPA TPy SR MERNIOR > sl
(EWRELEE - BAFEEA RS - HAT TOFD SEffi{e A sl K EL AT ST et A ha il -
gl R A s A S AR N A
2. iHEESRE — » BRMEEAR PSS SR
TOFD F{ffHoK—3&— USRI [ PREAE T & > MO A FEevE ~ HAfFE T
T §5 58 B RTR SR i b I (AR NS - R SR s LR EBRE R
EstE ke T AP E ENFEIUA AR E— P - TR L - R
s FIRME - HATE DR -
3. XM EMEEERGH BN E - FERSE -
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SRR - PEMEERE CT B R R IR A 2 T i pRete » sx 5t A T~
KEHEE - ¥ ERETE - BN T BT L7 - 41 PAUT ~ HEk = -
{8 R A - By FESES R e T B A e 26 T LU, - TOFD HY &
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LR EZERE - RE R AT LUEUR

11 TOFD & PAUT &5 R dmd i 8]
Fo T RUTER Fofd B3 P B A R S e s [ Y 77(E > FEF] TOFD & PAUT
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