EOviko Xbvornpo Avaricteveng

&SYD

MIZTOMOTHTIKO AIAIIIETEYZHE
Ap. 547-5

To EOvik6 Loethpa Alorictevons A.E. (E.XY.A.), wg o apuddiog eBvikdg popag,
edp@wva pe o v. 4468/2017,

ATAIIIETEYEI

TO
Epyooctnpiov Avavedoipov [inyav Evépyeiag

™6
AIEONHE ANEMOMHXANIKH O.E.

oto ["épaka ol 670V Zaypheov ATTikhg

oG 1Kavé, coppmva pe Tig oratiosg Tov [potimov EAOT EN ISO/IEC 17025: 2017, va Stevepyel
Sowipég wor perpiicels, omog wobopiletron oto covupéva Exienpoe Iedio Eooppoyig Tng
AloieTeveng, Ta onoia sival duvoTl Vo TPOTOTOL0TVTAL HE OMOPHOELS TOV E.ZY.A.

H apyki Sramiorsven yopnyionke otig 19.05.2009. To mapdv IMoTomomTIKG GvaveEDVEL TNV LoD
g Samiotevong ko wyber péxm Tig 18.05.2025, w6 TOV OpO THG GLVEYOVS GUHPGPYWOTG TOV
Somorevpévoy gopie mpog To avwTépw MpoéTomo Ku T Kprrijpuo tov EZY.A,

ABtjva, 28 lovAiiov 2021

T
vpidwy Modd

ke
0iedv Zoppovhog top E.LY.A.

To E.ZY.A. &t vnoppdyer Ty Zopgwvia Auoiflaios Avayvopions s Evponainijc Xovepyaciog yra
i) Araniorevan (EA) yio Tic dpaothprdTiTes mov KOASTTOVTOH Ot TO TPV TICTOTOM]TIND.




Hellenic Accreditation System

ACCREDITATION CERTIFICATE
No. 547-5

The Hellenic Accreditation System (ESYD), as the national accreditation body of Greece in
accordance with the Law 4468/2017,

ACCREDITS

The
Renewable Energy Laboratory

of
INTERNATIONAL WINDENGINEERING G.P.

in Gerakas, Attiki, Greece and Zografou, Attiki, Greece

under the terms of the ELOT EN ISO/IEC 17025: 2017 Standard, to carry out tests and
measurements, as specified in the attached Scopes of the Accreditation, which may be
revised by decisions of ESYD.

The initial accreditation was issued on 19.05.2009. This Certificate renews the
accreditation and it is valid until 18.05.2025, provided that the accredited body will comply
with the above Standard and the ESYD Criteria.

Athens, July 28, 2021

ESYD is a signatory of the European co-operation for Accreditation (EA) Multilateral Agreement for
the activities covered by this certificate.




EOviké Zvotnpe Awaricteveng

SYD

MNapdptnua F1/9 Tou Miototrointikot Ap. 547-5

EINIXHMO IIEAIO EQPAPMOTHY tng AIAIIIETEYXHX

00

Epyaoctnpiov Avavedowpov [Inydv Evépysiog

e

AIEGNHX ANEMOMHXANIKH O.E.
YI0. TH OIEVEPYELL OOKLUMDY

Yhé / TIpoidvro.
vrofoAldpeva og oK

Tomot Soapdy / Metpodpueveg
1010TNTES

Eopoppolopeveg pébodor /
XP1CLOTOLODUEVES TEYVIKEG

Avepohoyikéc Metpnoelg

Arohd duvapikd e oKoTo
TNV EXTiINON TG andS06Tg
CLVEHLOYEVVIITPLOV

Toydnro avépov (m/s)

IEC 61400-12-1:2017 §7.2 (ext6c 7.2.1)

Aevbuvon aveuov (Deg.)

[EC 61400-12-1:2017 §7.3

Aoxipég Avepoyevvnpuov

IEC 61400-12-1: 2005%

MEASNET Power Performance,
v.5:2009

Mézpnon koprbing woyhog

AVE[LOYEVVITPIES AVELOYEVWITPLOG IEC 61400-12-1: 2017
Zoppave e to Configuration 3 o 4
zov [livaxa 1, Section 5 (ue xpfion
otol avapopdg yepis ypion lidar)
Zeh 1 oamé 2 Topaptnue F1/9 tov hotoromticod EZY.A. Ap. 547-5 28.07.2021




Yhucd / Tlpoidvra
vrofaiiopeve oe dottun

Tomor doxpudv / Metpodpeveg
1916t TEG

Epopuoldpeveg pébodor /
XPNOLLOTOLOVUEVES TEYVLKES

Merprioelg Mete®poroyikadV TopaLETpOV

®eppoxpoocia aépa

Métpnon Bepokpasiac agpa.
ATHLOGPAPKOD TEPPAALOVTOS

Ecwtepua uébodog TPR-05 mov
Pacifetar oy odnyia:

WMO-No8: 2017, Part I, Chapter 2

Zyetucn vypocia

Mézpnon oyeTrg vypoaciag
ATHOCPOLPKOD TEPBAlovTog

Ecwtepkn pébodog TPR-05 mov
Pooiletol oty odnyio:

WMO-No8: 2017, Part 1, Chapter 4

Atpocpoipici] nleon

Métpnon aToceaipud)s Tieorg

Ecwtepwct] ngbodog TPR-05 mov
Poaciletot oty odnyia:

WMO-No8: 2017, Part I, Chapter 3

¥Eyet ovrikataotacfel and tv ékdoon tov 2017 adhé napapéver oto ETEA Aéyo anaitnong mehd

Tomog afordynong : Movipeg Eykorastissig Epyactnpiov, @sotokonovirov 24, 153 44 T'époxag ATTIKIG

E€ovstodotmpévol vrebBuvol vroypagric: E. Mopourdaxng, K. loraddroviog
To mapdv [edio Awniotevong avikaBIoTd T AvTiGTOO TPONYODUEVO e nuepopnvio 18 Maiov 2021.

To [Motonomticd Awmictevong e Ap. 547-5, koté EAOT EN ISO/IEC 17025: 2017, wybet péypt tig 18.5.2025.

Abnva, 28 Toviiov 2021

Zeh2 omod 2

opéprnue F1/9 tov [iotomomrikod E.ZY.A. Ap. 547-5

28.07.2021




Hellenic Accreditation System

&SYD

Annex F1/9 to the Certificate No. 547-5

SCOPE of ACCREDITATION

of the

Renewable Energy Laboratory

of

INTERNATIONAL WINDENGINEERING G.P.
for the performance of tests

Materials / Products to be
tested

Types of test / Properties to
be measured

Applied methods / Techniques to be
used

Wind Measurements

Wind potential intended for the
estimation of wind turbine
generator performance

Wind speed (m/s)

IEC 61400-12-1: 2017 §7.2 (ext65 7.2.1)

Wind direction (Deg.)

IEC 61400-12-1: 2017 § 7.3

Wind Turbine Testing

Wind turbines

Power performance
measurements of wind turbines

[EC 61400-12-1: 2005*

MEASNET Power Performance, v.5:
2009

IEC 61400-12-1: 2017

According to Configuration 3 xot 4 of
Table 1, Section 5 (using meteorological
mast without use of lidar)

Page 1 of2
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Materials / Products to be Types of test / Properties to Applied methods / Techniques to be
tested be measured used

Meteorological measurements

R— Measurement of air temperature | Internal method TPR-05 based on guide:
in open field WMO-No8: 2017, Part I, Chapter 2
— i\/{ea?;remem of relative Internal method TPR-05 based on guide:
humidity in open field WMO-No8: 2017, Part I, Chapter 4
_ Measurement of atmospheric Internal method TPR-05 based on guide:
Atmospheric pressure
pressure WMO-No8: 2017, Part [, Chapter 3

#This standard has been replaced by the 2017 version but still included in the SoA due to customer request.
Site of assessment: Permanent laboratory premises, Theotokopoulou 24, 153 44 Gerakas, Attiki, Greece

Approved signatories: E. Morfiadakis, K. Papadopoulos

This Scope of Accreditation replaces the previous one dated May 18th, 2021.
The Accreditation Certificate No. 547-5, to ELOT EN ISO/IEC 17025: 2017, is valid until 18.5.2025

Athens, July 28", 2021

Page 2 of 2 Annex F1/9 to the Certificate ESYD No. 547 -5 28.07.2021




EOviko XOotnuo Alomictevo|g

&SYD

Mopdptnua F2/9 Tou MioToTroinTikou Ap. 547-5

ENIZHMO IMEAIO E€RAPMOTHE g AIAIIIETEYXHX

TOL

Epyactmpiov Avavedoipov Inyov Evépyeslog

e

AIEOGNHE ANEMOMHXANIKH O.E.

yia T SLEVEPYELD. SLOKPIPDCEDY

Méyebog / Avtikeipevo ITepoyn Metpnruch [kavomro [Mapanpioelg
Alokpifmong Métpnong Auwxpiphdosov (k=2) *
MeTpicelg TayOTNTOG KVEHOD
Toyotto aépa. / 4m/s... 16 m/s 0,13 m/s (oT0. 4m/s) IEC61400-12-1: 2017, Annex F
- AVEUOETPO KUTEAAGY, 0,08 m/s (ota. 10m/s)

OVELLOUETPT EATKOGC,
avepdpeTpa vrepiymv, hot
wires/films, perpntég
TAYOTITOG CVELOU

- Opyavo. GUesns OTTIKNG
avdyvoaong. Opyova pe
avohoyua] 6080 0 ... 20 mA,
0...10VDC

- Opyavo, rohuis 680V

0,10 m/s (ota 16m/s)

H Swixpifoon exteleitan o8
0eposTpayYe KAEIGTOD THTOV

1 m/s...30m/s

0.19 m/s (ota 1m/s)
0.16 m/s (oto. 2m/s)
(ywo ToyOTTEG 4 — 16 m/s,
Bi. afePardtnreg mo mhvae)
0.14 m/s (oto. 20m/s)

0.19 m/s (ote. 30m/s))

Awcpifmon coppava e v
eootepicn Swdikaoio CLP-07
fociopévn 010!
IEC61400-12-1: 2017, Annex F

H SwxpiPwon exteeitar o8
aepoctiparyya kKhewotod THmon

Metphiceig dievBovong avEpo

KatevBovon avépon /

AwcOnTipeg kaTebBovong avERoD:

- TTotevotlopsTpikoi ooOnTipeg
ue £€odo Thom

- Ao tipeg Le oslplok] €600

- AsBntiipeg cUVIEDEEVOL [LE
Hovadeg TPOSUPHOYNS

- AoOnTiipeg GUVOEOELEVOL e
UMPIIES/ AVOAOYIKEG CVOKEVEG
(avepdpeTpa VIEPTX WY,
avepdpetpo LIEPOEPHOL
GOPHATOS, OVE[LOUETPO
nponEhag 2-3 aEoveov)

0°... 360° +0,8°

IEC61400-12-1;2017, Annex N

H Swucpipmon ekteheiral oe
aepOCTPayYa KAEIGTOD TOTOV

Yeh 1 amd 3

Mapéprnpe F2/9 tov [Motonomtucod EZY.A. Ap. 547-5

28.07.2021




MéyeBog / Avticeipevo
Awxpifoong

[eproyn
Métpnong

Metpntuen [kavoTn o
Awxpidoswv (k=2) *

[apatnprioeg

Metprioelg Oeppoxpaciog

Oeppoxpocic / Metadoteg
Deppoxpucicg pe avoAoyIKo

Yoyrprrien Swxpifaon
CUMPVE [LE TNV EGWOTEPLKT
dadicacio CLP-05 mov
BogileTon oto:

ofjpo e&ddov ce mA 1| V -20°C...90°C +38§ mK
covdedepévol e astnTnplo DIsD-B:2-17 201
feppLokpociog LLE ¥PTOT) TPOTLTOV
DepLONETPOD TATIVEG 1Kot
CvOdEVOLLEVOD AOVTPOD
Metpnoeig Llieong
Tuykprruct] dwakpifoon
ke 1 COHOMVO [LE TNV ECOTEPLK]
) ) ] Sraducaoion CLP-08 mov
ArcOnTipeg amdAvTig TiEoNS e Paciletat oty odnyia:
avaAoyL 1 ymeuoxt povada 500 ... 1100 hPa 40,21 hPa

avyveong

DKD-R 6-1: 2014

e ypron Papopérpov
Ovepopas Ko Ao
gAeyyOpEVT|G TEOT|C

Metpijoeig niekTpikdv peyebov

Taon DC/

Katoypagukd, molduetpa,
LLETPN TR Opyave GUVEXOVG

1uV ... 100mV

0,0050%Voltage + 3,5 pV

>100mV ... IV

0,0035%Voltage + 7 uV

TO.ONG >V ... 10V 0,0030%Voltage + 0,05 mV
>10V ... 30V 0,0040%Voltage + 0,6 mV
100 pA 0,05%Amperage + 0,025 pA

"Evtaon DC/
Kotoypopucd, TOADHETPOL,
HeTpTiKd dpyave GLVEXODG
EVIOONG

>100pA ... T mA

0,05%Amperage + 0,06 pA

>ImA ... 10 mA

0,05%Amperage + 2 pA

>10mA ...20 mA

0,05%Amperage + 5 pA

Zuyvotnro. /
Koroypagikd, moldpsTpa,
LETPNTUKE Opyave, SUYVOTITUG

1...500Hz

+0,2 Hz

Tuykprricr} Swkpifmon
GOLPOVOL LLE TNV ECOTEPIKT)
Sraducooio CLP10-02 mov
Baailetol oto:

EURAMET cgl5, v.3: 2015

* Orou iy afBaidtyta covodebeton amd Ty avtiotoy povada péTpang, eival ardlumy, eve) o dev ouvodetetar omd povdde, sival

TYETIKH.

TeEA2 omb 3

Hopéptmue F2/9 tov MMotonomtikod E.ZY.A. Ap. 547-5

28.07.2021




Témog aéoidynong: Movipeg Eykataotdosig Epyactnpiov, Ocotokomovhov 24, 153 44 I'épaxag ATTUKG KoL
aspocipayyo E.M.IL

EEovotodotniévor vredfvvor vioypoeiis: E. Mopgradaxng, K. Toradomwoviog

To mapdv [edio Awmictevong avrikediotd to aviotoo mporyoduevo Le Niepopnvio 18 Maiov 2021.
To Mctonomtikd Awniotevong pe Ap. 547-5, kard EAOT EN ISO/IEC 17025: 2017, wydet péxprtig 18.5.2025.

)

Abva, 28 loviiov 2021

Zeh 3 omd 3 [opdptnpo F2/9 tov Tiotonomtikod E.ZY.A. Ap. 547-5 28.07.2021




SCOPE of ACCREDITATION

Hellenic Accreditation System

S\YD

Annex F2/9 to the Certificate No. 547-5

Renewable

of the

Energy Laboratory
of

INTERNATIONAL WINDENGINEERING G.P.

for the performance of calibrations

Measurand /
Calibration item

Range of
measurement

Calibration & Measurement
Capability (k=2) *

74

Remarks

Alir speed measurements

Toyotnra aépo. /
Cup anemometers, uniaxial
propeller anemometers,
ultrasonic anemometer, hot
wires/films, air flow meters
- Directly indicating
transmitters. Transmitters
with analog output 0 ... 20
mA, 0...10VDC

- Transmitters with digital
output

4mfs... 16 m/s

0,13 m/s (at 4m/s)
0,08 m/s (at 10m/s)
0,10 m/s (at 16m/s)

IEC61400-12-1: 2017, Annex F

Calibration is performed in a
closed circuit wind tunnel

I m/s...30m/s

0,19 m/s (at 1 m/s)
0.16 m/s (at 2m/s)

(for speeds 4 — 16 m/s, see
uncertainties above)

0.14 m/s (at 20m/s)
0.19 m/s (at 30m/s)

Calibration according to
internal method CLP-07 based
on;

[EC61400-12-1: 2017, Annex F

Calibration is performed in a
closed circuit wind tunnel

Wind direction measurements

Wind direction /

Wind direction sensors:

- Potentiometric sensors
with voltage measurement

- Sensors with serial output

- Sensors connected to
conditioning modules

- Sensors connected to
digital/analogue devices
(ultrasonic anemometers,
hot-wire anemometers,
propeller anemometers)

0°... 360°

0,8°

IEC61400-12-1:2017, Annex N

Calibration is performed in a
closed circuit wind tunnel

Page 1 of3

Annex F2/9 to the Certificate ESYD No. 547-5

28.07.2021




Measurand /
Calibration item

Range of
measurement

Calibration & Measurement
Capability (k=2) *

Remarks

Temperature measurements

Temperature /

Temperature transducers with
analog output in mV or mA

-20°C...90°C

38 mK

Comparative calibration
according to internal method
CLP-05 based on:
DKD-R-5-1: 2018

using bath and reference Pt
thermometer

Pressure measurements

Pressure /

Pressure transducers with
analog output in mV or mA

500 ... 1100 hPa

+0,21 hPa

Comparative calibration
according to internal method
CLP-08 based on:

DKD-R 6-1: 2014

using reference barometer and
controlled pressure chamber

Electrical Measurements

DC Voltage /

Recorders, multimeters, DC
voltage measuring equipment

v ... 100mV

0,0050%Voltage + 3,5 pV

>100mV ... 1V

0,0035%Voltage + 7 uV

DC Current /

Recorders, multimeters, DC
current measuring equipment

>V ... 10V 0,0030%Voltage + 0,05 mV
>10V ... 30V 0,0040%Voltage + 0,6 mV
100 pA 0,05%Amperage + 0,025 pA

>100pA ... 1 mA

0,05%Amperage + 0,06 pA

>ImA ... 10 mA

0,05%Amperage + 2 pA

>10mA ...20 mA

0,05%Amperage + 5 pA

Frequency /

Recorders, multimeters, DC
frequency measuring
equipment

1...500 Hz

0,2 Hz

Comparative calibration
according to internal method
CLP10-02 based on:

EURAMET cgl5,v.3: 2015

* Where uncertainty is accompanied by the

Page 2 of 3
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corresponding unit, it is absolute, while where it is not accompanied by a unit, it is relative.

28.07.2021




Site of assessment: Permanent laboratory premises, Theotokopoulou 24, 153 44 Gerakas, Attiki,
Greece and wind tunnel of NTUA

Approved signatories: E. Morfiadakis, K. Papadopoulos
This Scope of Accreditation replaces the previous one dated May 18, 2021.
The Accreditation Certificate No. 547-5, to ELOT EN ISO/IEC 17025: 2017, is valid until 18.5.2025.

Athens, July 28", 2021 3

_‘vhi-;-—_::_-
1 Podaras
fESYD
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