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Z/Lidars

ZX LIDARS FACTORY ACCEPTANCE CERTIFICATE

System Variant: ZX300
Serial Number: ZX152T
Certificate Date: 19-08-2022

Test station:

Zephir Limited, The Old Barns , Fairoaks Farm, Hollybush, Ledbury,

HR&E 1EU, UK

FACTORY CALIBRATIONS AND PERFORMANCE VERIFICATION TESTS:

Velocity testing and system integrity tests provide a check of the performance of the lidar:

Test
VELOCITY TEST*

DIRECTION CALIBERATION*
SENSITIVITY TEST*
FOCUS CALIBRATION**

Criteria: Resuit:
VELOCITY ERROR < 0.5% PASS
DIRECTION ERROR < 0.5° PASS
BACKSCATTER RATIO > 1.0 PASS
RANGE ERROR < 1m PASS

*Velocity, Direction, and Sensitivity checked against calibrated moving belt at speeds up to 5mis

**Focus calibrated at B0m focus range

Additional factory funchionality tests and checks carmed out:

Power supply performance and safe
Met station configuration

Window cleaning system

Optical functionality

Rain sensor

Modem and communications

Data collection and export

v

T R

Ingress protection and enclosure sealing
Environmental control operation

Operating system configuration and checks
External cable and connector integnty
Mechanical level functionality

Intermal humidity

L

This certificate warranis that the lidar unit detalled above has passed all relevant factory acceptance fests.

The performance of identical build level lidar units (which have passed the same factory assessment tesis) have
been venfied against an |IEC compliant metecrological mast with calibrated cup anemaomefry.

This document may not be reproduced other than in full without the written permission of Zephir Lid, and is

invalid without signatures.

Authorised signatures:

MName: Gary Ellis Dr. Andy Lewis
Title: Senior Engineer Quality Manager
& Engineering Project Manager
Signature: é/§ =7
Date: 19-08-2022 19-08-2022
ZX Lidars Factory Acceptance Ceriificate Page 1 of 1
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Jennings O’Donovan & Partners Limited Consulting Engineers Sligo

Calibration Certificate

Cartificate Numbear 2021074397
Customer;

Environmental Measarement
Unit 12 Tallaght Business Centre
Whitestown Business Park
Dublin, 24, Ireland

Model Number LxT SE Procedure Number DO0D1.83TE

Serial Number 0006869 Technician Ron Harris

Tast Results Pass Calibwration Date 10 Moy 2021

Calibration Due
Condi Az Manufactured

‘elal Cohmtiint i i Temperature 2841 °C £025°C

Description Sound Expert LxT Humidity 532 W%RH £2,0%RH
Class 1 Sound Level Mater Static Pressure BEEZ kPa 20.13kPa
Firmware Revision: 2404

Evaluation Method Tested electrically using Larson Davis PRMLXT 1L SN 070113 and a 12.0 pF capacitor lo simulale

microphane capacitance, Data reported in dB re 20 pyPa assuming a microphone sensithvity of 236

mviFa.

Compliance Standards Compliant to Manufacturer Specifications and the following standards when combined with
Calibration Certificate from procedure D000 6384

IEC BDE51:2001 Type 1 ANSIS1,4-2014 Class 1
IEC BOB04:2000 Typea 1 ANSI 51,4 (R2006) Type 1
IEC B1252:2002 ANSIS1.25 (R2007)

IEC B1672:2013 Class 1 ANSI 5143 (R2007) Type 1
IEC B1260:2001 Class 1 ANSIS1.11 (R2009) Class 1

Issuing lab cartifies that tha instrument descrbed above maats or exceads all specifications as stated in the refarenced procedura
{unless otharwise noted). |t has been calibrated wsing measurement standands freceabla to the Intemational System of Units (51)
thraugh the Mational Insttute of Standards and Technology {MIST), or other national measuremsant institutes, and meets the
requramants of ISOIEC 17026:2017. Test points marked with a 1 in the uncertainties colurmn do net fall within this laboratory's
scops of accreditation

Thia quality systam is ragisterad to 150 9001:2015.

This calibration is a dract comparisan of the unit undar test to the listed reference standards and did not invobve any sampling plans to
complate. Mo allowsnce has been made for the instability of the test device due 1o use, time, etc. Such allowances would be made by
the cushormer as needed.

The uncartaintes ware computed in accordance with the 150 Guide to the Expression of Uncarntalnty in Maasurament (GUM), &
coverage factor of approxdmately 2 sigms (k=2) has bean appled 1o the standend uncertanty o exprass the expanded uncertainty &

approsimataly 95% confidance laval.

This repert may not be reproducad, excapt in full, wlees permission for the publication of an spgroved abstract is obtained in writing
from the arganzation lssuing this repor.

Carection data from Larsan Davis LxT Manual for SoundTrack LxT & SoundExpent Lxt, 1T70.01 Rev O Supporting Firmware Version
4.0.5, 20180910

Calibration Check Freguency: 1000 Hz; Reference Sound Pressure Level: 114 dB re 20 pPa

LARSDON DAVIS - A PCE PIEZOTRONICS DIV,
LaR1 West B0 North

Provo, UT 84601, United States

TLG-E4 000 ]

@'LARSDN DAVIS

A PCB DIVISION

cRrE

02111 -MFTO8 537 Page 1 of 8 [MHKII 3207 Rev B

Fadifieata M buse T7T01 4701
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Jennings O’Donovan & Partners Limited Consulting Engineers Sligo

Calibration Certificate

Certificate Number 2022002441
Customer:

Environmental Measurement

Unit 12 Tallaght Business Centre

Whitestown Business Park

Dublin, 24, Ireland

Model Number  |xT SE Procedure Number  D0001,8384

Serial Number 0007030 Technician Jacob Cannon

Test Results Pass Calibration Date 1 Mar 2022

Calibration Due
nditi Manuf

Initial Co ion As Manufaclured A 2354 °C £0.25°C

Description Sound Expert LxT Humidity 511 %RH +2,0%RH
Class 1 Sound Level Meter Static Pressure 8707 kPa +0,13kPa
Firmware Revision: 2,404

Evaluation Method Tested with: Data reported in dB re 20 pPa.

Larson Davis PRMLXT1L, S/N 077596
PCB 377B02. SIN 335772

Larson Davis CAL291. S/N 0203
Larson Davis CAL200. S/N 6768

Compliance Standards Compliant to Manufacturer Specifications and the following standards when combined with
Calibration Certificale from procedure D0001,8378:

IEC 60651:2001 Type 1 ANS| §1.4-2014 Class 1

|EC 60804:2000 Type 1 ANSI S1.4 (R2006) Type 1

|EC 61252:2002 ANS]| §1,11 (R2009) Class 1

IEC 61260:2001 Class 1 ANSI $1.25 (R2007)

|IEC 61672:2013 Class 1 ANS| $1.43 (R2007) Type 1
|ssuing lab certfies that the instrument described above meets or ds all specficat as stated in the referenced procedurs
(unjess otherwise noted). It has been calbrated usng 1ent standards traceable to the [nternational System of Units (S[)

through the National Institute of Standards and Technology (NIST), or other national measurement institutes, and meets the
requirements of ISO/IEC 17025:2017,
Test points marked with a £ in the uncertainties column do not fall within this laboratory’s scope of accreditation,

The quality system is registered to ISO 9001:2015,

This calibration is a drect comparison of the unit under lest to Ihe listed reference standards and did not invelve any sampling plans to
complete, No allowance has been made for the instabilty of the test device due o use, time, etc, Such allowances would be made by
the customer as needed,

The uncertainties were computed in accordance with the |SO Guide to the Expression of Uncertainty in Measurement (GUM), A
coverage factor of approximately 2 sigma (k=2) has been applied to the standard uncertanty to express the expanded uncertainty at
approximately 95% confidence level

This report may not be reproduced, except in full, unless permi for the publication of an approved abstract is obtained in writing
from the organization issuing this report,

Correction data from Larson Davis LxT Manual for SoundTrack LxT & SoundExpert Lxt, 770,01 Rev J Supporting Firmware Version
2,301, 20150430

LARSON DAVIS = A PCB PIEZOTRONICS DIV.
1681 West 820 North

Provo, UT 84601, United States

T16=6840001

ik W ©LARSON DAVIS

A PCB DIVISION

foer €427 00

2002a3e1 T13:17:03 Page 1 of 3 DO0O1 8406 Rev F
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Jennings O’Donovan & Partners Limited Consulting Engineers Sligo

Calibration Certificate

Certificate Number 2022002771
Customer:

Environmental Measurement

LUimif 12 Tallaght Business Centre
Whitestown Business Park

Dublin, 24, Treland

Mode! Number  LxT SE Procedure Number  DOD07.8384

Serial Number 0007038 Technician Jacob Carnan

Test Results Pass Calibration Date 7 Mar 2022

Calibration Due
i i As Manufaclured

Initial Condition anufaclure Tamperature 2358 °C L0250

Daseription Sound Expert LxT Humidity 498 WRH +2.0%RH
Class 1 Sound Level Meter Static Pressure BGAE KPa +0,13 kPa
Firmware Bevision: 2,404

Evaluation Mathod Tested with: Data reported in JdB re 20 yPa,

Larson Davis PREMLxTIL, S/N 077600
Larsan Davis CALZ291. 3/N 0108

PCB 37TTBOZ, SN 338072

Larsan Davis CALZ00, /N 8078

Compliance Standards Campliant to Manufacturer Specifications and the following standards when combinad with
Calibration Cartificate from procadure D000, B378:

IEC 60651:2001 Type 1 AME] 51.4=2014 Class 1
IEC BOAD4:2000 Type 1 ANS| 514 [R2006) Typs 1
|EC §1252:2002 ANSI 51,11 (R2009) Class 1
IEC 61260:2001 Class 1 ANSI 51,25 (R2007)

IEC 61672:2013 Class 1 ANS| 51,43 (R2007) Type 1

|azuing la certfiea that the inatrument described above meets or excesds all specficabons as stated n the referenced procedurs
{unless otherwss noted). | has been calbrated using measuremant standards traceabls to the Intemational Syatam of Unite (S]]
throughn the Mational Institute of Standards and Technology (MIST), or cther national maasurement instiutes, and meets the
requirements of ISCVIEC 17025:2017.

Test points marked with a 1 in the uncertainties column do net fall within this laboratery's scope of accreditation,

The quality system is registersd to |30 20012015,

This calibration is a direct comparsen of the umit under lest 1o he listed relerence standards and did nol imvelve any sampling plans to
complets, Mo allowance has bean made for the nstability of the tesl device due to use, lime, ete, Such allowances would be made by
the customer a5 neaded,

The uncertzintes were computed in accordance with the |50 Guide to the Expression of Uncertainty in Measurement (GUM), A
coverage facior of approcemately 2 sigma (k=2) has been applied to the standard uncertainty to sxpress the expanded uncertainty at
approgmately 95% confidence leveal.

This repoart may nel be reproduced, except in Tul, unless permission for the publication of an approved abstracl is oblained in writng
fram the organzafion issuing this report,

Correction dala from Larson Davis LxT Manual for SoundTrack LT & SoundExperd Lel [770,01 Rev J Supporting Feomware Version
2501, 201 5=4=30

LARSON DAVIS - A PCB PIEZOTRONICS DIV,
1681 West B20 North

Prova, UT 84601, United States

TLE=GRA-0001

aa ©LARSON DAVIS

CCREDITED A PCH DIVISION

HEIITT | B2 S Page L of 3 DA 406 ey F
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Jennings O’Donovan & Partners Limited

Calibration

Consulting Engineers Sligo

MTS Calibration Ltd,
The Grange Business Centre,
Belasis Avenue,
Billingham TS23 1LG,

England
Telephone: 01642 876 410

CERTIFICATE OF CALIBRATION Page 1 of 11 pages
Approved Signatory: :
Issued by: MTS Calibration Ltd / l) / ) o
|Date of Issue: 25 October 2023  Certificate Number: 38900 Tony Sherris

Sound Level Meter
Sound Level Meter Periodic Tests to EN 61672-3: 2013 Class 1

Client: Brendan O'Reilly Instrument Make: Larson Davis
Instrument Model: LxTiL
Serial Number: 0004647
Associated Equipment Make Model Serial number
9 Preamplifier Larson Davis PRMLXTIL 055806
Microphone PCB 377802 316352
Calibrator . Larson Davis CAL200 97s
Calibrator supplied by MTS for this calibration
The nts were pe at The Grange Business Centre, Belasis Avenue, TS23 1LD. The results only apply to the tems tested.
Periodic tests were performed in accordance with procedures from IEC 61672-3:2013 Class 1
Test results summary, detailed results are shown on subsequent pages.
Tests performed Section Rosults of test Page Comments
Cabration Centficate 2 1
Additions| information 2
Indication with Calibrator Supplied 10 No Limit 3
Sell-Generated Nose 1" No Limit 3
Frequency and Time-weightings at 1kHz 1“ Compites 3
Long term stabilty 15 Complies 3
Hgh stabiity 21 Complies 3
Acoustic Tests 12 Complies 4
Frequency Weghting A 13 Compiies 5
Frequency Weighting C 13 Comptlies 6
Frequency Wegnting 2 13 Complies 7
Level Linsarty 18 Complies ]
Lewel Lnearty Range Control 17 wa SLM only has one range
Tone-turet Resgonse " Complies 9
Peax C sound level % Complies 10
Overoet ncaor 2 Complies 1

The mstrument was within the above specification as received - no modifications were made

The sound level meter Submeed for testing has successiully completed the perodic tests of IEC 61672-3: 2013 for the environmental conditions under which the tests were
periormes As ewiderce was Juicly senitie. Sum an independent testing 0rgansation responsible for approving the results of pattern evaluation tests performed in
sccordance weh BT S0E77 1 2000w Semonsate Tt the moded of sound level meter fully conformed to the Class 1 specifications in IEC 61672-1: 2013, the sound level
et scbmimed for testing conforms 10 the Class 1 specifications of IEC 61672-1: 2013

L-—-—p

Beternce
S = e
b See acanional cenfcate
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Jennings O’Donovan & Partners Limited Consulting Engineers
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MTS Calibration Ltd, SV Yy,
The Grange Business Centre, .:“\_Q’__//’ %
\\ Belasis Avenue, %
Billingham TS23 1LG, z £
England "4,,/'\//\\\‘.\?
allbra tlon Telephone: 01642 876 410 ol
CERTIFICATE OF CALIBRATION Page 1 of 1
Approved Signatory
Issued by: MTS Calibration Ltd )]\ —
Performed by Tony Sherris 14
Date of Issue: 02 March 2023 Cortificate Number: 38152V Tony Sherris
Sound Calibrator
Client: Environmental Measurements On behalf of: Brendan Oredlly
Unit 12, Tallaght Business Centre
Whitestown Business Park
CoDublin 24, ireland
The Device calibrated was:
Larson Davis Model CAL200 Serial Number 18140
The measwements were parformed arf Evingdon Close, Dilioghar, TS23 375 and (he measuad vidles mero as foflons:
Output Level 1: 93.98 dB re 20ura +015d8 (k=2)
Fundamental Frequency 1: 1000.07 Hz +0.11Hz (k=2)
Total Harmonic Distortion 1: 037 % +001% (k=2)
Output Level 2: 114,01 dB re 20ura +01508 (k=2)
Fundamental Frequency 2: 1000.07 Hz +011Hz (k=2)
Total Harmonic Distortion 2: 051 % +001% (k=2)
This measurement is valid only lor the above device contigured for calibration of a WS-2 microphone under the stated snvironmantial
conditions. For deviation of prevailing condits the sfacturer’s Iternture for the cahitirstor showid be refered to
Date of Measurements: 02 March 2023 Date of Receipt: 23 February 2023

of cahbration

n T Test Equipment section

measuramant cr out CMC_ whichaver i the larger

MQWmumnmmmammm The same measurement chain is than ysed o Cetermne e
by

well 32 providing & Yacestie measurement of $u s0und preasure vl in 1he cavity of the Object Calbrator, e Callbrator's frequency and totsl
harmorse datorbon are also messured Fmommuwubmmwmmwom The totsl
harmonic dstortion is d from e of theee i g s by #wrd octave analysis, subtracting the lever of the fundamental
mmmdmmnammmmwwmw The compiete procedure i detalied in the MTS Caltration Lid

Th-mndmnwmbylMawmanmewammMC&'wum

Thomomdouponaodummcsmmcmmwummﬂw.mWhMMaM} providng &

rage probabilty of approsmately 5% The uncertainty evaluation has been calkculated m accordance with the current verson of UKAS pubicascn
IMI003. The uncenanty quoted for he Distortion Meascramant is the Distortion Percentage as measured, mutipled by our Uncertsinty & caiculated for
the Sl

|Measurement Conditions: Temperature 23  °C
Armospheric Pressure 1027 mBar
Refative Humidty B %

+1°C
2 mBar
£5%

Test Equipment used during this calibration:

Ih—-l NManutacturer  Model Seral No. Traceabify Ral. Calbragon Due
Reterance Calyany Bries & Kaer 431 2305247 TE19 Nov-23
et H7 388018 JE1SEAR3MM TE N 0023
MCOhone BaK an B10488 TE 158 kg3
RoalTime Aoadyser (sec i) Larson Daws 2500 0482 TE 108 273

This certrficate is issued in accordance with the laboratory scoreditston requiremenss of the United Kingdom Accreditaton
Service It provides raceabiity of messuremant 1o the SI system of units anditr 10 s of Measrament realised at the
National Physical Laboralory or other recognised nascnal metrology mstiutes. Thes carificate miary not be reproduced other
than in S50, except with tha prior weiten approval of ?we issung laboratory

End of Cenficate
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Jennings O’Donovan & Partners Limited Consulting Engineers Sligo

APPENDIX 11.6

Candidate Turbine Manufacturer’s Noise Emission Data

6.3 Sound Curves, Mode POG000/PO6G000-0S
Sound Power Level at Hub Height
Conditions for Sound | Measurement standard IEC 61400-11ed. 3
Fower Level: Maximum turbulence at hub height: 30%
Inflow angle (vertical): 0 £2¢
Air density: 1.225 kg/m?®
Wind speed at hub Sound Power Level at Sound Power Level at
height [m/s] Hub Height [dBA] Hub Height [dBA]
Mode PO&000 (Blades Mode PO6000-0S
with serrated trailing (Blades without
edge) serrated trailing edge)
3 92.0 94 8
4 92.2 95.0
5 94.0 96.8
B 96.9 99.7
T 999 102.7
8 102.7 105.5
9 1046 107.4
10 104.8 107.6
11 104.9 107.7
12 104.9 107.7
13 104.9 107.7
14 104.9 107.7
15 104.9 107.7
16 104.9 107.7
17 104.9 107.7
18 104.9 107.7
19 104.9 107.7
20 104.9 107.7
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7.3 Sound Curves, Sound Optimized Mode SO0
Sound Power Level at Hub Height
Conditions for Measurement standard IEC €1400-11 ed. 3
Sound Power Level: | Maximum turbulence at hub height: 30%
Inflow angle (vertical): 0 £2°
Air density: 1.225 kg/m?
Wind speed at hub | Sound Power Level at Hub Height [dBA]
height [m/s] Sound Optimized ModeSO0 (Blades with serrated
trailing edge)
3 91.3
4 91.8
i) 941
6 96.9
7 100.0
8 102.6
9 103.7
10 103.9
11 104.0
12 104.0
13 104.0
14 104.0
15 104.0
16 104.0
17 104.0
18 104.0
19 104.0
20 104.0
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